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Final Minutes 

ADMINISTRATIVE – John Barndt 

John called the meeting to order at 9:58 a.m. and made the announcement that the DGS talk was 
cancelled that was originally on the Draft Agenda.  David Wunsch had a prior engagement and will 
be rescheduled for the September meeting if he agrees.  Also, John asked that all council board 
members please sit at the head table to make it easier for Kim Burris to hear everyone when taking 
minutes. 

Introductions were made around the room. The attendance list is below. 

John discussed the suggested changes made by Charles Jenner to “Appendix C: WATER USE 
RECOMMENDATIONS AND RESTRICTIONS FOR THREE-PHASE DROUGHT 
OPERATING PLAN”.  There were minor changes that didn’t change the scope of the document.  
Charles left John a voice mail message stating if there were any questions it can be tabled for the 
September meeting.  At this time, John opened the floor for questions.  Laura Mensch asked if a 
glossary was needed for the word “syringing” which is stated in the document as “syringing on 
golf courses”.  She believes it was an additional comment on the document that she was not 
familiar with.  Joe DiNunzio said it doesn’t appear to be a new edit.  Vic Singer seconded the 
motion about including a glossary and that it would be a great idea.  Jerry Kauffman defined the 
word “syringing” to the board and suggested we continue to move on without a glossary.  Jessica 
Rittler Sanchez also discussed with Laura the meaning of the word “syringing.  Jerry said this was 
introduced last Fall and he would like to have this finalized today.  Laura asked if there were any 
other terms that needed a glossary.  Jessica asked Jerry if another word could be used instead of 
“syringing”.  Laura said the word “syringing” is commonly used in the golf course industry but not 
elsewhere.  Andrea Maucher suggested putting a footnote instead of a glossary.  Vic said because 
the board was actually having this discussion that it suggested maybe a glossary is needed.  Vic 
asked if a glossary can be added and add terminology as they arise.  John said this is just one small 
section of one report.  We’ll address as either a footnote or address the issue again at the 
September meeting.  Susan Skomorucha said this wording was all put together by a sub-committee. 
Susan mentioned as an example by adding the words “in progress”, people would still continue to 
plant during a drought emergency.  If you’re in a drought emergency, you’re going to have to 
continue to water if you continue to plant.  Susan was alright with the other changes.  Vic said this 
is yet another term that should be in the glossary.  Susan made mention that Charles told her that 
the Governor can actually make a change to that if we are in a drought emergency.  John said that 
portion was already approved by council and that it is not a new change and can be readdressed 
down the line.  Susan then said she will abstain at this time.  Vic made a motion to adopt and Joe 
DiNunzio seconded.   The motion was to approve the changes that John had sent out in red and not 
to add a glossary.  Jerry said we can pass a resolution to add a footnote for the word “syringing” 
later and also about a drought emergency.   Kathy said we should table this for now because no one 
is present to support it.  Vic then withdrew his motion and Joe withdrew his second of motion.  All 
agreed that Charles and Valann Budischak  need to be present to approve changes.  Joe suggested 
that we have the sub-committee regroup and present changes to the council.  The final verdict was 
to table this issue and no motion needed.  Joe will speak to Charles about what was discussed today 
and that it was tabled until the September meeting. 
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REVIEW OF MARCH 5, 2014 DRAFT MINUTES 

John asked if anyone had any questions or comments about the March 5, 2014 meeting minutes.  
Joe was satisfied with his change that was made.  Joe made the motion to approve and Ed Hallock 
seconded and Andrea abstained.   The March 5, 2014 minutes were approved.  Laura did ask if 
going forward the attendee list could be alphabetized by last name first.  John directed the question 
to Kim and Kim agreed.   

Final minutes will be posted online at http://egov.delaware.gov/pmc/Event/Details/23126 

WATER CONDITIONS REPORT – Stefanie Baxter, DGS 

Stefanie presented a handout summary as of May 31, 2014 of hydrologic conditions which is 
considered a snapshot of water conditions and are tracked on a monthly basis (see 
attachment titled Northern Delaware Drought Advisory Guidelines).  We are up almost 12” 
above normal of precipitation for a 12-month period and above 5” of precipitation for a 6-
month period at the Wilmington Airport.  Brandywine Creek (30-day moving avg) is at 701 
mgd and we would start to focus on this when it is around 85 mgd so you can see we are 
well above the medium.  White Clay Creek-Stanton (30-day moving avg) is at 385 mgd and 
we usually begin to monitor when it’s around 42 mgd.  White Clay Creek at Newark (30-day 
moving avg) is at 116 mgd.  Streamflows are fabulous.  Well Db24-18 is at 8.9 (fbls) and we 
usually look at this around 14-15 (fbls) so we are good.  The Water Conditions Index is 
20.56 which is high.  Normal is between 5-10.  This is the third highest record for the month 
of May.  It was higher in 1973 and 1983.  That number will be inflated because of high flow 
on Brandywine.  Since June of last year, that number has been about 10.  We are coming up 
on a year that the water conditions have been wetter.   

