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White Clay Creek above and near Newark

The peak flow as measured from flood marks at the gage site
above Newark (Figure 4, number 9) was 4,910 cfs (2.2 mgm). This
is classified as a less than 10-year event (Table 4). The
relatively low discharge reflects a decrease in the intensity and
amount of precipitation received in the upper part of the White
Clay Creek watershed as opposed to that received in the lower
portion of the basin. Less than 5 inches fell in the upper
drainage basin. In addition, the upper basin is less developed
which allows for a lower rate of overland runoff.

A new discharge record of 11,600 cfs (5.2 mgm), that
exceeded the previous record by approximately 2,000 cfs, was
established on White Clay Creek near Newark (Table 4). Figure 8
shows the rapid rate of increase in discharge. The water level
in the creek started to rise at 0630 hours and reached flood
stage 2 hours later and remained in flood stage from 0830 hours
until 2345 hours (Table 5).

The event at this location has a calculated recurrence
interval of greater than 100 years in contrast to the 10-year
event recorded several miles upstream at the discontinued gage
site (Table 4). The difference in flows and associated
recurrence intervals is attributable to the variation in the
total storm rainfall in northwestern Delaware. The lower portion
of the basin received between 4 and 7 inches of rainfall over a 4
to 5-hour period whereas the upper part received less than 5
inches.

The peak discharge on White Clay Creek was considerably
greater than that recorded on Red Clay Creek. The peak on the
White Clay near Newark occurred approximately 2 hours before the
peak on the Red Clay at stanton (Figures 7 and 8).

Flood damage along the White Clay Creek was concentrated on
the flood plain in the stanton area where several businesses are
located. Road flooding and associated damage also occurred along
several tributaries to White Clay Creek.

Christina River near Coochs Bridge and near Bear

The Christina River watershed above the stream gage on Rt.
72 near Coochs Bridge received approximately 4 inches of rain
during a 5-hour period from 0600 to 1100 hours on July 5.
Approximately 2 to 3 inches of rain fell southwest of Newark on
the previous afternoon (M. Peleski, personal communication). The
effects of the July 4 precipitation are evident in Figure 9.
stream flows in the early morning hours of July 5 were above
normal background flows for this time of the year.

20



W
H

tT
E

C
LA

Y
C

R
EE

K
1

2
,0

0
0

1'1
11

,0
00

I--

0
1

0
,0

0
0

I-
z 0 U

9
,0

0
0

I-
w U

1
0

::
8

,0
0

0
I-

w D
... f-

7
,0

0
0

I-
w w u...

.
U

6
,0

0
0

I-
eo

'"
::

J
f-

'
U Z

5
,0

0
0

I-

Le
i

4
,0

0
0

I-
0 0

:: <
! :r:

3
,0

0
0

U
~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~
-
-
-
-
-
-
-
-
-
-
-
-
-

U
1

0
2

,0
0

0
[

1
,0

0
0

- - - - - - - -

B
A

N
K

F
U

LL
ST

AG
E

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- - -

of
~

I
I

'

4
5

•
JU

LY
19

89

7
•

F
ig

u
re

8
.

D
is

c
h

a
rg

e
h

y
d

ro
g

ra
p

h
fo

r
W

h
it

e
C

la
y

C
re

e
k

n
e
a
r

N
ew

ar
k

(s
ta

ti
o

n
0

1
4

7
9

0
0

0
),

J
u

ly
4

-7
,

1
9

8
9

.



C
H

R
IS

TI
N

A
R

IV
ER

•

BA
NK

FU
LL

ST
AG

ES

7

AT
CO

OC
HS

B
R

ID
G

E,
DE

NE
AR

B
EA

R
,

DE
AT

CO
OC

HS
B

R
ID

G
E,

DE
NE

AR
B

EA
R

,
DE

I
I

I

•
-
-
-
-
-
-

--
-

,I
\

,I
\

t
\

•I
\

IJ
\

I
i

I

I
I

\
,i

I'
~

"
I

I
\

'I
I

)
I

,
I

i
I

'
{

I
,

1

/
\

,
\

,
1

,
1

I
\

,
\

..
..

