











Hereford Western Bypass

noise. The remainder have impacts commensurate with the reassignment of traffic on rural
routes.

Figure 3-1: Affected Residential Noise Receptors with Noise Changes (2043 Day)

Figure 3-2 Affected Residential Noise Receptors with Noise Changes (2043 Night)
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Noise Impacts by Income Deprivation

Traffic noise modelling data were provided for residential buildings for the ‘with-scheme’
scenario and the ‘without-scheme’ scenarios for the 2043 forecast year, representing the
design year. The traffic noise level assigned to each building is based on the fagade which
undergoes the worst-case change in the long-term due to the scheme. The Output Area
(OA) in which each of these buildings is located was identified and the income and
population characteristics for that OA are assumed for its residential buildings.

The populations in each income group that would experience improvements in noise quality
(i.e. reductions in traffic noise), no change, or decrease in noise quality (i.e. increases in
traffic noise) were calculated.

The income group data by Output Area derived from the 2021 Census using the SEISA
method was used to split the population by income. The area covered by the noise
modelling is relatively small relative to LSOA geography and the more granular SEISA data
at OA scale is at a more suitable scale to derive variations in noise impact by income.

There are higher proportions of the population in income groups 2 and 4 (34% and 39%)
and lower proportions in groups 1 and 3 (11% and 16%) in the Area of Impact (Aol) for
noise. Group 5, the least deprived, is not present. This pattern is due to the selected Aol,
whereas including South Wye would give a population dominated by the lowest two income
groups such as that seen for the air quality modelling.

Table 3.1 shows the forecast daytime noise impacts, whether positive, negative or neutral,
for households in each of the five income groups for 2043. Most households have no
change in noise. 270 households have increased noise and 207 have decreased noise.
These are distributed unevenly between income groups. Groups 1 and 4 have adverse
impacts broadly in line with the proportion of population. Group 2 has a higher proportion of
adverse impacts than population due to an increase in traffic on the B4349 in Clehonger
village. Group 3 has a beneficial impact due to receptors largely falling on the west-east
routes relieved of traffic by the scheme. Group 5 is not present.

Although improvements in traffic noise impacts could be expected within the city, it was not
considered proportionate to do detailed noise modelling at this stage.

Figure 3-3 shows the location of the modelled noise receptors with changes in noise,
alongside the SEISA level of deprivation, where 1 is most deprived, and 5 is least deprived
group. The concentration of adverse noise impacts along the B4349 in Clehonger village is
clearly seen and the mostly beneficial noise impacts in the large area assigned to income
group 3.
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Table 3.1: Impact of Noise on the Population by Income Band (2043 Daytime)

Income Quintile

Total
1 (Low) 2 3 4 | 5(High)

Increased noise 8 135 13 114 0 270
Decreased 1 16 | 101 | 89 0 207
noise
No change in 248 630 | 267 | 692 0 1,837
noise
Net 7 19 | 88 | 25 0 -63

winners/losers

Percentage of

net 1% 189% | -140% | 40% 0%
winners/losers

Percentage of

) 1% 34% 16% | 39% 0%
Population

Assessment4 xx | xxx | vv'v | xx | neutral

Figure 3-3: Residential Noise Changes and Deprivation Levels (2043 Day)

Residential Noise Changes
+ Decrease
« No Change
« Increase
mmmm Hereford Western Bypass Phase 1
SEISA Deprivation
B 1 (Most)
N 2
I 3
i 4
5 (Least)

3.7.8 To identify the distributional impacts of changes in night-time noise levels, an assessment by
income deprivation quintile was also carried out using night-time noise levels (Laeq,8 hour,
fagade) for 2043. The results of this assessment are shown in Table 3.2 and Figure 3-4.

3.7.9 The results show that very few households experience a change in night-time noise levels.
Of those that do, 117 experience an decrease in noise and 70 an increase. Across income
groups, the impact of the scheme is unevenly distributed. Like the daytime forecast, groups
2 and 3 have large impacts, negative and positive respectively, for similar reasons to the

4 Ibid.
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daytime analysis (3.7.6). Groups 1 and 4 have slight beneficial impacts in this case and
group 5 is not present.

Table 3.2: Impact of Night-time Noise on the Population by Income Band (2043)

Income Quintile

1 (Low) 2 3 4 5 (High) Total
Increased noise 0 27 2 41 0 70
Decreased 0 3 62 52 0 17
noise
No change in 257 751 317 802 0 2127
noise
Net 0 24 60 1 0 47

winners/losers

Percentage of
net 0% -51% 128% 23% 0%
winners/losers

Percentage of

. 11% 34% 16% 39% 0%
Population

Assessment?® v xxx vy v neutral

Figure 3-4: Residential Noise Changes and Deprivation Levels (2043 Night)

Residential Noise Changes
« Decrease
= No Change
» Increase
= Hereford Western Bypass Phase 1
SEISA Deprivation
B 1 (Most)
2
Il 3
I 4
5 (Least)

3.8  Noise Impact on Vulnerable Groups

3.8.1 Vulnerable groups for noise impacts are defined as children and older people. Impacts at
residential locations are calculated in the same way as for income, comparing the proportion

® Ibid.
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3.8.2

of net winners/losers to the proportion of the affected population for each group. ‘Adult’
results are not reported but are included in the calculation.

The proportions of the population that are children and older people used for assessment
are those described in the 2021 Census in each OA. Results are shown in Table 3.3,

20



Hereford Western Bypass

3.8.3 Figure 3-5 and Figure 3-6 for daytime noise; and in Table 3.4, Figure 3-7 and Figure 3-8 for

night-time noise.

3.84 Most people do not experience a change in daytime noise. Daytime impacts are adverse for

children and older people that are affected. The number of net winners/losers is small.
Impacts are in-line with the population for children and disproportionately small for older

people.

3.8.5 Most people do not experience a change in night-time noise. Night-time impacts are
beneficial for children and older people that are affected. The number of net winners/losers
is small. Impacts are in-line with the population for children and disproportionately large for

older people.

Table 3.3: Impact of Noise on the Population by Vulnerable Group (2043)

Vulnerable Group

Children Older Total
Population with increased noise 105 113 621
Population with decreased noise 79 99 476
rI?(())ir;Lejlation with no change in 770 813 4.225
Net winners/losers -26 -14 -145
Percentage of net winners/losers 18% 10%
Percentage of Population 18% 19%
Assessment xx x
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Figure 3-5: Residential Noise Changes and Child Proportion (2043 Day)

Residential Noise Changes
« Decrease
No Change
+ Increase
mmmm Hereford Western Bypass Phase 1
Proportion of Children (%)
N 0 - 10%
I 10 - 20%
[0 20 - 30%
30 - 40%
40 - 50%

Figure 3-6: Residential Noise Changes and Older Proportion (2043 Day)

Residential Noise Changes
+ Decrease
No Change
+ Increase
mmmm Hereford Western Bypass Phase 1
Proportion of 70 and Over (%)
B 0 - 10%
Bl 10 - 20%
N 20 - 30%
[0 30 - 40%
" 40-50%
50 - 60%
60 - 70%
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Table 3.4: Impact of Night-time Noise on the Population by Vulnerable Group (2043)

Vulnerable Group

Children Older Total
Population with increased noise 26 33 161
Population with decreased noise 41 61 269
Population with no change in noise 887 932 4,892
Net winners 15 28 108
Percentage of net winners/losers 14% 26%
Percentage of Population 18% 19%
Assessment v v

Figure 3-7: Residential Noise Changes and Child Proportion (2043 Night)

Residential Noise Changes
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 No Change
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wmmm Hereford Western Bypass Phase 1
Proportion of Children (%)
B 0-10%
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Figure 3-8: Residential Noise Changes and Older Proportion (2043 Night)
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3.9 Noise Impacts at Sensitive Locations
3.9.1 Sensitive non-residential locations are places where people may congregate during the day

such as schools, health centres, community centres and religious sites. At the non-
residential sensitive locations listed in Table 3.5% and shown in Figure 3-9, noise impacts in
the design year are forecast to be negligible (i.e. less than 3dB change). The assessment

for noise impacts at sensitive locations is considered neutral.

Table 3.5: Non-residential Locations Considered for Noise Impact Assessment

Daytime
Building without | witn | 208
Scheme | Scheme Change

Kes Nursey, Kingstone High School, Kingstone, Hereford, HR2 9HJ 41.2 41.6 0.4
Madley Tennis Club, Madley, Hereford, HR2 9LU 42 41.3 -0.7
Down On The Farm Nursery School, Norton Brook Farm, Grafton, Hereford, HR2 8ED 454 45.8 0.4
Travelodge, Grafton, Hereford HR2 8ED 47.1 48.1 1

Kingstone And Thruxton Primary School, Kingstone, Hereford, HR2 9HJ 51 51.9 0.9
Madley Primary School, Madley, Hereford, HR2 9PH 51.1 51.9 0.8
St Marys Church, Madley, Hereford, HR2 9LS 53 53.9 0.9
Madley Village Hall, Madley, Hereford, HR2 9PH 62.5 63.3 0.8
Methodist Church, Madley, Hereford, HR2 9LU 56.9 54.7 -2.2
Kingstone Village Hall, Green Lane, Kingstone, Hereford, HR2 9EX 452 43.5 -1.7
St Michael And All Angels Church, Kingstone, Hereford, HR2 9ET 46.6 45.4 -1.2
Kingstone High School, Kingstone, Hereford, HR2 9HJ 42.7 43.5 0.8
Little Acorns Nursery, Cooks Lane, Kingstone, Hereford, HR2 9EY 42.2 40.9 -1.3

¢ Happy Nursery Days Childcare is not an active company and is discounted from the appraisal.
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Daytime

Building without | witn | 208

Scheme | Scheme Change
St. Bartholomew's Church, Thruxton, Hereford, HR2 9AX 49.8 48.6 -1.2
The Coop, Arkstone Court, Clehonger Hereford, HR2 9TR 40.7 41 0.3
Clehonger Parish Hall, Birch Hill Road, Clehonger, Hereford, HR2 9RD 55.1 56.4 1.3
Clehonger Church Of England Primary School, Gosmore Road, Clehonger, Hereford, 423 43.6 13
HR2 9SN
St Andrews Church, Allensmore Village Road, Allensmore, Hereford, HR2 9AH 42.3 43.2 0.9
Pateshall Village Hall, Tram Inn, Allensmore, Hereford, HR2 9AF 48.7 49.4 0.7
All Saints Church, Church Road, Clehonger, Hereford, HR2 9SE 42.1 43 0.9
Belmont Abbey Parish Centre, Ruckhall Lane, Belmont, Hereford, HR2 9RZ 52.9 52.7 -0.2
Playing Field and Pavillion, Clehonger, Hereford, HR2 9RZ 42.9 42.5 -0.4
Callow Parish Hall, Old Callow, Callow, Hereford, HR2 8DD 61.3 59.2 -2.1
St Marys Church, Callow, Hereford, HR2 8DD 57.2 55.2 -2
St Peters Church, Bullingham Lane, Hereford, HR2 8EB 49.8 50.8 1
Slim Trading Company Ltd, Unit 1, Dene Industrial Estate, Kingstone, Hereford, HR2 9NP 43.1 43 -0.1
Kingstone Surgery, Kingstone, Hereford, HR2 9HN 52.9 541 1.2
Happy Nursery Days Childcare, Merry Cottage, Grafton Lane, Grafton, Hereford, HR2 48.1 50.7 26

8BL®

Figure 3-9: Non-residential Locations Considered for Noise Impact Assessment

— Scheme B434
Non-residential Noise Change

® decrease

® increase

OpenStreetMap
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4.4

Distributional Impacts of Air Quality

Children are considered more at risk from air pollution given that they tend to spend more
time outside and therefore have the longest exposure. An assessment of impacts against
income levels is also required as there is a link between low income and areas of poor air
quality such as housing close to main roads.

Screening of Air Quality

Air quality impacts are likely to occur when an intervention results in changes to traffic flows
or speeds. Both are happening in the case of the proposed scheme, and its impacts on the
vulnerable group of people were assessed.

Assessment and Appraisal of Air Quality

The distributional analysis of the air quality impacts was carried out using an assessment of
NO:2 and PM25 concentrations. To analyse the distributional impacts of air quality, it is
necessary to identify the number of households within 200m of affected links on the road
network. The affected road network links are those that see a change in traffic flows and/or
speeds and/or proportion of HGVs (based on criteria set out in TAG Unit A4.2) because of
the scheme. In total 2,437 affected residential receptors were identified.

The SEISA deprivation index was used to split the population by income. The area covered
by the air quality modelling is relatively small relative to LSOA geography and the more
granular SEISA data at OA scale is at a more suitable scale to derive variations in air quality
impact by income.

