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Who is Fairfax Water ? Who is Fairfax Water ? –– the Basicsthe Basics

 Drinking waterDrinking water
only utilityonly utility

 ~50~50--50 split 50 split 
retail/wholesaleretail/wholesale



Who is Fairfax Water?Who is Fairfax Water?

• Largest water utility in Virginia 

• One of the 25 largest in the United States

• Serve 1.7 million customers

• Serve one out of every five Virginian’s using 
public water

• Average Daily Production = 167 MGD 
(million gallons per day)



Potomac River Potomac River 

source watersource water

Occoquan Occoquan 
Reservoir source Reservoir source 

waterwater



Frederick P. Frederick P. 
Griffith Jr. Water Griffith Jr. Water 
Treatment PlantTreatment Plant

James J. Corbalis, Jr. James J. Corbalis, Jr. 
Water Treatment Water Treatment 

PlantPlant



Five Steps of ConventionalFive Steps of Conventional
Water TreatmentWater Treatment

1.1. CoagulationCoagulation
2.2. FlocculationFlocculation
3.3. SedimentationSedimentation
4.4. Filtration (deep bed GAC)Filtration (deep bed GAC)
5.5. DisinfectionDisinfection

……with an additional treatmentwith an additional treatment……

OzonationOzonation



Emerging Contaminant DefinitionsEmerging Contaminant Definitions
 Endocrine Disrupting Compounds (EDCs)/Endocrine Disrupting Compounds (EDCs)/

 Chemicals that interfere with the action of natural hormones Chemicals that interfere with the action of natural hormones 
responsible for reproduction, development, and/or behavior responsible for reproduction, development, and/or behavior 
of an organism.of an organism.
 Examples Examples –– pesticides; and natural & synthetic hormonespesticides; and natural & synthetic hormones

 Pharmaceuticals (P)Pharmaceuticals (P)
 Simply put Simply put -- MedicationsMedications

 Encompasses some of the hormoneEncompasses some of the hormone--based compounds based compounds 
already noted as EDCsalready noted as EDCs

 Examples Examples –– antibiotics; heart, cancer, and antiantibiotics; heart, cancer, and anti--epileptic epileptic 
medications; livestock food additivesmedications; livestock food additives

 Personal Care Products (PCPs)Personal Care Products (PCPs)
 Common anthropogenic compoundsCommon anthropogenic compounds

 Examples Examples –– shampoos, bug spray, OTC medsshampoos, bug spray, OTC meds



Emerging ContaminantsEmerging Contaminants--EDC/PPCPEDC/PPCP’’ss
What is FW doing? Nationally, Regionally, LocallyWhat is FW doing? Nationally, Regionally, Locally

 Fairfax Water involvementFairfax Water involvement
 NationallyNationally

 Water Research Foundation (WRF)Water Research Foundation (WRF)
 RegionallyRegionally

 MWCOG (Metropolitan Washington Council of Governments)MWCOG (Metropolitan Washington Council of Governments)
 Potomac River DWSPP (Drinking Water Source Protection Potomac River DWSPP (Drinking Water Source Protection 

Partnership)Partnership)
 Public access to data via website Public access to data via website 

www.mwcog.org/environment/water/watersupply/tracecompounds.www.mwcog.org/environment/water/watersupply/tracecompounds.
aspasp

 LocallyLocally
 Research studies (2007 and 2010) performed to determine what Research studies (2007 and 2010) performed to determine what 

specific compounds to monitor specific compounds to monitor 
 Monitoring the source and finished waters Monitoring the source and finished waters 
 Public access to data via website Public access to data via website www.fairfaxwater.orgwww.fairfaxwater.org



A Closer Look at the National level A Closer Look at the National level ––
Water Research Foundation, WRFWater Research Foundation, WRF

 The WRF is the nation's largest and most well The WRF is the nation's largest and most well 
established research foundations devoted solely established research foundations devoted solely 
to drinking water.to drinking water.

 Strategic Initiative: Strategic Initiative: Provide research into Provide research into 
understanding the sources, occurrence, nature, fate, understanding the sources, occurrence, nature, fate, 
possible health effects, and treatment options for EDCs, possible health effects, and treatment options for EDCs, 
PhACsPhACs, and PCPs., and PCPs.



