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Introduction

Foreword

WSP has been commissioned by the Highways Agency (HA) to prepare a transport model of the
Al(m) Junction 6 at Welwyn Garden City and Junction 7 at Stevenage, to support the economic
analysis of proposed improvement schemes to the junctions. This report details the development of a
single model that covers both junctions. It can then be used for the separate analysis of each
scheme or junction to feed into an economic appraisal. The proposed schemes form part of the Area
8 Pinch Point appraisals.

The location of the A1(m) junctions is shown on Figure 1. Junction 6 is the junction of the A1(m) at
Welwyn and the A1000 and is located to the north-west of Welwyn Garden City. Junction 7 is located
at southern Stevenage where it meets the A602.

Scoping Report

WSP issued a Transport Modelling Methodology Note to the HA on 28th March 2012, which together
with subsequent correspondence forms the agreed methodology for the assessment of the Area 8
Pinch Point Schemes. The methodology report sets out the scope, methodology and assumptions to
be used in the traffic modelling process that will subsequently be used to assess the impact of the
proposed schemes.

The model development and this report are consistent with the methodology set out within the agreed
methodology report.

Report Purpose and Structure

This report provides the Local Model Validation Report (LMVR) for the transport model which is to
provide the basis for the future scheme assessment. It demonstrates the ability of the model to
replicate observed traffic conditions and its suitability to be used as a forecasting tool for the
assessment of the potential improvement schemes.

The model's performance is assessed against the range of criteria set out in the Design Manual for
Roads and Bridges (DMRB) Volume 12, Section 2 — Traffic Appraisal in Urban Areas.

This LMVR is structured as follows:

m  Section 2 describes the data collected for use in the model;

m Section 3 describes the development of the base traffic network in the model,

m Section 4 describes the development of the traffic flow matrices used in the model,
m Section 5 describes the calibration of the model against observed data;

m Section 6 describes the validation of the model against observed data; and

m Section 7 provides a summary of the main conclusions of the LMVR and an overall conclusion as
to the suitability of the model for use in the future option testing.
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Data Collection

Introduction

For the purpose of network matrix construction, model calibration and validation a wide variety of
traffic data has been collected through the following survey methods:

m Traffic count surveys;

m  Queue surveys;

m Automatic number plate recognition (ANPR); and
m Journey time surveys.

The traffic data collection was commissioned by URS on behalf of the HA and all the above data was
collected by Sky High - Count on Us (Sky High) on Wednesday 22 May 2012. The data that was
collected is described in more detail below.

Traffic Count Surveys

Automatic traffic count (ATC) data was collected at each location that represents an entry or exit point
from the model during the week commencing 21 May 2012. This was included in the data collection
exercise to establish a cordon around the model area to ensure the correct order of trips were
included in the matrix. The following locations were surveyed:

m Great North Road;

m  Church Street;

m # A1000 Welwyn Bypass Road — North of Lockleys Drive
m  A1000 Hertford Road southbound

m A1000 between Hertford Road roundabout and northbound off slip roundabout
m # A1000 Hertford Road northbound

m Parkside

= Maran Avenue

m  B197 Welwyn Bypass Road

m # Al1072 Gunnelswood Road, south of Leyden Road

m A602 Broadhall Way

m  Al1072 Gunnelswood Road, Glaxo Smithkline

(# these sites collected incomplete ATC data but other survey data was available for these model
entry points)

Manual classified turning counts were undertaken using video cameras at the following locations and
are illustrated on Figure 2 of Appendix A:

m Al Junction 6, B197, A1000 Welwyn Bypass roundabout;
= A1000 / Hertford Road roundabout;

m B656 Link Road / A1000 / B197 roundabout;

m Al Junction 7 / A602 Broadhall Way roundabout;
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m  A602 Broadhall Way / A1072 Gunnelswood Road.

The traffic count data was collected for the following time periods:
m  Morning peak period (06:00 — 10:00); and
m  Evening peak period (16:00 — 20:00).

The following vehicle classes were counted
m Cars and motorcycles;

m Light Goods Vehicles (LGV);

m Other Goods Vehicles (OGV1, OGV2);
m  Public Service Vehicles (PSV).

The number of pedal cycles passing through the junction was also counted; however the volume of
pedal cycles was insignificant.

Queue Surveys

Queue surveys were undertaken at the five MCC sites identified above. The queues were recorded
using video cameras and in each lane on the approaches to the junction.

The queue data was collected in terms of maximum queue length in metres in each lane in each five
minute time interval between:

m  Morning peak period (06:00 — 10:00)
m  Evening peak period (16:00 — 20:00)

Journey Time Surveys

Journey time surveys were undertaken 22 May 2012. The data was collected for the following time
periods:

m  Morning peak period 06:00 — 10:00; and
m Evening peak period 16:00 — 20:00.

The journey times were measured by survey vehicles driving along nine survey routes, which are
shown on Figure 3 of Appendix A. All the survey vehicles carried a GPS receiver that recorded the
position and speed of that vehicle at approximately one second intervals. The journey time on each
section has been obtained from these GPS records.

ANPR Data

Automatic number plate recognition cameras were set up at five locations in the model area, as
shown on Figure 4 of Appendix A. These locations are as follows:

m  Al(m) Junction 5 main carriageway northbound and southbound
= Al(m) Junction 6 northbound off-slip;

= Al(m) Junction 6 northbound on-slip;
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m  Al(m Junction 8 main carriageway northbound and southbound;

m  Al(m) Junction 7 eastbound and westbound on A602.

The ANPR cameras were located to identify the frequency of traffic using the local roads as an
alternative route to the A1(m) at junction 6 when the main carriageway is congested, particularly
during the evening peak period.

Other Data

The traffic signals at the Junction 7 currently operate under SCOOT control. The SCOOT datasets,
signal controller data and the SCOOT controller logs, were obtained from Hertfordshire County
Council and were used in the model as fixed times to replicate the observed signal timings.

The traffic signal operation for the junction of A1000 Hertford Road / Welwyn Bypass Road have also
been obtained from Hertfordshire County Council and included in the model appropriately.

Bus route information for bus services in the vicinity of the junction was obtained from the Traveline
website. The bus timetable/ map information was included in the model acordingly.

The base mapping for the model development is based on Ordnance Survey 1:1250 scale mapping.
Road markings have been added based on information received from CarillionWSP, as built drawings
of the junction and from the aerial / street view photographs available on Google supplemented with
information recorded from site visits.

p=WSP




3  Network Development

3.1 Introduction

3.1.1 This section sets out the methodology and processes used for the development of the S-Paramics
model network. The development of the trip matrices used within the model is described in section 4.

3.2  Study Area

3.2.1 The study area of the model is defined based on the following items:
m Local knowledge with regard to network performance;
m Discussions with HA;
m Scale of proposed improvement scheme; and

m Interaction of local junctions.

3.2.2 The approximate extents of the model are shown on Figure 5 of Appendix A.

3.3 Time Periods

3.3.1 The model has been developed for the morning and evening peak periods. This enables loading of
vehicles prior to the assessment period and the completion of trips post the assessment period. The
modelled periods are:

m 06:00 - 10:00; and
m 16:00 - 20:00

3.3.2 The first and last half hour time periods of the models are warm-up / cool-down periods to ensure that
the model has sufficient traffic in the assessment periods. The hours for detailed assessment and
model validation are:

=AM Peak 07:30 — 08:30;
=AM Period 06:30 — 09:30;
m  PM Peak 17:00 — 18:00; and
m  PM Period 16:30 — 19:30.

3.3.3 The peak hours have been identified by summing the total observed traffic movements within the
study area for each 15 minute period and identifying the highest combined flow of four consecutive 15
minute periods.

3.4 Road Network Development

3.4.1 The road network within S-Paramics has been constructed using:
m detailed 1:1250 mapping provided by the HA for the entire study area;
m  site visits;
m video surveys of the junctions;

m as built drawings for junctions (where available); and
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m aerial photography and “Streetview” photographs from Google Maps

m detailed knowledge ascertained from site visits.

The links have been categorised as either highway or urban and using their designated speed limit in
the model network. The geometry of the junctions and the stoplines has also been replicated in the
model to ensure vehicles are stopping on the junction approaches and travelling through the junctions
as observed in reality.

Signal Timings

The signal timings for the SCOOT controlled Junction 7 have been replicated in the model using
observed average signal timings from the survey day. The as built drawings were used to replicate
the positions of the loops and a signal plan was written which changes the signal timings depending
on the time of day and the traffic conditions.

The part time signal timings for the A1000 / Welwyn Bypass Road have been included in the model
along with the positioning of the loop detectors. A ‘plans’ file has been created which alters the signal
timings depending on the time of day and the traffic conditions to ensure the signals perform in the
same way as they do on the ground.

Public Transport Services

The bus routes have been included directly in the model using the bus routes editor rather than
having a separate matrix for these vehicles. The service frequencies and times have been taken
directly from the timetables of the relevant bus services. The bus routes that have been included are
as follows:

m 797 — Stevenage / Hitchin to London
m 314 — Hitchin to Welwyn Garden City
m 300/301 — Stevenage to Hemel Hempstead
m 5/50 — Stevenage local circular route
m 4/40 — Stevenage local circular route.

