Sensitivity Test 1 FABER MAUNSELL

1 Introduction

1.1 This note describes the outcomes from Sensitivity Test 1. The objective of Test 1 is to
determine whether the recalibration of EERDM, the updated VoT and motorway speed
flow curves in EERHAM and SRTM, and a number of minor network amendments are
forecast to have an effect on the impact of the G2 development.

2 Additional Information since the TA

2.1 A number of changes have been made to the model inputs since the TA was written.
These changes include the following:

EERDM has been recalibrated with variation in values of time for non-work trips by
distance; values of time increase with increasing distance (refer to East of England
Regional Demand Model: Model Development and Validation Report: Recalibration
Addendum, May 2008).

2.2 In addition, the following changes have been applied in the forecasts.

Change in value of time for car low, car medium and car high traffic to reflect the
smaller marginal cost difference in values of time between different segments of car
traffic as per WebTAG guidance (Annex A — unit 3.12.2), as shown in Table 1
below.

Table 1 : Change in pence per kilometre (ppk) in EE  RHAM and SRTM

User Class PPK (adopted in TA) PPK (WebTAG Feb 07)
Car — low value of time 1.11 0.64
Car — medium value of time 0.42 0.47
Car — high value of time 0.19 0.37

Adjusted speed/flow relationships for motorways in EERHAM and SRTM in order to
match COBA speed/flow relationships better. Figures 1 and 2 illustrate the
comparison between the speed-flow relationship adopted in EERHAM and SRTM
and the revised speed/flow relationship. The revised relationship has a better fit to
that in the COBA manual, particularly when flows are at or near capacity.
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Figure 1 : Speed/flow relationship on dual 4 motorw  ay
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Figure 2 : Speed/flow relationship on dual 3 motorw  ay
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The EERHAM and SRTM networks have been amended to make them fully
consistent and to adopt some minor network changes that have been identified
since the TA.

2.3 Sensitivity Test 1 applies the updated EERDM, EERHAM and SRTM models using the

3.1

3.2

Table 65: Forecasts of 2030 East of England (12 hou

same assumptions as set out in Section 5 of the TA, and that give rise to the base case
forecasts reported in Section 6 of the TA. The assignment models also use the same
airport traffic forecasts that are set out in Section 7 of the TA, and give rise to the traffic
forecasts set out in Section 15 of the TA.

Mode Share Outputs and Comparison with TA

The following tables compare the Base Case outputs presented in Section 6 — Future
Base Case Travel Patterns of the TA with those from the updated model. These report
for the East of England region in 2030:

12-Hour Travel Demand by Mode (Table 65);

12-Hour Travel Demand by Purpose and Mode (Table 68);

12-Hour Travel Demand by Purpose and Time Period (Table 71); and
12-Hour Travel Demand by Mode and County / District (Table 74).

The Table 65 comparison shows that under the revised model there is a 2.3% reduction
in the total trips forecast in the East of England. This small forecast decrease is as a
result of the recalibration of EERDM. There is a 1.5% decrease in the number of car
trips, but the car mode share remains at 89% of all trips. There is a considerable
change in rail and bus trip forecasts with the rail proportion falling from 8% to 6%
whereas bus trips increase from 3% to 5%. This change is due to a re-calibration of the
sensitivity parameters within the demand model. Whilst it is considered that the current
forecasts of rail and bus demand are more realistic than those reported in the TA, it
should be noted that these forecasts are not used in the assessment of the impacts of
G2.

r) Travel Demand by Mode (Non-freight)

Stansted G2 Transport Assessment Results for the Ba  se Case
. TOTAL Car Rail Bus
Time n - - -
Period Trips Trips Prop. Trips Prop. Trips Prop.
(000) (000) (%) (000) (%) (000) (%)
AM (7-10) 2,380 2,079 87% 233 10% 68 3%
IP (10-16) 3,916 3,487 89% 274 7% 155 4%
PM (16-19) 2,666 2,385 89% 201 8% 80 3%
12 Hour 8,962 7,951 89% 708 8% 303 3%
Sensitivity Test 1 Results for the Base Case
. TOTAL Car Ralil Bus
Time n - - -
Period Trips Trips Prop. Trips Prop. Trips Prop.
(000) (000) (%) (000) (%) (000) (%)
AM (7-10) 2,304 2,020 88% 190 8% 93 4%
IP (10-16) 3,858 3,487 90% 139 4% 232 6%
PM (16-19) 2,591 2,325 90% 166 6% 100 4%
12 Hour 8,752 7,832 89% 496 6% 425 5%
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3.3 Table 68 compares trip forecasts by mode and purpose. Except for the switch occurring
between rail and bus modes there is little change in mode share by purpose. The
majority of the switch from rail to bus occurs in Home-Based Other trips.