A Closer Look at the National level A Closer Look at the National level ––
Water Research FoundationWater Research Foundation

 47 funded projects since 1999 to address 47 funded projects since 1999 to address 
emerging contaminant issues emerging contaminant issues 
 Total budget amount of $16,485,402 (funded and inTotal budget amount of $16,485,402 (funded and in--kind) kind) 

 21 reports have been finalized and published21 reports have been finalized and published

 Current funding for 26 onCurrent funding for 26 on--going projectsgoing projects
 (info updated Oct (info updated Oct ’’10)10)



Relevant research findings for FWRelevant research findings for FW

 Project: #2758  Project: #2758  ““Removal of EDCs and Removal of EDCs and 
Pharmaceuticals in Drinking and Reuse Treatment Pharmaceuticals in Drinking and Reuse Treatment 
ProcessesProcesses””
 ConclusionsConclusions

 5. Conventional coagulation, flocculation, and sedimentation 5. Conventional coagulation, flocculation, and sedimentation 
are ineffective for removing the majority of target EDCs and are ineffective for removing the majority of target EDCs and 
PPCPsPPCPs

 8. Ozone is much more effective than chlorine and is able to 8. Ozone is much more effective than chlorine and is able to 
significantly remove the majority of target analytes.significantly remove the majority of target analytes.

 11.  Activated carbon is highly effective for removal of target 11.  Activated carbon is highly effective for removal of target 
analytesanalytes……



Relevant research findings for FWRelevant research findings for FW

 Project # 3085: Project # 3085: Toxicological Relevance of Toxicological Relevance of 
Endocrine Disruptors and Pharmaceuticals in Endocrine Disruptors and Pharmaceuticals in 
Drinking WaterDrinking Water
 ConclusionsConclusions

 Although some EDCAlthough some EDC’’s and s and PPCPsPPCPs were detectedwere detected……there there 
is no evidence of human health risks from consumption is no evidence of human health risks from consumption 
of these waters.of these waters.

 Exposure to estrogenic chemicals in diet is far greater Exposure to estrogenic chemicals in diet is far greater 
than in drinking waterthan in drinking water



Quote to note from Water Research Quote to note from Water Research 
FoundationFoundation’’s s State ofState of Knowledge of EDC Knowledge of EDC 

and Pharms in Drinking Waterand Pharms in Drinking Water, 2008, 2008

 ““ScreeningScreening--level risk assessments conducted to level risk assessments conducted to 
date have not indicated that the trace date have not indicated that the trace 
concentrations of Pharms detected in drinking concentrations of Pharms detected in drinking 
water pose a risk to consumers, and likewise, water pose a risk to consumers, and likewise, 
there is no convincing evidence that EDCs at there is no convincing evidence that EDCs at 
levels occurring in drinking water have caused levels occurring in drinking water have caused 
adverse effects in humans.adverse effects in humans.””



Emerging ContaminantsEmerging Contaminants--EDC/PPCPEDC/PPCP’’ss
What is FW doing? Nationally, Regionally, LocallyWhat is FW doing? Nationally, Regionally, Locally

 Fairfax Water involvementFairfax Water involvement
 NationallyNationally

 Water Research FoundationWater Research Foundation
 RegionallyRegionally

 Potomac River DWSPP (Drinking Water Source Protection Potomac River DWSPP (Drinking Water Source Protection 
Partnership)Partnership)

 MWCOG (Metropolitan Washington Council of Governments) MWCOG (Metropolitan Washington Council of Governments) 
 Public access to data via website Public access to data via website 

www.mwcog.org/environment/water/watersupply/tracecompounds.www.mwcog.org/environment/water/watersupply/tracecompounds.
aspasp

 LocallyLocally
 Research studies (2007 and 2010) performed to determine what speResearch studies (2007 and 2010) performed to determine what specific cific 

compounds to monitor compounds to monitor 
 Monitoring the source and finished waters Monitoring the source and finished waters 
 Public access to data via website Public access to data via website www.fairfaxwater.orgwww.fairfaxwater.org



A Closer Look at Regional levelA Closer Look at Regional level

 Regional  = National Capitol Region Regional  = National Capitol Region 

 Fairfax WaterFairfax Water

 Washington AqueductWashington Aqueduct

 Washington Suburban Sanitary CommissionWashington Suburban Sanitary Commission



www.mwcog.org/environment/water/watersupply/tracecompounds.aspwww.mwcog.org/environment/water/watersupply/tracecompounds.asp



