HEEE (HEER - BE)

20 TEE 2023 £HRKE 2023
Groundwater week)iHE &

st - BRI R R

WA - PR AT R R R AT

HHEHRG ¢+ SRE PR AL s

HEIHIR - 1124 12 H 3 HE 1124E 12 H 11 H
wdr HIH - 1134201 H 26 H



RS

KRBTGS B 2 7K 77 @& (National Ground Water Association,
NGWA)AFE B A FEZE N B4 22y 2 T 2023 425 T 7KH(2023 Groundwater
week) | AZIHSTGFLL "R OK ) PE R £ - SRR SRR ERER - o kT
{ED B SRR TAR R (& CIHES R SO ) » WG5S AT 300 Rt
IR - Gk DA T KRN - 3 - 808 - BHEA - mEEH - Bk
S R B HIHARRA RO L IE P 5 s R B A ~ SR H B Rkt ~ B/ E
B R4 ~ 2R~ B oK BRI R A o

TEEFE/ L REITREY)E (Per/Poly fluoroalkyl substances, PFAS) & B FE [ = &
BRI > BB L IR E I PR 9 AR PFASS S RE AN A5 i R AERE A5 (E S
BUER MRS E S LIF  AREGH B R OFH " 28 T KeR LEY
Jifhieaas | (Investigation on distribution of Per- and Polyfluoroalkyl Substances (PFAS)
in groundwater in Taiwan) FsiH » 77 ZF B T K 2@ LYERE IR KB HEE) 2
FAYEHBUREY - #EH AT SR g PFAS BRI EEHIN - FERFERT
R 7K PFAS 734 U704 B AR B G RO SR 28 @D 1) © Ik - AT &2k 2
tif 7Kg (Hoover Dam) 2251712 » WEARZ /KISR0 - FIFTK
TrAFEEA AR - DIELIEAAT 3 (BN Z 7K - B3 - Bt - &K 586
IR SE S AR B i ©


https://zh.wikipedia.org/wiki/%E4%BA%BA%E5%B7%A5%E6%B9%96
https://zh.wikipedia.org/wiki/%E4%BA%BA%E5%B7%A5%E6%B9%96

= N 1 SO OO 5
B s BT I ZS et 6
— ~ 2023 FEHE T KIS oo 6
(=) BB B T8 ettt 6

(T) BEAEEE T e 10

G = LT SO 11

(TU) FBEF SRR oottt e et e et ee et et en et en s s 19

T BT I oo 23
N a1 Y 25
R 1~ 2023 FEHE N ZK IR G TR oo 26
R ey = . N 30



=z HH

2B R A DU N 7K AR 2 AR 7K IRIEE - 3t 7K a8 Ry B R
A2 B Ry E R 2EM N K EFY 0 2002 FHEE - BEERCE DS H Y
Z @I MR - W R ER AN R T R MR T K SUKE R HAT=E
N AKEREC B H BRI - 2800 BHCH A % > SFEAERE S
LB E RS TR B BB R Rg 2 E - HNERIESE s 8RN
FESR SR BT oK - BRI AR B TS ( MEAE ) B R ERIE K NEIY]
Yra BRI 7% ST /KB 544y BNt KRRV E E .
FEAE S35 B 2 e RRT U)W B A 17 3 /KRS » IR At N /K e A B S s
FEFEZ TGHYEES (R Ryt T KA RS it 2 278 - ZIHRAVIYIR SRS
PFAS & EFHb&Y) - Hrh D& ER (perfluorooctanoic acid, PFOA) ~ 24
- ez (perfluorooctyl sulfonate, PFOS) Fy BRI o 502 7 AF L Ry BRI i e 4 3
1b&Y) - N B - EVIEESRE TR [BEESER - BliG
Hr{EEFRIEE A KUK PFOS K PFOA W AZEIR TG 5 R - AR AR HE
Fhem LEVERSEE LI - (BIustBEES PFAS 2O EE - EHG K 47 4 AR
FESEHETH N /KEHE - DLERRRIAH /KSR E R -

AR BITTRR ARSI B2t T 7K 1 & 17> 55 B P 22 N A 4 A 22 i
2023 G N /KETET g ARWISTELL T T K ) fE R T S seR R
PREER » 73Rl LAY ~ RISZBL TR ~ Je i MR S TSI #87# 6,640
fIrBLE 3 5ot 300 ZE MG AT EE - TS B T B G T /K3 A (Groundwater
Remediation) ~ #t T~ 7K &5 M (Groundwater Monitoring) ~ 3t T 7K # 15 &
(Groundwater Data Management) Kzt~ 7K' 27 4 Bl jAH (Safety and Compliance)Z »
ARZLL T 28 KB LEVIRAHEE ) S | ‘i SOBHREE - #H2
BRI & » Wi B 5/ MES I B HIH B T 7K B R R W B S A s A e B 2
BOATEN » BRI EHREIEM N /K IR R CReE S Bl 28 e R AR I S A 2 AL - 58
(BB AT N /KA BRI & B EE ARG E Ky DABI g T 7K e B B B SRS 2
EHHE) - mESEEE -



=~ TR
HEHH SEHTIZ
12.12.03 FFE - I E Pk E ESAES H3E o (LA) SR B 5 i
o % > FREE(LAS)F 4 indmns B - B S B s 5
112.12.04 | #EffgsE O8H)
1. BlEEER (5—K)
112.12.05
2. ShbEre (GeiE ~ TIEYT)
~112.12.07
3. 2R
112.12.08 | WFa & 280t 2 tH @5 /KIg 250
119.12.00 [BF2 > HH(LAS)fHr4Enis E - ra R R 58 - filaE
o (LA) &R R P i 5 i
112.12.11 TR = E P E R P45




