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RME(T) 0.1
155X /37(95.0%) 0.852759

HEL : TR S IR 2 AR O TR0 EEIC B9 2 P28 (2004, JRUAR)
X 5-10 BiEKJg#E)E OFEHE AN &
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Z2EGE  [Ho&E MK - HHGYSEICEIT S XE ] IZ DWW T OREME R
FEOTEICEOL THRLEZBEMMEERYOME DR KT T VIO T BERK
TR 5-11WCRTEBY THDH, K 5-11 £M1IE. kS - BOKHIC X 2K mEZ
xtis LA EoHBORKETLVOBAR THY . K 5-11 HM11F. B8R
HBLUBOBRKIMNEKET L (BEREBH., 22 FEH) TOoOVWToOMEKTH 5,
WK A R 2 BB I ftho T, MIMEMEIOFEKAIKEDEK SN
bOLEZLNLTWVWD,

BB DIRE DM

—==7

- - - ..
——— Pt e s

H: TERERIMO ME L a7, B EZH L LT (2014, T ARZEHCE A2(0SH D), 702),
I1.3-1_11. #rdisa—)

5-11 208 THET 2 W O M E T L
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Z2EGE  [Ho&E MK - HHGYSEICEIT S XE ] IZ DWW T OREME R
RER A K S DS E R e i o — 6 (FhE) X, M 5-1227 3T &80 Th D,
ARAEHEKBO TIEIEREHESR S, 2O OHMBEIXWEIC L > THEM R
WeZoTBY, KFEMITHBEMERIRN G ZEKL TWD,
Fo, HERABOM T AR HOKHELE LT, W TX¥20% K (K 5-13 BM]) 2
bbH, MHEFHENET HMBENSCELES R LEO B L P.OIC, #ITFF A
BZEERLTETND,

| sBBIORELEEROB TR | . . e
) i, FARRR vV vy
J» = WTKRE
5 B OK

L -
T

HEL 1 THU R KR ZIE L7 B e & B ) OBk 27 4F 2 A R, NI O 355 Joy ey O ELE R 3K
MIH2E7T)
20 [VPRR 23 4R35 3 W iy S KR ZEAGT I ) (PR 28 4R 3 A Bl &)

B 5-12  BREKA KOS HKE LK (Bl s 2 Bi)

PIRTFIL PRA%\ \NREFIL

BEKE
(Fm) = XREE

700 563
9,500 H5
10,500 H10

1.800 H11
390 H13
ARERWEH 3460 H15
AXB 1.580 H17
S5EmE 3,968 H19
790 H20

1408  BERIED

085 £3
10500  HEEiES
200 : {5 ch

HROBFIE. BEAR(F)RUSLISR TR (RZ. SRRTEOERY,
HFMYLORKRG. SRBORARLACRTHD.

Wi THEF K& TG L= B 226 X5 CERR 27 45 2 H R, N B MR & 5% 5 e b B B 3k
FE3EHT)
X 5-13 i F & &0 LR

E-72



ZEEE TS M FK - HEHYSEIZEET D IS ] IZ DWW TOFERTE

2) VJ7LEDOHMBE LM BELOHER - ER

7T LR LIRS O AL E B AR L g o T 5-14ICRT LB TH D, I
MR, RMICHER SBESL 2HEKIMICMELTEY, 77 ABETHERMIC~
U7 FENS L~V T FEIMICNAEL TWDH, USGS[U. S. Geological
Survey] (2003) 2k Bp &, /7 ARBOMBORBIZIH EHEH THLMNICR L 5
Tk, WM TITAKEOHE LR >TWVD,

7 AEOFMBEEILX 5-15 12" T & BV . K 4000 HAERNICHE KL E LT
HBE Lo HED L bl TWbd, 0%, HiZZEIC L kL., EAloR
mAKEYBIEICE BN TS, MIEMEE L i, WHREFEHITES
OLEICHIREEREHRK I WD, 77 AT KILAE (volcanic rock) @ E
WARAEHE RN STV D,

TN OHENS), HOMERMY (Merizo HKY),
i, ATEEL (GEwri)
) 7 HERE

(AP~ MR )

Barrigada 75 5%
(PR~ M R )

HOERE (P ~RE i
“#Bonya ¥, Alifan K%, Janum W& &l

=

1S Wikipedia (< U 7 FHEHE) (2B & 1LT U 5 R, 6 fERL L 7=

Umatac & (Wi#7 it~ P i)

Alutom & (&84~ Wit

Facpi  (4#E)

Hi#h : USGS, Hydrologic Resources of Guam, USGS Water—Resources Investigations Report
03-4126(2003)

5-14 77 A5 Ll E 0N E R

16 USGS (2003) : Hydrologic Resources of Guam, USGS Water—-Resources Investigations Report 03-4126
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BEDIT LG .

'%‘W‘W

“Illl | [T !u-ll’ ﬂqﬁ

HH - 177 A EOMEREN ] (1989, Figis M E 3t =55, Vol. 33, p. 39-40, FHFH =)

X 5-15 277 ABOFRIERE

77 Ak (dEE) oML E oS E R 22 W X & M T KA ORI K 5-16
AT LBV THD, /2. 77 25 (L) oMEokrmX i, K 5-17 IZ/RT &
BOUTHDL, WBELZ7TLAELAKAOHE XV bZAKEOKIE (JBE -
KILAE) O LICAKAOHBERERINLTWD, 2L, ZT72EOHKE O
BoOREIE, K 5-17T 0OFAEHDLE, BWIEFTT 1,000 7 4 — F () 300m) &
Mo TWD, FIEKRBREEOBEO KKK 60m (FEMITZK 5-10) Eash TR, 7
TAEBOAKREDOHBEOREIEIL, HEKEHESORXRTEWEERH 5,

Fo. WHEBOBRIEEIIAEZEKELEEZOND (Bl 21X, K 5-121C/R" L
Bl ETIEBREENTOM FRKOBENIZRE SN TWVWARNESICAR D) B2,
TT ABIEKILAD FICARAOH BRI TS, K 5-16 TiX, kLA D
LT ARKOHAHE I N TV D,
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(555 MoK - HHEHYLSEIC B3 % RS

2OV T OFEFE B

Water table

=
iini)
—

Hi#f : USGS, Hydrologic Resources
03-4126(2003)

X 5-16

§
ugniiih

I 7 HERE
(fFT i~ WA i)

Barrigada iK%
(e i~ T i)

(e
KN

Facpi @ (4¥5)

Hi#f : USGS, Hydrologic Resources
03-4126(2003)

X 5-17

WA O, EMOHEMY) (Merizo HIH) |
RS, ALt (GEWTHD)

HVAKE (PHrit~REsTi)
##Bonya iK%, Alifan #PC%, Janum @&t

Umatac & (Wit~ P#i)

Alutom # (bfs#7&~ M)

77 I e A o Hi g o e i (4

NOT TO SCALE

EXPLANATION

LIMESTONE
VOLCANIC ROCKS
GENERAL DIRECTION OF FRESH GROUND-WATER FLOW

ZONE WHERE FRESHWATER IN LIMESTONE IS IN DIRECT CONTACT
WITH FRESHWATER IN UNDERLYING VOLCANICS (PARA-BASAL)

of Guam, USGS Water—-Resources Investigations Report

77 AR AL o T K L o HE A X

of Guam, USGS Water—-Resources Investigations Report

1 X 0> AR i 0 1 1)
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ZEEE

[ 55 M F/K - HEEYLAEIZBET 2 X IZ oW T OFEAE kL
(2) KEXBDOEHT - EERFHEBOBEICEBELEZYRVFEORS
BET

U A7 G- A2AT 5 LT, KEVEE L OB - HiBVE Hik o FEdE & B L T

NREET, KREL BT TR 4D EH>7%32OHERNEZEZLN TV D,

# 5-4 PBESL 2012 TOHE A

R A oD Mg 1 (2
Hok L7 B R

REPEELD O BWE TIE, AIKE CEIRTH 2N EKMERGEY) (2
WEERB S TV OIREBAEALTWDLIHEFRH LN, 205G, 414k
FWENEBRA~BITTO2HE0) A7 &2 X0 B ICHM T2 06ERH
%o

RS ENTZRBIBRBAIKERHKE~BITTO0BZWARH 556

WL, 153 REOTRIEIC R E F LR (recapping) SNLDOMENH D,
it —

FWE DD
R
FEIZ R4~ &

TR

a0

VVOCs 12> T il
T HES X oM
EN &Ko THEAM
A AE

Bedrock

Bedrock (5 88)

KARICRERR LTz
TRIEW G IR HE ~ D

oy
BE R

B - A OSE T BRIV BB DLV BAEL R TWD D,
Ghe L - AP DILFEMEDORIARADBENNRE WD LWV D K
WrdH 5,

PR - TR

- RmONMENOTN

R

= RAE - EERNE S LENTIZERMIZN0ME IR0

(2 TOHFAKIZ, EEORERTRBEKNBH L, KEOAEERIZE
BERIETZENHYH D) ZLEAiRET D,

BHORE E LTk, BAKZ@E T - WE - - EEERl~o
KE~OBEH, ARIESHZREE2BLTCHLEIVIZLDOEZLNLTWVS,
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2GR THEL-E MK TEVEYEICET ARG ] IZOW T OREMIE R
3) VRO ZHEIZLERD ) —=245LA)L (RBSL) ORFE (Tierl)
PBESL 2012 THEE S 7= KIEEMBL O — R0 A4 FEATET VA& 5-18 2R

L7,

Tierl TIE. 2OV A MIERET AV THESNTVLIEFESERKDO T XTIZTHONT
YA I LEAZ Y == 271~ (RBSL) 2% L. VA7 OFELHET
D

ESL surfer ZHHWTHLN DT BREK L LHAHACERO Lo LEPE W/ H
W7 E W e RPLAI D RBSL D U A h &R 55 . Fl b aifELIHNE O
— 2% 5-19 2/~ L 7=,

Contamination

Nuisance
(USEPA, MADEP)

Initial sources USEPA, Massachusetts, etc. Use similar approaches to develop
screening levels for chemicals not listed in references. Adjust to local
conditions as needed.

