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Presenter
Presentation Notes
Good evening!Thank you for inviting me to talk to you about Arlington County’s waterworks this evening.  However, as you’ll see, I will be using the term “waterworks” in a somewhat broader sense than its traditional meaning.



Arlington’s water cycle

Presenter
Presentation Notes
That’s because when I talk about waterworks, I am referring not just to water supply and wastewater treatment infrastructure, but to how we manage the entire water cycle, including stormwater.Here’s a simplified view of the typical Arlington household.  We receive our water supply from the Potomac River.After use, sanitary sewers carry wastewater to the County’s Water Pollution Control Plant where it is treated prior to discharge into Four Mile Run, which then flows into the Potomac River, Chesapeake Bay, and ultimately the Atlantic Ocean.Along the way, some of the water evaporates, returning to the atmosphere where it eventually falls as rain during storms, creating the stormwater that we also need to manage.



Water supply overview

• Raw Water
– Potomac River intake at Great Falls
– Upstream water supply reservoirs (Jennings Randolph Lake, 

Little Seneca Lake)

• Water Treatment Plant
– Dalecarlia WTP – Northwest DC
– Operated by U.S. Army Corps of Engineers
– Supplies water to DC, Arlington, Falls Church, Pentagon, 

National Airport

Presenter
Presentation Notes
Let’s start with water supply.Raw water from the Potomac River is diverted into the Washington Aqueduct at Great Falls, which conveys it to the Dalecarlia Water Treatment Plant on MacArthur Boulevard in Northwest DC.After filtering and settling to remove solids and chemical treatment to make the water safe for consumption, it is pumped across Chain Bridge to several water supply customers in Northern Virginia, including Arlington County.



Water supply distribution

• 500 Miles of pipes
• 3,500 Hydrants
• 13,000 Valves
• 3 pumping stations
• 32 million gallons of storage

Presenter
Presentation Notes
Once it crosses Chain Bridge, the treated water is lifted by the Ethan Allen pumping station and enters an extensive system of pipes, hydrants, valves, and storage tanks that supply safe and reliable water and fire protection services to Arlington County residents and businesses.



Water supply
infrastructure

Presenter
Presentation Notes
Here are some photos of our water supply infrastructure which includes: A lot of pipes, some up to 48 inches in diameter,a variety of valves and pumps,the elevated storage tank at the Lee Pumping Station located at Wakefield and 24th Street North, and,County crews testing fire hydrants to ensure reliability.



Maintaining a safe water supply

• Disinfection: Chloramines
– Adequate residual levels in system
– Reduce disinfection by products

• Tuberculation: Rusty Water
– Corrosion byproducts in pipes

• Corrosion: Lead & Copper
– Mitigation & preventive measures

• Biological contaminants:
– E. coli, cryptosporidium, giardia, etc.

• Environmental contaminants:
– Perchlorate, pharmaceuticals, endocrine 

disrupting chemicals, etc.

Presenter
Presentation Notes
Ensuring a safe water supply is one of our most important responsibilities and County staff work closely with the U.S. Army Corps of Engineers, which operates the Dalecarlia Water Treatment Plant, to ensure the water coming out of your taps is safe.These are some examples of the factors that must be managed and controlled to ensure compliance with State and Federal safe drinking water regulations, or that may be regulated in the future as we learn more about their human health and environmental effects.



Wastewater collection
• 465 miles of 

sewer mains

• 13,000 manholes

• Most wastewater 
flows by gravity, 
except in areas 
served by 12 lift 
stations

Presenter
Presentation Notes
After we use this potable water for drinking, cooking, washing, and bathing, wastewater from our sinks, laundries, and toilets enters an extensive sanitary sewer collection system.Note that most wastewater flows by gravity to the County’s Water Pollution Control Plant, located at South Glebe Road and South Eads Street. In the hillier areas of the County along the Potomac Palisades, and in very flat areas near Crystal City, there are a series of lift stations that pump sewage up over topographic divides to the gravity system where it then flows to the Water Pollution Control Plant.The only exception is a small area in the northernmost corner of the County, where wastewater is pumped into a Fairfax County sanitary sewer line that carries sewage under Chain Bridge and ultimately is treated at the Blue Plains Wastewater Treatment Plant in the District of Columbia.