These were the routes which had frequent service times which fell within the four hour modelled
periods. All journeys were included in the model within the relevant time periods.

Differences Between the AM and PM Models

The network construction and node and link positioning within both the AM and PM models are
identical. However, it was necessary to split the models due to the tidal nature of the flows through
the model network. This meant that aggressive behaviour accepting low levels of gap acceptance
was observed in one period at certain junction approaches but the same characteristics were not
required at the junction in the other time period.

p=WSP
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4.2.3

Matrix Development

Introduction

Section 2 described the data collection sources and details of the data collected. This section
describes how this data has been used to develop the trip matrices used in the S-Paramics model,
including the development of the prior matrix from the observed traffic counts, the estimation of
additional traffic demand from the queue data and the suitability of the estimated matrix for use in the
2012 validation models.

Prior Matrix Structure

The S-Paramics model comprises sixteen zones, as shown on Figure 6 of Appendix A, namely:
m Zone 2 Al(m) Junction 8 main carriageway north and south bound;

m Zone3 A602 Broadhall Way;

m Zone4 Glaxo-SmithKline entry/exit;

m Zone5 Al072 Gunnelswood Road

m Zone 6 Whittle Way (inbound only)

m Zone7 Glaxo-SmithKline entry from Junction 7 roundabout (inbound only)
m Zone8 Knebwoth House / Novotel

m Zone9 B197 Great North Road

m  Zone 10 B656 Church Street

m Zone ll Parkside

m Zone 12 A1000 Hertford Road (outbound only)

m Zone 13 A1000 Welwyn Bypass Road (inbound only)

m Zone 14 Maran Avenue

m Zone 15 B197 Welwyn Bypass Road

m  Zone 16 A1(m) north of junction 5 northbound (outbound only)

m  Zone 17 Al(m) south of junction 7 southbound (inbound only)

These zones represent the entry/ exit points from the model network. Matrices have been developed
for the four vehicle classes in fifteen minute intervals for the two four-hour model periods. The
following vehicle classes have been used:

m Cars (and motorcycles);

m LGV,
s OGVi1;
m OGV2.

PSV does not have a separate matrix because these have been included directly in the model as bus
routes connected to the bus stops.
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The matrices have been identified for the following time periods, which have been further broken
down through the development of a ‘profiles’ file:

m 06:00-10:00
= 16:00 — 20:00.

Prior Matrix

The prior matrix is fully based on the observed traffic movements at the junctions which have traffic
data collected for the turn counts, taken from the traffic count data. Where the data is not directly
known from the turn counts some of the remaining cells in the matrix have been completed by using
the ANPR data. Where ANPR data and turn count data is not available the turning proportions have
been used to provide a prior matrix.

Matrix Development Methodology

The matrix has been developed in a number of stages making best use of the data available, with the
most reliable data having the highest priority. The list below sets out a summary of the development
process of the trip matrices, which is considered in detail with the remainder of this section:

m Identify zone arrival and departure targets;
m Identify all known movements;

= Add ANPR data;

m  Add proportional traffic count data;

m  Furness matrix; and

m Add additional demand.

Zone Arrival and Departure Targets

MCC data has been used to identify arrival and departures targets for each of the zones within the
model.

The observed traffic flow data has some minor inconsistencies between adjacent junctions. Where
this has been identified (with no intermediate junction), the traffic flows have been balanced to ensure
consistent data is used within the model.

Inconsistent traffic movements cannot be replicated in a model which uses origin destination (OD)
pairings and data inconsistencies should be resolved prior to the use of the data.

For the purpose of this study, there were no significant inconsistencies in the data between the
junctions.

Once this process was completed, the arrivals and departures have been balanced to ensure the
entry and exit flows within the model are equal.

Known Movements

All known zone to zone movements directly observed within the study area are directly input to the
matrices as fixed values which cannot be changed.
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Additionally, all movements known to be impossible or illogical are set to a 0 value which cannot be
changed in the furness process.

ANPR Data

The ANPR data has been used to identify the proportional distribution of trips for each OD pairing
within the model where the data is available.

This proportion is then applied to the observed departure trip target, with the known movements
removed.

Proportional Traffic Data

For any remaining OD pair without a value, observed turning count data has been portioned,
assuming that the origin of the trip does not influence the destination. This enables a % distribution for
each destination from each origin to be identified.

Furness

The ANPR data and proportional traffic data use the departure flows for the distribution of trips. Due
to this process, although all matrix departure targets would be met, the arrival targets do not exactly
match the target values. To balance the matrix, and apply equal weight to both observed origin and
destination totals, a furness process has been used.

Firstly all known movements have been removed from the matrix and targets as these should not be
changed through the process. The furness process then used an iterative technique to balance origin
and destination flows using the proportional size of the pairings.

Once this process was completed, the known movements were added back into the matrix.

Additional Demand

Following the process identified above, an initial matrix was completed which replicated all of the
observed movements from the traffic data. It does not incorporate the additional demand that may not
have been captured through queued traffic on an entry zone to the model. It does not affect internal
junctions.

The turning movements counted in each fifteen minute time segment are only the traffic that passed
through the junction during that time period. The traffic counts do not include any demand that could
not pass through the junction in a time segment due to queuing. For example, if the length of a queue
extends during a 15 minute time segment, this means that the traffic demand is higher than observed
in the traffic counts, with a lower demand than observed if the queue length reduces.

p=WSP
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This suppressed demand therefore needs to be added into the matrix to ensure that queue lengths
can be more easily replicated in the model. The additional traffic demand has therefore been
estimated based on the change in queue length observed in the queue surveys, as follows:

m The observed queue length on an arm at the start of a time period is subtracted from the
observed queue length at the end of a time period;

m The difference in queue length is then divided by a vehicle factor to convert the queue from
metres into vehicles;

m The queue demand is proportioned across the movements in each time period; and

m The queue demand is then added to the prior matrix.

Matrix Rounding

The matrix process introduced a number of proportional trips of less than 1 which cannot be used
within the micro-simulation model. The matrix was therefore converted to an integer matrix, with a
rounding factor applied to ensure the total number of trip remains constant.

Analysis of Final Matrix

The final matrix is the addition of the prior matrix known movements, the furnessed matrix and the
additional demand. As described within this section, the matrices are fully based on the observed
turning count data, with minor adjustments to represent the traffic demand that was suppressed due
to queuing. As a result it is considered that the matrices adequately represent the observed traffic
conditions as they are entirely based upon directly observed values.

Table 4-1 - Summary of AM Peak Matrix

4.12.2

32,591
5,858
1,033

834

40,316

This compares with a total number of trips entering the network in the four hour morning peak period,
taken from the observed data, being 40,496 trips for the equivalent vehicle types (excludes PSV).

Table 4-2 - Summary of PM Peak Matrix

35,280
4,544
372
477
40,673
Project number: 10579218(S03413)
10579220(S03423) 10579222(S03499)
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In the PM peak four hour model matrix, the equivalent total number of trips observed in the surveys
was 40,724, which is well represented by the final matrix. The row and column totals match well
against the observed counts from the traffic surveys.

Matrix Profiles

15 minute matrices for each vehicle type were created to provide fully profiled model demand which
gives a more accurate release of the demand into the network. Profiles of demand releases into the
network for each origin-destination pairing have been created for each vehicle type with the result that
484 profiles have been created and assigned to the appropriate model zones and vehicle types.

p=WSP
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Calibration

Model Calibration Process

Calibration of the S-Paramics model involves ensuring that it represents the on-site observed traffic
conditions by adjusting model inputs and parameters. This process involves examination of the
model network, checking for errors and improving the performance of the model in terms of
comparisons with observed data. The adjustments that have been made included the following:

m Adjustment to stoplines and use of next lanes / stay in lane functions as necessary to achieve the
required driver behaviour;

m lterative adjustments to the trip matrices to adjust the model traffic demand to match the
observed traffic conditions;

m Adjustments to the default signposted lane changes distances on nodes to better reflect lane
changing and vehicle interaction;

m Adjustments to default driving behaviour parameters (headway time) to better reflect on-site
behaviour;

m Adjustments to the characteristics through the link editor including: visibility; lane cross; lane
merge; and path cross parameters on roundabout approach links to achieve the desired
behaviour on the approach to roundabouts.

Traffic Assignment

Traffic is introduced to the network using the “dynamic assignment” feature of S-Paramics, rather than
static routing. Vehicles are loaded onto the network in the form of a matrix specific to a vehicle type
and 15-minute time period.

In dynamic routing, each individual vehicle calculates its own route between its given origin and
destination zone and this has been used in this model to reflect the route choice that is available
around junction 6. A feedback interval of 5 minutes has been assumed.

Turning Count Calibration

All of the available observed turning count data was used in the process of developing the trip
matrices for the S-Paramics model to improve the quality of the matrix developed. As result no turning
count data remained independent for model validation. Instead all turning count data is reported as
part of the calibration process against DMRB validation criteria. The DMRB criteria is set out below,
each test must be satisfied in 85% of cases:

1 Individual link flows within 15% for flows between 700 and 2,700 vehicles;

2 Individual link flows within 100 vehicles per hour for flows < 700 vehicles per hour;

3. Individual link flows within 400 vehicles per hour for flows >2,700 vehicles per hour; and
4

GEH statistic for individual flows < 5.

p=WSP
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5.3.2 Table 5.1 below sets out the link flow statistics for tests 1-3 in all time periods assessed.