The forecast number of people experiencing changes in air quality (at an accuracy of 0.1
pg/m3) was then defined by income quintile.

The air quality distributional impacts analysis was carried out separately for particulate
matter and NOz2, as there are different speed-emission relationships for these pollutants.

Appraisal Methodology

Plan-Level Calculations

4.4.1

442

The plan level TAG appraisal provides an indication of the overall change in operational air
quality associated with the proposed scheme.

The plan level methodology as per LA105 within TAG (Unit A3, Section 3: Air Quality
Impacts) aims to quantify the change in exposure at properties in the opening year as a
result of schemes, through the quantification of exposure for all local affected roads. The
methodology follows a number of steps including:

e identification of the affected road network (ARN), which is the same as the Design
Manual for Roads and Bridges (DMRB) HA207/07 (Volume 11, Section 3, Part 1) local
air quality affected road network;

e quantification of the number of properties within 0-50m, 50-100m, 100-150m and 150-
200m bands, from the affected roads;

e calculation of concentrations within each band at 20m, 70m, 115m and 175m from the
road centreline using the DMRB spreadsheet tool;

e calculation of property weighted NO2 and PM2.s concentrations;

e calculation of the total numbers of properties that improve, worsen and stay the same
for each pollutant; and
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4.4.3

4.5

4.51

452

453

. calculation of an overall assessment score for NO2 and PM2s.

An overall positive score indicates an overall worsening and an overall negative score
indicates an overall improvement in air quality.

PM2.s Impacts by Income Deprivation

Table 4.1 and Figure 4-1 show the PMzs impacts, whether positive, negative or neutral, in
each of the five SEISA income groups. The net winners / losers total for each group is
presented as a percentage of the total net winners / losers across all income groups. This is
then compared with the percentage of affected population in each of the income groups.

The assessment for 2043, representing the design year shows a beneficial overall impact,
indicating a decrease in PM2.s pollution impacts with the scheme. However, most
households experience no change in PM2s. The impacts that are present are unevenly
distributed across the income groups.

The lowest income group has large beneficial impacts. This is due to a decrease in traffic on
the A465 Belmont Road in South Wye. Group two has slight adverse impacts, mainly due to
an increase in PM2son the B4349 at Clehonger village. Groups three and four have large
beneficial and moderate beneficial impacts respectively. These are due to decreases in
PMz2.s around Belmont Road and some of the routes through Tram Inn and Callow. The
moderate adverse impact for group five is due to an increase in traffic and PMzs on the A49
around Much Birch.

Table 4.1: Distributional Impacts of PM2s by Income Band (2043)

Income Quintile

1 (Low) 2 3 4 5 (High) Total

Populati
on with
increase
d PM2s

0 96 6 30 10 142

Populati
on with

decreas
ed PM2zs

186 88 72 37 0 383

no

Populati
on with

change
in PM2.5

682 700 256 140 134 1,912

Net

winners

186 -8 66 7 -10 241

Percenta
ge of net
winners/|
osers

77% -3% 27% 3% -4%

on

Percenta
ge of
Populati

36% 36% 14% 8% 6%

ent

Assessm

vvv x 444 44 xx
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PM2.5 Change
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= No Change
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Il 3
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4.6 NO2 Impacts by Income Group

461 Table 4.2 and Figure 4-2 show the forecast NO2 impacts in each of the five SEISA income

Figure 4-1: PM2s Change by Household and Deprivation Levels (2043)
‘ A | ‘

groups. The net winners / losers for each income group are presented as a percentage of
the total net winners / losers and compared to the population of the five income groups.

4.6.2 The assessment for 2043, representing the design year, is beneficial overall. However, most
households experience no change in NOz. The affected locations are broadly similar to

those observed for PM25(4.5.3); however, the different dispersion of NO2 means that there

are fewer affected households near the B4349 in Clehonger Village making the group two
assessment of impacts slight beneficial and more affected households near the A49 at

Much Birch making the group five assessment of impact large adverse.

Table 4.2: Distributional Impacts of NO; on Population by Income Band (2043)

Income Quintile

1 (Low) 2 3 4 5 (High) Total
Population with increased 0 36 0 16 56 108
NO2
Population with decreased
NO.» 103 51 49 28 0 231
Population with no change 765 797 285 163 88 2098
in NO2 ’
Net winners 103 15 49 12 -56 123
Percentage of net
winners/losers 84% 12% 40% 10% -46%
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Percentage of Population 36% 36% 14% 8% 6%

Assessment vy v vy vy X%

Figure 4-2: NO, Change by Household and Deprivation Levels (2043)

NO2 Change
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4.7
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4.7.2

4.7.3

Air Quality Impact on Vulnerable Groups

The vulnerable group for air quality impacts is defined as Children, on the basis that they
may spend more time outdoors. Impacts at residential locations are calculated in the same
way as for income bands, comparing the proportion of net winners/losers to the proportion of
the affected population for each group. ‘Adult’ results are not required to be reported but are
included in the calculation.

The proportions of the population that are Children that are used for assessment are derived
from the 2021 Census.

For both PM25, shown in Table 4.3 and Figure 4-3, and NO2, shown in Table 4.4 and Figure
4-4, impacts are beneficial and proportionate. Most Children do not experience a change in
air quality.

Table 4.3: PM2s Impacts for Children (2043)

Vulnerable Group
- Adults
Children

Population with increased PM2s 54 273
Population with decreased PM2.s 181 700
Population with no change in PMzs 871 3,527
Net winners 127 427
Percentage of net winners/losers 23% 7%
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Figure 4-3: PM2s Change by Household and Proportion of Children (2043)
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Table 4.4: NO; Impacts for Children (2043)

Vulnerable Group

Adults
Children

Population with increased NO2 41 207
Population with decreased NO:2 99 432
Population with no change in NO2 966 3,859
Net winners 58 225
Percentage of net winners/losers 20% 80%
Percentage of Population 20% 80%
Assessment vy -
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Figure 4-4: NO2 Change by Non-Residential and Proportion of Children (2043)
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4.8  Air Quality Impacts on Sensitive Receptors

4.8.1 Local air quality modelling was carried out for affected non-residential receptors for the
scheme opening and design years, 2028 and 2043. These are locations at which people
may congregate during the day such as schools, medical centres, hospitals and churches.

4.8.2 Most locations have imperceptible PMz.s changes. All others are small, at the minimum
perceptible value of 0.1. These are mostly decreases which are located within the city. The
two minimal increases are in Clehonger and Much Birch.

4.8.3 For all except one location (St Mary’s and Thomas a Becket Church, Much Birch) the
forecast NO2 change shown in Table 4.6 is imperceptible.
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Table 4.5: Non-residential Sensitive Receptors (2043 PMa.s)

2043 PM2s
Without With
sSchem_e Schem_e Difference Magnitude of
cenario Scenario PM1o3 Impact
PM1o PM1o (ng/m3)
(ug/m?) (ug/m?)

Belmont Community Centre 5.9 5.8 -0.1 Small
Belmont Abbey Parish Centre 5 4.9 -0.1 Small
Wye Valley Manufacturing 6.8 6.8 <0.1 Imperceptible
Much Birch C of E Primary School 5.1 5.1 <01 Imperceptible
Much Birch Community Hall 5 5 <0.1 Imperceptible
Clehonger Village Hall 5 5 <0.1 Imperceptible
Pateshall Village Hall 4.9 4.9 <0.1 Imperceptible
Clehonger Primary School 4.8 4.8 <01 Imperceptible
Hunderton Scouts 5.6 5.6 <0.1 Imperceptible
Coppin Rise Park 59 5.8 -0.1 Small
Woodward Avenue Park 5.5 5.4 -0.1 Small
Blackmarston Road Park 55 55 <0.1 Imperceptible
Blackmarston Road Park Centre 54 54 <0.1 Imperceptible
Our Lady Queen of Martyrs Church 57 5.6 -0.1 Small
Clehonger Recreation Ground Park 4.8 4.8 <0.1 Imperceptible
Clehonger Recreation Ground 4.8 4.9 0.1 Small
Toros Football Club 5.3 52 -0.1 Small
Belmont Abbey 5 4.9 -0.1 Small
Belmont Wanderers Football Club 5.7 5.6 -0.1 Small
Belmont Haywood Country Park 5 5 <01 Imperceptible
Kenilworth Close Playground 5 5 <01 Imperceptible
Northolme Road Playground 5.4 5.4 <0.1 Imperceptible
St Junabius Church 51 5.1 <0.1 Imperceptible
St Mary and St Thomas a Becket Church 5.2 5.3 0.1 Small
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Table 4.6: Non-residential Sensitive Receptors (2043 NO,)

2043 NO2

Without With

Schem_e Schem_e Difference Magnitude of

Scenario Scenario NOz3 Impact

NO2 NO2 (ng/m?)

(ug/m?) (ug/m?)
Belmont Community Centre 3.6 3.6 <01 Imperceptible
Belmont Abbey Parish Centre 2.8 2.8 <0.1 Imperceptible
Wye Valley Manufacturing 4.8 4.8 <0.1 Imperceptible
Much Birch C of E Primary School 2.8 2.8 <01 Imperceptible
Much Birch Community Hall 2.6 2.6 <0.1 Imperceptible
Clehonger Village Hall 25 25 <0.1 Imperceptible
Pateshall Village Hall 24 24 <0.1 Imperceptible
Clehonger Primary School 24 2.4 <0.1 Imperceptible
Hunderton Scouts 3.6 3.5 -0.1 Imperceptible
Coppin Rise Park 3.6 3.6 <01 Imperceptible
Woodward Avenue Park 3.3 3.3 <0.1 Imperceptible
Blackmarston Road Park 3.3 3.3 <01 Imperceptible
Blackmarston Road Park Centre 3.3 3.3 <01 Imperceptible
Our Lady Queen of Martyrs Church 3.6 3.6 <0.1 Imperceptible
Clehonger Recreation Ground Park 2.4 24 <01 Imperceptible
Clehonger Recreation Ground 2.4 24 <01 Imperceptible
Toros Football Club 2.9 2.9 <0.1 Imperceptible
Belmont Abbey 2.8 2.8 <01 Imperceptible
Belmont Wanderers Football Club 3.3 3.3 <01 Imperceptible
Belmont Haywood Country Park 2.7 2.7 <01 Imperceptible
Kenilworth Close Playground 2.8 2.8 <0.1 Imperceptible
Northolme Road Playground 3.3 3.3 <0.1 Imperceptible
St Junabius Church 2.6 2.6 <0.1 Imperceptible
St Mary and St Thomas a Becket Church 2.7 2.8 0.1 Small

33



Hereford Western Bypass

Figure 4-5: PM2.5 Change at Non-residential Sensitive Receptors and Deprivation
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Figure 4-6: NO2 Change at Non-residential Sensitive Receptors and Deprivation
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Distributional Impacts of Accidents

Most transport-related accidents occur on the road network so they should be considered in
the assessment of a proposed road scheme. Groups living in the area that are vulnerable to
accidents are children and older people, often as pedestrians. Vulnerable road users include
pedestrians, cyclists and motorcyclists; and, specifically, young male drivers. Chapter 2 of
TAG Unit A4.1 describes the methodology for undertaking accident impact assessments.

Screening of Accidents

TAG Unit A4.2 states that the screening process for the accident assessment should
consider whether there is “any change in alignment of transport corridor (or road layout) that
may have positive or negative safety impacts, or any links with significant changes in vehicle
flow, speed, %HGV content or any significant change (>10%) in the number of pedestrians,
cyclists or motorcyclists using road network”.

The scheme will create a change in the alignment of the transport corridor through the
construction of a new road. The scheme will result in changes in traffic patterns, as people
will utilise different roads because of the scheme. This will affect accidents by increasing
and decreasing traffic on existing roads and moving some traffic onto the new road which is
likely to be more suitable and safer for the traffic it attracts than the existing roads in
residential areas of South Wye and rural roads south of Hereford.

The SATURN traffic models were used to identify the links experiencing significant changes
in traffic conditions, including link-level traffic volume (measure in passenger car units
(PCUs)) and the percentage changes in vehicle flows, HGV flows and speeds between the
with-scheme and without-scheme models for the 2043 forecast year. These also show
changes in flow, speed and %HGV that meet screening criteria for assessment and
appraisal. This analysis was used to define the Area of Impact for accident appraisal.

Assessment and Appraisal of Accidents

Collision and casualty data from within Herefordshire were extracted from the STATS19
dataset to analyse the impact of accidents on vulnerable groups. Data from the years 2018
to 2024 were used, excluding 2020 and 2021 because of change in travel patterns during
the COVID-19 pandemic.