X 5-18 7 7 LEDY A7 MICEBIT 5V A MME&E 7 v (PBESL 2012)

G717



ZEER  H 5 MK - PERIEYCEICRET D G| IOV TOFEIE R

#* 5-5 ESL surfer (mZ7 k&L Z77A4)) O — FOHNE

idiif P DR
HECHTH AT V== 7L DD ORI, R - K- OB A)
R HTFRDOEH +- i A F—T )L
_— JEAEH - EHRR A-1
o HENE A-2
A-D Y —X oL JEEH - BEHITR B-1
p¥E - LERM B-2
0 JEEH - IR C-1
B ERIRE S| -2
AL JEEH - IR D-1
P - TERIA D-2

BEALEKUIIKT A7) —=2 T L~y
« 7 —7/VE-1la : KD HENZER A~
EvY—X « F—7 NV E-1b : HHENHENLER A~

T —TVE-2 - BT AN D ENLER A
T — 7V E-3 I HEEAEIEL S TV B,

HWEKIZHTERAIZ ) —=2 T L~L

« F—7 L F-la: MK AT HEHE)

« 7 —7/VF-1b: #IFK (A LWEE

« T =TV F-2a s KK RASEA~TRH  SH LR VWE)
« T =7V F-2b : REEK (AT A LRWES)

Fry—x TP R FUKBHEH 5 BOT LAV 58
« 7—7 )V F-3a: REKOEE AT HE)
« 7 —7JVF-3b: KEK (AT HHE)
T —T7 )V F-da~4f, F-5 121%, ABRICEELHET 27200 BEESCEEMKE LTOKRESE
el 7 EREEF S TN D,
EAERE LB AORSNIKHT A7) —=2 T L~
Gy —= s T =T G6-1la : TENLHIK~ORM (F7 41 EE)

e T =T G-1b : FHENSHTFAR~DRE (E 1)
cT—T6-2 B ANEH

#JE/K (Surface water) ICXtTHAZV—=2 T 1L~L
HYU—X 7 —7J/VH-1: ERL L (Ceiling Level)
c T —T7 NV H-2: $ED E[RL~L (Gross Contamination Ceiling Value)

HTAK - RIEAKOK EHOHE) PEKUCHTHAI IV —= T L)L
T I-1 0 HRK (BT A5E)

IvY—X cF—T -2 IR (B LZRVES)

s T—T7L 1-3 1 FEK

s F—T7 L I-4 : ik

-4 - KK - BEOBATT AL E AW AMEFE~DY A2 5L (June 2011 U.S.EPA) ([ZH WS

NI b_;(“
Iy iz (Toxicity factors) &AEB{L=27E% (physiochemical constants)
Ko )—X (REBAMENE ) 2L L HEOEBISEICIEI A Y —= 7 1LY
Ly)—X TIERNAMEDE | xR e L PHOBESEEEICEHT IRV —= T 1L~

v A~F VU =X, B ERNER - U NKORKIRA S ) —=2 7 L~YL (final ESL) 2#ET 57—
NTHDH, G~L ) —=XE A~F V) —=XDT =T N~BRENTWAEND A7 ) == L~ULEFHE L
TWbLT—T LV ThD,

v ESL surfer TiE, THEREWIGS ERWEGEE R L IS BRI LT 2 2 L2 AL LTWD, 20k
VRN TIRIT 3 B S LTRBIL TV D, ZOBMEIT. FORIGH R S 2 "TeetE o & 2 R TRE
ELTRZREND, 2L, RONMIES 5 TEAHRBIEEIEIC L - TR E TEITN D563, ERICEHm
THMERD D,

FHENTOBIED/ NS W GULEME DR 7 ) —=2 T LULiE, — OB 2RO T, WSS OB
WAL b L SFHM SN D, —F THEMOSWHERED R ) —= 0 7 LU E O R /BRI
BRI ACEE 2D,
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Tier 1 Environmental Screening Levels Surfer
(Screening Levels For Specific Environmental Hazards)

Pacific Basin Edition
(Fall 2012, rev April 2013) 3

TPH (middle distillates)

Terrestrial
Ecological Vapor Intrusion
Impacts into Buildings
site-specific (Use soil gas)
Gross Human Direct
Contamination Health  f—» Exposure
SOEH? | T / Impacts 2.6E+02
T
Soil (mg/kg)
Soil Tier LESL: 2.6E+02_|["Soil Gas | Kapor Intrusion
’—Le_adﬁng—‘ (ug/m?) 13E+05
S.O0E+02
........ 3 '
Impacts to Vapor Intrusion
Ageatic Habitets | +——————]  Groundwater (u/1) fato Buildings
64E+02 Lowest GW ESL: 1.0E+02 (Use soil gas)
Gross Human Drinking Water
Contamination Health (toxicity)
LOE+02 Impacts 1.9E+02

Selected Site Scenario

Land Use: Unrestricted

Groundwater Utility:| Drinking Water Resource

Depth of Impacted Seil: Shallow

Reference: PBEHE, 2012. Evaluation of Environmental Hazards at Sites with C d Soil and G
Pacific Basin Edition (Fall 2012):
http://hawaii gov/health/environmental/hazard/pacificbasin html

Site Scenarios: Site scenario options based on scenarios used to develop ESL lookup tables

See also attached Tier 1 ESL Summary Report, Chemical Summary, Glossary and Advanced EHE Overview.

5-19 ESL surfer & H 7w o —

4) Y4 FrHEOZI—5 v b - LRILOEFEIZDOWLT (Tier2~3)

Afik @ Tierl RBSL TiX., ¥4 MEAOKBEZzKBREFTIZAZ U —=0 7 L LR
B S, VAR 0O LSz A HEIRIEFEHEOHMAEDEIC
ONTIE, V1 MEAORKBEBEZX A7) —= 7 L _"AVOBREIFITOAZ WD
(2L, AKEOME Z N LHERE > TWDH 7 8O S % B £ 2 T RBSL I FH %
ENTVWEZRELVIBERTOY A MEAOBBIIXKMINLTWND),

PBESL 2012 ¥ = a7 MIZB W TR IN TS, Tier2 £720% Tier3 2% @ SSTL
(Site-Specific Target Levels) OBREHFIIZIL, £ 5-6 DX IR bLONRH L | KL
WIS T 7 LHx 7 SSTL DB 21T > TW 5,

K 565855 L, SSILHAKEOZDIZIEIEREZX T, BAC Lo THA - =
N - BEET LV EMAEGDETCIHMT 2L FT A4 IR T VWD I EBDD
o BIBHIMILELRL2EZ2 (AE - ZERNRR -FMoOBELH) LET LD
N I%, PBESL 2012 Tix, R 5-TO XY CEH I N TV D,
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ZEEE

[E o3 M F/K - HEEYLSEIC BT 2 X ] 12 DWW T ORI kL

# 5-6(1)

FHMp A7) == 7 VL ORZES (LBELRDO5E)

YA DA ORI i

v MIS F— & Z il LT DU B BT < 88 2 57T
(DU-MIS 7 7' & —F)

Tier2 D7 BN 7 7 A )V Z A L I-GFMm ™
AW R A FH L CREM (e ) T

A - IEAHIR O TO ) 2 7 B OB

TN AR T — & 240 L 723l
YA PEE O ERKREIE TV & M L7 REAL

(Leaching)

D N N N I N N

VOCs 12 H D FEAG 0 7= @ o> £ 3E A A £ ™
SiEd (Fate) CWidtsr 8 L7 36

Mk 7 — 4 % (L 7o A4

12 R O VBV & NNy FERBRIC XY HEE L TR

Al

Za52
=

N

&
IS

<

B b A fE R~ D &

WBOAE MRS 2D OB MME
A RE 52 B O BT A

1Y E DT

(gross contamination)

D N N N I N N

BT L DR HE O EIZE T 2 B A

IRy =V RRASHTWEN, ~=aT VIZEZTORENHD5HE

#* 5-6(2) e A7 V== T LUV OB (MR KIEROGE)
BEOANYF— R B A NEEA OFEN T A
BBl K~ D 75 Y vV THOFFICI M T KOMREET=XT T

vV XMBILFEMEO TN —LAOBITICET A EME=21 7
v EMle=x )7 bEE LT AR V-2 0iEM (Fate) -

T T E W L — A OBITO AR

AW

+EH AN T — % &6 L 7=l
A MR ORKW ST T IV EMER LR

Wi AR RE R ~ D

WMFEKF—Z2EHNT T —LADIERY L BIT % 34l
MWK I NV—LbDiEM (Fate) s WEET N E AN T —2N
DFEAT O FFAM

D N N I NN

5 Y E DR A

(gross contamination)

v TR K DR
v ik (discharge areas) % ffEad

W EY = A RAHESATWDEN, v=aT VIZEZHTORLRENHDNE
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£ 57 HEMHBAZY) —= T L RVLOBEEOEDICHNEREZ FRETFTLIZOWNT
(B =)

PBESL 2012 PN COEEFLIR &

SSTL B IC BB X F7 - BT
BT RERER - £F) ARG DR S B

&L=V 7T & o THYWE O ZERI 72 53 Ak
&z IEfECHE T D 72 DO FIE

DU-MIS 7 7' —F

D Direct Exposure DUs (41): Hypothetical Yards

HRAROBE S O REZ A MrAFRE L TRBRL

Tier2 O 7 /L7 7 A )L BEDAI ) == F LUV EBEETDH T 74 )L,
(O EHT < BRIK) XTGBT VOCs DI, EHET < TRk D I

B%| Tier-2-Direct-Exposure-PBESLs-rev-April-2013.xlsx

EYRBEROT — 2 NERHRE LA ) —=2 7
LoYUIZIERT 2 & 2 it S nTun b,

AWkl R 2 R L 72 R

(Vol. 1 4.1.4) | | |

. RGA—=B—NF TV NERIR A= 3 0DED,
YA MR ORKILS T L

B4 Vapor-Unit-Conversion-PBESLs-rev-April-2013-1.xls

BRE NG EDOHBENITIREALTLE D & EBEHE
35 2RI BEE LW, BRI TIEE LT, VOCs o LEEH X
ORPFENZ X - TEHl ATt TV 5,

IR AT A =2 =2y FRBR O R AR LT, TR
HE &2 IEMEIZ BT S - 12358 TOHRME ORGHED A 7
V== T LV aR/ET D7 74V,

B BTLM-Spreadsheet-PBESLs-rev-April-2013.xls

FENN TR

HI T K — L DiEAM (Fate) - it | (EET VT~ == 7 LOHTIIEHE N0
ET IV SIHY T N — MTRA TR T 5 H 8

H o RFIORLEZ BT 7 AN EIZE, BRSE LR E LI H IS TWDH008H Y, [ESL
surfer| [AkE, 7L T 7 ANRCLAR— "X B —RTEDLLIITR-2TWVD, ZNHD
NRZFEETIUE., BREEPEONDAEERD 5,
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ZEER (58 K - EHEYEICRIT D kIR ] IS DOV T ORERITEE
(5) AREFKEFAOYEREDORFLDOBZZFIZONT
THEICHHIBFEEMENEESND T ADEZHITHONWT, TF MR EREW

