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Agency, EPA)F1ZE ] & B T F2 20 [ (Army Corps of Engineers, ACOE) i & B 35515
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NG
1 BB R AR G © PR OL(E I T SRR N /K BARVAEAR ~ fiF SR -
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i =5 {H 2 fm (R AE -
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(4) 8% 53 ffi - MAROS T B {# ] Shapiro-Wilk method 7572 58 Hi {18 j31 & I
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Mann-Kendall s — 78 45 15 i #8525 77 A 2 S RE RO G - B0 (R BRI AR |
IR st & 4 B Mann(1945) & Kendall(1975) #2 4 » 1 Dietz & Kileen g H
Mann-Kendall statistics 5] > 53t (1981) » Fy— &t ¥R EE ~ S 1 B 85 41
Ko fta4g 8 s s a R E (A AR R -

et oG B R DS EHE S 2B BE A RIEMN RS /N R A (S48
5 B B SR A A BT A - Horb a] (S #E 5 #(confidence factor, CF)J2 & 1 Fr
B ] 6 R B (9 T (5 9 5% B4 (coefficient of variation, COV)3 5 25 £ B
BAHAYERRE A FR DUIIME - &S THE Al 8O BR B (E = R - ARIER E R
ML E > R P R R R HERL Y BB R FEAVHE AR © R4 L Mann Kendall 75 5¥ i &
CUHE 3 7K R o (6] B R R 7 B R T 3R 45 R » PR R 88 (L 7y Ry 71 1= (increasing, 1) ~
T fE 7|5 (probably increasing, P1) ~ 4588825 (no trend, NT) ~ & 2 (stable, S) ~ [
{& (decreasing, D) ~ #] E[% & (probably decreasing, PD) ANTE#EEL » siREIE R £ 5
BN 8 & B fiE o3 i (not applicable, N/A) -
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% 1 Mann Kendall A TERBREBER —BER

S Statistic Confidence In Trend Trend
S>0 CF > 95% Increasing
S>0 95% > CF > 90% Probably Increasing
S>0 CF <90% No Trend
S<0 CF <90% and COV > 1 No Trend
S<0 CF<90% and COV<1 Stable
S<0 95% > CF > 90% Probably Decreasing
S<0 CF > 95% Decreasing

T17 72 BURE B (AL AT Al 7 T > Za &0 B0 15 HUBE (i B AN EURR SRR 5 Ay o3 A - Hop
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SALIRICANREE V) 5251 (COC) A B R i B HAE 2 /K e T R FE A =) fe T (B (maximum
concentration level, MCL) . [&]HY $#f LLRH 4 HE1T CES J7 A B IE » LU & HURE B Y i (8
EVEESE=2R o S BkH - Ridley % A fF Lawrence Livermore National Laboratory ;5 gL %k

AU B EUBE SRR T 5 Ah > AR R HE A B S S 25 YRR S R
(B (COV) I i 73 A 15 N HY R L 82 (bR (rate of change, ROC) i e LAY HY
BESR A - FI ] MAROS Z 4 #E 1T 5P Al 55 » (55 1 % ] B 173% € ROC ZK{Z1E CES Ji% »
i E S B AR low rate ~ medium rate A1 high rate > 3542 B DIE ARG H R
(preliminary remediation goal, PRG)(EE iz : mg/L) B&E{H -
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SF(slope factor » Delaunay = /2RI Z K #) ~ CR (concentration ratio - Delaunay
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A& TE B A o 2% R A B M L e [ B M o DU S M 4 o BT RE Y T B 1

Hlh - (£ — LB SF B R AL B H R 2R 5 (8 B A TR FE (E Y 3 8 KU e
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SF {EAYMETF D BRE o st —4EZ2 f iy — (B 618G No $% Hi H B ZAEERE 61 8L (2
B2 — No EfiRE AT 77 b Ay —4HEfRE N; > 2 fK#5 Delaunay =7 4d4% U &) iy B % 51
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LB R AR RIS HEHE - & SFERR 0 AR RFEIE(EREAZE » SFEBK
FAEBLE A{EAH 72 BOK - LU SF B 7] Delaunay = &1 73 K P04k S (Small, SF < 0.3)
M (Moderate, 0.3 < SF < 0.6) > L (Large, 0.6 < SF<0.9) E (Extremely large, SF > 0.9) -
& SFEBEN L E FRAyEE - FFZW 0 Ay HUERE - A - & SF VEEN S
B M FAR Y I - R S DR Y B -

EEsh - EEREELE CR BE AL E AR 5t R TRAT ¢

~

cr = Carcren AR = e
A

“avr,Original ; Original

Ao Cacurrent B RIEIIRERAELEFE TR PEPRETHIRL AL (& - BTG FF505

B

Cavr,OriginaI %{Kﬁfﬁi’%ﬁ%%5&”%{Eﬁﬁ{$%$i@7\%%5)%@(*?3%%@3'{@‘%
HHEAL)

Acurrent Ry HRIEIIR B FEA LR AR FPPRPRBOIRE (L 12 ATa T = radgrs
i

Aoriginal Ry FEAERFALAT > ARIBVESS AR Frat = AaEis R (R
FEPR AT B AR L)

M &EatT7 75T B W AEHY CES 32 aT 1 f5 (8 B W H #0782 e Sy HUEE e %71
fR¥#E Ridley & ARVEURE - 58 Ry (B L 0 HEA 6 (E DL BRI ER A AT T &H
M - FEH SR 4P b (SRS ORI RS REYERE R G
tL - Delaunay =g 484& o] R F B8 L 3 17 > (R B AR BT A B 5 24P 4
HE RETORIGIEREE - A2 MR OB - DSl seE B H B ek
Y e R B TUER Y i - Delaunay 574 o] DU BB 1 (it Je 5 B R GR AV AT T2
o S RIAN R 2 R A HUBERE - I 208 3525 671 TR HY 2 [ o A 20 I S M 4 i o 2% EURE
T EAVAH B E B > QSR H — LA R IRy ] P B o (] 5 SR R FE LB (23R IR e AR AR
2] HE B B R Y R AL ST S B A ROR 3 U B A PR L B A B U5 e Y
HrEah o AR AR 1R B f] B B 8 A2 o RIS AR R% B EURE > DAE & BB o A& A
R[22z > 40 5 K B Bl O O A e R [ e R O FEE A ST A5 3 JUI R HUE B
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w » MAROS #% % #4E i