2~ PEIgAE

KRATIE FEZE S INE ZF # T /K7€ (National Ground Water Association,
NGWA)ZR 7> R A ZEZ IR~ T 2023 425 T 7K7H(2023 Groundwater
week) | THETE » WEAEALT4E IR EaE 02 HEGE 3 KRE R o AR O NGWA
R 75 5 BLEE L SN R R EE - AE2 S - RN - TR - el
MBI RS E  JEE) FE DR E R E A & il - SFE /KD -~ 205 -
EHBUKHAVER - 458 - DUSOKBRASHVEE - EHETE » hCER a2y
NGBS ZH T ZCET » SR Z %A KIE2E)  2&E0HA
TATIREZE TENBAD -

— ~ 2023 R KEFESN S

(—) Wiadg e

AXUEET G L T3t oK MBS R il - SRR T E ISR -
By TAEDy sk SRR B T AR 3w ( CIBRER SOBHIE R ) » A & i 6,640
(LBl EE - 77k 49 B TIEDT ~ 54 SR TRE I K 17 RiBEET - g5
RN 1~ SRR 1 SRR R 2 0 SRR R
N
1 IfEY
TARY; FEHEEEHEE Z ZUEME - BB A A B 2 (E R R R LR, -
AKX TAED 57 Fs 6 TH T > $%H 60 7y s A U -
*  PHFEE T (Business Management)
o PEIFEFEAELE/KFH:(Drilling Operations and Well Construction)
o M /KK &K (Sustainable and Available Groundwater)
o M NRKEZEELEH (Safety and Compliance)
o JREAV4EFEFI{Z{E (Well Maintenance and Rehabilitation)
o UK Z475(Water Systems)
2. PIEETEmE
HER A OHE RV G - MRy EHFRRERERSR (Bor 20 70



i) EEER 60 43 > U R ARERZ E RTHIHY N KRR » S5A AR

T RIS EES | RIUVSEIE A EBAHR R
o HUERY)EEF; i ELfE F (Geophysical Techniques and Applications)
o HTR/KHIERFIE JE (Groundwater Awareness and Resources)
o HOF/KEEE B (Groundwater Data Management)
o Hf /K ZL(Groundwater Modeling)
e M N/KEZHI(Groundwater Monitoring)
o MU /KAYE A7k 4814 (Groundwater Quality and Sustainability)
*  Hi T /KELG(Groundwater Remediation)
o HTN/KEEFEHE (Managed Aquifer Recharge)
o JKHF i lE F (Water Well Technology and Application)
o HAhEAHE N/KFHREE F fE(Anything Else Groundwater)
AT 300 RSBl - & A ERE e

JEETE e
wHEh (HHRRY) ~ e ss ) - $BUH g - ESRas - SEHECI: - B
i~ EHIROESE ~ &t~ MRS - B - JERERIER A% - | 208
Himes - BEEE - B4 IR - gtEr - (1 KICE
IRt o #hZh > /KEEH (Environmental, Geothermal, Water Treatment) 36
7%/ (Pumps) 34
ft&l(Valves) 4
B B&s(Drives) 1




(5) RPEREL T ReimiE (6) TAEDTERIE

[ 1~ EEHBR A




(9) Bl PFAS F 7 u%%)«um (10) BRI
- EESHBRAE (8D




(Z) 2HEGETE

Sessions Attended CECredit

01:15 pm Emerging Contaminants in Drinking Water and Effective Treatment Technology

Tools

08:00 am Groundwater Remediation T 1.3
09:40 am Groundwater Remediation IT 1.3
02:45 pm Groundwater Remediation ITT 1
04:15 pm Managed Aquifer Recharge 1
10:00 am Groundwater Monitoring 1.3
01:45 pm Groundwater Data Management 1.6
12:30 pm Birdsall-Dreiss Distinguished Lecture 1
09:15 am Evaluating Aquifer Recharge for Generation Opportunities 1
08:00 am PFAS in Groundwater: What's Now and What's Next 1

10:30 am What Geophysical Method and Why? The Right Tool for the Right Answer: Applied
Geophysics for Groundwater Projects

Total 12.5

HEA TR TEE

08:00 # ~N/KIEF I
09:40 # F/KIEE I

112.12.05 1100 R
13:15 BRAHZK 38 B 5 e A S s B R il TH
14:45 ¥ ~/KIEE I
16:15 SoKfg T EH
09:00 (EZESAEBE—LHH) FEg
10:00 31T 7K EEH]

191,06 12:30  Birdsall-Dreiss S22 5858 ( EEIAILALFEAIR Z i T

K& )

13:45 M /KEHEE T
15:30 RS
08:00 #7 F7KHHPFAS : BHAEFI T—3

2 12.07 09:15 FHEE/KEmiBssE 2 17
10:30 HEERYFR 5 A ER
12:00 EESE&EE




(=) gRERAE

ARS8 28 LRE2H TR E - g2 B RS R s R
EEE T TOKEE R ) T REUS B T 2R G YR & T
KB R BRI ) F1E > 7T

1. R KIEERG

ik MAAS G SO AR B 2 B0  BiEEM LR A
(In situ chemical reduction, ISCR) 7 % /K4 &z fE &% (permeable reactive barriers,
PRBs) ~ i E LSRN S i IR - H KRB S BE5F A 2524 & -
BUK S fE1% A RS b E R E A 085 - WE—P R ER - BRI A
[ FESE AR 5 AR S &858 TN 1 B EALSS R e VI 2o R g i »
RN REYIRR A R E R R AN 53R AV B3 pH
EENR AR E TRV AR BE - RIESHEREN T3 Rt N AO5 240 -
W AOTHAR B R S ERAMTA 75 BEE AR a7 3 2 LR
R AOTHE LAF - RIS S B AR - ettt N5 7B 68k
FZERE SR E RE KR BRSBTS - W ARLERE - =28
BEAIEEA > 5L AN R T BORFE AL (SEafkn ) BELEEE
Felo A SR = R LIRS R st R /K5 g -

