September 1, 2001

Discussion: Contour Maps

The contour maps presented in Study Group Meeting #5 on August 23 were to refine and finalize the preliminary maps briefed to the Oversight and Navigation Committees last November.  There were four main objectives laid out for the final runs:

· correct the offset path, to intersect the runway centerline at 1 statute mile

· review local geography, especially sensitive and historic places

· reduce exceptions to contraflow by half

· apply refined dispersion figures developed by ANSP

In the final runs presented at Meeting 5:

· the offset path was fixed

· nothing was done with the geography – but the consequences may not be significant, based on the actual contours presented

· contraflow exceptions were reduced, but still not distributed according to runway use measures (a problem “corrected” last November); a revised run was promised

· reduced dispersion, even with entire UPS fleet improved more than 500 times (from ±10,000 feet to 45 feet), had no apparent effect, even in the south

The Study Group's Three Alternatives

Despite these complications, the main alternatives still produced dramatically improved results, in a consistent pattern that follows from increasing use of the noise-compatible corridor northwest of the airport.  The most ambitious measures produce as much as a two-thirds reduction in population and households exposed to noise above the Federal threshold of 65 dB DNL.  Similar improvements occur in exposure of sensitive facilities.

These alternatives give a clear picture of the nonlinearity of noise exposure we’ve heard so much about.  Where there's a lot of noise, it takes a lot of change to make much of a difference.  Conversely, where there's not much noise, a little change makes a big difference.  And when you think about it, that makes some sense.  Our cases show the principle in action north of the airport.

· in Alt 1, the change in the large east contour is relatively small, while the change in the small west contour is relatively large

· in Alt 2, the further changes in both contours are relatively small

· in Alt 3, the change in the shrinking east contour, finally, is relatively large, while the further growth in the larger west contour is relatively small

Put another way, most of the growth in the northwest contour, along the corridor of largely compatible land use, occurs under any alternative.  But a comparable shrinkage of the northeast contour only occurs under Alt 3.

Most of the major differences between the alternatives occur, as discussed here, in the north.  The divergence measures modeled in the south only produce small changes in the contours.  LFA attributes this to the dominance of this south contour by contraflow operations.  Most takeoffs during contraflow are part of a very heavy early-morning 'departure bank', when both runways would be in use – and departures would have to diverge in every case, for safety reasons.  This simply doesn't leave much latitude for divergence options.

The main opportunity for improvement in the south comes instead from the common measures, like refined flight tracks, that narrow and elongate the contours to pull noise away from populated areas east and west.  Being common measures, these effects show up in all the alternatives, compared to the base case.

But in both north and south, impact statistics, based on what's on the ground inside the contours, give a more specific measure of these results.  Those deserve (and will get) a separate look from just this review of the contours themselves.

The Excursions (a.k.a. "extra runs")

Model excursions by the consultants were less helpful in shedding added light on our options.  Five were designed to ‘isolate’ north and south measures, and two were to show the ‘isolated’ effects of exceptions to contraflow.

The interaction of measures taken north and south of the airport was debated in some detail last year, after the Study Group's alternatives were designed and sent to LFA for analysis.  We assumed these measures would be largely independent, because:

· Louisville's airport has excess capacity, so there’s no apparent reason for north operations to force a change in south operations, and vice versa

· Louisville noise contours are driven by night operations that are mostly all arrivals, and then  all departures – that’s what makes contraflow possible, weather permitting.  Exceptions are made specifically to avoid impacting this bulk flow.

Nevertheless, LFA ran most of their modeling excursions in an effort to examine alternative north measures against constant south procedures, and alternative south measures against constant north procedures.  Results were predictable:

· Three "runway use only" runs apply north options, with south procedures held constant.  Compare the south contours for these three cases; they’re almost identical throughout.  Conclusion:  different north procedures have no effect on operations in the south.

· Three "divergence/dispersion" runs apply south options, with north procedures held constant.  First, compare the north contours for these three cases; they’re almost identical throughout.  Conclusion:  different south procedures have no effect on operations in the north.