Emerging ContaminantsEmerging Contaminants--EDC/PPCPEDC/PPCP’’ss
What is FW doing? Nationally, Regionally, LocallyWhat is FW doing? Nationally, Regionally, Locally

 Fairfax Water involvementFairfax Water involvement
 NationallyNationally

 Water Research FoundationWater Research Foundation
 RegionallyRegionally

 MWCOG (Metropolitan Washington Council of Governments)MWCOG (Metropolitan Washington Council of Governments)
 Potomac River DWSPP (Drinking Water Source Protection Potomac River DWSPP (Drinking Water Source Protection 

Partnership)Partnership)
 Public access to data via websitePublic access to data via website

 LocallyLocally
 Research studies (2007 and 2010) performed to determine Research studies (2007 and 2010) performed to determine 

what specific compounds to monitor what specific compounds to monitor 
 Monitoring the source and finished waters Monitoring the source and finished waters 
 Public access to data via website Public access to data via website www.fairfaxwater.orgwww.fairfaxwater.org



www.fairfaxwater.orgwww.fairfaxwater.org



Fairfax Water onFairfax Water on--going actionsgoing actions
 ResearchResearch

 AssessAssess

 Monitor Monitor 

 ReportReport

 Repeat Repeat 
 To date, as of October 2010, FW has compiled 10 quarterly To date, as of October 2010, FW has compiled 10 quarterly 

sets of EDC/PPCP data through itsets of EDC/PPCP data through it’’s Emerging Compound s Emerging Compound 
Periodic Testing EffortsPeriodic Testing Efforts



FW List of Compounds for AnalysisFW List of Compounds for Analysis
 AtrazineAtrazine
 Bisphenol ABisphenol A
 Butylbenzyl phthalateButylbenzyl phthalate
 DEHP [di(2DEHP [di(2--

ethylhexyl)phthalate]ethylhexyl)phthalate]
 Dibutyl phthalateDibutyl phthalate
 17b17b--estradiolestradiol
 EstroneEstrone

 Ethynyl estradiolEthynyl estradiol
 Lindane (BHCLindane (BHC--gamma)gamma)
 LinuronLinuron
 MethoxychlorMethoxychlor
 NonylphenolNonylphenol
 OctylphenolOctylphenol

 CaffeineCaffeine
 CarbamazepineCarbamazepine

 MonensinMonensin
 NaproxenNaproxen
 SulfamethoxazoleSulfamethoxazole
 IbuprofenIbuprofen
 ProgesteroneProgesterone



FW List of Compounds with FW List of Compounds with 
detectable levels in Source Watersdetectable levels in Source Waters

 Atrazine Atrazine (Occoquan and Potomac)(Occoquan and Potomac)

 Bisphenol A Bisphenol A (Occoquan)(Occoquan)

 Butylbenzyl phthalateButylbenzyl phthalate
 DEHP [di(2DEHP [di(2--

ethylhexyl)phthalate]ethylhexyl)phthalate]
 Dibutyl phthalateDibutyl phthalate
 17b17b--estradiolestradiol
 Estrone Estrone (Potomac)(Potomac)

 Ethynyl estradiolEthynyl estradiol
 Lindane (BHCLindane (BHC--gamma)gamma)
 LinuronLinuron
 MethoxychlorMethoxychlor
 NonylphenolNonylphenol
 OctylphenolOctylphenol

 Caffeine Caffeine (Potomac)(Potomac)

 Carbamazepine Carbamazepine (Occ and Potomac)(Occ and Potomac)

 MonensinMonensin
 Naproxen Naproxen (Potomac)(Potomac)

 Sulfamethoxazole Sulfamethoxazole (Occ and Potomac)(Occ and Potomac)

 IbuprofenIbuprofen
 Progesterone Progesterone (Occ and Potomac)(Occ and Potomac)



AtrazineAtrazine
 <0.1 <0.1 -- 0.9 ppb detected in both source waters (7 detects out of 0.9 ppb detected in both source waters (7 detects out of 

18) 18) 

