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Delaware Groundwater Monitoring Network and Principal Aquifers
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Principal Aquifers

Northern Atlantic Coastal Plain
aquifer system (NACP)

Piedmont and Blue Ridge
crystalline rock aquifers (PBRx)

Piedmont and Blue Ridge
carbonate rock aquifer (PBRc)

Wells in Delaware Groundwater

A Monitoring Network (n = 123)

- 13 major and local aquifers

Goal:
fill spatial gaps in monitoring
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Delaware Groundwater Monitoring Network

Timeline

12.1M WL records

Start WL in database
Project- monitoring DGS Oracle 1,000,000 WL monitoring
based WL network database WL records network
monitoring (12 wells) created In database (123 wells)
1968 1984 2007 2016
1950 1960 1970 1980 1990 2000 2010 2020
2016
2016-2018
NGWMN
Goals: projects

install new wells in strategic locations in support of NGWMN and the Delaware network
replace older “ad-hoc” wells (“wells of opportunity”) in the Delaware network
funding (recent cuts) is needed to sustain long-term operations. NGWMN?
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= Water resources management and regulatory issues

e Delaware Department of Natural Resources and Environmental Control
(DNREC): Water Supply, Watershed Stewardship, Groundwater Discharges,
Site Investigation and Restoration

e pumping interference, drought monitoring, saltwater intrusion, rapid
infiltration basins, TMDLs, contaminated groundwater

e Support ranges from supplying data to complex interpretations
=  Water Supply Coordination Council - water conditions for state (drought)

= Private sector - groundwater investigations that are typically site-based but
can be at watershed scale

= Research (DGS and university researchers)

e groundwater modeling (water availability,
e wellhead protection, sea-level rise, ...)

e groundwater- surface water interaction

e understanding flow systems and aquifer

connectivity Rapid Infiltration Basin w e e e
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Addressing a management question with monitoring network data

Water Conditions Index for Northern New Castle County
Delaware Geological Survey

40

30

2016

Water Conditions Index for
New Castle County

Evaluate drought conditions
for potable water supply

used by
Water Resource Managers
Water Supply Coordinating Committee
Governor’s Drought Advisory Committee

2 2
= etter
10 ’
Nor 4
0 Shqrtage
2000 2002 2004 2006 2008 2010 2012 2014
Drought _ —
. — WCl Maximum — Minimum
Advisory :
P xS« (100 —(L)
B POP
I = Water Conditions Index for New Castle Co. (-)
P = 6-month average precipitation, (inches)
S = current monthly average streamflow in
Brandywine Creek (cfs)
L = depth to water in well Db24-18 (feet)
POP = population of New Castle County
during current year (-)

Water Level (ft)

Monthly Groundwater Depth fojDb24-18| Columbia Aquifer
NGWMN well

Delaware Geological Survey
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Describe current projects to become

NGWMN data provider
status and plans

Year 1 (2016)

e 33 wells submitted to NGWMN (33 wl and 3 wq)
— well registry complete

— web services for construction, lithology, water level and quality complete
— final report in review to be submitted December 2016

Years 2 & 3 (2016-2018)
- Plan to add 5 to 10 wells for water levels & 3 to 5 wells for water quality by June 2017

- test data migration process for completeness and accuracy (monthly)
- ensure that portal connections to DGS database developed in year 1 remain operational
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NGWMN portal

Data available:
Summary
Basic Well Information

Web services ready to launch

Water Level
Water Quality
Lithology

Well Construction

Agency Delaware Geological Survey
Site Name Greenwood

Site # Ncl3-03

Site Type WELL

Lat/Long(NADS3) 38.8257,-75.61e0

Well Depth 630t

Local Aguifer Mame Piney Point

MNational Aquifer Name Narthern Atlantic Coastal Plain aquifer system
Aquifer Type COMFINED

Water Level Network Trend - Documented Changes
Water Quality Network

Additional info

SELECT FOR DOWNLOAD







Describe your NGWMN site selection and
classification process (water level)

Wells for water levels were selected from the DGS groundwater monitoring network:.

use guidelines in tip sheets

adequate period of record

distributed with respect to location in map view

in all three principal aquifers that are present in Delaware with partial coverage for 13 local aquifers.
include both unconfined and confined settings

where possible span updip to downdip transects within a local aquifer

several sites have monitoring wells in multiple, layered aquifers to allow calculation of potential for vertical
flow between aquifers

Subnetworks (background, suspect, known)

inspected hydrographs and locations of pumping

all wells for level monitoring fall into the “suspected change” or “known change” subnetwork categories.,
because of Delaware’s small size, intensive agricultural and urban development, and reliance on
groundwater for water supply

In future years, some new monitoring wells in remote areas will likely meet “background” subnetwork
requirements for water levels.