MAROS T HE S 248y 2 ZUE (F AR T 0 By = (8 P& B ¢ (1) 3B ak & 3 R Bk
A (FE 52) B H B R 73 M7 305 e W R FE B L R BA R 05 L B S8 iR RE 0 A 5 (2) BB
S5 1 6t 3k Y A 2 P AR U 3 1 i (AL 7 A 5 (3) o L 5 B 855 ik e 3k B R 40 Y
EALSFAE &R - /£ 1998 4 2 2003 YA F » MAROS Z 43 i Ml B (16 £ AV H
BEAE B3 56 05 ZL IR RE ~ Rk /D = R4 1R B B R ple AR ~ /D S S H B H R /D BB A 5
S 2 RARY P ATT A EES ~ RPIE R o3 i ~ 72 [ 73 i 1Y 88 5 DLR BUBE SR R 5T
DAL - TMAE 2004 4 % 2012 FHVELRA - B —D S ZHBA AR DT DU
6 FEIEMF Ry B ~ S 0 H- Tl B U R AR R Y B R AL - [EI R EAE & B8 SR BB R F
B & 1E DLR HE B R 06 TR B AR P 1Y Bl ISR FR B0 o R 40 & ORVE i (data
management) ~ 35 #f & & (site details) ~ J5 % [E 5 7 (plume analysis) ~ HUAE 5% 1k
(sampling optimization) ~ 838 AY 78 77 14 73§ (data sufficiency analysis)F1 45 55 H
(MAROS output) 7~ il #5 73 & B

EAE(F EZRE P el A BRI U K (B REEME R RESRE) 208
WKHR Bk B (o P B Y B 15 AT (8 B H Y BB s B LA ot (RIS BB BB o i ~ B
B H AR BGIR U B TRV B e PR ) ~ T5 AR R o3 i (0 2% B s i B o A7 80105 4
B 8 X 1 3 T ) o UK i £ A B A (L s USR] AR A B B M 17 B Z= P 0 #F) © AR
RAHEEREAE 2 -

4.1 MAROS LS &k A

MAROS Z 400 BB A WY& R IE 3 /KBS RL « &K g R B R R o
B H&Hm A BB AT & MAROS 248 # (F8 2 - MAROS F %4t s Microsoft
Access ¥ & - [T KB HI & RHE £y Microsoft Excel £8Z#% 5 » H & 48 48 1F 20 JH 0
AZBHSYEZESRAWMT -
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Data Input:
New Data or
Archive Files

Site Input
Data

COC Prioritization DATA
Export Archive
of Site Input INPUT
Data

Identify Monitoring
Objectives

Data Review

Data Consolidation

Individual Plume Level Sampling
Well Analysis Optimization

Summary

Statistics

Individual Well Moment Analysis Spatial Temporal
Trend Analysis Optimization Optimization
DATA
Data Sufficiency: v “ ANALYSIS
Individual Well . well Individual
Attainment of. Plume Stability Sufficiency Well
Cleanup Standards Gualvers Analysis Fisiidizy
Well Well Plume
Prioritization Redundancy Level
Module Analysis Frequency
Output Module: Export Database:
Print Reports and Output and Results OUTPUT

Output Results Database

of Analyses

2 MAROS %@zt Bl E"

AT KEDHIERINA > BHFSRTT & £ RGBT R K > A oK BRI
i) Excel #&AMRIL M ARGERTIT & BIEL T HE (2% 3) -
()Well Name - &5 ]I 41
(2)XCoord - YCoord » BZIFEEAR - LAFER Sy BAL » e (X, Y) AT
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(3)Constituent » B 1775 449)(COC) k5 408 : (HAEE 2% #H MAROS
T H S I 3 I sty 285125 - 255 4MkiE ERPIMS Code -

(4)SampleDate - HUfE H A « 5 53 fr BB Ay BURE H A > H A8 =% mm/dd/yyyy -

(5)Result> 53 1T BUE : B EHUE ST ITAVEE B - 75 57 7 485 R R (R ISR
HIZEREREZEL -

(6)Units » Bz : g0l o3 A Bds Ay BE Az » AT 2E 45 mg/L; ug/L; ng/L; g/L; pg/L.(*R
AT {55 FH A LT 55%)

(7)DetLim » fERIRER © 5 i 00 oA B9 (IR R (8 > S509 (o P A9 BE o 20 ZE R
Sy T BUEAEE

(8)Flags » 5E&C © 5 53 MT &8 B Ry MR E IR - 5150 "ND™ 5 5y A4S SR Ry i &
(R ERIERPR) - 3EEC K TR CE A "TR™ » FIL0) 5 [5] 15 LA (6 ) A R £
R BUE) -

1 WellName  Xcoord Ycoord CODE SampleDate Result Units DetLim Flags
2 SW-3 253490.2 2765164 BZ 2/18/2014 2.215 mg/L 0.008

3 SW-42 253494.5 2765153 BZ 2/18/2014 0.525 mg/L 0.008

4 | SW-17A 253449.3 2765132 BZ 2/18/2014 0.01 mg/L 0.008

5 SW-4 253451.6 2765129 BZ 2/18/2014 0.03 mg/L 0.008

6 SW-67 253502.1 2765250 BZ 2/18/2014 0.148 mg/L 0.008

¥4 SW-69 253507.6 2765284 BZ 2/18/2014 mg/L 0.008 ND
8 SW-3 253490.2 2765164 BZME 2/18/2014 0.1 mg/L 0.008