EEBIWCEHETS, L. WEBMEORPWIE, UTO 20/ CXKB L CEAET S,

v Tierl fHY4 O HHL W & 72 581 m&%%%t BE -4 5 Bl v
(Rfgfnfg (XA FAR -V — /) B2 HEPTOREEAMTKEE TEH LIEST D
utR)

Vo HURRIZE VT IA A T2 G DS K RIS 2 S D Bl o

7272 L, PBESL2012 ICB W T, IEEWE N K FERICEE S 5 B Wi+ % itk
. ETAVOMERICET L —RARERICEEE T WD, 7T A5 TOHOD
U227 FMFFCONTHEIEL TEY ., AKE®HKENTOHGYE O %O
TNEEZZXDLDEOSZBER L L TWD,

DSEMGYMESREORKZWVICONT (Tier!l #H)
M ETILRAROEER

ESL surfer (ZfEb i TW 5 B %2 R 3 2 A2, RBCA toolkit TD LML D
#MEFKRKRHEDOAZ V== 7 LV _NAVORPWVIZOWTERL, £0H & THEMR
F& 1T 9. RBCA toolkit TOHMFLWIL, K 5-20Z"FT BV TH D,

ZOFET ORI DIE, R IR O RS FE AR & AR O xS AL S E O 5 A
(REOLDDEGHEIEIEINDI NTA—F—) 2HICHET I ExXH Lo T
W5, REBERPHM T KA E TCEBTHIBORBREOHRMEETZELT (RO
Heqlv) | 32 ik & H R K O R A2 X 2 A BRUE D (Al BRER B & 72 13 A BRI = 4% 20
AW TRET S,
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[E o3 M F/K - HEEYLSEIC BT 2 X ] 12 DWW T ORI kL

I Infiftration Rate LF  Soil-to-GW leaching facFor
+ ¢ v + { vadose zone (mg/L-water)/(mg/kg-soil)
——————— 6.,  Volumetric air content in vadose zone soils
Ly (cm’-air/cm’-soil)

| ~_ -— 6., Volumetric water content in vadose zone
2 il *-H,0/cm’-soil)

1 soils(cm’-H,0/cm’-so

" v yleachatey L § : 5y Soil bulk density (kg-soil/L-soil)

b 4 - ks Soil-water sorption coefficient = foc * koc
mixing (g-H,O/gsoil)
Vv- L =5 e = H Henry’s law constant (cm’-H,0)/(cm’-air)

>| groundwater 1, Thickness of affected soils (m)

L, Distance from top of affected soils to top of
water-bearing unit = Lgw — L (m)

w Groundwater Darcy velocity (cm/day)

Vg

Jqw  Groundwater mixing zone thickness (cm)
1

w

Infiltration rate of water through soil (cm/year)
Width of source area parallel to groundwater
flow direction (m)

b Aquifer saturated thickness (m)

L{(mg/l'%ater):| — KJW i SAM

(mg/kgwi,) LDF

Soil-Water Partition Factor: (11E - KA EZRE)

K{@Mwm}: P

(mg/ kgsm'l st + ksp s +Hi gas

Soil Attenuation Model Factor (Optional): (TiEEZEE TILZRE)
SAM [unitless |= Z—‘
Leachate Dilution Factor: (RH/KFFRIZEH)

V.0
LDF [unitless | =1+ 282
1-w

Mixing Zone Thickness Estimation (Optional):

S, = min{b, 0.10583 -W + b[l +exp ;1 ' VZH

gw

[EFArDEZT (ASTMEKEELSR)]

v O ETERELHTARREOKIT., HE/MTAREFETRBEINDS,

Vo KB LERICBI L MHREZ -ETH D,

v BB Ny 7 ARNT, WEM, WAL OSMEOM T REENICEESET S, 22 Tl —EofL
FHRTA—Z =R OLER/FFEORT A -2 —OBK L LRI D,

Vo BEREPDH TR~ EORBRICL T, EHRETRHET 2,

v o RBICE 2@k L BT AE. BREEE L TORME LRI CORBOEEITEL L TXy,

Vo LFEWEAMTKICRET D EEIC, ToMEMEOBRKIIEC LY, (FThabb, AWSMEiTRv.)

v o OMITAkDO HEEY -2 BT, REBEBMNEH TECREGSNTRETH®RT S,

v

BRI I T RINE 2B S 20,

C O EBEZIEARBTHBORE I ABECEEEA, BRNEART I ENTES,
WBEZ R EERBICL L b LT BT R TOEWEN T B BB L CLE > BE
AL DRBABZ S & X3, BB LB T BT T OERE AT BRI HE T 5 L
LT, BERIED DAEREERD S,

H{#L : GST ENVIRONMENTAL, Software Guidance Manual RBCA Tool Kit for Chemical Releases, Risk-Based
Corrective Action Tool Kit Version 2, GSI ENVIRONMENTAL Inc., p.B-5 (2007)

5-20 RBCA toolkit I8 2 T3NS M F KR H OB
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ESL surfer [Z3 15 % Tierl MY O E K W E X I T 2 v ik ¥ 5-21
WaRdT B0, RfafiE (XA KX Y —2) BT 2 8P oR B H# T K
HETBBLEAT D27t A 2RBT5b0THD, AWNEIL, PBESL 2012
Appendix7 F 721X F U N 2 HDOH (Hawai’i Department of Health) @ 2007 4 ®
WAEE (LT, THDOH 2007) W9 ,) ICi#ishTwb,

C

total

Cleachate =
Kd + 0,+(0,xH" 5 Img
Py 1,000pg

I 2. Initial concentration in leachate? |

1. Potentially mobile? l

contaminated soil

— 3. Concentration at groundwater interface?
| RemoBd v LRz L)
I

5. Vapor plumes?

<
Yemilh, _if
X PIUME ——

\ groundwater gy

\
4. Concentration in groundwater after mixing?
C (,Ug/L) — Claechate(l"tg/L)
groundwater D F(m3 /m3 )
Kxixd
DFIEF 7+ ME £7213 DF =1+ faxrxd
IxL

I REOERITRA— PITRH,
i : TPBESL 2012 Appendix7)] & 7zi% THDOH 2007

5-21 S E Y 72 W E i 2% OO B4R

ESL surfer (W T &, ASTM HiA& <2 RBCA toolkit & FARIC, MLt o R
R O R &2 G L (OXESL surfer O AR O E ZAUTHAA B W IR > T
HZEICHERE) WERETOREREIZE 2T (Z2MOBE ), 2 HKIC DF
(AR EL I AR ERE ;7740 FMEIF 20) 2L TH T KRKTONEY
BEREZH{LI2ZZSFTHD, BREBKROBREIZONT, BEERICEHINL TV D HK
EIWRCiR#HTHEE -8l T LB THD,

X 5-20 & 9 5 & Z 2 TO DFIERBCA toolkit @ LDF & [A % (3% V,,, = Kxi) |
K, fl & RBCA toolkit @ K, WA L H D TH Y, RBCA toolkit IZEB W T, SAM X°
Oqw DFFEMBRETNALN 2 IN T WD REBRTIER CBB N EVZ D,
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ZEgrt 5T MUK - EHGYLEIC I DR ] IC OV TOFEE R
#* 58 RMEKORWEZFHES 272D 0N HE

QV(LWHWJ"_ 6 ( j H!
L ] Lsotl LSO![

g el
SSL(mg/kg) =C ( Lj Kd(kg + (ng
Py f

0[1[ LwdlerJ 0‘ Mllter
soil :011 soll
@
g [—
Lpore b L
L\oll (g
L
ESL
L L
surfer Kd[@ = k_ x f. (unitless)
pr=1.5 (W L7 LHEO L7 B
0w =0.3 (K Ti7= SN 7= R =R)
ps=2.65 (ki1 &)
£o=0.002 (THHEOFHKEEHHE)
SSLIETHDO Ay ) —=2 7 L1
Cwld. 1FYWE DR
Oa 1%, ZEKTH 72 S A7 22
Kalx, 1Lk RIRK
KOL‘ i\ ﬁ*ﬁ%m:ﬁkﬂ(@ EE{'ﬁ%I
HiZ, ~v U —HIE%#
ni%., HEORIEERR
L (mg/Lﬁ/al‘L’V‘) KYH SAM
(mg/ke,,)|  LDF
Soil-Water Partition Factor: (11E - Ko EZRE)
(mg/I‘ﬂalw pS
" (mg/ke,,) | 0. +k.p, +Ho,
Soil Attenuation Model Factor (Optional): (LIEBEZETE TILHRE)
RBCA, SAM [unitless |= L
toolkit L,
Leachate Dilution Factor: (;2H/KFRZE)

. 4 »»~5ow
LDF [unitless | = 1+ -2~
1w

Mixing Zone Thickness Estimation (Optional):

5, = min{b, 0.10583 -W + b[l +exp ;I - VZH
v’

I s oFMTEED & B Y

%&-85




SEGR 58 MK - THGHYEIZEIT D3N] IS DWW T OFEME B
() BERBRESODETALRICONT
RBCA toolkit TiXx, WHK LM TAKNIEE T L2REBOEIIZIU TOX TR
S TWwWsd (K 5-20),

0,, =min| b, 0.10583-W +b| 1 +exp
o
MEBHER 520 TR LELEBY,

COBEEXOFEMIT, U.S.EPA(1996) MiZii# S T b, MULTIMED £ 5 %%
BEWZLEETFATHY & 5 I MILTIMED & 7 /L X EPACML(EPA’s Office of Solid
Waste for the EPA Composite Model for Landfills) & REE® FEXREM S
TWL2HbDThd, RETNOEANREZZ LT, BEEGBEES (dm) % T#F
KOEREINZALED SRE HF MO EIC L DIEGEIES (dyy(m)) ] & TEE LM O RFE
WHEIZCEDEGEES (dym))] OMTRHATHZ L THD, 2L, L DL
e D FRFLIT U.S.EPA(1996) I & DO E - RFILTHIE T 5 (RBCA toolkit &IXKF N
BN D),

d= daV +dIV «(a)

EFF.THTROBECHEIBETMOTBICEIDEEGEES (dym)) ] 125
WTIE, UFToXNTRHATE S,

d,, = (20‘VL)0'5

a

a_@ﬁﬁm@ ﬁfhmﬁ

X, MEOBENERE (travel distance) KX RDIFEREEEI LK
S MBI EERILTRBY, DH5BHHEHICH L TCLEOREDEICR DN E
RDODTWDIONa,E VI NRT A=K —ThH Db,