Table 5.1 Link flow calibration statistics (3 hour and 1 hour)
Flow < 700 700 < Flow < 2700 Flow > 2700
Period
IR IR O R I O B N O
07:30-08:30 97% 100%
06:30-09:30 54 54 100% 15 14 93% 5 5 100%
17:00-18:00 62 62 100% 12 12 100% 0 0 n/a
16:30-19:30 56 56 100% 12 12 100% 3 3 100%

5.3.3 Table 5.1 demonstrates that for the all of the time periods assessed, the DRMB requirement of 85%
or more passes is significantly exceeded, with many periods achieving a 100% pass rate. Table 5.2
below provides the corresponding statistics for the GEH criteria:

Table 5.2 GEH calibration statistics
07:30-08:30 95.9%
06:30-09:30 74 71 95.9%
17:00-18:00 74 74 100%
16:30-19:30 74 73 98.6%

5.34 Table 5.2 demonstrates that for all time periods assessed, the DRMB requirement of 85% or more
passes is significantly exceeded with all periods achieving close to a 100% pass rate. It is therefore
considered that the traffic data within the model is representative of the observed traffic conditions.

5.35 Appendix B of this report provides full turning count calibrations statistics on a link by link basis,
including observed flow, modelled flow, difference, % difference and GEH statistic.

5.4  Queue Length Calibration

5.4.1 It is recommended in DMRB that queue levels should not be calibrated against observed data in
terms of values, but rather in terms of the fit of the profile and magnitude over the course of the
modelled period. In addition, the modelled queue lengths are based on an average maximum queue
across 10 model runs which has a natural smoothing of reported queues as individual assessment
peaks are averaged across a number of runs.

5.4.2 However, queue lengths still provide a useful calibration tool when used appropriately. The model has
been calibrated using queue length surveys for the three hour periods of assessment in both the
morning and evening peak period. Where required adjustments have been made to headway and gap
acceptance parameters to replicate observed queuing behaviour.

5.4.3 Excess demand recorded within observed queues has been added to the corresponding time periods
within the matrix build process. This is because observed turning counts only record the traffic that
passes through the junction, not the total demand. Without this modification queues within the model
would not replicate those observed without inappropriate changes to model parameters.
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Of particular note in the morning peak period, the video survey showed that an incident occurred on
the southbound carriageway at junction 7 before the merge and therefore the queue at this location
should be discounted from the analysis.

Appendix C contains the charts that show plots of the observed and modelled queue lengths on the
junctions where queue data was collected in the morning and evening peak periods. The graphs
show that the modelled queues generally seem to be representative of the observed data. The queue
data comparison is used as a guideline for the model performance and the turn counts and journey
time comparisons provide a more easily tested goodness of fit for the model, because detailed
guidance on how these should be compared and assessed is available from DMRB.

The queue comparison is therefore used as an additional check for the overall model performance
and used to highlight specific potential areas where the model needs to be looked at in greater detail.
Where the queues differ significantly in the model from those that were observed, the specific area of
the model has been interrogated and amended to better reflect the queues, but only to a point where
the impact on the other model statistics (turn counts and journey times) still meet the required
standards. Where the shortfall appears significant, reasons for this have been checked and sought
from the collected survey data (eg, video surveys to highlight unusual activity). Notably this occurred
on the A1(m) southbound section at junction 7 before the merge.

In the morning peak, the modelled queues reflect the observed queues very well, except for the
observed queue on the southbound carriageway at junction 7. Also the observed queue at the
Gunnelswood Road / Broadhall Way roundabout approach from the east the modelled queue
exceeds the observed queue. However, since the turn counts meet GEH requirements this is not
considered significant. The path cross, lane merge and path cross link modifiers have been tested
and changed to get the best throughput at this location. The survey data does show that the
maximum queue was not recorded where the graph line flattens at its peak, so it could be expected
that the queue extent was longer than that recorded. Similarly at the A1000 Hertford Road from the
north in the AM and from the south in the PM the observed line on the graph flattens at its peak
indicating that the full extent of the queue could no longer be observed. It can therefore be
reasonably assumed that the queue was longer than that recorded.

In the evening peak, the queues are generally of the right order and build-up profile, with no
significant variations.

Calibration Summary

The analysis contained within this section has set out the assignment process used by the model,
identified strong model against turning count calibration (in excess of DMRB requirements) and good
performance against observed queue surveys.

The modifications made to model parameters to achieve the level of calibration identified have been
set out in detail, with all changes necessary to replicate observed data recorded.

All parameters have the same values in both the morning and evening peak periods.

p=WSP
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6.1

6.1.1

6.1.2

6.1.3

6.2

6.2.1

6.2.2

6.2.3

6.2.4

Validation

Introduction

Observed turning count data has been used during matrix development and observed queue data has
been used to undertake model calibration. As a result the only remaining independent data that can
be used for model validation is the journey time surveys.

Journey time surveys represent the best data for micro-simulation model validation, as to replicate
observed journey times, vehicle quantities in the model, queue lengths and delay must all be
adequately represented.

For all of the assessments within this section, 10 model runs of each model have been undertaken
using different random seeds.

Methodology

The DMRB requires that 85% or more of all journey time survey routes in each peak period should be
within 15% of observed (or 1 minute if higher). To demonstrate performance against DMRB the
performance of the model has been assessed against these exact criteria in the following sections.

In addition, as many of the survey routes in the model are quite short and the DMRB guidelines are
designed for larger strategic models, a comparison has also been made against the confidence
intervals for the observed journey times.

Confidence intervals take into account the variation in observed measurements recorded. Results are
presented against the guidelines set out in section 11.4 of the Traffic Appraisal Manual which report
whether the modelled journey times fall with 10% of the confidence interval for the observed dataset.

In total 32 partial journey time survey routes have been generated from the 9 observed routes. The
full routes are illustrated on Figure 3 and the intermediate timing points are illustrated on Figures 7-15
of Appendix A for routes 1 to 9 respectively. The routes covered are:

m  Route 1 — Southbound A1(m)

= Route 2 — Northbound A1(m)

m  Route 3 — Southbound A1(m) to Braodhall Way

m Route 4 — Broadhall Way to Northbound A1(m)

m Route 5 — Southbound from Gunnelswood Road to A1(m)

m  Route 6 — Northbound A1(m) to Gunnelswood Road (via Welwyn Bypass Road)
m  Route 7 — Northbound from Digswell Hill to Great North Road

m Route 8 — Southbound from Great North Road to Digswell Hill

m  Route 9 — Church Street to A1(m) Junction 6 southbound off-slip roundabout and return

p=WSP
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6.2.5 Route 9 is only included in the results as a partial route because the whole route (including a section
which loops around junction 6 southbound off-slip) is not included in the model network. In the AM
peak route 1 and route 3 have been discounted from the assessment because they are influenced by
an incident which occurred on the southbound mainline at junction 7.

6.2.6 The validation has been completed for both the 3 hour period, and the identified peak hour within the
period for both the complete routes and partial routes for both the morning and evening periods. In
total 4 sets of validation statistics are provided for each time period as set out below:

m 3 hour complete routes;

m 3 hour partial routes;

m Peak hour complete routes; and

m Peak hour partial routes.

6.3 AM Peak Validation

6.3.1 Performance of the model against DMRB validation criteria are set out in Table 6.1 below:

Table 6-1 - AM Peak Journey Time Validation

Time Interval Scenario Within Confidence Within 15% Within 60 Pass
Interval Seconds DMRB

06:30-09:30  Full Route
06:30-09:30  Partial Route
07:30-08:30  Full Route
07:30-08:30  Partial Route

88%
84%
80%
100%

58% 96% 96%
56% 94% 94%
80% 80% 80%
71% 100% 100%

6.3.2 Table 6.1 demonstrates that in the 3 hour period between 96% and 94% DMRB pass rate is achieved
for the full and partial routes. Further, 88% and 84% of routes are within the confidence interval for

the full and partial routes respectively.

6.3.3 For the peak hour of the period, DMRB criteria is satisfied for the partial routes, but fails for the full
route assessment. 80% represents 1 route failing which is route 5.

6.3.4 The model performs well against the confidence interval assessments for all time periods assessed
and reflects the variability in journey times identified within the observed data.

6.3.5 Appendix D of this report provides tables illustrating a detailed breakdown of the performance of each

partial and full routes.
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6.4
6.4.1

PM Peak Validation

Performance of the model against DMRB validation criteria are set out in Table 6.2 below:

Table 6-2 - PM Peak Journey Time Validation

6.4.2

6.4.3

6.4.4

6.5

6.5.1

6.5.2

Time Interval Scenario Within Confidence | Within 15% Within 60 Pass
Interval Seconds B]\Y/134]

16:30-19:30  Full Route 84% 66% 91% 91%
16:30-19:30  Partial Route 88% 69% 97% 97%
17:00-18:00  Full Route 75% 50% 88% 88%
17:00-18:00  Partial Route 88% 75% 88% 88%

Table 6.2 demonstrates that for the 3 hour peak period a 91% DMRB pass rate is achieved for the full
routes and for the partial routes a 97% pass rate is achieved. For the PM peak hour, 88% of the full
and partial routes pass DMRB requirements.