..
..

..
..

..
..

..
..

..
..

..
/

\
.

--
--

--
--

--
-"

--
7

::
:.

..
.:

::
..

-
-
-

--
-
-
-
-
-
-
-
-
-
-
-
~
-
-
-
-

--
_

-_
--

-=
=

/
- •

JU
LY

19
89

F
ig

u
re

9
.

D
is

ch
ar

g
e

h
y

d
ro

g
ra

p
h

fo
r

C
h

ri
st

in
a

R
iv

er
a
t

C
oo

ch
s

B
ri

d
g

e
(s

ta
ti

o
n

01
47

80
00

)
an

d
n

e
a
r

B
ea

r
(s

ta
ti

o
n

0
1

4
7

8
0

4
0

),
Ju

ly
4

-7
,

1
9

8
9

.

7
,0

0
0

6
,0

0
0

5
,0

0
0

4
,0

0
0

3
,0

0
0

2
,0

0
0

1
,0

0
0 0

•

I
1

0
,0

0
0
[
'

9
,0

0
0

~

',
0

0
0

~

w C
l

0:
:: <
t

I (.
)

(/
) oo z o (.
)

w (/
)

0:
::

W tl
..

~ W W l.J
..

(.
)

C
D :::
J

(.
)

Z

N N



The discharge at Coochs Bridge increased rapidly from 55 cfs
(24,700 gpm) at 0600 hours to 5,530 cfs (2.5 mgm) at 1430 hours,
a record high instantaneous discharge (Table 4 and Figure 9).
The recurrence interval for the storm event on the Christina
River is greater than 100 years.

The intensity of precipitation and associated runoff are
reflected by the rise in river stage from 4.01 feet to flood
stage at 9.0 feet in less than 1-1/2 hours (Table 5 and Figure
9). The Christina crested at 13.12 feet at 1430 hours and
remained in flood stage for 13 hours and 30 minutes. Several
roads were flooded; some suffered damage that made them
impassable. Severe erosion occurred in many new housing
developments located in the watershed.

Maximum discharge measured at a stream gage located in the
lower portion of the basin near Bear was 7,500 cfs (3.4 mgm)
(Table 4). The peak discharge near Bear occurred 3 hours after
the peak near Coochs Bridge (Figure 9). There are not enough
historical data available from the gage near Bear to calculate
recurrence intervals.

Big Elk Creek at Elk Mills. Maryland

Precipitation in the Big Elk Creek drainage basin west of
Newark, Delaware, amounted to less than 3 inches. The maximum
discharge of 5,030 cfs (2.3 mgm) has a 5-year recurrence interval
(Table 4). Farther downstream in Elkton, the Big Elk Creek
crested above flood stage and streets were flooded. Although
precipitation data are not available for the Elkton area, it
appears that the lower part of the Big Elk Creek drainage basin
received considerably more rainfall than the upper part.

DAMAGE ASSESSMENT

Three deaths were directly attributable to the July 5 storm
and associated flooding. Flooding caused severe to minor damage
to apartment buildings, homes, businesses, personal property such
as vehicles, and roads and bridges. Considerable soil erosion
occurred in construction areas where vegetation and top soil had
been removed.

The most severe damage to occupied dwelling units occurred
in the Elsmere-Brack Ex areas (Little Mill Creek drainage basin)
where two homes were classified as destroyed, six had major
damage, and 183 units were evacuated. Several homes and
apartments located along Shellpot Creek were evacuated and
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numerous businesses suffered water damage. Table 6 is a summary
of damage as reported by DEPO and FEMA.

DEPO reported that 75 businesses were impacted by flooding.
As with private dwelling units, most businesses that were
affected are located in the Little Mill Creek and Shellpot Creek
drainage basins. Several located in the lower portion of the
White Clay Creek drainage basin and the Christina River basin
were also affected. The Small Business Administration estimated
that damage to residences and structures totaled $2,326,000 (New
Castle County Office of Emergency Preparedness, 1989). Figure 10
shows inundation along Rt. 7 in Stanton by flood waters of White
Clay Creek.