Table 68: Forecasts of 2030 East of England Travel = Demand (Non-freight) by Purpose and Mode
(12 hour)

Stansted G2 Transport Assessment Results for the Ba  se Case

TOTAL Car Ralil Bus

Purpose Trips Prop. Trips Prop. Trips Prop. Trips Prop.

(000) (%) (000) (%) (000) (%) (000) (%)
HBW 1,775 20% 1,425 80% 271 15% 78 4%
HBEB 384 4% 319 83% 64 17% 1 0%
HBO 5,086 57% 4,621 91% 255 5% 210 4%
NHBEB 359 4% 280 78% 79 22% 1 0%
NHBO 1,358 15% 1,305 96% 40 3% 13 1%
Total 8,962 100% 7,951 89% 708 8% 303 3%

Sensitivity Test 1 Results for the Base Case

TOTAL Car Rail Bus

Purpose Trips Prop. Trips Prop. Trips Prop. Trips Prop.

(000) (%) (000) (%) (000) (%) (000) (%)
HBW 1,756 20% 1,406 80% 276 16% 75 4%
HBEB 354 4% 303 86% 50 14% 1 0%
HBO 4,985 57% 4,573 92% 84 2% 328 7%
NHBEB 326 4% 263 81% 62 19% 1 0%
NHBO 1,331 15% 1,287 97% 24 2% 21 2%
Total 8,752 100% 7,832 89% 496 6% 425 5%
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3.4 Table 71 compares trip forecasts by purpose and time period. The small reduction in
trips between the TA forecasts and Sensitivity Test 1 is more pronounced in the AM and
PM peaks than the IP. The proportion of trips by purpose has stayed very similar.

Table 71: Forecasts of 2030 East of England Travel = Demand (Non-freight) by Purpose and Time
Period

Stansted G2 Transport Assessment Results for the Ba  se Case

AM (7-10) IP (10-16) PM (16-19) 12 Hour

Purpose Trips Prop. Trips Prop. Trips Prop. Trips Prop.

(000) % (000) % (000) (%) (000) (%)
HBW 828 35% 282 7% 666 25% 1,775 20%
HBEB 116 5% 146 4% 122 5% 384 4%
HBO 1,118 47% 2,481 63% 1,488 56% 5,086 57%
NHBEB 72 3% 228 6% 59 2% 359 4%
NHBO 247 10% 780 20% 332 12% 1,358 15%
Total 2,380 100% 3,916 100% 2,666 100% 8,962 100%

Sensitivity Test 1 Results for the Base Case

AM (7-10) IP (10-16) PM (16-19) 12 Hour
Purpose Trips Prop. Trips Prop. Trips Prop. Trips Prop.
(000) % (000) % (000) (%) (000) (%)
HBW 814 35% 283 7% 658 25% 1,756 20%
HBEB 105 5% 137 4% 112 4% 354 4%
HBO 1,080 47% 2,456 64% 1,449 56% 4,985 57%
NHBEB 66 3% 208 5% 52 2% 326 4%
NHBO 238 10% 774 20% 319 12% 1,331 15%
Total 2,304 100% 3,858 100% 2,591 100% 8,752 100%
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3.5 Table 74 compares trip forecasts by mode and county/district.

This indicates that,

between the TA results and Sensitivity Test 1, there is forecast to be some small
change in the total travel demand by county, which is in line with the small reduction in
total trips across the East of England due to the recalibration of EERDM. Car travel
demand in Uttlesford is forecast to be the same, and is forecast to reduce by 1 to 2.5%
in Essex, Hertfordshire and Cambridgeshire. As seen previously, there is a switch
between rail and bus modes but, as noted earlier, this data is not used in the
assessment of the G2 impacts.

