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BACKGROUND

On August 14, 2000 the ramp meter from 84™ Ave NE to westbound SR 520 was activated
during the afternoon commute. About a month later on September 19, 2000 a number of other
SR 520 ramp meters were activated including 104™ NB to WB, 104™ SB to WB, 108" to WB,
and 124" to WB. Due to construction on SR 520, there was alack of continuous, operational
data stations east of 1-405 prior to the beginning of the ramp metering operation. For that reason
we limited our study area to the three-mile stretch between the Floating Bridge and 1-405. We
took data from approximately six months after the ramp metering operation began and compared
that with data from one year earlier to eliminate seasonal variation. We used three weeks of
Tuesday, Wednesday, Thursday data from both before and after ramp metering in order to come
up with average weekday numbers. The before and after dates were 1-25-00 to 2-10-00 and
1-30-01 to 2-15-01, respectively. We calculated averages for mainline volumes and speeds, on-
ramp volumes, and one off-ramp volume which proved significant in the course of our analysis.
We calculated half hourly averages from 5:00 to 10:30 in the morning and from 2:00 to 7:30in
the afternoon. A number of before and after congestion graphs were generated and the on and
off times of the ramp meters were extracted from the VAX operator log.

In addition to data collected from our embedded |oop detectors, we performed a queue study on
84™ Ave and NE 28" St leading to the westbound on-ramp. These two arterials were singled out
in order to study bypass behavior. The lengths of the queues were recorded every five minutes
during the PM peak periods before and after ramp metering. All datatables are available in the
Appendix. Graphs have been generated for some of the more interesting data and are included in
the text where appropriate.

This report concludes the 6 months post-metering study and documents the effects of ramp
metering on the SR 520 corridor and the selected adjacent arterials.



PM RESULTS

Speeds

In comparing the speed data we see significant increases in the general purpose lanes between
3:30 pm and 6:00 pm at three of the four stations. The HOV lane speeds followed the same
pattern, although the percentage increase was much less dramatic than in the GP lanes (see
Figure 1 below). Both the HOV and GP lanes followed a general trend in which the speed
increases were greatest at the stations farthest west. The farthest east station for which we have
speed data (104" Ave) showed the |east favorable results. The HOV lane showed speed
decreases throughout the PM peak while the GP lanes showed large increases at some times and
large decreases at others.

Figure 1. PM Speeds, Westbound SR 520 at 92nd Ave NE
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A couple of trends were particularly interesting in the GP lanes. At 4:30 pm the speeds of the
three westmost stations increased slightly but significantly less than during the surrounding time
periods. The eastmost station at 104™ even shows a speed decrease during thistime. Another
interesting trend was a significant decrease in speeds occurring towards the end of the evening
commute. This seems to be more of afunction of when traffic growth occurs rather than the
operation of the ramp meters. Since the peak periods are already so congested, traffic growth



occurs during the fringes of the peak period where capacity has not yet been reached. We should
extend our times of operation to match the growth of the peak period.

Mainline Volumes

Almost every measurement of PM volumes showed increases. The notable exception was the
HOV volume at 98" Ave NE, which showed decreases for most of the PM peak period. Our
theory is that because of the increased speeds on the mainline fewer people exited at 92™ Ave

NE to use the 84™ on-ramp as a bypass of mainline congestion. We collected data for the 92"
Ave NE off-ramp (shown below in Figure 2) and found decreases in volume of 40 to 55%
between 4:00 and 6:30 pm. Less people were getting into the HOV lane to use the 92nd exit and
the HOV detector just upstream reflected that.

Figure 2. 92nd Ave NE PM Off-ramp Volumes
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Ramp Volumes

The most significant change in ramp volumes was the dramatic decrease at 84™ Ave NE (see
Figure 3 on the next page). Between 4:00 and 6:30 pm we see decreases between 40 and 56%.
As mentioned above this was partly due to the decrease in cut through traffic coming from the
92" off-ramp. Another portion shows itself in the increase in volume on the northbound 104™
ramp. Together these two only account for about half the volume reduction at 84™ Ave NE.
Unfortunately there is no before data for the 108" Ave NE ramp so we can't tell if there was a
corresponding increase at that ramp or others farther east.