Continuing to monitor chlorides.    Hoopes Reservoir is full (5/15/14).  Newark Reservoir -
0.2’ (6/3/14).  Reservoirs are full and aquifers about the same.   United Water at 75 mg 
(6/3/14) and Joe DiNunzio said Artesian at 72 mg and not 70 mg as stated on the handout.  
Chlorides on the Delaware River (5/28/14), which is taken from the DRBC homepage:  
Normal RM: 68 and the Current RM: 59 which is well below.  Reservoirs in New York City 
(DRBC 5/30/14) storage at 271 bg or 80 bg above drought watch. We are in great shape 
headed into summer.   

The Kent County Hydrologic Conditions precipitation Dover 12-month 6”, 6-month -0.36”, 
5-month -1.87”.  Streamflow St. Jones at Dover 30-day moving average for May 2 to May 
31 at 42 mgd and is above normal.  Groundwater as of April 2014 is 9.41 ft below land 
surface and is above normal.  However, Stefanie noted that Mc51-01a has gone offline at the 
end of April.  She has contacted USGS to try and figure out why. She is assuming that this is 
above normal for May since April was above normal.   

The Sussex County Hydrologic Conditions Precipitation Georgetown 12-month near 4”, 6-
month -2.73”, 5-month -3.93”.  Streamflow Nanticoke River at Bridgeville 30-day moving  
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average for May 2 to May 31 at 81 mgd and is above normal. Groundwater as of May 2014 
is 7.7 ft. below land surface and is above normal.   

Everything is above normal and the entire state is in great condition. 

Stefanie asked if there were any questions.  Andrew Homsey questioned the ASR wells.  Is 
there a known capacity for these? Joe said that we recharge approximately 350,000 gallons 
a day for as long as they can.  Susan said capacity currently at 75 mgd. 

DGS’ full analysis is found on http://www.dgs.udel.edu 

FORECAST SYNOPSIS – Daniel Leathers, State Climatologist (Kevin 
Brinson presented on behalf of Daniel Leathers) 

Kevin presented (see attachment titled Weather Summary and Forecast).  As stated in his Power 
Point presentation, this will be a brief recap of Spring. The 2013-2014 snow season (56.1” at New 
Castle County Airport) was the 2nd largest total in northern Delaware since 1948.   Only the winter 
of 2009-2010 (72.7”) was larger.  Generally, northern Delaware saw more precipitation than 
southern Delaware.  We are in good shape drought wise.  Nothing immediate showing.  30 to 50% 
of seasonal precipitation occurred in 3 events statewide.  On 4/30/14 - 2 to 5 inches, on 5/16/14 - 1 
to 2 inches and on 4/15/14 -  to 2 inches.   

The summer forecast predicts El Nino pattern conditions forming.  This does affect the tropical 
storm formation in the Atlantic.  Typically, this means a lower than normal number of tropical 
storms.  El Nino does seem to be coming but it doesn’t necessarily mean it will directly impact 
Delaware.   Slight to moderate El Nino forming for Fall/Winter 2014.  Slightly drier and milder.  It 
will not be a repeat of last winter if El Nino takes effect.    

Looking at a slow start to the Hurricane Season.  June/July not much tropical storm formation but 
there will be in August/September.    Looking at 8-13 named storms, 3-6 hurricanes and 1-2 major 
hurricanes (category 3 or higher).  It only takes one storm to affect our monthly rainfall totals. 

Kevin asked if there were any questions.  Stefanie Baxter asked what was the 2” rainfall event 
considered to be?  Where does the word “event” come from?  Where does the 2” cutoff come 
from?  Kevin stated that he doesn’t know if there is a really good answer for that.  It’s just a  
common thing for climate change and climate issues.  The general rule for a larger area 2” is 
commonly used.  The word “event” is used anytime it rains.  We just focus on the larger ones. 

WATER UTILITY REPORTS 

Artesian – Joe DiNunzio presented: Joe stated they are seasonably typical.  They completed 
their maintenance rehabilitations.  Llangollen will hopefully be in operation by September and 
everything else is operational.  Artesian's ASR continues to be recharged at a rate of 50,000 
gallons per day, with 72 million gallons currently in storage. 
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Newark -  Mark Neimeister presented:  Maintenance is being done on three major City units.  
They are totally being rehabilitated.  One has been completed and two should be completed by the 
end of this month.  We are meeting demand.  Water levels pretty constant. 

