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DGS monitoring network 
102 Active wells  

14 Aquifers 

11 Monthly measured wells 

109 Quarterly measured wells 

66 Data loggers 

2 Streams 

Water pressure/temperature 
 
WQ when funded 
 
Documented QA process 
 
Internet access to data and data 
plots 
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Presentation Notes
GW levels are a critical primary observation of water.  Status and trends, direction of flow, impact of use, support of management and regulatory decisions

It is often too late if you wait until you need data before monitoring starts!

DGS monitoring – begun in 1960’s, reaching 10 M observations this April, 176 locations with 100+ or 20 yrs of record

Data mining component – More than 1000 locations with 4 or more observations

Water quality monitoring done when there is a customer.

Manage cooperative program with USGS for stream and tide gaging, contracts with State

External funding needed to maintain the infrastructure.  DNREC-federal pass-through.
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Trends
Water Conditions
Value/power of automation



Water Supply Coordinating Council 

• WSCC reporting process noted deficiencies in 
gw monitoring – SNCC/NKC highest priority 

• WSCC approval in 2008, funded FY ’12, spent 
June 2014 

• Coordinated with New Castle County, Smyrna, 
DNREC, DDA 

• Work focus on shallower (<600 ft) aquifers 
• Build infrastructure, make basic physical & 

chemical measurements for water availability 
& sustainability planning 
 Delaware Geological Survey - February 2014 
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Presentation Notes
WSCC, created to manage water supply crisis in northern NCC, has been conducting planning studies for rest of state.
Prioritization of planning by population projections.

Obsolete information and methods for water supply planning – 1970’s vintage
In looking to modernize we highlighted:
Poor distribution of monitoring - spatial, aquifer, temporal
Aging, unmaintained monitoring infrastructure
Fragmented and interrupted funding sources can not keep up.




MAJOR CONCEPTS/STUDY DESIGN 

• Groundwater is “sole” source of potable water 
• There is a lot of water and information, but 

– not always where we need it 
– not of the right quality 

• Increased demand for aquifers to be used for 
wastewater and stormwater disposal, and ASR 

• Leverage existing knowledge and infrastructure 
• Modernize infrastructure and support tools for 

state of practice assessment and planning 

Delaware Geological Survey – February 2014 
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Presentation Notes
Water production where it is needed.  Surface reservoirs and regionalized groundwater production not viable
GW and aquifers can not be directly observed, need wells
Coastal Plain geology controls Q&Q
GW is connected to SW
All planning tools are models – goal is to use numerical simulators instead of crude calculations

Poorly interconnected supply systems

“Sustainability” is a time-relative value judgement






SNCC-NKC Monitoring Sites 

1. BSF – Peters Tract 
2. Smyrna 
3. WBWA 
4. BSF HQ 
5. CSWA 
6. WMP 
7. WF1 
8. WF2 

Stream gages with 
USGS identifier 

Monitoring well installs 

Delaware Geological Survey - February 2014 

Existing monitoring wells 
added to network 

Presenter
Presentation Notes
Accomplish
1920 feet of wireline core at three sites
Total new wells ~5290’, existing ~ 870’ 
Wells completed at 8 of 8 planned sites .

Two stream gages reactivated (Doves Nest-1483170 & Spring Mill-1483165), 2 others used (Silver Lake Trib. -1483155, Blackbird Cr-1483200)
Water levels observed in 34 wells, (to date >900,000 measurements)
Hydrostratigraphic interpretation and hydraulic testing of wells at 11 sites

Sampled 23 monitoring and 13 domestic wells, reviewed ODW results from 15 public wells

Elevated Arsenic in 17%  of monitoring wells (4 in Mt. Laurel and Rancocas, consistent with MD, NJ findings).  Awaiting results from domestic wells
Elevated chloride in Piney Point (530) and Mt Laurel (210) at WBWA  
GW replenishment rate estimates for deeper Rancocas and Mt. Laurel range 6000-16000 yrs (7 samples), older than H&A model estimates




 Quantity - Key Findings 
• Northern Kent County – very poor yield 

potential for Piney Point and Rancocas 
Aquifers, Blackbird State Forest – very good to 
excellent yield potential for Rancocas Aquifer, 
Magothy Fm not a reliable water source 

• Regional/local pumping influences observed 
• New head data compare well with model 

predictions by He and Andres, and indicate 
more water present than USGS SIR 2008-5145 

• Recharge areas identified 
Delaware Geological Survey - February 2014 
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Confirmation that heads in Piney Point and Mt Laurel aquifers are at or below sea level south of Odessa, east of 13.




Example: 
Mt Laurel 
aquifer 
 
Model 
predicted 
regional head 
distribution 
 
Recharge 
area north of 
Middletown 
& south of 
canal 
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Primary recharge area nw portion of SNCC

Large area of heads below sea level



Quality - Key Findings 

• Elevated Arsenic in 17%  of monitoring wells 
(4 in Mt. Laurel and Rancocas, consistent with 
MD, NJ findings).  Awaiting results from 
domestic wells 

• Elevated chloride in Piney Point (530) and Mt 
Laurel (210) at WBWA   

• GW replenishment rate estimates for deeper 
Rancocas and Mt. Laurel range 6000-16000 yrs 
(7 samples), older than H&A model estimates 

Delaware Geological Survey - February 2014 

Presenter
Presentation Notes
Elevated Arsenic in Mt Laurel and Magothy in sediment samples from Smyrna area cores

Chloride not observed at large pumping centers yet

GW ages indicate “mining” of older groundwater



What next? 

Delaware Geological Survey – February 2014 

A) Monitoring infrastructure help for 
Kent and Sussex – new and repairs 
needed 
 
Water supply competition in some 
areas  
 
Plans for salinity and sea-level rise 
require new information 
 
Water supply concerns will impact 
economic growth 
 
B) CB WIP & TMDL monitoring 
 
 
 
 
 
 



Kent Co 
Monitoring 

• Wells 
• Surface 

water 
• Salinity 
• Estimated 

cost ~ 
$740K 
 

gw sw 
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$740 K




Eastern 
Sussex 

• Wells 
• Surface 

water 
• Salinity 
• Estimated 

cost ~ 
$650K 
 

gw sw 
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$650K



CB WIP & TMDL Monitoring 

• DDA and DNREC-WAMS have long-term need 
to monitor shallow gw for N and P 

• Best way to spend $ - Gov’t or private sector? 

Presenter
Presentation Notes
PCMN wells – 
quarterly sampling of
subset, rotate selection; 
core subset plus rotating selection
Other options




questions? 
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