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Environmental Indicators of Water Quality in the United States, EPA 841-F-96-001
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What has been done thus far?




The Data

for periods of days to weeks.

- surface discreet sampling (weekly to bi-monthly)




DNREC - surface discreet sampling to support the goals of the

federal Clean Water Act (Water Quality Inventory 305(b) Report,
TMDL/PCS)



Dissolved Oxygen Monitoring Methods

Continuous Discreet Electronic
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DRAFT INLAND BAYS CONTINUOUS DISSOLVED
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OXYGEN MONITORING HISTORY. —Toro
Revised November 16, 2009 by Chris Bason — —
N 2002 June - August
2003 June - August
= 2005 July - September
Torquay Canal 2006 July ptember
Year Data Period 2007 July - September
2008 July - September

2006 July - September
2007 July - September
2008 July - September

Island Creek

Year Data Period Arnell Creek
REHOBOTH BAY
1998 June - December EHOAC

1999 March - October

Year Data Period

2006 July - September
2007 July - September

" ) 2008 July - September
Indian River - IRGS Intake diat R e W Gore y - September

Year Data Period

Year Data Period
1998 June - December 1998 June - December

1999 March - October 1999 Mirch.- Otobsr Year Data Period

Indian River Inlet

2007 June - August

INDIAN RIVER BA} 2008 June - September
2009 May - July

Indian River Hunter’s Point

Year Data Period

Anchorage Canal
2002 June - August Pepper Creek Mouth

‘aar ata Pert
2003 June - August Fa Data Period Year Data Period
2005 June - August 2009
2001 May - September
2005 July - September =
Pepper Creek Upper 2006 June - October pMillesiCioek

August - November

=Y ata Pert
Year Data Period Year Data Period

2001 May - September ' 2003 May - September
2002 May - September EeppehGreclcRools Roin
2003 June - August Year Data Period Little Assawoman Bay
2005 July - September
2006 June - October
2007 May - August

1998 June - December Year Data Period
1999 March - October 2003 May - September

Pepper Creek Middle

Pepper Creek Upper Middle Year Data Period
Year Data Period 2001 May - September -
b e enod 2002 May - August o Year Data Period
2003 June - August
2005 July - September
2006 June - October
2007 May - August 2003 May - September

Lighthouse Cove

2002 May - August
2003 June - August

Derricksons Creek 2007 June - July

S— Dita Period 2008 June - SFplcllllvcl‘
2009 May - November
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DO (mg O, I)

Diel-cyclic Bottom Dissolved Oxygen Concentration

June 8 to Sept. 11, 2001
Each hourly-average based on 380 measurements

Sunrise (06:00 hrs)

Sunset (20:00 hrs)

—@— Upper
—{ 1 Middle
—— Lower

WQS Single msmt.

Midnight

1 2 3 4 5 6 7 8 9 10 11 12

Noon

13 14 15 16 17 18 19 20 21 22 23 24

Standard Source: DNREC 2004
Surface Water Quality Standards



DO (mg O, I)

Diel-cyclic Bottom Dissolved Oxygen Concentration

June 8 to Sept. 11, 2001
Each hourly-average based on 380 measurements
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Midnight Noon Criteria Source: USEPA 1999,

Report — EPA 822-D-99-002



Typical pattern of vertical change in [DO] (mg O, I})
from near sunrise to mid-afternoon.
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Citizen Monitoring Program Sampling Sites as of 2007

80 sites, # of samples per site ranges from 1 to 188, median = 20/site,
Total Samples = 3,400
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CMP Inland Bays Dissolved Oxygen Data from 65 Sites (June

to September, 1998 to 2008)
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DNREC General Assessment / TMDL sampling sites

20 sites, |
® Tributary - \
# of samples per site ® OpenBay |
ranges from 44 to 91 <3 4
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DNREC Tidal Inland Bays Dissolved Oxygen Data, from 20
sites (Juneto September, 1998 to 2008)
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# DO measurements <2mg/L
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Figure 20: The number of measurements of dissolved oxygen <2mg/L (black diamonds, left axis) and the average
[DO] (gray squares, right axis) for each hour of the diel cycle from Site 1, (Pepper Creek, Site 1) from June 8 —
September 11, 2001. This time period spans the first and last DO measurements of <2mg/L during the season.
Each hourly concentration value is based on between 381-384 measurements. See Fig. 9 for site location.



Great - Conqgratulations!!! Now — feed the
dogs and finish your coffee - then get out there
and do the test no later than 09:00.




DNREC General Assessment / TMDL sampling sites

® Tributary

® Open Bay .
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DNREC Dissolved Oxygen Data for the Delaware Inland Bays at 20
tidal locations (1998 - 2008) June - September

800

700

600

500

400

300

200

a
S
(7]
(S
@)
o
(T
o
@
o]
S
=
2

100
5%

0
Total <4.0 mg/L Total <4.0 mg/L

Tributaries Open Bays




Main Points

The numeric value of the reference value does not matter.
What does matter is the direction in which the frequency of
low DO (reference value) results moves over time.

The Inland Bays Citizen Monitoring Program data is critical
to the success of the DO indicator because the people
Involved are local and can collect a lot of data within the
daily critical time period (dawn to 09:00).

Key locations need to be determined.
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