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1,4-DIOXANE REGIONAL OVERVIEW

• How was it used and where to find it?

• How to regulate it?

• Is it in drinking water supplies?
– Private Wells

– Public Water Systems

• What about Industrial & Municipal waste 
water discharges?

Connecticut Department of Energy and Environmental Protection

USES OF 1,4-DIOXANE

• Solvent Stabilizer for 111-TCA

• As the Main Ingredient

– Cellulose Acetate Membrane Production

– Scintillation Counting Cocktails/Bray’s Solution

• Synthesis of other products

– Brominated flame retardants

– Pharmaceutical industry

– Paper industry (coated paper)
Source: T. Mohr, Midwest GeoSciences 

Webinar, March 19 & 21, 2013.

http://www.google.com/imgres?imgurl=http://www.advantecmfs.com/filtration/membranes/img/cace.jpg&imgrefurl=http://www.advantecmfs.com/filtration/membranes/mb_ca.shtml&usg=__Pa6CoH69UpV_IBK8J7IW-8IaOTA=&h=576&w=720&sz=48&hl=en&start=2&zoom=1&tbnid=1B-Fhogqk75LDM:&tbnh=112&tbnw=140&ei=rABTUeTKK-Pt0gGo-4FQ&prev=/search?q=cellulose+acetate+membrane&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CC4QrQMwAQ
http://www.google.com/imgres?imgurl=http://www.advantecmfs.com/filtration/membranes/img/cace.jpg&imgrefurl=http://www.advantecmfs.com/filtration/membranes/mb_ca.shtml&usg=__Pa6CoH69UpV_IBK8J7IW-8IaOTA=&h=576&w=720&sz=48&hl=en&start=2&zoom=1&tbnid=1B-Fhogqk75LDM:&tbnh=112&tbnw=140&ei=rABTUeTKK-Pt0gGo-4FQ&prev=/search?q=cellulose+acetate+membrane&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CC4QrQMwAQ
http://www.google.com/imgres?imgurl=http://cyberbee.net/gallery/var/resizes/research/jh/DSCN4138.jpg?m=1352088232&imgrefurl=http://cyberbee.net/gallery/index.php/photos/769&usg=__ZE79ERbeNZpRnJ4vt5i0WgUArA4=&h=600&w=800&sz=80&hl=en&start=20&zoom=1&tbnid=-HVY86LptsC1rM:&tbnh=107&tbnw=143&ei=7ABTUameMKrp0AHjvYBw&prev=/search?q=scintillation+counting+cocktails&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CFIQrQMwEw
http://www.google.com/imgres?imgurl=http://cyberbee.net/gallery/var/resizes/research/jh/DSCN4138.jpg?m=1352088232&imgrefurl=http://cyberbee.net/gallery/index.php/photos/769&usg=__ZE79ERbeNZpRnJ4vt5i0WgUArA4=&h=600&w=800&sz=80&hl=en&start=20&zoom=1&tbnid=-HVY86LptsC1rM:&tbnh=107&tbnw=143&ei=7ABTUameMKrp0AHjvYBw&prev=/search?q=scintillation+counting+cocktails&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CFIQrQMwEw
http://www.google.com/imgres?imgurl=http://image.made-in-china.com/2f0j00LejtrwqJrMgH/One-Side-Coated-Paper-gloss-and-Matt-.jpg&imgrefurl=http://rabecochina.en.made-in-china.com/productimage/tMvQSiThgoUH-2f0j00LejtrwqJrMgH/China-One-Side-Coated-Paper-gloss-and-Matt-.html&usg=__3FYzKSGhRXYbFeX2Ya4J5oxr1Qg=&h=464&w=358&sz=17&hl=en&start=2&zoom=1&tbnid=l16G_hGzfOp9-M:&tbnh=128&tbnw=99&ei=IQFTUeTRJuiv0AH7ioDADA&prev=/search?q=coated+paper&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CC4QrQMwAQ
http://www.google.com/imgres?imgurl=http://image.made-in-china.com/2f0j00LejtrwqJrMgH/One-Side-Coated-Paper-gloss-and-Matt-.jpg&imgrefurl=http://rabecochina.en.made-in-china.com/productimage/tMvQSiThgoUH-2f0j00LejtrwqJrMgH/China-One-Side-Coated-Paper-gloss-and-Matt-.html&usg=__3FYzKSGhRXYbFeX2Ya4J5oxr1Qg=&h=464&w=358&sz=17&hl=en&start=2&zoom=1&tbnid=l16G_hGzfOp9-M:&tbnh=128&tbnw=99&ei=IQFTUeTRJuiv0AH7ioDADA&prev=/search?q=coated+paper&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CC4QrQMwAQ
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USES OF 1,4-DIOXANE (cont.)
• As a Minor Ingredient

