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ABSTRACT
Various aspects of the severe heat wave that affected the midwestern and eastern United States in mid-July 1995
and led to hundreds of heat-related deaths are examined. First, the event is placed in historical context through examination of relatively long records at several affected sites. Next, the origins of both the strong high pressure cell and the
unusually large moisture content of the air mass are traced. This is followed by a brief summary that concludes with the
suggestion that longer-term processes played minor roles at best in the event. Finally, microclimatic factors in the Chicago
metropolitan area are considered for their role in exacerbating conditions in the city most severely affected by the heat
wave.

1. Introduction
In mid-July 1995, a remarkable heat wave overspread the midwestern and eastern United States for
several days. Its scope is indicated by the approximately 70 daily maximum temperature records set at
locations from the central and northern Great Plains
to the Atlantic coast during the 3-day period from 13
to 15 July. Its ferocity is illustrated by chronologies
over 5-day periods at four major cities in the region
(Table 1). These data (and other presented below)
clearly show that a distinguishing feature of the heat
wave was the presence of unusually high minimum
temperatures, in addition to excessive daytime heat
and humidity. The combination of high maximum and
minimum temperatures and humidity were unprecedented and resulted in a devastating situation for
Chicago, Illinois, as the heat wave enveloped the city.
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Ultimately, these conditions were responsible for
465 deaths in Chicago [Department of Commerce
(DOC) 1996], making the heat wave the worst
w e a t h e r - r e l a t e d disaster in the c i t y ' s history.
Similarly, Milwaukee, Wisconsin, suffered 85 heatrelated deaths during the same period.
Major weather events, like the July 1995 heat
wave, are often the result of a number of meteorological and climatological factors, which operate on
different time and space scales. Obviously, it would
be difficult so soon in the wake of the heat wave to
identify and examine all of the elements that contributed to the event. Nevertheless, sufficient evidence
is already available for this event to address several
key questions, among them the roles of longer-term
phenomena-like trends or the El Nino-Southern Oscillation (ENSO) system, and the impact of anthropogenic factors like urbanization. These issues
will be discussed later in sections 4 and 5, respectively. First the heat wave will be placed into a historical context in section 2 at Chicago, Illinois;
Milwaukee, Wisconsin; Philadelphia, Pennsylvania;
and St. Louis, Missouri. The sequence of synopticand regional-scale meteorological events that were
the dominant factors in the heat wave will be described in section 3. We will not discuss the impacts
of the heat wave or the physiological, sociological,
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tions over its long history, including
Midway Airport from 1942 to 1979
and O'Hare Airport from 1980 to the
present. Because high temperature extremes can occur anytime from midMay through mid-September, each year
of a location's record contains about 120
16
17
temperatures that must be scanned for
such extremes. Thus, a 40-year record
93
represents about 4800 opportunities, a
70-year record about 8400, etc. These
76
counts should help put the ranks in
93
Table 2 (and later in Table 3) into perspective. It is clear from the table that
74
the observed temperatures for the 1995
event at Chicago and Milwaukee were
at least highly rare, and in several re68
spects in both of these cities, totally unprecedented for the available periods of
94
91
record. To underline this, it should be
noted that the average 2-day temperature
74
73
of 92°F observed at O'Hare Airport for
96
13-14 July was the highest reading in
123 years for the official record (made
74
up of different stations for different periods including O'Hare from 1980 to
the present). The peak 2-day period at
Philadelphia was highly unusual for its 48-year
record, but not as outstanding as that for Chicago, especially in light of the longer records for Chicago.
St. Louis experienced highly unusual minimum temperatures, but the mid-July ranks for 2-day mean
maximum and average temperatures for its 48-year
record do not rank among the top 20. The principal
reason for these differences will be apparent from the
discussion in the following sections. The relative severity of the heat wave between cities is also reflected
in the daily maximum temperature records set at the
four locations in mid-July (Table l). 1

TABLE 1. Daily maximum and minimum temperatures (°F) for selected 5-day
periods for the mid-July 1995 heat wave. Daily maximum records are in italics,
and all times, that is, all dates, maximum records are in boldface.
Date (July)
Station

12

13

14

15

Chicago Midway
Airport

97

106

102

98

75

81

84

77

max

97

104

100

98

mm

73

81

83

75

91

103

103

92

65

78

84

69

Chicago O'Hare
Airport

Milwaukee

103

94

max
Philadelphia

74

76

81

100

101

99

98

78

83

81

82

St. Louis

or institutional factors that pertain to these impacts.
The interested reader is referred to the Natural Disaster Survey Report, July 1995 Heat Wave (DOC
1996) for a treatment of these topics.