I OWNWTIEHUTOXTHET SN TEDHY,

17 U.S.EPA, Soil Screening Guidance: Technical Background Document, Second Edition (1996)

18 Sharp-Hansen et al., A Subtitle D Landfill Application Manual for the Multimedia Exposure
Assessment Model (MULTIMED). EPA Contract No. 68-03-3513. Environmental Reseaech Laboratory,
Office of Research and Development U.S. Environmental Protection Agency, Athens, GA. (1990)

19 Gelhar and Axness, Stochastic Analysis of Macro—Dispersion in Three—Dimensionally Heteogeneous

Aquifers. Repor No. H-8. Hydraulic Research Program. New Mexico Institute of Mining and Technology,
Socorro, NM. (1981)
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a, =0.056 «,

a, =K ETF M DS HE =0.1x,

=72 L, , .
x, = RO AT (m)

ZTREKONKEEM (x,) X LEEZ2DHENTELD, THITF/AKDOEEIZHED
SEFMOSBICEDIEGBIES (dym)) ] 8O0 T, EMICL TR TE
BHTxsrzZtichsd,

d,, =(2x0.056 x0.1xL* )" =0.10583 L  (b)

Wiz, TshiEFmMoOBEEREIZLI2REREGEES (d,mM)] IZo5WVWTiE, LTFTO
XKTHETD LN TE S,

_Ll
d.=d|1l—ex
" [ P Vsnedaj

I = R R (m/yr)
el Vo= AKCPRZRZERE ()

n, = HORKBOAHZERE L,/ L)

d, = KBRS (m)

— KT, V=Ki/n, THDHZ L uEBETDHE, LTOLIWCEBRTE D,

—LI
dp :da(l_eXp d j #(c)

Ki

a

K =K 8 OB KEREL (m/yy
i=BKAE (m/yy

=L,

A (b) ()ERX (IR AT H L. RBCA toolkit TEFHE EINTWAHARAEBES &
FAEORXNHE 5D (XRBCA toolkit IFMi FADEWRHEEZ V, & L THREL TV
HREHRELTIHERALCTH %),

d=0.10583L+d, 1—exp"lJ
Kid,
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N NS A—F2—DER
RBCA toolkit & ESL surfer @7 VA O BEKKRTLEHEHITR R DN, T L%
DORIAMSHEEIFRE THDL Z N2>, —F ., ESLsurfer Tld, KFE¥E

JEO DG - BB OMEOR M E KBRS D720, RNT A —F — DYET AT
bhTBY, XNTRA—HF—DERIZOVWTERET S,

ESL surfer OFIL, AIKAOHBE A E > TV D HENEWS A LEWEG A Z R~ O
FUATHROHF->TEY, EITHENES, RELOHTKZHMAT 556 O A%
MZRBLE 24T 9 HEHT > TW D (R 5-9 ), 72 L. HERERVNE I A2 HE
TOHOREITHREFICL > TRRDEMATLH SN TWD (HDOH 2007 Tik 1 m, PBESL 2012
TIE 1. 5m),

* 5-9 KPS - MAVH QU A O E 2 B8 L7z R I E 7 L o Bl v
AR EEH ) HROE S
U J=AA
R 1) 73 Bl R

HY GCAONE AN

H1 K D = WEMEZHD D
#H
2L i O AR SGICEON AN

THEHERAEWSESG, ARERZREOL S RBEFBHELZZR L2 TI Wy
WMENRH T RK~NBITT SV A7 2F T 20ERE T D, 20X RIEKEZT
i o772, BEIEOE N LFEYME OWEREZ G 21X 100,000en’/g 20 5
5,000cm®/g & L CTHWH S (1/20f%) Z &L TWabD, 2L, MERES K&
W ECHIE T S BIfE L 30,000em’/g L LTHEY, AFAY -y =T FLE—F
JUIMTBE] (1lem®/g) 5 F 5 7 muxF L [PCE] (95em®/g) 72 EixW SR K D
INEVAEEWE T, AU B E 7 = =L [PCBs] (131,000cm’/g) XA Mg % R &%
HAITH D 7w T o (87,000em’/g), AHEBREER EIIRERE O KET W
ftEZHWETHD, ZOREF, LEHERNHENLETCEIBHLTLE>HBAR S
LEWVWH VT A EZEMLTEHREINTND,

g FT 5 ¥ (PBESL 2012, Appendix 8) Z# R 2MY | MERELUSN DT XA —%
—OWETEWIE R <0 B 2 0F . AR E 213 AR R AR (DF) 78 & @ /BRI B
T ORI A—F—OWFTIZET HRHIT RV,
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W E LA O BB IZBEE LT, Tierl FFAliCU X7 BN H 54 E % % F 2L F W
BO Ky EIZ., LEC T TERNA Yy FRB (SPLP[Synthetic Precipitation
Leaching Procedure] i) O EMIZ LD/ T A =X —DORENHEREI LTS,
A F 513 HDOH 2007 ¥ 7213 PBESL 2012 Appendix 7 (Long-Term Management of
Petroleum-Contaminated Soil and Groundwater) (ZFEMICHEHE S T 5, HDOH
WWEOVERESEENTWD KMEDOT 74V FRE L OHEIT, £ 5-101C53T LBY
Th o,

2L, Ny FRBRICEVEGEOTZHEMEIZ, 774V FRELV BEMINE
B> TEBY, 774NV FERETIHEIVZE2MOFEMNB I N TWDEHENL
MRThHoTm, ZTNHEDORYy TFRBEONRT A= —% AT GEMiIx, Tierd FEAf
L@ T B TWw 5,

# 5-10 K, fE D g

TPublished *Modeled Measured
Koc Value Kd Value Kd Value
Chemical (cm“/g) (cm’/g) (cm3 /)
Assumed Moderate- to High-Mobility Chemicals
*Ametryn 450 0.45 30
*Atrazine 230 0.23 6.9
°Benzene 170 0.17 8.4 t0 203
"Dieldrin 11.000 11 650-690
*Diuron 136 0.14 86
Trifluralin 9.680 9.7 5.000
Assumed Low-Mobility Chemicals
’Aldrin 106.000 106 5.800-6.600
> Arsenic (not applicable) 29? 2.100 to 19.000
*Chlordane 87.000 87 4.200-7.800
*Dioxins 257.000 257 10.000-51,000

1. Default koc value used in leaching models (from USEPA 2011): refer to EHE guidance Appendix 1, Table J.

2. Calculated Kd used in ESL soil leaching model = koc x assumed Total Organic Carbon fraction of 0.001.

3. Based on results of SPLP batch test for soil samples collected at the noted site (see HDOH 2011).

4. Site Investigation Report and Environmental Hazard Evaluation, East Kapolei II Pesticide Mixing and Loading
Site, Enviroservices & Training Center, LLC. March 2010.

5. Remedial Alternatives Analysis & Response Action Report, Former Ka‘u Agribusiness. ASCI-ERM, November
2008. Leaching based soil screening levels for arsenic not included in EHE guidance: site-specific batch test data
required. Noted Kd from USEPA SSL and RSL guidance (USEPA 1996, 2011).

6. Remedial Investigation Report, Former GASCO Facility. Weston Solutions, April 1. 2009.

7. Results of Leachability Testing for Organochlorine Pesticides in Soil using the Synthetic Precipitation Leaching
Procedure, Earhart I-4 Neighborhood, Hickam Air Force Base, Hawai ‘i, Tetra Tech. December 18, 2009.

8. Removal Action Plan and Environmental Hazard Evaluation, Ironwoods at Kailua, Tetra Tech EM. Inc., July 18,
2011 (draft).

i : TPBESL2012 Appendix 8]

(1) AREDHB~DILENEOBRITOHE

PBESL 2012 TiE, AKEOHEIT/LFWENBITL TL X - 7&K #E
L RDEVWIHERMAATLIN TV DN, EREMEOMFWEIZO VT, Z o0&
NRBLZNEIDEFMTI2EZHFICOoVTHiREiEN T b (Z OFFfli TIX DF
(MR 12 20 OFEEEZFEHAL VD EREEBIHY, BREBOES R ED
A PREBMITHEREL TRV,
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ZEEE 5 & MK - FIEFEYEIZBIT DS ] 12OV T OREME R
2) KEMLGYEREDOIMBEWIZTOWNT
(7) AEICKZBFEETIL—LOIERE

RIERAKBIZH S ISR BIER TV — L0 3WITHI R 22D % R 3 2 E46 &
LT NI AWKV Hickam 22 HEH (FEiA TC6110)) DO FHI NI S
nNTWb,

MP 7 AA L PIBEOAEDEDOHRICEHT LEENERM LI LA — %
HIERHRINL, 22 TOFREONZITFHWEIZ, NV ZupF Lo 1,2 VX
~-v/mBerxF Ly, BEE=LICKVIAENRLTWVWD, T2 TRIAMINTHDHHM
A F 1%, TDU-MIS (Decision Unit and Multi-Increment Sampling) 7 7 1@ —
F| LRI TWS, DU (Decision Unit) (X, A& Z 1T ) HKEMN O Z & T,
MIS (Multi-Increment Sampling) I[ZAR—VU 7 « a7 o LEF T A6,
LR T TV T2 T, DUMIS 77 r—F X, DU NTOHERY
BOVYRELZ EHICHEEL LS LT 500 FIET, EEPOBEAMEREMED W
MEFEELTHIMIATWD,

T, A=V I RAEMS (K 5-22 £M) BDUELTOHEEEREZLT
By, ZEHBICEESA TS, S6ICAR—=U 7« a7 id, #MFKEME»D
W hHmic2mn MO EIZHE S DU Layer (DUL) & LTKBIEND (K
5-22 A1), Z @ DUL BNIZ MIS I X » THEME O FHRENNE SN, HHRY
BREOSKRILDMMPFMTELH &I Dd, EL, ZZ2TCTEEES T L0
WMEZIT>TWVD DT, T ARKDOEAFRES LT AR ETIIEH LS T
BELTHWRy, TEY T VORENGIRM - [KHREZHE T L, FRIEE
WY 52 L TCHBEEORIEEZI T TWD, £, TEY T IEFRA Y ) —VIRTF
S, BRIV LD XD FEMAEEZEETLILAIC. BB TE 5 L O K
fNEZ LN TWD,

Borings into Decision Unit layers
\

\

B4 BS B6
|

B2 g3
Bl

Om| DUL-A

Stacked
s 'Subsurface DU
s vers

DUL-D

Individual core ncrements

(not to scale)