9 SW-42 253494.5 2765153 BZME 2/18/2014 0.027 mg/L 0.008

10 | SW-17A 253449.3 2765132 BZME 2/18/2014 0.014 mg/L 0.008

37 I SW-4 253451.6 2765129 BZME 2/18/2014 | 0.009 .I mg/L 0.008

12 | SW-67 253502.1 2765250 BZME 2/18/2014 0.023 mg/L 0.008

13 | SW-69 253507.6 2765284 BZME 2/18/2014 0.031 mg/L 0.008

14 SW-3 253490.2 2765164 EBZ 2/18/2014 1.116 mg/L 0.008

15 SW-42 253494.5 2765153 EBZ 2/18/2014 0.063 mg/L 0.008

16 | SW-17A 253449.3 2765132 EBZ 2/18/2014 mg/L 0.008 ND
17 SW-4 253451.6 2765129 EBZ 2/18/2014 mg/L 0.008 ND
18 SW-67 253502.1 2765250 EBZ 2/18/2014 mg/L 0.008 ND
19 SW-69 253507.6 2765284 EBZ 2/18/2014 mg/L 0.008 ND
20 SW-3 253490.2 2765164  XYLENES 2/18/2014 0.463 mg/L 0.008

21 | Sw-42 253494.5 2765153  XYLENES 2/18/2014 0.03 mg/L 0.008

[ 3 MAROS Z &t T 7K B I A 2 IR 1

B.GHEEEN » MAROS ZuiEfTorifie th &y ASGHEEER Kb EiE S K B — o5
FERFME AL > PRIE 240 & R A T /KO R ~ FLIRSR ~ TS B E R fom@hJi1a - B
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W B /KB B /K SR R B LRV BURE 5 EAME & Sl SR A B BB 2 RS i B S e
B~ HEMHEEERSE - BTSRRI S 2% - E528 - GHEE(2%E 4)
PaRctiE i R
(LK E FOs ZBEE R - BiE T KR (fthyear) ~ EE5HYE ~ HAl
VA E T R RS (f) T A A AR () MUK RS A E R
g -
Hoor o # KR #=(Kxi)/ n 5 K : hydraulic conductivity » i : gradient ; 1 :
effective porosity
()SHIEER - GG+ B HHEELE ? W75 2R R R 7
() NEE KL OREREET AR S AT HY Tl 52 86 BEEE () ~ 1 % 5 bk 4% (downgradient
property line) ; @SS Zu 4 Al B i 4T 1Y 1 Ui 52 86 BE B (ft) R BE 5 2L R AL
FE i AT HY N SR bk 4R
(HHUBGIRM - BIEE AR A - D BIEE - B &R E S EE ISR
(5) 58 7 B A of 43 B 2205 4R & (source) ~ U5 4L HE B R & (tail) 5002 A R Y
H o
(6) B MR EEAR () > & (X, Y)EERE -
(7Y R V) £ Z)5 49 (COCs) » 4£ 3.0 it MAROS tt » — 53T % Al i
A 5 {E COCs» EHH A 5 il COCs » A F#ETT % {E MAROS 734t - [t
Sh > B R 20 6 (EEE R - 4 KEIREUBESE R -

C.Ortr 280 MAROS 240 7> & {RIB (5 ) & FR KBRS T 0 AT U HE T S S (P AT
(P& W] B TH A BGREE A 0 2 REE R - BRI B B O R B (R] SR U
EHEE -~ e HUBIRRE0F ~ Gt A& - RHE M EE RIS R - EREIEN
FRE) ~ R S R R H AR YR E (27518 5) -

(DEZEMEAR > AN BN EE0T 3 E > e A EZEE > FlaZHt
Forg 4R 1E ~ 5 AR & - #I7E (delineation) 802 5 (E FI AV - H & H
GG EREH A HEBOHEEHEBEYE 2 EEZEREGH#HFER
BRHE S
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Site Information

MAIN MENU > SITE DETAILS

Provide information regarding the current site, 2-D plume information.

General
Project: IOptimation
Location: IchemCo State ITexas E

Hydrogeology and Plume Information

Seepage Velocity: Iso ft/yr  Main Constituent: BTEX E]
Current Plume Width: |300 ft Current Plume Length: ISOO ft

Maximum Plume Length:  [600 ft GW Fluctuations: Yes [[No
Source Information

- Current
Free-Phase yes [7No
NAPL Present: Source

Treatment:

In-situ Biodegradation
No Current Site Treatment
Other

Downgradient Information

Distance from Source to Nearest: | Distance from Edge of Tail to Nearest:
Downgradient Receptor: ISO ft Downgradient Receptor: 50 ft
Downgradient Property Line: Iso ft Downgradient Property Line: sa ft

4 MAROS %@t % SR A pIAR

Q)X ZEEMEHFE - RB R ThRE B E IR E B AR
(RIBAT) EZ)5PE (COC) - & mlf B oy A 45 SR 4E 5 {8 (# LAY COCs -
(DBIRRG > HHNELEEBES - SERFE SR E - WAKNHT
KA AERETEIR O - HROF A TRIBEREFRERLLTHN
%
OFE R BUBE 53 M7 4 SR B i 86 [ 258 L L o A5 BB s B 1 H B 7R SR ST
HETTHR o s ] B o AT A
QIR & B > BT HUEE 737 IRy FE] & 1B A - SRR R Bef R A 2R 77 =5 B % 0
[P A B - PB4 — K (annual) ~ 4R — K (semi-annual) ~ —F—
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K(quarterly) o 5 &g 0 H HUBE o3 i R Bk 28 40 X > AR IE T & 0f -
BEAFRGE A O EEE - B ERAYER I P 1Y {H (average) ~ H iz ¥
(median) ~ #&fr] 35 (geometric mean) B & A {H (maximum) o

@ 1L o3 i 465 SR 5 B A A R (EC 7 (B AR PR ) Y B2 R B ] 8 438 — TR (X
BB S IRAY 705 S AU TG A6 & St 3 S A B B e T F S i R R B -
B0 el B R EEIEA 172 (HARRER (1/2 detection limit) ~ (&I [R (detection
limit) ~ B {780 A =R E 4> 214 (fraction of detection limit) -~ B {T#i AfH
[ £/ {65 350 5% PR £ (uniform detection limit) 55 -