For the confidence interval tests, although the full routes are less than 85%, further examination of the
detailed data identifies that of the routes which fail they are generally within seconds of passing the
required tests.

Appendix E of this report provides tables illustrating a detailed breakdown of the performance of each
partial and full routes.

Summary

The analysis provided within this section demonstrates that the model performs well against DMRB
journey time validation criteria against observed data. Despite in some time periods failing to achieve
full DMRB compliance, further investigation of the data indicates this is by a matter of seconds on the
failing of routes.

The model will therefore adequately be able to assess proposed mitigation schemes at the A1(m)
junction 6 and Junction 7.

p=WSP
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7.1
7.1.1

7.1.2

7.1.3

7.2

7.2.1
7.2.2
7.2.3

7.2.4

7.2.5

Summary and Conclusions

Summary

This report has set out the methodology and assumptions in developing the validation model to be
used as a forecasting tool to assess the proposed Pinch Point Scheme at the A1(m) junction 6 and
junction 7 roundabout.

The model has been developed to be consistent with Transport Modelling Methodology Note Issued
to the HA on 28" March 2012, which together with subsequent correspondence forms the agreed
methodology for the assessment of the Area 8 Pinch Point Schemes.

Detailed model output has been provided within this report to demonstrate the performance of the
model against observed traffic behaviour. This has been assessed against the requirements set out
within the DMRB for transport models.

Conclusions

The model has been assessed across 4 time periods in terms of turning counts, queue lengths and
journey time surveys.

Turning count calibration has demonstrated that the model significantly exceeds DMRB criteria in alll
of the periods assessed for both link flow and GEH criteria.

Modelled queues typically represent the observed data very well, particularly in respect of the key
routes in the model area.

Journey times have also been assessed against DMRB criteria and the confidence intervals of the
survey data, which would be desired to also be above an 85% pass rate. In one case this has not
been achieved (3 hour period AM full route). Where routes do fail any of the tests it is mainly by only a
matter of seconds and not therefore not considered to be significant on the ability of the model to
assess the proposed scheme.

The model has been demonstrated to be suitable for the assessment of the impact of the proposed
development scheme on the highway network within the study area. The model is therefore deemed
fit for purpose’ to undertake an economic analysis of the impact of the proposed improvement
scheme at the A1(m) Junction 6 and Junction 7.

p=WSP
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APPENDIX A
Figures
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APPENDIX B
Turning Count Calibration Statistics
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GEH Stats AM (1 Hour)

IORTH EAST 114 49:56 333 33 0.90% 0.16
2 ORTH East (for GSK) 114 :194z 2 0.00% 0.00
IORTH SOUTH 114 43:24 0 1 #DIV/O! 4.69
4 ORTH WES 114 :145:. 22 2 -4.55% 0.22
IORTH NORTH 114 1147: 0 #DIV/O! 0.00
A East (for GSK) 114 : 4z 0 0 #DIV/O! 0.00
A SOUTH 114 :143:24 1681 1541 -8.33% 3.49
A WES :14 :145:. 23 20 -13.04% 0.65
A NORTH 114 1147 481 433 -9.98% 2.25
RBT 0 Al1(m) Junction 7 A EAST 114 :149:56 0 0 #DIV/O! 0.00
H WEST 1144 :144:145:26 12 10 -16.67% 0.60
H NORTH 1144 :144:147:27 2 0 -100.00% 2.00
H EAST 1144 :144:149:56 1460 1342 -8.08% 3.15
4 H East (for GSK) ;144 :144:166:1942 10 8 -20.00% 0.67
5 H SOUTH 1144 :144:143:24 4 0 -100.00% 2.83
6 NORTH 26:14 :147:2 9 9 0.00% 0.00
7 WES EAST 26:14 49:56 17 18 5.88% 0.24
8 WES East (for GSK) 26:14 66:194z 0 0 #DIV/O! 0.00
19 ES SOUTH 26:14 : 43:24 10 10 0.00% 0.00
20 H EAST 3:20 : 0:209) 236 229 -2.979 0.46
21 H SOUTH 212z:14g| 167: 7:149:167:16 206 199 -3.40¢ 0.49
22 H WES 212z:14g| 14d:17 2:149:14d:17 1522 1500 -1.459 0.57
23 H NORTH 212z:14g| 14f:19 2:149:14f:19 0 0 #DIV/O! .00
24 SOUTH 9:214; 2142:16 :2142:2142:16 173 11 -35.26% .11
25 WES 213z:14 14d:17 z:14b:14d:17 651 49! -24.58% .70
26 NORTH 213z:14 1419 2:14b:14f:19 372 21 -42.74% .30
RBT 27 Broadhall Way / Gunnels EAST z:14 14a:1: z:14b:14a:13 0 #DIV/O! .00
28 Wood Road H WEST 1:17 17:17 :17:17:172 12 10 -16.67¢ 0.60
29 H NORTH . . :14c:14f:19 16 12 -25.00% 1.07
0 H EAST :14c:14a:13 13 13 0.00% 0.00
1 H SOUTH :14¢:167:16 0 0 #DIV/O! 0.00
32 NORTH :18:18:. 1093 99! -8.97% 3.03
33 WES EAST 495 49 0% 0.04
34 WES SOUTH 194 17 -8.25% 117
35 S WES 0 0 #DIV/0! 0.00
6 SOUTH 7d:89 1156 114 -1.12% 0.38
7 WES 7f:91 207 19 -3.86% 0.56
8 NORTH 87a:186 63 64 1.59% 0.13
39 EAST 87b:97 0 #DIV/O! 0.00
40 H WEST 8791 142 13 -4.23% 0.5.
RBT 4 Welwyn by-pass road H NORTH 87a:186 580 58 1.21% 0.2
4 (Hertford Road A1000) H EAST 292 28! -2.40% 0.4
4 H SOUTH 0 #DIV/O! 0.0
44 NORTH 88 83 -5.6 0.54
45 WES EAST 111 100 -9.9: .07
46 WES SOUTH 700 652 -6.8 .85
47 ES WEST 2 0 -100.00% .00
48 H SOUTH (Hertford Road for A1(m)) 1314 1320 0.46% 0.17
49 H SOUTH (A1000) 469 469 0.00¢ 0.00
0 H WES 3 1 -66.67 141
1 H NORTH 0 #DIV/0! 0.00
52 000; WES 0.00% 0.00
53 (A1000 NORTH 320 30 -4.69% 0.85
54 (A1000 SOUTH (Hertford Road for A1(m)) 331 291 -10.57% 1.98
RBT 55 (Y_'V:r'[‘x]yr ':j l;y[—)zzs;lrggg) A1000 SOUTH (A1000) o #DIVIO! 0.00
56 H (l Road for Al(m WEST 2 0.00% 0.00
57 H (l Road for A1(m NORTH 710 704 -0.85% 0.
58 H (l Road for A1(m)) | SOUTH (Hertford Road for A1(m)) | 252 247 -1.98% 0.
59 H( | Road for AL(m SOUTH (A1000) R 7 6 11.43% 0.
60 NORTH :679:67a:75 -16.67¢ 0.4
61 SOUTH (Hertford Road for A1(m)) :679:67c:78 0 0.00¢ 0.0
62 SOUTH (A1000) 3 :679:67d:73 0 0.00% 0.00
63 H EAST X :34zf:168:40 0 #DIV/O! 0.00
64 H WES | 34zc:37 :342f:342¢:37 539 535 -4 -0.74% 0.17
65 H NORTH 4ze:38 :34zf:34ze:38 0 0 ] #DIV/O! 0.00
66 WES | 34zc:37 :34za:342¢:37 7 7 0 0.00% 0.00
67 NORTH | 34ze: :34za:34ze:38 1 1 0 0.00% 0.00
RBT 68 Welwyn by-pass road EAST 168:40 :34za:168:40 0 0 0 #DIV/O! 0.00
69 (B197) H EST 34zc:37 R :34z¢:37 38 37 -1 -2.63% 0.16
70 H IORTH 34ze:38 412 367 -45 -10.92% 2.28
7 H EAST 168:40 1 1 0 .00% 0.00
7 IORTH 240 235 -5 -2.08% 0.32
e EAST ] 0 0 #DIV/O! 0.00
74 WEST 0 0 0 #DIV/0! 0.00
74 71 95.9% 72 73 98.6% 73
[
66 64 97.0% 8 100.0% 0 0




GEH Stats PM (1 Hour)