B 25 (Conceptual Site Model, CSM)FEHE T /Kl 8557w #04
Py B REAERN - AIE BB TR RIS AVEHENERE - F B AR 553
BRI ~ s BRI R g &I o ] DU E A AT A - H
EEM N KOOERHE . B E 53R AR B BRI E AR - g5
PR BROGRISHYHIE M E T 281 » E{E P AV SRS - MRS E R E -
MR ACSOME AL - EEMITHREESRG: - B EEEEHIEE
ZIt o WA RS L B R R R RO ARt )T R AIERESE - &
R EA 20 ZEFETAE Z MRSk » fim CSM W] R TSR RS A
WP - Horp— R S /K (5 R K A R FAYE L A BB %E CSM
FHEZAAH#RR CSM B AT E & 2 M » BhREHTFHTE CSM #RE S a7 By
BHLIREE - BB R R BB MBI B L BOERES - AR ECE TR -
TR EU S B BRI RS )G TAF - SRIERE BIBAE YA R -

11



2.

RS A E

18524 (Emerging Contaminants )45 LS T HIFHY ~ AT RE¥T A
Al R RIS R R - (HEREDZ N AT BB E VE - EE5 ]
REZK B 2N B TR ~ BESEAR ~ 450n ~ (8 AGEHZE in(PPCPs) A
FAMEE i — S N R A S A A B AE P E BRI T I R £ - A AT
REAEAEIRG B B SEOA TS IR U S A S IR R N 2
HHiE - ERREEEERE AR - NIt - #EHZ PRS-~ B
A~ g DR AR ARG K S - B 2 BSEEIEH A5 E filR
R BR - ZAIM » 4T BB P ] 1 2R Lo B B 5 74 2% R /SR B )~ B9 ~
SRR ~ (B GEFE N R/ S B EYE S -

ERIREIREE (USEPA)HIE )5 445 15 % B (Contaminant Candidate
List, CCL)/Za iR /KT S —20 » 35 B8 | E R B PRI AT e LH 3R AT
DNIEHK RS A5 AR ATREFRZARE T 228 H/Ki% ) (The Safe
Drinking Water Act, SDWA)#ETEL S > WS KA FALAFEEAfH—2 CCL > H 1998
SR CCLL > 2021 48 11 H 14 HAMR CCLS - &4 66 fE{LEY)/E
=E(EEH (A& R2H/SHEEYE(PFAS)) | i35 (KB T RZHHEDS
guesirefl 1l | (Unregulated Contaminant Monitoring Rule, UCMR) » i ZE3K
A LB K RGP ERARE RS AY) ZRIE - LIEHE E MY R RB
JElbE - {E R BT S AYIETERE 2 275K » 125 UCMRI~UCMRS » 343
141 TE{LE2YE - AR FHRH SR ST 45 5 - USEPA $1 ¥k F/K'E S5 A58
WEE 5 4¥YIR i A5 447K S (Maximum Contaminant Level, MCL) » {84
HERFH K5I e R RE R -

BUTHIET MCL B K — 25 TEIRDRAZ - DARECR R 2 BERYER 7K
FERUEN LA - AR - BRI - #dr - DIEFHE MCL |y
aRitE - EHIEN MCL BT R EREEGETTE) > AR ~ BREEE
EHARG S FIEET - Horp A FLm AR Al (Public Notification Rule, PNR)E SDWA
PNR =+ % H B2 R roR & & B ~ ZEMEt IS A R e /K e B H R &
SBOIN S 38 A HR e E B ACER VB (KB S5 VB E R E RS )
FE NSRS AR A & B S E M IEE )T HEEE L#E
(Consumer Confidence Reports, CCR) #EH SDWA Frés# H g 2 /KE
e o EElE it E IR SRR - SR HEEREHIKIVER - &

12
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3.

EARKERAEIN G2 ~ EXRAKERBETIENR « USRI ERRT R 2 78

R
[ SRR J
(CCL)
MBS [ komEEE |
(CCR) ) | #5EEI(UCMR)
ASEEAHEE] PNR) B T

. B2 BRI
[ TR ] [%kiﬂ?%%fﬁ(MCL)]

2~ EREAK SR ERIRES B

ey el

(1)

B EU

HEH N KF2m/ 2 RB i EYEFEE - BEREZER 2 &
## PFAS » WiFALGEE RS - ZAM AR E R PFAS (140 : N&
HEAAGE B (HFPO-DA or GenX) ~ 43, | Lehsl&(PFBS)) HE 7 HES
NS ERE R s 22022 4= 5 H - USEPA A7 /K 2 & P EZ(PFOA)
ML ekl (PFOS) HYE& s fAf%E /K #E (Regional Screening Levels, RSL)
2023 4 3 FH USEPA Efist¥ /S E > PFAS : PFOS - PFOA - &
JrefEs (PFHXS) » GenX {LE2#E (5% k5 HFPO-DA )-PFNA & PFBS ##
i NPDWR  (5¥%% 1) K PFOS k. PFOA L 5{ERII55W) » MCL &&T
Ry 4ng/L S5YNHAUUTE PFAS (A (LEEVIEIREY) Bkt HaETER
sFEGEKEE -

IESR - 3722023 4E 11 H 28 H > USEPA #i#2 UCMR 5 (933K » %847
A IBUK LRGNNSR > g PFAS HilE (21 3 For) @ 5ok
BHEFEASOK 24 - BEEAM - 7885 - TR TG L RCHIT B3l
R RE K HLIfFAT PFAS J55% - USEPA ZITEAR#E UCMRS - 5THY 2023 -2

13



2025 FEHTFRERFH SV AR RGEN - fE 29 1 PFAS A&

DURCE NGRS ~ PR ~ EARIERER S - W/ARFEDISE - &

ZBABFRHAEAR R E N BT - RaP i HAL PFAS RACEGEZHEE -
7 1~ USEPA 2/fi PFAS B X EEXRH/KEEAE(NPDWR)E K

MCL

(mg/ll)
(unless otherwise

noted)

CAS. No. Contaminant

(34) 45285-51-6 ....coooviiiiiiiiiiiiiiie i PFOA s 0.0000040.