The NCCOEP reported extensive damage to pUblic facilities
including park and recreational facilities operated and
maintained by the County, County sewerage and drainage systems,
and the dam at Becks Pond.

Thirty-three roads were closed during at least a portion of
the flood period; many roads were flooded but passable. Numerous
roads and bridges in northern New Castle County were damaged by
flood waters with damage ranging from severe to minor. Table 7
is a listing of areas damaged. Estimated costs of repairs at the
first three locations shown are $591,000. Figure 11 shows
pavement damage. The most significant damage to roads and
bridges occurred north of Wilmington (Shellpot Creek and Stoney
Run) where precipitation generally exceeded 7 inches.

The carrying capacity of many stream channels has been
reduced as the channels have become filled with sediment and
debris. During intense rainfall, flood stages are reached more
rapidly with spreading of water onto flood plains and associated
higher elevations. The rapid accumulation of sediment in stream
channels resulting from soil and rock erosion from higher
elevations can be seen at numerous nearby construction sites. In
many instances sediment and erosion control measures are not
working properly.

During high runoff some bridge openings restricted flow. In
addition, debris collected on the upstream sides of bridges
further restricted the carrying capacity of stream channels with
resulting ponding of water and extensive flooding.
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Figure 10. Inundation along Rt. 7, stanton, by flood waters
of White Clay Creek. (Courtesy, Gary Paulachok)

Figure 11. Damage to bridge and sidewalk on Market street,
Wilmington caused by flood waters of Shellpot
Creek. (Courtesy, Gary Paulachok)
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Table 7. Report on damage assessment compiled from information
provided by Peter Klabunde, Delaware Department of
Transportation, for the storm of July 5, 1989.

Location Damage

Philadelphia pike at stoney Run

Market street at Shellpot Creek

Governor Printz Boulevard
and Shellpot Creek

shipley Road & Shellpot Creek

Philadelphia pike near
Princeton Avenue

Carr Road and Shellpot Creek

1-95 S & Shellpot Creek, Marsh
Road entrance to 1-95 southbound

1-495 S at Philadelphia Pike

Jefferson Avenue & Chestnut Run

Old capitol Trail & Mill Creek

Welsh Tract Road &
Christina River

Salem Church Road at Becks Pond

27

stone arch bridge support
and pavement

Retaining wall and
pavement

Embankment and pavement

Bridge approach pavement

Embankment, sidewalks,
curbing & pipe

Shoulder, guard rail,
rip-rap along bridge

Retaining wall and
pavement

Pavement and shoulder

Bridge approach,
sidewalk, curb, and
embankment

Structural damage to
under portions of bridge;
sidewalk approaches,
embankment

Bridge approach pavement

Washout around dam



SUMMARY

The intense thunderstorm activity associated with the
remnants of tropical storm Allison dumped up to 9 inches of rain
in northern New Castle County in about a 9-hour period on July 5,
1989. Rainfall recorded at the National Weather Service was a
lOa-year event; a 25-year event was recorded during the
corresponding period at Newark.

The storm followed a period of above normal precipitation (4
to 6 inches) during the spring that created saturated soil
conditions and a high water table. The intense rainfall was
concentrated in the urbanized areas and rapidly ran off the
ground and caused severe stream and street flooding. The
localized nature of the storm and associated precipitation are
evident from the isohyetal map and analysis of stream flow data.
Record high stream discharges were established at eight locations
in the lower parts of drainage basins in northern New Castle
County; four lOa-year and one 46-year events were recorded.

The majority of dwelling units and businesses affected are
located on flood plains in areas mapped by FEMA (1986, 1987) as
special flood hazard areas inundated by lOa-year floods. Thus,
one should expect that such areas will be inundated on the
average of once every 100 years. Damage to bridges, road
pavement surfaces, road shoulders, guard rails, and bridge
approaches was documented throughout northern New Castle County.
The most severe damage was concentrated along stoney Run,
Shellpot Creek, and Little Mill Creek. Less extensive damage
occurred along the Red and White Clay creeks, and the Christina
River and its tributaries.
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