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Field Study: Sites of Thirty-one Wells
Sampled

Selected Sites - Final Rank
@ Airor Carbon Treatment
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All 593
Public Community
Supply Wells in the




The 16 pairs of
High/Low Wells
Selected for Sampling
In Year 2 of the Study o™ e e B e
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The 16 High/Low
Pairs of Wells
Selected for
Sampling

Final
Susceptibility
Rank shown for
each well




Public Community Water Supply Systems in the Coastal Plain
with both High and Low Final Susceptibility Ranks

o OWER | Count OWER frst AR | Last GAFRVOC

2 | Brooklan Water Dent 3 Hieh % Low

4 Burlineton Twep Water Det 2 Hih Low
10 East Windsor MUA 2 High Low
11 Eizapetntown Water Co B High Low
23 0l Bricse MUA 10 High Low
29 Penns Grave Water SUpnly Co 3 High Low
26 Pennsyile Twp Water Dent B High Low
27 Perth Amboy Municinal Ltities B High Low

32 Spotswood Vyater Dept 4 High Low



An example of 2 pairs of High/Low Wells

875 feet
& 13 m
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Field Walue Field Walue

WRERMIT A1-52209 WRERMIT a1-45337

owHER Fine Hill Baraugh kLA, WHER Fine Hill B orough kA,
STSTEM SYSTEM

WELLMARME wiell 7 WELLMAKME Wwell B

WELLADD Turnergvile Rd & Estate Rd WELLADD Turnersville Rd
COUMTY Camden COUMTY Carnden

MUMICIFALI Fire Hill Boro MUMICIPALI Fire Hill Eoro
CUAD_MAME  Clementon MJ QUAD_MAME  Clementon MJ

EAST J5RE22 82 EAST IBE2E3.2

NORTH 344482 77 MNORTH 344260.8

COMPDATE 10/29/1957 COMPDATE 03/18/1995

TLEPTH 115 TCDEPTH 126

FDEFTH 115 FOEFTH a0

SELEY 150 SELEY 143

CASDIAL 10 CASDIAL 10

TOPOI G0 TOPOI 70

BOTOI 110 BOTOI a0 %
SCRONA 10 % SCRONA 10

ShiL 71 Shil 72

CRILLER Idri-Tech Drling Co Inc DRILLER AL Schulkes & Sons Inc
DRILLIMG_M  Ratary [unspecified] DRILLIMG_M R atary [unspecified]
GEOMAME Cohanzey & Kirlkwood Formations GEOMAME Cohanzey & Kirkwood Formations
HYDROMAME  Kitkwood-Cohansey water-table aquifer spstem HYDROMAME  Kilkwood-Cohanzey water-table aguifer system
COMFIMEMEN  Unconfined COMFINEMEN  Uncaonfined
PUMPRATE ] PIUMPRATE 1]

WTRSHED [areat Egg Harbor and Tuckahos WTRSHED [areat Egg Harbar and Tuckahoe
FRYMCE Coasztal Plain FRYMCE Coaztal Plain

GEOLOG Ma GEOLOG MNa

LITHOLOG es LITHOLOG MNo

oio_ 2071 Qio_ 2067

COUMTY_1 Camden COUMTY_1 Camden

COMSTAT IIneanfined COMSTAT Incanfined

WELL_ MO 52209 WELL_MO 3149837

F_IMPSURF_ & P_IMPSURF_ &

F_COMR_IND 0 P_COMB_IMD 0

URBAM_SOMI 5 URBAM_SOMI 0

DEMBINS1S_ & DEMBIMS1E_ &

OM_R_SCORE & OM_R_SCORE &

GWw_ WOC_INT 15 Gw WOC_INT 10

WOC_IMTEMS  High WOC_IMTEMS  Low

GWw WOC_SEM & G WOC_SEM B

WOC_SEMSIT  High WOC_SEMSIT  High

GWw_WOC_SU5 20 Gw W0C_SUS 15

VOC_SUSCEP  High VOC_SUSCERP  Low



NJDEP Source Water Assessment
Program (SWAP)

Model Developed by NJDEP and USGS Relating
Groundwater Quality to Land Use Patterns

2337 Community Water Supply Wells in New
Jersey

Wells Given a Score and Rating Based on
Sensitivity and Intensity of Use Factors



Goals of Study

1. Evaluate Analytical Methods for the Optimization
=e=fﬁompour1 ecver —

=

Sampled by NJDEP S0 that SWA WModel ca
Validated ‘
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Previous Work

EPA 8270 and 525.2 Analyzes Water for Semi volatile
Organic Contaminants (SVOCs) by SPE-GC/ITMS

Method Detection Limits (MDLs) Lowered for PAHS,
PCBs and Pesticides using Modified EPA 525.2 Method