– Magnetic tape production

– Tissue preservative in histology

– Inks and printing operations

– Painting, coating and stripping

– Polyurethane medical devices

– Brake cleaning sprays and fluids

– Wood glue and contact cement

– Loosening agent for hardware
Source: T. Mohr, Midwest GeoSciences 

Webinar, March 19 & 21, 2013.

Connecticut Department of Energy and Environmental Protection

USES OF 1,4-DIOXANE (cont.)
• Produced as By-Product

– Photographic film recycling (dimethyl  
terephthalate, DMT)

– Aircraft deicing fluid

– Ethoxylated surfactant production

– Personal care products, Cosmetics,           
Shampoos

– Resin production

– PET plastic production

– Antifreeze production Source: T. Mohr, Midwest GeoSciences 

Webinar, March 19 & 21, 2013.

http://www.google.com/imgres?imgurl=http://us.123rf.com/400wm/400/400/claudiodivizia/claudiodivizia0806/claudiodivizia080600012/3134384-magnetic-tape-reel-for-computer-data-storage.jpg&imgrefurl=http://www.123rf.com/photo_3134384_magnetic-tape-reel-for-computer-data-storage.html&usg=__DDZVRhW20Oi7Dbk2C9r3xypzM4w=&h=900&w=1200&sz=125&hl=en&start=10&zoom=1&tbnid=Vlc_aJlOvL5NzM:&tbnh=113&tbnw=150&ei=Wf5SUZH_BdLe4AOZt4GYDA&prev=/search?q=magnetic+tape&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CD4QrQMwCQ
http://www.google.com/imgres?imgurl=http://us.123rf.com/400wm/400/400/claudiodivizia/claudiodivizia0806/claudiodivizia080600012/3134384-magnetic-tape-reel-for-computer-data-storage.jpg&imgrefurl=http://www.123rf.com/photo_3134384_magnetic-tape-reel-for-computer-data-storage.html&usg=__DDZVRhW20Oi7Dbk2C9r3xypzM4w=&h=900&w=1200&sz=125&hl=en&start=10&zoom=1&tbnid=Vlc_aJlOvL5NzM:&tbnh=113&tbnw=150&ei=Wf5SUZH_BdLe4AOZt4GYDA&prev=/search?q=magnetic+tape&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CD4QrQMwCQ
http://www.google.com/imgres?imgurl=http://image.4wheeloffroad.com/f/9023837+w750+st0/131_0707_09_z+teraflex_brakes+brake_cleaner.jpg&imgrefurl=http://www.4wheeloffroad.com/techarticles/wheels/131_0707_teraflex_rear_disc_brake_kit/photo_10.html&usg=__hczpeR22TyFbPIP-TvOFwN2PsXg=&h=480&w=640&sz=76&hl=en&start=12&zoom=1&tbnid=Em8-VgTonay0fM:&tbnh=103&tbnw=137&ei=jf5SUZnaA-bj4AOFm4HIDA&prev=/search?q=brake+cleaner&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CEIQrQMwCw
http://www.google.com/imgres?imgurl=http://image.4wheeloffroad.com/f/9023837+w750+st0/131_0707_09_z+teraflex_brakes+brake_cleaner.jpg&imgrefurl=http://www.4wheeloffroad.com/techarticles/wheels/131_0707_teraflex_rear_disc_brake_kit/photo_10.html&usg=__hczpeR22TyFbPIP-TvOFwN2PsXg=&h=480&w=640&sz=76&hl=en&start=12&zoom=1&tbnid=Em8-VgTonay0fM:&tbnh=103&tbnw=137&ei=jf5SUZnaA-bj4AOFm4HIDA&prev=/search?q=brake+cleaner&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CEIQrQMwCw
http://www.google.com/imgres?imgurl=http://img2-2.timeinc.net/toh/i/g/11/products/02-glue-guide/00-wood-paste.jpg&imgrefurl=http://www.thisoldhouse.com/toh/photos/0,,20463799,00.html&usg=__aB4vkjpNwgTTFvjBFHvTHBs4fbo=&h=400&w=400&sz=33&hl=en&start=10&zoom=1&tbnid=0tJGV8LOyMGfiM:&tbnh=124&tbnw=124&ei=cgBTUaW2AcjE0AGw1oDACg&prev=/search?q=wood+glue&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CD4QrQMwCQ