New Castle –  Jay Guyer presented:  Demands are fine and on seasonal trends.  Everything 
normal.  Maintenance done on all their wells.  They are ready for summer. 

United Water Delaware – Susan Skomorucha presented:  Production up for the first four 
months of the year and we lost it in May.  Our production is about 9% below what we typically 
plan.  The ASR is 75 mg stored and holding (no recharge). 

Wilmington– Matt Miller presented:  Everything normal. 16 mgd. Lowest May in the past five years. 
Seeing a trend. Either better metering or people reducing their usage. Jessica asked if the water accounting with 
DRBC has helped in any way? Matt said that is a good question and he has just started looking into that. We think 
we have a lot of metering issues, and have been doing the AWWA audit for several years. John asked if there is 
work being done on the Brandywine? Matt said the River Crossing. Hopefully next year we can
start attacking that. We have funding to replace the crossing but the available money will not be able to be used 
for dam removal.  Maybe with some additional funding from other sources, work can be done to prepare and 
remove dam #1.

Tidewater – Sheila Shannon presented: Experienced the same as United Water as presented 
by Susan.  Production was up for the first four months and then down in May. Severe leaks due 
to the harsh winter but they have been fixed.    

Sussex Shores – Not present. 

OVERVIEW OF DELAWARE CLIMATE CHANGE IMPACT ASSESSMENT REPORT – 
Jennifer de Mooy, DNREC, Division of Climate & Energy 

Jennifer presented (see attachments titled Climate Change and Delaware’s Water Resources and 
Frequently Asked Questions).  She gave a very brief overview to a project that was released 
recently.   Jennifer stated the Assessment Report was developed by the Division of Energy & 
Climate with the support of a Steering Committee – including Water Supply Coordinating Council 
Board Members Dr. Daniel Leathers and Dr. Jerry Kauffman.  Climate projections were developed 
by Dr. Katharine Hayhoe, a leading climate scientist who has done similar projects for the National 
Climate Assessment and other state and regional assessments.  

This report was created in order to understand and communicate the best available science on how 
the climate is changing and what the current and future impacts and risks are for people, places and 
resources in Delaware.   The Assessment includes two main parts: 1) Delaware’s Climate 
summarizes the climate trends (based on historic observations), and climate projections (based on 
global climate models using local weather data); and 2) Delaware’s Resources looks at how climate 
change impacts affect five key sectors: public health, water resources, agriculture, ecosystems and 
wildlife, and infrastructure. 
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As stated in her Power Point presentation, climate change affects Delaware with temperature, 
precipitation and sea level rise.  Climate change affects water resources with water supply and 
demand, water quality and water infrastructure.  Average annual temperatures have already 
increased by 2 ˚F since 1900. They are expected to increase by another 2.5 to 4.5 degrees by mid-
century (2050) and by as much as 8 ˚F by the end of the century.  Higher summer temperatures 
(days over 95˚F) and longer frost–free seasons are already being recorded.  The number of extreme 
heat days is expected to increase -for example, days over 100˚F, consecutive days of high heat, and 
hot nights (where temperature does not drop below 80˚F). 

Rainfall is already extremely variable in Delaware, with an average of 44 inches per year.  Average 
precipitation could increase by 10 percent by the end of the century.  Heavy rainstorms  are 
expected to become more frequent and more intense-having the greatest impact in increased flood 
risks.   

Global average sea level rise since 1900 was approximately 7”.  The Mid-Atlantic has seen higher-
than-average increase in sea level.  In Delaware, sea level has risen approximately 13” during the 
past century.  The rate of sea level rise is expected to increase.  Considering a range of 3-5’ by the 
end of this century. 

These changes can impact water resources in the following ways:  Increased temperatures - and 
increase demand for irrigation water in the summer, increase demand for domestic and municipal 
water use and increase water temperatures (decreased oxygen in bays, rivers, lakes and reduced 
efficiency for power generation).  Changes in precipitation- overflow from combined sewer 
systems, contaminated surface water from runoff and pollutant transport, contamination of 
groundwater recharge areas and wells and damage to water supply and wastewater treatment 
systems, including on-site wastewater treatment systems.   Sea level rise – contamination of surface 
water and groundwater recharge areas and wells, damage to water supply and wastewater treatment 
systems and upstream shift of salt line in the Delaware River.   