The analysis was disaggregated into the area of impact and the urban and rural sub areas
within the area of impact to see the distribution of vulnerable group casualties within
Herefordshire and within the Aol and how these relate.

The collision and casualty data was grouped by road type, covering A roads and B roads
combined, and Unclassified (U) roads. A and B roads represent the roads between villages
in rural areas and the through routes in Hereford. The Unclassified roads represent minor
rural roads and residential roads in the villages and Hereford.

Accident blackspots within the Aol were identified using mapping of the casualty data.
The sensitive groups that were analysed were Children, Older People, Pedestrians, Cyclists,
Motorcyclists and Young Male Drivers. These groups are not mutually exclusive; for

example, Children and Older People groups also represent a proportion of pedestrians.

Figure 5-1 shows the absolute total flow change in 2043 AM and 2043 PM models (AM
inner, PM outer) on links that meet at least one of the criteria for inclusion in the accidents
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5.3.7

5.3.8

5.3.9

assessment. These are the links used in the accident appraisal. The LSOAs which contain
these links form the accidents area of Impact.

Forecast flow changes show a decrease in flow on routes which form indirect west-east
connections parallel to the scheme — routes through:

e  A465 Locks Garage turn, Tram Inn and Callow;
e Haywood Lane and Portway; and
e  A465, Belmont Road and Walnut Tree Avenue.

Holme Lacy Road also has a decrease in flow; however, this route is currently subject to
significant safety improvements as part of a separate scheme and as such is not considered
explicitly in this appraisal. It is likely that the Phase 1 scheme will further improve safety on
Holme Lacy Road due to a reduction in vehicle flow and a reduction in HGVs.

Forecast flow increases occur on roads which are directly linked to the Phase 1 scheme on
routes for which the scheme represents a direct west-east link. With the scheme in place,
traffic from the B4349 and the A465 to the west and the B4399 Rotherwas link road and the
A49 to the east use the scheme in preference to the indirect routes listed above (5.3.7).

Figure 5-1: Accident Aol Vehicle Flow Changes (PCU) for 2043

[ Area of Impact

= Scheme

Flow Change (PCU)

— -200 - -100
-100 - -100
-100-0
0-100
100 - 100

— 100 - 200

OpenStreetMap

5.3.10

Table 5.1 shows the total number of casualties within Herefordshire. The table also shows

show vulnerable group casualties as a proportion of total casualties. Around three quarters
of casualties are recorded at accidents involving an A or B road. For all roads, each of the

vulnerable groups represents around 10% of total casualties.
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5.3.11 Table 5.2 shows the same analysis of casualties for the Aol. Similarly, around three quarters
of casualties are recorded at accidents involving an A or B road. While the proportions are
within +_5% of the county proportions for all roads there is some variation by road type.

5.3.12 The Aol is a mixture of urban and rural areas. At county level over 70% of casualties occur
in rural areas. In the Aol under 60% of casualties occur in rural areas. This suggests a
difference in casualty occurrence in the Aol compared to the Herefordshire. To examine this
the Aol results are split into urban (Table 5.1) and rural (Table 5.2) areas. The results in
Table 5.3 and Table 5.4 show that the distribution of vulnerable group casualties is like
Herefordshire in the rural area with differences in proportion of 5% or less. For the urban
area there are a greater proportion of Child and Cyclist group casualties and a smaller
proportion of Older group casualties.

5.3.13 This reflects differences in population and travel characteristics in the two areas. In South
Wye, there is a relatively young population, schools and a higher proportion of no-car
available households, linked to the relatively high deprivation in the area. Conversely the
older population is more affluent and more prevalent in the rural areas. Journeys are more
likely to be by walking or cycling in South Wye due to the short distances and greater
proportion of no-car households.

5.3.14  This difference in travel is reflected in the child casualties in the county. In rural areas the
majority (80%) are as passengers as journeys are longer and typically made by vehicle. In
urban areas Child casualties are split evenly between Drivers or Riders (cyclists),
Passengers and Pedestrians.

5.3.15  The notably high proportion of Cyclist group casualties in the urban Aol (39%) on
unclassified roads reflects a significant proportion (12/21) on Holme Lacy Road and the
Straight Mile, particularly at the Hoarwithy Road Junction. Holme Lacy Road, particularly the
Hoarwithy Road junction, is being significantly upgraded to improve safety as part of another
scheme. For this analysis, it is assumed that the safety issue at this location is mitigated by
the other scheme. Nevertheless, propensity to cycle is assumed to be higher in the city of
Hereford than in rural areas.

Table 5.1: Casualties by Vulnerable Group and Road Class within Herefordshire

Vulnerable Group Casualties
&
()
2
|
Herefordshire @ - Q
= c 2 <
: : g3 g
(7] (<) b= 1) -
© = . 73 = 7] (2]
(3} =} o [} S = c
= = S E o g 3
< (&) o o = (&) >
A or B Roads 1,691 132 233 113 172 113 190
Unclassified 491 62 55 76 49 70 79
All Roads 2,182 194 288 189 221 183 269
A or B Roads 8% 14% 7% 10% 7% 1%
Unclassified 13% 11% 15% 10% 14% 16%
All Roads 9% 13% 9% 10% 8% 12%
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Table 5.2: Casualties by Vulnerable Group and Road Class within the Aol

Vulnerable Group Casualties
o
()
2
S
Herefordshire b4 - [a]
= c 2 %
3 c 2 S =
(7] (] = [T -
© L] — (] - (1) o
(&} K} ) o S = c
= = S ° ] S 3
< O o o = (&) >
A or B Roads 255 37 22 14 30 19 23
Unclassified 86 12 4 6 6 23 18
All Roads 341 49 26 20 36 42 41
A or B Roads 15% 9% 5% 12% 7% 9%
Unclassified 14% 5% 7% 7% 27% 21%
All Roads 14% 8% 6% 11% 12% 12%
Difference from
Herefordshire +5% -5% -3% 1% *4% 0
Table 5.3: Casualties by Vulnerable Group and Road Class within the Urban Aol
Vulnerable Group Casualties
4
2
Herefordshire @ - (a]
= c 2 2
Ty (1]
3 c £ g =
@ [ o 0 o » o
o 2 3 3 g S 5
=] - [}
F S o) & = ) 3
A or B Roads 89 16 3 7 15 13 9
Unclassified 54 10 2 6 5 21 12
All Roads 143 26 5 13 20 34 21
A or B Roads 18% 3% 8% 17% 15% 10%
Unclassified 19% 4% 1% 9% 39% 22%
All Roads 18% 3% 9% 14% 24% 15%
Difference from +9% -10% 0% +4% +16% +3%
Herefordshire
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Table 5.4: Casualties by Vulnerable Group and Road Class within the Rural Aol

Vulnerable Group Casualties

4
o
2
S
Herefordshire @ - o
= c 2 %
2 g £ 5 . =
SN S A -
= < 3 5]
2 5 o) & = ) 2
A or B Roads 166 21 19 7 15 6 14
Unclassified 32 2 2 1 2 6
All Roads 198 23 21 7 16 8 20
A or B Roads 13% 11% 4% 9% 4% 8%
Unclassified 6% 6% 0% 3% 6% 19%
All Roads 12% 11% 4% 8% 4% 10%
Difference from +3% -2% -5% -29% -4% 2%
Herefordshire

5.3.16 The STATS19 data also provides information about where accidents take place and
locations where casualties tend to occur more frequently. As the changes in traffic due to the

scheme are dominantly on A and B roads, clusters of locations at which casualties occurred

were generated at accidents involving these roads.
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5.3.17

5.3.18

5.3.19

Figure 5-2 shows the locations of accidents and clusters of casualties in South Wye. Most
junctions on the A465 and the A49 have recorded accidents and casualties and there are a
smaller number between junctions. The largest clusters of recorded casualties are at the
A465-Goodrich Grove junction, the south end of the Asda Roundabout, the A49-Walnut Tree
Avenue junction and the A49-Bullingham Lane junction.

There are recent changes in layout at some of these junctions and the Walnut Tree Avenue-
A49-Holme Lacy Road junction. The early-2026 introduction of a signalised junction at the
new Lidl store on the A465 has reportedly made exit and entry to Goodrich Grove easier as
the movement is now not always into or across free-flowing traffic. The right turn onto the
A49 from Hinton Road at the south end of the ASDA Roundabout was banned in early 2026.
At most times, this was previously a turn into queuing northbound traffic across southbound
traffic exiting the roundabout. Traffic formerly using Hinton Road to access the A49
northbound is now forced to use the Holme Lacy Road-A49 junction. Higher traffic flows
there are partly mitigated by new more efficient signals as part of the Holme Lacy Road
improvements being implemented.

Reducing traffic flows on the A465, Walnut Tree Avenue, the A49 and Holme Lacy Road will
tend to reduce accidents at all the locations on these routes. Distributional impacts will be
positive for all groups. Children and Cyclists were identified in the casualty and population
data as more significant road users in the urban area. Older people were identified and less
significant in the urban area. For Children and Cyclists, the accident benefit of the scheme is
likely to be moderate beneficial and for all other groups slight beneficial in the urban area.
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Figure 5-2: Casualty Clusters in South Wye (Urban Aol)
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5.3.20

5.3.21

5.3.22

5.3.23

5.3.24

5.3.25

Figure 5-3 show the equivalent cluster analysis for the rural part of the Aol. As with the
urban area, there are numerous clusters of casualties recorded at junction and a smaller
number between junctions. The scheme shifts west-east traffic from relatively small roads
onto the Phase 1 link which is a more suitable type of road for the through traffic flows which
is beneficial as it should have a lower accident rate than minor roads.

On the A49 south of the Scheme, traffic increases slightly (Figure 5-1); however, many of
the affected junctions link to the indirect west-east routes between the A465 and A49 that
see less traffic with the scheme. Thie scheme is likely to be beneficial on the indirect west-
east routes through Callow, Kivernoll and Portway and at the affected A49 junctions.

The cluster of 5 casualties on the B4349 east of Clehonger is a single accident. With the
scheme in place this section sees an increase in forecast traffic which is adverse; however,
there will be improvements to part of the route as a new link to the Phase 1 A465
roundabout will be built.

The largest cluster of casualties in the Aol is at Lock’s Garage on the A465 where the B4348
forms an offset crossroads and a garage and shops exist with multiple vehicular accesses.
This is a longstanding junction of concern and was modified previously to try and mitigate
conflicts between the turning traffic and the A465 traffic.

With the scheme in place there are forecast to be smaller flows crossing the A465 on the
B4348 and using the turning to and from the railway crossing at Tram Inn and indirect east-
west routes towards the A49. This is a large beneficial impact for vehicular vulnerable
groups — Children as Passengers, Older Drivers, Motorcyclists, Young Male Drivers and
their Passengers. Casualties are almost all drivers and passengers here.

It is likely that the overall impact is beneficial for vulnerable groups in the rural part of the Aol

and there are no concentrations of vulnerable groups in the rural population that are
specifically affected.
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Figure 5-3: Casualty Clusters in Affected Rural Areas (Rural Aol)
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5.3.26  In the Aol, the accident impact is likely to be beneficial due to the redistribution of traffic from
congested main roads in South Wye and less-suitable minor rural roads to the Phase 1 link.
The observed proportions of casualties in the Aol are like that observed in Herefordshire as
a whole, except for Children, Cyclists and Older people in South Wye. This is due to a
younger population in South Wye and a higher propensity to cycle.
5.3.27  For Children and Cyclists there is a moderate beneficial impact due to their relatively high

proportion of casualties in South Wye where the impact is beneficial. For all other groups
there is a slight beneficial impact.
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6.

6.1.1

6.2

6.2.1

6.2.2

6.2.3

6.2.4

Distributional Impacts of Security

Women, teenagers, older people, people with disabilities and Black and Minority Ethnic
communities tend to perceive risk more acutely when walking and using public transport.
This can lead to anxiety which would ultimately stop these people from using a service.
Therefore, it is important to consider the impact in personal security when making an
intervention on the transport system.

Screening of Security

TAG Unit A4.2 states that the screening process for the security assessment should
consider “any change in public transport waiting/interchange facilities including pedestrian
access expected to affect user perceptions of personal security”.

Within the Aol, the only public transport waiting/interchange facilities are bus stops. The
majority are unaffected by the scheme.

The only change identified is at Abbey Cottages Bus Stops on the B4349 close to the
western end of the scheme. These are on a section of the B4349 which will become access
only, meaning bus services will no longer be able to access the existing bus stops at this
location. It is likely that this bus stop will be replaced by the scheme.

