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Delmarva NAWQA Studies

Started monitoring
nutrients from groundwater
wells in 1988

Synoptic water quality
sampling every 10 years

Purpose is to make
resource-wide assessments
of water quality.

Well drained soils have
higher Nitrate than poorly
drained soils.



Delmarva NAWQA Studies

— Nitrate more prevalent in well drained soils and
oxic groundwater.

— Redox conditions tend not to change in these
groundwater settings.

— The best places to monitor for change in Nitrate
are in well drained, oxic groundwater.

e Key design factor in next study.



Delaware Agricultural Study

 Can we measure changes in groundwater
qguality and attribute them to changes in
agricultural practices at the aquifer scale?

 Where are you going to see change first?
Water table not stream.

e 2014 baseline sampling of 48 shallow wells in
oxic groundwater. Get a large sample size for
future trend analysis.



48 wells from existing
USGS and Delaware
Dept. of Agriculture
well networks.

All wells less than 40
feet below land
surface.

Dissolved Oxygen
greater than 1 mg/L.

Major ions, nutrients,
GW age tracers
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Delaware Agricultural Study

4

Explanation

e Use geochemistry
define the groups

Geochemical Groups
@ 1
@ 2
® 3

Fall line

— Correlation analysis
on major ions and
nutrients results

— Cluster analysis using
correlation matrix of
48 wells
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Delaware Agricultural Study

e Use geochemistry define the %
groups Explanation
— Correlation and cluster

analysis on major ions and
nutrients

e Baseline dataset now exists to
compare future results, next
sampling is planned for 2019

e Caution: Scis often a good
surrogate for nitrate in
agricultural settings, but not if
there are road salt, septic, or
other interferences.
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Small Watershed Studies

 Question: Isirrigation effective in reducing the
amount of nutrients that reach the water table?
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e Surficial aquifer is about 30 ft thick (land surface to underlying fine-grained sediments)
* Groundwater flows from uplands towards stream—discharge is mostly to seeps
* High potential for loss or uptake of nitrate before it reaches the stream



Bucks Branch Irrigated Flowpath

Irrigation well

Elevation, in feet

Elevation, in feet

Bucks Branch Dry-

Land Flowpath

A A’
NORTH S0UTH
b——  famfad ————f——— Watland Fiald

1 /Lysimatsrs 59 4 5 ’ Stream N
40 ] uxﬂanel-'n-w.fms 1 / ‘
H I - — 1
20 H L
i 1|2
0 H i
Dl — 90—~ 7
L _ 30 — '
-40 :\—/xf
I~ Confining Unit
ol

B
MORTH

|
Observation well

Farm Fiald }

/1 Lysimeters 6 f
Ve 2 7 Stream
NE r 8 3 |
‘WE'IE(TSIIIE 31T-192018 —H—- ‘FI_—‘_"‘_‘—-.._-T,—‘—- I}l|
VI e
0k
W 233
- i
0 =
o 338
=
=
| | | | | | | | | | | | | | | | |
0 500 1000 1500

Distance, in feet I aw

—)— - GRUNOWEER Ae, In'Year

Bucks Branch

Bucks Branch Study Area
0 50 180 360 540

Surficial aquifer 80-90 ft thick

Groundwater discharges
through the stream bed, with
some shallow flow to wetlands;
nitrate loss is minimal in
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Dry land vs Irrigated fields
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e Daily water quality data
is being collected at 3
wells in Delaware.

 Wells are in different
hydrogeologic settings

e Wells are pumped at
different rates
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Hydrogeologic Setting
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Long-term Nitrate Variability
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Short-term Nitrate variability Ng 45 02
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Considerations when monitoring BMP
effectiveness

e Soils and Redox conditions matter
 Hydrogeology matters
 When you sample matters

e BMP’s may be effective in one setting
and not in others.
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