Figure 3. 84th Ave NE On-ramp to WB SR 520 Volumes
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Also one should note that the 104™ Ave NE NB ramp was restriped just prior to the start of
metering operations. It had previously been striped as just one lane, although the loop detectors
for the future GP and HOV bypass lanes were already in place. It doesn’t appear that there was
double-counting of vehicles between the GP and HOV lanes, but the 2000 HOV volume was too
high as we see a decrease in HOV volume after ramp metering began. We believe the total
volumes (GP + HOV) to be accurate and used those in our comparisons.

Congestion

A common measure of the severity of traffic congestion isloop occupancy, the percentage of
time that aloop detector is activated, or occupied, by vehiclestraveling over it. We used
occupancy data to generate congestion graphs that illustrate the average congestion during our
study dates (see Figures 4 and 5 on the next page). These graphs show that the severity of PM
congestion has been reduced and its onset has been delayed following ramp meter activation.

The average time at which highway conditions deteriorate from “wide open” to “moderate” now
occurs about 20 minutes later than ayear ago. Even though “stop and go” conditions still exist
during large portions of the evening peak period, the duration of these conditions is much shorter
now than prior to the metering operation. Another trend illustrated by the congestion graphsis
the traffic growth near the end of the peak period, as described in the Speeds section. “Heavy”
congestion conditions now end about 10 minutes later than they did last year.
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84™ Queue Study
In an effort to monitor the impacts of ramp meteri ng} on the unusually long queues on 84™ Ave
NE and NE 28" St / Points Dr NE leading to the 84™ Ave on-ramp, we collected PM queue
length data both before and after meter activation. In light of the 50%-+ decreasesin ramp
volume at 84™, it is hardly surprising that queue length declined dramatically. The queue on NE
28" St / Points Dr NE—the approach used for the 92" exit cut-through—underwent the larger
decrease (see Figure 6). During the period of highest ramp volume, the queue length decreased
over 700 m. For most of the PM peak, the queue on this approach no longer extends beyond the
four-way stop at 84™ Ave NE and NE 28" St. The queue on 84" also decreased significantly,
shortening by over 400 m during the period of greatest volume (see Figure 7). These queue
length reductions bolster the theory that much of the cut through traffic to the 84" on-ramp is
entering the freeway at other ramps and no longer using the 92™ exit as a congested freeway
bypass.

Figure 6. NE 28th St/ Points Dr NE PM Queue Lengths
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Figure 7. 84th Ave NE PM Queue Lengths
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AM RESULTS

Speeds

The activation of ramp meters seems to have had no significant effect on morning peak speeds.
HOV speeds showed small fluctuations up and down with no substantial changes. Generally the
GP lanes were similar with some exceptions. In particular the stations at 84™ and 92™ showed
significant decreases at 7:30 and 8:00 am. Although thisinterval’s speeds are the lowest of the
AM peak, they are still 25 — 30% higher than the lowest SE%ds of the evening commute. Other

exceptions included the surprising speed increases at 104" of about 25% at 7:00 and 8:30 am.

Mainline Volumes

AM volumes changed much less significantly than those for the PM peak period. Although
there was some fluctuation and occasional periods of volume decreases, both GP and HOV lanes
tended to display slightly increased volumes. The GP lanes at 84™ Ave NE were anotable
exception, showing minor volume decreases for nearly al of the morning peak period.



Ramp Volumes

As explained in PM Results the restriping of the 104™ Ave NB ramp especially affected the
HOV counts. Again we fed that the total volume for that ramp is reasonably accurate. On the
other ramps for which counts are available, the HOV volume rose markedly. Thisincreaseisto
be expected following aramp meter turn-on. Surprisingly, however, the total ramp volumes
show overall decreases throughout the AM peak hours. As mentioned above, mainline volumes
during the same period generally rose dlightly. This suggests that more motorists are now
entering the freeway from on-ramps east of 104™ Ave NE.

