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BIOSCREEN Natural Attenuation Decision Support System Keesior AFB Data Input Instructions:
®air Force Center for Emvironmental Excelience Version 1.4 SWU 66 i Enfervalue directv_or
Run Name Aor 2. Calculate by filling in grey
1. HYDROGEQLOGY 5. GENERAL L celis beiow. (To restore
Seepage Velocity™ Vs 113.8  |{fidr) Modeled Area Length® 320 @ fF___ T " formuias, hif butfon below)
or A or Modeled Arsawidi™ | 200 (%) w BES= > Varizble™  Data used directly in mods)
Hydraulic Conductivity K 1.1E-02 |fem/sec) Simulation Time® 6 () v Value calculated by model
Hydraulic Gradient i 0.003 |[f#AD (Dan'tf enfer any dafa).
Porosity n 03 | 6. SOURCE DATA
Source Thickness in Sat Zone™ | 10 |(#) Veriical Plane Source: Look ai Plume Cross-
2. DISPERSION Source Zones ___— Sechion and Input Concentrations & Widths
Longitudinal Dispersivity™  afpha x 133 |(f) Width* (ft) |Conc. (mallj* -— for Zones 1, 2, and 3
Transverse Dispersivity™  afpha y 13 (i 28 0.057
Vertical Dispersivity™ 2ipha 2 0.0 (i 2.508
or T or 13.68 ] ]
Estimated Plume Length  Lp 280 |0 ]
3. ADSORPTION
Retardation Factor R 1.0 {-) View of Piume Looking Down
or A or Inst. React. & 4 1st Order
Soil Bulk Density rho 1.7 (k1) Soluble Mass 2000 (Kg) Observed Centerline Concenirafions at Maniforing Walla
Partition Coefficient Koc 28 (Likg) In Source NAPL, Soil ifNg Data Leave Blank or Entar “0"
FractionOrganicCarbon foc 5765 |(-) 7. FIELD DATA FOR COMPARISON
Concentration (mgiL)
4. BIODEGRADATION Dist. from Source (ft)
15t Order Decay Coeff®  jambdz 4.6E+0 |(eryr)
or N or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half 015 |(year) Recalculate This
or Instantaneous Reaction Model RUN RUN ARRAY H elp Sheet
Delta Oxygen” DO 1.65  |fmgdd) CENTERLINE
Delta Nitrate™ NO3 07 |(mod) Pasts Exarnple Datasst |
Observed Ferrous lron™ FeZ2+ 166 |fmod) - s
Dzl Sl Slow 224 HmoEl Lo e View output D|5pReersst\art?ezO;%mullaani;cc)jravgtlher ‘
Observed Methane® CH4 6.6 (o) o :

W« v oy Input f Cenerline Qurput  Plures Qurput { dlgDensity /

ﬁ%\' 1.1-1 Bioscreen ?’Ifﬁ[@?cﬁﬁ'?ﬁf‘g@?ﬁ“

N
—
LA

—_—

=

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at 7=0)

Distance fram Seurce (ft)
TYPE OF MODEL 0 32 64 96 128 160 192 224 256 288 320
No Degradation| 13.544 8.586 6.990 6.183 5649 5.252 4936 4674 4451 4256 4081
1st Order Decay| 13.544 3.341 1.058 0.364 0130 0.047 0.017 0.006 0.002 0.001 0.000
Inst. Reaction| 12.021 7387 5.927 5208 4742 4392 4101 3.841 2 58 3 852 3.099
Flgld Data fram Sife | 12.000 5.000 1.000 0.500 0.001

=ty ot Ordler Decay —nstantaneous Reaclion

16.000

== N0 Degradaiion

Field Data from Sile

14.000
12.000
%0.000
ES.OOO
6.000

Concentration

4.000

2.000

43.000 + T T u T T T T e ™
o S0 100

Time:

Calculate
Animation

r M put urne Jutput gDensity
" Input , Centerline Quiput ¢ Pluree Qutput { dizDensity /

150 200
Distance From Source (ft)

Return to

250 300 iso

Recalculate This

Input Sheet

[ 1.1-2 Bioscreen FJI‘fﬁ[@?‘ﬁf{’@imllfbxﬁéﬁ%#ﬁ%@ﬁiﬁﬁ}ﬁ%
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Concentration (mgiL)