OEEHIEN M - BIFEHEREEAEMEENH AR E Y > [
— - COC Wy #r4sR) - AIEBEIEAVERA © VI {E (average) ~ i K{H
(maximum) 55 — (& 5 #7455 (first result) -

O EEEE St HOMERBBENEE2RE B EREM 1Y
g R R o AT IREOR R UL ¢ BRI {E (actual value) ~ 172 {HH
fiii R (1/2 detection limit) ~ {515 R (detection limit) ~ 5178 A HRE TR
(fraction of actual value) 75 = 17 [E B 48 47 A R 2

4.2 MAROS %G & B 1 b B th

MAROS k¥ AHIFE S T /KEER - EKER MR 2BEFEERE
BEILSGHEARAAR G - B SR & Y S B DS AR & - SRR AV E )~ B

BRIy 7 ~ COCs YRR ~ B B AR ~ JE S B2 M &R DA B & 7K T A B B A
BE 28 o 20 B A S A8 58 1) & 3 GE WY R 7 #E 77 & ) 8 5 (data consolidation) » 58
ARE R LR EITER N > B E R FE R R g - TSR ERR
73 M BCRURR B EEAL B A 5 - 45 RV i LA AR g BB IS R EFT A& R E
A7 B 8 % bL Excel (Microsoft® Office) - PDF(Adobe Acrobat) #& 22 4% =t 5 & 1Y
¥ EER -
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Primary Monitoring Objectives

MAIN MENU > SITE DETAILS > SOURCE / TAIL SELECTION

Select wells in the “Source” — S (high concentration), “Delineation” — D (wells defin)|
table below. A maximum number of 200 wells in each category can be chosen.

{ Tail {Delineation}
| ——

Well Name Delineation Source | Tail INot Used
SW-3 = = [
sw-4 B &
SW-17A = = =
SW-42 ] 0= =
SW-67 = ) [l
SW-69 S B

<< BACK l l CONTINUE >>

Secondary Monitoring Objectives

MAIN MENU > SITE DETAILS > SECONDARY MONITORING OBJECTIVES

Each well in the network should perform a function supporting site decision making. For each well, identify the bj d with data ob! d from the well.

Well Name Sec. Boundary  Remedy Exit Permt  Cross-Gradient Downgradient ~ Upgradient  Extracton  Unique Early
Source Delineation Delineation i

POE Detection
e o i ©H B &l s} E B O @O
jaemm| 0 O B O B ) s B B O
kL B B B @ @ s} g g B B @
oo B B B B 0 s a B B B8 0O
memmel O B B @ B8 0 B B B B8 B8
e B B8 B8 @O O 0 0 B @O B

| cmcc || connwue>

[ 5 MAROS B 2 4% 53 17 2 B ) iR ©
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()5 E &Lt i - $FEHE B A E R R B EEBE R - R
FERE S oy M ~ 5 B AR IR 0 B B R - R (B S PR R o 56 & AT R R DL
COCs fei i B £ B I H: B AR A 157 2 52 B W& ) DL 5 e VR [ i B8 oy 1
LSy N B AR AL EL & Mann-Kendall 455153 11 ~ &R M (B BF 4 st oo b ~ 88
FAZRE(COV) ~ G MEREE - #3385 H8 {H (confidence in trend) K2R [ #3455 (2
& 7) -

()75 A BIRESE o3 A » 22 ] /W5 R B o M BEL R T MR 0 M7 = AR S R e 2% 7K B
(e > o] 2 H ZE R 55 (Zeroth Moment > 5 BUS I E > /K
B COC BB E - A LIaHh /5 BIpE NS Ry 4B B8 L) - B0
8175 24K 5 (First Moment » 52 R L > BL Xe f Yo BERERIR) BL5
I D5 AR (Second Moment > FE R HREUS AL E - FORE TR RIE F
O FEARHEYT5H - BLSxx K Syy Fom) = {8 22 [/ ] B o3 47 > 11 08 22 ]/
5[] B2 A BA Mann-Kendall &gt oA ~ 85 5 A (COV) Bl i 345 fE [ R 3R
He g -

(3))5 448 - 55 & A (External Plume Information) » {5 F % 7] 8842 3 i K [E Y 4%
ST SR A4S S 1T US JL B REAEE - B ¢ VA IR BGR AV
EL T o R 5 B R DA o AR 2 A T 8] ] SH 8 0 Y T o 5 B

(4)MAROS 73t » & H B WIH B o A& IR 2B &R at L5 Z B AHRBA & 3 > 7T 2L
FRE (o P 38 B8 4R MU % B MU B 05 4 )Ry Mann-Kendall 885 53 #7 ~ £ 4[]
A ET o A~ IR BEAS R R AR A IR o BN B A & U FESIR L - MAROS
F O & R RS o A 45 SR DAUJE P U7 =0ORE BRI 4 & KBS o B R - R SR TT 4
(moderate, M) ; A #1155 2L (extensive, E) ; ;545 A IR (limited, L) - [fj %
775 A B Y 1% 0 oy Ry BRGEME ¢ B fil (increasing, 1) = &E 3 fill (probably
increasing, P1) ; #EE %4 (no trend, NT) » &2 (stable, S) ; A E /) (probably
decreasing, PD) ; JBi/)>(decreasing, D) (&%1& 8) -

(5) A% A FE AL B A 465 S iy L1 B0 B I R AR SR o0 M~ 22 i B O T BB 8098 e 1 1
o - RURZEFL B o & LUEM e BI5E - 2B ZHREHTIESR ST
Tife o M L T 00 B I B 20 B BRI - 7o A4 SR & DL Miicrosoft Excel T
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{2 S 4 BB BEUR W A S B MU BE (L B BRF AR o 70 7 & DA AT S HUBE %1
FICEE AT 2 8 [FHUE B an - 28 25 Fr i U B G52 5 A HUBE S5 () iE
TTEE S AR EL COC > & By HUBE SRET (L > 280 & [R5 2 30 B sl Y HUBE
PR ~ B i 4T 1 ] S5 92 S AR A3 D e < B0 B 482 e A

o
W 228

MAROS Site Results

Project: test User Name:

Location: Halliburton State: Texas

User Defined Site and Data Assumptions:

Hydrogeology and Plume Information: Down Gradient Information:

Groundwater Seepage Velocity: 50 ft/yr Distance from Edge of Tail to Nearest:
Current Plume Length: 500 ft Down-gradient Receptor: 50 ft
Current Plume Width: 300 ft Down-gradient Property: 50 ft
Number of Tail Wells: 8
Number of Source Wells: 5 Distance from Source to Nearest:
Down Gradient Receptor: 50 ft
Down Gradient Property: 50 ft

Source Information:

Source Treatment: In-situ Biodegradation
NAPL is not observed at this site.
Data Consolidation Assumptions: Plume Information Weighting Assumptions:

Time Period: 2000/3/3 to 2012/6/5 Consolidation Step 1. Weight Plume Information by Chemical
Consolidation Period: No Time Consolidation

Summary Weighting:

Consolidation Type: Median Weighting Applied to All Chemicals Equally
Duplicate Average Consolidation Step 2. Weight Well Information by Chemical
Consolidation:
Well Weighting:
ND Values: 1/2 Detection Limit No Weighting of Wells was Applied.
J Flag Values: Actual Value

Chemical Weighting:
No Weighting of Chemicals was Applied.

Note: These assumptions were made when consolidating the historical montoring data and lumping the Wells and COCs.

6 MAROS % ¥t 0} 43477 4 SR oy L i )™
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"T.

Linear Regression Plot

@
AAA+-AAL
select: Well Name [SW-174 [=] chemical ToLENE =]
Graph Type
g
mﬂ @ Linear
2 ] )
N LS N -m'
s l l
13502 f Ln Slope:
= 1.6E-02 * [me0
B 14602 . Confdence n Tren:
E 12502 75.6%
= cow:
8 10E02 -
T 80E03
E  6.0E03
2 40803 . .
S  20e03
0.0E+00
tinear Regression Trend: [ N1
( Increasing (PI); y No Trend (NT); Not - due to inst COC chosen,

5 Air Force Center for
Mann-Kendall Statistics
MAIN MENU > INDIVIDUAL WELL ANALYSIS MENU > STATISTICAL TREND ANALYSIS > MANN-KENDALL STATISTICS
The Mann-Kendall Analysis is used for analyzing a single pl are analyzed separa
AAA+-AAA
T e
See manual text or "Help” for description of trend determination method.
BENZENE |TOLUENE|
Statistical Analysis Results. Last column is the result for the trend.
Well Name } SIT | cov } MK (S) | Confidence in Trend Concentration Trend
SW’]7§J T 0.882 -4 83.3% S
SW-3 s 0.250 o 37.5% s
sw-a T | 112 2 62.5% NT
SW-42 s 0.784 2 62.5% NT
Note: Increasing (1); Probably Increasing (P1); Stable (S); Probably Decreasing (PD); Decreasing (DJ; No Trend (NT); Not ApFD).
I VIEW REPORT } | << BACK | [ CONTINUE >>

7 MAROS %855 4+ BIAZ 43 47y Hh i 41!
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Tail

LD D

———qm———--
1 1
-——q—=—=-=--

Source

8 MAROS B5 I 48 G 1% Y& i 47> 4/ 4 R i 51 )

Z ~ MAROS % | # #& o #7

5.1 S HkFF A5 R B e ik 4
Fo M58 MAROS $1HS S 174 355 Bk R 21 478 2 B A5 o » A S DA — i 05 4355 4k
T ¥ 52 0 BUAUER 73 IR 22 $R AR BB R AR R (R HE1T MAROS #RBERF AL » 354k T 22 B
V1053 Ry FORUE IR S A Y o s - B . 281 H 2K [(benzene, toluene,
ethylbenzene, and xylene, BTEX)] %5 - U5 HE 6 11870 2 H 2 A& - %50 A By
SRS LR SW-3 B3 SW-42 5 T SW-17A « SW-4 « SW-67 i SW-69 - HUIE#E
RREEE LR H]R 4T - 1O HERSEAH N K2 B R Ry 640 ftlyr 5 755
B~ Rt Fy 6,600 ft~ 51/ K 4,500 ft; Skl H HHAYIEKAH & #S (non-aqueous
phase liquid){#1E 5 $HLE R PR EUGR M 4 ) %8 06 T4 (in-situ bioremediation) 5 &4k75
JUIR BT 2 B8 > BEERE Ky 5,000 ft; S50k 55 2y B R Uit 2 U <7 B 2 BE MRS By 500 ft
T AR ) Ry BREAAE PG L 5 T FLBRA Ky 0.30 5 HUEEBd% 3t 96 & -
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5.2 MAROS §E 7 sPE &R

5.2.1 Mann-Kendall &5 1465

208 MAROS Z iV B - kFFim A S BUETT o 21% - 7745 Mann-Kendall
SPAGEEFRANE 9 Fron » HHE &SR A J (18 9(a)) » 75 A WAE )5 AR R i 2 B
H SW-3 Bl SW-42 7 MK {H 55 0 2 2 3 HilBE(SHEE fy 37.5%E1 62.5% » $#HE3% 1
& A 15 H 5 AL V)R B & 70 ) Ry 18 0E (S) A B2 A B EA (NT)  Jh4h - 1 i B I3
SW-17A ~ SW-4 ~ SW-67 £l SW-69 2 MK & %43 Fll B-4 ~ -2 ~ 2 81 0 » Hgshal(s
FE S 125 53 31l Ky 83.3% ~ 62.5% ~ 62.5%% 37.5% » (Rt » 78 A] 15 H 205 S W E B
F SW-17A~SW-4 - SW-67 DLz SW-69 1 7 #4877 il Ry #2 E (S) ~ 12 H #E(NT)
A EE(NT) LR A HIE](ND) -