Water quality wells fall in the “suspected change” category

 Monitoring Categories (trend, surveillance, special)

All wells for level and quality monitoring fit the “Trend” monitoring category as they have a minimum of
monthly measurements for greater than five years.
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g_:_?f""";::Descrlbe any d lfferences between DGS data;
~ collection methods and NGWMN protocols -

T | The only major dlfference m protocol was for data class:flcatlon SEEEa

The Natronal Map does not mclude the Pledmont and BIue Rldge e

- carbonate rock aqurfer in Delaware Ilkely because the outcrop area istoo

~small for a natlonal map. However lt is lmportant asa water supply source'
& '-.m Delaware =
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Other data available on DGS website

e DGIR (Delaware Geologic Information Resource): ‘
map- based data exploration inc. lith. (right) |
|

 Data and Graphs of Water Levels for Wells with

20+ years or 100+ observations (below)

e Water Level Summary Statistics for Wells with 20+‘ A
years of data used in the Water Conditions Index |
(min, 25% perc., median, mean, 75t perc., max)

e Table of statistics for all wells with 4 or more

observations (n, min, mean, max)

e \Water Conditions Index

199 ltems

TABLE LIST - MAP

‘ DGS-Da || Data Hm| Top || Bottom || Aquifer || Obs || Start || End ‘
‘ B034-34 ||||]I|n ‘| 145 || 208 || cm || 135 || Mar 1977 || May 2016 ‘
‘5034—40 ||||]In ‘|45 ||50 ||cm || 165 ||r.lar'9?9 |||-.la-,-20'5 ‘
‘5543-0' ||||]Dﬂ ‘|s || 164 ||ws ||4320 ||J;m 1974 ||Aur20‘5 ‘
‘ Ca55-204 ||||]I|n ‘| 19 || 25 || cl || 2762 || Nov 2006 ||.Apr2[l’5 ‘
‘cn'z—'n |||I]h ‘|'nz ||4'n ||cm ||359 ||Jan'£l?8 ||I-.la-,-20'5 ‘
‘DIJ‘S-DS ||||]Dﬂ ‘|2'5 ||305 |||Jt| ||3?5 ||F.lar‘9?9 ||I-.1a-,-20‘5 ‘
‘ Db22-53 ||||]I|n ‘| 11 || 16 || cl || 107 || May 1986 ||.Apr 1696 ‘
‘ Db24-10 |||I]h ‘| 21 || 24 || cl || 282 || Aug 1957 || Dec 1988 ‘
‘DIJ24-‘T ||||]Dﬂ ‘| 17 ||22 ||c| ||s4 ||JL|r| 1986 ||Aug 1993 ‘
‘ Db24-18 ||||]I|n ‘| 9 || 19 || cl || 5158 ||.Au;1 1993 || May 2016 ‘
‘ Db33-17 |||I]h ‘| 185 || 189 || pti || 1256 || Oct 1950 || Apr 2016 ‘
‘ Db33-18 ||||]Dﬂ ‘| 138 || 143 || pt || 529 || Oct1980 || Feb2014 ‘
‘Db33-‘9 ||||]In ‘|35 ||39 ||c| || 1015 ||c>ct'£uau ||.Aur20’5 ‘
‘0334-05 ||||]I|3 ‘|574 ||579 |||Jt| ||2n4n ||Aug'£l?5 ||Aur20'5 ‘
‘ Dc34-06 ||||]Dﬂ ‘| 183 || 188 || ptu || 2037 |[sep 1975 ||.Aur20‘5 ‘

Text Search:
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Available data layers »
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[#l[_] Base Map Data
(=3 Subsurface Geology — Point Data

S ith Lithologic Logs

ith Downhole Geophysic al Logs
ith Digital Photos

ter — Point Observations
dwater Obs with Hydrographs
dwater Observations

# [ Groundwater - Area and Gridded Data
[#[_] Surficial Geologic Maps

# [ ] Reference

[#[_] Cross-Section (Published) Loc ations

Active data layers
Check all Uncheck all Remove all
# Sites with Downhole Geophysical Logs
Sites with | ithnlnic | nos hd
Active data legends
Sites with Downhole Geophysical Logs

A WelllBorehole Locations

Well/Borehole Summary Information for Qed4-01

Delaware Geological Survey

R,




DGIR

unconfined aquifer thickness, recharge potential, water table
depth/elevation, surficial geology, aquifer top and bottom ...)

