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Virginia Beach Groundwater Monitoring
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EXPLANATION

———  Virginia Beach Boundary
=] USGS geophysical log location
USGS Geoprobe core data

® Betz, Converse, and Murdoch
geophysical log location (1981)

JULY 1979




USGS Continuous
Ground-Water Monitoring

2016

30 continuous wells: 20 real-
time, 5 conductance probes.

33 periodic water levels wells

10 water quality samples per year

13 Geophysical log monitoring wells

Data Available Online

http://groundwaterwatch.usgs.gov/countymap.asp?
sa=VA&cc=810




Citizen Science
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Assessing the Magnitude and Timing of TEMP*;};TURE

Anthropogenic Warming of a Shallow Aquifer: 6 18 20 2

Rise in,Mean Annual Alr Témr‘.‘lerﬁtlie n
) 1940-2012

Case Study from Virginia Beach, Virginia, USA

GROUNDWATER TEMPERATURE,
DEGREES C

Original Intent:

Groundwater temperature
to map permeable zones
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Assessing the Magnitude and Timing of Anthropogenic Warming of a
Shallow Aquifer:

—— VIRGINIA BEACH URBAN TREE CANOPY ————
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William Oliver Wells -
Sherwood Lakes




William Oliver Wells -
Sherwood Lakes
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CREEDS ELEMENTARY
December 2013 Specific Conductance
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Water Levels

40 ft deep
well

a3TIv.ISNI diNNd MIN

&

T T1IM 31dINVS SOSN
ZT1IM I1dINVS SOSN

——62B16 (USGS)
——62B38 (GER-1)

~62B39 (GER-2)
——62B43 (OLD MW)
——62B44 (OLD PW)

-
hid

Ll

(¥

£

=

S v
s Ve
-

Ld

—

g

-

o

<L

=

Increasing
vertical

gradient by

factor of 2 to 40

0 T T T T T T 1
11/7/2013 11/12/2013 11/17/2013 11/22/2013 11/27/2013 12/2/2013 12/7/2013 12/12/2013

DATE




Surficial Aquifer

Total_WC K_sdr(m/d)
and the Water
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Table GAMMA  COND-62B15 RES-62B15 Mobile_WC Pump Test GER-1
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Surficial Sands (0-45 ft)

Confining Zone? (45-62 ft)

Pumping Interval (67-77 ft)




Surficial Aquifer and
the Water Table

USGS 363337075595001 63A 1
USGS 363337075595002 63A 2
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Mapping the Water Table

Water Table E levations
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Figure-1-8 ‘The final SHWT elevation grid-in-feet (NAVD-88)

Moss (2016) Johnson et al (in review)



SLR - Latest Updates

NORTH CAROLINA

_l“ .
PRI~

w A2 N/
Masterson et al, 2016

Figure 14. Figure 43: Increased water levels in the Surficial aquifer in response to 3-feet of increase in the current meter
per year. lihood

L (2013) sea-level position across the Northern Atlantic Coastal Plain aquifer system.
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[ Marine Inundation ® Groundwater Inundation

27% of total

259% of total flooded area
22% of total flooded area
flooded area

0.44 SLR 0.83 SLR 1.29 SLR 1.83 SLR
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Groundwater inundation (millions of square feet)

Increments of Sea Level Rise (feet)

Moss, 2016
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Recuri

MopERLIES™

2016 Google

http://ccrm.vims.edu/recurrent_flooding/Rec
urrent_Flooding_Study_web.pdf

=~ USGS Johnson et al (in review)

Figure'1-10. - The-SHWT-depth-grid-filtered -according to flood report-density -greater than -4 -per-



Conclusions

. Flexible yet Robust groundwater
monitoring network

. Shallow Groundwater is garnering

attention

a) VaTech, ODU
b) HRPDC, HRSD, VaBeach Public Works

. Water table will be first to respond to
SLR and climate change
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