LTGRO & B 2 B o3 A &8 SR a0 [ 9(b) o« [ v v] RS FL R I 2

FIGHEES o KB 1R - HAE SW-3 Bl SW-42 B HIH 2 MK B & FR-4 DAR 2

HE LS FEE s 83.3% 5 62.5% » [RIIHL 15 Y HL R S #3480 (S) DA B2 A A (NT) -
BRI T RESHIFHE SW-17A « SW-4 « SW-67 81 SW-69 > MK {H &4y 0+~ 0~ -1
8105 HBSAn A RI& 75 K 37.5% - 37.5% ~ 50.0%Ed 37.5% - i HAHE B~
TEFE B Ry R AEHIE(ND) ~ KRAHIFI(ND) ~ £33 (S) LR AR A HIFI(ND) -

& 9(c) T 2y FH A5 e M AE & B I 2 B 2 o3 A 4 58 1B P o] S5 R RS 4 A
75 AR I BRI SW-3 B SW-42 7 MK fH f5-4 DL 25 HARHE > JR e s iz
FE(S) B A #E(NT) 5 MH T SW-17A - SW-4 - SW-67 Bl SW-69 557 HIH:
MK (%5358 1~ 0~ 2 B 35 HPTfE 2 R B AE 75 5l Ry g H BB (NT) - 12
JTE(S) ~ RABEL(NT) LA Z AN (NT) -

TR TSR & B H B oy i &S S A0 9(d) P o [ Rl R RS
FeWITE S J 5 & 2 G5 M SW-3 81 SW-42 7 MK B & F5-4 DLR 23 HFm e~ R 1E
BRIl T B8 58 (S) DA K2 A il B (NT) « N i B Ml H SW-17A-SW-4-SW-67 Eil SW-69
Z MK B & F5-5~0~ -1 DIR 0 JRIEMEAANE 93 Bl R EEE(S) ~ REMEI(ND) ~ 13
JE (S) LA K AR A= HIF](ND) -

Grey LAt aTEi £ E] - MAROS ##G 2 Mann-Kendall 73t 5 $2 B2 [E)5 4 Y1E
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{8 3 FF of Z B3 85 - 5 2 BTEX US4 L L TH 5L T HAE 5 4L IR I (SW-3 Bl SW-42)
ZREEE 2B E (S) B A @S (NT) © 275 47 T & ik (SW-17A ~ SW-4 -
SW-67 1 SW-69) » RIIAHES 5> 282 A B E(NT) SR R EHIZEI(ND) » BURTE S 4R
AIREA JEAKAIE R Z AL BEOS R 2 R ERE R - 1 T RE AR E AR
1F F 5 B 05 Ae fE R e E A = st

5.2.2 4 B R IBE S IS B

40V 51 0 3 A7 2 — T R0 1) S B W 2 L0 6 i P A B 5 B S R
P2 i LA G B ST 25 2 2 M T I - (R RE T 7 A 6 TR -
48 MAROS #CB ST (53 17 14 2 4 Mk (B B 43 45 A 8] 10 s -

I 10(a)h AT R, » S RAMIE SR E M SW-3 Bl SW-42 XAV K R
-4.4E-04 B 1.4E-02 ; LSS HEE & 5 58.9%LL % 82.8% » LTS » %554
12 I P 1 2 185 4 5 18 5 (S) B3 A M BA(NT) < L1 » T B SW-17+ SW-4 ~
SW-67 Bi SW-69 = » HHP&ER K 45 FlA-1.7E-02 ~ -1.1E-02 ~ 1.9E-03 ~ 0.0E+00 ; Hit&
B4 (SHAE 5 57 5 £ 96.7% ~ 80.2% ~ 56.8% L0 K 100.0% » PR i B L2455 S £ it 4
1 S 2 85 % 43 1 B T (D) ~ 3275 REBH(NT) ~ 3275 MBS (NT) BA R o 3133
%|(ND) - [B 10(b)ER T Z %55 e & Bl hoh 2 8 3 - LB I3 SW-3 B
SW-42 7 #l&R K F-1.3E-03 & 0.0E+00 ; EEE0[(SHEE & & 78.7%HL 76.1% » &)
O] L2555 IR S A R B B I SW-3 Bl SW-42 i3 & 18 5E (S) LUK 4 A
BH(NT) « TOREHIR T SW-67 5b » HER SRR EHSI Z 55049 - HILHs: 5
ND « ifif SW-67 2 £ % Fy-1.2E-04 - MBS HEE Ky 60.1% » Z 455441 i34 B R
(S) -

B L0(c)EER T HSS AW 2 5 At 8s « &b - SRS 2 BRI SW-3
Bl SW-42 2 HIHES LM %S 4 57 B B T RE T M (PD)BLZ A MEBH(NT) ¢ el
i SW-17A~ SW-4~ SW-67 51 SW-69 = F 54555 L F& M 34 HI 5 43 71 By 4 5 R BH(NT) ~
FRIE(S) ~ 2 MBS (NT) DUR W A B FH(PI) - [B] 10(c) B 7% — B 555 ey 2 55 A g 8% -
Ho o RS Y BOHE SW-3 B SW-42 2 — FI T e A S 43 I B T AE
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T E(PD)ELZ H#EEA(NT) » s M SW-17A ~ SW-4 ~ SW-67 81 SW-69 2 —H
G HRE B 2 o3 B Ry AT RE I [ (PD) ~ ARAZAIEI(ND) ~ 18 (S) LR AR AH 2]
(ND) ~ &[5 2 5P A5 4% 81 Mann-Kendall 2 &5 SAH B - H5 e & > 55 4[5 7]
REZIFKHB R @R S > BEUTREZRIE (S)BU2 A @B (NT) - JS4E T
HEAET R HARAERIE &4 - BROTRYIREAZRES -