IORTH EAST 28:14 49:56 680 663 -17 -2.50%
2 IORTH East (for GSK) 28:14 :194z 0 0 0 #DIV/O!
IORTH SOUTH 28:14 43:24 0 0 0 #DIV/O!
4 IORTH WES 28:14 :145:. 7 8 1 14.29%
IORTH NORTH 28:14 1147: 0 0 0 #DIV/O!
Al East (for GSK) 55:14 8 4z 2 0 -2 -100.00%
A SOUTH 55:14 :143:24 1261 1272 11 0.87%
Al WES 55:14 :145:. 41 41 0 0.00%
A NORTH 55:14 1147 964 954 -10 -1.04%
RBT 0 Al(m) Junction 7 Al EAST 55:14 :149:56 0 0 0 #DIV/O!
OUTH WEST 1144 :144:145:26 10 11 1 10.00%
OUTH NORTH 1144 :144:147:27 2 0 -2 -100.00%
OUTH EAST 1144 :144:149:56 1244 1224 -20 -1.61%
4 OUTH East (for GSK) 1144 :144:166:194z 0 0 0 #DIV/O!
5 OUTH SOUTH 1144 :144:143:24 2 0 -2 -100.00%
6 ES NORTH 26:14 :147:2 10 10 0 0.00%
7 WES EAST 26:14 49:56 14 13 -1 -7.14%
8 WES East (for GSK) 26:14 66:1942 0 0 0 #DIV/O!
19 ES SOUTH 26:14 : 43:24 7 7 0 0.00%
20 IORTH EAST 3:20 : 0:209) 461 460 -1 -0.22%
21 IORTH SOUTH 212z:14g| 167:16 7:149:167:16 9 4 -5 -55.56%
22 IORTH WES 212z:14g| 14d:17 2:149:14d:17 1176 1183 7 0.60%
23 IORTH NORTH 212z:14g| 14f:19 2:149:14f:19 0 0 #DIV/0!
24 Al SOUTH 29:214; 2142:16 :2142:2142:16 0 0.00%
25 A WES 213z:14 14d:17 2:14b:14d:17 789 78 -1 -0.13%
26 Al NORTH 213z:14 1419 2:14b:14f:19 253 24 -4 -1.58%
RBT 27 Broadhall Way / Gunnels A EAST 213z:14 14a:1: z:14b:14a:13 0 #DIV/O!
28 Wood Road OUTH WEST 1:17 17:17 :17:17:172 300 291 -4 -1.33
29 OUTH NORTH 6:14c . :14c:14f:19 116 11! -1 -0.86
0 OUTH EAST 6:14c :14c:14a:13 113 11, -2 -1.77
1 OUTH SOUTH 6:14c :14¢:167:16 0 0 #DIV/O!
32 ES NORTH 21:18 :18:18:. 762 713 -49 -6.43%
33 WES EAST 220z:14e 1176 1155 -21 -1.79%
34 WES SOUTH 220z:14e 8 8 0 0.00%
35 ES WES 220z:14e 0 0 0 #DIV/0!
6 Al SOUTH :87¢ 7d:89 378 37 -2 -0.53%
7 A WES :87¢ 7f:91 102 10: 0 0.00%
8 Al NORTH :87c | 87a:186 19 1 -3 -15.79%
39 A EAST :87¢ 87b:97 ] ] #DIV/O!
40 OUTH WEST :87e | 87f.91 380 372 -8 -2,
RBT 4 Welwyn by-pass road OUTH NORTH :87e | 87a:186 1187 1144 -43 -
4 (Hertford Road A1000) OUTH EAST R 1184 114! -39 -3.
4 OUTH SOUTH 0 0 #DIV/0!
44 ES NORTH 40 40 0 0.00%
45 WES EAST 138 134 -4 -2.90%
46 WES SOUTH 200 188 -12 -6.00%
47 ES WEST 0 0 0 #DIV/0!
48 IORTH SOUTH (Hertford Road for A1(m)) 392 38 -11 -2.81%
49 IORTH SOUTH (A1000) 179 171 -3 -1.68%
0 IORTH WES 3 0 0.00%
1 IORTH NORTH 0 0 #DIV/O!
52 OUTH 000 WES 1 1 0 0.00%
53 OUTH (A100 NORTH 1468 1377 -91 -6.20%
54 OUTH (A1000 SOUTH (Hertford Road for A1(m)) 144 147 3 2.08%
RBT 55 (LV:r"vagr'; lg(;';f:lrggg) OUTH (AL0O SOUTH (AL000) 0 #DIVIOL
56 OUTH (Hertford Road for A1(m) WEST 0 0.00%
57 OUTH (Hertford Road for A1(m) NORTH 1336 133! -4 -0.30%
58 OUTH (Hertford Road for A1(m)) | SOUTH (Hertford Road for A1(m)) 154 15: -1 -0.65%
59 OUTH (Hertford Road for A1(m) SOUTH (A1000) : 62 6. -1 -1.61%
60 WES NORTH 0:679:67a:75 -2 -40.00¢
61 WES SOUTH (Hertford Road for A1(m)) 70:679:67c:78 0 0.00¢
62 ES SOUTH (A1000) N 70:679:67d:73 0 0.00¢
63 IORTH EAST X :34zf:168:40 ] 0.00¢
64 IORTH WES :34zf | 34z¢:37 :342f:342¢:37 239 23 -2 -0.84%
65 IORTH NORTH :34zf 4ze:38 :34zf:34ze:38 0 0 #DIV/0!
66 A WES 40:34za | 34zc:37 :34za:342¢:37 3 3 0 0.00%
67 Al NORTH 40:34za | 34ze:38 :34za:34ze:38 1 0 -1 -100.00%
RBT 68 Welwyn by-pass road Al EAST 40:34za | 168:40 :34za:168:40 0 0 0 #DIV/O!
69 (B197) OUTH EST 35:34zb | 34zc:37 :34zh:34z¢:37 211 211 0 0.00%
70 OUTH IORTH 35:34zb | 34ze:38 34zb:34z€:38 1027 973 -54 -5.26%
7 OUTH EAST 35:34zb | 168:40 4zb:168:40 ] 0 ] #DIV/O!
7 ES IORTH 185:34zd |185:342d:34z€:38 581 576 -5 -0.86%
e WES EAST 185:34zd 185:342d:168:40 6 6 0 0.00%
74 WES WEST 185:34zd 185:342d:34z¢:37 0 0 0 #DIV/0!
74 74 100.0% 74 100.0% 74 100.0% 74 100.0%
[
62 62 100.0% 12 12 100.0% 0 0 #DIV/0!




GEH Stats AM (3 Hour)