2. Historical context
To examine just how unusual the mid-July heat
wave was at the four surveyed cities, the most readily
available historical daily dataset, maximum and minimum temperatures and their averages, was utilized.
For the class of extreme events considered in this section, minimum temperatures generally bound nighttime dewpoint temperatures and are highly correlated
with them. Thus, the simultaneous consideration of
both maximum and minimum temperature will distinguish events in much the same manner as maximum temperature and humidity, for example.
The ranks of mid-July 1995 2-day mean maximum,
minimum, and daily average temperatures, among all
respective May to September means, for six records
for the four cities were determined (Table 2). The
official Chicago record represents a number of loca2030

What ultimately distinguishes the 2-day period in
mid-July at C h i c a g o and M i l w a u k e e f r o m all
others is the combination of both unusually high
maximum and minimum temperatures. The principal
factor for the elevated high nighttime temperatures
was the relatively high moisture content (i.e., humidity) of the air. Observed dewpoints, a direct measure

1

We readily admit that inhomogeneities in the time series records
must impact the ranks in Tables 2 and 3. We are confident they
would not impact what we have concluded from the ranks.
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of moisture content, were extraordinarily high
In light of the extraordinary nature of the event in
on three straight nights at Chicago's Midway Airport. Chicago and Milwaukee, an obvious question is
The accompanying relative humidities (well above whether it is symptomatic of a long-term trend toward
90% in the late evenings) added substantially to the increased probabilities of such occurrences. This will
already considerable human stress implied by the high be addressed in section 4 below.
average observed temperatures. Data at
several other locations in the Chicago
metropolitan area and on a larger reTABLE 2. Rank (if in top 20) of mean temperature for 2-day periods in midgional scale confirm that these extraorJuly 1995 among all 2-day periods from May to September for the period of
dinary nighttime dewpoints were largely record. Ties are indicated by parentheses.
a consequence of a very moist regional
air mass but may also be partially attribDate (July)
utable to additional local effects at
Chicago and perhaps some other mid13-14
12-13
14-15
Station (Period of record)
western locations. These questions will
be examined further in section 5.
Maximum temperature
Also of some interest is the extended
period around the two key days that have
Chicago O'Hare Airport (38 years)
(4)
(7)
been emphasized so far. For this reason
Chicago Midway Airport (48 years)
5
we determined ranks for 3- to 5-day
mean daily average temperatures from
Chicago official (123 years)
(11)
(3)
the six historical records (Table 3). Data
for St. Louis are not tabulated because
Milwaukee (48 years)
(17)
(11)
the ranks all exceed 20. Note that at
Philadelphia (48 years)
—
(4)
Chicago the mid-July event still ranks
first or second in all respects over the
St. Louis (48 years)
—
most recent 50 years, but not when
viewed from the perspective of the
Minimum temperature
long-term record. Ferocious heat waves
lasting 5 and 6 days that outmatched
(12)
Chicago O'Hare Airport
(3)
this year's occurred in the summers of
13
Chicago Midway Airport
(2)
1911 and 1916, respectively. In contrast,
conditions at Milwaukee this year over
(17)
Chicago official
3- to 5-day periods in mid-July have
been matched in the modern record,
Milwaukee
most recently in early August 1988. 2
Philadelphia
(5)
Surprisingly, the 1930s produced only
two periods with lower ranks than any
St. Louis
(20)
(6)
(3)
of those c o m p u t e d for the o f f i c i a l
Chicago record in Table 3. Specifically,
Average temperature
2 1 - 2 3 and 2 2 - 2 4 July 1934, were
Chicago O'Hare Airport
(4)
ranked in the teens, lower than the
greater than 20 rank for 14-16 July
Chicago Midway Airport
1995.
Chicago official
2

Summer 1988 also produced the 2-day ( 2 0 21 June) period whose mean daily maximum temperature outranked that for 13-14 July 1995
(Table 2) and the 4-day period ( 1 - 4 August)
whose mean daily average temperature tied that
for 13-16 July 1995 (Table 3) at O'Hare Airport.
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(13)