Field Tested Method on Water Treatment Plants in New
Jersey

Detection of a Number of Unregulated Contaminants



Solid Phase Materials
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Analytical Instrumentation
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Solid Phase Microextraction
(SPME) -

Fibre Attachmeat Needle

/ \ Plunger
Vial Septum \ Injector Septum
Vial ———frt =} = Adjustable Needle
. Guide/Depth Gauge
Exmscd . GC-[ﬂjector Jul P g
SPME Fibre ]
L4 — Exposed
Sample — 1 _t SPME Fibre . bicrcing Need!
. eptum Piercing e
Magnetic / ]r P
Strnng Bar
Fibre Attachment Needle
I
ABSORPTION DESORPTION *
Coated SPME

Fused Silica Fibre

J. Chromatography A, 1996, 733, 143-157






Optimized SPME Direct
Extraction Conditions

e Fiber — 70um CW/DVB
e Salinity — 10% NaCl -

e Extraction Time = 50 I\/IinuteS walt N
T ———

~~-~--~0Extract|on Temp - 450(}‘

——

“®pH - NeuT‘raI




3 Fibers - 3 Methods

e 100um PDMS e Phthalates

e OumCWIDVB o General- SVOES

® 35.Mm PA

: ® Phenols




Absorption Vs. Adsorption

Adsorption: Surface Phenomena

o O
© O o _ O
-
O
O O
SPME Fiber SPME Fiber

Absorption: Diffusion Phenomena
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Background Contaminants:Breaking
Methods into Components

SPE
‘@ Solvent |
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Most Frequently Detected SPME
Artifacts

Compound
1,9-Nonanediol
Bis Substituted Compounds
Cyclodecanol
Dibutyl Phthalate
Isopropyl Myristate
Isopropyl Palmitate
(2-. 6,10-dimethyl-5,9-Undecadien-2-one

Source(s)
Carbowax Phase of SPME Fiber
Epoxy Glue of SPME Needle

SPME Vial or Crimp Top

SPME Vial or Crimp Top
SPME Vial or Crimp Top (Leached by Water)
SPME Vial or Crimp Top (Leached by Water

SPME Vial or Crimp Top



Relative Intensity of Blanks

SPE Water Blank

SPME Water Blank
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Background Contaminants
(Summary)

SPE - Artifacts are Mostly Plasticizers
Originating from Sorbent Material and Frits

SPME - Artifacts have a Wide Range of Sources
and are Fiber Dependent

SPE has a Greater Number of Artifacts but In
Lower Concentrations



Method Detection Limits: SPME vs.
USGS

CW/DVB MDLs (ppb) USGS RLs (ppb)

bis (2-ethylhexyl) adipate 1.0 2000.0
carbaryl 10.0 60.0
butylated hydroxy toluene 1.0 80.0
bisphenol A 1.0 90.0
N,N-diethyltoluamide 1.0 40.0
dieldrin 0.1 80.0
cis-chlordane 0.1 40.0
lindane 0.1 50.0
tetrachloroethylene n.d. 30.0
diazinon 1.0 30.0
chlorpyrifos 1.0 20.0
triphenyl phosphate 1.0 100.0
methyl parathion n.d. 60.0
1,4-dichlorobenzene 0.5 30.0
acetophenone n.d. 150.0
bis (2-ethylhexyl) phthalate 0.5 2500.0
diethyl phthalate 0.5 250.0
4-methylphenol 0.5 40.0

Environmental Science and Technology, 2002, 36, 1202



Number of Unique Analytes Detected

In Wells
Compound Class Direct SPME
Brominated 35
Chlorinated 6
Phenols 14
Benzenes 11
PAHS 5
Phthalates 5
Alcohols 10
Ketones 17
Aldehydes 4

SPE

1
14
12



Future Directions

Field Sampling of Wells In the Coastal Plain
Development of SPME-LC/MS Method

Investigation of Fibers that can Extract Analytes
with Extremely High or Low Log Kow Values



Data I\/Immg Process
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,

-~ ;Data Prioritization Pro;[ess

" e Look for recurring contaminants in the wells
:

e Evaluate the quality of the }I\/Iass Spectrometry
, _

e Determine Structure and Iausibigty of existence
In the water column

e Determine If you are obse'rving'?i weathered or
hydrolyzed product of anether contamipant







FRAGMENTS OF PBDE’s ?

Br

/ j@

: Br 1-bromo-4-ethoxy-benzene
2,6-dibromo-4-methoxytoluene



OR BROMINATED DBP’s ?

Br Br
Br
2-bromo-m-xylene 2-bromo-1,4-dimethyl Benzene 2-bromo-1,3,5-trimethylbenzene
Br
Br
/ NH
Br | Br
—N

B 1,2-dibromo-1-methyl-cyclohexane

3,4,5-tribromo-1H-Pyrazole



U.S. Environmental Protection Agency
Polybrominated Diphenyl Ethers (PBDESs) Project Plan

March 2006