http://www.google.com/imgres?imgurl=http://img2-2.timeinc.net/toh/i/g/11/products/02-glue-guide/00-wood-paste.jpg&imgrefurl=http://www.thisoldhouse.com/toh/photos/0,,20463799,00.html&usg=__aB4vkjpNwgTTFvjBFHvTHBs4fbo=&h=400&w=400&sz=33&hl=en&start=10&zoom=1&tbnid=0tJGV8LOyMGfiM:&tbnh=124&tbnw=124&ei=cgBTUaW2AcjE0AGw1oDACg&prev=/search?q=wood+glue&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CD4QrQMwCQ
http://www.google.com/imgres?imgurl=http://www.kristinjackson.net/wp-content/uploads/2011/11/0shampoo.jpg&imgrefurl=http://www.kristinjackson.net/2011/11/i-cant-believe-i-used-a-sulfate-shampoo/&usg=__GLI7wyIzuFVTLplSP9lgbyQZnkc=&h=458&w=680&sz=120&hl=en&start=5&zoom=1&tbnid=opJ4LLgaxRCmtM:&tbnh=94&tbnw=139&ei=s_lSUZSBF5XB4AOFxYDwDg&prev=/search?q=shampoo&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDQQrQMwBA
http://www.google.com/imgres?imgurl=http://www.kristinjackson.net/wp-content/uploads/2011/11/0shampoo.jpg&imgrefurl=http://www.kristinjackson.net/2011/11/i-cant-believe-i-used-a-sulfate-shampoo/&usg=__GLI7wyIzuFVTLplSP9lgbyQZnkc=&h=458&w=680&sz=120&hl=en&start=5&zoom=1&tbnid=opJ4LLgaxRCmtM:&tbnh=94&tbnw=139&ei=s_lSUZSBF5XB4AOFxYDwDg&prev=/search?q=shampoo&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDQQrQMwBA
http://www.google.com/imgres?imgurl=http://www.cdn.sciencebuddies.org/Files/1103/11/Chem_career_img009.jpg&imgrefurl=http://www.sciencebuddies.org/science-fair-projects/science-engineering-careers/Chem_chemicaltechnician_c001.shtml&usg=__qmY2ssXI1kIMrCKEHzTNanrgxeo=&h=140&w=170&sz=38&hl=en&start=2&zoom=1&tbnid=mAVQ_ak0hE_kgM:&tbnh=82&tbnw=99&ei=6PlSUd7qItbh4AO9joHQCg&prev=/search?q=shampoo+suds&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CC4QrQMwAQ
http://www.google.com/imgres?imgurl=http://www.cdn.sciencebuddies.org/Files/1103/11/Chem_career_img009.jpg&imgrefurl=http://www.sciencebuddies.org/science-fair-projects/science-engineering-careers/Chem_chemicaltechnician_c001.shtml&usg=__qmY2ssXI1kIMrCKEHzTNanrgxeo=&h=140&w=170&sz=38&hl=en&start=2&zoom=1&tbnid=mAVQ_ak0hE_kgM:&tbnh=82&tbnw=99&ei=6PlSUd7qItbh4AO9joHQCg&prev=/search?q=shampoo+suds&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CC4QrQMwAQ
http://www.google.com/imgres?imgurl=http://www.all-recycling-facts.com/images/PET1.gif&imgrefurl=http://www.all-recycling-facts.com/recycling-codes.html&usg=__umE9aAS3qAMqxhvd8JYQCf_FXU0=&h=100&w=82&sz=2&hl=en&start=5&zoom=1&tbnid=4zOXkp93-6MRdM:&tbnh=82&tbnw=67&ei=4_tSUa2MGa3e4AOAmIDADw&prev=/search?q=pet+plastic+symbol&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDQQrQMwBA
http://www.google.com/imgres?imgurl=http://www.all-recycling-facts.com/images/PET1.gif&imgrefurl=http://www.all-recycling-facts.com/recycling-codes.html&usg=__umE9aAS3qAMqxhvd8JYQCf_FXU0=&h=100&w=82&sz=2&hl=en&start=5&zoom=1&tbnid=4zOXkp93-6MRdM:&tbnh=82&tbnw=67&ei=4_tSUa2MGa3e4AOAmIDADw&prev=/search?q=pet+plastic+symbol&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDQQrQMwBA
http://www.google.com/imgres?imgurl=https://www.evernote.com/shard/s2/res/b241a13e-c0ab-47d0-9afb-3f1f9e588f99.jpg?resizeSmall&width=800&imgrefurl=https://www.evernote.com/shard/s2/note/83639c1c-694b-4079-8af1-5a0c80b12108/bluecockatoo/Craftiness&usg=__tjaBJ5B9aKatRc_zVMJRTjQVaGs=&h=534&w=800&sz=180&hl=en&start=2&zoom=1&tbnid=BxqdzeRHWaomOM:&tbnh=95&tbnw=143&ei=V_xSUYKiDviz4AOC0IDYCQ&prev=/search?q=pet+plastic+bottles&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CC4QrQMwAQ