H L : Hawai‘i Department of Health (HDOH) Hazard Evaluation and Emergency Response (HEER)
Office, USE OF DECISION UNIT AND MULTI-INCREMENT SOIL SAMPLE INVESTIGATION
APPROACHES TO CHARACTERIZE A SUBSURFACE SOLVENT PLUME SITE CG110 HICKAM AIR FORCE
BASE, HONOLULU, HAWAI‘T (2011)

X 5-22 A—VU 7 FAEHE (DU)
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2GR THEL-E MK TEVEYEICET ARG ] IZOW T OREMIE R

+EEY T ANEEAHTCOER T L —LADEM S EHEE LRI X 5-23

T B THDL, 2FE L, MMAOBRER, FHEERIVUTOXNTHE I
TWwW5,

_C soil density

soil
total porosity+kocxTOC x _ kg
1,000,000pg

C

groundwater

x soil density

CORFUTOEERFNEEHFRERALLEHIATHWLI LD TH D,
C’mml (mg/kg) = Cdissolved (mg/kg) + Csorbed (mg/kg) + Cvapor(mg/ kg)

(mg/ kg) = Cdissolved (mg/ kg)

C
soil bulk density (kg/L

dissolved

)x water filled porosity

Cdissolved (mg/kg) x k x f
soil bulk density (kg/L)

Csorbed (mg/kg) =

7272 L. f, I¥ fraction of organic carbon. k,. (¥ published sorption
coefficient THYV ., M FAKE LY FTOLETIIKMOBEEMEIZIFHLELRZ VD
DELTWD, o, BEEEIT 1.6, HEOKRZERAEIL 0.43 LKE L7 (HDOH
2009 ),

e SN BT, Mo®EE (2007 RI XFAM AN D 220) ICEHE I T
WAHH FKEEAZEENELEZBFER L L0 EEHFRL TSI LD TH -
P

F— 500 ug/L @ VOCs Identified in
borehole soll

1,000 ug/L
H#i : Hawai‘i Department of Health (HDOH) Hazard Evaluation and Emergency Response (HEER)
Office, USE OF DECISION UNIT AND MULTI-INCREMENT SOIL SAMPLE INVESTIGATION
APPROACHES TO CHARACTERIZE A SUBSURFACE SOLVENT PLUME SITE CG110 HICKAM AIR FORCE
BASE, HONOLULU, HAWAI‘T (2011)

5-23 HMIT/AKAN® VOCs (HEEME) DAYz ¥ —[K

20 HDOH (2009). defaults in U.S.EPA screening level models, U.S.EPA 2009
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) ETLERWEFERETIL— L0
HFEAEFTALORMIZET 24O VWTIE, "TAINERBO Y = 7H A b
DF T A DG~ == 7N (HEER Office Technical Guidance Manual (TGM))
WRib 2 Ao 25Z2E08TES, ZOEM~=a27Vid, 7B TEINT
WDFEMICBE T 5 R R BE FERENEMCEEINATRBY ., #AEFIETIE
WM O GESCHEBER, 25 XM~0) 7R EREHIN TS, HTFK
£ 5 U 7 (groundwater modeling) 2 2WTIi., 6.8 Filcxcdd I T W5,
HMTEKETY 7GR A MBI D2 REMEOEM (fate) CWEIZ XD
WMTFKOBE ZA LT D20, (BRI NV —2DETHE, Bl ®E LT 2

HORKTHMICHWWOND, HHFEKET YV U7 F, FIEETITHIHBAE L =Y
Frarta—F—S0BrHEEEIAVWLIE GO 2 EBEICKAIITE D (£
5-11),

# 5-11 HFAKETY FIZHONT
HWEARETV T FEhE N A
FAEECOMTARET Y 7 | - B TOKET —20nb7m—3y b (FERT v v L
&R A ) A ER LT, H R K OB A A R EE 5
Do
- EERROKFE Y 7 P ERWT, (YT — L ORI A S
5 LT %,
< YT — B ORFZER IR A E OBBN I T E 20,

BEEEE VT T KE | - BRIV — A ORZERBY IR EE 2 BT 5 BN B D5 G 7R

Fyvs PICHO B,

7) FEEXEOHMTKETIOIDES

HFAROFEEIZ, ¥ —HIZHWTHAETE %,

L, ZoHAERTARO D HEME (fractured rock) OHEH . A MY
WD EERDIGEND D, BANMREMEMAL (porous media) & K FHYIZ
FMcThhZ ERXTHEHAR TR THLIN, TOoRERWHI-IL VWSS, ARE
ZZEMNDIMNOBAREZEHERBI T OILERD D,

WY A FDORXAT =L TIE, 2L 0L & B0 RRITIREMEA (porous
media) &ML X AR E T, BHENOH T RKOTNEZ EHERIAT L8 (2HL
nNo, BRANOWKNLE OB DIEL Snow(1968)2HZ K » TR &, FHOBRI

2 Snow, D.T., (1968) ; Rock Fracture Spacings, Openings, and Porosities. Proc Amer Soc Civil Eng, J Soil
Mech Found Div. 94(1):73-91.

&-92



Z2EGE o5 MK - HHGYSEICEIT S 5G] 2DV T OREMEE
DOWNWTKEFHREERZHEL TERNLLTVD, BHRNORNLEZBEHZERBT S
Tix. KHEEN RS TN - B, BROBRAE, FEICEZL OB RN LE L
72 %, Domenico H (1990) #|I2 k5 &, BAEANOWIOFHFEIZIE., LTFICHRT /T
A—=BZ—=PRBEZRDIEDRINTWVWD,

B LTI AKRFENDITHE (orientation)

B OEE (fracture density)

B O E AV (degree of connectivity)

B ESD O & (aperture opening)
BEOIKRDOWE S 2> E (smoothness of fractures)

AN NN

{) EFHEHZAWVLIHMTKETY VY (AVE2—4%—FETIL) OBE
N—=yFrarvbta—¥—%50BFFEKEHCHETIVWbWYSLa B
— X —FTFTNE, LTIERTEHICEZLOEBULRH D,

v EEOH KT AT LD
vosEE (BB & AR E) OEE
v HYEWE fir (fate) & ko> Tl
v YR O R

v

Wik 7T e —F L AT LD —AARAEZST ¢ (U.S.EPA, 19922, 1995%)

A2 —F—FTIE, TR E WD HEEBERE RV D HIEIC KRS
No, BTfEZHNDHIEZ ROFOMERI T LTHY, AR ZLL
5%, MM BEEORMICENTHL, T, BBz WD HIEE, K EMET
FOVZSOERELBELET L2000, LVMARM T KOE@EL R TE D,

22 Domenico et al., (1990) ; Domenico, Patrick A,. and Franklin W. Schwartz. Physical and Chemical
Hydrogeology. Second Edition. New York: John Wiley & Sons, Inc.

23 U.S.EPA, United States Environmental Protection Agency, Office of Solid Water and Emergency Response.
Groundwater Issue — Fundamentals of Ground-Water Modeling. EPA/540/S-92/005. Washington DC. (1992) Website
URL: http://nepis. epa. gov/Exe/ZyPURL. cgi?Dockey=10002DP6. txt. ;

2. s. EPA, Superfund Program, Representative Sampling Guidance, Volume 5: Water and Sediment. Interim Final.
OSWER Directive 9360.4-16. (1995)

Website URL: http://www. epa. gov/region09/qa/pdfs/fieldsamp-sfguidance-vol5. pdf.
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ZEEE

(53 MK - HEEYLSEIC BT 2 X ] I DWW T ORERNE kL

=

(Marianas/Bonins Command
B

3) U7 LEDPBESL2012 LUSADEH (7 o8 —+ v EFEM)

PBESL2012 DA > & & F 5] & L T, MARBO Annex OU
Annex Operable Unit ; 5-24) @ ROD (Record of Decision) ®Z #&FE L /=,

O ROD IX 1998 4FE 7 HOKM L TEBY, TOHRSFROE=FY 7T DONTHE

5 Y 2% L T,

Institutional Controls) 2fThbh TE L .

HEhTW2REETH D,
#HEKIZOWTIZ, PV Zmr=F Ly (TCE) &7 P77 muxF L (PCE)
B O MWRIC X D6l B H # (Natural Attenuation with
Zhid e (dispersion)

& A R

(dilution) OPEHR T m v AL 2REBKTZHEFT 260 T, BiEE

(dechlorination) DZFEEZHFLEIT D H D TiL W,
T H E ORI 10~40F 2B ELTEBY, UTFTDO 3 SO A EITH-

TwWwad,
v WTFAKkOE=%Y 7 (Groundwater Monitoring: BLHFHFNEMENTWD)

v BETFEOKIFEORHE (Existing Wellhead Treatment)

ROTA CHANNEL

PHI

LIPPINE SEA

.........
.........

PACIFIC OCEAN

Program,
Operable Unit (2004)

---------
.....

v +HFIHOHIR (Land Use Restrictions)

— ——

...........

Philippine Sea

L Hy T A L]

e

Hi 8t : Andersen Air Force Base, Guam, The United States Air Force Installation Restoration
Final First Five-year Review of Record of Decision for Marbo Annex

(K12 o oA

5-24 MARBO Annex OU OALEEH & F O fth o 5 H

% Andersen Air Force Base, Guam (2004) : The United States Air Force Installation Restoration Program, Final

First Five-year Review of Record of Decision for Marbo Annex Operable Unit
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ZOFEFIE., F7T 2B OEH R DV A NHIE O R IKIENITH R E A o
TLlLEo7eHBAOHLEHNTHY, HFKRKOEHHBEZEELLZI AT, BAAR
AL TWDHHEFTH D,

7 a4 FBEETL

FIRFE TV A MG T, AKX EESAKEHKBICERIRET D, AKX
K BIZITEM L C X -2 (dissolution porosity) BEL HAHZHKD
WMEEN KXW (B /LA M# ; epikarst zone, AfAfIfE L v & EMAIICH D),
WREIIRE L bICEAP L, ThicffoTHEE LA T L, LR MEIC
FET KT, AafE (XA XY —V) ZHhclZiRET D, VA HE
DEMRKOBEDHEET LIT, M 5-2512RTEBYTHD,

B N

H
T Tora - MABOL SO
: TEL - AARCAGS LMCSTON
H !
§ orgE Wit 2 n CONCEPTUAL SITE WDDEL
ow AND
§ ny mur e WARBO ARNEX - FFS PEFORT cowr, u/su ::nmr
: v ANGERSEN AIR FOPCE BASE WARDD ANNEX