(11)

Milwaukee
Philadelphia

(3)

St. Louis
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the country. This ridge originated as an
amplification of the climatologically
mean ridge that exists in the western
United States in July. The amplification
appears to have been a teleconnective
(probably barotropic) adjustment of
Station (period of record)
Date (July)
the westerly winds to a major baroclinic
amplification of the subtropical ridge in
3-day mean
the western Pacific Ocean several days
12-14
14-16
13-15
before.
This sequence of events can be fol2
Chicago O'Hare Airport (38 years)
1
5
lowed clearly in the series of 5-day mean
charts
in Figs. 2 and 3, which filter out
2
1
4
Chicago Midway Airport (48 years)
day-to-day fluctuations. The event that
4
Chicago official (123 years)
5
—
is the hypothesized mechanism for the
amplification of the western Pacific
4
2
Milwaukee (48 years)
(20)
ridge will be described first. Departures
from normal of outgoing longwave ra(12)
Philadelphia (48 years)
NC
(5)
diation (OLR), which are good proxies
(with negative correlation) of anomalous
4-day mean
convective
rainfall in the Tropics and
14-17
13-16
12-15
subtropics, are shown in Fig. 2 for 2 5 29 June and 30 June-4 July 1995. A sigChicago O'Hare Airport
1
NC
(2)
nificant flareup of this convection off the
1
2
Chicago Midway Airport
NC
coast of east Asia extending out into the
Pacific is indicated by a substantial inChicago official
5
NC
(6)
crease in negative OLR anomalies between the last week of June and the first
Milwaukee
NC
(3)
(3)
week of July. This flareup was also acPhiladelphia
NC
(14)
(16)
companied by an increase in convection
in the Tropics over much of the central
5-day mean
Indian Ocean and western Indonesia.
12-16
13-17
This tropical activity is less likely to have
had a role in subsequent extratropical de1
NC
Chicago O'Hare Airport
velopments than the convection between
20° and 50°N, because the flow in the
1
NC
Chicago Midway Airport
Tropics (not shown) was unlike that ex4
NC
Chicago official
pected when the Tropics f o r c e the
extratropics.
4
NC
Milwaukee
The upper-air flow and departures
from
normal of heights of the 500-hPa
Philadelphia
NC
(18)
pressure surface for periods corresponding to those in Fig. 2 are shown in
Figs. 3a and 3b, respectively. An increase in strength of the western Pacific ridge (indi3 . Development of the meteorological
cated by the increase in the positive height anomaly)
event
between the two periods accompanied the convective
The principal cause and origin of the heat wave was burst off the east coast of Asia. This amplification
a slow-moving hot and humid air mass (Fig. 1) that continued for a few more days (Fig. 3c) and led imwas driven and formed by a very strong upper-level mediately to sequential growth of downstream troughs
ridge of high pressure that slowly progressed across and ridges across the entire North Pacific Basin that
TABLE 3. Rank (if in top 20) of mean daily average temperatures for 3- to 5day periods in mid-July 1995 among all corresponding periods from May to
September for the period of record. Ties are indicated by parentheses; "NC" means
not calculated.
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FIG. 1. Daily progression of the mid-July 1995 heat wave in terms of maximum apparent temperatures of at least 105°F (dangerous
level) and minimum temperatures of at least 78°F.

culminated, after several days,
in an enormous amplification of
the western U.S. ridge (Figs. 3ce). This ridge then progressed
slowly eastward across the
middle of the country (with the
most anomalously high 500-hPa
heights across the northern half
of the United States) (Figs. 3 e h). The m a x i m u m upper-air
height anomaly (and its attendant implications for heating of
the atmosphere from sinking air
and solar radiation) occurred as
the anomaly center passed over
Lake Michigan (Fig. 3g) and,
subsequently, lost strength as it
moved into the mid-Atlantic
region (Fig. 3h).
The trajectory of this anomaly
(passing to the north of St. Louis)
and its relative strength (stron-

FIG. 2. Five-day mean anomalies of outgoing longwave radiation (OLR; W/m 2 ) for
two consecutive periods ending about a week and a half before the heat wave, illustrating
the possible mechanism for the strengthening of the western Pacific subtropical upperlevel high.
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FIG. 3. Sequence of 5-day mean 500-hPa heights (contour interval is 90 m) and departures
from normals (see color scale) leading up to and including the heat wave.