The impact on security is neutral, and further assessment is not required.
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7.

7.11

7.2

7.21

7.2.2

7.2.3

7.24

Distributional Impacts of Accessibility

The appraisal of accessibility focuses on the public transport accessibility aspect of
accessing employment, services and local amenities.

Different groups of people are likely to experience the impact of accessibility differently.
These groups include young people, older people, disabled people, people from black and
minority ethnic communities and carers. It is important to understand their different needs
and priorities. This should be undertaken with consideration of local amenities.

Screening of Accessibility

TAG Unit A4.2 states that the screening process for the assessment of accessibility should
consider any “change in services, routeings or timings of current public transport services
within the impact area” and a “change to waiting facilities or any indirect impact on
accessibility to services”.

The scheme will have little direct impact in terms of the services, routings and timings of
public transport services within the impact area. This is because the scheme introduces a
new road that does not already serve any existing public transport services.

The only change identified is at Abbey Cottages Bus Stops on the B4349 close to the
western end of the scheme. These are on a section of the B4349 which will become access
only, meaning bus services will no longer be able to access the existing bus stops at this
location.

The impact on accessibility is neutral, and further assessment is not required.
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8.

8.1.1

8.2

8.21

8.2.2

8.2.3

8.3

8.3.1

8.3.2

8.3.3

Distributional Impacts of Severance

The socio-economic groups that are potentially vulnerable to the effects of severance arising
from a transport invention include children, older people, people with disabilities and people
without access to a car. These groups may experience increased journey times because of
detours, as well as an increased risk through crossing over busy roads or new infrastructure.

Screening of Severance

TAG Unit A4.2 states that the severance screening process should consider whether the
scheme introduces or removes physical barriers to pedestrian movement and whether
significant changes in vehicle speed, flow and HGV are introduced by the scheme.

Many of the change in vehicle flows and speeds associated with the scheme are expected
to occur on rural A and B class roads, such as the A49, A465 and the B4399. These roads
do not currently provide paths alongside them or crossing facilities such as traffic lights or
pedestrian crossings. As a result, changes in traffic conditions are unlikely to impede
existing pedestrian movement. Within South Wye there are expected to be reductions in
traffic flow on the main roads, the A465, the A49, Walnut Tree Avenue and Holme Lacy
Road.

The scheme itself may introduce perceived changes to severance where it crosses existing
rights of way, where connectivity is maintained as part of the scheme design.

Assessment and Appraisal of Severance

The Area of Impact for severance was defined using outputs from the SATURN models for
the AM and PM peak periods. The models were used to identify the links experiencing
significant changes in traffic conditions, including link-level traffic volume (measure in
passenger car units (PCUs)) and the percentage changes in vehicle flows, HGV flows and
speeds between the current year and the 2043 forecast year.

The bus stops and points of interest were analysed and then filtered across the area of
impact to only include bus stops within 400 metres and points of interest within 800 metres
of OA centroids and within a 200-metre buffer of the identified severance links. This provided
an indication of the zones and segments of the links that would be most affected by the
scheme.

Figure 8-1 shows the links that met the criteria to be analysed for severance. The links that
met the criteria fall within the same area of impact defined for the accident analysis,
although this does not include a filter for the absolute percentage change in flow. A large
proportion of the links that met the criteria were on A or B roads, reflecting the minimum
PCU requirement.
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Figure 8-1: Links Meeting the Severance Screening Criteria
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8.3.4

8.3.5

Figure 8-2 shows the links with the bus stops mapped from the Open Street Map data. We
can observe that there are many bus stops approaching the centre of Hereford, with a much
lower number in the surrounding rural areas. The distribution is expected as the centre of
Hereford has a much greater population density and a greater provision of public transport
services. In rural area, many bus stops are typically along major A or B roads that connect
villages and towns together.

Figure 8-3 show the links with the points of interest (POls) from Open Street Map data
representing amenities. This exhibits a similar pattern to Figure 8.2, with most services
concentrated in the urban area near the centre of Hereford. This also shows additional
pattern that a large proportion of the points of interest in the rural areas are along the links
identified for severance assessment, whereas rural bus stops are evenly distributed across
the affected links in the area.
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Figure 8-2: OSM Bus Stops and ldentified Links for Severance
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Figure 8-3: OSM Points of Interest and Identified Links for Severance
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8.3.6 Figure 8-4 shows the paths from the Output Area centroids to bus stops that are shorter
than 400 metres and lie within 200 metres of the severance links. This shows that there are
many paths that meet this criterion at the south of the centre of Hereford, particularly around
Belmont and Hunderton, reflecting the high number of OAs and bus stops in these areas

48



Hereford Western Bypass

relative to the surrounding rural area. Additional locations meeting this criterion are within
small villages such as Madley, Clehonger and Kingstone.
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8.3.7 Figure 8-5 shows the paths from the centroids of OAs to POls that are shorter than 800
metres in length and are within 200 metres of the severance links. This generally follows the
same pattern as the path to bus stops, with a greater proportion of paths to points of interest
at the south of the centre of Hereford. There are also paths to points of interest within the
more rural surrounding areas such as Madley, Clehonger and Wormelow, where points of

interest that cross the severance links typically include post offices, post boxes and
telephone boxes.

Figure 8-4: Zone to Bus Stop Paths Within Buffer of Severance Links
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Figure 8-5: Zone to Points of Interest Lines Within Buffer of Severance Links
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8.3.10

8.3.11

8.3.12

8.3.13

8.3.14

Table 8.1 shows the summary of severance appraisal for the area of impact. The values of
the number of people affected was obtained by combining the output area level data for
each of the output areas along a section of the severance links.

The areas that were scored with a negative value for change in severance were generally
along links to the south of the scheme, due to a large proportion of these links experiencing
an increase in vehicle flow. These areas typically had an increase in vehicle flow as more
vehicles were utilising these links because of the new bypass.

The areas that were scored with a positive value for change in severance were along links
that were generally to the north of the scheme or passed into the centre of Hereford, due to
many these links experiencing a decrease in vehicle flow. These typically had a decrease in
vehicle flow as vehicles no longer needed to enter the centre of Hereford to make west-east
journeys.

The A49 north of the scheme was considered to have a neutral change in severance. This is
because this area only experienced a slight increase in flow during the AM period and no
significant change in flow during the PM period. Overall, these increases in vehicle flow
were not considered to not be significant enough to be given a negative score.

The locations with the highest overall effect were along the A465 and Holme Lacy Road
north of the scheme. Here the Output Areas are densely populated and small compared to
the length of trips being considered. Amenities are more prevalent here, resulting in a larger
number of trips being considered and a greater affected population.

The locations with the lowest overall effect were along the A465 and the B4399 Rotherwas
Link Road where Output Areas are large relative to the length of trips being considered.
These areas had very few output areas along the severance links due to the low population
density of these areas, resulting in a much lower number of people affected.

It is worth also noting that each of the groups have a relatively similar number of total people
affected, except for a lower number of people within the No Car category. However, we can
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8.3.15

see that total overall effect between the groups is disproportion, with Older People having a
very low positive effect and the smallest group (No Car) experiencing the highest positive
overall effect. This could suggest that in terms of severance the scheme could be
disproportionally benefiting certain groups within the area of impact for severance.

The assessed impacts for the groups being considered, based on Table 8.1, are moderate
beneficial for the No-Car Available, Young People and Disabled groups and slight beneficial
for the Older group. This results from the area with the highest severance change being in
South Wye which has a relatively young population, a higher proportion of disabled people
(being close to accessible services and amenities) and a relatively high level of deprivation
leading to lower car availability.
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Table 8.1: Summary of Severance Appraisal by Area

All social groups No Car Young People Older Disabled
Location Change in No of Overall . X . .
severance [A] people effect | [A] | [BI | [AF[B] | [A] | [B] | [AF[B] | [Al | [BI | [A)[B] | [A] | [B] | [AI[BI
affected [B] | [A]*[B]

A465/Belmont Road (Urban) Positive (+1) 4000 4000 1 900 900 1 800 800 1 500 500 1 700 700
A465/Belmont Road (Rural) Negative (-1) 600 -600 -1 0 0 -1 100 -100 -1 100 -100 -1 100 -100
Holme Lacy Road (Urban) Positive (+1) 4000 4000 1 800 800 1 900 900 1 400 400 1 700 700
Holme Lacy Road (Rural) Negative (-1) 900 -900 -1 100 -100 -1 100 -100 -1 200 -200 -1 100 -100
Gatehouse Road/B4399 Negative (-1) 800 -800 -1 100 -100 -1 100 -100 -1 200 -200 -1 100 -100
A49/Ross Road (Urban) Neutral (0) 800 0 0 100 0 0 100 0 0 100 0 0 200 0
A49/Ross Road (Rural) Negative (-1) 2000 -2000 -1 100 -100 -1 200 -200 -1 300 -300 -1 300 -300
B4348 Positive (+1) 3000 3000 1 200 200 1 500 500 1 700 700 1 600 600
B4352/B4349 Negative (-1) 2000 -2000 -1 200 -200 -1 400 -400 -1 600 -600 -1 500 -500
Totals 18100 +4700 2500 | +1400 3200 | +1300 3100 +200 3300 | +900
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9.

9.11

9.2

9.21

9.2.2

9.2.3

9.24

9.25

9.3

9.31

9.3.2

Distributional Impacts of Personal Affordability

Personal affordability is concerned with changes in the monetary cost of travel with the
introduction of a proposed scheme (TAG Unit A4.2, May 2024). This can include charges
such as toll roads and public transport fares but also changes in vehicle operating costs
associated with travel.

If an assessment of the impact of the proposed scheme on personal affordability is
undertaken, this should consider the impact of the proposed scheme across income groups.
If the minimum cost of travel increases, it may impact the ability to travel for those with the
lowest incomes.

Screening

TAG Unit A4.1 states that the screening of personal affordability should consider parking
charges, car fuel and non-fuel operating costs, road user charges and the relative
availability of public transport.

The scheme makes no changes in parking charges, as it focuses on the development of a
new highway, rather than developing changes to existing parking spaces within the area.
There are also no changes to road charges as the scheme is not a charged toll road. The
availability of public transport is largely set to be unaffected, as the existing bus routes will
continue to operate, except a minor modification of the B4349 at bus stop Abbey Cottages.

There are routes for which the scheme could result in a reduction of journey time while
simultaneously increasing vehicle operating costs through increasing distance travelled.
One such example could occur for passenger travelling between Hereford Enterprise Zone
(Rotherwas) and Belmont Abbey particularly during off-peak periods.

The journey under existing conditions typically involves travel via Holme Lacy Road, Walnut
Tree Avenue and southbound along Belmont Road. While this route is relatively short in
distance, it involves multiple junctions and section of the urban network, which can result in
higher journey times.

With the introduction of the scheme, passengers would have the option to travel along the
B4349 Rotherwas link road, the new phase 1 link, and northbound along the A465. This
route is expected to offer a faster journey time because of more free-flow conditions and
fewer junctions; however, it is longer in the overall distance.

Assessment and Appraisal

The same TUBA outputs used for the user benefits appraisal were used for the personal
affordability appraisal. These are based on the 2043 data only, to derive the pattern of
benefits. The full 60-year appraisal will have significantly larger values.

The personal affordability benefits calculated by TUBA are filtered to only include trips which
have home location inside the Area of Impact (Herefordshire). The non-business trips,
namely ‘commuting’ trips and ‘other’ purpose trips have been aggregated by Indices of
Deprivation income domain quintile, representing income level. The personal affordability
benefits include changes in fuel and non-fuel operating costs and ‘Non-variable costs’ for
travel. Benefits relating to changes in indirect taxation and greenhouse gases are excluded
from this analysis. The results of the distribution impacts assessment for personal
affordability are presented in Table 9.1 and
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9.3.3

9.3.4

9.3.5

9.3.6

Figure 9-1.

The personal affordability forecast from TUBA indicates adverse impacts, disbenefits, for all
income groups, which are unevenly distributed across the population. The lowest and
highest quintiles have a disproportionately small share of disbenefits and quintile 3 has a
disproportionately large share of disbenefits.

The distribution of personal affordability impacts mirrors the user benefits, including time
benefits impacts to some extent. The areas to the southwest and east of Hereford which
have relatively large beneficial user benefits impacts have relatively larger adverse personal
affordability impacts. This is due to faster, but longer, journeys due to the scheme. The
increased distance due to the scheme increases vehicle operating costs which are a greater
part of the affordability costs. In the user benefits appraisal, the time benefit more than
offsets the increased vehicle operating costs of the longer journey.