http://www.google.com/imgres?imgurl=https://www.evernote.com/shard/s2/res/b241a13e-c0ab-47d0-9afb-3f1f9e588f99.jpg?resizeSmall&width=800&imgrefurl=https://www.evernote.com/shard/s2/note/83639c1c-694b-4079-8af1-5a0c80b12108/bluecockatoo/Craftiness&usg=__tjaBJ5B9aKatRc_zVMJRTjQVaGs=&h=534&w=800&sz=180&hl=en&start=2&zoom=1&tbnid=BxqdzeRHWaomOM:&tbnh=95&tbnw=143&ei=V_xSUYKiDviz4AOC0IDYCQ&prev=/search?q=pet+plastic+bottles&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CC4QrQMwAQ
http://www.google.com/imgres?imgurl=http://i.cdn.turner.com/cnn/2010/TRAVEL/12/22/airplane.deicing/t1larg.deicing.gi.jpg&imgrefurl=http://www.cnn.com/2010/TRAVEL/12/22/airplane.deicing/index.html&usg=__5QtB9vICTFEURiOAk2WXuMtfZ4w=&h=360&w=640&sz=50&hl=en&start=10&zoom=1&tbnid=ooSwlwt06NvwvM:&tbnh=77&tbnw=137&ei=zvxSUYbsD7XE4APQg4DgAw&prev=/search?q=airplane+deicing&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CD4QrQMwCQ
http://www.google.com/imgres?imgurl=http://i.cdn.turner.com/cnn/2010/TRAVEL/12/22/airplane.deicing/t1larg.deicing.gi.jpg&imgrefurl=http://www.cnn.com/2010/TRAVEL/12/22/airplane.deicing/index.html&usg=__5QtB9vICTFEURiOAk2WXuMtfZ4w=&h=360&w=640&sz=50&hl=en&start=10&zoom=1&tbnid=ooSwlwt06NvwvM:&tbnh=77&tbnw=137&ei=zvxSUYbsD7XE4APQg4DgAw&prev=/search?q=airplane+deicing&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CD4QrQMwCQ
http://www.google.com/imgres?imgurl=http://www.tn.gov/environment/swm/images/hhw_antifreeze.jpg&imgrefurl=http://www.tn.gov/environment/swm/oil/antifreeze.shtml&usg=__WhCcbxLqggfwSKrmL3_KIQRk2Zw=&h=188&w=250&sz=52&hl=en&start=3&zoom=1&tbnid=9qNqNloAhGhD_M:&tbnh=83&tbnw=111&ei=4_1SUavFE5fG4AOHqIG4Ag&prev=/search?q=antifreeze&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDAQrQMwAg
http://www.google.com/imgres?imgurl=http://www.tn.gov/environment/swm/images/hhw_antifreeze.jpg&imgrefurl=http://www.tn.gov/environment/swm/oil/antifreeze.shtml&usg=__WhCcbxLqggfwSKrmL3_KIQRk2Zw=&h=188&w=250&sz=52&hl=en&start=3&zoom=1&tbnid=9qNqNloAhGhD_M:&tbnh=83&tbnw=111&ei=4_1SUavFE5fG4AOHqIG4Ag&prev=/search?q=antifreeze&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CDAQrQMwAg
http://www.google.com/imgres?imgurl=http://www.vibrationsolution.com/blog/wp-content/uploads/2009/03/he-laundry-detergent-the-vibration-solution.jpg&imgrefurl=http://www.vibrationsolution.com/blog/tag/he-detergent/&usg=__08mk3pBnDTlHU5LJWQGskOQnYn0=&h=792&w=1008&sz=604&hl=en&start=1&zoom=1&tbnid=olhiU6U-YaQFkM:&tbnh=118&tbnw=150&ei=hAZTUeLXHqyn0AHY0YCoDQ&prev=/search?q=laundry+detergent&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CCwQrQMwAA
http://www.google.com/imgres?imgurl=http://www.vibrationsolution.com/blog/wp-content/uploads/2009/03/he-laundry-detergent-the-vibration-solution.jpg&imgrefurl=http://www.vibrationsolution.com/blog/tag/he-detergent/&usg=__08mk3pBnDTlHU5LJWQGskOQnYn0=&h=792&w=1008&sz=604&hl=en&start=1&zoom=1&tbnid=olhiU6U-YaQFkM:&tbnh=118&tbnw=150&ei=hAZTUeLXHqyn0AHY0YCoDQ&prev=/search?q=laundry+detergent&hl=en&gbv=2&tbm=isch&itbs=1&sa=X&ved=0CCwQrQMwAA
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FACILITIES / OPERATIONS 
Where 1,4-Dioxane Could Be Found