IORTH EAST 4 :149:56 1344 1308 -36 -2.68% 0.99
ORTH East (for GSK) 1 :166:1942 4 4 0 0.00% 0.00
IORTH SOUTH 4 :143:24 0 13 13 #DIV/0! 5.10
4 IORTH WES 4 :145:26 62 61 -1 -1.61% 0.13
5 IORTH NORTH 4 :147:27 0 0 0 #DIV/0! 0.00
6 Al East (for GSK) 1 :166:1942 2 2 0 0.00% 0.00
7 A SOUTH 4 :143:24 4263 4136 -127 -2.98% .96
8 Al WES 4 1145:. 80 70 -10 -12.50% .15
9 A NORTH 4 1147: 1415 1281 -134 -9.47% .65
RBT 0 A1(m) Junction 7 A EAST 4 :149:! 0 0 0 #DIV/0! 0.00
OUTH WEST 1144 4 44:145:26 27 25] -2 -7.41% 0.39
OUTH NORTH 1144 4 :144:147:27 3 0 -3 -100.00% 245
OUTH EAST 1144 4 44:149:56 3497 3457 -40 -1.14% 0.68
4 OUTH East (for GSK) 1144 | 1 44:166:194z 21 -2 -8.70% 0.43
5 OUTH SOUTH 1144 4 44:143:24 0 -12 -100.00% 4.90
6 ES NORTH 4 :147:27 0 20 0 0.00 0.00
7 WES EAST 4 49:56 49 50! 1 2.04 0.14
8 WES East (for GSK) 1 66:1942 1 1 0 0.00 0.00
19 ES SOUTH 4 :143:24 29 29 0 0.00 0.00
20 IORTH EAST 20:20 :20:209y 582 567 -15 -2.58Y 0.63
21 IORTH SOUTH 167:16 2:149:167:16 374 361 -13 -3.48 0.68
22 IORTH WES 14d:17 2:149:14d:17 3495 3469 -26 -0.74Y 0.44
23 IORTH NORTH 14f:19 2:149:14f:19 0 0 #DIV/0! 0.0
24 Al SOUTH 214z:16 2142:2142:16 381 304, 77 -20.. 4.1
25 A WES 14d:17 2:14b:14d:17 2237 2004 -233 -10.4 .0
26 Al NORTH 14f:1 2:14b:14f:19 1081 866 -215 -19.. 6.8
RBT 27 Broadhall Way / Gunnels A EAST 14a:1; z:14b:14a:13 0 0 #DIV/0! .0
28 Wood Road OUTH WEST 17:17: :17:17:172 31 2 -2 -6.45% 0.37
29 OUTH NORTH 14f:1 :14c:14f:19 38 3 -7 -18.42% 119
0 OUTH EAST : 4a: :14c:14a:13 24 2 -1 -4.179 0.21
1 OUTH SOUTH :14c 67: :14¢:167:16 0 0 #DIV/0! 0.00
32 ES NORTH 21:18 :2 21:18:18:221 2710 264¢ -64 - 1.24
33 WES EAST 220z:14e 4a: 220z:14e:14a:13 1639 160: -37 - 0.92
34 WES SOUTH 220z:14e 67: '2_2011 4e:167:16 508 49 -15 -2. 0.67
35 ES WES 220z:14e 4d: 220z:14e:14d:17 0 0 0 #DIV/0! 0.00
6 Al SOUTH :87¢ 7d:89 :87¢:87d:89 2631 2577 -54 -2.05% 1.06
7 A WES :87¢ 7f:91 :87¢:87:91 432 424/ -8 -1.85% 0.39
8 Al NORTH :87c | 87a:186 :87¢:872:186 124 14E| 21 16.94% 1.81
39 A EAST :87¢ 87h:97 :87¢:87hb:97 0 o 0 #DIV/0! 0.00
40 OUTH WEST :87e | 87f.91 :87e:87f.91 363 361, -2 -0.55% 0.11
RBT 4 Welwyn by-pass road OUTH NORTH :87e | 87a:186 :87e:87a:186 1260 129_2| 32 2.54% 0.90
4 (Hertford Road A1000) OUTH EAST :87e | 87b:97 :87€:87hb:97 791 775, -16 -2.02% 0.57
4 OUTH SOUTH :87e | 87d:89 7€:87d:89 0 0 0 #DIV/0! 0.4
44 ES NORTH 79 | 87a:186 9:87a:186 218 251 33 15.14% 2.1
45 WES EAST 7b:97 79:87h: 264 259 -5 -1.89% 0.3:
46 WES SOUTH 7d: :879:87d: 1656 1584 72 -4.35% 7
47 ES WEST 7f:! :879:87:.91 4 0 -4 -100.00% 8!
48 IORTH SOUTH (Hertford Road for A1(m)) 4:67b 7C: 4:67b:67¢:78 3009 3104 95 .16 7
49 IORTH SOUTH (A1000) 74:67I 7d:73 [74:67b:67d:73 1027 1047 20 .95 .6.
0 IORTH WES 7b 79:70 |74:67b:679:70 4 2 -2 -50.00 1.1
1 IORTH NORTH 74.67I 7a:75 |74.67b:67a:75 0 0 0 #DIV/0! 0.0
52 OUTH 000 WES 72:67e 79:70 |72:67€:679:70 4 3 -1 -25.00% 0.53
53 OUTH (A100 NORTH 72:67e 1676 3 791 775 -16 -2.02% 0.57
54 OUTH (A1000 SOUTH (Hertford Road for Al(m)) | 72:67e .67e:! 703 607 -96 -13.66% 3.75
RBT 55 g:;ﬂ';%gzszfggg) OUTH (AL0O SOUTH (A1000) 72:67 67et 0 o[ o #DIVIO! 0.00
56 OU Hertford Road for A1(m) WEST :671 1671 4 4 0 0.00% 0.00
57 OUTH (Hertford Road for A1(m) NORTH 671 67t 1646 1648] 2 0.12% 0.05
58 oU Hertford Road for A1(m)) | SOUTH (Hertford Road for A1(m)) 1671 :671: 629 620 -9 -1.43% 0.36
59 OUTH (Hertford Road for A1(m) SOUTH (A1000) 671 67t 211 187 24 -11.37 1.70
60 WES NORTH 11 1 0 0.009 0.00
61 WES SOUTH (Hertford Road for AL(m)) 12 2 0 0.00¢ 0.00
62 ES SOUTH (A1000) 70:679 8 7 -1 -12.50 0.37
63 IORTH EAST 39:34zf 1 0 -1 -100.00% 141
64 IORTH WES 39:34zf 1241 1239 -2 -0.16% 0.06
65 IORTH NORTH 39:34zf 0 0 0 #DIV/0! 0.00
66 Al WES 40:34za 21 21 0 0.00% 0.00
67 A NORTH 40:34za 4 2 -2 -50.00% 1.15
RBT 68 Welwyn by-pass road Al EAST 40:34za 0 0 0 #DIV/0! 0.00
69 (B197) OUTH EST 35:34zb 83 8 -2 -2.41% 0.22
70 OUTH ORTH 35:34zb 920 81 -107 -11.63% 3.63
7 OUTH EAST 35:34zb 34zb:1 0 0.00% 0.00
7 ES ORTH 185:34zd 85:342d:34ze:38 585 57! -10 -1.71% 0.42
e WES EAST 185:34zd |185:342d:168:40 0 0.00% 0.00
74 WES WEST 185:34zd 185:342d:34z¢:37 0 #DIV/0! 0.00
74 71 95.9% 73 98.6% 74 100.0% 74 100.0%
[
54 54 100.0% 15 14 93.3% 5 5 100.0%




GEH Stats PM (3 Hour)

ORTH EAST 28:14 1697 1668  -29 -1.71% 0.71
2 ORTH East (for GSK) 28:14 0 0 0 #DIV/O! 0.00
ORTH SOUTH 28:14 0 0 0 #DIV/O! 0.00
4 ORTH WES 28:14 25 25 0 0.00% 0.00
ORTH NORTH 28:14 0 0 #DIV/O! 0.00
A East (for GSK) 55:14 4 2 -50.00% 115
A SOUTH 55:14 2914 294 29 1.00% 0.54
A WES 55:14 102 10 1 -0.98% 0.10
A NORTH 55:14 : 2280 226 17 -0.75% 0.36
RBT 0 Al(m) Junction 7 A EAST 55:14 : 0 0 0 #DIV/O! 0.00
OUTH WEST 1144 114 41 40 1 -2.44% 0.1
OUTH NORTH 1144 :144: 4 0 -4 -100.00% | 2.8
OUTH EAST 1144 :144: 3436 3555 119 3.46% 2.0
4 OUTH East (for GSK) 1144 :144: 1 1 0 0.00% 0.00
5 OUTH SOUTH 1144 :144: 15 o -15 -100.00% | 5.48
6 ES NORTH 26:14 46: 47 47 0 0.00% 0.00
7 WES EAST 26:14 38 38 0 0.00% 0.00
8 WES East (for GSK) 6:14 0 0 0 #DIV/O! 0.00
19 ES SOUTH 6:14 19 19 0 0.009 0.00
20 ORTH EAST 93: 958 964 6 0.639 0.19
21 ORTH SOUTH 2122:14g 19 o 10 -52.63 2.67
22 ORTH WES 2122:14g 2645 2657 12 0.459 0.23
23 ORTH NORTH 2122:14g 0 0 0 #DIV/O! 0.00
24 A SOUTH 29:214 19 19 0 0.00% 0.00
25 A WES 2:14 2101 2093 8 -0.38 0.17
26 A NORTH 2:14b 662 654 8 -1.219 0.31
RBT 27 Broadhall Way / Gunnels A EAST 2:14 0 0 #DIV/0! 0.0
28 Wood Road OUTH WEST 1 555 55 2 -0. 0.0
29 OUTH NORTH ‘14c 252 24 3 1. 0.1
0 OUTH EAST :14c 212 20 -4 -1 0.2,
1 OUTH SOUTH ‘14c : 0 0 #DIV/O! 0.0
32 ES NORTH 2118 : 1962 198 23 117 0.52
33 WES EAST 220z:14e | 14a: 3191 322 30 0.94¢ 0.53
34 WES SOUTH 220z:14e | 16 21 2 0 0.00¢ 0.00
35 ES WES 220z:14e | 14d: : 0 0 0 #DIV/O! 0.00
6 A SOUTH :87c | 87d:89 7¢:87d:89 1095 1092 -3 -0.27% 0.0
7 A WES -87c 7f:91 7¢:871.91 279 27 1 -0.36% 0.0
8 A NORTH :87c_| 872:186 7¢:872:186 61 54 7 -11.48% 0.9
39 A EAST :87c | 87b:97 c:87b:97 0 0 #DIV/O! 0.0
40 OUTH WEST :87e | 87191 7e:87f.91 921 921 0 0.00¢ 0.00
RET 2 Welwyn by-pass road OUTH NORTH :87e | 87a:186 7e:872:186 2433 2605] 172 7.07" 3.43
4 (Hertford Road A1000) OUTH EAST :87e : 2730 2740 10 0.37¢ 0.19
2 OUTH SOUTH :87e 0 0 #DIV/O! 0.00
44 ES NORTH 79 129 124 - -3.889 0.44
45 WES EAST :879 382 37 - -0.79 0.15
46 WES SOUTH :879 602 594 - -1.339 0.33
a7 ES WEST :87 2 0 - -100.00% | _2.00
48 ORTH SOUTH (Hertford Road for AL(m)) | 74:67b 1183 1167]  -16 -1.35% 0.47
49 ORTH SOUTH (A1000) 74:67 510 511 1 0.20% 0.04
0 ORTH WES 74:67b 9 9 0 0.00% 0.00
1 ORTH NORTH 74:67 0 0 0 #DIV/O! 0.00
52 OUTH (A1000 WES 72:67¢ 3 4 1 33.33% 0.53
53 OUTH (AL0O NORTH 72:67e 3029 3088 59 1.95% 1.07
54 OUTH (A1000 SOUTH (Hertford Road for AL(m)) | 72:67¢ 414 428 14 3.38% 0.68
RBT 55 g:;ﬂ';%gzszfggg) OUTH (AL0O SOUTH (A1000) 72:67 0 0 #DIVIO! 0.00
56 OUTH (Hertford Road for AL(m) WEST 67 25 0 0.00% 0.00
57 OUTH (Hertford Road for A1(m) NORTH 671 3171 31 8 -0.25% 0.14
58 oU Hertford Road for A1(m)) | SOUTH (Hertford Road for A1(m)) 1671 368 3 0 0.00¢ 0.00
59 OUTH (Hertford Road for A1(m) SOUTH (A1000) 671 179 184 5 2.79 0.37
60 WES NORTH 70:679 10 3 -30.00 1.03
61 WES SOUTH (Hertford Road for A1(m)) [ 70:67g 0 0.00¢ 0.00
62 ES SOUTH (A1000) 0 0.00¢ 0.00
63 ORTH EAST 4 2 -33.3 0.89
64 ORTH WES 690 69 7 1.01 0.27
65 ORTH NORTH 0 0 #DIV/O! 0.00
66 A WES 47a:3420:37 14 14 0 0.00% 0.00
67 A NORTH za:34z6:38 3 1 2 -66.67% 141
RBT 68 Welwyn by-pass road A EAST :34za:168:40 0 0 0 #DIV/0! 0.00
69 (B197) OUTH EST :342b:342¢:37 344 34 2 0.58¢ 0.11
70 OUTH ORTH 2125 219 74 3.48 1.59
7 OUTH EAST 35:34zb 1 0 0.00¢ 0.00
7 ES ORTH 185:34zd 1313 131 4 0.30¢ 0.11
7 WES EAST 185:34zd 16 16 0 0.00¢ 0.00
74 WES WEST 185:34zd 0 0 0 #DIV/O! 0.00
74 73 98.6% 74 100.0% 74 100.0% 74 100.0%
[
56 56 100.0% 12 12 100.0% 6 6 100.0%