Congestion

Like speeds and mainline volumes, AM congestion changed little (see Figures 8 and 9 on the
next page). Theinitial onset of congestion was delayed by approximately 25 minutes. However
there was also a five-minute delay in the average time at which congestion clearsup. The
congestion severity was basically unchanged.
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Table A1. AM Mainline Speeds, Westbound SR 520

84th Ave NE [ 92nd Ave NE [ 98th Ave NE 104th Ave NE
HOV Lane
Time 2000 2001 Change % Change 2000 2001 Change % Change 2000 2001 Change % Change 2000 2001 Change % Change
5:00 59.6 61.7 2.0 3.4% 52.0 58.8 6.9 13.2% 51.0 54.5 35 6.9% 56.6 44.6 -12.0 -21.2%
5:30 60.9 60.7 -0.2 -0.3% 55.0 53.6 -1.4 -2.6% 54.7 55.3 0.6 1.1% 57.1 49.6 75 -13.2%
6:00 58.0 57.3 -0.7 -1.2% 50.4 49.7 -0.7 -1.3% 54.2 53.3 -0.9 -1.6% 55.3 49.0 -6.3  -11.4%
6:30 55.2 58.3 3.1 5.6% 50.6 51.6 0.9 1.9% 52.5 54.4 2.0 3.8% 53.8 50.0 -3.8 -7.1%
7:00 52.1 54.2 2.1 4.0% 49.9 52.0 2.1 4.2% 49.9 52.8 2.8 5.7% 53.4 50.5 -2.9 -5.4%
7:30 46.1 44.6 -1.5 -3.3% 49.2 47.8 -1.4 -2.8% 49.7 47.8 -1.9 -3.8% 51.1 46.9 -4.2 -8.2%
8:00 48.5 46.6 -1.9 -4.0% 50.3 49.2 -1.1 -2.3% 49.8 49.3 -0.5 -1.0% 50.9 48.0 -3.0 -5.8%
8:30 50.5 51.3 0.8 1.6% 52.5 51.8 -0.7 -1.2% 50.3 51.6 1.3 2.6% 50.9 49.2 -1.7 -3.4%
9:00 55.8 57.8 2.0 3.6% 54.2 56.1 1.9 3.5% 53.3 55.0 1.7 3.2% 54.8 50.1 -4.7 -8.6%
9:30 58.7 59.5 0.8 1.4% 56.6 56.3 -0.2 -0.4% 55.7 55.5 -0.2 -0.3% 56.7 50.5 -6.1  -10.8%
10:00 62.4 62.6 0.2 0.2% 56.9 58.6 1.7 3.0% 56.8 57.2 0.4 0.7% 56.7 52.2 -4.5 -7.9%
10:30 62.6 63.3 0.7 1.1% 56.0 58.5 2.5 4.5% 56.9 57.9 1.0 1.8% 56.8 51.1 -5.7  -10.0%
General Purpose Lanes
Time 2000 2001 Change % Change 2000 2001 Change % Change 2000 2001 Change % Change 2000 2001 Change % Change
5:00 64.4 63.9 -0.4 -0.7% 61.1 61.2 0.1 0.2% 58.9 59.1 0.2 0.3% 61.7 64.8 31 5.0%
5:30 63.7 64.2 0.4 0.6% 60.4 60.6 0.2 0.4% 57.9 58.9 1.0 1.6% 61.3 64.6 3.3 5.4%
6:00 61.7 62.3 0.6 1.0% 58.2 58.9 0.7 1.3% 55.3 56.5 1.2 2.2% 59.8 63.0 3.2 5.4%
6:30 53.4 57.0 3.6 6.8% 51.6 54.8 3.1 6.0% 47.3 51.8 4.5 9.5% 55.1 61.1 6.0 10.9%
7:00 44.5 47.4 2.9 6.5% 44.7 51.2 6.5 14.5% 42.5 46.9 4.4 10.3% 47.6 59.3 11.8 24.8%
7:30 26.1 20.9 5.2 -19.9% 37.8 335 43 -11.4% 37.6 34.5 -3.1 -8.3% 43.3 43.1 -0.1 -0.3%
8:00 33.6 23.6 -10.0 -29.7% 40.2 31.8 -84  -20.8% 37.4 36.4 -1.0 -2.7% 39.3 42.0 2.6 6.7%
8:30 34.9 34.1 -0.8 -2.3% 41.7 40.9 -0.8 -1.8% 39.5 41.2 1.7 4.3% 39.8 49.9 10.1 25.3%
9:00 47.5 48.6 1.1 2.2% 48.6 52.0 34 6.9% 48.7 50.7 2.0 4.1% 54.4 56.9 2.5 4.6%
9:30 53.5 56.7 3.1 5.8% 55.1 54.2 -0.9 -1.7% 54.0 52.4 -1.6 -3.0% 59.6 58.0 -1.6 -2.7%
10:00 61.9 59.5 -2.3 -3.8% 58.4 57.5 -0.9 -1.5% 55.9 55.5 -0.4 -0.7% 60.7 62.8 2.1 3.4%
10:30 62.3 62.6 0.2 0.4% 57.8 58.9 1.1 1.8% 55.9 56.8 0.9 1.6% 60.8 63.7 3.0 4.9%