Jennifer asked if there were any questions.  Jessica noticed the section on the Frequently Asked 
Questions handout where it stated “What is not included in the Delaware Climate Change Impact 
Assessment?  The Delaware Climate Change Impact Assessment does not prioritize the potential 
impacts of climate change.  It does not provide any economic analysis of climate change impacts.  
And it does not make recommendations for how to respond to these impacts.”  Jessica asked if they 
are planning on any recommendations?  Jennifer stated that it was the intention of this report to be 
just a summary.  Their intention was once this report was done they would move on to the next 
phase.  They are now looking at each state agency and how it can meet their operations and how 
we deal with the public.  Jessica then asked if there are any policy changes?  Jennifer said she 
doesn’t know yet.  Executive Order 41 (EO 41) was signed by Governor Markell in 2013 and is in 
the discussion phase right now.  Jerry Kauffman said our Governor is one of several on the White 
House Board.  Kathy Stiller said it hit home pretty hard because of Hurricane Sandy.  John Barndt 
suggest that Jennifer return for a follow-up once things develop.   

You can find the Assessment on the Division of Energy & Climate webpage: 
http://www.dnrec.delaware.gov/energy/Pages/The-Delaware-Climate-Impact-Assessment.aspx 
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KENT/SUSSEX WATER SUPPLY PLAN – UDWRA/DGS – Jerry Kauffman 

Jerry presented the Draft Twelfth Report which includes all comments that have been made to date 
including Pete McLaughlin’s comments and revisions.  No page numbers are listed yet because it is 
still a draft.  It must be presented to the Governor and General Assembly by the end of this month 
before the General Assembly is over.  John will distribute the Draft Report by e-mail to the council 
board members for their review (has since been e-mailed to the board members).  All comments 
will be taken.  Stefanie stated that Pete wanted everyone to know if there are any questions 
regarding his comments in the draft report you can send them directly to him and he will answer.  
Jerry presented an overview of Section 8 of the draft report.  Conclusion 5 of Section 8 are Pete 
McLaughlin’s comments.  Jerry said this is the right time to release this information.    

Jerry asked if there were any questions.  Responding to the question, Ed said 15 service 
connections and 25 or more people would be classified as a public water system.  [Note – people  
are  not  required  to   go  to  public  water,  but  generally  larger  communities do  for  many  
reasons – JTB] Jerry then suggested to come up with a schedule if the report is to go out by the last 
week of June. How many days are needed to review?  Joe said no earlier than June 16.  It was 
decided to have all comments back to Jerry and/or John by June 16 and then Jerry can make 
suggested changes accordingly and then .pdf the report to everyone by June 18 and Jerry will do a 
final document by June 20 and printed and distributed by last week of June.  John asked if the final 
document needs a vote by the committee.  Jerry said it does but we can do an e-mail vote.  The 
draft report will only be sent to board members.  Jerry said if you do not respond back then that 
will mean you vote as final/approved.  Vic and Jerry both concurred.  Joe asked if there will be the 
“redline changes” document sent out as well.  John stated the “redline change” version and the 
“clean” version will both be sent out just like the “Appendix C” was.  Jessica asked will it still go 
through e-mail with all of the graphics?  Jerry said yes it will.  Kathy Stiller said there are not that 
many graphics.  Jessica asked for a Word Document version of the draft report.  Andrew said we 
can send a link to make it easier.  The final verdict was that a .pdf version will be e-mailed as well 
as the link.  John said when making your comments to please be as specific as you can.  Vic 
agreed.  John then asked if everyone was comfortable with this.  The council stated they really 
need to read the entire document first.  John said after we get all the votes to approve, a cover letter 
will be inserted.  Vic said the most important thing is the data.    

NEXT MEETING – John Barndt 

John said the next meeting has been set for Wednesday, September 17 at 10:00 a.m. at the Kent 
County Administration Building, Room 220.  John then turned the floor over to Kathy.  Kathy 
stated that most people may already know but she is retiring at the end of the month.  There  
will be a new director for the next meeting.  She thanked everyone as this will be her last meeting. 
Jerry said the efficiency of this meeting has never been better partly thanks to her.  John asked if 
there was anything else for the general good.  There was none. 

ADJOURN 

Meeting adjourned at 11:47 a.m. by John Barndt. 
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These minutes are not intended to be a detailed record. They are for the use of the Water Supply 
Coordinating Council members in supplementing their personal notes and recall of Council 
discussions and presentations and to provide information to Council members unable to attend. 
Minutes recorded and submitted by Kimberly Burris. 

