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White Clay Creek Watershed
Population Change
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WCC Population 1970 1980 1990 2000
EAST BR. ABOVE AVONDALE 4,728 4,932 5,461 7,297
EAST BR. BELOW AVONDALE 3,060 3,827 4,902 7,282
MAIN STEM ABOVE 

DELAWARE PARK 20,843 22,739 27,282 27,996
MAIN STEM ABOVE NEWARK 4,100 7,411 9,133 8,877
MAIN STEM AT 

CHURCHMANS MARSH 9,434 9,085 8,872 9,353
MIDDLE BRANCH 2,774 3,571 4,458 5,639
MIDDLE RUN 2,406 3,603 4,578 4,509
MILL CREEK 11,769 14,717 22,762 27,299
PIKE CREEK 5,040 6,546 10,744 16,804

64,153 76,431 98,193 115,056









White Clay Creek above Newark





White Clay Creek above Stanton



White Clay Creek Watershed
Impervious Cover
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White Clay Creek - % Impervious
Subwatershed 1990 1995 2000
E.B. above Avondale 6 7 9
E.B. below Avondale 9 11 13
Middle Branch in PA 7 8 9
West Branch in PA 8 9 9
Above Newark 8 9 10
Middle Run 6 8 9
Above Delaware Park    35 36 41
At Churchmans Marsh 50 49 52
Pike Creek 22 24 25
Mill Creek 27 28 30
Total 15% 16% 18%



Christina Basin
WQ Sampling Stations

Christina River
Rt. 273, Above Newark CR_1
Smalley's Dam Spillway CR_2
Rt. 141, Newport (USGS tide 
gage 01480065) CR_3
Conrail Br. (USGS tide gage 
01481602) CR_4

Brandywine Creek
Smith Bridge  BW_1
Foot Bridge  BW_2

Red Clay Creek
Ashland, Rd. 258a  RC_1
Stanton, Rt. 4 (USGS gage 
01480015) RC_2

White Clay Creek
Chambers Rock Rd.  WC_1
Stanton, Old Rt. 7 Bridge  WC_2



Site Locations

• White Clay Creek 
Basin
– East Branch at 

Avondale.
– Middle Branch 

near Avondale.



DO Status
White Clay Creek
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Total P Status

White Clay Creek
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Current Status – White Clay

• Ortho-Phosphate
– No trends
– Generally low Ortho-

Phosphate 
concentrations.

– East Branch has the 
lowest 
concentrations
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WQN Data – Ortho-Phosphate

– Red Clay has 
occasional 
spikes in O-P 
and slightly 
higher ambient 
concentrations
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Total N Status





Current Status – White Clay
• Nitrate

East Branch
– Elevated 

concentrations with 
no trend. Slightly 
upwards since 2003?

Middle Branch
– Rising slowly since 

1999
Increases may be due 

to increased flows.
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WQN Data - Nitrate
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Total Suspended Solids

White Clay Creek
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TSS Status







Current Status – White Clay
• Macroinvertebrates

– All samples have 
HBI values that 
indicate moderate 
organic pollution.

– Increasing HBI 
(decreasing QW) in 
the East Branch 
samples (not 
statistically 
significant). 4
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WQN Data - HBI
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USGS QW Monitors
• QW gages on the 

Brandywine have 
been in operation 
since 1972

• Continuous 
monitoring is 
needed to 
accurately 
measure trends in 
DO values.
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White Clay Creek above Newark



White Clay Creek above Stanton





2006 Delaware Fish Consumption Advisories

Waterbody Species Geographical Extent 
Contami
nants of 
Concern

Advice 

Tidal White Clay 
Creek All Finfish River Mouth to Route 4 PCBs

No 
Consumpti

on

Non-tidal White 
Clay Creek All Finfish Route 4 to DE/PA Line PCBs

No more 
than one 8-
ounce meal 
per month

Designated Trout 
Streams and 
Ponds other than 
Christina Creek

Stocked 
Trout 

Designated Trout Stocking 
Areas are listed in the 

Delaware 2006 Fishing 
Guide and at 

http://www.dnrec.state.de.us/f
w/Trout/TroutMaps.htm

PCBs

No more 
than one 8-
ounce meal 
per month

http://www.dnrec.state.de.us/fw/Trout/TroutMaps.htm
http://www.dnrec.state.de.us/fw/Trout/TroutMaps.htm


Put and Take Trout Streams
In Delaware:

White Clay Creek
above Newark

Pike Creek

Mill Creek



Stocked Trout Streams in PA:
Middle and East Branches of White Clay Creek



Stream
(source: FEMA Flood 

Insurance Study for New 
Castle County, DE)

Feet above 
Mouth

Name of Dam Height 
of 
Dam

(ft)
White Clay Creek 22,300 DE Pk. Race Track

(No. 1)
8

40,200 Kirkwood Hwy (No. 2) 3

50,000 No. 3 4

53,300 Rt 72 Paper Mill Rd
(No. 4)

6

58,400 No. 5 10

61,300 No. 6 3

67,000 No. 7 6



USGS
Sub
watershed
ID

Sub
watershed
Area
(sq mi)

Groundwater
Availability
(mgd/sq mi)
(mgd)

Groundwater
Withdrawal
(mgd/sq mi)
(mgd)

Remainin
g

Groundw
ater

(mgd/sq 
mi)

(mgd)

Available
Groundw

ater
Used (%)

DB-124
WCC

104.0 0.275
(28.6)

0.021
(2.18)

0.253
(26.31)

7.9%



Precipitation and Annual Mean Flow for White Clay Creek Near 
Newark, DE 

USGS Station 01479000
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Peak Flow and Minimum Daily Flow, White Clay Creek Near Newark, DE 
USGS Station  01479000
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y = -2.0966x + 1.0951
R2 = 0.8401

y = -4.6449x + 2.7869
R2 = 0.1948

y = -5.3061x + 3.3744
R2 = 0.2855
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Grade Water Quality Basis of Rating_
A Excellent So pure one could drink water from 

stream.

B Good Meets fishable/swimmable standards,   
supports cold water trout fishery.

C Average Clean enough to support warm water
fishery, not swimmable.

D Unsatisfactory        Polluted, okay for boating not 
swimming or fishing

F Poor Polluted, has raw sewage and floating 
trash



W5. Mill 
Creek

W6. Pike 
Creek

W7. Middle 
Run

W8. White Clay 
Cr. Ab. 
Newark

W9. White Clay 
Cr. below 
Newark

W10. White 
Clay Creek 

Tidal
Total Nitrogen B C B C C C

Total Phosphorus B B B C C C

Chlorophyll C B C C C C

Maximum Copper - - - A - A

Maximum Lead - - - C - F

Maximum Zinc - - - A - B

Dissolved Oxygen B A A B B B

Enterococcus Bacteria D C C C C C

Total Susp. Solids D C C C F F

Aquatic Life Support F C C F F F

ERES Waters C C C A C C

Cold Water Fishery A A C A C C

Fish Consumption 
Advisories A A A A C F

Biological Index D D C C C C

Habitat Index C C B B B B

Superfund Sites - - - B - F

Imperviousness D D B B D F

Population Density F F D C F F

Forest/Open Space D D B B D C

Grade C C+ B- B C- C-



Questions?

www.wr.udel.edu
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