H L : Andersen Air Force Base, Guam, The United States Air Force Installation Restoration
Program, Final First Five—year Review of Record of Decision for Marbo Annex

Operable Unit (2004)
X 5-25 HI/LA NHIE TOKOEIXEDOM&E T L

HWTEARKOREBEEHIT, AROBEREICEBINLTEIT S, FfaffE T
KEAFREIZE 2T o< W E LM FRKOENRTEANEZ Y, HFAKE
CEIET D, hoFmEEEIX, ToMmMoEEN RN (ARSFE O KN
CEBINTELLT S, 2060 ~OE{LIZT Y Zua=F L (TCE) R
7T hZ727muxF L (PCE) OBMiEIZHEET D,
ZZTHWHRTWDET VX, W O K K E HIR O 9 8 @k o3l
TLOHEDOBBILTLHILENTELLEA2bND (BHELTWS L Bbh 2 il
X, %R 9 5 5.9 Hx NHIENO M T KGEE 2 x5 & L7z 4F o 98 )
WCHEBE L TWD),
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) MTKOBRNDIEEDF-HD FL—H—DFH

AREFTE, HTFRKICE 2B 2HFREEEL T, THAHOHIR, £=%
Vo7 KEOBRENERS N TODED, FMICHE L7725 HFAKE., #TK
DWEHEBEHR O LD et A MEAOE®RIZ., AFOBEH (Dye trace) 1T X o THE
ESINTWD, FELLTE, BEOEN TR F U LEZRALEFIELFAED
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Island
of

Guam

Program, Final First Five—-year Review of Record of Decision for Marbo Annex
Operable Unit (2004)
B 5-26 T AKDKAMFEIHT & HTFAKRAMK D HHE 525 H T KD

AREFIT, BAGRICEL T, AKREHKENOMRRZZEL T KEH

WZOWT, FMARDHEITH> 2L TEBLRLIAAPBELAD AIREMENSEZE LN
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59N NLRMMBEAOT KRB EZREELEZEEDHREH

B v A N HIE O R KRB O T LRI B Y B iE, USGS <2 WERI (Water and Environmental
Research Institute) (2L T, A R I TS,

WERT "TiZ. 1980 FERAIM LUKIRAD B D 2 FEUEE TV OBRFE 2 BRI L, A IREFRIEDOIT
7a T L SWIG2D ABRFE L. MHRA~OWBHEOHEE, XA KR - V= TOWERE %, 77 L
AL 2 R RITHET L T D, K0 it OREETHE USGS 0 SUTRA Z JHW e kGt b & 57,
FIRAERKE TOM T AKOFEILL, ZFUE (porous), HIFLH (fracture), JffE (conduit) DjitiL
EHEC AN D ATV D, ZDX DAV A FHIEOBEERE T /VIZIE Mylroie and Carew (1995)*°73
HY ., D, FT7 LR YA S Tinian B OV Agui jan B5**, Rota &, ZhubH O ELEZHLY
FLO— R AIRE I NVA NMBERERLET VIR ERND D,

26 Contractor, D. N., A two-dimensional, finite—element model of salt water intrusion in groundwater systems, WERI
Technical Report No. 26, Mangilao, Water & Energy Research Institute, University of Guam. (1981)

Contractor, D. N., Numerical modeling of saltwater intrusion in the Northern Guam Lens: Water Resources Bulletin,
v. 19, p. 745-751. (1983)

Contractor, D. N., J. F. Ayers, and S. J. Winter, Numerical modeling of salt-water intrusion in the Northern
Guam Lens, WERI Technical Report No. 27, Mangilao, Water & Energy Research Institute, University of Guam. (1981)
Contractor, D. N., and R. Srivastava, Simulation of saltwater intrusion in the Northern Guam Lens using a
microcomputer: Journal of Hydrology, v. 118, p. 87-106. (1990)

2T Jocson, J. M. U., J. W. Jenson, and D. N. Contractor, Recharge and Aquifer Response: Northern Guam Lens Aquifer,
Guam, Mariana Islands: Journal of Hydrology, v. 260, p. 231-254. (2002)

28 Contractor, D. N., and J. W. Jenson, Simulated Effect of Vadose Infiltration on Water Levels in the Northern
Guam Lens Aquifer: Journal of Hydrology, v. 229, p. 232-254. (2000)

29 0lsen, A. E., and T. Hormillosa, Northern Guam Vadose Zone: 30 Years of WERI Research, Gerace Research Centre
14th Geology Conference, San Salvador, Bahamas. (2008)

Wuerch, H. V., B. C. Cruz, and A. E. Olsen, Analysis of the Dynamic Responses of the Northern Guam Lens Aquifer
to Sea Level Change and Recharge, WERI Technical Report No. 115, Mangilao, Water & Environmental Research Institute
of the Western Pacific, University of Guam. (2007)

30 Mylroie, J. E., and J. L. Carew, Karst development on carbonate islands, in D. A. Budd, P. M. Harris, and A.
Saller, eds., Unconformities and Porosity in Carbonate Strata, v. Memior 63, American Association of Petroleum
Geologists, p. 55-76. (1995)

3L Mylroie, J. E., J. W. Jenson, D. Taborosi, J. M. U. Jocson, D. T. Vann, and C. Wexel, Karst features on Guam
in terms of a general model of carbonate island karst: Journal of Cave and Karst Studies, v. 63, p. 9-22. (2001)

32 Wexel, C., Karst features of Saipan in terms a general carbonate island karst model: Masters thesis, University

of Guam. (2007)

Stafford, K., J. Mylroie, D. Taboros§i, and J. W. Jenson, Eogenetic karst development on a small, tectonically

active, carbonate island: Aguijan, Mariana Islands: Cave and Karst Science: Transactions of the British Cave

Research Association, v. 31, p. 101-108. (2004)

Stafford, K. W., T. M. Keel, J. E. Mylroie, J. W. Jenson, and J. R. Mylroie, Eogenetic karst development in the

Mariana Islands: Aguijan, Rota, and Tinian: Journal of cave and Karst Studies, v. 65, p. 188. (2003)

Stafford, K. W., J. E. Mylroie, and J. W. Jenson, Karst geology of Aguijan and Tinian, CNMI cave inventory and

structural analysis of development, WERI Technical Report No. 106, Mangilao, Water & Environmental Research

Institute of the Western Pacific, University of Guam. (2004)

Stafford, K. W., J. E. Mylroie, D. Taboros$i, J. W. Jenson, and J. R. Mylroie, Karst development on Tinian,

Commonwealth of the Northern Mariana Islands: Controls on dissolution in relation to the carbonate island karst

model: Journal of Cave and Karst Studies, v. 67, p. 14-27. (2005)

3 Keel, T. M., J. E. Mylroie, and J. W. Jenson, Preliminary report on the caves and karst of Rota (Luta), CNMI,
WERI Technical Report No. 105, Mangilao, Water & Environmental Research Institute of the Western Pacific
University of Guam. (2004)

Keel, T. M., J. E. Mylroie, and J. W. Jenson, The caves and karst of Rota Island, Commonwealth of the Northern
Mariana Islands, WERI Technical Report No. 107, Mangilao, Water & Environmental Research Institute of the Western
Pacific, University of Guam. (2005)

Keel, T. M., J. E. Mylroie, J. R. Mylroie, and J. W. Jenson, The cave and karst of Rota Island, Commonwealth
of the Northern Mariana Islands: Journal of Cave and Karst Science, v. 67, p. 187. (2005)

% Jenson, J. W., T. M. Keel, J. R. Mylroie, J. E. Mylroie, K. W. Stafford, D. Taborosi, and C. Wexel, Karst of
the Mariana Islands: The interaction of tectonics, glacio—eustasy, fresh-water/salt-water mixing in island
carbonates: Geological Society of America Special Paper, v. 404, p. 129-138. (2006)
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F72.USGS & WERI O HL[@ TH LA MM ~OET AVEMPICEAT 2HENED L L
TWo, BI2E. USGS @ 2013 FF DO # & FH Tid, SUTRA (USGS o Ht /K @h £ 7 /L)
W, F7 AR OAKEFRKEOFERTOATEY, #HTFARKDEHHED
HEMTbTnD (K 5-27), 22Tk, AKAHKBHEYZETALILLTED .,
KA ~DKDOBFEETBE STV, KEHEEEOSFEREICIT. 34 2
FiOFFTCOMTKMOBEREZES® O (tidal-signal attenuation in water—level
records) DFEENAVELENTWD (K 5-28), Zhix. BHIFHF O H T KM D IGE
EFETLVCHIATEL L) MELRKZRD D FIETH D,
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H#i : Stephen B. Gingrerich (USGS), The Effects of Withdrawals and Drought on Groundwater
Availability in the Northern Guam Lens Aquifer, Guam, Scientific Investigations
Report 2013-5216 (2013)

X 5-27 HFAKOKAAFEI T & T RMK L5505 HTFAKOFH

0.08

—— Modeled
- e - Measured

Water level, in meters

Time, in days
HH#i : Kolja Rotzoll, Stephen B. Gingerich, John W. Jenson, Aly I. El-Kadi, Estimating
hydraulic properties from tidal attenuation in the Northern Guam Lens Aquifer,
territory of Guam, USA, Hydrogeology Journal, 21, 643-654 (2013)

M 5-28 BN FOMTRKEBHOBI R (NT7 XA =2 —HEOHR)

Mylroie, J. E., and J. W. Jenson (2000) ; The Carbonate Island Karst Model applied to Guam: Theoretical and Applied
Karstology, v. 13-14, p. 51-56.
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TEHNANEEARBEOET VLIZ OV TiX, VADOCHARGE & FEEH % #hiE £
TLAORBLED N TS (K 5-29), HHTFKE LY FTOM FRKE XK - TX
Wonker v (FREFRIERI) #HVWEZHREZIT IR (K 5-29 @), =74
VA NEOKOE XL, Fast flow & Slow flow D 2 DO BREOFHLEZEH L., Z 1
LBDONTA—H =% T —EZnbfELTRETHAIEROET V{LE LTS, 7
L., 2O0FFMETIE, BEODHRBZZEI LR MNE - RBAMBOHERNRKDOB
BOLEzRILTWL2HOT, AEOKFEHNRERBEORNZRILL TWD DI
IS ESA AN

~— Stage 1

~— Stage 2

Figure £, GIS compilation of the domamn showmg watershed domam node-sheds overlying the finste element mesh
Bode: of the underiying phreanc domxn.