Plot All Data
Plot Data = Target

v n [y Input / Centerline Oumut, Plure Qumnt ¢ digDensity /

Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ff) Distance from Source (ft) Mode! fo Display:
l ] 32 54 95 128 160 192 224 256 288 320 No Degradation
100] 0000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 Madef
50) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
o 12.021 7387 5927 5.208 4742 4392 4101 3.841 3505 3352 3.099 1sf Order Decay
-50[ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Model
-100f 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MASS | 91E+3 | 98E+3 | TBE+3 | B9E+3 ! BAE+3 | 58E+3 ! 54E+3 | S5UE+3 | 48E+3 | 44E+3 | 41E+3 Instantananus
FLUX Reaclion Mode!
(mgiday) Time: 6 Years Target Leval: mg/L Displayed Model

Plume and Source Masses (Crder-af-Magnifude Accuracy)

See
Gallons | Plume Mass if Mo Biodegradation] 1263 |(Kg)
- Actual Plurme Mass {Kg)

= Plume Mass Removed by Biodeg| 1124 |(Kg)
(B9 %)
Change in Electron Acceptor/Byproduct Masses
Cxygan Nitrate Iran li Suifate  Msthane
27 | 54 [ #1273 [ 1718 | 4506 |(Ko)
|

Contam. Mass in Source (=0 Years)| 2000.0 |{Kg)
Contam. Mass in Source Mow [(=BYears)| 1873.7 |(Kg)

Current Volurme of Groundwater in Plume (acf)
Flowrate of Water Through Source Zone| 1018 |(ac-fdr)

~  Mass HELP ’» Return to Input r Recalculate r
|<

ﬁ%ﬁl 1.1-3 Bioscreen %’Ifﬁﬁﬁ,ﬂﬁfxdﬁ%ﬁﬁ“ﬁﬁﬁﬁﬁﬁﬁﬂ [

—~ ~ Bioscreen f& =% ‘%B\'fﬁ“ 2 EE

(e
B

T Bioscreen ﬁl?“éfgl'(ﬁ TR A H o FA»[”EJ 8 i = oI iy

e

FUo EOR0SY 1~7 50l B B AR ~ o BT EOR S R Py

BV 8 IR AL g (e

1.7 B1% (Hydrogeology) % gt

—£

l:kj\F;{'

- R ORI 2 RURL B OB AT B ok
(Seepage Velocity » Vs) >

gES B BTSSR

TR S R SRR R e WS LR e

(Hydraulic Conductivity » K) ; 2.7 ]} % (Hydraulic Gradient > i) ;

k370G 3 (Porosity  n) & 3 [l &= 8 ] J| 2 =N FE R .
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F RIS st

_Kxi
v, = Kxif
2.Z;E)ﬁ'rf§E§J’r(Dispersion)

TiiF% BE  CHEVH 2 RURLferfEy AT = AR AT [ Y
[fi] {9 Jf 7 (Dispersivity) » I 87 35 3 FJL' ok i’ﬁ% By oy -
(Longitudinal Direction) ~ = i ¥ & < 3 [F[J F (Transverse
Direction) » I'f W H& =7 [ 7y [py) =[N3 5P o Bl 72 @ (0 ff 7 o plide
T B HEI W B B o P S R
LA RUE U A M* B A B A g Pﬂurtfm:‘%
(Estimated Plume Length) ¥ ¥F { « £ {11 1 [l i 25 =% 53 I FH R ey
J=fir % (Longitudinal Dispersivity) ~ 4 [f] 3 fjr % (Transverse

Dispersivity)= = [ [F|J i{?ﬁr@ (Vertical Dispersivity) o
3.1% fff 1% (Adsorption)

Ii"ﬁ 'Flﬁ? PR F&lf\_F&lﬁ?“ %iﬁﬁd%‘ (Retardation
Factor, R) o [N EGIS BeP 7 By 70 FA'["J‘ TV FE B Tﬂg?ﬂi i
FERE [ G [ B 380 008 (5 0 R0 OO BT 2 RIHCERT A et
WS YR ST o [N I SR R 1
ot BN o S SR O PG o - AR T S S )