Recharge Potential

Unconfined aquifer thickness

Unconfined Aquifer Thickness
(Feet)

Bmo-19 120-139
20-39 140- 159
40-59 [ 160-179
60-79 N 180- 199
80-99 I 200-219
100-119 M 220- 242

Municipalities

Many datasets also available as web services



Free Digital Publications
DGS website

search capability
author, geologic unit, publication type, place, keyword

The Delaware Geological Survey

Geologic and hydrologic research and exploration for Delaware

Home About the DGS News and Activities Maps & Directions Staff Directory

DGS Publications

TABLE - TIMELINE - PREVIEW « CITATIONS - MAP Text Search;

223 Publications

4 Projects
4 Publications
+ Digital Data

4 Water Resources

4 Annual Report
4+ Water Conditions

4 Delaware Geology

available in print

Title

B21D Using Numerical Models to Assess a Rapid
Infiltration Basin System (RIBS). Cape Henlopen
State Park. Delaware

pid Infiltration Basin
Henlopen State Park

B21B Hydrogeology of
System (RIBS
Delaware

indwater Q
nfiltration Basin
Experiments at

ity and Monitoring of
ystems (RIBS), Theory
ape Henlopen State

B21C C
R

er Treatment
iltration Basin Systems

B21A Evaluation of
Options Used in Ra
(RIBS)

Simulation of Groundwater Flow and
Contami Transport in Eastern Sussex County
e With Emphasis on Impacts of Spray

of Treated Wastewater

Geologic

p of the Seaford West and

e of Quaterna

nformation
c Coasts of North Ameri
information for sites in Peru ai

GM. cologic I

= ptown, Laurel
Hebron, and Delr

s, Delaware

a‘. \‘kc:‘cl‘.srtge > GM21 Geologic Map of the Trap Pond and
Sz Pittsville Quadrangles, Delaware
submit your
ition-basin- -ribs-cape-henlopen-s

eologic Map of the Millsboro and

Authors

He, C. and Andres, A.S

Andres, A.S_, Walther,
E.F., Tarkmen, M., and
He, C

Andres, A.S., Walther,
E.F. Torkmen, M_, He
C.. Chimside, A EM
and Ritter, W

Tarkmen, M., Walther,
E.F., Andres, AS.,
Chimside, A E.M., and
Ritter, W

He, C. and Andres, A.S.

Tomlinson, J.L.,
Ramsey, .. and
Andres, A.S

Wehmiller, J.F. and
Pellerito, V.

Ramsey, K.W. and
Tomlinson, J.L.

Tomlinson, J.L. and
Ramsey, K.W.

Ramsey, K.W. and

B Publication Type
Bulletin

Date Published~
Dec 2015
Geologic Map
Hydrologic Map
Dec 2015 Information Series
Miscellaneous Map
Open File Report

Report of Investigation

Dec 2015
Special Publication
El Author
Dec 2015 Adams, J.K
Anderson, PW.
Andres, A.S.
Bachman, L.J

Aug 2015 Baker W

Baxter,
Beall, R.M

Aug 2015 T
E Geologic Units

alluvial deposi

Feb 2015
en Granite

Arden Pluton
N Ardentown Granitic
Sep 2014 Suite

Arundel Formation
Jun 2014 Baltimore Gneiss
Apr 2014 ElPlaces



5*'_'5-_';'7Descr|be current NGWIVIN prOJects to
~enhance the Network (Objectives 3- 5)_-'_ '

_ 'The current DGS pr‘ojects donot address-objectives 3-5,

—We are preparing a proposal for the latest NGWIIN-RFP

-~ (due January 27, 2017) that will focus on drllllng weIIs to
L fl" momtorlng data gaps (Objectlve 5)
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