There are also slight beneficial personal affordability impacts for LSOAs along the A465
towards Abergavenny and north of Hereford, indicating slightly smaller vehicle operating
costs. This may relate to some journeys encountering less congestion on the A465 and the
A49 due to removal of the west-east traffic in South Wye.

Table 9.1: Distributional Impacts of Personal Affordability from TUBA

Quintile Total
1 5
(Low income) 2 3 4 (High
Income)

Population 10,876 27,195 62,706 68,018 15,390 184,185
0,
oo 6% 15% 34% 37% 8%
Population
Total _ ) ) )
Benefits
Total
Disbenefits -54 -7,357 -16,050 -15,088 -311 -38,859
(£) (2043)
% Benefits
%
Disbenefits 0% 19% 41% 39% 1%
TUBA
Assessment’ * *x xxx *x *

" See TAG Unit A4.2 Table 8.
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Figure 9-1: Personal Affordability by Lower Super Output Area
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9.4 Personal Affordability Worksheet
East and West c s
A ':‘:29 & of the Scheme, Wider v | o s 2 X X X )
rea C .25 Hereford Area g o § = © = & & e
o | Monetary ormdors 1 Enterprise Zone 3L @ o
3 Modal Income 20| & Tihcome
= Cost G All All Shl| = 1 2 3 4 5
Change roup °w| §® | _group
- g qh, o 9 o =) =) o\o
Core & o 3 £ 2 = N N S
Impact g'a = N I @ 2 =
= £0 = I3 < © =
Reduced
Changes i L t
Car fuel due to cc_)ngses 't% ontg_er west Negligible 0% 19% 419 39% 19
R . nin Sou east journeys (] (V) (] (" (]
o ron | eruteng, | e | viathe Scheme | Tonely | Yee | Sl e | e ]
congestion Beneficia | Adverse Impact P
9 | Impact
R:;:r:::r n/a n/a n/a n/a n/a -
8 Parking
charges - n/a n/a n/a n/a n/a -
absolute
Parking
::;an?;:n; n/a n/a n/a n/a n/a -
ent
Otzl:;tgar n/a n/a n/a n/a n/a -
E Bus n/a n/a no impact no impact No -
O
3 .
= ‘gagl(i':g n/a n/a n/a n/a n/a -
< ycling
xx xx xx XXX xx x

Overall Analyst Assessment
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10. Output Summary Table

n =
= © > 2 =
= 22 |% &8 £ % e
g ? g s |£E| § |3 2 5 2 S
Social group and amenities indicators @ o 3 ) 3 5 ®» S 8o =
= z - s | 8| z | 8 5 -5 I
b n Q =
0
g < < S(" < <
0-20% 6% - 6% 20%
o 15% 20%
Income 40- o o
distribution | 60% 34% 20%
quintiles -
o 39% 20%
o 8% 20%
Resident ation in th Children (<16) 16% 21%
esident population in the o o
impact area Young people 5% 12%
Older people 20% 14%
People with a 0 )
disability 19% 4%
Black Minority o o
Ethnic 3% 8%
No car households 14% 25%
Households with o o
dependent children 25% 28%
Indicator population 184,000 184,000  |60m
in the impact area
Amenities Schools / v v v - v - v - -
present nurseries
within the |  Playgrounds v v v - v - v - -

8 Accident population is estimated as the population of the OAs forming the accident Aol.
® Not assessed

' Not assessed

" The local authority is Herefordshire.
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impact
area

Parks and open
spaces

Hospitals

Care homes /
day centres

Community
centre

11.

DI Appraisal Matrix

User benefits

Distributional impact of income deprivation

Key
impacts -
Are the Qualitativ
impacts e
distribute | statement
d evenly? s

0-20%

(example
below)

60- 80-
20-40% | 40-60% 80% 100%

44 44

vvvy

44

No

Positive benefits are felt by all income groups due to a reduction in
journey time with the scheme in place. Benefits favour the middle
income group and the highest income group has a disproportionately
small share of benefits.

Noise

XX X XX

vV

XX

neutral

No

Noise impacts favour those in the middle income group. The affected
areas for that group are the indirect west-east routes relieved by the
scheme. The highest income group is not represented. All other
groups experience noise disbenefits. 80% of the assessed population
have no change in daytime noise.

Air quality PM2.5

vvv x

vV

vv

XX

No

PM2.5 impacts favour the most-deprived and middle income group.
Due to their location in Southe Wye The second-most and least
deprived groups experiences PM2.5 disbenefits. 80% of the assessed
population have no change in PM2.5 concentration.

Air quality NO2

vvv v

vV

vv

XXX

No

NO2 impacts favour the most-deprived and middle income group.
Due to their location in Southe Wye The least deprived group
experiences NO2 disbenefits. 85% of the assessed population have
no change in NO2 concentration.

Affordability

XXX

XX

No

Affordability disbenefits are felt by all income groups due to longer
journeys with the scheme in place. The most- and least-deprived
income quintiles have a smaller share of disbenefits and the middle-
income group has a larger share of disbenefits compared to
population.
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Accessibility

Not assessed.
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12. AST Entry

AST entry

Social groups

User groups

Children
& young

Impact people

Older
people Carers | Women | Disabled

XX

Noise

vv

Air Quality

v

Accidents

Security

BME

Pedestrians

Young
male
drivers

Motor-

Cyclists | cyclists

v v v

Qualitative statement
(including any impact
on residential
population AND
identified amenities)

Noise changes impact
only 20% of the assessed
population. Within the
affected population
slightly more people are
affected by increases in
noise than decreases.

The scheme provides
benefits in both NO2 and
PM2.s measures by
reducing traffic on routes
in residential areas of
South Wye.

The scheme provides
benefits by reducing traffic
in South Wye where Child
and Cycling casualties are

more prevalent.

Population is relatively

young and journeys are

short and encourage
cycling in South Wye.

Traffic is also reduced at

many junctions on the

A49 and A465 that form

indirect west-east routes.

Not Assessed
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Severance

v

Accessibility

Reductions in traffic due
to the scheme and
amenities accessed on
foot are mostly in South
Wye. Here the population
is younger than rural
areas and has better
accessibility for disabled
people leading to a larger
disabled population, both
of whom benefit from
severance improvements
due to less traffic.

Not Assessed
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1.
1.1

1.1.1

Project number: 60746644

Introduction

Hereford Western Bypass Overview

The proposal for a bypass of Hereford was initially developed over 30 years ago in
the early 1990s. Since then, various options for both eastern and western
alignments (of the city centre) have been considered.

The preference for a western bypass came out of study work conducted between
2010-2013 and was included in the adopted Herefordshire Local Plan Core Strategy
2011-2031, as a key element of the long-term Hereford Transport Strategy (HTS).
The scheme was identified in the Local Plan as a strategically important piece of
infrastructure in reducing through traffic in the city centre and enabling the delivery
of walking, cycling and bus improvements on the existing highway network, whilst
helping to facilitate significant growth proposals.

At the same time, the South Wye Transport Package (SWTP) was identified in the
Local Transport Plan (LTP) as an important strategy for promoting economic growth
within Hereford whilst tackling specific problems in the South Wye area. The SWTP
was part of the broader HTS and a key element of the package was the inclusion of
a new Southern Link Road (SLR), from the A49 to the A465 (now forming ‘Phase
One’ of the Western Bypass).

The western bypass, shown in Figure 1-1, is made up of two parts: Phase One and

Phase Two which connects with Phase One and forms the northern section of the
route.

Figure 1-1: Hereford Westen Bypass

‘ N “Edinburgh i q =COM
A ' PROJECT
H Westerr Bypass: Pnhase
phin ol oPetfast H One
ant i cuent
'I--“--. g‘hpl"‘”‘k F"""n ;_Leeds B Herefordshire Council
‘ “‘ Holmer Dublin H consuinan
| 24103 .’ A3103 ¢
& Birmingham
| - 2
swalnshill : ; o :
[ae32 - p 5to Cardiff ,London| B Leseno
Kinol {
= P X ( i g:arteford Rail
™ ation
Phase Two ~ \-\ i Hereford Western
- gm H Bypass Phase:
= - b qoud A Phase One
Cd H
“ Hereford b oet® H '®1 Phase Two
A ]
-
L)
‘s
:
B422
0‘ |
2 o ]
&, Lower
Q’ Bullinghapt
& Hampton
™ Bishop
jenger Ba343 =
" ;
AGrafton B439
MES
Allensmore 343
’ Phase One l it B4 ol Cazy
:
0 1 2 j Heroford Westom Bypass:
e Km §§ frasecne

Prepared for: Herefordshire Council

AECOM



Hereford Western Bypass
Project number: 60746644

1.1.5 The alignment of Phase One is fixed and has the benefit of having full planning
permission in place. The alignment of Phase Two is likely to evolve to enable the
latest housing and employment land requirements to be accommodated. This will
be considered further as part of the development of the Phase Two scheme.

1.1.6  The scope of the scheme is set out below:

e 3.6km rural all-purpose single carriageway
o Links the A465 and A49 in the South Wye area of Herefordshire
o Design speed of 60mph

o Improved access to the Rotherwas Industrial Estate and Hereford Enterprise
Zone (herein referred to collectively as HEZ) for the south and west of the city

o Forms a key enabler for the delivery of the full Hereford Western Bypass

1.2 Report Overview

1.2.1  The purpose of this assessment is as follows:

e To provide an understanding of the scheme context and analysis of the travel
characteristics in the study area; and

¢ Identify potential alternative mode solutions that could be considered alongside
the bypass.

Prepared for: Herefordshire Council AECOM
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2.
2.1

211

Project number: 60746644

Scheme Context

Scheme Objectives for Phase One

A series of objectives were identified as part of the SWTP Option Assessment
Report (OAR) (2019) for the scheme. These have since been reviewed and
adapted to relate solely to Phase One and to ensure they are SMART (Specific,
Measurable, Achievable, Relevant and Time-Based). The updated objectives for the
scheme are set out in Table 1-1.

Table 1-1: Scheme Objectives

No.

1

‘ Objective

Provide a more direct and reliable route to the HEZ for all users from the south
/ southwest of Hereford with journey time savings of more than six minutes
during peak periods, following completion of the Phase One scheme.

Relieve residential route pressures in the South Wye area, particularly along
the A465 Belmont Road, Holme Lacy Road and Walnut Tree Avenue, by
reducing daily traffic flows by up to 25%, following completion of the scheme.

Improve road safety across the South Wye area following completion of the
scheme.

Reduce the air quality and noise impacts from road transport on key receptors,
across South Wye, particularly in the residential Belmont area following
completion of the scheme.

Support economic growth and business productivity in Hereford through
increased inward investment and reduced travel time.

Improve social outcomes across the South Wye area by reducing traffic
demand and providing an improved environment, following completion of the
scheme.

2.2

2.21

The role of Phase One of the bypass

Case for Change

As part of the Strategic Dimension, a detailed Case for Change has been
developed in support of the Phase One scheme, based on analysis across a
number of themes. The following problems and issues have been identified in
relation to the study area:

o The need for a more efficient and reliable road network, particularly in the
context of high levels of car dependency across rural Herefordshire.

¢ Limited connectivity to the HEZ, resulting in traffic routeing along inappropriate
rural and residential roads to access the site, a key example of this being
recent ANPR data showing a key movement being the A465 — Walnut Tree
Avenue — Holme Lacy Road.

e Journey time unreliability resulting in potential productivity losses and increased
operating cost for commuters and HGVs travelling to the HEZ.

Prepared for: Herefordshire Council AECOM
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o Clusters of road collisions across the study area and an unattractive
environment for active travel.

o Congestion leading to disruptions to the reliability of local bus services in South
Wye.

e High traffic flows contributing towards social impacts such as high levels of
deprivation identified within South Wye and negative impacts on community
cohesion.

¢ Noise pollution along the A465 in South Wye

The future role of Phase One of the bypass

2.2.2 These challenges reinforce the need for change and support the case for the Phase
One scheme to come forward to deliver a range of environmental, safety, traffic,
community and economic benefits across Hereford.

2.2.3 The Case for Change has highlighted a large number of benefits that the scheme
will bring, including:

e Asignificant reduction in flows along residential routes including Walnut Tree
Avenue, Holme Lacy Road and the A465

o Reduced journey times between the A465 and the HEZ
e Areduction in collisions over the appraisal period
¢ Improved reliability of bus services along the A465

¢ Quieter residential streets for encouraging active travel and a more pleasant
environment outside of sensitive receptors such as schools in residential areas
in Belmont

e Greater community cohesion and quality of life

e Improved access to future housing growth including Lower Bullingham and
opportunities for employment growth and inward investment

e Improved air quality and reduced noise along residential routes between the
A465 and the HEZ

Prepared for: Herefordshire Council AECOM
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3.1.1

3.1

3.11

Project number: 60746644

Alternative Modes Assessment

The purpose of this section is to describe the alternative travel modes that are
available within the study area and their ability to meet the needs of travellers.