=& 2 MAROS &4 [|] iR 73 A R SR B fe

. . Ln Slope
Confidence in Trend - )
Positive Negative
Cov<l Stable
< 90% No trend
Cov>1 No Trend
90% — 95% Probably Increasing Probably Decreasing
> 95% Increasing Decreasing

COV = Coefficient of Variation

5.2.3 SHREEBEBEERONER

11 ] A RIS R R EE 5 T 2 BB - BT R - KI5 RYAETS
Tl 6k ek 2 BE AR I BN By 0 B EL(NT) » 1575 % B e I 1 4k 2 B G R B8 111 B T8 2 I 5
(S) » ZFETSHMETS IR G Ik 2 B B TR Ry ) B (NT) > 1E75 AL [l R Ui 2 %
BRI R T [ 8335 (D) - RIS Y 2 R BB E S L R BB TS B R B 0%
HEE(NT) - 53R E 2 — FS5 YRS A R ABISA(NT) - /5 E R
Uiy 2 % e i3 25 U Ry T BE T [ Z 825 (PD) -

Gty bl AP SRR 20544 E - SESRE Mann-Kendall 5347~ &Rk
(51§ o3 AT SR TS A AR M S A > RE IS R R TR E (S) B 2R A
S(NT)EVIREE > H TN RENF %P m 2H 5 EA LIt eI EE - Wit - A3GF
i Z 75 A EHRRE AT REAE )5 AR & A JE KA IR Z F4E - (15 BTEX F)5 14 R 4118
SEREH - NIRRT RER B AR EL -
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M

ann-Kendall Statistics

MAIN MENU > INDIVIDUAL WELL ANALYSIS MENU > STATISTICAL TREND ANALYSIS > MANN-KENDALL STATISTICS

BENZENE | ETHYLBENZENE | TOLUENE| (a)
Statistical Analysis Results. Last column is the result for the trend.
Well Name | s/t | cov | MK (S) | Confidence in Trend Concentration Trend |
I
SW-17A T 0.882 -4 83.3% S
| SW-3 S 0.250 0 37.5% L]
| SwW-4 T 1.112 -2 62.5% NT
| SW-42 S 0.784 2 62.5% NT
| SW-67 T 1.477 2 62.5% NT
| SW-69 T 0.000 0 37.5% ND

BENZENE| ETHYLBENZENE | TOLUENE (b)

Statistical Analysis Results. Last column is the result for the trend.

Well Name ‘ s/T | cov | MK (S) | Confidence in Trend Concentration Trend |
SW-17A T 0.000 0 37.5% ND
SW-3 S 0.222 -4 83.3% S
sSw-4 T 0.000 0 37.5% ND
Sw-42 S 0.761 2 62.5% NT
SW-67 T 0.061 -1 50.0% S
SW-69 T 0.000 0 37.5% ND
BENZENE | ETHYLBENZENE | TOLUENE (c)
Statistical Analysis Results. Last column is the result for the trend.
Well Name | s/t ] cov MK (S) | Confidence in Trend Concentration Trend |
SW-17A T 0.359 1 50.0% NT
SW-3 s 0.757 -4 83.3% s
Sw-4 T 0.225 0 37.5% S
SW-42 S 0.563 2 62.5% NT
SW-67 T 0.315 2 62.5% NT
SW-69 T 0.836 3 72.9% NT
BENZENE | ETHYLBENZENE | TOLUENE | XYLENES, TOTAL ( d)
Statistical Analysis Results. Last column is the result for the trend.
Well Name | s/T l cov | MK (S) I Confidence in Trend Concentration Trend |
SW-17A T 0.377 -5 89.6% S
SW-3 s 0.371 -4 83.3% s
SW-4 T 0.000 0 37.5% ND
SW-42 S 0.660 2 62.5% NT
SW-67 T 0.061 -1 50.0% s
SW-69 T 0.000 0 37.5% ND
Note: ing (1); Probably ing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N/A);
source/Tail (S/T); COV (C ient of vari ); MK(S) dall statistic; (ND).

& 9 MAROS #5732 R HJ5 %% Mann-Kendall §53 (a)#: (b) 27 (c) 3K ;
()= HE% (HE MAROS 3.0)
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Linear Regression Statistics

MAIN MENU > INDIVIDUAL WELL ANALYSIS MENU > STATISTICAL TREND ANALYSIS > LINEAR REGRESSION STATISTICS

BENZENE | ETHYLBENZENE | ToLuene (a)
Statistical Analysis Results. Last column is the result for the trend.
‘ Avg Conc Confidencein| Conc
well Name s/T (mg/L) Ln Slope cov Trend Trend
SW-17A T 2.7e-01 -1.7E-02 0.88 96.7% D
SW-3 S 2.1E+00 -4.4E-04 0.25 58.9% S
SW-4 T 1.7e-01 -1.1€-02 L1l 80.2% NT
SwW-42 S 6.6E-01 1.48-02 0.78 82.8% NT
SW-67 T 3.0E-01 1.9-03 1.48 56.8% NT
SW-69 T 8.0E-03 0.0E+00 0.00 100.0% ND
BENZENE ETHYLBENZENE TOLUENE (b)
Statistical Analysis Results. Last column is the result for the trend.
Avg Conc Confidencein| Conc
‘Well Name s/T (mg/L) Ln Slope cov Trend Trend
SW-17A T 8.0E-03 0.0E+00 0.00 100.0% ND
SW-3 S 1.2E+00 -1.3E-03 0.22 78.7% S
SW-4 T 8.0E-03 0.0E+00 0.00 100.0% ND
SW-42 S 9.5E-02 6.8E-03 0.76 76.1% NT
SW-67 T 8.3E-03 -1.2E-04 0.06 60.1% S
SW-69 T 8.0E-03 0.0E+00 0.00 100.0% ND
BENZENE | ETHYLBENZENE TOLUENE (C)
Statistical Analysis Results. Last column is the result for the trend.
‘ Avg Conc ‘ Confidencein| Conc ‘
Well Name s/T|  (mglt) LnSlope | cov Trend Trend
SW-17A T 1.26-02 1.6€-03 0.36 72.9% NT
SW-3 S 1.8€-01 -5.0E-03 0.76 91.2% PD
SW-4 T 1.2E-02 -9.1E-04 0.22 70.0% S
Sw-42 S 3.6E-02 2.7e-03 0.56 69.1% NT
SW-67 T 1.6E-02 1.7e-03 0.32 78.6% NT
SW-69 T 1.4E-02 5.6E-03 0.84 92.4% Pl
BENZENE | ETHYLBENZENE | TOLUENE XYLENES, TOTAL (d)
Statistical Analysis Results. Last column is the result for the trend.
‘ Avg Conc | Confidencein| Conc
well Name s/T|  (mg/L) Lnslope | cov Trend Trend
SW-17A T | L0E02 | -2.7E-03 | 0.38 90.8% PD
SW-3 5 6.56-01 -3.06-03 | 037 90.3% PD
SW-4 T 8.0E-03 0.0E+00 0.00 100.0% ND
SW-42 S 3.8E-02 4.8E-03 0.66 76.1% NT
SW-67 T 8.3E-03 -8.7E-05 0.06 57.5% S
SW-69 T 8.0E-03 0.0E+00 0.00 100.0% ND
Note: Increasing (1); Probably Increasing (P1); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N/A);
Source/Tail (S/T); COV (Coefficient of Variation); MK(S) Mann-Kendall Statistic; Non-Detect (ND}).
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Plume Area Trends