 Lowest level of detection = 0.1 ppbLowest level of detection = 0.1 ppb

 EPA Maximum Contaminant Level (MCL) of 3.0 ppb in EPA Maximum Contaminant Level (MCL) of 3.0 ppb in 
Finished watersFinished waters

 Seasonally detected in FW source watersSeasonally detected in FW source waters

 Limited detections in FW finished waters (historical data)Limited detections in FW finished waters (historical data)

 Commonly used herbicide for maize cropsCommonly used herbicide for maize crops

 Watersheds contain agricultural usesWatersheds contain agricultural uses

 Adequately removed by GAC and OzoneAdequately removed by GAC and Ozone



AtrazineAtrazine

 To exceed the Acceptable Daily Intake levels as established To exceed the Acceptable Daily Intake levels as established 
through toxicity calculationsthrough toxicity calculations…….you would have to drink.you would have to drink……

25 8oz. glasses 25 8oz. glasses 
of water per Day*of water per Day*

*water which contained 1.0 ppb Atrazine*water which contained 1.0 ppb Atrazine
(FW project data reflects non(FW project data reflects non--detect for drinking waters)detect for drinking waters)



Bisphenol ABisphenol A
 <0.010 <0.010 -- 0.027 ppb detected in Occoquan source  (one  detected 0.027 ppb detected in Occoquan source  (one  detected 

occurrence out of 18)occurrence out of 18)
 Lowest level of detection = 0.010 ppbLowest level of detection = 0.010 ppb

 No EPA MCL No EPA MCL 

 Intermediate used in production of epoxy and polycarbonate Intermediate used in production of epoxy and polycarbonate 
resins and plasticsresins and plastics

 Commonly found in food and various consumer productsCommonly found in food and various consumer products

 Effectively removed by GAC and OzoneEffectively removed by GAC and Ozone



Bisphenol ABisphenol A

 To exceed the Acceptable Daily Intake levels as established To exceed the Acceptable Daily Intake levels as established 
through toxicity calculationsthrough toxicity calculations…….you would have to drink.you would have to drink……

60,000 8oz. glasses 60,000 8oz. glasses 
of water per Day*of water per Day*

*water which contained 0.025 ppb Bisphenol A*water which contained 0.025 ppb Bisphenol A



CarbamazepineCarbamazepine
 Antiepileptic drug useAntiepileptic drug use

 0.001 to 0.012 ppb detected in both source waters (18/18) 0.001 to 0.012 ppb detected in both source waters (18/18) 
 Lowest level of detection = 0.001 ppbLowest level of detection = 0.001 ppb

 No EPA MCLNo EPA MCL

 WWTP are potential point source contributorsWWTP are potential point source contributors

 One of the most commonly found pharms in One of the most commonly found pharms in WWTPWWTP’’ss

 Watersheds contain Watersheds contain WWTPsWWTPs

 Excellent removal capability byExcellent removal capability by
GAC and OzoneGAC and Ozone



CarbamazepineCarbamazepine

 To exceed the Acceptable Daily Intake levels as To exceed the Acceptable Daily Intake levels as 
established through toxicity calculationsestablished through toxicity calculations…….you .you 
would have to drinkwould have to drink……

5,600  8oz. glasses 5,600  8oz. glasses 
of water per Day*of water per Day*
*water which contained 0.018 ppb Carbamazepine*water which contained 0.018 ppb Carbamazepine
(FW project data reflects non(FW project data reflects non--detect for drinking waters)detect for drinking waters)



EstroneEstrone
 Natural hormoneNatural hormone

 <0.5 to 0.9 ppt detected in Potomac source water only (2/18)<0.5 to 0.9 ppt detected in Potomac source water only (2/18)
 Lowest level of detection = 0.5 pptLowest level of detection = 0.5 ppt

 No EPA MCLNo EPA MCL

 WWTP are potential point source contributorsWWTP are potential point source contributors

 Watersheds contain Watersheds contain WWTPsWWTPs

 Excellent removal capability Excellent removal capability 
by GAC and Ozoneby GAC and Ozone



EstroneEstrone

 To exceed the Acceptable Daily Intake levels as To exceed the Acceptable Daily Intake levels as 
established through toxicity calculationsestablished through toxicity calculations…….you .you 
would have to drinkwould have to drink……

