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FLOODS ALONG DES PLAINES AND FOX RIVERS: SEPTEMBER-OCTOBER 1986

Thomas L. Dietrichl
National Weather Service Forecast Office
Chicago, Illinois

ABSTRACT. September and October of 1986 saw
same of the most severe flooding on record in
the Central United States. The time of year
(fall), the severity, and the widespread mature
of the flooding made this a very significant and
wmusual hydrologic event.

Record floods occurred in Michigan,
Illinois, Missouri, and Kansas, Additional
significant flooding occurred in Iowa,
Wisconsin, Nebraska, South Dakota, North Dakota,
Mimescta, and Indiana. Eleven of fourteen
states in the National Weather Service's Central
Region were affected by this flood event.

1. INTRODUCTION

Four to 10 inches of rain fell across the Southeast Wisconsin-Northeast
Illinois watershed of the Des Plaines and Fox Rivers from early August to
September 10. Then, in the 18-day period fram September 10 through
September 27, an additional nine to 16 inches occurred across the same area.
Counties primarily affected by the rains were Walworth, Racine, and Kenosha in
Wisconsin and Boone, McHenry and Lake in Illinois. Additionally, one to three
inches of rain fell across central and socuth Cook County fram the 28th through
the 30th of Septeamber.

Significant flooding on the Des Plaines and Fox Rivers began on
September 26 in northemm Lake County ard ended on October 6 in Cook County.
Flood crests exceeded previocus records along the Des Plaines, while the Fox
River crested just below the flood of record from Wilmot, Wisconsin down to
Algonquin, Illinois.

The Des Plaines River flooded Gurnee, Libertyville Estates and the dense-
1y urbanized flood plains in Cook County. The flooding damaged approximately
2,200 houses and 150 business establishments in Lake and Cock Counties, with
damage estimated at $42,000,000. At the height of the flooding, 3,300 people
were displaced from their homes. Autamobile traffic was snmarled in Cook
Comty because so many east-west roads were closed where they crossed the Des
Plaines River which traverses the suburban area from north to south.

1 current affiliation: National Weather Service Headquarters, Office of
Hydrology, Silver Spring, Maryland.



2. DESCRIPTION OF RIVERS
a. Fox River

The Fox River (Fig. 1), a major tributary of the Illinois River,
rises in Waukesha County, Wisconsin, about 15 miles nortlwest of Milwaukee.
The river flows soutlward for about 70 miles to where it enters the State of
I1linois. The river contimies southerly for an additional 70 miles, then
flows scutlwesterly for approximately 45 miles to its junction with the
Illinois River at Ottawa. The total watershed area is approximately 2,580
square miles of which 940 square miles are located in Wisconsin and 1,640
square miles in Illinois. The Fox River basin has an hourglass outline vary-
ing in width fram 23 miles at the Illinois-Wisconsin line to a minimm of 10
miles near Geneva and widening again to a maximum of 28 miles in the lower
basin.

The extreme upper portion of the basin above Algonquin has a flat low—
lying terrain abounding in lakes, swamps, marshes and sloughs. The surface
area is in excess of 40 square miles in Illinois alone. Included in this area
is the Fox Chain of Lakes which has a cambined surface area of 13 square miles
at McHenry Dam crest elevation 736.70 feet. At same distance from the river,
the topography gradually changes to a gently undulating prairie and hill
country with a maximm elevation in excess of 1,100 feet near the Western
bourdary of the watershed.

Through the central portion of the watershed fram Algonquin to Geneva,
the basin marrows considerably with the topography changing moticeably to a
rolling, hilly character. The river is more deeply incised and the bluff
lines alternately encroach on the flood plain area.

In the lower portion of the watershed, the basin widens cut and the
topography varies fram flat to rolling in the uplands to the extremely hilly
and at times rugged terrain along the river chammel., In many reaches the
bluffs encroach on both sides of the river channel leaving little or no flood
plain area. A profile of the Fox River is shown in Fig. 2.

b. Des Plaines River

The Des Plaines River (Fig. 1) watershed covers an area of 670
square miles in Lake, Cook, DuPage and Will Counties of Illinois as well as
Kenosha and Racine Counties of Wisconsin. The watershed is aligned along a
north-south axis with a length of 72 miles and an average width of 10 miles.
The watershed is bounded on the north by Union Grove and Sturtevant, Wisconsin
and on the south by Lockport, Illinois.

The majority of the watershed in Cook and DuPage Counties consists of
highly developed residential and cammercial properties, What little land that
is left for farming is diminishing constantly because of the establishment of
new shopping centers, subdivisions and light industry.