week in advance. 3 Of course, as
shown below, both regional and
local factors also played roles in
the conditions ultimately experienced in Chicago, Milwaukee,
and possibly other locations.
These factors only further complicated the prediction problem.
To understand the high water
vapor content (dewpoints in the
range of 75°-80 or greater °F) of
the portion of the air mass that
moved from Iowa, Missouri,
and southern Minnesota through
the lower Great Lakes into
Pennsylvania requires consideration of the surface air trajectories for several days preceding
the arrival of the air mass, and
the conditions of the surface
over which it traveled. The sequence of surface weather charts
in Fig. 4 depicts a weak but
steady surface flow from, first,
the south and, later, the southwest into the central Mississippi/
lower Missouri valley regions
from as early as the evening of
11 July right up to the climax of
the heat wave. The soil less than
a week before the peak of the
heat wave (Fig. 5) was quite wet
f
t 0 r

m U C h

0 t

Kansas

> Missouri,

Iowa, and Illinois, over which
the air traveled. Moreover, the
air originating or moving into and through this fourstate area already carried dewpoints in the high 60s
and lower 70s (Figs. 4a and 4b).
Thus, it is not surprising that, with the intense solar insolation and its potential for evaporation of water vapor accompanying the approaching
mammoth upper-air ridge (Figs. 3f and 3g), a large
tongue of air with dewpoints in excess of 75 °F had
formed by the evening of 12 July (Fig. 4b). This area
corresponds closely to the region of preexisting wet
ground and contained a smaller area with dewpoints

gest near Chicago and Milwaukee and a little weaker
over Philadelphia) provides much of the explanation
for the contrast in how unique the heat wave event
was at the four cities. The slow movement of the
structure provided ample opportunity for the dayby-day heating, accumulation of moisture, and transport into the upper Midwest (and later into the East)
of the air necessary to produce the extreme conditions
observed.
The occurrence of the unusually strong large-scale
structure that produced the mid-July heat wave appears to have been the result of a complicated
chain of events, whose initiation (the flareup in the
western Pacific/east Asia region) can be characterized

3SHORT_TO

as random. In this context, something resembling the

cities had state-of-the-art accuracy; that is, extreme conditions

Structure could not have been predicted more than a

were predicted but moderately understated (DOC 1996).

2030

m e d ium-range

forecasts for the heat wave at the four
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in excess of 80°F over eastern
Iowa and southern Minnesota.
This moisture-laden air spread
mainly east, with its center passing over Chicago, Milwaukee,
and finally Philadelphia over the
next few days (Figs. 4c-e) before moving offshore. The core
of the moistest air was well to
the north of St. Louis, providing
additional explanation for the
somewhat less relative severity
of conditions in that city.

4 . Role of long-term
factors
In this section, two factors are
examined that are commonly associated with substantial departures from normal of surface
conditions on monthly to seasonal
timescales, namely ENSO and
long-term trends. This is important because monthly average
temperature records were set at
both Chicago and Philadelphia,
and because some degree of predictability is implied when either
factor is a significant influence.
Moreover, if either played a
FIG. 3. Continued.
role, additional inferences can be
made about future vulnerability to
events like the mid-July 1995 heat wave.
First, there is little support for ENSO as a contributing mechanism for the heat wave. Tropical equatorial Pacific Ocean sea surface temperature anomalies
were quite small both prior to and during the month
of July (DOC 1995); that is, this was not an active
El Nino or La Nina July. Additionally, no published
studies have successfully linked July temperatures in
the upper-Midwest or mid-Atlantic regions to ENSO.
A recent study that examined the ENSO signal when
the system is active confirmed that there is little or no
response (R. Livezey et al. 1996, manuscript submitted to J. Climate).
The question of whether the monthly mean temperature records for July are symptomatic of longerterm trends needs to be addressed separately for
Chicago and Philadelphia. The historical temperature
Bulletin of the American Meteorological Society