Wastewater treatment technology
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We’ve come a long way since the early days.  When Arlington County was essentially rural, say after the Civil War, the little building with the crescent moon in the door was considered a perfectly adequate way of managing human waste.  But with a population exceeding 200,000 that approach would simply not be adequate.Today we are amazed by the global transformations caused by the Internet.  But starting around 1850, our modern urban society was made possible through the invention and eventual widespread adoption in the early 1900’s of an equally transformative technology -- the Wastewater Treatment Plant.  Without it, waterborne diseases like cholera and typhoid fever would be far more common.The County’s original wastewater plant was built in the 1930’s, but by the late 1940’s it was overloaded and raw sewage was being discharged into Four Mile Run due to the rapid growth in population following World War II.The plant was finally upgraded in the mid-1950’s and again the 1980’s to accommodate growth and new environmental regulations, following adoption of the Clean Water Act in 1970.



Equalization Tanks

Secondary clarifiers

Filter Building

Aeration Tanks

• Current upgrade & expansion 
• Completion scheduled in 2011
• Cost estimate: $568 million

Presenter
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We are currently upgrading the plant from 30 million gallons per day to 40 mgd to accommodate projected growth in demand due to increasing population and employment.We are also one of the first communities in the Commonwealth that is dealing with new, much more stringent nutrient limits to help protect the Bay.  Our plant already had some of the most stringent phosphorus limits in the nation, but we are now dealing with nitrogen discharge limits that will essentially require us to meet the  limit of current wastewater treatment technology at around 3 milligrams per liter.But as anyone in the environmental field knows, this high pollutant removal comes at a substantial cost.  In fact, we estimate that it will cost over a half billion dollars to complete the current upgrade and expansion.



Why expand and upgrade now?
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• State regulatory requirements to ensure reliable 
wastewater treatment

• Age of facility
• Stringent nutrient controls to protect the Chesapeake Bay
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Why now?  The simple answer to this question is that the Bay, and especially its diverse aquatic life, its fishery resources, and its unique cultural heritage, is dying.  Granted that there are many causes, including agriculture and urban stormwater pollutants, but wastewater plants are an important source of nutrients and other pollutants.In addition, there are State and federal regulatory requirements, driven by the Clean Water Act, that require us to act.  In Virginia, the state requires dischargers to begin planning for expansion once flows exceed 95 percent of the design flow, to ensure adequate and reliable wastewater treatment.  This is what led to the development of the Master Plan for the plant expansion and upgrade in 2001 that we are now implementing.



Clean water is more than just 
infrastructure

Presenter
Presentation Notes
Producing clean water takes more than just infrastructure, though.  It takes dedicated individuals.The Department of Environmental Services employs approximately 95 highly trained professionals to operate this amazing physical, chemical, and biological clean water machine and consistently meet its permit limits, even during the disruption caused by the current construction activity.We have a certified testing laboratory, mechanics, electricians, and licensed plant operators and an active public education and outreach program.  We are visited by many classes from around the region.  Just before Christmas, in fact, we held a tour of the plant on one of the prime shopping Saturdays that was attended by approximately 150 individuals.Perhaps some of these students will be sufficiently intrigued by this field trip to pursue a career in the environmental sciences, eventually becoming the next generation of Arlington County employees whose motto is “We save the Bay everyday.”



How expensive is clean water?
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An interesting question.Clearly household costs have risen substantially since the current plant upgrade and expansion work began around 2001.The combined cost for water and sewer service is currently $10.54 per 1,000 gallons of water used.



Regional water & sewer costs

Jurisdiction
FY 2008

Annual Cost
FY 2009

Annual Cost

Arlington County $644 $738

City of Alexandria $702 $723

Falls Church (Within City Limits) $718 $718

Prince William County $597 $656

District of Columbia $571 $618

Pr. Georges & Montgomery Counties $503 $546

Fairfax City (Residential) $449 $478

Loudon County $459 $470

Fairfax County $394 $423

(based on estimated annual household consumption of 70,000 gallons)
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On an annual basis, assuming average household consumption of 70,000 gallons of water per year, this equals $738 per year for the typical Arlington household.That is about $0.01 per gallon for both safe drinking water and some of the most advanced wastewater treatment technology in the nation.  Compare that to the cost of bottled water sometime.However, since we are one of the first communities in the region facing these new regulatory requirements, we currently have the highest annual combined costs for water supply and wastewater treatment.  Just recognize that these other communities aren’t yet as far along in meeting their regulatory responsibilities and their costs will start rising soon.The District, for example, expects capital costs to upgrade the Blue Plains Wastewater Treatment Plant to approach one and a half billion dollars according to their current CIP.In addition, Fairfax County, which currently has the lowest cost in the region, sells treated water and so has a sizeable revenue stream to offset some of its costs.