R=l+ a2, K, f

oc 'oc
n

SR N
Kqg: 57 ™ '”‘J [ B (Distribution Coefficient)

A BRI SRl fl1 5T Pl [ B (Organic Carbon-water
Partition Coefficient) » [* & % £ {~ Fﬁf}’u B+ I IR Y R

1-6
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NI KRR e Sl SU IR SRR
| B S [ 3 e
foo o 4 BEEIEPBSIRL A BI - i (R W BROETH

Pyt F %?E’i’}?“ “# % (Bulk Density)
J'L‘Ilgj :;}c
4.4 Pu[e B2 (Birdegradtion) 3 g
CF1 = Bk ﬁ@ = RS Py - [ YR G B (First-Order

Decay Coefficient) » =71 [ g |' I') (1135 B py 4 0¥ (Half Life)
L= NN ]| A= AR S )

kJ%%
P

EOH kR - [ R t%%ﬁ%{“f}@%‘ ] -

7 Bioscreen f[1 (7 8 % Pl i i o 75 Y5 e KU IR
FNE GEHCE B IO IR R 90 YRE 4D 3me/L o 8
8L 728 o [T 728 N B VTS Bt IR EE 1.5 mg/L ¢
~M@MﬁwWﬂﬁ%%W$%%§ﬂﬁwH?vwwﬁﬁﬂw

AW F I EERL AR NIL RN R S
?ﬁpﬁﬁﬁiﬁ®ﬁlW$w’~[WW%%%Wﬁwﬁﬁ@

Sl A S RN SIS = U= = S N Rl = VS 1 1 F}f@_%ﬂ 2]
Bioscreen ﬁﬂ?ﬁf P EEREF R RO Y - PR R i
AR E

F kL VE AR B 2 RL T - B O AR Y S SR
FLT] E’f’:’E?j &~ 8 7 (Instantaneous Reaction Model) ¥ 3£ = 8L 1Y
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6.9 B-¥5 (Source) Er k]
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VTR B A LR R o ST 9 3 1) (Smear Zone) - Bioscreen
RO AL 3 0 N g S TS [ A P s e
mﬁ’ﬁﬁwﬁﬂ%vwwm°

A Sﬁﬂ D3 PR for ) 3% e VR W o 0 AR o (G iﬁﬁgf”r#ﬁu
REL SIS TR R SR Al R N et
FE U ) 7 R BRI S T ) 0 L P B
AR R DA B PR T BN il p P SR U R 1L 1-1 B
) o FJ}{%L% T FE AR A i S BEVR e 0T A S W 5T (Z/[lq%ﬂ‘ 1.1-1
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Hi G R T RUN ARRAY S 82 > Bioscreen
oL S (Bl P T P = BRRRE S E R TR R A
R T rPlume Output ; fiU 7 (=& Il e fiiﬁ[’liﬁ‘ﬁ?tmﬁﬂﬁué'fl
TR ORI TN e - R A E e A A B AR T AR c[J}‘H DR iR
P = BRI T BRI AR S S A S F A
el od AR B R ) GRER) X B R = e B i ) (R
il > Y WO SRS VR PRt (Z g - P E R W TS A
v yS Yf\“iﬁ'J’(Plume)u 'r'J“ﬁ 74 o



57~ Fi BIOSCREEN fi=
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O YRV AT EIAS Y - T T Plot Data > Target ) V£ E - S
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1.3 BIOSCREEN #8i=¢ # (B 7
-~ ERECEE R Y w R 3P

BIOSCREEN .V 5¥ " 5 * 4 H 5 TN 1 1-1) 38
E?jfjf E#Tﬁﬁ} HoH

L= Y T RO BRSO T
Paste Example Data Set” &

2. [41% BIOSCREEN fL A EXCEL & » % (£ [ 2 #0017y il
HEH SO R M e OO 9t i - B R S
Return” & o

3.8 [ O ) R T SCER B A B R AR A
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?CEL_F} (% o PEREDEFT %ﬁgﬁfiﬁj Fﬂﬁ[ﬂ E‘@flj\ 574