Table 74: Forecasts of 2030 Travel Demand (Non-frei

ght) by Mode and County/District (12 hour)

Stansted G2 Transport Assessment Results for the Ba  se Case

TOTAL Car Rail Bus
County/ District '(I'(;g)(; -{(;g,os) - -(rg(?g) o -(rg(?g) -
Essex 2,848 2,426 85% 344 12% 78 3%
Hertfordshire 2,010 1,785 89% 193 10% 31 2%
Cambridgeshire 1,533 1,413 92% 87 6% 34 2%
Uttlesford 153 144 94% 8 5% 2 1%
Sensitivity Test 1 Results for the Base Case

TOTAL Car Rail Bus

County/ District '(I'(;g)os) -{(;g,os) - -(r(;g)g) o -(r(;g)g) o

Essex 2,765 2,382 86% 228 8% 154 6%
Hertfordshire 1,945 1,740 89% 157 8% 49 3%
Cambridgeshire 1,500 1,394 93% 56 4% 50 3%
Uttlesford 153 144 94% 7 5% 2 1%
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4 Network Statistics and Comparison with TA

4.1

report, for the East of England Area and SRTM area in 2030:

12-Hour Trip Ends by Time Period (Table 161);
Summary Network Statistics (Table 162);

Annual Total and Airport Related Traffic Volume (Table 163); and

Journey Time Forecasts (Table 164).

4.2

Table 161 compares forecast trip ends for the East of England and Essex.

The following tables compare the G2 outputs presented in Section 15 (Assessment of
Effects on Highway Network) of the TA and those from the updated model.

These

This

forecasts that the G2 development will have a slightly smaller effect on the network in

Sensitivity Test 1 than in the TA, particularly in the morning peak in the East of England,
and in both the morning and evening peaks in Essex.

Table 161: Summary of East of England Traffic Forec

asts (Trip Ends, Thousands)

2030 Stansted G2
Transport Assessment 2030 Sensitivity Test 1
Base G2+ Base G2+
Period Case SAS | Change | Case SAS | Change

East of England
Morning 739.6 742.2 2.6 730.7 732.6 1.9
Inter-peak 506.0 508.1 2.1 510.1 512.1 2.0
Evening 725.7 727.0 1.3 715.1 716.4 13
Essex
Morning 225.9 229.0 3.1 223.4 226.2 2.8
Inter-peak 161.2 163.3 2.1 162.2 164.3 2.1
Evening 223.8 225.4 1.6 220.9 221.5 0.7

Difference between East of England Traffic Forecast

Difference between Transport
Assessment and Sensitivity Test 1

Period Base Case | G2 + SAS Change

East of England

Morning -8.9 -9.6 -0.7
Inter-peak 4.1 4.0 -0.1
Evening -10.6 -10.6 0.0
Essex

Morning -2.5 -2.7 -0.3
Inter-peak 1.1 1.0 -0.1
Evening -2.9 -3.9 -1.0

Stansted G2 Post TA Sensitivity Tests

s (Trip Ends, Thousands)
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4.3 Table 162 shows a summary of network related statistics in the SRTM area which
indicate the performance of the network. The slight changes between the TA and the
Sensitivity Test 1 results are as follows:

the total vehicle kilometres are forecast to decrease slightly in both the base case
and G2 in line with fewer trips on the network as set out in Table 65, and the impact
of G2 is forecast to be very similar;

the average vehicle speed for both base case and G2 is forecast to improve,
especially in the morning and evening peaks, and the impact of G2 is forecast to be
a very slight improvement in speeds in the morning and evening peaks;

the total travel time is forecast to reduce in both the base case and G2, in line with
fewer highway trips as shown in Table 65, and the impact of G2 is forecast to be
smaller; and

vehicle queuing delay has reduced in both the base case and G2, and the impact of
G2 is forecast to be smaller; these improvements are related to improving motorway
merges and some of the smaller network coding changes.