· For these same three runs, now compare the south contour for each with the south contour for the corresponding main alternative run (in other words, compare “Alt 1 Divergence/Dispersion” with “Alt 1 Noise Exposure” in the south, and then likewise for Alt 2 and Alt 3).  The pairs of south contours are almost identical.  Conclusion (again):  different north procedures have no effect on operations in the south.

The north-south independence the main alternatives are based on is demonstrated over and over in these excursions.  But that's not the point.  The point is, it seems risky to show this level of work confirming an assumption that was reasonable, and even obvious, from the start.  It could cast doubt on the judgment applied in developing our recommended program in general.

Model excursions looked at the effects of minimizing exceptions to contraflow on the base case, i.e. with an east runway preference.  The 50% case modeled in the main alternatives showed a significant improvement.  And, since the 50% reduction wasn’t applied in the “runway use only” excursions, the same effects could be seen for each alternative, at least in the northeast, by comparing the excursions to the main runs.

A 100% case (i.e., with no exceptions to contraflow) was also run, to gauge the full effect of these operations, and the value of efforts to “minimize” them.  The question of the worth of the effort was raised by the inconsistent results of the measure in the main alternatives.  But that turned out to be a result of the distribution problem (noted in the second paragraph on page 1) – not the effectiveness of the measure.  In the north, the contour for this run is strikingly similar to a “nighttime only” excursion done last year, which suggests that the impact of exceptions to contraflow on the north contour is about the same as that of all daytime flights.  This certainly justifies management efforts to minimize the problem.

Other Issues Not Modeled

An important feature of these model results is that many of them give a picture the base case lacked, of what a north contour more or less balanced between the two runways looks like.  When we compared current conditions to what was forecast in the last noise study, it was obvious that the south exposure was smaller than projected.  But the north contour was so distorted that its overall size couldn’t be easily compared.  Now, it’s apparent from several of the new runs that the north contour overall is larger, as well as the south being smaller – even in the 2005 case, where new technology should be shrinking it overall.

Because of this north-south imbalance, and increasing 'hard' complaint data on cases not following standard runway use, we asked LFA for an excursion on the only decision parameter represented in the model: tailwind threshold.  But LFA has argued that such an excursion would have little effect.  Discussion disclosed that the bulk of operations affecting the contours – nighttime contraflow – were modeled according to manual flight counts maintained by the airport, rather than standard inputs derived from the ARTS sample and historical weather data.  This leaves the model unable to assess the effects of tighter adherence to runway use criteria.

We also asked for an excursion to displace the arrival threshold for runway 17R (the west runway), at least in the case where it’s used the most – Alternative 3.  This was originally recommended by LFA, and adopted by the Study Group, as a common measure for modeling, but was dropped from the main runs based on RAA staff concerns about potential costs.  Rather than the excursion, LFA presented a notional graphic depicting the likely effect of this measure on the base case.

This leaves a couple of key questions still open.  Since the base case has no offset, the graphic only considers the effect of the few extra feet of altitude a displacement would permit for overflights.  But under the three alternatives, a threshold displacement would actually permit the whole offset flight track to move further away from critical areas, like the UofL campus.  Intuitively, this should have a much larger effect than just the added altitude.

The other purpose such a displacement could serve would be to lengthen the straight-in segment of the offset approach, if necessary.  The one-mile intercept proposed has been validated in flight simulations here, but LFA has still expressed doubts about its acceptability.  Consequently, the displaced threshold measure needs to stay on the table, and may still require modeling later.

Conclusions

The Study Group’s main objectives are well supported by the modeling results for the three alternatives.  They take good advantage of compatible areas northwest of the airport.  They reduce noise exceeding Federal thresholds in incompatible areas, with increasing effectiveness over the range of the alternatives.  And they avoid any significant new exposure, at least down to 60 DNL.  LFA’s latest presentation has given the first indication of additional considerations below that.  We’ll be weighing those carefully in the days to come.