ranks for July 1995 of the multistate regions encompassing the eastern seaboard are quite high, while
those for the two regions covering the Ohio and upper Mississippi River valleys are not even in the upper quintile (Fig. 6). Further, this same regional
contrast is generally reflected over the previous 10
summers; that is, the Atlantic coast has been quite
warm on average, while the Midwest has been cool
or near normal (Fig. 7). The former probably reflects
an enhanced Bermuda high, which played no apparent role in the early to mid-July weather sequence described in the previous section.
Thus, the mid-July synoptic event, though not necessarily related to some longer-term process, reinforced the 10-year tendency at Philadelphia but not at
Chicago. Another argument against trend as an important factor for Chicago is the fact that the nearest
2025
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5. Role o f microclimatic
factors in Chicago
Conditions in the Chicago
area differed from one location
to another during the mid-July
heat wave. This was already evident in the more severe conditions at Midway Airport than at
O ' H a r e (Table 1). This and
other even more pronounced local differences will now be examined closely for the role
played by microclimatic or micrometeorological processes.
For this purpose, daily
maximum and minimum temperature data at 11 locations in
the Chicago metropolitan area
were available. Of these, nine
were considered useable, either
because of observation times
or credibility. In addition, detailed hourly observations at
Chicago's O'Hare and Midway
Airports were also available.
The relative locations of these
11 sites, along with other features m e n t i o n e d below, are
mapped in Fig. 8. These data
make the consideration of a
number of effects possible. Most
of these considerations must remain speculative until additional
data is available for analysis.
FIG. 4. Early evening surface winds and dewpoints for 5 consecutive days in mid-July
1995 across the eastern United States.

rivals for the 2-day July 1995 event (in terms of average
temperature) occurred in the summers of 1916 and 1911.
In contrast, Philadelphia experienced a heat wave as recently as July 1993 that in many respects substantially
exceeded the severity of 1995's occurrence. The most
reasonable conclusion is that 1995's heat wave in Chicago was the result of a rare juxtaposition of an exceptionally strong upper-air ridge and unusually wet
soil in the nearby upstream airmass source region,
Corollaries to this are that increased vulnerability to
such a meteorological event could not have been anticipated in late June, nor should it necessarily be expected in the future, based on current information.
2030

Nevertheless, to Stimulate disCUSSion, w e p r e s e n t a n u m b e r of

possibilities that seem consistent
with the data and sound physics. We defer to the
reader and further studies to determine their relative
importance.
Daytime maximum temperatures on 13 and 14 July
are listed in Table 4 for all 11 locations. Three of the
four locations with the largest 2-day mean maximum
temperatures, the two airports and the Chicago
Botanic Gardens, have two things in common. First,
they are the three observation sites closest to downtown Chicago (Midway is the closest, followed by
O'Hare and the Botanic Gardens) and, second, they
are three of the four points listed that are closest to
Lake Michigan (with the Botanic Gardens less than
Vol. 77, No. 9, September 1 996
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FIG. 5. Soil moisture conditions less than 1 week before the onset of the heat wave.

2 miles from lakeside, Midway 11.5 miles inland, and
O'Hare another several miles away). Waukegan, of
course, is also not far from Lake Michigan.
The contrast between locations closest to and sites more
distant from Chicago's Loop is
again apparent from minimum
temperatures for the 2 calendar
days at three points where they
were reported as such and the
two airports where hourly data
were available (Table 5). Tables
4 and 5 together contain sufficient circumstantial evidence to
conclude that the urban heat island was at least partially responsible for the severe conditions in Chicago's southside
(near Midway Airport), but
Other f a c t o r s , like a d v e c t i v e

effects and locally strong evapotranspiration, cannot
be completely discounted as additional micrometeorological influences.

FIG. 6. Historical rank of July 1995 average temperatures by region and nation.
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Gardens, and Waukegan were
noticeably warmer than the
other sites on the evenings of
12 and 13 July but not on the
evening of 14 July. The minima
at Waukegan and the Botanic
Gardens were practically identical to each other over the three
evenings and were most closely
tracked by those at O ' H a r e
Airport.
During the critical period,
peak winds were mostly from
the south and southwest (see
FIG. 7. Average summertime (June, July, and August) departures from normal section 3), so one explanation
temperature (°F times 10) for the 10 years preceding the summer of 1995.
for the high m i n i m a at the
Botanic Gardens and Waukegan
Additional clues as to whether the factors just men- is that they were downwind (at least more so than
tioned affected nighttime temperatures are contained other sites) of the city core. The hourly data reveal
in minimum temperatures from the 24 h prior to early that this was especially true on the evening of 12 July,
morning observation times (ranging from 0600 to less consistently so on the evening of 13 July, and
0800 local time) (Table 6). Here Midway again stood least so on the evening of 14 July, as the winds shifted
out on all three evenings, while O'Hare, the Botanic from dominantly southerly to dominantly southwesterly. The overall decrease in the difference in minima
between the two lakeside stations and the other four

TABLE 4. Maximum temperature (°F) for locations in the
Chicago metropolitan area on 13 and 14 July 1995.