Table A2. PM Mainline Speeds, Westbound SR 520

84th Ave NE [ 92nd Ave NE [ 98th Ave NE 104th Ave NE
HOV Lane
Time 2000 2001 Change % Change 2000 2001 Change % Change 2000 2001 Change % Change 2000 2001 Change % Change
14:00 60.4 62.5 2.0 3.4% 57.2 57.8 0.7 1.2% 56.9 57.7 0.8 1.4% 57.3 51.9 -5.4 -9.5%
14:30 61.3 61.0 -0.4 -0.6% 57.4 56.6 -0.8 -1.4% 56.6 55.2 -1.4 -2.4% 58.0 50.8 7.2 -124%
15:00 57.5 59.8 23 4.0% 57.3 57.4 0.1 0.1% 56.2 56.6 0.4 0.7% 57.9 51.0 6.9 -11.9%
15:30 46.6 49.9 3.3 7.1% 50.1 52.5 24 4.8% 49.1 52.3 3.1 6.3% 53.1 50.3 -2.8 -5.3%
16:00 36.6 43.8 71 19.5% 435 473 3.8 8.8% 42.2 46.2 3.9 9.3% 45.0 43.2 -1.8 -4.1%
16:30 36.0 41.8 5.8 16.1% 43.7 45.7 2.0 4.6% 40.9 433 25 6.0% 441 38.6 55  -12.5%
17:00 329 421 9.2 28.0% 43.1 457 2.6 6.0% 39.6 441 45 11.4% 38.7 35.6 -3.0 -7.8%
17:30 33.6 41.4 7.8 23.3% 40.9 441 3.2 7.7% 39.0 43.2 4.3 10.9% 36.0 33.6 -2.4 -6.7%
18:00 35.2 415 6.3 18.0% 41.4 433 1.9 4.6% 39.9 421 22 5.6% 41.0 34.8 6.3  -15.3%
18:30 40.9 433 24 5.8% 44.8 44.9 0.1 0.1% 44.2 433 -0.9 -2.1% 49.0 39.5 95  -19.4%
19:00 547 51.0 -3.7 -6.8% 53.6 51.1 -2.4 -4.5% 52.8 48.8 -4.0 -7.5% 53.0 49.0 -4.0 -7.5%
19:30 63.9 59.0 -5.0 -1.7% 55.5 56.0 0.5 0.9% 55.0 54.8 -0.3 -0.5% 56.2 52.9 -3.3 -5.9%
General Purpose Lanes
Time 2000 2001  Change % Change 2000 2001  Change % Change 2000 2001  Change % Change 2000 2001  Change % Change
14:00 58.7 60.3 1.6 2.6% 57.4 57.6 0.2 0.4% 54.6 55.8 1.2 2.2% 60.8 63.7 3.0 4.9%
14:30 56.3 56.8 0.4 0.7% 54.8 56.1 1.3 2.4% 52.8 53.0 0.2 0.3% 60.9 61.7 0.9 1.4%
15:00 50.2 57.9 7.8 15.4% 55.8 56.9 1.1 2.1% 53.1 53.3 0.2 0.4% 60.5 62.9 24 4.0%
15:30 27.4 33.5 6.1 22.1% 38.6 458 7.2 18.7% 38.2 429 47 12.4% 48.8 58.9 10.1 20.7%
16:00 15.0 20.1 5.1 34.2% 21.8 29.5 7.6 35.1% 24.6 29.3 4.6 18.7% 26.4 33.3 6.9 26.1%
16:30 14.7 18.2 35 24.2% 23.1 24.9 1.8 7.7% 21.7 242 25 11.5% 22.6 20.7 -2.0 -8.8%
17:00 13.7 18.2 44 32.3% 18.5 23.7 52 27.9% 18.5 22.4 3.9 20.8% 15.4 15.5 0.2 1.0%
17:30 12.9 17.0 4.1 31.5% 14.9 20.9 6.0 40.2% 15.5 20.9 54 34.6% 11.3 16.2 4.9 43.3%
18:00 13.1 16.9 3.8 28.8% 16.0 225 6.5 40.9% 18.2 23.0 4.9 26.9% 24.7 17.0 7.7 -311%
18:30 16.0 19.7 3.7 23.0% 21.6 23.0 14 6.5% 26.1 243 -1.8 -6.8% 39.8 23.1 -16.7  -41.9%
19:00 41.8 31.2 -10.6  -25.4% 47.0 36.1 -10.8 -23.1% 46.0 37.1 -89  -19.4% 48.0 47.2 -0.8 -1.6%
19:30 60.6 51.8 -8.8 -14.6% 56.5 51.2 -5.3 -9.3% 52.8 50.6 -2.2 -4.2% 55.9 60.9 5.0 8.9%