“Restore Formulas™ ##&" -
HFp = A YR %ﬁ‘ﬁﬁ oo Fﬁ Al ey FUR o= H SR R
BIOSCREEN Natural Attenuation Decision Support System User’ s
Manual” » % H-# I 840 13 7 9 BRET - SVRI R RITINA 1141 % &
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TR 5L

L1 )RR
2T wil]
i ft/yr
AU BB eS| 0.5 E] 200 fi/yr
1)@};&@* i
) 7J< J]Eﬁﬁilf B AR AE g
IZE (Vs) P L 7T BIOSCREEN & Hi2 it

iy R

Ao

ﬁét DY R RGE R ?ffﬂﬁ‘l PE x
ﬁaﬂrﬁpligu N |’"ﬁ; ke PP 0 TR
BT ] 94‘% EJ N #“Restore Formulas”
Hfft

i

cm/sec

1 g

§F4 © <1x10% cm/s

Bi4 0 1x10° - 1x10° cm/s
Bifh © 1x107 - 1x107" cm/s
A 1x107 - 1 cm/s
BT >1cem/s

i e TR

NN NG
BIOSCREEN 1717 ‘Aifii * 5% 8¢ -

TR (D)

s

ft/ft

TG T

0.0001 - 0.05 ft/ft

U R

i f/wufﬁ Bl Bt o

BIOSCREEN {181 T i * s52f% 5 -

£ (n)

i

EE:

i1 g

i Jiéri"*[igj. F i
£+ 0.01-0.20
M’FFJ) 0.01-0.30
,%EVF"J; 0.10-0.30
HI—T 0.15-0.30
E”FFJ) 0.20-0.35
857, 0.10 - 0.35

] 0005 -0.10
FET 17T 0.001 - 0.05

”%ITL fki4] 0.00005 - 0.01

UrF YR

@[%ﬁ? T R ﬂﬁlﬁu[ﬁél%ﬁ?“ B
o | jﬁn—ﬁbg\r JEF T ﬁf{ﬂ% FIYE G
TEEL

1-12




5%~ 31 BIOSCREEN fi=*

112 ey

O ek

=0 1]
H ft
ERPR R LpGB i) f B -
BIOSCREEN ['|—~ £ H’E'ngfji['fgjr%f%?“‘fﬂ B
L R
. S
[- L ]2.414
Alpha x = . . —=F
phax = 328 .0.83 llog“’[a.zg ]J
(Lpin ft)
. R
i RIS
Tf{lﬂjﬁp Jﬁr@ Alpha y = 0.10 alpha x
(#Alpha x) 1 g
Ifily 18 e e e
(FilF - = RS
(Alphay) Alpha z = very low (i.e. 1 x 10°° ft)
5 A
(Alpha z) I R PR 7 4
Alphax = 01Lp
Alpha v =033 alphax
Alpha z =005 alpha x
Alpha z =0.025 alpha x to 0.1 alpha x
l)ﬁlﬁﬁ“ W
UNEE R | 201 [ PO RS A ) BIOSCREEN
A
H ft
NN o y K BTEX {54380 0 50 - 500 it e 55 gy
= ¥z, oy 2o I F AU STl [
(azf)ﬂ R BB | o 50 5 {doo s F

B o IS SRR Vo
BIOSCREEN [ 1{fi 7 i * i

1-13




TR 5L

#11-3 [HRER

i

AT (R)

I

BT

10 i

ITH2(¢$U éiﬁiﬁﬁ<? T BTEX
1550

PR EVR

l)ﬁl}%ﬁ?‘ i

2)ifi @Ffm\ﬂp
(fraction organic carbon)f™ Bl » &
BIOSCREEN ‘[‘ET,@? [ﬂ—J °

g"fﬂ[Et‘*&f ik [ &l
I

L ()

I

kg/L 7Y g/em’

S ST | 17 B T 17
A0 B PR i WA 5 T U Tt e 6 502 i 5
) i £ ﬁ 1.7 kg/L - ﬁ ﬁ Ff
T b g F 370 5
T R I s o sl ol

it BIOSCREEN f[I1{fi Flﬁ,l F[xeg]\r

¢ 7 [ B

(Koc)

I

(mg/kg)/(mg/L)5(L/kg) 7Y (mL/g)

A0 R A

# 38 Likg

95 Likg

IR 135 Lke

~ I 240 Likg

(ASTM 1995)