FIG. 8. Observing sites and other features noted in the text in
the Chicago metropolitan area.
2030

Observing site

July 13

July 14

Midway Airport

106

102

Botanic Gardens

105

102

O'Hare Airport

104

100

Joliet

103

101

Aurora

102

100

Lake Villa

102

100

Waukegan

102

100

McHenryville

101

100

Park Forest

102

99

Elgin

101

98

100
————————

97

Romeoville
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locations (excluding the airports) from the evening of
12 July through the evening of 14 July is consistent
with this wind shift.
From both maximum and minimum temperatures at the Botanic Gardens and Waukegan it is obvious the usual moderating effect of Lake Michigan,
which sometimes extends a considerable distance
away from the lakeshore, was not present for these two
locations, which are 1.4 and 4 miles, respectively,
from Lake Michigan. Prevailing wind directions probably precluded this. Hourly wind observations at both
O'Hare and Midway Airports failed to reflect the presence of a lake breeze throughout the critical period.
We cannot be certain that a lake breeze was absent at
locations closer to the lake, but the available evidence
revealed no noticeable amelioration of conditions as
close as the Botanic Gardens to the shore.
Maximum dewpoints are also listed for the two
airports in Table 6, while the minimum temperatures
at the other six sites serve as approximate maximum
dewpoints at those locations. Dewpoints at Midway
Airport were substantially higher than those recorded
at O'Hare. Midway is probably not close enough to
Lake Michigan to invoke the lake as an additional
moisture source, especially in view of prevailing
wind directions, so an additional source of water vapor needs to be identified. One appealing candidate
is heavy evapotranspiration over the nearby Palos
Forest Preserves with its extensive woods and many
sloughs located south and west of Midway, and upwind of Midway during much of the heat wave.
Clearly these data are insufficient to resolve the
extent to which certain microclimatic and micrometeorological factors contributed to the highly severe
conditions in south Chicago. However, they provide

TABLE 5. Minimum temperatures (°F) for locations in the
Chicago metropolitan area on 13 and 14 July 1995.

sufficient support for some role of local effects, particularly for an urban heat island effect. Without the
extent of urbanization in Chicago, the mid-July heat
wave may still have been quite outstanding, but not
unprecedented.

6 . Conclusions
The mid-July heat wave that brought unprecedented conditions to Chicago and Milwaukee, unusually dangerous conditions to Philadelphia, and harsh
(but not uncommon) conditions to St. Louis was
mainly a result of the unrelated juxtaposition of two
important factors, namely, a very strong, slow-moving
upper-air ridge, and a conveniently located source of
moisture, the wet soils over the plains. Chicago and
Milwaukee were ideally located to feel the full effects
of this combination of factors. In at least Chicago,
near-record conditions were probably exacerbated to
record conditions by local microclimatic factors, including urbanization. The genesis and form of the
event suggest that it was a weather event whose occurrence or probability of occurrence is not easily associated with longer-term processes, like ENSO or
trends. Thus, such an event or the probability (other
than climatological) of such an event is not forecastable beyond the theoretical limit of dynamic pre-

TABLE 6. Minimum temperatures (°F) and maximum
dewpoints (°F; in parentheses) for locations in the Chicago
metropolitan area for the 24 h preceding morning observations
(0600-0800) on 13-15 July 1995.
Observing site

July 13

July 14

July 15

Midway Airport

81(81)

84 (83)

83 (83)

O'Hare Airport

81 (77)

83 (79)

79 (78)

Waukegan

78

83

78

Observing site

July 13

July 14

Midway Airport

81

84

Botanic Gardens

78

82

78

O'Hare Airport

81

83

Joliet

73

78

79

Lake Villa

77

81

Elgin

71

80

78

Romeoville

77

78

Park Forest

73

80

76

Aurora

76

76

McHenryville

75

79

74
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d i c t a b i l i t y of 2 w e e k s a n d p r a c t i c a l l y n o t c u r r e n t l y b e yond about 1 week.
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