4,300  8oz. glasses 4,300  8oz. glasses 
of water per Day*of water per Day*
*water which contained 0.9 ppt Estrone*water which contained 0.9 ppt Estrone
(FW project data reflects non(FW project data reflects non--detect for drinking waters)detect for drinking waters)



CaffeineCaffeine
 StimulantStimulant

 <0.05 to 0.07 ppb detected in Potomac source water  only (2/18) <0.05 to 0.07 ppb detected in Potomac source water  only (2/18) 
 Lowest level of detection = 0.05 ppbLowest level of detection = 0.05 ppb

 WWTP are potential point source contributorsWWTP are potential point source contributors

 Watersheds contain Watersheds contain WWTPsWWTPs

 No EPA MCLNo EPA MCL

 Excellent removal capability Excellent removal capability 
by GAC and Ozoneby GAC and Ozone



CaffeineCaffeine

 To exceed the Acceptable Daily Intake levels as To exceed the Acceptable Daily Intake levels as 
established through toxicity calculationsestablished through toxicity calculations…….you .you 
would have to drinkwould have to drink……

740,000  8oz. glasses 740,000  8oz. glasses 
of water per Day*of water per Day*
*water which contained 1.0 ppb Caffeine*water which contained 1.0 ppb Caffeine
(FW project data reflects non(FW project data reflects non--detect for drinking waters)detect for drinking waters)



ProgesteroneProgesterone
 Natural hormoneNatural hormone

 <0.1 to 0.3 ppt detected in both source waters  (8/18)<0.1 to 0.3 ppt detected in both source waters  (8/18)
 Lowest level of detection = 0.1 pptLowest level of detection = 0.1 ppt

 No EPA MCLNo EPA MCL

 WWTP are potential point source contributorsWWTP are potential point source contributors

 Watersheds contain Watersheds contain WWTPsWWTPs

 Excellent removal capability Excellent removal capability 
by GAC and Ozoneby GAC and Ozone



ProgesteroneProgesterone

 To exceed the Acceptable Daily Intake levels as To exceed the Acceptable Daily Intake levels as 
established through toxicity calculationsestablished through toxicity calculations…….you .you 
would have to drinkwould have to drink……

1,500  8oz. glasses 1,500  8oz. glasses 
of water per Day*of water per Day*
*water which contained 199 ppt Progesterone*water which contained 199 ppt Progesterone
(FW project data reflects non(FW project data reflects non--detect for drinking waters)detect for drinking waters)



SulfamethoxazoleSulfamethoxazole
 Antibacterial antibioticAntibacterial antibiotic

 <0.002 to 0.027 ppt detected in both source waters  <0.002 to 0.027 ppt detected in both source waters  
(7/18)   (7/18)   
 Lowest level of detection = 0.002 ppbLowest level of detection = 0.002 ppb

 No EPA MCLNo EPA MCL

 Excellent removal capability by GAC and OzoneExcellent removal capability by GAC and Ozone



SulfamethoxazoleSulfamethoxazole

 To exceed the Acceptable Daily Intake levels as To exceed the Acceptable Daily Intake levels as 
established through toxicity calculationsestablished through toxicity calculations…….you .you 
would have to drinkwould have to drink……

51,000,000  8oz. glasses 51,000,000  8oz. glasses 
of water per Day*of water per Day*
*water which contained 0.003 ppb Sulfamethoxazole*water which contained 0.003 ppb Sulfamethoxazole
(FW project data reflects non(FW project data reflects non--detect for drinking waters)detect for drinking waters)



FW List of Compounds with FW List of Compounds with 
detectable levels in Finished Watersdetectable levels in Finished Waters

 AtrazineAtrazine
 Bisphenol A Bisphenol A (Griffith)(Griffith)

 Butylbenzyl phthalateButylbenzyl phthalate
 DEHP [di(2DEHP [di(2--

ethylhexyl)phthalate]ethylhexyl)phthalate]
 Dibutyl phthalateDibutyl phthalate
 17b17b--estradiolestradiol
 EstroneEstrone

 Ethynyl estradiolEthynyl estradiol
 Lindane (BHCLindane (BHC--gamma)gamma)
 LinuronLinuron
 MethoxychlorMethoxychlor
 NonylphenolNonylphenol
 OctylphenolOctylphenol