(& T Il R g A e e e
l'\'ﬂ/[l’Mercerjf"DCOhenjea990) %FI FIT Koc
5% 83L/kg )

ﬁlﬁfﬁﬂ o ﬂ[l%ulﬁlﬁﬁﬁﬂ @ﬁtﬁj

\y}&?‘

ODI’WET“ P ffi » ¥ BIOSCREEN [l@j Flﬁ 1;
B -
H o = H o
AU B[R A | 0.0002 - 0.02
@%ﬁﬁ'}?ﬁ‘“ ° i/DF/'JL[@I}%ﬁE?J‘* i%iﬁ[“g'ﬂ/ i

i T

“+ BIOSCREEN [l {17 iy * 55 f 5 -

1-14




57~ BIOSCREEN iz

# 1.1-4 & PrEEEevR|
e et
T 1/yr
ELE R iy l)ﬁélﬁfﬁ?'
(lambda > 1) U R 2)1\ 7 lﬁ, Sy Tl [ I [

BIOSCREEN g i1~ WU 25 -

] o B
e 0.02 [ 2.0
e 0.02 Z[ 0.17 =
A FEAT TN TS BT 1#“ B A e ! oW 0.016 Z[| 0.62 &
T U (0172 TP 0.038 || 1 &
. N T - Bﬁ“%u’ﬁﬁfér'/
P i e i > ~‘~a«§r‘i BIOSCREEN [ - ] -
o mg/L
hf|ﬁ 5.8 mg/L
£.54.(0,) A RIUg AR | 2N ffi= 12.7 mg/L
A | fifi= 0.4mg/L
R R | R -
Fr mg/L
[ﬁ |ﬁ 6.3 mg/L
FEPEER(NOY) [ EIfogo i i ﬁﬂ* fifi= 69.7 mg/L
A 7[" fifi= 0 mg/L
I g R PR -
o mg/L
FITRE |;Ej— 16.6 mg/L
[T8(Fe™) IR | 2= 599.5 mg/L
fij | ffi= Omg/L
U e s I 1
Fr mg/L
fl 1%{,‘: 24.6 mg/L
R PRER(SO4™) A pgrffal | = 109.2 mg/L
A ]" fifi= 0 mg/L
U g e gt -
o mg/L
I I%HF: 7.2 mg/L
F'I/56(CH,) Al B e F = 48.4 mg/L
A [ fifi= 0.0 mg/L
U g R -

1-15




PR

A LIS - EiERE
= ]
H r’j‘: f
e oy —
oL W) | R 10 %[ 1000 ft
Jpf iy e P
it B
SRR (D) o0 O i A 1 7] 1000 &
IR TR iR -
#1116 {SUIFEIR
2 S|
F + J@'Eq@ f
- [ 4> |« ek |5 d —
Féfgﬁf%f%fg EzE)h RO AT ] 550
i O ek
i ft
VSRS RO | 10200 fi
iR v TR
1k mg/L
li g
USRS RO AR | 0.010 [ 120 mg/L
i e | e
e =

RN 1

(Model S5y | MR | 12 10,000 &
YPIT  * eoR U ISR BT o A AT AR [
i N

J

EX: TIRCECLTEr

e

0.1 £ 100,000 ** 7

(B!

o i R

ﬁ[}%ﬁ’* o

1-16




57~ 1 BIOSCREEN iz

A 117 PSR

=4 i
Hiok mg/L
A E g i 0.001 Z[ 50 mg/L
ECRRIIEEN R R N

SR VWA P T RTSDR TA
o S

= 51&4@#&&@@5@} 'F’J‘ZEIST/%E;T\ ) J%'LF'J—H:
i R T i -

SN S

JIEE - &Y A 1.1-8 B o M8 ¢ Bioscreen fHLzU ﬁ‘%‘%%ﬁé([ﬁ[
Lo-d) o ST D)5 TS A HOLERO A U R 2 A ]
A TS B HE S A SRR e o) (| 1.1-5) 5 b 209 e
DA B 5T T (R 1.1-6) o