Attendees are listed below alphabetically, last name first: 
Barndt, John - DNREC, Division of Water 
Baxter, Stefanie - University of Delaware, DGS 
Brinson, Kevin - Assistant State Climatologist 
deLorimier, Tom - Artesian Water 
DiNunzio, Joesph – ArtesianWater 
Gray, Mary Ellen - Kent County 
Guyer, Jay - New Castle County  
Hallock, Ed - Department of Public Health, Office of Drinking Water 
Homsey, Andrew – University of Delaware, Water Resources Agency 
Kauffman, Gerald (Jerry) - University of Delaware, Water Resources Agency, Director 
Knox, Don – DEMA 
Maucher, Andrea – Division of the Public Advocate 
Mensch, Laura - Department of Agriculture 
Miller, Matt - City of Wilmington 
Neimesiter, Mark – City of Newark 
Rittler-Sanchez, Jessica – DRBC 
Rudd, John - State Fire Marshal 
Rufft, Joanne - Artesian Water 
Shannon, Sheila - Tidewater Utilities 
Singer, Victor - Civic League for New Castle County  
Skomorucha, Susan - United Water 
Stiller, Kathleen - DNREC, Division of Water, Director 
Woodward, Amy - Delaware Public Service Commission 
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Weather Summary and Forecast 
 

Water Supply Coordinating Council Meeting  
 

June 4, 2014 
 

Office of the Delaware State Climatologist 



Spring Weather Recap 



The 2013-2014 snow season 
(56.1” at New Castle County 
Airport) was the 2nd largest 
total in northern Delaware 
since 1948.    
 
Only the winter of 2009-2010 
(72.7”) was larger. 



Generally, northern Delaware 
saw more precipitation than 

southern Delaware. 
 

Main Events: 
• 4/30 – 2 to 5 inches 
• 5/16 – 1 to 2 inches 
• 4/15 – 1 to 2 inches 
 
~ 30 to 50% of seasonal 
precipitation occurred in 3 
events statewide. 



On the whole, northern 
Delaware saw slightly ABOVE 
normal precipitation, while 
Sussex saw slightly BELOW. 





Summer Forecast 



El Nino / La Nina 



El Nino Event Coming… 
SSTs in the tropical Eastern Pacific Ocean are increasing 

El Nino in the summer 
means very little for our 
“typical” weather here in 
Delaware. 
 
El Nino DOES affect 
tropical storm formation 
in the Atlantic.  Typically, 
this means a lower than 
normal number of 
tropical storms. 



ENSO Forecasts for 2014 

General agreement 
among all models that 
minor to moderate El 
Nino event will be in 
place by late 
summer/early fall. 
 
El Nino may have more 
direct impact on 
Delaware weather come 
the Fall/Winter 2014 
(slightly drier and milder). 



2014 Hurricane Season 



2014 Hurricane Season Outlook 

Forecast Factors: 
 
• Developing El Nino in eastern Pacific 
• Below normal sea surface temperatures in Atlantic basin 
• (Currently) below average conditions in Main Development Region in Tropics 

 
Forecast (from NOAA Climate Prediction Center): 
 
• 8 to 13 named storms 
• 3 to 6 hurricanes 
• 1 to 2 major hurricanes (Category 3 or higher) 

 
But…. 
 
It only takes one storm to affect our monthly rainfall totals. 



Floyd 

Agnes 

Diane 
Connie 



NOAA Extended Forecast 

June through August 
Precipitation Forecast 

June through August 
Temperature Forecast 
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The Delaware Climate Change Impact Assessment  

March 2014 - Available online at: 
http://www.dnrec.delaware.gov/energy/Pages/The-Delaware-Climate-Impact-Assessment.aspx  

 
Frequently Asked Questions: 
 
What is the Delaware Climate Change Impact Assessment?   

 The Delaware Climate Change Impact Assessment is a science-based 
summary of how changing climate conditions may affect citizens, 
businesses, and communities in Delaware.  

 The Delaware Climate Change Impact Assessment looks at the 
potential impacts from increasing temperatures, changes in 
precipitation, and sea level rise.   

 The Delaware Climate Change Impact Assessment includes: 1) a 
summary of recent climate trends and future climate projections for 
the State of Delaware; 2) a synthesis of the best available climate 
science that describes current and future impacts of climate change; 
and 3) a summary of the potential impacts to Delaware resources in 
five sectors: public health, water resources, agriculture, wildlife and 
ecosystems, and infrastructure. 

 The Delaware Climate Change Impact Assessment brings together climate science from a wide range 
of scientific sources and summarizes what is relevant for Delaware. 

 
Why did Delaware develop a Climate Change Impact Assessment? 

 Many people in Delaware – homeowners, business owners, government leaders – are concerned 
about climate-related impacts they already see in their communities, like heat, flooding and 
drought. To better understand what the current challenges are and how they may change in the 
future, we need to understand the best available climate science. 

 National and regional climate assessments give us information about current and future climate 
conditions on a broad scale.  The Delaware Climate Change Impact Assessment scales down climate 
information to focus specifically on Delaware.  