MAIN MENU > PLUME ANALYSIS MENU > MAROS ANALYSIS > AGGREGATE TRENDS

a
BENZENE | ETHYLBENZENE | TOLUENE | XYLENES, TOTAL| (@)
Aggregate Trends
Area | Number Of Wells I Aggregate Trend I Aggregate Mass %;
Source 2 NT 89%
Tail 4 S 11%
Custom Group 1 6 S 100%
Custom Group 2 0 NA %
BENZENE | ETHYLBENZENE | TOLUENE | XYLENES, TOTAL| (b)
Aggregate Trends
Area | Number Of Wells I Aggregate Trend | Aggregate Mass %l
Source 2 NT 100%
Tail 4 D 0%
Custom Group 1 6 PD 100%
Custom Group 2 0 NA %
BENZENE | ETHYLBENZENE | TOLUENE | XYLENES, TOTAL| (c)
Aggregate Trends
Area | Number Of Wells | Aggregate Trend I Aggregate Mass %l
Source 2 NT 92%
Tail 4 NT 8%
Custom Group 1 6 NT 100%
Custom Group 2 0 NA %
| BENZENE | ETHYLBENZENE | TOLUENE | XYLENES, TOTAL (d)
Aggregate Trends
Area I Number Of Wells I Aggregate Trend | Aggregate Mass %l
Source 2 NT 99%
Tail 4 PD 1%
Custom Group 1 6 S 100%
Custom Group 2 0 NA %
Note: Increasing (1); Probably Increasing (Pl); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N/A);
Source/Tail (S/T); COV (Coefficient of Variation); MK(S) Mann-Kendall Statistic; Non-Detect (ND).
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Monitoring System Category

MAIN MENU > PLUME ANALYSIS MENU > MAROS ANALYSIS > DESIGN CATEGORY

The Monitoring System Category allows the User to view the suggested design category for each COC based on the aggregate trend results for the source and tail areas.

Tail Worst Case: M

Monitoring System Categories
E: Extensive

M: Moderate

L: Limited

Plume Status

(1) Increasing

(P1) Probably Increasing
(S) stable

(PD) Probably Decreasing
(D) Decreasing

(NT) NoTrend

coc Tail Stability Source Stability l Category Result
BENZENE s s M
ETHYLBENZENE D S L
TOLUENE NT s ™M
XYLENES, TOTAL D s L
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Sampling Frequency Recommendation

MAIN MENU > SAMPUNG OPTIMIZATION MENU > SAMPLING FREQUENCY MENU > INDIVIDUAL WELL FREQUENCY > SAMPLING FREQUENCY > SAMPLING FREQUENCY RECOMMENDATION

BENZENE |ETHYLBENZENE | TOLUENE | XYLENES, TOTAL | (a)
The results of each monitoring well for a certain COC are listed belows:
Well Name |Sampling Frequem.yl Recent Result | Overall Result |
SW-17A Quarterly Quarterly Quarterly
SW-3 Quarterly Quarterly Quarterly
Sw-4 Quarterly Quarterly Quarterly
Sw-42 Quarterly Quarterly Quarterly
SW-67 Quarterly Quarterly Quarterly
SW-69 Annual Annual Annual
ETHYLBENZENE | TOLUENE | XYLENES, TOTAL | (b)
The results of each monitoring well for a certain COC are listed belowr:
Well Name I Sampling Freq y | Result | Overall Result ]
Annual Annual . Annual
SW-3 Quarterly Quarterly Quarterly
SwW-4 Annual Annual Annual
SW-42 Annual Annual Annual
SW-67 Annual Annual Annual
SW-69 Annual Annual Annual
BENZENE | ETHYLBENZENE | TOLUENE | XYLENES, TOTAL | (©)
The results of each monitoring well for a certain COC are listed belowr:
Well Name I pling Freq cy | Result | (o] Il Result |
SW-17A Annual Annual Annual
SW-3 Annual Annual Annual
SwW-4 Annual Annual Annual
SW-42 Annual Annual Annual
SW-67 Annual Annual Annual
SW-69 Annual Annual Annual

BENZENE | ETHYLBENZENE | TOLUENE | XYLENES, TOTAL (d)

The results of each monitoring well for a certain COC are listed belowr:

Well Name | pling Freq y Result |0verall Result |
SW-17A Annual Annual Annual
sSwW-3 Annual Annual Annual
Sw-4 Annual Annual Annual
SW-42 Annual Annual Annual
SW-67 Annual Annual Annual
SW-69 Annual Annual Annual
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