1-17




F RIS st

F 1.1-8 X BKPIPIE 0 Keesler ﬁkﬁlﬁlf’ﬁkﬁvﬁ%ﬂ“{gﬁﬁj
PRI B B BrEFI IR
o R EGE R 1.1x10(cm/sec) i
b BYET o R 0.003 (ft/ft) AR A R
. FE R 0.3 gicy
T2 B . .
RUCT - 13.3 (ft) fﬂé%k[[;f(JﬁQﬁf 280
* AL - 1.3 (ft) fi EE =
* Flpeere 0 (ft) Xu/Eckstein [ 7
e TR ias
e % gfj I rj :
. m{’ e '@r@ : 32.5 (ft) TE«L]%O[J* = BN R
= U;,fﬁr@ 0 (fo
ofl1 ™ ZEET R=1+Koc
*Retardation Factor: ig (ke/L) xfocxpb/n
o} %‘f b . g =
e il 00 0 05794 E‘% e
' B: 38 T: 135 i
* Koc 52 YL -{fl1H] Koc =
E: 95 X: 240 1 7R
ppemen: | 3P 8 B2
Ay [ O (mg/L) 165] Lozl [204 .
& ok YL A [ (mg/L) 1995 = 3 5 1y
- - “JfR A N
E’“T‘”sz : Fe  CH4
= A JEE (mg/L) - 261 4
3 ssptmel) : |[les] Lo
“BhIR Y 320 (ft) B Ry B
—~ i Buisi i 200 (ft), 50 (ft) Y o
SR ] - 6 (yrs) -%%Juﬂjkﬁhfﬂ
v yomgpae | AR 10 (ft) o PEL BB BT B B A
FRIEOE | e amis BTEX [EAHHE
EIRAREOMREE S g g
RS | BTEX BRI 5 o | PSSR RS
(mg/L) > ' 7 '

1-18




61-T

57~ #i BIOSCREEN iz
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4 NS 0.12-2.6 0.27-5.8

?H‘:]‘H’Fl : Wiedemeier, T.H. & Haas, P. (1999). ~ Air Force Center for Environmental Excellence
(1999). ~ AFCEE (2001).
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ffi BIOCHLOR fi=*