 A changing climate can mean new or greater challenges in many sectors – in agriculture, public 
health, water resources, and other areas that affect the economy and quality of life in Delaware.  

 State officials, local governments, residents and businesses must prepare for changing climate 
conditions that will affect communities and economic sectors throughout Delaware. The Climate 
Change Impact Assessment is a valuable resource for practitioners and decision makers who make 
important planning and policy decisions that affect people, communities, and resources across the 
state.   

 
Who developed the Climate Change Impact Assessment? 

 The Delaware Climate Change Impact Assessment was prepared by Delaware’s Division of Energy 
and Climate, under the direction of the Secretary of the Department of Natural Resources and 
Environmental Control (DNREC).   

http://www.dnrec.delaware.gov/energy/Pages/The-Delaware-Climate-Impact-Assessment.aspx
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 The Delaware Climate Change Impact Assessment was guided by a Steering Committee of scientists 
and practitioners who provided content expertise and peer review of the Assessment. The Steering 
Committee consisted of 11 members from the University of Delaware, Delaware State University, 
DNREC, and other state agencies. 

 The Delaware Division of Energy and Climate worked with the Delaware State Climatologist, Dr. Dan 
Leathers, to review climate data and provide an overview of historic climate trends.  The Division 
also consulted with a leading atmospheric scientist– Dr. Katharine Hayhoe (ATMOS Consulting) – to 
develop the future climate projections for Delaware. 

 
How will the Climate Change Impact Assessment be used? 

 State agencies, local governments, business and community leaders will find the Delaware Climate 
Change Impact Assessment a useful reference for Delaware-specific climate information. The 
Assessment will serve as a foundation for more in-depth planning and development of strategies to 
adapt to changing climate conditions. 

 State agencies implementing Executive Order 41: Preparing Delaware for Emerging Climate Impacts 
and Seizing Economic Opportunities from Reducing Emissions will use Delaware specific information 
provided in the Assessment to help the state identify and prepare for changes in climate. EO41 
directs state agencies to improve resiliency by recognizing the risks of flooding and sea level rise, 
developing implementable strategies for adaptation and preparedness to temperature and 
precipitation fluctuations. 

 
What is not included in the Delaware Climate Change Impact Assessment? 

 The Delaware Climate Change Impact Assessment does not prioritize the potential impacts of 
climate change. It does not provide any economic analysis of climate change impacts. And it does 
not make recommendations for how to respond to these impacts. 

 
Additional resources for Delaware climate information: 

Delaware Division of Energy and Climate (main page) 
 http://www.dnrec.delaware.gov/energy/Pages/default.aspx 

Delaware Climate Change Impact Assessment (March 2014) 
http://www.dnrec.delaware.gov/energy/Pages/The-Delaware-Climate-Impact-Assessment.aspx 

Climate Change Projections and Indicators for Delaware (December 2013) 
 http://www.dnrec.delaware.gov/energy/Pages/The-Delaware-Climate-Change-Projections.aspx  

Delaware Environmental Observing System (University of Delaware) 
http://deos.udel.edu/  

Sea Level Rise Vulnerability Assessment for the State of Delaware (May 2012) 
 http://www.dnrec.delaware.gov/coastal/Pages/SLR/DelawareSLRVulnerabilityAssessment.aspx 

Recommendations for Adapting to Sea Level Rise in Delaware (September 2013) 
 http://www.dnrec.delaware.gov/coastal/Pages/SLR/DelawareSLRAdaptation.aspx  
 
For more information, contact the Division of Energy and Climate office: 302-735-3480 
Neelam Patel, Climate Program Lead: Neelam.Patel@state.de.us 
Jennifer de Mooy, Climate Adaptation Project Manager: Jennifer.Demooy@state.de.us  
Morgan Ellis, Climate Policy Analyst:  Morgan.Ellis@state.de.us 

http://www.dnrec.delaware.gov/energy/Pages/default.aspx
http://www.dnrec.delaware.gov/energy/Pages/The-Delaware-Climate-Impact-Assessment.aspx
http://www.dnrec.delaware.gov/energy/Pages/The-Delaware-Climate-Change-Projections.aspx
http://deos.udel.edu/
http://www.dnrec.delaware.gov/coastal/Pages/SLR/DelawareSLRVulnerabilityAssessment.aspx
http://www.dnrec.delaware.gov/coastal/Pages/SLR/DelawareSLRAdaptation.aspx
mailto:Neelam.Patel@state.de.us
mailto:Jennifer.Demooy@state.de.us
mailto:Morgan.Ellis@state.de.us


CLIMATE CHANGE and  
DELAWARE’S WATER RESOURCES 

Jennifer de Mooy 
Delaware Division of Energy and Climate 
Delaware Department of Natural Resources  
and Environmental Control (DNREC) 

June 4, 2014 

 



How does climate change  
affect Delaware? 
 • Temperature 
• Precipitation 
• Sea level rise 
 

 
 
 
 
 
 
How does climate change  
affect water resources? 
 • Water supply and demand 
• Water quality 
• Water infrastructure 
 



Why did we develop the Delaware Climate 
Change Impact Assessment ? 

