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UIC PERMIT SPECIFICSUIC PERMIT SPECIFICS

● 250 SURFACE WATER FIELD SAMPLES: 5 
SAMPLING EVENTS WITHIN 8 MONTHS

● ~ 100 FIELD & LAB QC SAMPLES● ~ 100 FIELD & LAB QC SAMPLES

● ANALYTES INCLUDE 6 METALS, 4 VOAs, PENTA, 
NITRATE, ONE PAH, & ONE PHTHALATE (ALL ON 
8270 LIST ARE REPORTED)

● LOW DETECTION LIMITS FOR PAH & PHTHALATE



DETECTION LIMITS RELEVENT TO UIC PERMIT (ug/L)
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benzo(a)pyrene 0.01 1.0 0.01
bis(2-ethylhexyl)phthalate 0.5 1.0 0.5

MRL = method reporting limit
SIM = single-ion monitoring





EXTRACTION BY EPA 3510C:
TWO LITER SEPARATORY FUNNELTWO LITER SEPARATORY FUNNEL

ADVANTAGE:
● LARGE SAMPLE SIZE (1,000 mL)

DISADVANTAGES:
● LARGE VOLUME OF SOLVENT (~ 300 mL)

S S & G O S● 2 L SEP FUNNELS AWKWARD & DANGEROUS
● K-D CONCENTRATOR + SOLVENT RECOVERY or
● TURBOVAP and maybe MICRO SNYDER● TURBOVAP and maybe MICRO-SNYDER
● ~ 6 HRS TO RUN A 10-SAMPLE BATCH)



OTHER EXTRACTION METHODSOTHER EXTRACTION METHODS

HAVE ADVANTAGE OF 1 LITER SAMPLE SIZE

ALL HAVE DISADVANTAGES OF
● EQUIPMENT TO BUY, CLEAN, STORE, BREAK
● SIGNIFICANT SOLVENT USE

O O● THEY ALL TAKE A LOT OF TIME



MICRO EXTRACTION VIA EPA 3511MICRO EXTRACTION VIA EPA 3511

ADVANTAGES:
● SOLVENT USE DROPS TO 5 mL
● USES ONLY A 40 mL VOA VIAL
● TIME DROPS TO < 2 HRS FOR 10 SAMPLE BATCH

S GDISADVANTAGE:
● 37 mL SAMPLE SIZE RAISES DETECTION LIMITS 
BY A FACTOR OF ~ 54 (2 mL FINAL VOLUME)BY A FACTOR OF  54 (2 mL FINAL VOLUME)



DETECTION LIMITS RELEVENT TO UIC PERMIT (ug/L)
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benzo(a)pyrene 0.01 1.0 0.01 ~ 0.5
bis(2-ethylhexyl)phthalate 0.5 1.0 0.5 ~ 27

MRL = method reporting limit
SIM = single-ion monitoringg g
ME = micro extraction (2 mL final extract volume)



WHAT’S OLD IS NEW AGAIN

“APPLICATION OF SMALL SCALE EXTRACTIONS TO LARGE 
VOLUME INJECTIONS FOR ENVIRONMENTAL GC/MSVOLUME INJECTIONS FOR ENVIRONMENTAL GC/MS 

ANAYSIS”

ByBy

Rick McMillin, Diane Gregg, Mike Daggett

U S EPA R i VI L b t H t TXU.S. EPA Region VI Laboratory, Houston, TX

1998

AT-Process The Journal of Process Analytical Chemistry: VI (1,2), 
48-55.  (http://www.epa.gov/region6/6lab/lvinject.pdf)



ATAS OPTIC 3 GL-8270 LARGE VOLUME 
INJECTOR



PROGRAMMABLE TEMPERATURE 
VAPORIZATIONVAPORIZATION

● MULTIPLE INJECTIONS

● DIRECT (GLASS WOOL PACKING)