Wastewater treatment cost 
benchmarks

Average Annual Residential Charge (NACWA Index)

Summary Statistic 2004 2005 2006 2007 2008

Number of Wastewater Agencies 228 217 207 199 NA

Minimum $30.50 $82.44 $33.00 $35.50 NA

Maximum $612.00 $756.00 $756.00 $733.92 NA

Median $249.43 $262.06 $281.00 $284.16 NA

Arlington County $233.60 $270.00 $308.30 $330.00 $472.00
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How do our costs for wastewater treatment costs compare nationally?Again, it’s difficult to obtain apples and apples figures, but one of the organizations the County belongs to is the National Association of Clean Water Agencies (NACWA).NACWA conducts an annual survey of its members from all over the country and here are the results that have been published for 2004 – 2007.  The 2008 results haven’t come out yet, but you can see that we are generally somewhat above the median but nowhere near the highest cost.  About 60 – 70 percent of NACWA’s members charge less than Arlington, while 30 – 40 percent charge more for wastewater treatment.



Stormwater management

• About 60 percent of County 
drains to Four Mile Run

• Over 50 miles of natural 
streams prior to settlement

Presenter
Presentation Notes
Now let’s talk about stormwater.Here’s the County’s stream network prior to settlement.And here is a map showing the land areas that drained to these small streams, often referred to as watersheds.Overall, about 60 percent of the County’s land area drains to Four Mile Run.



Stormwater management

• 366 miles of storm sewers
• 10,000 catch basins

• Only 26 miles of natural 
stream remain
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Today, only about half, or 26 miles, of the original natural streams remain.The rest were put underground in storm sewers as the community developed, especially during the housing boom following World War II.Here’s the existing storm sewer network, with approximately 366 miles of storm sewer pipes that carry stormwater to the nearest stream.



Stormwater management

• Flood protection

Lower Four Mile Run after 1975 flood

Presenter
Presentation Notes
The reason for creating storm sewers was initially to protect people and property from flooding, and to ensure safe travel on streets during and immediately after storms.But what we have learned is that storm sewers are an imperfect engineering solution to flooding that solve some drainage problems, but create many environmental problems.Especially as the amount of impervious surfaces in the region grew, as shown here, both the amount and velocity of runoff increased.  This led to the need for ever larger infrastructure investments like the U.S. Army Corps of Engineers flood control project on lower Four Mile Run.



Aging stormwater infrastructure

• Most of system built between 
1940 – 1960

• Concrete pipe life expectancy 
(~ 50 - 75 yr)

• Approx. 11 miles of corrugated 
metal pipe (< 40 yr. life)

• 60 percent of the County’s 366 
mile pipe network is already at or 
beyond its useful life.

Presenter
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In Arlington, one of the most critical stormwater problems we now face is the age of our infrastructure.Due to the rapid development of the County following World War II, as much as 60 percent our infrastructure is reaching the end of its useful life and will need to be replaced or repaired to continue to function effectively.



Storm sewers do not age gracefully

Columbia Pike near
South George Mason Drive

(2003)

24th Street South
(2006)

Military Road
at Donaldson Run

(2001)

Emergency 
repair cost = 
$1.2 million Emergency 

repair cost = 
$2.1 million

Emergency 
repair cost = 
$0.4 million
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One of the results of aging infrastructure has been the recent increase in catastrophic failures, particularly of the older corrugated steel culverts and pipes shown here.Unfortunately, when storm sewers fail they often do so dramatically, inconveniently, and dangerously, often during major storm events.  And catastrophic failures like these are unplanned and expensive to repair.



The regulatory challenge:
- to protect local streams…

Pimmit Run
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Stormwater is also subject to a whole range of new State and federal regulations designed to achieve the Clean Water Act’s goal of fishable and swimmable waterways.The County has a Municipal Separate Storm Sewer System permit that regulates discharges from its storm sewers.  This is designed to protect local streams from the pollutants in urban runoff.



…and create healthy, stable,
restored streams…

Donaldson Run
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The County also has a Watershed Management Plan that was adopted in 2001 that lays out our strategy for creating healthy, restored streams with stable channels and floodplains.



…to help save the 
Chesapeake Bay.
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Ultimately, we are part of the regulatory effort that the States and EPA have established throughout the Bay watershed under the Clean Water Act to protect the Chesapeake Bay.



Stormwater 
infrastructure
deterioration

Presenter
Presentation Notes
The problem is that urban streams are so severely degraded that we will need a long-term, sustained effort to improve their condition.  Here are a few examples of the sorts of problems we’ve observed in Arlington streams, including deteriorating stormwater outfalls and sanitary sewer infrastructure.



Litter and debris

Presenter
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Storm sewers and catch basins are also very efficient litter delivery systems.