To understand and communicate the current 
and future impacts and risks from a changing 
climate. 

 
 
 

To summarize the best available science on 
climate change and the potential impacts for 
Delaware. 

To help Delaware’s government, citizens, 
communities and businesses prepare for 
and adapt to climate change. 



 
Delaware Climate Change  

Impact Assessment 
 

Sources 
Sources of peer-reviewed 
science: 
• Scientific literature 
• Scientific assessments 
• Expert interviews 
• Steering Committee of scientists 

and practitioners 
• Delaware historic climate trends 

analyzed by Dr. Daniel J. Leathers, 
DE State Climatologist (UD) 

• Delaware climate projections 
developed by Dr. Katharine Hayhoe 
(ATMOS Research and Consulting) 

 

Contents 
 
Delaware’s Climate 
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Changes in Delaware –  

historic trends and future projections 
  

 

Increasing Temperatures 
 

Average annual temperatures:   
• Have already increased by 

2˚F since 1900. 
• Are expected to increase by 

another 2.5 to 4.5 degrees 
by mid-century (2050). 
 

Extreme temperatures: 
• Higher summer temperatures 

(days over 95˚F) and longer 
frost-free seasons are already 
being recorded. 

• The number of extreme heat 
days is expected to increase – 
for example, days over 100˚F, 
consecutive days of high heat, 
and hot nights (where temp 
does not drop below 80˚F). 
 



Changes in Delaware –  
historic trends and future projections 

Changes in Rainfall 
• Rainfall is already extremely 

variable in Delaware, with 
an average of 44 inches per 
year. 

• Average precipitation could 
increase by 10 percent by 
the end of century. 
 

• Heavy rainstorms are 
expected to become more 
frequent and more intense 
– having the greatest impact 
in increased flood risks. 

 



Changes in Delaware –  
historic trends and future projections 

Rising sea level  
• Global average sea level rise 

since 1900 was approx. 7 
inches.   

• The Mid-Atlantic has seen 
higher-than-average 
increase in sea level – in 
Delaware, sea level has 
risen approx. 13 inches 
during the past century. 
 

• The rate of sea level rise is 
expected to increase – 
planning scenarios are now 
considering a range of 3 to 5 
feet by the end of this 
century. 

 



How do these changes impact water resources? 
 

Increased temperatures 
Increased demand for irrigation water 
in summer 

Agriculture Water supply 

Increased demand for domestic and 
municipal water use (landscaping, 
home use) 

Public health 
Tourism and recreation 

Water supply 

Increased water temperatures 
decreased oxygen in bays, rivers, 
lakes; algal blooms and eutrophication  

Wildlife and 
ecosystems 
Tourism and recreation 
(fishing, swimming, 
boating) 

Water quality 

Increased water temperatures 
reduced efficiency for power 
generation 

Energy 
Industry/energy  

Water 
quality/supply 



How do these changes impact water resources? 

Changes in precipitation  heavy precipitation events 
Overflow from combined sewer systems Infrastructure 

Wildlife and ecosystems 
Public health 

Water quality  

Contaminated surface water from runoff 
and pollutant transport 

Public health 
Wildlife and ecosystems 

Water quality  

Contamination of groundwater recharge 
areas and wells 

Infrastructure 
Public health 

Water quality  

Damage to water supply and wastewater 
treatment systems, including on-site 
wastewater treatment systems 

Infrastructure 
Public health 
Wildlife and ecosystems 

Water quality 



How do these changes impact water resources? 