Table A3. AM Mainline Volumes, Westbound SR 520
[

76th Ave NE 84th Ave NE 92nd Ave NE | 98th Ave NE SB 104th Ave NE NB 104th Ave NE
HOV Lane

Time 2000 2001  Change % Change, 2000 2001  Change % Change, 2000 2001  Change % Change, 2000 2001  Change % Change 2000 2001  Change % Change 2000 2001  Change % Change,
5:00 No HOV lane 3 4 0 6.5%| 4 4 0 8.3% 11 10 -1 -10.3% 10 7 -3 -34.1% 9 13 3 36.1%
5:30 11 10 -1 -11.8% 11 10 -1 -6.0% 29 33 4 14.7%)| 25 29 5 19.0%) 24 30 6 25.7%
6:00| 25 21 -4 -16.2% 31 24 -7 -22.1% 66 65 -1 -1.8% 52 47 -5 -10.4% 45 47 2 4.2%
6:30 40 36 -4 -10.2% 42 42 0 1.1% 114 124 10 8.8% 79 79 1 0.8% 77 73 -4 -4.8%
7:00] 88 80 -8 -8.9% 92 86 -7 -7.2% 209 205 -4 -1.9% 134 132 -2 -1.7% 128 122 -6 -4.5%
7:30 113 122 9 8.2% 106 122 15 14.3%) 227 246 19 8.5% 160 197 37 23.0% 151 183 32 21.2%
8:00] 107 122 15 14.0%) 100 121 21 21.3% 294 301 7 2.3% 222 229 7 3.0% 204 217 13 6.5%
8:30 75 78 3 4.6% 70 78 8 11.6%) 182 194 11 6.1% 136 137 1 0.6% 115 128 13 11.5%)
9:00] 52 58 6 11.6%) 48 56 8 17.4% 173 173 0 -0.1% 109 122 13 12.1% 92 109 17 18.2%)
9:30 43 47 5 10.9%) 42 53 10 24.6% 159 167 9 5.5% 102 122 20 19.7%) 85 108 23 27.5%

10:00 31 40 10 31.0% 32 41 9 28.8% 142 151 9 6.0% 102 109 7 6.4% 77 86 8 10.9%)

10:30 27 32 4 15.9%) 29 37 8 26.5% 146 149 3 2.1% 105 119 15 13.9%) 74 89 15 20.3%

General Purpose Lanes

Time 2000 2001  Change % Change 2000 2001  Change % Change 2000 2001  Change % Change 2000 2001  Change % Change 2000 2001  Change % Change 2000 2001  Change % Change
5:00 311 303 -8 -2.5% 317 293 -24 -7.7% 360 303 -56 -15.7% 406 342 -63 -15.6% 300 291 -9 -3.0% 210 298 87 41.5%
5:30] 701 700 -1 -0.1% 707 666 -40 -5.7% 710 677 -33 -4.6% 737 717 -21 -2.8% 636 653 17 2.7% 566 664 98 17.2%
6:00 1143 1100 -43 -3.8% 1152 1050 -102 -8.9% 1063 1073 10 1.0% 1105 1089 -16 -1.4% 1027 1006 -21 -2.0% 976 1024 48 5.0%
6:30] 1666 1702 36 2.1% 1648 1600 -49 -3.0% 1511 1619 108 7.1% 1440 1581 141 9.8% 1441 1478 37 2.6% 1479 1482 2 0.2%
7:00 1807 1895 87 4.8% 1691 1726 36 2.1% 1550 1721 171 11.0%) 1526 1711 185 12.1%) 1427 1597 170 11.9%) 1486 1588 102 6.8%
7:30] 1887 1918 31 1.6%| 1624 1592 -32 -2.0% 1537 1658 121 7.9% 1506 1658 151 10.0% 1299 1439 139 10.7%) 1381 1433 52 3.8%
8:00 1876 1897 21 1.1% 1574 1524 -50 -3.2% 1473 1589 115 7.8% 1443 1536 94 6.5% 1243 1315 72 5.8% 1347 1323 -24 -1.8%
8:30] 1815 1831 16 0.9% 1579 1544 -35 -2.2% 1481 1571 90 6.1% 1420 1506 86 6.0% 1269 1319 49 3.9% 1340 1324 -17 -1.2%
9:00 1672 1695 23 1.4% 1528 1479 -49 -3.2% 1407 1478 71 5.0% 1369 1484 114 8.4% 1283 1347 64 5.0% 1252 1351 99 7.9%
9:30] 1657 1682 25 1.5%| 1548 1497 -51 -3.3% 1414 1516 101 7.2% 1421 1517 97 6.8% 1367 1399 32 2.3% 1284 1394 110 8.5%