(35) 45298-90-6 .....ocooviiiiiiee e PFOS .. (0.0000040.

(36) 108427-53-8; 122499-17-6; 72007-68-2; 45187- Hazard Index PFAS (PFNA, HFPO-DA, PFHxS, and 1.0 (unitless).?
15-3. .

#F © IMCL = ([GenXwater]/[10 ppt]) + ([PFBSwater]/[2000 ppt]) + ([PFNAwater]/[10 ppt]) +([PFHxSwater]/[9.0 ppt])

Drinking Water
ABOVE PROPOSED LIMIT

Drinking Water

BELOW PROPOSED LIMIT
@ Military Sites
° Other Known Sites

Gulf of
Mexico

BRIACE ¢ https://www.ewg.org/interactive-maps/pfas_contamination/map/

[E 3 - USEPA 247 PFAS A %G E 1t E]

(2) Tk

H AT 9,000 FEEAINY PFAS {E&EY) - 8T USEPA AAREXH
K53 77745 » EPAMethod 537.1 #1533 » B[ HIE 18 k2 25 fE{E&Y) - EPA
Draft Method 1633 HYEA AR ELFEMEEE K ~ stk ~ # oK~ 858
WIS ~ JURRY) D2 R FURAH SR U L & 788RIRY 40
fd PFAS (b5 (R E#EN S R ) A& UCMES 1.7 29
TH ° MEIN 27 EPAMethod 533 > A 2020 4 12 AAG T /K2 E,
&Yk T A- AR Rt ep i AU BE A (NIEAWS42.51B) 0 2021 £ 4
A 15 BA - WA AR K ~ ERFAIZKOKOR ~ 3R 7K > BORUK ~ i 7KES -

14



3)

ALHNE 21 L EE LAY -

It R E PFAS L&) i Es 2 8 PFAS S3 A pfdy —/NER 77 >
ARFORY PFAS A EAFAE H s AR ghaofii - PRI - FRS s Bz fal] PFAS
{EEWIHTTTE - i USEPA ¥THA%$4f EPA Draft Method 1621 - #i#EPAGERE
T 5% (Combustion Ion Chromatography, CIC) JHIZE 7K #& H =] 0k [ 5 14 45
(Adsorbable Organic Fluorine, AOF)AVET#HE 77£ » HAEMEKE —FE =g
< EREERE K P AEEN T A » IITE AR D RN E AR (BA
bi-S S 7T ) » HOTEZ (BB o] DURDZ B KA A # T PFAS
L&Y » R EHEEZ N A S B = iss ~ TAF -

e B AT

PFAS 78610l - JEEH A B2 IEM ~ AlmE KBRS - B
WL HFRNREF SR 7L 2023 4 3 HEFAHE 88 45 60 5725
FRIHERFH 7K PFAS #YA:{E 1] R {i7(best available technology, BAT) (%%
2) T B FERERLE ERI I ~ Bl SR DU ORI B2
B BRAEAE - (HE AR BERYIE ]l RE & A =REHY PFAS - iFH+
IR E T ZE - ILAh o BUFERIST T 7K PFAS 437 7574 Bopr s a1y
flabfse (ELE R T 8RR PFAS ~ BN R i B ol 3 fee HAth SR IR 1
F) ARHERTT - RTERF SR LRI BB e S B e

2 2 ~ USEPA /i PFAS 2 Bt T i (BAT)

Contaminant BAT

........................................................................................................................... lon exchange, reverse osmosis, GAC, nanofiltration.
.......................................................................... lon exchange, reverse osmosis, GAC, nanofiltration.

lon exchange, reverse osmosis, GAC, nanofiltration.

ARG T2 E CETCO® AHJM4H » AR EISUE R 1 2 U]
FLUORO-SORB ®pz =3 L4 » IRy T /KeER 7K, ~ FRYHE
K HEN A 22 E M ERE(PRB) K JR AL R ERIEE(SS) » S5 a] FIY 54
DIRRYIHEE I E S 1F Rm S E A - FIRAE DA T HEEE
AL © FLUORO-SORB ®200 WZF7] ~ MR MbR(GAC)MIEE T2
Hfsils (IER) K A=%52 (Biochar)zffif PFAS 15T » ST PFAS 2%
FERCEMNFE Fy IER>FLUORO-SORB ®200> GAC > Biochar ; [ S0
##H(PFOA ~ PFOS) ~ BBERRE M B IER =FLUORO-SORB ®200> GAC
>Biochar > [55h > $HIEIR AR S A SHIIFE TG FETEHE - &
GERESY FLUORO-SORB ®200 W fiff plesdeall: ik & i/ % » & FLUORO-
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https://www.mineralstech.com/business-segments/performance-materials/cetco/environmental-products/products/fluoro-sorb
https://www.mineralstech.com/business-segments/performance-materials/cetco/environmental-products/products/fluoro-sorb
https://www.mineralstech.com/business-segments/performance-materials/cetco/environmental-products/products/fluoro-sorb
https://www.mineralstech.com/business-segments/performance-materials/cetco/environmental-products/products/fluoro-sorb
https://www.mineralstech.com/business-segments/performance-materials/cetco/environmental-products/products/fluoro-sorb

SORB UK [ffAFALGT T PFAS B > Bafi s EIWARERE - MR X
ZW g R E o (EE R R 5 o AR TR R
FLUORO-SORB ® EL# (HIR [T 75 & » Sl Rt 2 22 b4 > HAlE
SERARRIRS KB 2 IER B 4 -