Sanitary sewer leaks

Presenter
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And when sanitary sewers fail, they generally flow into storm sewers, ultimately releasing raw sewage into our streams.



Hazardous material spills

Pollutants in urban stormwater

Presenter
Presentation Notes
And the next time you see someone washing their car and letting the suds flow down the gutter, or changes oil and dumps the used oil down the nearest catch basin, remember that storm sewers flow directly to the nearest stream.  Not to mention the regular hazardous spill reports we respond to, as shown by these absorbent booms that the Fire Department used to clean up a gasoline spill into Four Mile Run near Shirlington.



Severe 
streambank erosion

and habitat 
degradation
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Streambank erosion and habitat degradation are also widespread, due in large part to the amount and high velocity of runoff from impervious surfaces that cover approximately 40 percent of the County’s land area.



Stormwater funding

• County Board adopted a Sanitary District tax of $0.010 per $100 of 
assessed real property value dedicated to stormwater management.

– Arlington joins over 400 local governments that have adopted a 
dedicated funding source for stormwater management.

– Typical household cost ~ $53 per year.

– Operations funding available in FY 2009 ~ $3.1 million 
• 4.0 FTEs approved in FY 2008 and 7.0 FTEs in FY 2009

• supports engineering plan review, GIS stormwater data update, operations & 
maintenance, regulation & enforcement, and an update of the Stormwater 
Master Plan

– Capital funding available in FY 2009 ~ $5.3 million 
• several critical stormwater capital projects  

• environmental and water quality improvement projects, stormwater 
infrastructure maintenance work, and contingency funding for emergencies

Presenter
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Because of these concerns – aging infrastructure and strict new regulatory requirements – the County Board adopted a new funding approach for Stormwater Management last April.  Over 400 local governments around the country already use some form of dedicated funding sources for stormwater management and this number is growing.The Sanitary District tax rate that was adopted is $0.010 per $100 of assessed property value.  It is expected to generate about $5.6 million per year that will be dedicated for stormwater management purposes.  The typical residential household will pay approximately $53 per year.This tax revenue will fund additional staff to address several gaps that were identified in a needs analysis completed in 2004 and later updated during the FY 2009 budget process.  We will also be updating the County’s Stormwater Master Plan and expanding our regulation and enforcement capabilities to satisfy State and EPA requirements under our MS4 Stormwater Permit.We will also begin work on several important stormwater capital projects identified in the Capital Improvement Program that was adopted this past spring, primarily to address the flooding problems that occurred in June 2006 when over 300 properties sustained some level of water damage from flooded basements or sewage backups caused by that major storm event.
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Here’s a map showing the capital projects that I mentioned that are currently included in the adopted CIP.
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The cost of Arlington’s waterworks

Typical Annual Residential Costs
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Bottom line, the typical residential household in Arlington pays approximately $813 per year for essential water services, including water supply, wastewater treatment, and stormwater management.



Future challenges

• New regulatory requirements
– Total Maximum Daily Load (TMDL) for Chesapeake Bay 

(nutrients), Potomac River (PCBs),  and Four Mile Run (bacteria)

– MS4 stormwater permit requirements 

– Stormwater management regulations

– Endocrine disrupting chemicals

• Climate change
– Could fundamentally alter the global water cycle

Presenter
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Of course, the water business is always changing and evolving and we are watching several issues very carefully, mostly in the regulatory arena since each of these could result in new and potentially costly federal or state requirements.These include the impact of State and EPA court-mandated efforts to establish pollution budgets, known as Total Maximum Daily Loads, for a variety of pollutants.We also expect to receive a new MS4 stormwater permit this spring from the Virginia Dept. of Conservation and Recreation, as soon as the state works out some philosophical disagreements with EPA.The State is also developing new stormwater management regulations that we expect to be issued in the next year or so that will put much greater emphasis on Low Impact Development techniques for managing runoff.At the Water Pollution Control Plant, we’re closely watching the research and regulations dealing with endocrine disrupting chemicals.And finally, we’re very concerned about the issue of Climate Change, since it could fundamentally change the whole water cycle.  Climate experts say that climate models predict more frequent and intense storms in the Mid-Atlantic, more severe droughts, potential changes in biodiversity and habitat, and unknown climate threshold effects.  Definitely something we can’t afford to ignore in planning for Arlington’s future waterworks.



Questions

For additional information, contact
Jeff Harn (703-228-3612) 
or visit www.arlingtonva.us/des

Presenter
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With that overview, I’d be happy to answer your questions.

http://www.arlingtonva.us/des
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