Sea level rise  coastal inundation, shoreline erosion 
Contamination of surface water and 
groundwater recharge areas and wells 

Infrastructure 
Public health 

Water quality  

Damage to water supply and 
wastewater treatment systems 

Infrastructure 
Public health 
Wildlife and 
ecosystems 

Water quality 

Upstream shift of salt line in the 
Delaware River 

Infrastructure 
Industry 
Wildlife and 
ecosystems 

Water 
quality/supply 



 
Delaware Resources 
 

Delaware Division of Energy & Climate 
http://www.dnrec.delaware.gov/energy/Pages/Climate
.aspx  

• Delaware Climate Change Impact 
Assessment 

• Climate Change Projections and Analysis for 
Delaware (Hayhoe, et al)  

Delaware Coastal Programs 
http://de.gov/slrva 

• Delaware Sea Level Rise Vulnerability 
Assessment 

• Delaware Sea Level Rise Maps 
http://www.dnrec.delaware.gov/Pages/SLRMaps.aspx  

 

 
 

 

http://www.dnrec.delaware.gov/energy/Pages/Climate.aspx
http://www.dnrec.delaware.gov/energy/Pages/Climate.aspx
http://de.gov/slrva
http://www.dnrec.delaware.gov/Pages/SLRMaps.aspx


Delaware Data Sources 

University of Delaware 
• Delaware Environmental Observing System (DEOS) 

http://www.deos.udel.edu/  

• Delaware Environmental Monitoring and Analysis 
Center (DEMAC) 
http://demac.udel.edu/  

Coming Soon…… 
• Delaware Climate Data Portal 

http://www.deos.udel.edu/
http://demac.udel.edu/
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=y6CkCDWPCrVRkM&tbnid=cWR6VcghbdyvzM:&ved=0CAUQjRw&url=http://climate.udel.edu/news/delaware-experiences-warm-temperatures-and-variable-rainfall-during-july-2013&ei=BTxyU8G6MtKdyASwxILICQ&bvm=bv.66330100,d.aWw&psig=AFQjCNE56eX7zyLgQwwjsX3-IGZDkzpLgg&ust=1400081786747639
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=1KcF3FC7MCWw5M&tbnid=jcTyXI4sCaH5FM:&ved=0CAUQjRw&url=http://coastal-flood.udel.edu/about.php&ei=RjxyU9z0IIKhyAS5iIL4Cw&bvm=bv.66330100,d.aWw&psig=AFQjCNE56eX7zyLgQwwjsX3-IGZDkzpLgg&ust=1400081786747639


Climate Indicators 
TEMPERATURE INDICATORS  
Annual – Seasonal Temperature 
Indicators:  
• Maximum Temperatures (10) 
• Minimum Temperatures (10) 
• Average Temperatures (10) 
• Temperature Range (5) 
• Standard Deviation of Temperature 

(10) 

Other Temperature Indicators:  
• Temperature Extremes (17) 
• Growing Season (4) 
• Energy-Related Temperature 

Indicators (2) 
• Temperature Extreme Percentiles (4) 
 



Climate Indicators 
PRECIPITATION INDICATORS 

Annual – Seasonal Precipitation Indicators:  

• Average Precipitation (10) 

• 3-Month Precipitation Change (12) 

• 6- and 12-Month Precipitation Change (13) 

Other Precipitation Indicators: 

• Dry Days (4) 

• Precipitation Indices (3) 

• Extreme Precipitation (22) 

 HUMIDITY HYBRID INDICATORS 

• Dewpoint Indicators (10) 

• Relative Humidity (10) 

• Heat Indices (4) 

• Potential Evapotranspiration (5) 



Thank You! 

For more information, contact: 
 
Jennifer de Mooy – Climate Adaptation Project 
Manager 
Jennifer.demooy@state.de.us 
 
 

mailto:Jennifer.demooy@state.de.us

	ADMINISTRATIVE – John Barndt
	REVIEW OF MARCH 5, 2014 DRAFT MINUTES
	WATER CONDITIONS REPORT – Stefanie Baxter, DGS
	FORECAST SYNOPSIS – Daniel Leathers, State Climatologist (Kevin Brinson presented on behalf of Daniel Leathers)
	WATER UTILITY REPORTS
	OVERVIEW OF DELAWARE CLIMATE CHANGE IMPACT ASSESSMENT REPORT – Jennifer de Mooy, DNREC, Division of Climate & Energy
	KENT/SUSSEX WATER SUPPLY PLAN – UDWRA/DGS – Jerry Kauffman
	NEXT MEETING – John Barndt
	ADJOURN
	Kevin Brinson PP.pdf
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15

	Kevin Brinson PP.pdf
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15

	Jennifer de Mooy PP.pdf
	CLIMATE CHANGE and �DELAWARE’S WATER RESOURCES
	Slide Number 2
	Why did we develop the Delaware Climate Change Impact Assessment ?
	�Delaware Climate Change �Impact Assessment�
	�Changes in Delaware – �historic trends and future projections�
	Changes in Delaware – �historic trends and future projections
	Changes in Delaware – �historic trends and future projections
	How do these changes impact water resources?�
	How do these changes impact water resources?
	How do these changes impact water resources?
	�Delaware Resources�
	Delaware Data Sources
	Climate Indicators
	Climate Indicators
	Thank You!