H B : Nathen C. Habana, Leroy F. Heitz, Arne E. Olsen, John W. Jenson, Jonathan L.
Salvacion; VADOCHARGE: Groundwater Recharge Model for an Uplifted Island Karst
Aquifer, Guam, USA, International Journal of Environmental Engineering Science
and Technology Research, 1(8), 141-164 (2013)

5-29 T VANV RA NEOH /T T AL D ELY #1A (VADOCHARGE)

ZOXIIT, HITFTKE LY EOETOREBEN LM TAKDIZ ., G Z 52
FIICRBITEXDETAVEZHVD FEF., V7725080 HFFTFOKMNT —% OEE%
BHETDICERPERVWEDLER->TEY AR LS 1999FLUBRZO LI RET
JUAY WERI & USGS TIEERIZAR > TWLH LI THD (K 5-30), =72L. Zhbd
TFLOFMMABEMIE, TICHRAKOH T ABREEOIELEHRTH S,
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H B : D.N. Contractor and J.W. Jenson (1999) ; Simulated Effect of Vadose Infiltration
on Water Levels in the Northern Guam Lens Aquifer, WERI Technical Report No. 90

X 5-30 /7 AEBTOTEINLVANEDSHENZ2KOBE 2R LT T /LEA

INLOZENINLANBTOHNER M FTARkOE X DOF 5 X, [van Genuchten
model®] MR —2R Lo TEBY, ZOFTAERITEBNWTANT XA —%— % Fgi#ElT
LHEonETAEAEFANITEAETH D,

L, 77 DBIZRET, AAVAMEBEZROFTFHIZHONT, Z2EDI
WEBT L, RENMTIE, OEHELZET VTHEHERBEETIZ, v 7 It HTHE
Ll E 2D XD R AKHAMERELZ T — 2 hbEL THVWLIET VL, O
MErEERIL L) ET2EFET VRSN D,

36 M. Th. VAN GENUCHTEN and D. R. NIELSEN, On describing and predicting the hydraulic properties of unsaturated
soils, Annales Geophysicae, 0755 0685/85/05/ 615 13 (1985)
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H#t . WEI Jia—hau, CHU Hai-bo, WANG Rong, JIANG Yuan, Numerical simulation of karst
groundwater system for discharge prediction and protection design of spring in

Fangshan District, Beijing, Journal of Groundwater Science and Engineering, 3(4),
316-330 (2015)

¥ 5-31 Mt F/AKRAL OKEH) SEKEHET —F 0 bKBEMEHMELZRE L ZET VI
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: XI CHEM, ZHICAT ZHANG, PEN SHI and XUANWU XUE, Estimation of hydrological dynamics

and ecodhydrological effects in the Karst region of southwest China, ITAHS Publ.
328, 170-180 (2009)
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H L : Jerome Perrin, A conceptual model of flow and transport in karst aquifer based
on spatial and temporal variations of natural tracers, PhD thesis(2003)

5-33 MV A NMEOEEOIREMHE LRI L 7-E T VL FEH

3T W. Barclay Shoemaker, Eve L. Kuniansky, Steffen Brik, Sebastian Bauer, and Eric D. Swain (USGS),
Documentation of Conduit Flow Process (CFP) for MODFLOW-2005, Techniques and Methods, Book 6, Chapter A24
(2008)

3 Sorab Panday, Christian D. Langevin, Richard G. Niswonger, Motomu Ibaraki, and Joseph D. Hughes, MODFLOW-USG
Version 1: An Unstructured Grid Version of MODFLOW for Simulating Groundwater Flow and Tightly Coupled
Processes Using a Control Volume Finite-Difference Formulation, USGS Techniques and Methods 6-A45
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PRI o Te PR FBNNZ DWW THEAT 5,
TEINVANBORZIZHEHTIMEET AVOEFIT, K 5-34 12 R-T &0 TH
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FEIEHERERMIL, K 5-351ZR-T LB THD,
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i o &y fissured }
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H B : Sebastian Bauer and Rudolf Liedl, Modeling the influence of epikarst evolution
on karst aquifer genesis: A time-variant recharge boundary condition for joint
karst—epikarst development, Water Resource Reserch, 41, W09416 (2005)

5-34 TEAAAMEOREICHT DB AT T

FIREDEMRT DHEBERNILTOLEBY TH D,

F(c):k{l—iJ forc<c,

eq
F(c):kn(l—iJ forc=c,
Cyy

7272 U, ki &k, b3 B E 2 (mol/(cm’s)).

el Ca¥ DPEJE (mol/em?) | co (X B AH A M IT 72 5 Al
B,

X AL v F T HRE

4 <8 <16>1
ﬂlﬂ‘<2 < < < >16

Hi#t . F. Gabrovsek and W. Dreybrodt, A model of the early evolution of karst aquifers
in limestone in the dimensions of length and depth, Journal of Hydrology, 240,
206-224 (2001)
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42 U.S.EPA, Reference Dose (RfD): Description and Use in Health Risk Assessments Background Document
1A. https://www. epa. gov/iris/reference-dose-rfd-description—and-use—health-risk—
assessments (1993)
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REZRET D, BHIKREHTROIRAIZEY . BHIKROT
YVEREIIAINEIND Z L1872 5720, FROEE W (FR
R OK NS ZE L7 IR S K | AR%L - DF) CERL TULTORMNLHEETE 5,

TS

- >
— —

=R DI (ug/L)
DF (m3 /m’ )
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4 CNMI DEQ and Guam EPA, Evaluation of Environmental Hazards at Sites with Contaminated Soil and
Groundwater Pacific Basin Edition, CNMI DEQ and Guam EPA. (2012)

45 GST ENVIRONMENTAL Inc., Software Guidance Manual RBCA Tool Kit for Chemical Releases, Risk-Based
Corrective Action Tool Kit Version 2, GSI ENVIRONMENTAL Inc., p.B-5(2007)
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2L, A FOEEBR RO S
Bl WBINZ»S DF 2T THE
THZELHEETH B,

AU .

DF | g e 1 s 50 lﬁEH{Kt?q
K BAkIRK
i Bhkakd

BEDE S
[ 2 EHE

L MR KNI AT B RO F &

AIRARKEEx G E LT
W% ESL surfer ThF 7+
JLMEE LT 20 RSN
TRV, HHRT LA AEE
Ezbhb,

WL Ky EZ2EERSGT 55581, fo X K IR ETH D, £/, PBESL
%,

CTHAG SN/ T A= — 3k +

2 :PBESL 2012 2Z&IZLTW5, THENRKWGA, ARERRERO LS R@EEBEMELEE LR TX

VMBS BN BT RA~BATT 5 U 27 23+ 2 LENHTL 5,
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PBESL 2012 Tl&, hE L KO FEMEE (KME) 22BN ANy FREBICEZVREGL T

WL, Ny FREBICEVBBEINDATOT 74/ bO K, fli &R BRAER O LBIT, £
5-21 R T &Y TH D,

#£ 5-21 K fEHOD g

"Published *Modeled *Measured
Koc Value Kd Value Kd Value
Chemical ((‘m’/g) (cm’/g) (cm“/g)
Assumed Moderate- to High-Mobility Chemicals
*Ametryn 450 0.45 30
Atrazine 230 0.23 6.9
°Benzene 170 0.17 8.4 t0 203
"Dieldrin 11.000 11 650-690
*Diuron 136 0.14 86
Trifluralin 9.680 9.7 5.000
Assumed Low-Mobility Chemicals
’Aldrin 106.000 106 5.800-6.600
> Arsenic (not applicable) 29? 2.100 to 19.000
SChlordane 87.000 87 4.200-7.800
*Dioxins 257.000 257 10.000-51.000

1. Default koc value used in leaching models (from USEPA 2011): refer to EHE guidance Appendix 1, Table J.

2. Calculated Kd used in ESL soil leaching model = koc x assumed Total Organic Carbon fraction of 0.001.

3. Based on results of SPLP batch test for soil samples collected at the noted site (see HDOH 2011).

4. Site Investigation Report and Envir tal Hazard Evall East Kapolei II Pesticide Mixing and Loading
Site, Enviroservices & Training Center. LLC. March 2010.

5. Remedial Alternatives Analysis & Response Action Report, Former Ka‘u Agribusiness, ASCI-ERM, November
2008. Leaching based soil screening levels for arsenic not included in EHE guidance: site-specific batch test data
required. Noted Kd from USEPA SSL and RSL guidance (USEPA 1996, 2011).

6. Remedial Investigation Report, Former GASCO Facility. Weston Solutions. April 1. 2009,

7. Results of Leachability Testing for Organochlorine Pesticides in Soil using the Synthetic Precipitation Leaching
Procedure, Earhart I-4 Neighborhood, Hickam Air Force Base, Hawai ‘i. Tetra Tech. December 18, 2009.

8. Removal Action Plan and Environmental Hazard Evaluation, Ironwoods at Kailua, Tetra Tech EM, Inc., July 18,
2011 (draft).

Hi it : PBESL2012 Appendix 8
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£ 519 RLEEAEEXRZHRE LT, UFTo kB EXTRkdDDr LT D,

THEOR T V== 7 LU (mg | kg)
L ,
water + ea Lalr X HV
Lsoil Lsail

)

|
:iﬂT7k®?€§%%E®?;%(%Jx Kd(ki}
g
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WEE L IR B NT A —H —F K 523 T,
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RIE L DR~ (ER) Koyt |- R Ag e,
Uae TS —bc-c.nrmu-:\:r—-e e 1 )
A 4 " : A
2.4 y —I : 7272 L VEGZIZEL F ORI SWHEZRHAT 5.
4% | Sfivsng mg/m alr) 2Wp DY H 3
| vapors T x10
| - (mg/kg )| U 7t (0,, +ksps + HO,)
LR
| 1 VF (mg/m W) Wp.d, 3
I ! 55 x10
(mg/kg soil ) Uan 601;*1-
KB H R~ (k1) .
g o i S D i [mg/m3—air]: THEOWIE  [mg / kg — soil |
; p. L ua n;) uh: I ; PEF
T |
: 0 (mg/m3 j ) PW
PEF L= 10°
’}‘ " >: |:(mg/kg soil ):| Uatr 5alr *
| |
25 ) S eni
L5 RS A (BA) KR tg /' - air)= RO s g ol
u,, - — samb
] breathing zone ..-'I |
} 212l VE MWIZU TN/ NS WHERHAT 5.
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A A A Vliamb £ @ ps ><103
’ g/kgazl) Uair5m'er
diffysing Yapors [ ” +kp + HO |14 —gir—air’s
ws s as Df/fW