 CaffeineCaffeine
 CarbamazepineCarbamazepine

 MonensinMonensin
 NaproxenNaproxen
 SulfamethoxazoleSulfamethoxazole
 IbuprofenIbuprofen
 ProgesteroneProgesterone



Bisphenol ABisphenol A
 <0.010 <0.010 -- 0.025 ppb detected in Griffith finished (1  detected 0.025 ppb detected in Griffith finished (1  detected 

occurrence out of 18)occurrence out of 18)
 Lowest level of detection = 0.010 ppbLowest level of detection = 0.010 ppb

 No EPA MCL No EPA MCL 

 Intermediate used in production of epoxy and polycarbonate Intermediate used in production of epoxy and polycarbonate 
resins and plasticsresins and plastics

 Commonly found in food and various consumer productsCommonly found in food and various consumer products

 Effectively removed by GAC and OzoneEffectively removed by GAC and Ozone



Bisphenol ABisphenol A

 To exceed the Acceptable Daily Intake levels as established To exceed the Acceptable Daily Intake levels as established 
through toxicity calculationsthrough toxicity calculations…….you would have to drink.you would have to drink……

60,000 8oz. glasses 60,000 8oz. glasses 
of water per Day*of water per Day*

*water which contained 0.025 ppb Bisphenol A*water which contained 0.025 ppb Bisphenol A



Bisphenol A Bisphenol A -- BPABPA
 Recent hit near detection level in Griffith Finished water Recent hit near detection level in Griffith Finished water -- 1 out of 1 out of 

9 quarters9 quarters

 Low level detection limit for this analyte depicts a lesser degrLow level detection limit for this analyte depicts a lesser degree of ee of 
confidence in quantitative results confidence in quantitative results 

 Extremely low detection level required for FW project based on tExtremely low detection level required for FW project based on the he 
current science at the time (2007) current science at the time (2007) 

 New research since FW project inception shows that the current New research since FW project inception shows that the current 
lower detection level is not needed to predict concentrations oflower detection level is not needed to predict concentrations of
health concernshealth concerns

 The future detection level suggested by toxicological consultantThe future detection level suggested by toxicological consultant is is 
higher than recent hitshigher than recent hits…….but will still give the needed health related .but will still give the needed health related 
information and produce a greater confidence in quantitative resinformation and produce a greater confidence in quantitative resultsults



The BPA  FactsThe BPA  Facts
 Extremely low level and very infrequentExtremely low level and very infrequent

detects of BPA at FWdetects of BPA at FW

 Infrequent and/or low level detects provide analytical Infrequent and/or low level detects provide analytical 
uncertaintyuncertainty

 GAC and Ozone are proven to be effective in GAC and Ozone are proven to be effective in 
removing BPAremoving BPA

 Conservative view of consumptionConservative view of consumption
 60,000 8oz. glasses water/day to exceed the 60,000 8oz. glasses water/day to exceed the 

Acceptable Daily Intake at 0.025 ppb or 25 pptAcceptable Daily Intake at 0.025 ppb or 25 ppt



Current Overall Conclusions Current Overall Conclusions 

 Ozone and GAC are effective in removing the Ozone and GAC are effective in removing the 
source water EDC/PPCPsource water EDC/PPCP’’s as evidenced in the s as evidenced in the 
finished water resultsfinished water results

 Very few detects, and if found at extremely low Very few detects, and if found at extremely low 
concentrationsconcentrations

 Further research neededFurther research needed



Next steps, Next steps, 
FW will continueFW will continue……

 monitoring on a periodic basis for a more robust data monitoring on a periodic basis for a more robust data 
setset

 working with Regional and National organizations to working with Regional and National organizations to 
bring more information to the drinking water industry bring more information to the drinking water industry 
and stakeholdersand stakeholders

 researching the topicresearching the topic……..in order to keep current on ..in order to keep current on 
new technology and findings new technology and findings 



Contact information:Contact information:

Melissa A. BillmanMelissa A. Billman
Fairfax WaterFairfax Water

Manager, WQ Laboratory and ComplianceManager, WQ Laboratory and Compliance
703 289 6561703 289 6561

mbillman@fairfaxwater.orgmbillman@fairfaxwater.org