APPENDIX C
Queue Length Calibration Statistics
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Queue Graphs - 06:30-09:30
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Queue Graphs - 16:30-19:30
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Queue Graphs - 16:30-19:30
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APPENDIX D
AM Peak Validation Journey Times
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Journey Time Summary Stats
AM Peak

Central Hour

Observed Modelled
Observed St. Dev Confidence |Confidence+1 Low High Mean

Journey Path
1 (Total)

s¢qotay | [ ! ! ! ! ! ! ! [ [ [ |

% Difference In Interval <15% <60s DMRB

7 (Total) 167.5 -10.0% Y Y Y Y
8 (Total) -13.9% Y Y Y Y

TRUE 4 4 4 4

FALSE 1 1 1 1

Three Hour % True 80% 80% 80% 80%
Observed Modelled
Journey Path Observed : Confidence+1 . % Difference | In Interval <15% <60s DMRB
Mean St. Dev Confidence 0% Low High Mean

1 (Total)

152% | v | N ]| vy ]| Y |

7 (Total)

N N N Y
8 (Total) 55 302 186 -16.8% Y N Y Y
TRUE 7 5 7 7
FALSE 0 2 0 0
Three Hour % True 100% 71% 100% 100%




Journey Time Summary Stats

AM Peak

Central Hour

Observed Modelled .

Journey Path Observed St. Dev Confidence [Confidence+l Low High Mean % Difference | In Interval <15% <60s DMRB
la 0
1b 0
1c 0
2a 226.7 14.1 11.3 34.0 192.7 260.6 211 -7.0% Y Y Y Y
2b 20.7 15 1.2 33 17.4 23.9 18 -11.4% Y Y Y Y
2c 177.2 11.7 9.3 27.0 150.1 204.2 166 -6.5% Y Y Y Y
3a 0
3b 0
3c 0
4a 41.3 12.8 10.2 14.4 27.0 55.7 48 15.9% Y N Y Y
4b 38.3 6.3 5.0 8.8 29.5 47.2 41 7.4% Y Y Y Y
4c 170.0 23.5 18.8 35.8 134.2 205.8 166 -2.5% Y Y Y Y
5a 97.0 125 9.3 19.0 78.0 116.0 82 -15.0% Y Y Y Y
5b 48.9 10.7 7.9 12.8 36.1 61.7 53 7.8% Y Y Y Y
5¢ 68.4 19.4 14.4 21.2 47.2 89.6 46 -33.4% N N Y Y
5d 141.9 8.1 6.0 20.1 121.7 162.0 95 -33.1% N N Y Y
6a 73.0 14 2.0 9.3 63.7 82.3 77 5.6% Y Y Y Y
6b 188.0 131.5 182.3 201.1 -13.1 389.1 98 -47.9% Y N N N
6¢ 350.0 39.6 54.9 89.9 260.1 439.9 402 14.7% Y Y Y Y
7a 27.0 1.4 2.0 4.7 22.3 31.7 25 -8.2% Y Y Y Y
7b 29.0 7.1 9.8 12.7 16.3 41.7 33 12.7% Y Y Y Y
7c 46.5 9.2 12.7 17.4 29.1 63.9 34 -26.7% Y N Y Y
7d 65.0 8.5 11.8 18.3 46.7 83.3 50 -23.7% Y N Y Y
8a 85.9 34.0 23.5 32.1 53.7 118.0 87 1.5% Y Y Y Y
8b 96.1 145.0 100.5 110.1 -14.0 206.2 68 -29.3% Y N Y Y
8c 42.3 21.3 14.8 19.0 23.2 61.3 28 -32.7% Y N Y Y
8d 40.4 2.1 14 55 34.9 45.8 36 -10.6% Y Y Y Y
9a 89.6 30.4 21.0 30.0 59.6 119.6 107 19.6% Y N Y Y
9%b 58.6 13.2 9.2 15.0 43.6 73.7 72 22.8% Y N Y Y
9e 45.8 11.4 7.9 12.5 33.3 58.2 40 -12.8% Y Y Y Y
of 42.1 35 24 6.7 35.5 48.8 34 -19.0% N N Y Y
99 31.0 0.9 0.6 3.7 27.3 34.7 28 -9.3% Y Y Y Y

TRUE 23 15 25 25
FALSE 3 11 1 1

% True

88%

58%

96%

96%




Journey Time Summary Stats

AM Peak
Three Hour
Observed Modelled
Journey Path Observed . Confidence+1 . % Difference | In Interval <15% <60s DMRB
St. Dev Confidence Low High Mean
Mean 0%
la 215.0 75.2 55.7 77.2 137.8 292.2 174 -18.9% Y N Y Y
1b 29.1 13.0 9.7 12.6 16.6 41.7 47 62.0% N N Y Y
1c 101.0 25.3 18.8 28.9 72.1 129.9 95 -6.0% Y Y Y Y
2a 220.1 15.8 75 29.5 190.5 249.6 216 -1.9% Y Y Y Y
2b 19.9 1.8 0.9 2.9 17.1 22.8 18 -71.7% Y Y Y Y
2c 174.5 14.8 7.0 245 150.0 199.0 165 -5.6% Y Y Y Y
3a 202.0 69.2 51.3 71.5 130.5 273.5 170 -15.6% Y N Y Y
3b 36.3 13.8 10.2 13.8 225 50.1 29 -20.4% Y N Y Y
3c 24.9 2.0 1.5 4.0 20.9 28.9 22 -12.2% Y Y Y Y
4a 40.3 13.0 5.9 9.9 30.4 50.2 46 14.3% Y Y Y Y
4b 41.8 13.9 6.2 10.4 31.4 52.3 40 -5.1% Y Y Y Y
4c 177.3 21.8 9.8 27.6 149.8 204.9 165 -7.1% Y Y Y Y
5a 90.1 15.6 7.4 16.4 73.6 106.5 77 -14.4% Y Y Y Y
5b 47.5 12.7 6.0 10.8 36.7 58.2 52 8.7% Y Y Y Y
5c 51.6 26.3 12.5 17.7 34.0 69.3 45 -11.9% Y Y Y Y
5d 129.9 30.7 14.6 27.6 102.3 157.6 95 -27.0% N N Y Y
6a 73.0 1.4 2.0 9.3 63.7 82.3 76 3.9% Y Y Y Y
6b 188.0 131.5 182.3 201.1 -13.1 389.1 75 -59.9% Y N N N
6C 350.0 39.6 54.9 89.9 260.1 439.9 77 -78.1% N N N N
7a 29.1 10.7 6.3 9.2 19.9 38.3 25 -15.6% Y N Y Y
7b 24.4 3.5 2.1 4.5 19.9 28.9 32 31.7% N N Y Y
7c 41.5 9.5 5.6 9.7 31.8 51.3 33 -20.1% Y N Y Y
7d 57.7 5.1 3.0 8.8 48.9 66.5 50 -14.1% Y Y Y Y
8a 81.3 28.8 14.1 22.2 59.1 103.5 66 -18.9% Y N Y Y
8b 64.9 104.2 51.1 57.6 7.4 122.5 46 -29.7% Y N Y Y
8c 37.4 15.6 7.6 11.4 26.0 48.7 28 -24.7% Y N Y Y
8d 40.6 4.7 2.3 6.4 34.3 47.0 36 -11.2% Y Y Y Y
9a 76.1 25.7 12.6 20.2 55.8 96.3 68 -10.0% Y Y Y Y
9b 57.8 29.9 14.6 20.4 37.4 78.2 50 -13.2% Y Y Y Y
e 41.1 9.4 4.6 8.7 32.4 49.8 40 -1.8% Y Y Y Y
of 41.6 3.3 1.6 5.8 35.8 47.4 33 -20.2% N N Y Y
9g 31.2 14 0.7 3.8 27.4 35.0 28 -9.7% Y Y Y Y
TRUE 27 18 30 30
FALSE 5 14 2 2
% True 84% 56% 94% 94%