4. KB IR FEH

[ 2%t I 7K B A4 48 (NGWMIN) {4 H 3% B 3 B 3 25 55 (United States
Geological Survey, USGS)FTEENT. » FFR BRI s e A 2t /K &R 2 an'E -
e SR S A [F I Ik B B K > DAMECR YT e /KA (R M2
RS - NGWMN 32520 H S AR ARV - BUAEEFS ~ I ~ ETERI 78
A TAR4ERS - s LR s e i — B E R R AT - F R i
REGRERERIEVEDR - Z258F 1 8 7,655 CUKALEAHEL 4,096 1
KEENH - BEREIT 40 {EFRERH T KER » BB KEH AL
(National Water Information System, NWIS)A\FF#l /K& ] » e der F TN
TheE - IRELEUETELS - IR AR ~ RREHEREFIU MKEEE -

R N IR AL E AR 2 # N /KEY 'S - USGS B /KE FHEET &
(National Water-Quality Assessment Program, NAWQA )£ =25 = {4 (2013-
2021 ) ZFatd AR A S ERY I T K S0 > EiEEFE 25 {E7KE (principal
aquifers, PA) 2 3 7K » 18 Lb/KIE 5 B EIA A ILHERER T7KAY 84% (4%
EEBIETRET R 8,960 E A ) » FSLEREE 1,458 {IEUGEL > HUS-URERSE R 2K
B% Mgt 502 FERTET N (BEE R ARKDE)  EilkHEER
AETELEGT -

BRI LR AR R = S S e R R T (> 1%) » fadlas
RAARGHEZHEE 2 A2 B 4 BUr &5 SR BB E Ry

(RehifiEss ) Ho NI S RVEFEs B N R ie o Ul A T e L i [ RO
FER s - BRI N CIEY R sigi iy —=F - SERNIRET m] DL AR
oK (BEGRE TS R RS R R AR FTEL - BFREERAER - EhEE(E
FMEEM 24 » 5 S A A B SE TR AR - FERE BT - RETT
=R R 2 AR RIS - IR & AUy L E R AT ARk - LB (R IRT

! Kenneth Belitz, Miranda S. Fram, Bruce D. Lindsey, Paul E. Stackelberg, Laura M. Bexfield, Tyler D. Johnson,
Bryant C. Jurgens, James A. Kingsbury, Peter B. McMahon, Neil M. Dubrovsky, 2022. Quality of Groundwater
Used for Public Supply in the Continental United States: A Comprehensive Assessment. ACS EST Water, 2, 12,
2645-2656.
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https://www.mineralstech.com/business-segments/performance-materials/cetco/environmental-products/products/fluoro-sorb

AR - BiaE - BEARROMEE - BRI SRE AR
R KB B -

1

10 M Concentration
Geogenic  Anthropogenic
" 9 O Moderate @ Moderate
58 B High B High
g
g
“g 6
&5
S
k= 4
a
g3
o
2
1
0
N OOV N NN N v O v N
SN @gnd” TN N
S ENS T E
Y Qé\(b\\o‘\@& Qé"}\b\ S &
> ) Q
VTR &
B 4 - ZERFERTREZZEAL

PRI » REH MKEBNOASEHE ER - R EEEaEE5e8h
I~ IER SR BN TR ~ BB R BORSE T E TE - R DA
B AERENT ] ~ S EERDHIEIE ARRROE 2 T /KBS E - AR EH
FReERE R EAIROA ~ $RTHEBh AR ey © i g Sh=Uh 4 5 5 i - Bl
(BT EIR R T &I i N /KBA V)R H IR 010 RS TRy S EEE
T /KB HIAE4E (National Groundwater Monitoring Network, NGWMN)Z &
AR - FELUE A AT ORYEGT  A0fHES) NGWMN &k A4
UEHARAR B AR - fe b MoK BEREME] « EEAIBH S AT RR VAN -

A HE i B AP B /K BRI FE P (WERI, Water and Environmental
Research Institute of the western Pacific))iE v " MAppFx | 7 #h=HE E E FHfE =

(FFE 5)  BREeETES Ei AR E - REpthERE (B IE) A
BRI IIRE (B oK E &R ) » Bt e AR EH R o
—{EFzE - BRI S - AR B S BRI REN ~ Sist Bk E R - Al
T RN R ER RS S E AL TRATRORARIE - FLh ] B E R R I E
HAEH > Afaxat BB HE BRI BEEr - ZRzE R E L ER
HRE T RIS A4S R - SR AT LR HU BN » AR RS
AR AF AR SR 2 W) 275 -
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Hagatha

o 9 Andersen
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iR dohh-g\ !
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A i, 5
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1,ﬁuv-'m£,A@&..,l‘ A °© gﬁ“‘ A
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A o & Oemon o YA
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o ik, 4
# LoDt ¢

Legend

Increasing:

2019L7G

>

g 2 g

Decreasing:

2019176
W <3
vV <2

Insignificant
2019LTG

=5

<5

E

O o e 0e
n

<2

Well H-1

Well Nitrate-N Levels for Well H-1

ppm (ma/L)

ly 5y 1oy 20y

30y 40y soy [all

Nitrate-N Levels for Well H-1

1995 2000 2005

2020
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https://www.mineralstech.com/business-segments/performance-materials/cetco/environmental-products/products/fluoro-sorb
https://www.mineralstech.com/business-segments/performance-materials/cetco/environmental-products/products/fluoro-sorb
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12H5H

Forum, Science & Engineering Forum

12H5H

Contractor Workshops

Groundwater Remediation |

1.Combined Remedies Approach Tackles Large DNAPL Solvent Site

2.Influence of Activated Carbon on Microbial Transformation of Chlorinated Solvents and Explosives
3.Bedrock Structure Investigation to Evaluate PFAS Transport, Ottati and Goss Superfund Site, Kingston, New
Hampshire