Degreasing operations Electroplating/polishing

Paints, varnishes, lacquers, 
strippers

Inks, dyes, coatings, and 
adhesives

Pharmaceutical mfg. plants & 
laboratories

Polymers, plastics, and rubber

Petrochemical processing Explosives mfg.

Semiconductors, electronic 
components

Commercial printing and 
photographic equipment

Connecticut Department of Energy and Environmental Protection

FACILITIES / OPERATIONS 
Where 1,4-Dioxane Could Be Found

Military Installations/DoD sites NPL sites

RCRA CA sites University and other landfills

Airports with de-icing fluids Agricultural & veterinary 
products

Cotton, textiles Pulp, paper, fiber manufacture 

Personal care products 
(cosmetics, detergents, 
shampoos)

Many places!
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WHERE ARE NEWMOA STATES 
FINDING IT?

• Industrial sites that used solvents

– Often with TCA and/or TCE & breakdown products

• Superfund sites

• LANDFILLS – “in the soup”

• Potable wells

• Car washes (NH)

• Waste water effluent & wells near large septic 
(NH)

Connecticut Department of Energy and Environmental Protection

OTHER CONSIDERATIONS
• Why co-location with TCE?

• Leading edge of plume

• Can penetrate mineral structure of clay LF 
liners (T. Mohr)

• Retained in unsaturated silts/clays at 10-100x 
concentration as in adjacent sands (T. Mohr)

• Don’t use polyethylene Passive-Diffusion Bag 
samplers

• Liquinox – present in trace amounts
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HOW TO REGULATE IT?