S CO O● SPEED CONTROLLED

● ON COLUMN● ON-COLUMN



DETECTION LIMITS RELEVENT TO UIC PERMIT (ug/L)
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benzo(a)pyrene 0.01 1.0 0.01 ~ 0.5 ~ 0.01
bis(2-ethylhexyl)phthalate 0.5 1.0 0.5 ~ 27 ~ 0.3

MADL = maximum allowable discharge limit
SIM = single-ion monitoring
ME = micro extraction (2 mL final extract volume)
LVI = large volume injection



ME LVI EQUIPMENT & CONSUMABLESME-LVI EQUIPMENT & CONSUMABLES

EQUIPMENT & CONSUMABLES VENDOR MODEL/PART NUMBER

Equipment
     gas chromatograph Agilent Technologies (Santa Clara, CA, USA) 6890N

mass selective detector Agilent Technologies (Santa Clara CA USA) 5973N     mass selective detector Agilent Technologies (Santa Clara, CA, USA) 5973N
     large volume injector ATAS International (Eindhoven, The Netherlands) Optic 3-GL-8270
     centrifuge Hermle Labortechnik (Wehingen, Germany) Z400

Consumables
     chromatography column Restek (Bellefonte, PA, USA) Rxi-5Sil MS, 30m, 0.25mm ID

packed injector liner Restek (Bellefonte PA USA) 565665 (3x5 0x80mm deactivated)     packed injector liner Restek (Bellefonte, PA, USA) 565665 (3x5.0x80mm, deactivated)
     VOA vials, 40 mL I-Chem (Rockwood, TN, USA) C236-0040
     Injector vials, 2 mL Restek (Bellefonte, PA, USA) 32009E-1232



OVERALL COMPARISON W/ “REGULAR” 
METHODS

EPA 3510C + WPCL ME + WPCL ME +
PROCEDURAL ELEMENT 8270-SIM LVI 8270-SIM EPA 625 LVI 625

sample volume (mL) 1,000 37 1,000 33
final extract volume (mL) 1 2 5 4

extract injected (uL) 0.5 50 0.5 25*

solvent used (mL) ~ 300 5 ~ 450 5
solvent reduction --- 98.3% --- 98.9%

MDL relative to EPA method 1 0.54 1 0.76

extraction time 10 samples (hr) ~ 6 2 ~ 7 2 5extraction time, 10 samples (hr)  6 2  7 2.5
MADL = maximum allowable discharge limit
SIM = single-ion monitoring
ME = micro extraction
LVI = large volume injection
*after 1:1 splitp



RECEIVED APPROVAL FROM EPA REGION 10 TO USE ME-
LVI WITH EPA METHOD 625 FOR CITY’S NPDES PERMITS 

(TWO TREATMENT PLANTS MS4) IN 2009(TWO TREATMENT PLANTS, MS4) IN 2009

REQUIRED BECAUSE EPA METHOD 3511 IS NOT● REQUIRED BECAUSE EPA METHOD 3511 IS NOT 
APPROVED AT 40 CFR 136

● TWO EXTRACTIONS (NEUTRAL & ACIDIC)● TWO EXTRACTIONS (NEUTRAL & ACIDIC)

● 1:1 SPLIT INJECTION

● APPROVAL REQUIRED MDL & IPR STUDIES

● ONGOING APPROVAL REQUIRES SATISFACTORY 
OPR RESULTSOPR RESULTS



FURTHER WORKFURTHER WORK

● VALIDATING CONCURRENT SOLVENT 
RECONDENSATION LVI (W/O ATAS INJECTOR)

● COMBINE WITH MICRO EXTRACTION FOR PCBs BY 
EPA METHOD 8082 & PETROLEUM HYDROCARBON 
SCAN BY WA DOE/OR DEQ NWTPH METHODSCAN BY WA DOE/OR DEQ NWTPH METHOD

● COMBINE WITH WPCL “SECRET” MICROWAVE 
SOILS EXTRACTION FOR PCBs???





WPCL