Bus Services

There are multiple bus services that operate along the A465, A49 and around the
Rotherwas area. The services and their frequency are detailed in Table 1-2.

Table 1-2: Bus Services and Frequency

Bus Service Route Frequency

23 Abergavenny — Hereford (A465) Every 30 minutes Monday — Friday

Every 2 hours Sunday

413, 440, 441 | Broad Oak / Abbeydore / Longtown — | Twice a day Monday — Friday

Hereford (A465)

No Sunday service

33 Gloucester — Hereford (A49) Every 50 minutes Monday — Friday

Every hour Saturday
Every 2 hours Sunday

66 Monmouth — Hereford (A49) Every 2 hours Monday — Saturday

Every 3 hours Sunday

454 Hereford — Woolhope Nurdens (The Every hour Monday — Friday (until

Straight Mile) 14:30)

No Sunday service

R Hereford — Rotherwas Industrial Every hour Monday — Saturday

Estate and HEZ

3.1.2

3.2

3.2.1

The bus services connecting into Hereford operate with generally low frequencies,
and direct links to HEZ are particularly limited. Along the A465 corridor, only Service
23 provides a relatively regular timetable. Services on the A49 are similarly
infrequent, with the 33 operating roughly every 50 minutes on weekdays and the 66
only every two hours.

Local connections are also constrained as the 454 runs hourly but only until
mid-afternoon and does not operate on Sundays. Crucially, HEZ is poorly served,
with only a single route (Service R) providing an hourly connection from Monday to
Saturday and no Sunday service, resulting in limited public transport accessibility to
the employment area.

Rail Network

Hereford Railway Station is located to the north of the city centre and sits on the
Marches Line, providing direct connections to major centres such as Cardiff,

Prepared for: Herefordshire Council AECOM
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3.2.2

3.2.3

Project number: 60746644

Newport, Shrewsbury and Manchester, as well as links to Birmingham and London
via the Cotswold Line.

The railway operates independently of HEZ, with no direct connection between the
station and the employment area. HEZ is approximately a 56-minute walk from
Hereford Railway Station, meaning that while the rail network supports wider
regional accessibility, it does not provide a direct link to main employment site within
the city.

A major scheme is currently underway to provide an Integrated Transport Hub at
Hereford Station (Figure 1-2). The transport hub will tie together local heritage,
public transport and active travel - creating an attractive environment for all users.
The Transport Hub will include new bus stops, an indoor waiting space, toilets, and
a driver restroom as well as generous pedestrian/wheeling and cycle access,
covered cycle storage and cycle rental, to encourage more active travel.
Construction of the Transport Hub is currently underway and it is expected to open
in October 2026.

Figure 1-2: Hereford Transport Hub

3.24

Artists Impression of Transport Hub Construction Progress (May 2026)

Bus services from the Transport Hub will provide connections to Monmouth,
Ross-on-Wye and Llandrindod Wells, as well as routes within and around Hereford.
Only one route (Service R) stops within HEZ.

Prepared for: Herefordshire Council AECOM
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3.3 Public Rights of Way (PRoW) Network

3.3.1 PRoW routes provide direct, low-traffic connections between surrounding rural
communities, the southern edge of Hereford and the employment areas at HEZ.
Many of these footways link into the wider active travel network, including the Great
Western Way and Wye Valley, giving walkers and cyclists an alternative to using the
main road corridors such as the A49 and A465.

3.3.2  Around HEZ, the PRoW network runs along the River Wye and Watery Lane,
providing established walking routes in the vicinity of the Rotherwas area and
linking parts of Hereford with the surrounding countryside, but not extending directly
into the HEZ itself. Those walking from Hereford city centre should expect a journey
of around 50 minutes to reach HEZ. This route largely avoids the PRoW network,
instead following footways alongside the carriageway and sections through King
George V Playing Fields.

Figure 1-3: Public Rights of Way Map (Footpath UK)'
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3.4

Project number: 60746644

Cycle Network

3.4.1 National Cycle Route (NCR) 44 and 46 pass through Hereford, with NCR 44
running directly through the HEZ. NCR 46 approaches the city by following quiet
country lanes parallel to the A446 and A49 before connecting to an off-carriageway
shared use footway that forms part of the Great Western Way.

Figure 1-4: National Cycle Network (Sustrans)? HEZ
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3.4.2

3.4.3

3.4.4

Holme Lacy Road is a predominantly residential route that provides a link from the
A49 to the HEZ. Herefordshire Council are currently implementing a major scheme
for this road that will make the road safer, smoother and less polluting for everyone
- whether they are in a car, public transport, walking, wheeling or cycling.

The Holme Lacy Road scheme includes improvements and upgrades along the
corridor to turn a very well utilised corridor into a 'spinal route' connecting homes to
work zones and the city centre. The upgrades will run from Oak Crescent all the
way to the Thorn Business Park junction (near Rotherwas). The key aims are:

o Boost safety for all users
¢ Reduce traffic jams and pollution in residential areas
o Fix the road: better surfaces benefits drivers and reduces flooding

o More choice: so people can drive, walk, wheel or cycle in their own dedicated
spaces

The scheme, which is expected to be complete in 2027, will make it safer for people
walking and cycling. The new wide, raised path will let bikes and pedestrians travel
safely off the road. It will create a proper, dedicated cycle route from Rotherwas to
the city and homes in the surrounding residential area.

2 https://explore.osmaps.com/
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3.5

3.5.1

3.5.2

3.5.3

Project number: 60746644

Summary

The overall accessibility of HEZ by sustainable modes is constrained by infrequent
bus services and limited direct connections. Most routes into Hereford operate at
low frequencies, with only a single bus service (Service R) providing an hourly link
to HEZ, with no Sunday provision. This results in poor public transport coverage for
the employment area.

While Hereford Railway Station offers strong regional connectivity, it is located a 56-
minute walk from HEZ, significantly reducing its usefulness for onward access.
Although cycle parking and hire facilities are available at the station, onward travel
by bike assumes users are confident cyclists. National Cycle Route 44 provides a
signed link into HEZ but may not be suitable for all users and can be a seasonal or
weather dependent option.

Walking connections to HEZ are similarly limited as the journey from Hereford city
centre takes around 50 minutes and relies on footways alongside the carriageway
rather than dedicated PRoW routes, offering a functional but not particularly
attractive or accessible walking environment.

The improvements to Holme Lacy Road will make this a more attractive environment for
walking and cycling, particularly from the local residential areas. However, connectivity
across the rest of the South Wye area and wider city to and from HEZ is still limited for
walking, cycling and public transport.

Prepared for: Herefordshire Council AECOM
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Section 1 Introduction

Overview

This document is the Appraisal Specification Report (ASR) for the Full Business Case (FBC) for the
Hereford Western Bypass Phase 1 — Southern Link Road (the Scheme). The FBC is required to be
developed to demonstrate the case for the Scheme and secure internal funding from Herefordshire
Council.

Report Purpose

Although Department for Transport funding is not being sought for the Scheme, this ASR has been
developed to ensure consistency and alignment with DfT’s Transport Assessment Guidance (TAG").

The ASR is intended to set out the proposed economic appraisal approach for the FBC.
The purpose of this ASR is to set out how appraisal will be undertaken and contains detail on:

e the Scheme and the transport objectives to be addressed by the Scheme, which form a crucial part
of the Strategic Dimension in the business case;

e the focus of local objectives, reflecting the need for intervention;

¢ the scope, methodology, assumptions of the transport model and traffic forecasts which will be used
for the Scheme assessment and appraisal;

o the scope, methodology, assumptions of the transport appraisal which will form the Economic
Dimension of the Scheme business case; and

e an assessment of the key risks at this stage of the study.

The aim of the ASR is to set out an appraisal approach that will form the basis of the assessment and
appraisal of the Scheme.

The ASR remains a live document and will be reviewed and updated regularly during the project life
cycle to reflect any changes in the scope and approach.

Stakeholder Engagement and Approach Verification

The ASR allows all stakeholders related to the project to understand the assessment and appraisal
work required during the FBC stage of the work. In relation to the Scheme, the ASR operates as a
reference for the Scheme consultant (AECOM), Herefordshire Council and any other relevant
stakeholder to ensure that the technical work is carried out in an approved and appropriate manner.

This ASR contains details of risks that exist within the proposed work. This increases the visibility of
these risks and provides greater understanding of how the technical work detailed may impact on
project timescales and cost.

Report Structure
The structure of this ASR is set out in accordance with TAG and following this introduction includes:

e Section 2 - Project Description;
e Section 3 - Transport Modelling
e Section 4 - Forecasting; and

e Section 5 — Economic Assessment.

' https://www.gov.uk/guidance/transport-analysis-quidance-tag
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Section 2 Project Description

Scheme Background

There have been long-standing plans for a bypass of Hereford city centre, going back several decades.
These plans have been borne out of a need to address several underlying challenges including network
resilience issues caused by a lack of crossings over the River Wye, traffic congestion along the A49,
especially in Hereford City Centre, environmental considerations such as the need to improve air quality
in the city, and a range of socio-economic issues including poor health and social mobility.

More recently, the need to accommodate the significant housing demands for the county as prescribed
in the updated National Planning Policy Framework (NPPF) has further added to the case for new road
infrastructure to support the delivery of the proposed new housing, as well as addressing the existing
issues along the A49 corridor.

There has been a significant amount of work which has been previously been undertaken in developing
a bypass solution for Hereford. This has considered alignments on both western and eastern sides of
the city centre. In 2024, as part of the New Road Strategy for Hereford, Cabinet recommended that the
Western Bypass should be taken forward to realise the county’s strategic housing and employment land
growth.

Scheme Description

The full extent of the Western Bypass is shown in Figure 1, and is made-up of two parts; the Phase 1
Southern Link Road (SLR) (which forms the focus of this ASR), and Phase 2 which connects with the
SLR and forms the northern section of the route.

Figure 1 - Hereford Western Bypass

Phase 2
(Western
Bypass)

Phase 1 —
(Southern
Link Road)

el LT

The Phase 1 element of the Scheme will provide a new link road between the A465 and A49 to the
south-west of Hereford city centre. It is a 3km long section of rural all-purpose single carriageway, with
a design speed of 60mph. The Scheme was developed to an advanced stage and received planning
permission in 2016 (which remains extant), with work commencing on a FBC for the South Wye
Transport Package (SWTP) (which included the SLR) in 2018.

The Phase 2 element of the scheme is at a less-advanced stage but involves connecting to the Southern
Link Road and routeing to the west of the city centre before connecting with the A49 to the north of the
city.
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Following the May 2019 Council elections, a decision was taken to pause on all new major road
schemes for Herefordshire, including the FBC for the SWTP, before in 2021 it was formally decided by
the full Council to stop progress on the Western Bypass and SWTP with other options being considered.
As a result, the FBC for the scheme was not completed. However, this decision was reversed following
the elections in May 2023, with the New Road Strategy for Hereford recommending in 2024 that
progress should be recommenced with the Western Bypass.

Current Stage of The Project

Following the decision to recommence work with the Western Bypass, AECOM was commissioned in
February 2025 to take forward the Phase 1 SLR to construction by December 2026, which includes
updating the detailed design to latest standards and completing the business case for the scheme. As
set out in Chapter 1, this ASR outlines the modelling and approach which will be adopted in helping to
make the case for the Phase 1 element of the Scheme?.

Full economic and financial appraisals will take place at this stage (building up the economic and
financial dimensions within the business case), and preparations will be made for the potential contract
through the development of the commercial dimension. The arrangements required to ensure
successful delivery are set out in the management dimension. These details will all be presented in the
FBC.

This ASR provides the specification of the methodology and scope for Stage 2 of the TAG appraisal
process for the assessment of the preferred option and delivery of the FBC submission, as shown in
Figure 23. This will also include the underlying assumptions, data sources and risks around the Scheme
development and assessment.

Figure 2: Stage 2 of the Transport Appraisal Process
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2 |t should be noted Phase 2 of the Western Bypass is at a much earlier stage of scheme development, with different
alignments to be considered by AECOM as a different phase of work.
3 https://assets.publishing.service.gov.uk/media/5fbfb27 1d3bf7f572b163fb9/tag-transport-appraisal-process.pdf
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Section 3 Transport Modelling

Approach to Traffic Modelling

To understand the future network issues and to forecast the potential impact of the scheme, traffic
modelling forecasts will be undertaken to provide an evidence base for the assessment of the scheme.
These will also provide data to assess the Scheme impacts to underpin the strategic and economic
dimensions of the business case, an updated estimate of the scheme BCR and the value for money of
the scheme. The traffic model forecasts can also be used to support a range of other relevant analyses,
including environmental, social and safety benefits of the scheme.