Connecticut Department of Energy and Environmental Protection

EPA Risk Levels

Media
Regional Screening Levels 
(RSLs) for Superfund Sites 
(TR=10-6, HQ=1), 6/2015

Removal Management 
Levels (RMLs)

(TR=10-4, HQ=3), 7/2015

Tap Water 0.46 µg/L 46 µg/L 

Resident Soil 5.3 mg/kg 530 mg/kg

Industrial Soil 24 mg/kg 2,400 mg/kg

Resident Air 0.56 µg/m3 ---

Industrial Air 2.5 µg/m3 ---

RSLs are NOT cleanup levels!  Used to 
determine which contaminants should be 
carried forward through Risk Assessment.
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EPA Risk Levels (cont.)

• 2012 Edition of the Drinking Water Standards 
and Health Advisories, April 2012 update

 35 µg/L – 10-4 cancer risk

Translates to 0.35 µg/L – 10-6 cancer risk

– Likely to be carcinogenic to humans

• Used as UCMR3 Reference Concentrations

Connecticut Department of Energy and Environmental Protection

STATE GROUNDWATER STANDARDS

State Groundwater Standards

Connecticut
(1) DPH Advisory Level 
(2) Preliminary Draft

3 µg/L (1) – Private wells - drinking water
50 µg/L (1) – Bathing/Showering
3 µg/L (2) – Groundwater Protection
960 µg/L (2) – Surface Water Protection

Massachusetts 0.3 µg/L - Drinking water supplies
0.3 µg/L - GW-1 areas (water supply zones)

6,000 µg/L - GW-2 areas (vol. risk near bldgs)

50,000 µg/L - GW-3 areas

Vermont 3 µg/L 

New Hampshire 3 µg/L
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STATE GW STANDARDS (cont.)

State Groundwater Standards

Rhode Island Not established; tested at Superfund sites

Maine 4 µg/L – drinking water
72,000 µg/L – worker exposure 

New York 50 µg/L for unspecified organics
Future rule making?

New Jersey 10 µg/L Interim GW Quality Standard
3 µg/L for publicly funded actions
0.4 µg/L – proposed IGWQS

Connecticut Department of Energy and Environmental Protection

STATE SOIL STANDARDS

State Soil Standards

Connecticut
*Preliminary Draft

6.1 mg/kg – Residential Direct Exposure
57 mg/kg – Industrial/Commercial DEC
0.1 mg/kg – GA Pollutant Mobility
0.6 mg/kg – GB Pollutant Mobility

Massachusetts 0.2 mg/kg – GW-1 areas
6 mg/kg – GW-2
20 mg/kg – S-1/GW-3 areas
90 mg/kg – S-2/GW-3 areas
500 mg/kg – S-3/GW-3 areas
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STATE SOIL STANDARDS (cont. 2)

State Soil Standards

New Hampshire 5 mg/kg soil – leaching to GW
13 mg/kg – S-1 – direct contact
41 mg/kg – S-2
432 mg/kg – S-3

Vermont 2.69 mg/kg – Residential
17 mg/kg – Industrial 

Maine 110 mg/kg – Residential
180 mg/kg – Park User
290 mg/kg – Commercial Worker
3,300 mg/kg – Construction Worker

Connecticut Department of Energy and Environmental Protection

STATE SOIL STANDARDS (cont. 3)

State Soil Standards

New York 9.8 mg/kg – Residential soil
13 mg/kg – Restricted Residential
130 mg/kg – Commercial
250 mg/kg – Industrial
0.1 mg/kg – Protection of GW and Eco                        
resources
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OTHER STATE STANDARDS

State Indoor Air/Volatilization

Vermont 0.32 µg/m3 – Indoor air
3.2 µg/m3 – Shallow soil gas
32 µg/m3 - Deep soil gas >5’ from structure

Connecticut Department of Energy and Environmental Protection

1,4-DIOXANE IN PRIVATE WELLS?