. 89030 __gse0n! B30’
.- Fo_recasf'Poin'rs
439
= Woulash og
Eogld:@
—1
Wilioms Boy, -
_ S,
’ . 7
B3 ) y \/\(ﬁ' Antlo =
& urnee
‘HcHonry é&' . .qulo'm
-
®Marengo
ALGOND ol
| N »
t 7‘& [ AINES
Aclington’ o .
"\ Elgin Helghts Evonston |
g @ Sycomere {Pumping Stotion -1.%1
y Whaaton @Cleero
' c:nsu‘
Vv ® s
¢ '.mmnnm " g0
. T Y
Pow 5 ! ﬂllum.‘{
] o Mt Workg *
Qd' ., ] )
. v R E
: [Nawork @ T i 19
41 " P g"g__L'
o B T Jolint | > Huights
é . ' @ Crete
DAY ANAGE BASINS
. or
| Ottawe Maorasifes wER FOX RIVER
e e Q% R D :
’ ‘ DESPLAINES® RIVER
. SCALE OF MILES .
) L] ‘_= »
w0 — T ﬁl‘m' lFlSo'
Fig. 1. Drai!ﬁge basins of Fox River and Des

Plaines River.



780

770

760

750

720
710

700

Elevation, Feat MSL

690 -

680

- 670

- 660

650

740

730

PROFILE OF FOX RIVER

; T T —
653 72 82 ' a5
o . Distance.above mouth (Miles)

* Algonquin gage

Fig. 2. Profile of Fox River from River Mile 63 to River Mile 103.

o

/-

103



In Cook County practically the entire Des Plaines River chanmnel is
located cn sections of lard owned by the Cook County Forest Preserve District.
For the most part the channel courses through a dense overgrowth of brush and
secord growth timber as it traverses the forest preserve lands, However, the
flood plain itself extends beyond the forest preserve boundaries., As a
result, many homes and businesses are located an the flood plains of the Des
Plaines in Cook County. Between the Lake-Coock County line and Libertyville
the river chamnel passes through a few small cgmunities and light timber
lands. Libertyville is centrally located in reference to Lake County and the
Des Plaines River watershed. The village is presently considered to be the
northern extent of the heavier developed areas of the watershed and Metro-
politan Chicago. North of Libertyville and up into Wisconsin the river chan-
nel passes through mersh and lowland areas which are very lightly developed.
Fig. 3 shows the profile of the Des Plaines River. :

3. METEOROLOGY

The flooding along the Des Plaines and Fox Rivers was also part of more
extensive flooding in the Central United States. Synoptically, a long fetch .
of soutlwesterly flow at 500 nb persisted throughout much of a three week
period fram mid-September to the first part of October. This low level mois-
ture was constantly being advected into the southern Wisconsin-northern
T1linois region fram the Gulf of Mexico.

Rainfall resulted mainly from showers and thunderstorms which were almost
a daily occurrence for the last 10 days of September and the first four days
of Octdber., Thunderstomms which moved through the basin often times dumped
3 1/2 to 4 inch amounts at marny reporting stations. The runoff to the Des
Plaines and Fox Rivers increased each day with every passing thunderstomm. As
a result the Des Plaines at Gurnee crested on September 27 at 11.9 feet (flood
stage = 7 feet). The rain after that date, which continued for another week,
served to keep the Des Plaines at Gurnee above flood stage for an extended
period of time.

The interesting aspect of this flood event relates to the persistent
southwesterly flow and the resulting precipitation pattern. Fairly localized
thurderstomms over an exterded period of time resulted in record-setting
flooding. Bar graphs of daily precipitation for 11 stations in Northeastern
Illinois are shown in Figs. 4 through 16. (Mational Weather Service coopera-
tive stations reported 24-hour rainfall from 7:00 a.m. to 7:00 a.m.) The bar
graphs show geograph:Lc variability of ralnfall amounts quite well. -

of partlcular J_nterest are the bar graphs for Lake Villa and” I-‘k:Henxy L&D,
Although the Des Plaines River at Gurnee was two feet above flood stage on the
morning of Septarber 26th, it was a thunderstorm on the afternoon of
Septarber 26th that caused the fimal rise to a record crest at Gurnee. (The
Village of Gurnee is only 8 miles east-southeast of Lake Villa.) This thun-
derstorm was fairly localized in that it resulted in 2.84 inches at McHenry
L&D (for location see Fig. 1), while at Lake Villa, less than 12 miles to the
northeast, a cooperative dbserver received no rain., The heaviest rainfall on
the 26th, which essentially caused the record crest was centered ¢n a line

5
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fram McHenry L&D through Grayslake and Gurnee. Libertyville received 3,70 />
inches and was on the south edge of the heaviest rainfall fram the same -
thuderstorms. These thunderstorms remined stationary over this area for the

better part of three hours fram noon to about 3:00 p.m. on the afternoon of

Septarber 26th. Other areas were also hard hit by isolated thunderstorms on

the 26th, including 2ntioch which received 1.88 inches,

4., STAGE DATA

buring this period, flooding occurred along both the Des Plaines and Fox
Rivers, especially in the Chain of lakes area of the Fox. The Fox River basin
represents a different forecast problem with all the lakes, marshes, swamps,
ard sloughs above McHenry. Although the same thunderstomms which affected the
Des Plaines River also affected the Fox River, the Fox crested later and did
not show the marked rise in stages. This is because the Fox River gradient
above Algonquin is much flatter than the gradient of the Des Plaines River.
At the same time, with all the lakes, marshes, etec., there is a large amount
of storage area for the water to accumulate and spread cut. The Chain of
Iakes area acts as a large flood control reservoir dampening the peak stages
downstream. ' -