10:00 1504 1593 90 6.0% 1427 1432 5 0.3% 1327 1414 87 6.6% 1340 1446 105 7.9% 1263 1327 64 5.1% 1173 1331 158 13.5%)

10:30 1515 1563 a7 3.1% 1457 1413 -44 -3.0%) 1341 1398 58 4.3%) 1379 1439 59 4.3%) 1284 1324 40 3.1% 1175 1325 149 12.7%)

Total (GP + HOV)

Time 2000 2001  Change % Change, 2000 2001  Change % Change, 2000 2001  Change % Change 2000 2001  Change % Change 2000 2001  Change % Change 2000 2001  Change % Change
5:00] 311 303 -8 -2.5% 321 296 -24 -7.6% 364 308 -56 -15.4% 417 352 -64 -15.5% 310 297 -13 -4.1% 220 310 91 41.3%
5:30 701 700 -1 -0.1% 718 676 -42 -5.8% 721 688 -34 -4.7% 766 750 -16 -2.1% 660 682 22 3.3% 590 694 104 17.6%)
6:00| 1143 1100 -43 -3.8% 1177 1071 -106 -9.0% 1094 1097 4 0.3% 1171 1154 -17 -1.4% 1080 1053 -26 -2.4% 1020 1071 50 4.9%
6:30 1666 1702 36 2.1% 1689 1636 -53 -3.1% 1553 1661 108 7.0% 1554 1705 151 9.7% 1519 1557 38 2.5% 1556 1555 -1 -0.1%
7:00] 1807 1895 87 4.8% 1778 1806 28 1.6%| 1642 1807 164 10.0% 1735 1916 181 10.5%) 1562 1729 168 10.7%) 1614 1709 96 5.9%
7:30 1887 1918 31 1.6% 1737 1714 -23 -1.3% 1644 1780 136 8.3% 1734 1904 171 9.8% 1459 1636 176 12.1%) 1532 1616 84 5.5%
8:00] 1876 1897 21 1.1%] 1681 1646 -35 -2.1% 1573 1710 137 8.7% 1737 1837 101 5.8% 1465 1543 78 5.3% 1550 1540 -11 -0.7%
8:30 1815 1831 16 0.9% 1654 1623 -32 -1.9% 1551 1649 98 6.3% 1603 1699 97 6.0% 1406 1456 50 3.6% 1456 1452 -3 -0.2%
9:00] 1672 1695 23 1.4%| 1579 1537 -43 -2.7% 1455 1534 79 5.4% 1543 1657 114 7.4% 1391 1469 78 5.6% 1344 1459 115 8.6%
9:30 1657 1682 25 1.5% 1591 1544 -47 -2.9% 1457 1569 112 7.7% 1579 1685 106 6.7% 1469 1521 52 3.5% 1369 1502 133 9.7%

10:00 1504 1593 90 6.0%| 1458 1472 14 1.0%| 1359 1455 96 7.1% 1483 1597 114 7.7% 1365 1436 71 5.2% 1250 1417 167 13.3%)

10:30 1515 1563 47 3.1% 1484 1444 -40 -2.7%) 1370 1435 65 4.8% 1525 1588 62 4.1% 1389 1443 55 3.9% 1249 1413 164 13.2%)
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