(mg/m3air) _ Wpd, <10
| (mgkg ,y)] U,,0,7

air = air

Hi L : GSI ENVIRONMENTAL Inc., Software Guidance Manual RBCA Tool Kit for Chemical
Releases, Risk-Based Corrective Action Tool Kit Version 2, GSI ENVIRONMENTAL Inc.,
p. B-5(2007)
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H L : GST ENVIRONMENTAL Inc., Software Guidance Manual RBCA Tool Kit for Chemical
Releases, Risk-Based Corrective Action Tool Kit Version 2, GSI ENVIRONMENTAL Inc.,
p. B=5(2007)
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6.1 4 AKICET 558t

(1) EBRUERILLEY

& m K VIR AL A W O 3 BT H B O W T JIS K0102: 2016 135 B KBk 7 ik (H
ABHEWE) . EEREHIECER 24 F8 A BEAK - RKRBRER)ZREBESI
ZWTE D, JISKOLO2 IZOWTIHAKEORBRILETH DN, BRICE D0/ - b o F
BIZEo THERBIZOWTHLHEMATE2I2WENZ ., ERRCEELA RV EIZD
WTIEHEBOMMEER S (RB)MEO ST T2 B o iz R+ 28 DA
NTHLZLENZVN, WERBOKIERH FEZTRTHEDOLLZVDO THEENLET
D, Flo BFBEHAEMRE =27V (BEERERES K- KKEERER KRR,
FAEEEFBICER., BTSN TS, )THONMEREHIN TV IWELH DD,
IHbbERINTZ,
EREVERELAEDIIEBNTEZHVOLNLIMELBICIZILTORKR DR H
D, TNHLDEEIZOWTIHRER., AFACHEYSELISEZTERREICZN
EFNHELS>TWDH D, HERNR, LELINDEE R TR)REEZEL TE
BOREZITOINETH D,

) 2 L—LRFHEESHEE (AAS)

T IMOLEREOSHICHNOENRTWHEBETHY LITOEBELEKT L LE
ficdHsd, ZoHFEREUMEITERNICITZT. TLWMENEHE (LK) ITHLT
2T TN ELRDID, AEGERYENZL RIGEICEIARAMETHD,

2) BRMBRXRERFRAEDHITEE (GFAAS)

JREIX 7 U — AR FWROE T EE IS E WS X0 ey 1 B o JE IS H v D EE
AL FRWMEREZ 7 LT R SHERE X &V QIE T X DR
BEMEWV, ZELMETRICL>TERD D), 7L — 2R RS HER L F
U ZmFREREZTERGICTZAT., ERWERSZ RIS LT VT B LE
ERDEOTRAERNEMERNZL R DI2BETERMNETH D,

3) FERATFIATHAESIEE (ICP-AES X (L OES)

EfRR o7 v — AR WO Ay BT 3 E (AAS) K OV AN B KR - W O Ay A A
(GFAAS) LB L CTHIEREDO W ILHENEL L, F L o ERAREHENTETH
Do FTLMELCEBHBIZT VT 2HEMT OIMLERNRVWIEDORESEMEN L 0D
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LTl CTod 20, MEKETIES D,
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4) FEHKE TS XAIEENHE (ICP-MS)

EFRDO 7 v — AW AT E (AAS) . BRI B KR 7 S o AT 2k @ (GFAAS)
FOFEHES T T X< RN EE (ICP-AES X% OES) 1T kb~ Tl i J& B 23 i <
FLEBFEMEG T 7 XA RBENHEEE (ICP-AES XX OBS) & Rk, % or k(A Wil &
NARETH D, MHIT EL D 7 L — L5 F W64 A 3 & (AAS) . & &N B R + %
Y M E (GFAAS) KROVBEE S 7 7 A~ RN mohr@E (ICP-AES XX OES) &
g L T Td 5,

(2) ExEFA#ILESY (V00

FEREMEARAEA Y (VOC) (oW TIiE JIS K0125 : 2016 : JAK « HEAK T o fEREMEA
BALAMRBR G E, EEREFECEK 2444FE8 A, BEAK - KKBRER) R ENAE
BB TED, O FERF A=Y - v 7y THBDLZ N E~Ny RAR—ZBI O R
sm~ N7 7 7HRBICRDNBMAUEN KW THY ., ZWEOFEKHENTIETDH
A

VOC DHFEICEBNWTEZS Wb H A7 n~ 7T 7HBEIZOWTLL T ORI
LEPERDI O H D,

N ARIBI NI ZIT/KERAA EEEHE (GC/FID)

UTFToOHAva~ N7 7 7EHESHE (GC/MS) HEOHE &I+ 25 L/ - &
MThHrNHEMEITL D, BIBRKREE L TCKEL2HERTILEND D (HEBEK
MmHBARKFERETLIEELTIRSATWVD),

2) AirY ORI S T/EFHEER LS (GC/ECD)

ey N ZE CHIERE b mWEBE THLIRMEII  xn T (HEHEEF) 2 b
W E O EITEL W, BREFHCHRHERAMITE (= 7 63) 2 v 5
BEAZW (BB TRITIFZEALERY) OTHERERZLEL TS,

J AR AT RIS TEEHHE (GC/MS)

FRoFAIa~ NI T T7/KEFERAA U BREE (GC/FID) KO A A7 a~ K7
7 7 /@R AR (GC/ECD) ST o2& miiTh L2, MERELRmS ., £
2 O FHEICKHIETE S, VOC MIE THW S D E &4k 1% U & A
(QMS) BNETH LD, TROMEHME T ILICHEKE, B&REZ2 L OE &Y
Mt BB L TCHYLR S,
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(3) BIRFEEM&RALKE (PAHS)

PAHS IZOWTIXIEEME HIERBEH ISR TE 5, KEIZSWT JIS K0102 %2
FHATLEL 2V, BFRAEHHSEFE~~ =27V ICRERD L DL EIZRE LT T
SR,

HEICOWTIEH R v~ 7T 7ERESHE (GC/MS) #2226 00n —KEyT
D, A=A —IZX>T PAH MIEMICERSNTZSBED 7 LTRSS TEY, £
KOPMYEZRIZHNEST S ZENRARETH D,

KERAEGIECE AR e~ N7 7 7 /MEMBBE &S5 E (6GC/QUS) W5 2
EVRBEINTVWDIN, IV EEE., SEREGEPOEDEICLZRERDR
W ELOUTOMAREBEATHKREN TS, X0 ERE REEL~LoFf)
B ETHGAEICEBRETRETH D,

C HARIavw N7 T T/ E T NEREGHER (GC/MS/MS)

AR a= NTTT /A F 0 NTy TRVEESHTER (GC/1T-MS)

WA v~ 7T 7 /RATR IV B AR (GC/TOF-MS)

- HAZ = NI T 7 /@SR E &R (GC/HRMS)

2016 FFBUETH R L TV DEBZHIRL TV D A, #ATE 2HEEB T LR Tikiewn,

(4) REHE. POPs FDOHHRILEME

L POPs 2 EOFWALFMEICOWTCTITEEMRE HIE, BEZEORKERYE
REAH A ATiE (CFRR 11 4 10 A RET KERER LBERR) PELHICSRTE
. BWEMAGTELRVOREEORBEERBERRAESMIECZHOZ2VBHEICSONT

y

A REN S WA ERET E~==2 7/ CFER 10 4 10 A, BB BT /KE %
ERKEEHBR), EHAHISERE =27V, (LEDE L BEE (¥ ERESE

B A WAMRBREE) (BIETRREEREREMEREZ 2. WA S5 ISER.
BTSN TWVWD,) ZFOEEICTHMHEERFET LR TE D,

HEHEEL L CEIAAZe~ M7 77 /B4 (GC/ECD) RO H A7 v~
N7 7 EESHE (GC/MS) BN ERERTIEAVWLRLTWD, HESEEILINE
A (GC/QMS) & % W Id & 4 R AE (GC/HRMS) TH D, MEM R DOSLE L S 5K
HTREFIZL > TERTXETH D,

FERICEHE TGl T AIa~ N7 9 70X 08ERREH#H I TVWDE R, bF
WMEOMBEALFNEEIC L > CiRktkrs rn~ M7 7 7%E (LC) BREHTHDLIH O
LZ W, K7 n~ 77 7ICMHBETOMREBEEIT A~ b7 T 7HELHEU
LTV, M TRoX) REEREHINATWVS,

S RIKT v~ N7 T 7 SRS AT R EE R (LC/UY)

CRIK Y v~ 7T T/ UERE &R (LC/QMS)
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/iR~ NI T T /A F v N Ty TRVE RESiTEE (LC/IT-MS)
CRIK Y v~ 7T T /RATR RAVE B3t (LC/TOF-MS)
2016 FFBUETHE R L TV DEBZHIRLTWD A, #ATE 2HEEB T LoD Tikiewn,

(5) #A¥ - %R

WHEO GO TIEZMBEREGRTA RT7 4 CE 1843 A, PREBEREEHES
THEEESS LEGREINEESHEMERESR), EEWAELTERAES ISR TE S,
ST HEE LTI AR e~ N7 T 7 /KEAF LA (GC/FID) 12 X 2 FH ik,
A7 w~ 2777 /BFE&pHE (GC/MS) 1T &k D HiE, R m o EsF (IR) 12 X
HHE, BERE (A UCHHPEOERENE) AR, Moo EREOEFR
DI GC/FID L NGC/MS I X 2 FENHFHTH 5,

B, ZTNHOD GC/FID &5 WIX GC/MS 1T XD HEE IRICE D HE, EEEICE
WTIEHHMEDOFREARENLLRIRE R DIMOMEENRR > TEBY, SHHBRN—
KT 2b0THRVWILICEETHIRETH D,

(6) 1B, HERSE

FEHFE= P EEYDO LD RBEREIZOWTERTE2EHANOEENTID 72053,
KE EPA X Vikikr v~ 27T 7 /85w BWOERER (LC/UV) 12X % 51k (EPA
Method 8330) MO\ H A7 v~ N7 T 7 /& FHEMmtidG (GC/ECD) 12 X5 ik (EPA
Method8095) N AR ENTWVWHD TINESZRT LI LN TE 5, WAELEIT GC/ECD
K OVLC/UV AR~ = =2 7 VTR STV 5 08, o ke i 2 (GC/MS, GC/MS/MS,
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gy b, IV ANLOHERICTHWO NS EEFEREIZ OV TIEKE EPA X0 14 A
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TR IVEEROEREEHBERE~=—aT7 Vb A A7~ 7T 7 RNEEKY
0w N7 7HECEIDZEEREDI DL, LEIZIGLTERINTE W,
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