Table 162: Summary Network Statistics (SRTM) for th

Surface Access Strategy

e Base Case and for G2 with the Airport

2030 TA 2030 Test 1
Network Performance Base G2 Base G2
Measure Case +SAS Case +SAS

Total Vehicle Kilometres (Millions)
Morning Peak 5.5 5.6 5.3 5.4
Average Inter-peak 4.6 4.7 4.5 4.6
Evening Peak 5.6 5.6 5.4 5.5
Average Speed (Kph)
Morning Peak 45.3 45.2 47.2 47.3
Average Inter-peak 54.3 54.1 55.7 55.6
Evening Peak 46.8 46.7 50.0 50.2
Vehicle Queuing Delay - (thousand hours)
Morning Peak 34.2 35.1 29.2 29.7
Average Inter-peak 16.5 18.0 13.9 14.4
Evening Peak 30.8 31.3 22.8 22.9
Total Vehicle Travel Time - (thousand hours)
Morning Peak 121.2 123.3 113.1 114.9
Average Inter-peak 85.2 86.8* 81.5 83.1
Evening Peak 119.5 120.5 108.9 109.8

Stansted G2 Post TA Sensitivity Tests
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Impact of G2 on Summary Network Statistics

G2 — Base Case

Network Performance Measure TA Test 1
Total Vehicle Kilometres (Millions)
Morning Peak 0.1 0.1
Average Inter-peak 0.1 0.1
Evening Peak 0.0 0.1
Average Speed (Kph)
Morning Peak -0.1 0.1
Average Inter-peak -0.2 -0.1
Evening Peak -0.1 0.2
Vehicle Queuing Delay - (thousand hours)
Morning Peak 0.9 0.5
Average Inter-peak 1.5 0.5
Evening Peak 0.5 0.1
Total Vehicle Travel Time - (thousand hours)
Morning Peak 2.1 1.8
Average Inter-peak 1.6 1.6
Evening Peak 1.0 0.9

Note that the values have been corrected from those shown in the TA, which were 91.7
and 6.5.
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4.4 Table 163 shows the annual traffic volume in the SRTM model area and the impact of
the G2 development. Test 1 shows that the total vehicle-kms is forecast to reduce
compared to the TA results, as a result of fewer regional trips on the network. Therefore,
the proportion of airport related vehicle-km to total traffic in G2 is forecast to increase
slightly from 6.3% to 6.7%, with the increase in total traffic staying at 2%.

Table 163: Forecast Annual Traffic Volume in the SR TM model area (billion vehicle-km)

Total Traffic Airport Traffic
G2 +
Year Base Case G2 + SAS | Difference Base Case SAS Difference
2030 TA 29.6 30.1 0.5 1.2 1.9 0.7
2030 Test 1 28.3 28.8 0.6 1.2 1.9 0.7

4.5 Table 164 shows the forecast journey time along selected routes for both base case and
The subsequent table summarises the G2 impacts from the TA and
Sensitivity Test 1. The results of Test 1 compared to the TA shows small differences in

G2 scenarios.

the journey times, as a result of network improvements and re-routing effects.

When comparing the impact on journey times by the G2 development the differences

between journey times are comparable with the TA.

Table 164: Journey Time Forecasts (minutes) for lll

ustrative Routes, Base Case and G2

2030 TA 2030 Test 1
Route Period Base G2 + Base G2 +
Case SAS Case SAS
Morning 44.3 45.1 43.2 44.0
M11 gzghlbzc;“nd Inter-peak 45 456 | 445 | 450
Evening 48.6 49.5 455 45.8
Morning 47.7 49.2 46.8 48.0
M11 (S\]ilﬂqz()’“nd Inter-peak | 44.3 | 44.9 434 | 440
Evening 44 44.5 43.2 43.7
AL20 Westbound |-Morning 67.6 69.9 67.2 69.1
(A10 - A12) Inter-_peak 57.2 59.6 57.7 59.7
Evening 60.4 60.4 60.5 61.2
A120 Eastbound Morning 70.9 73.6 67.2 69.3
(A12-A10) Inter-peak 55.8 57.6 55.2 57.5
Evening 57.6 58.8 56.4 57.7
A131 Northbound | Morning 20.1 20.2 20.3 20.4
(Chelmsford - Gt Inter-peak 19.2 19.2 19.2 19.2
Dunmow) Evening 20.1 20.2 20.3 20.3
A131 Southbound | Morning 23.4 24.6 24.3 24.9
(Gt Dunmow - Inter-peak 18.5 18.6 18.6 18.7
Chelmsford) Evening 19.1 19.2 19.3 19.4
A414 Westbound Morning 59.6 59.6 60.5 60.2
(Chelmsford - Inter-peak 46.4 46.7 46.7 46.6
Hertford) Evening 54.1 53.5 51.9 51.5
A414 Eastbound | Morning 54.7 54.4 51.4 51.1
(Hertford - Inter-peak 45.9 46.1 46.0 46.1
Chelmsford) Evening 51.9 51.9 49.3 49.1