Motor Symposium Part 1

Ultraviolet 101 - UV for Domestic Water
Wells

8:00 AM — |4.Working to Closure: The Value of a Living Conceptual Site Model 8:00 AM —
9:20 AM |Water Well Technology & Application 9:00 AM |Casing Advancement 101

1.Leveraging Operational Data to Schedule Pump Repair and Maintenance
2.Harmonics - Effects on Pump Drive Applications
3.Comparing Natural Silica Sand and Glass Bead Filter Packs Used in Production Well Design and Construction Respirators and the Hazards of Silica
4.Challenges, Alternative Methodologies, and Success of a 2,550” Large Diameter Directional Drilling Project at
Kennecott
Groundwater Remediation 11 Motor Symposium Part 2
1.Challenging In Situ Chemical Reduction PRB Approach in Brazil, on Industrial Land Impacted by Chlorinated Solvents,
Zinc, and Copper
2.In-Situ Reactlvg Zon_e Approach Using Calcium Peroxide for the Remediation of Benzene and Chlorobenzene in Soil Drilling Basics - Break Down of Basics and
and Groundwater: A Field Study .
3.The Versatility of Surface-Modified Clay for Remediation of PFAS: Source Control via In-Situ Stabilization, and All the Questions You Want Answered

9:40 AM — |permeable Reactive Barriers 9:30 AM —

11:00 AM |4.Delineation of a Potentially TCE-Impacted Aquifer via Airborne Electromagnetic Geophysical Survey 10:30 AM
Groundwater Modeling The Institutional Market and the Value It
1.Configuration-Based Uniform Model-Independent Postprocessing Framework for Automated Modeling Workflows Presents to the Geothermal & Drilling
2.Groundwater Models and Large Reservoirs - Seepage Recovery and Safety Analysis Industry
3.Integrated Hydrologic Model Development and Calibration — Leveraging Python, and Parallel Processing Navigating the Build America, Buy
4.Wastewater Discharge From Septic Tanks, Impact to Groundwater Quality, Northern Guam Lens Aquifer America Act
Poster Presentations & Farvolden Scholarships Understanding Meters and Meggers When
1.A nexus approach to solar-powered groundwater irrigation pumping systems in India using causal loop diagrams Testing Submersible Motors
2.Assessment of Groundwater Vulnerability in a Hard-Rock Aquifer in the Upper Godavari Watershed (UGW), India Case Study: NGWA Building Geothermal
3.Co-existence of saline groundwater onshore and freshened groundwater offshore in the Pearl River Delta and Estuary, Retrofit

11:00 AM —|China 11:00 AM — Loss Circulati Facts. Treatment and

1:00 PM |4.Detailed Survey of Flow and Mass Discharge to a Tributary Draining to Lake Ontario 12:00 pM |-09SS ircutation - macts, Treatment an

5.Evaluating Optimal Groundwater-Surface Water Discharge Monitoring Periods for Source Control Evaluation in
Portland Harbor: A Novel Approach

6.Groundwater Imprint on the Hydrochemistry of the Upper Los Angeles River Above Sepulveda Basin
7.Humboldt Community Services District Water Supply Well - Evaluation and Replacement

Proper Development

Groundwater Equipment Financing
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12H5H Forum, Science & Engineering Forum 128 5H Contractor Workshops
8.Hydrogeologic Inputs to Emerging Wetlands on the Shores of the Receding Salton Sea, California
9.Investigation on Distribution of Per- and Polyfluoroalkyl Substances (PFAS) in Groundwater in Taiwan
10.Modelling the role of subsurface geology on northern peatland hydrology
11.PCB and TCE Dechlorination in Town Creek, SC, Superfund Site Sediment Modified with Metals
12.Using Artificial Intelligence Image Detection in Hydrogeology
13.Advances in Adapting a Novel Tool for Measurement of Discrete Fracture Flux
14.Long-term groundwater geochemical impacts of prairie restoration.
15.Delineation of Fresh Groundwater Potentiality Zones in Saline Coastal Aquifers, Southwest Bangladesh using Remote
Sensing and GIS Approaches
16.Isolation of aerobic and anaerobic styrene-degrading organisms for long-term microbial attenuation of styrene in
aquifers
17.Can We Save the Master's in Hydrogeology?
Sonic Drilling - The Future Is Now
1:00 PM — |Darcy Distinguished Lecture and Science & Engineering Membership Meeting 1:15PM - E::S'ngb:BIECkS of ;’ralnl_ng a New Driller
2:30 PM |Fiber Optic Distributed Sensing as a Window on Subsurface Flow 2:15PM W.a € nergy_ ump_lng —
Emerging Contaminants in Drinking Water
and Effective Treatment Technology Tools
Groundwater Remediation 111 Optimize Irrigation Jobs: Tips & Expert
1.Decision Support Tool for Selecting Corrective Actions Considering Principles of Sustainability Insights for Selecting the Best Pumping
2.Closing a Hazardous Waste Site with LNAPL Contamination — Synergy of Groundwater Science and Adaptive Solution for the Application
Regulations _ _ _ _ Dual Rotary Drilling in Water Wells and
2:45 PM — |3.City of Alamosa Evaluates In-Situ Electrogenerated Ferrous Reagent for Arsenic Removal and Replacing Bulk Ferric 2:45 PM — |Geothermal Boreholes
3:45PM |Geophysical Technology & Applications 3:45PM  IMud Testing - How Important Is It?
1.Use of Airborne Electromagnetics for Groundwater Management and Planning
2.Statewide Mapping of California's Aquifers with Airborne Electromagnetics Uses of Chemicals for Restoring &
3.Comparative Study of Towed Transient Electromagnetic, Airborne Electromagnetic, and Electrical Resistivity Maintaining Performance of Water Wells
Tomography for Groundwater Exploration
Engineering Hydrogeology Pump Panel Electrical Installation and
1.Monitoring and Modeling of Subsidence and Settlement from Groundwater Pumping at the Millennium Tower Property Maintenance, Soft Starting and Stopping
— Downtown San Francisco Basin Winnina Your Brand's Kev Moments of
415 PM — 2.From Reactive to Proactive: A Practical Approach to Controlling LCS Clogging 415 PM — Inning . y
o115 PM 3.Groundwater Controls Through Complex Dewatering 515 PM Truth to Grow Your Business