The Des Plaines River at Gurnee crested on September 27th at 11,9 feet,
almost 1 1/2 feet above the old flood of record (10.6 feet, April 1960) while
at Des Plaines the river crested at 10.9 feet on Octcber 1lst which was about
two feet above the old flood of record (9.0 feet, July 1938), At Riverside
the Des Plaines crested at 8.8 feet, almost 1/2 foot above the old discharge- :
related flood of record {8.28 feet, March 1948) (this is excluding the ice jam D
of Januvary 1969 where the stage reached 9.82 feet). At the same time, the Fox
River basin also experienced severe flooding, especially in the Chain of Lakes
area but did rot establish any new records.

Stage data for USGS gaging stations are plotted in Figs. 17 through 22.
Stages plotted are for 7:00 a.m. on the day of cbservation. On the moming of
Septamber 25th the Des Plaines at Gurnee was almost two feet above flood stage
(stage = 8.8% feet). By the morning of September 26th, the river at Gurnee
rose another 0.82 feet to 9.71 feet from a localized thurderstorm in the
Gurnee-Waukegen area on Thursday, September 25th. On Friday afternoon, as
discussed in the preceding section, the final heavy rain episode occurred.
Saturday morning, the 27th, the river at Gurnee had risen to 11.80 feet and
fran 4:00 p.m. through 9:00 p.m. the Des Plaines at Gurnee experienced a crest
of 11.95 feet.

After the Des Plaines at Gurnee crested on the 27th the crest began to
mowve on downstream towards Des Plaines. Although the heaviegt rainfall was
over northern lLake County, additional rainfall in southern Lake and northerm
Cock County continued to campound local flooding problems and add to the crest
at Des Plaines. The actual crest at the USGS Des Plaines gage occurred an
October 1st at 10.9 feet. Readings by the City of Des Plaines along the main-
stem Des Plaines also confirmed this crest date,

14
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The crest continued to move downstream toward Riverside. Rain which fell
fran a line of thundershowers on Friday, October 3rd, added another
approximately 1/2 foot to the crest at Riverside.

Extensive flooding also occurred along the Fox River. BRecause the topog-
raphy the headwaters of the Fox included an extensive area of lakes, marshes,
and swamps, the Fox did not experience the dramatic rise which occurred on the
Des Plaines. However, many homes which were built along the Chain of Lakes
arnd in wetlands, were flooded.

The Fox River at Wilmot, Wisconsin rose slowly, but continuously, in
response to the rainfall during September. On the 24th the river rose above
flood stage (flood stage = 6.5 feet), but did not crest (crest = 7,95 feet)
until the 2nd of October. This was six days after the heaviest of the rain-
fall occurred and five days after the Des Plaines crested at Gurnee,
Likewise, with the Chain of Lakes area acting as a large reservoir, a very
slow, flat crest (4.01 ft.) occurred at Algonquin (see Figs. 18 ad 19) on
October 3rd. Because of the attenuating affect by the Chain of Lakes the
total rise at Algonquin was only 2.76 feet (from low stage on
September 10th),

5. RECORDS

New stage records were set at Gurnee and Des Plaines, If you take into
consideration that the Riverside record stage was fram an ice jam situation,
then a new stage record was set fram discharge. While stages were also ex-
ceedingly high along the Fox River, no new record stages were set. Table 1
shows the record stages of the Des Plaines and Fox Rivers.

Table 1
Des Plaines River Record Stages
old New
Gurnee 10,64 feet (4/3/60) 11.95 feet (9/27/86)
Des Plaines 8.56 feet (4/2/60) 10.90 feet (10/1/86)

9.00 feet (7/4/38)*

Riverside 8.28 feet (3/20/48) 8.8 feet (10/4/86)
9.82 feet (1/26/69)**

* Qutside period of record.
** Tce jam,
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Fox River Stages

Record Octcber 1986
Wilmot, WI 9.25 feet (3/21/60) 7.95 feet (10/2/86)
Algonquin, IL 4,50 feet (4/1/16) 4.01 feet (10/3/86)

It is interesting to note that the record for Wilmot occurred during the
flood event of March and April 1960. The old records at Gurnee and Des
Plaines also occurred during the same flood event. What made the
Septeamber/Octcber 1986 flood so umusual was, without a doubt, the time of
yvear. Fall floods which set record stages are mot cammon occurrences.,
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