The Herefordshire Strategic Transport Model (HSTM) has been specifically developed for use in
developing major transport schemes and development assessments, such as the Phase One of the
bypass.

The HSTM has a base year of 2023 and was developed with reference to national guidance, particularly
the DfT’s TAG and followed this guidance where possible in all modelling principles, as well as using
the guidance to obtain economic parameters used in the model (such as fuel prices and values of time).

Model Suite

The HSTM was developed and is maintained by AECOM on behalf of Herefordshire Council and
consists of the following interlinked components:

e ahighway assignment model (SATURN);
e a public transport model (EMME);

¢ avariable demand model (EMME); and
e atrip end model (a CTripEnd variant).

For the purposes of forecasting, the trip-end model is based on the DfT’s National Trip-End Model
(NTEM); implemented in Microsoft Access and Visual Basic. The demand model and public transport
model are implemented in Bentley’'s EMME transport modelling software, and the highway model is
based in the SATURN traffic assignment package.

The trip-end models carry out specialised tasks that standard transport modelling software does not
generally support, hence their construction externally. EMME does not support detailed congestion or
quasi-dynamic traffic modelling, so SATURN is preferred for this purpose, but SATURN does not have
EMME’s matrix manipulation, public transport assignment, or general transport modelling capabilities.

Figure 3 shows the interaction of the model between the base model, forecast model and demand
model elements of the HSTM.
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Figure 3: HSTM Model Suite Interactions
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3.2.5 As previously highlighted, the model has been built in accordance with TAG and other relevant guidance
including the Design Manual for Roads and Bridges (DMRB) where appropriate and developed as a
key tool to secure wider-ranging infrastructure funding for Herefordshire.

3.3 Model Specification
Model Coverage and Highway Network Structure

3.3.1  The HSTM model covers the whole of mainland Great Britain with roads distant from Herefordshire
represented in skeletal form. The highway network was developed from the Ordnance Survey (OS)
OpenRoads dataset. This provides mapping of the road network in Great Britain and contains
information on link lengths, road types/standards and provides network coordinates and link shaping to
reflect the topology of the road network. Within Herefordshire, all roads of significance are modelled in
detail; the coverage of the HSTM and the HSTM network is shown in Figure 4.
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Figure 4: Existing HSTM simulation network coverage
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Outside the simulation network shown in blue in Figure 4, within the highway assignment model is an
area of buffer network coding (where junctions are not modelled in detail) with speed-flow curves. Within
this area the modelled speeds will respond to the level of traffic.

Model Zone System

The HSTM zone system uses a newly defined zoning system covering the whole country with zone
boundaries consistent with the 2011 Census Middle Super Output Areas (MSOASs) in which the mobile
network data were supplied. Smaller subdivisions also follow Lower Super Output Area and Output area
boundaries. To accommodate the housing developments that have occurred around the north of
Hereford since 2011 in suitable zones, the smaller areas are taken from the 2021 Census geography.

Following the principle that zones should have distinct land-use, if possible, around 20 areas of largely
employment or distinct land-use compared with the underlying zones were identified and put in separate
'employment' zones. Large areas of non-residential land-use such as Rotherwas and Hereford City
Centre were subdivided giving 49 employment zones in total.

In total 577 zones were defined of which 475 are within Herefordshire, 86 with reasonable detail are
within the MND area and parts of the West Midlands around Herefordshire and 16 are covering the rest
of Great Britain.

Figure 5 and Figure 6 provide an overview of the zone system at different geographical levels.
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Figure 5: HSTM Zone System (Overview)
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Figure 6: HSTM Zone System (Herefordshire)
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Matrix Segmentation and User Classes

3.3.7 The highway matrices for the HSTM are represented as production-attraction (PA) trips for home-based
purposes and as origin-destination (OD) trips for non-home-based purposes, including freight.
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The representation of PA trips for home-based trips has no direct relevance for the highway assignment
model, which will assign OD vehicle matrices. The PA trips for home-based purposes are of importance
for the demand model, with their use having the following key property:

e ensuring that the representation of home and non-home related land-use patterns are appropriately
represented in the demand model, through the linkage of homes to trip productions rather than
origins.

The demand matrices in the model represent the journey purposes shown in Table 1 with freight demand
only derived for highway-based trips:

Table 1 - Highway journey purposes

Home / Non-Home Based Purpose
Home-Based Commuting
Education

Employers’ Business

Other
Non-Home-Based Employers’ Business

Other

Light Goods Vehicles

Heavy Goods Vehicles

The demand model requires the most detailed segmentation of demand, with the highway and public
transport assignment models reflecting an aggregation of this demand segmentation. For the highway
assignment model, the travel demand is aggregated into the following five assignment user classes:

e UserClass 1: HGVs;

e UserClass 2: LGVs;

e UserClass 3: Car Employers’ Business;
e User Class 4: Car Other; and

e UserClass 5: Car Commuting.

The HSTM contains the following calibrated time periods:

e Morning peak hour (AM):  07:00-09:00 (modelled as 08:00-09:00);

e Average interpeak hour (IP):09:00-15:00 (modelled as an average hour);
¢ Evening peak hour (PM):  15:00-18:00 (modelled as 16:00-17:00); and
e Saturday peak hour: 11:00-12:00.

Calibration

A local model calibration and validation exercise has been undertaken for the HSTM using observed
count information.

The calibration of the HSTM involved ensuring the model represents the on-site observed conditions
by adjusting model inputs and parameters. The process involves examination of the network, checking
for errors, and improving the performance of the model in terms of comparisons with observed data.
Calibration statistics will be presented using the DfT’s TAG criteria, reported in a Local Model Validation
Report.

Calibration is undertaken for the four main components of the highway model:
e network;

e route choice;
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e trip matrix; and
e assignment.

3.4.4 The tasks above are interlinked and hence need internal consistency to address the issues identified
by the calibration process.

Network calibration
3.4.5 During the network building calibration process, the following activities are undertaken:

o review of the network coding warnings produced by the SATURN network building program
SATNET;

¢ network distance and speed checks;
e review of junction approaches and saturation flows;
e detailed review of the coding of complex junctions; and

e exclusion of neighbouring turning counts from the validation spreadsheet.

Route choice calibration

3.4.6 At various stages of model development, the minimum cost routes for a range of selected OD pairs
should be plotted and checked for plausibility. Modelled route choice depends on:

e zZone size;

e network structure;

e centroid connectors;

e trip matrix accuracy;

e representation of speeds and delays; and
e junction coding accuracy.

3.4.7 Where routes are found to be implausible one or more of the above aspects have been adjusted.

Trip matrix calibration

3.4.8 As part of the trip matrix calibration, it is essential to validate the trip matrices by comparing assigned
flows with traffic counts GEH statistic used to compare observed and assigned flow. The statistic uses
the following formula to calculate a value for the difference between observed (ME — survey data) and
modelled (MG — model SATURN flow) traffic flow:

GEH Statistic = |- — MG
AHSHE = [0.5(ME + MG)

3.4.9 The GEH statistic takes account of the fact that when traffic flows are low, the percentage difference
between observed and modelled flow may be high but the significance of this difference is small and
conversely, a small percentage difference on a large base might be important. The aim is to achieve at
least 85% links and turns with a GEH less than 5 as specified in Unit M3.1 of TAG.

Assignment calibration
3.4.10 Unit M3.1 of the DfT’s TAG also specifies the following flow validation criteria for links and turns:

e individual flows within 100 vehicles per hour for flows less than 700 vehicles per hour in more than
85% of cases;

e individual flows within 15% for flows between 700 — 2,700 vehicles per hour in more than 85% of
cases; and



3.4.11
3.4.12

3.4.13

3.4.14

3.4.15

Hereford Western Bypass

¢ individual flows within 400 vehicles per hour for flows greater than 2,700 vehicles per hour in more
than 85% of cases.

The subsequent model outputs are assessed in compliance with the criteria outlined above.

TAG also contains guidance on the acceptability of journey time validation. For journey time validation,
TAG recommends the following:

¢ modelled times along routes should be within 15% of surveyed times (or 1 minute, if higher than
15%) for at least 85% of routes.

The assignment model outputs are also assessed to check compliance with the journey time criteria
outlined.

VDM Realism Tests

As noted in TAG Unit M2, once a variable demand model has been constructed, it is essential to check
that it behaves ‘realistically’. This is achieved by adjusting various components of travel costs and times
and checking that the overall response of demand accords with general experience. The values of the
parameters controlling the response of demand to costs should be adjusted until an acceptable
response is achieved. This recognises the large and unavoidable uncertainties in some of the parameter
values, and the importance of reflecting local conditions in relative values.

For the HSTM, these criteria apply principally to realism testing and consist of convergence between
the highway assignment and the VDM and the elasticity range within which demand responses to
changes in fuel costs and public transport costs lie. These are set out in TAG Unit M2.
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Section 4 Forecasting

Introduction

As is standard practice and recommended by TAG, all assumed demand and supply side changes will
be recorded in an Uncertainty Log.

Forecasting Assumptions

Using the latest information on the likely construction programme, the scheme project programme has
been reviewed and the opening year is assumed to be 2028. Based upon this revised opening year,
forecast models will be developed for the following years:

o 2028 — opening year;
e 2043 — interim design year; and
e 2061 - final horizon forecast year.

The traffic forecast for each forecast year will be consistent and constrained to NTEM growth projections
but informed by the development information contained in the Uncertainty Log.

The update to the forecast models will include the following:
e incorporation of the latest TAG data book values (v2.03), that became live in late May 2026;

e updates to forecast dwellings and jobs within the study area based on data assembled from
Herefordshire Council (HC) in the modelled area and confirmed with planning officers from the
Council; and

o review of the certainty associated with potential transport infrastructure schemes their subsequent
inclusion within the HSTM forecasts, confirmed with HC planning officers.

Forecast Networks

The Do Minimum highway networks will include transport schemes on the basis of their level of certainty.
The description of the certainty levels is contained in Table A2 in the appendices to TAG Unit M4.

The Do Something networks will reflect the latest design of the Scheme.

Forecasting Parameters

For the forecasts, a range of parameters are used to forecast demand changes and responses,
including Values of Time (VoT) and Vehicle Operating Costs (VOC).

These values will be sourced from the TAG data book v2.03, that went live at the end of May 2026.

Sensitivity Testing and Uncertainty

The forecasting will be carried out for a Core Scenario with the updates to the Core Scenario as
described above. To capture the uncertainty associated with any traffic forecasts, two Common
Analytical Scenarios (CAS) will be run.

These CAS have been released by DfT to help inform uncertainty in traffic forecasts covered by
guidance from the DfT contained in the TAG Uncertainty Toolkit*.

There are seven CAS in total, with associated data and trip ends for each scenario published by the
DfT. It would be disproportionate to model all seven scenarios, but the most relevant CAS will be tested,
these being the High Economic Growth and Low Economic Growth scenarios.

Forecast Outputs

Traffic flow and journey time data from the models will be used to inform the economic appraisal and
any environmental assessments undertaken.

4 https://www.gov.uk/government/publications/tag-uncertainty-toolkit
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For the economic appraisal, forecasts of traffic volumes and generalised cost changes between the Do
Minimum and Do Something will be used to assess the economic benefits of the Scheme. They will
also inform the accident assessment and wider impacts of the Scheme. Details of these are available
in the next section of this report.

Traffic forecasts will also be available for the environmental teams for developing any required air quality
or noise models to enable the appraisal of environmental impacts. For each modelled year and
scenario, the following data will be available:

e average link flow and speed data by time period and for:
o 24-hour annual average daily traffic (AADT) data for air quality modelling;
o 18-hour annual average weekday traffic (AAWT) data for noise modelling; and

e percentage mix of HGV traffic (all vehicles greater than 3.5 tonnes).
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Section 5 Economic Assessment

Introduction

Economic assessment involves the determination of the costs and benefits of a scheme using travel
demand, traffic flows, journey times and other outputs from the transport model.

By comparing the costs with the benefits of a scheme over a 60-year assessment period, a Benefit Cost
Ratio (BCR) can be calculated, which is a critical element in the assessment of the Value for Money
(VM) of a scheme. In-line with HM Treasury’s appraisal requirements, non-monetised impacts of the
scheme should also be considered as part of the VM assessment.

This chapter provides a general description of the economic appraisal approach proposed for the
Scheme.