Managed Aquifer Recharge

1.South Florida Water Management District LOWRP ASR Wells: Construction and Initial Testing Results
2.Achieving Acceptable Risks Using Recycled Wastewater for Managed Aquifer Recharge

3.Challenges Limiting Managed Aquifer Recharge (MAR) Adoption in the West

Safety & New Hires - Injuries That Can
Impact a Business Legacy

A Bits a Bit, but Is It?
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12H6H Forum, Science & Engineering Forum 12H6H Contractor Workshops
Groundwater Monitoring 10:30 AM — Motor Svmposium Demo: Franklin Electric
1.Underground Storm Drains in Urban Watersheds — An Important, and Often Ignored Factor in Urban Watershed 11:00 AM ymposiu ’ ! !
Hydrogeology
2.0ur National Groundwater Monitoring Network — Its Inception, Initial Successes, and How to Ensure Its Survival Evolution of Well Develooment in the Field:
3.USGS National Groundwater Monitoring Network and the USGS Climate Response Network Thg Evgr ghan ein gaea()p ¢ e Field:
4.Real Time Environmental Monitoring Enhances Decision Making ging sag
10:00 AM —
1120 AM" | Groundwater Awareness & Resources _ 11:00 AM — \water Well Disinfection and Rehabilitation
1.The Groundwater Project — A Global Initiative to Serve Humanity and our Planet’s Ecology by Making 12:00 AM
Groundwater Knowledge Freely Available
2.Creative Response to a New Responsibility — Reviewing Well Application Permits for SGMA Compliance ) ) )
3.Water for Sale! SGMA and the Development of Groundwater Allocations and Transfer Markets Electrical Basics and Tips For Water Systems
4.Groundwater-Surface Water Interactions at Coal Combustion Product Sites
12:30 AM — . . . . . 11:30 AM — . ) .
01:30 PM The Quality of Groundwater Used for Public Supply in the Continental United States 12:00 AM Motor Symposium Demo: Pentair
01:00 PM — . )
_ o 01:30 PM Motor Symposium Demo: Grundfos
Groundwater Quality & Sustainability
1.Analysis of Historical Patterns and Trends of Salinity in the Northern Guam Lens Aquifer Health & Safety Around the Well Drilling Site
01:45 PM — |2.1nvestigation of Radon, Its Geochemical Interactions, and Its Application in Understanding Groundwater Surface
03:05 PM |Water Interactions 01:00 PM — K It Simple Well Rehab
3.Microbial Contamination of Groundwater and Associated Health Risk in Selected Coastal Communities of Ghana | 02:00 PM eep Imple Vvell kenha
4.Transatlantic Differences in Groundwater Monitoring: Lessons for Improved Management ) )
Best Practices for a Submersible Pump Install
02:00 PM — .
Groundwater Data Management 02:30 PM Motor Symposium Demo: Preferred Pump
1.Artificial Intelligence and Machine Learning to Better Predict Scheduling of Well Rehabilitation and Maintenance :
01:45 PM — | 1 Year Later _ N _ Sieve Analysis, Slot Size, and Gravel Pack
03:25 PM 2.Data Wrangling - Messy Hydrologic Data Transformed for Decision Making Selection
: 3.MAppFx: Production Well Nitrates Northern Guam Lens Aquifer 02:30 PM —
4.Using Automated Analytics to Optimize Groundwater Monitoring at MNA Sites 03:00 PM | Aqua-Scopic Well Rehabilitation
5.NGWMN Data Portal: Lessons Learned From Over a Decade of Multi-Agency Data Sharing Efforts -
VFD's - Did You Know?
03:20 PM - |State of Art Critical Review on Advancement, Design, and Improvement Strategies for Modern-Era 03:00 PM - NGWA Business Pro Demo
03:40 PM |Membranes for Treatment of Wastewater 03:30 PM
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12H7H Forum, Science & Engineering Forum 12H7H Contractor Workshops
H . 1 1 8:00 AM - - - - . .
PFAS in Groundwater: What's Now and What's Next 10:00 AM Determination of Slot Size From Sieve Analysis Data
8:00 AM — ] uati | ; ] ]
9:00 AM " lintroduction to Using Resistivity for Securing and Maintaining Sustainable Water 8:00 AM — Laboratory Evaluations of Well Fouling for Corrective Action
Resources 09:00 AM Preparing to Sell or Hand Over Your Business
9:15 AM — Evaluating Aquifer Recharge for Generation Opportunities 9:15 AM — Grouting and Well Abandonment-Methods and Materials
10:15AM Nuclear Magnetic Resonance (NMR) Technology for Groundwater Investigations 10:15AM 2023 State of the U.S. Water Well Industry Report
33’?? Xll\/T Product Demo: Awesome Aquifer 360
Decentralized Systems and Managed Aquifer Recharge (MAR) .
10:30 AM 10:45 AM — Product Demo: Franklin Electric
11:30 AM . . . ] 1115 AM Roundtable: Passing on Knowledge to the Next Generation
What Geophysical Method and Why? The Right Tool for the Right Answer: Applied
Geophysics for Groundwater Projects 10:30 AM — |Improving the Efficiency of Irrigation Pumping Systems
11:30 AM  |through Pump System Optimization
11:‘_15 AM — Product Demo: Xylem Optimyze by Goulds Water Technology
12:15PM
12:45 PM — |Product Demo: NGWA University, Featuring General Drilling
13:15PM |Prep Online
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Per- and Polyfluoroalkyl Substances (PFAS) have a wide range of applications due to their
hydrophobic, lipophobic, and chemically stable properties. Also, some PFAS are listed as persistent
organic pollutants under the Stockholm Convention since they remain in the environment for long
periods and cause adverse health concerns. In recent years, they have attracted international attention,
and global research on analytical methods, environmental distribution, human health, and ecological
effects.