• Yes!   CT, NH, MA, RI, NJ 

Solutions:

Granular Activated Carbon (GAC) filters –
but can be unreliable

GAC and bottled water (CT, MA, NH)

Water Main Extension
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1,4-DIOXANE IN PUBLIC WATER?

EPA’s UCMR 3 Program 

• Unregulated Contaminant Monitoring Rule 3  

• 2013-2015 sampling, on-going thru Dec. 2015

• EPA Method 522, 0.07 µg/L MRL

• Preliminary results through June 2015

• Yes! But not everywhere.

• Primarily in groundwater sources.

Source: EPA UCMR3 webpage, accessed 9/1/2015

Connecticut Department of Energy and Environmental Protection

1,4-DIOXANE IN PUBLIC WATER?
Nationwide Results – as of June 2015

• 28,702 samples analyzed from 4,394 PWS

• Detected above MRL in 3,350 samples from 
943 PWS

 11.7% of samples, 21.5% of PWS

> 0.35 µg/L : 882 samples from 294 systems

3.1% of all samples

6.7% of all PWS

> 35 µg/L :  None
Source: EPA, June 2015. UCMR3: Data Summary. EPA 815-S-15-002. 
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NATIONWIDE DETECTIONS
Detects > 
MRL and 

<0.35 ppb
2,468

9%

Detects > 
0.35 ppb

882
3%

ND
25,352

88%

Samples

Detects > MRL and <0.35 ppb

Detects > 0.35 ppb

ND

Detects > 
MRL and 

< 0.35 ppb
649
15%

Detects > 
0.35 ppb

294
7%

ND
3,451
78%

Public Water Systems

Detects > MRL and < 0.35 ppb

Detects > 0.35 ppb

ND

Source: EPA, June 2015. UCMR3: Data Summary. EPA 815-S-15-002. 

Connecticut Department of Energy and Environmental Protection

1,4-DIOXANE IN PUBLIC WATER?
Public Water Systems in the Northeast

State
# 

Samples
# 

Detects Range (µg/L)
Average 
(µg/L)

# Detects > 
0.35 µg/L

# Detects > 
3 µg/L

CT 293 20 0.077 – 3.6 0.42 6 1

MA 893 95 0.07 – 0.41 0.13 3 0

ME 67 0 --- --- --- ---

NH 104 2 0.43 – 2.75 1.59 2 0

RI 74 12 0.074 -0.72 0.20 2 0

VT 38 1 0.11 --- 0 0

NJ 1134 251 0.07 – 5.83 0.39 56 5

NY 1409 482 0.07 – 33 0.75 220 24

Source: EPA UCMR3 webpage and database, June 2015 data, accessed 9/1/2015
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OCCURRENCE IN PWS BY STATE
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Source: EPA UCMR3 webpage and database, June 2015 data, accessed 9/1/2015

Connecticut Department of Energy and Environmental Protection

INDUSTRIAL DISCHARGES

• CT - 1 site where 1,4-dioxane was known 
present, criteria set at 5 mg/L AML.  Max. 
reported was 0.41 mg/L.

• RI requires monitoring, but no standard.

• No discharge limits set:  MA, NJ, NY, NH, VT, 
ME

• Nothing uniform in the 

Northeast.
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POTW DISCHARGES
• 1,4-Dioxane not easily removed thru aerobic 

wastewater treatment (T. Mohr)

• Ann Arbor WWTP example – not treated

• No standards exist in Northeast

– RI – requires annual monitoring, but no stds.

– NH – 2 samples collected, 1-3 µg/L

– MA – Tested at 1 WWTP, 0.7 µg/L

– CT – Starting to look

– Not looking – NJ, NY, ME, VT

Connecticut Department of Energy and Environmental Protection

• Future needs:

–More looking, more sampling

–Continued toxicological research

–Consistent drinking water standard, MCL?

– Evaluate need for establishing discharge 
limits 
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Questions?

Shannon Pociu
Environmental Analyst 3
Remediation Division 
Bureau of Water Protection & Land Reuse 
Shannon.Pociu@ct.gov 
860-424-3546