The economic appraisal will be undertaken in accordance with DfT’s TAG Units:
o TAG Unit A1.1 ‘Cost-benefit analysis’;

e TAG Unit A1-2 ‘Scheme costs’;

e TAG Unit A1-3 ‘User and provider impacts’; and

e DfT Value for Money Framework.

The HSTM will be used to generate the inputs into the economic appraisal, summarised in the Transport
Economic Efficiency (TEE) table. The use of the HSTM will determine the trips and cost matrices by
user class which will be used in the Transport User Benefit Appraisal (TUBA) software.

Scheme Costs
Base Costs

A design and build contactor for the Phase One scheme has been procured and as part of their
commission, have provided a base cost profile including project development, construction, and support
resource costs. The cost profile will be set out in 2026 prices and will make up the base cost estimate
used within the economic assessment.

A real cost adjustment will be applied to the base costs to account for the difference between general
inflation and construction inflation forecasts over the appraisal period, as costs are expected to be
incurred including and up to financial year 2027/2028.

Costs will be converted into the DfT’s standard price base of 2023. The cost estimates meet the
following criteria, and have been checked against them:

e include costs based on the latest scheme design;

exclude any costs already incurred (sunk costs);
e exclude both recoverable and non-recoverable VAT;
e exclude any costs that are present in both the Do-Minimum and the Do-Something scenarios;

e includes any costs to be incurred by Central Government, and local government provided
separately; and

e includes the amount of and phasing of any developer contributions.

Optimism Bias

DfT TAG Unit A1-2 outlines the requirement for the scheme costs to be adjusted for risk and uncertainty.
This will take the form of a contingency uplift derived from quantitative risk assessment (QRA) or an
optimism bias adjustment. The recommended optimism bias uplift for a road scheme at FBC stage is
20%, however, the contributory factors of the optimism bias may be reconciled in line with Green Book
Supplementary Guidance for Optimism Bias. It is common for the optimism bias and QRA to be different
as percentages of the base cost estimate, either due to unknown unknowns (in the case that OB >
QRA), or due to inherent risks of the scheme (in the case that QRA > OB).
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TAG Unit A1-2 recommends the larger of the QRA and OB uplifts (as percentages of the base cost
estimate) is applied.

Discounting

To present scheme costs in present values, scheme costs will be discounted back to 2023. A discount
rate of 3.5% will be applied for the first 30 years from the appraisal year, with a 3% discount rate applied
thereafter.

Market price adjustment

Costs will be converted from factor costs to market prices using the indirect tax correction factor
contained within the most recent TAG data book v2.03 (May 2026).

Scheme Impacts/ Benefits

There are several different components that form the overall scheme benefits. Following DfT TAG
contained in Unit A2.1, Section 3.2, these components are categorised into ‘levels’ of benefit, dependent
on the level of confidence in the appraisal method:

o Level 1: these are benefits where the analysis is the most robust and where there is a high-level of
confidence and form the initial assessment of VM, and are included in the initial BCR;

e Level 2: these represent benefits where the analysis is robust, but where the appraisal methods
may be considered as ‘evolving’ and, as such, less certainty may be placed on the monetised
impacts from the Scheme. The benefits deriving from these impacts are added to the initial
assessment to generate an adjusted BCR; and

e Level 3: these comprise both indicative monetised and non-monetised impacts. These are
considered in the VM assessment as to whether they may materially alter the overall VM from that
based upon the adjusted BCR and may from part of an overall BCR which includes these indicative
and non-monetised impacts.

In determining what impacts fall under each of the different levels, guidance given in TAG A2.1 and the
DfT’s ‘Value for Money framework’ will be followed and used for the overall VfM assessment.

We will also supplement the appraisal with the production of an Economic Narrative within the FBC to
articulate and justify the scope of the analysis.

Table 2 shows the impacts which are currently being considered for appraisal.



5.3.5

5.4
5.4.1

5.4.2

54.3

544

54.5
5.4.6

54.7

Hereford Western Bypass

Table 2 — Scheme Impact Assessment Approach

Level 1 impacts

Quantitative and
qualitative:

e Construction
impacts

e Journey time
savings

e \Vehicle operating
costs

¢ Indirect taxation

e Accidents

e Greenhouse
gasses

¢ Noise

e Air quality

Qualitative only:

e Physical activity
e Journey quality

Level 2 impacts

Quantitative and
qualitative

¢ Reliability
e Static wider
economic impacts

Level 3 and
indicative impacts

Quantitative and
qualitative

e None

Qualitative only:

e Other dynamic
wider economic
benefits

Non-monetised
impacts

Security
Severance
Accessibility
Townscape
Historic environment
Landscape
Biodiversity

Water environment
Affordability

Access to services

No development is identified as being dependant on the scheme, therefore the land value uplift
associated with enabling new homes and employment growth is not included within the assessment.

Transport Economic Efficiency (TEE) - TUBA

TUBA is the industry-standard software used to derive the TEE of a scheme. It considers both business
and consumer traveller impacts and the private sector provider revenues and cost elements as required
by TAG.

TUBA takes trip, time and distance matrices for each forecast future year, vehicle type, journey purpose
(i.e. each user class) by time period from the traffic forecast model to calculate travel time saving
benefits. It does this by comparing the travel times in the Without Scheme scenario with those in the
With Scheme scenario. It then applies monetary values or VoT to derive the monetary benefits of those
time savings extrapolated over a standard 60-year appraisal period.

TUBA also calculates VOC changes which occur over the standard 60-year appraisal period accounting
for changes in fuel, maintenance and wear and tear. These changes occur due to changes in speed
and distance that result from the implementation of the scheme. Changes in VOCs due to the scheme
affect the level of indirect taxation received and this is also calculated over the appraisal period.

The travel time and VOC benefits are then discounted to 2023, the DfT’s standard base year for
appraisal, and converted to 2023 market prices.

Table 3 provides a summary of the key assumptions to be adopted as part of the TUBA assessment.

Modelled time periods are expanded in TUBA to represent a full year of data, and this will be undertaken
using annualisation factors which have been calculated using traffic count data, to derive appropriate
expansion factors. As the HSTM models AM Peak, interpeak and PM Peak only, benefits for the other
times (such as the weekend) will be estimated using the interpeak time period.

In accordance with best practice, the results of the TUBA assessments will be checked at several levels,
including:
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e sector to sector benefits;

e analysis of benefits by time period and journey purpose;

e benefits profile over 60-year period;

e analysis of benefits by size of time-saving / distance; and

o TUBA warnings will be closely checked to ensure that the results are logical and the input data
were loaded correctly.

Table 3 - TEE TUBA assumptions

Software

Current year
Scheme opening and
first appraisal year

Final appraisal year

Appraisal period /
Horizon year

Forecast year trip, time
and distance matrices
from traffic model

User classes

TUBA Version 1.10.01 released May 2025
2026 (defines the first year in which the discount rate is applied)

2028

2087

60 years after scheme opening, in-line with TAG requirements

The forecast years to be used in the option appraisal are to be
confirmed but the recommendation is:

e 2028 — assumed opening year
e 2043 —interim design year

e 2061 —final horizon forecast year

Trip, time and distance matrices for the following user classes will be

input into TUBA:
e Cars used for Employers’ Business;

e Cars used for Commuting;

e Cars used for Other purposes;

e Light Goods Vehicles (LGVs); and
e HGVs

Economic Parameters = TUBA Economic Files v2.03, released November 2025

The results from TUBA will provide input into the following tables: Transport Economic Efficiency (TEE),
Public Accounts (PA), Analysis of Monetised Cost and Benefits (AMCB) and Appraisal Summary Table
(AST). The AMCB table provides a Benefit to Cost Ratio (BCR) for the scheme when all present value
benefits (PVB) are compared with present value costs (PVC). The tables will be considered in relation
to the results from each of the scenarios included in the appraisal.

Accident Benefit Analysis

In-line with TAG, DfT CoBA-LT software will be used to derive the accident benefits of the scheme.
CoBA-LT compares the predicted numbers of accidents with and without the scheme and converts that
change into monetary values by multiplying the numbers of accidents by their monetised costs. The
benefits for each year are discounted to 2023 and summed over the 60-year assessment period. CoBA-
LT uses nodes and links to represent the Base, Do Minimum (without scheme) and Do Something (with
scheme) highway networks.

The CoBA-LT network for the scheme will cover all roads and junctions where the model predicts a
significant change in flow between Do Minimum and Do Something scenarios (taken to be a change in
flow of 10% or more).
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CoBA-LT v2.10.01 (April 2026) software will be used for the assessment. Accident benefits will be
calculated by type (slight, serious or fatal) by CoBA-LT, using the standard national average accident
rates as set out in the TAG data book v2.02 (a v2.03 is not available at the time of writing). CoBA-LT
will also use the latest set of forecasts used for the FBC. We assume that the accident analysis will only
be conducted for the Core scenario only.

Delays during construction and maintenance

The assessment of delays resulting from the construction of the scheme will be dealt with using a
spreadsheet model, underpinned by the May 2026 TAG data book.

Environmental Assessment

The impact of the scheme on the environment is sub-divided into a range of environmental impacts, as
recommended by TAG. For the FBC, the assessment will examine the following impacts:

Air quality and greenhouse gases

At this stage, the assessment of air quality resulting from the construction of the scheme will be dealt
with quantitatively, as indicated in Table 2, supported by the use of Defra’s Emission Factor Toolkit and
the TAG worksheets.

Carbon will be assessed quantitively using the DfT’s VECAT tool. This assessment will only be carried
out on the Core Scenario.

Noise

At this stage, the assessment of noise resulting from the construction of the scheme will be dealt with
quantitatively, as indicated in Table 2 supported by TAG worksheets.

Landscape, townscape, historic environment, biodiversity and water environment

The assessment of Landscape, townscape, historic environment, biodiversity and water environment
resulting from the construction of the scheme will be dealt with qualitatively, as indicated in Table 2.

Journey Time Reliability

Reliability is defined in TAG as the variation in journey time that transport users are unable to predict. It
is expected that the Scheme will provide some journey time reliability benefits through alleviating
congestion and a reduction in incidents on the A465.

The impact of the scheme on the journey time reliability will be assessed in-line with the relevant
guidance from TAG Unit A1.3.

TAG Unit A1.3 recommends using an urban variability approach, which is a forecast of the coefficient
of variation of journey time from distance and congestion for flows in the urban area.

The urban variability approach is suitable for areas with readily available alternative urban routes and
it is most suited for the study area. It is proposed to use the urban variability model approach for
quantified assessment developed by Hyder et al method (described in TAG Unit A1.3).

As recommended in the guidance, the reliability benefits will not be included in the AMCB table and
thus will not be included in estimates of the initial Net Present Value (NPV) and BCR for the Scheme.
However, the assessment will be included in the Appraisal Summary Table (AST) and be considered in
the adjusted BCR and assessment of the overall ViM of the Scheme.

Distributional Impacts

The assessment of distributional impacts resulting from the construction of the scheme will be assessed
in accordance with TAG Unit A4-2.
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Wider Economic Impact Assessment

The improved connectivity and accessibility provided by the Scheme, particularly to the Hereford
Enterprise Zone (HEZ) will be likely to have a productivity impact in the local area and region, despite
the area containing relatively low levels of professional and managerial employment in comparison to
other areas in England.

These productivity impacts are likely to be experienced as TAG Level 2 impacts. These are impacts
where there are productivity improvements though land-use in the study area remains static. The
productivity impacts are likely to be experienced through the following mechanisms:

o static clustering impacts (agglomeration impacts) — assuming land-use does not change (i.e. land-
use is fixed);

e output change in imperfectly competitive markets — application of an uplift to business user benefits;
and

e labour supply impacts — comprising employment impacts and related GDP and taxation impacts.

The appraisal will be undertaken in alignment with TAG Units A2.1 - 2.4 and M5.3. This additional benefit
would be added into the calculations for an adjusted BCR also including journey time reliability benefits.
WITA software will be used to undertake the assessment.

The approach to wider impacts will cover the following areas:

e Calculation of agglomeration. The approach to calculating this is set out in TAG Unit A2.1
paragraphs 4.1.1 to 4.1.7.

e Calculation of the effect of output change in imperfectly competitive markets. This requires the
Transport Economic Efficiency (TEE) analysis using the approach set out in TAG Unit A2.1
paragraphs 4.1.8 to 4.1.10.

e Calculation of the tax revenue from labour market impacts. This requires calculating the labour
supply impact and the move to more productive jobs impact using the approach set out in TAG Unit
A2.1 paragraphs 4.1.8 to 4.1.25.

The wider economic benefits from the elements above will be captured over a 60-year appraisal period,
consistent with the approach adopted for the assessment of other benefits.