APPENDIX E
PM Peak Validation Journey Times

psWSP |




Journey Time Summary Stats
PM Peak

Central Hour

Observed Modelled .
0, 0,
Journey Path Observed St. Dev Confidence [Confidence+l Low High Mean % Difference | - In Interval <15% <60s DMRB
1 (Total)

| 3(Tota) | 2587 | 369 | 256 | 514 | 2073 | 3102 | 2071 | 199% [ N [ N [ Y [ Y |

6 (Total)

7 (Total) Y N Y \
8 (Total) -16.0% Y N Y Y

TRUE 6 4 7 7

FALSE 2 4 1 1

Three Hour % True 75% 50% 88% 88%
Observed Modelled
Journey Path Observed : Confidence+1 . % Difference | In Interval <15% <60s DMRB
Mean St. Dev Confidence 0% Low High Mean

1 (Total)

239.7 200.9 278.6 204.144 -14.8%

6 (Total)

7 (Total) 236.086 14.9% Y Y Y Y
8 (Total) 165.7 23.5 12.8 29.3 136.4 195.0 150.317 -9.3% Y Y Y Y
TRUE 7 6 7 7
FALSE 1 2 1 1

Three Hour % True 8

2
>
~
g
>
©
2
>
@
2
>




Journey Time Summary Stats

PM Peak

Central Hour

Observed Modelled .

Journey Path Observed St. Dev Confidence [Confidence+l Low High Mean % Difference | In Interval <15% <60s DMRB
la 176.0 12.4 9.2 26.8 149.2 202.8 158 -10.0% Y Y Y Y
1b 20.6 2.0 1.5 3.5 17.0 24.1 20 -4.9% Y Y Y Y
1c 81.0 7.5 5.6 13.7 67.3 94.7 80 -1.4% Y Y Y Y
2a 265.7 22.6 16.8 43.3 222.4 309.1 296 11.4% Y Y Y Y
2b 21.6 4.8 35 5.7 15.9 27.3 19 -11.5% Y Y Y Y
2c 186.7 19.3 14.3 33.0 153.7 219.7 175 -6.3% Y Y Y Y
3a 203.2 23.6 16.4 36.7 166.5 240.0 158 -22.1% N N Y Y
3b 30.6 17.5 12.1 15.2 15.4 45.8 27 -10.2% Y Y Y Y
3c 24.9 2.3 1.6 4.1 20.8 29.0 21 -14.8% Y Y Y Y
4a 38.1 10.0 7.4 11.2 26.9 49.4 34 -11.1% Y Y Y Y
4b 51.6 11.2 8.3 13.5 38.1 65.0 44 -15.0% Y Y Y Y
4c 198.7 24.4 18.1 37.9 160.8 236.6 175 -11.9% Y Y Y Y
5a 134.5 37.1 25.7 39.1 95.4 173.6 111 -17.8% Y N Y Y
5b 49.4 17.7 12.3 17.2 32.2 66.6 37 -25.2% Y N Y Y
5¢c 15.6 1.4 1.0 25 13.1 18.2 14 -11.3% Y Y Y Y
5d 84.1 8.7 6.0 14.4 69.7 98.5 80 -5.1% Y Y Y Y
6a 96.3 16.6 10.3 19.9 76.4 116.2 158 64.6% N N N N
6b 141.1 42.5 26.4 40.5 100.6 181.6 20 -86.1% N N N N
6c 487.9 35.8 22.2 71.0 416.9 558.9 80 -83.6% N N N N
7a 45.0 15.9 12.7 17.2 27.8 62.2 49 9.9% Y Y Y Y
7b 98.0 29.7 23.8 33.6 64.4 131.6 122 25.0% Y N Y Y
7c 66.3 15.0 12.0 18.7 47.7 85.0 63 -4.5% Y Y Y Y
7d 55.8 2.0 1.6 7.2 48.6 63.0 50 -10.4% Y Y Y Y
8a 82.3 31.9 31.2 39.4 42.8 121.7 49 -41.0% Y N Y Y
8b 28.8 2.6 2.6 5.5 23.3 34.2 29 -0.5% Y Y Y Y
8c 30.7 5.9 5.7 8.8 21.9 39.6 27 -11.7% Y Y Y Y
8d 37.8 25 24 6.2 315 44.0 36 -4.9% Y Y Y Y
9a 129.3 50.7 37.6 50.5 78.8 179.8 162 25.6% Y N Y Y
9b 42.0 24 1.8 6.0 36.0 48.0 34 -18.4% N N Y Y
9e 66.3 21.7 16.1 22.7 43.6 89.0 55 -16.9% Y N Y Y
of 56.6 11.8 8.7 144 42.2 71.0 63 12.0% Y Y Y Y
99 29.9 2.5 1.8 4.8 25.0 34.7 28 -6.1% Y Y Y Y

TRUE 27 21 29 29
FALSE 5 11 3 3
% True 84% 66% 91% 91%




Journey Time Summary Stats

PM Peak
Three Hour
Observed Modelled
Journey Path Observed . Confidence+1 . % Difference | In Interval <15% <60s DMRB
St. Dev Confidence Low High Mean
Mean 0%
la 170.9 17.1 7.7 24.8 146.1 195.7 157 -8.2% Y Y Y Y
1b 20.0 2.4 1.1 3.1 16.9 23.1 19 -3.4% Y Y Y Y
1c 81.8 10.6 4.8 12.9 68.8 94.7 77 -6.0% Y Y Y Y
2a 271.8 38.7 18.4 45.6 226.3 317.4 269 -1.2% Y Y Y Y
2b 21.1 3.3 1.6 3.7 17.4 24.7 19 -11.4% Y Y Y Y
2c 184.0 14.5 6.9 25.3 158.7 209.3 171 -6.9% Y Y Y Y
3a 184.9 29.7 13.7 32.2 152.7 217.1 157 -15.3% Y N Y Y
3b 27.4 17.0 7.9 10.6 16.8 38.0 28 0.7% Y Y Y Y
3c 27.4 8.1 3.8 6.5 20.9 33.9 20 -26.7% N N Y Y
4a 35.2 9.5 4.5 8.0 27.2 43.3 31 -11.1% Y Y Y Y
4b 49.3 11.3 5.4 10.3 39.0 59.6 44 -11.4% Y Y Y Y
4c 188.7 25.4 12.1 30.9 157.8 219.6 171 -9.2% Y Y Y Y
5a 124.9 47.9 23.4 35.9 89.0 160.9 89 -28.4% Y N Y Y
5b 41.4 15.2 7.4 11.6 29.8 53.0 35 -15.6% Y N Y Y
5c 15.3 1.2 0.6 2.1 13.1 17.4 14 -10.3% Y Y Y Y
5d 82.4 7.8 3.8 12.0 70.3 94.4 77 -6.6% Y Y Y Y
6a 94.9 20.3 8.7 18.2 76.7 113.1 126 33.3% N N Y Y
6b 147.0 44.1 18.8 33.5 113.4 180.5 123 -16.3% Y N Y Y
6¢C 506.7 56.4 24.1 74.8 431.9 581.5 140 -72.4% N N N N
7a 34.0 13.1 6.4 9.8 24.2 43.8 37 9.0% Y Y Y Y
7b 59.0 36.2 17.7 23.6 35.4 82.6 77 31.1% Y N Y Y
7c 56.4 15.9 7.8 13.5 43.0 69.9 49 -13.0% Y Y Y Y
7d 56.1 2.4 1.2 6.8 49.3 62.8 50 -11.0% Y Y Y Y
8a 66.2 23.9 13.0 19.6 46.5 85.8 48 -26.9% Y N Y Y
8b 31.5 3.5 1.9 5.1 26.4 36.5 28 -9.6% Y Y Y Y
8c 30.2 3.6 1.9 5.0 25.2 35.1 27 -9.8% Y Y Y Y
8d 37.9 3.5 1.9 5.7 32.2 43.6 36 -5.5% Y Y Y Y
9a 93.8 48.7 21.9 31.3 62.5 125.1 107 13.6% Y Y Y Y
9b 52.5 17.1 7.7 13.0 39.6 65.5 34 -35.1% N N Y Y
9e 51.6 19.0 8.6 13.7 37.9 65.3 48 -7.5% Y Y Y Y
of 46.2 11.1 5.0 9.6 36.6 55.8 49 6.4% Y Y Y Y
99 29.9 2.1 0.9 3.9 26.0 33.9 28 -6.5% Y Y Y Y
TRUE 28 22 31 31
FALSE 4 10 1 1
% True 88% 69% 97% 97%
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Prior Matrix Structure before Furnessing

_Zone-zone movement not possible ;Estimated Zero Movement

Zone-zone movement known from traffic count ANPR
Zone-zone movment not known from traffic count




AM Peak Matrix (06.00-10.00)
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