Despite not directly producing PFAS, Taiwan, a significant global producer of advanced
semiconductors and high-quality manufacturing, has a wide range of domestic PFAS applications.
Taiwan's Ministry of Environment (MOE) plays a crucial role in managing emerging contaminants by
implementing bans and restrictions on certain PFAS and conducting investigations on PFAS
distribution in groundwater near semiconductor industries (science parks) and industrial parks. The
results contribute to the policy development for PFAS management.

The study area is science parks and industrial parks and their adjacent river basins where the
concentrated PFAS is utilized in Taiwan, considering the status of industry distribution and results of
environmental studies for other media.

For a better understanding of the status of PFAS subtances and concentrations, PFOA and PFOS
are the main target PFAS chemicals in this study: the baseline study was conducted between
2018~2019, and the follow-up study was conducted between 2021~2022. Sampling and analytical
methods in this study are "sampling monitoring well groundwater sampling method (NIEA
W103.56B)" and "Method of PFAS detection in waters-LC/MS/MS (NIEA W542.51B)," which are
published by the National Environmental Research Academy.

Investigation Process
PFAS in groundwater study

Sampling Location

& ¥ Hsinchu Science Park

$

Target Screening 4
{2} Taichung Science Park
@

Industrial Park &

$ {ainan Science Park

pt

Well Screening (& /
(’;; Kaohsiung Science Park
Groundwater Sampling

1 -
@

Data Analysis. 0 2% Som

Sampling during 2018~2019
m Science Park (n=64)
A Industrial Park (n1=29)

Sampling during 2021~2022
© Science Park (n=19)
A Industrial Park (n=4)

Conc.(ppt)

Conc.(ppt)

Chien-Hsiu WENG, Yi-Yu GUO, Yuan Hsin CHANG,
Jui Hsiang LIU, Shih Han HUANG, Hui Chen TSAI, Yu Ying CHEN

The median concentrations of PFOA and PFOS near science parks between 2018~2019 (n=64)
are 48.5 ppt and 3.7 ppt, and the median concentrations of PFOA and PFOS between
2021~2022 are 19.2 ppt and 5.7 ppt (n=19). Comparing the results for science parks from 2018
to 2019 and 2021 to 2022, the median concentration of PFOA dropped, and the median

concentration of PFOS  slightly

increased with low concentrations. Also, decreased

concentration trends of PFOA and PFOS were found by comparing the results of the identical
monitoring wells (n=14) from 2018~2019 and 2021~2022.

The median concentrations of PFOA and PFOS near industrial parks between 2018~2019(n=29)
are 31.9 ppt and 15.6 ppt, and the median concentrations of PFOA and PFOS between
2021~2022 are 24.1 ppt and 38.7 ppt (n=4). The results of the overall concentration of PFOA
and PFOS and the identical monitoring wells (n=3) between 2018~2019 and 2021~2022 show a

downward trend.

(a) Science Park

(b) Industrial Park
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“The identical monitoring wells(n=14)

‘The identical monitoring wells(n=3)

e, SourceManagementPromotion of PEAS!

Taiwan’'s government encourages and assists industries to research on alternative

materials or solutions for approaching sustainable development. Also, in response to
the international trend of phasing out PFAS, the industries conduct voluntary phase-
out of PFOA and PFOS and develop short-chain PFAS tilization or PFAS-free
alternatives that can achieve similar effects.
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Investigation on distribution of Per- and Polyfluoroalkyl Substances(PFAS) in groundwater in Taiwan
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Ministry of Environment SINOTECH ENVIRONMENTAL TECHNOLOGY, LTD.

List of PEAS

Listed in Stockholm Convention on
Persistent Organic Pollutants

2008 Taiwan’s first "National Implementation
Perfluorooctane sulfonic acid, its salts and Plan for the Stockholm Convention on

perfluorooctane sulfonyl fluoride (in Annex B) *~ @ Organic was

Listed in Taiwan’s
Toxic Chemical Substance

% Perfluorooctane sulfonic acid (PFOS) (Class 1 and 2)
% Lithium perfluorooctane sulfonate (Class 1 and 2)

Perfluorooctanoic acid (in Annex A) Perfluorooctane sulfonyl fluoride (Class 1)

N
_ L& Perfluorooctanoic acid (PFOA) (Class 1)
Perfluorohexane sulfonic acid (PFHxS),

its salts and PFHxS-related compounds
(in Annex A) .

Registration’
Document/
Permit

v

Perfluorohexane sulfonic acid (PFHxS), its salts and
PFHxS-related compounds (Class 1) (in progress)

2. 4.
Record Emergency

Reporting Regulation of Reporting

handling
toxic chemical ]
substances .

Class 1 toxic chemical substances:
Those chemical substances that are not prone to
decompose in the environment or that pollute the
environment or endanger human health due to
or

Class 2 toxic chemical substances:
Those chemical substances that cause tumors, infertility,
teratogenesis, genetic mutations or other chronic
diseases.

Conglusion

This study is the first groundwater study of PFOA and PFOS in Taiwan by government agency. The results
revealed although PFOA and PFOS were detected in groundwater near the science parks and industrial
parks, the tendency of concentration of PFOA and PFOS remains stable and tends to decline. MOE will
continue to follow up on the status of PFAS species and tendencies, develop policies on groundwater quality,
and protect groundwater quality and water safety.
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