Stansted G2 Post TA Sensitivity Tests

21

Page: 10 of




Sensitivity Test 1

FABER MAUNSELL

Impact of G2 on Journey Time Forecasts

G2 — Base Case

Route Period TA Test 1
M11 Northbound (J4- [orning 0.8 0.8
J12) Inter-peak 0.6 0.5
Evening 0.9 0.3
M11 Southbound (J4- [-ormning 1.5 1.2
J12) Inter-peak 0.6 0.6
Evening 0.5 0.5
A120 Westbound Marning 2.3 L9
(A10 - AL2) Inter-peak 2.4 2.1
Evening 0 0.7
A120 Eastbound Morning 2.7 2.1
(A12-A10) Inter-peak 1.8 2.3
Evening 1.2 1.4
A131 Northbound Morning 0.1 0.0
(Chelmsford - Gt Inter-peak 0 0.0
Dunmow) Evening 0.1 0.1
A131 Southbound (Gt | Morning 12 0.7
Dunmow - Inter-peak 0.1 0.1
Chelmsford) Evening 0.1 0.1
A414 Westbound Morning 0 -0.3
(Chelmsford - Inter-peak 0.3 -0.1
Hertford) Evening -0.6 -0.4
A414 Eastbound Morning -0.3 -0.2
(Hertford - Inter-peak 0.2 0.1
Chelmsford) Evening 0 -0.2
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51

5.2

5.3

Network Flow Figures

The following section looks at the changes to the peak hour flows at three different
levels of detail. The figures compare the flows presented in Section 15 (Assessment of
Effects on Highway Network) of the TA with those from Test 1:

Figure 60: Comparison of Base Case and G2 Traffic Forecasts, Region, morning
peak;

Figure 61: Comparison of Base Case and G2 Traffic Forecasts, Region, evening
peak;

Figure 65: Comparison of Base Case and G2 Traffic Forecasts, Stansted Area,
morning peak;

Figure 66: Comparison of Base Case and G2 Traffic Forecasts, Stansted Area,
evening peak;

Figure 70: Comparison of Base Case and G2 Traffic Forecasts, Local Area, morning
peak;

Figure 71: Comparison of Base Case and G2 Traffic Forecasts, Local Area, evening
peak;

In addition, the local traffic flows in the Bishop’s Stortford area are shown for the
morning and evening peaks, in Figures A and B.

Overall, the link flow plots show that there is forecast to be minimal differences between
the Test 1 results and the TA results. The only links where there are forecast to be
significant changes are on the motorway network; the M11 and M25 where the forecast
flow has decreased in Test 1 by up to 450 vehicles (about 5-10% of total flow) in both
directions. Even where there are forecast to be changes to the traffic flows between
Test 1 and the TA, the impact of G2 has stayed approximately the same.
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Figure 60: Comparison of Base Case and G2 Traffic F  orecasts, Region, morning peak
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Figure 61: Comparison of Base Case and G2 Traffic F  orecasts, Region, evening peak
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Figure 65: Comparison of Base Case and G2 Traffic F  orecasts, Stansted Area, morning peak
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Figure 66: Comparison of Base Case and G2 Traffic F  orecasts, Stansted Area, evening peak
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Figure 70: Comparison of Base Case and G2 Traffic F  orecasts, Local Area, morning peak
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Figure 71: Comparison of Base Case and G2 Traffic F  orecasts, Local Area, evening peak
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Figure A: Comparison of Base Case and G2 Traffic Fo  recasts, Bishop’s Stortford, morning peak
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Figure B: Comparison of Base Case and G2 Traffic Fo  recasts, Bishop’s Stortford, evening peak

Stansted G2 Post TA Sensitivity Tests Page: 20 of 21



Sensitivity Test 1

6 Conclusions

6.1 The Sensitivity Test 1 results are compatible with the conclusions on the transport
implications as set out within the G2 Transport Assessment.
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