L@ Microsoft Excel - BIOCHLOR22_2000.xls

] ERE REEe &SRO

BAD BAD TROD FHD REW HHO

N EESG B %L Flo sl z ool il e s - o8
home 5 5
BIOCHLOR Natural Attenuation Decision Support System Cape Canaveral |Data Input Instructions:
Version 2.2 Fire Training Area 115 1. Enter value directly....or
Excel 2000 Run Mame A ar 2. Calculate by filling in gray
TYPE OF CHLORINATED SOLYVENT: Ethenes O 5. GENERAL [& 0oz cells. Press Enter, theng
Ethanes C Simulation Time* 33 [0 ;_L — | {To restore formulas, hit"Restore Farmulas" button )
1. ADVECTION  fModeled Area VWidth* 700 |(f) wy ED Wariable* Data uged directly in model
Seepage Velocity™ Ws 1m.7 ] Modeled Area Length™ 088 | | Test if
i § 5 Matural Attenuation
or 1 Zone 1 Length 1085 |(ft) Biotransformation = ‘
Hydraulic Conductivity K 1.8E-02 |icrisec) iZone 2 Length* o (M Zone 2= iz Occurring STl e ]
Hydraulic Gradient i 0.0012 |ty L - Zone 1
Effactive Porosity n 0z |0 6. SOURCE DATA TYPE: Decaying Wertical Plane Source: Determine Source Well
2. DISPERSION ~ Source Optians Single Planar /anatmn and Input Solvent Cancentrations
Alpha x* 40 |(R) o
(Alpha y) / (Alaha 1)* 01 |0 Source Thickness in Sat Zone®[ 68|t
(Alpha 21 £ (Alaha x)* 1.E-83 | Y1
3. ADSORPTION C | WWidth® (ft) 105
Retardation Factor* R ks*
or Cone. (mg/L)* (53] iy
Saoil Bulk Density, tho BEE 058 0:2
FractionOrganicCarbon, foc TCE 15.8 Wiew of Plume Looking Down
Fartition Coefficient Koc = DCE 98.5
REE! 426 | (Lka) £13 ) VT Observed Centerine Conc. at Monitoring YWells
TCE 130 | (L) 287 (8] ETH
DCE 125 | (ko) 2.80 (8]
VG 30| (Lkm) ) 7. FIELD DATA FOR COMPARISON
ETH 302 | (L/ka) 18] PCE Cone. (mg/L) 056
Common R (used in modely*=| ¥ 2.87 © TCE Conc. (mg/L) 158 | 22 | 017 | 024 [ .018
4. BIOTRANSFORMATION -1st Order Decay Coefficient* C |DCE Conc. (mofl) 98.5 | 348 | /76| 1.2 | 556
Zane 1 A 14y hali-life (rrs) Yield (rmgfL)
FCE TCE 2000 | & 079 {mg/L)
g DCE 1.000 | 0.74 iDistance from Source () a 460 | B50 | 930 | 1085
DCE VG 0700 | 0.fi4 iDate Data Collected 18498
VC ETH 0.000 | € 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:
Zone 2 A1 half-life fyrs)
ECE - TCE onon | & 2 RUN Help ‘ Jrestore || RESET {
TCE DCE 0000 | € HELP CENTERLINE RUN ARRAY
DCE Y o000 | & SEE OUTPUT‘ Paste ’ Unprotect
Ve ETH o000 | & Exarnple Sheet
i
N ~ S = —
12.2-1 BIOCHLOR A=t agpar * = Fi
. v~ - j — EI~
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i PR /BT B A ﬁlgl FOE T R R E RS R
0 E[AVEE | 0.5 [ 200 ft/yr
L S
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TR S AT IR AT R ARG A T OO
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<) %E’E‘?V %}@T"Elﬂ; D 1x10°~1x10"  cm/s F
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(K) Ly | B E R PR o B TR SR
1
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P PR S L VPR o SRR e AR A Y PRRE,
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g PR R ISR R [ I
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[2i4(n) fj,%ooos 0.10 JHARET 71T 0.001 - 0.05
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FIECTNRT f ;v&] [ ,n [/glﬂ}j;[rﬁfj,bﬂ, VE IR R 0.25 © ASTM RBCA %
Vi STM 199 ) R | R 0.38 (2 oIl [iJIE[‘nﬁ SEYORR)
e g E[}%%ﬁﬁ“ L quﬂﬁ/['iﬁeﬁf SRS RLE e ”” Rl AN R i
Byl ~ T Y#PJ °
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R £y = ?}%}.@ » n=F IR Koe= SR fy(organic
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Kd =5J 725l 1 foc = 7550+ BBE[1E ASHRIY]
El}—ggﬁﬂ @ﬁ“[ﬂ% ° ﬁ%ﬁw}%’ [C]fr)% » T [,E?*Fﬂ b I R o
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gy vy | cton orsenic carbon [l R (CIE LIt st

7t BIOCHLOR |1 > F7E prjﬁi;\ﬂfagﬂ@a ITfil- (T S
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i
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A A Y AR PR T 2 A IR T -
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By s VR . Y Dl l'ﬁ.?rﬁfl [P 1.7 kg/L -
ey wep | PFE o IRCETCCRLERR T T BIOCHLOR 1

IF=s2 el -

T
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£226 & PG

2 FP]
H b 1/yr
~ T AR 5T 0.693 [T [35 + SAPIo S ] - 13
5 Yy y R - B > B S P PR - [
R
. DU 25%:0.07 E 1.20 F ! = O 0.05 2] 0.9 &
KIS S rarifo I - .
gﬁjﬁ WA g 5= ot 018 5133 57 J ok 0.12 5 2.6 55
ifj7- : BIOCHLOR 15~ S5 vEe(f -
| T S
[ g% 1 A1 REEE B JEIC’J‘FJ%’;\“?J“’E!'(%?I I'} BIOCHLOR *] trial-and-error
2V [ B R W T AR RS -
@T;%ﬁfj’ Y YR Fﬁjm =Y AR ﬁfj’glﬁ@(i/p USEPA
(L) 1998; Howard et al., 1991)
BASEORIR | B SHR R R B P S ]
W R A LT S
ik
E #9743k 0 T Technical Protocol for Evaluating Natural
Attenuation of Chlorinated Solvents in Ground Water™ ; (USEPA
1998) 5 (450 I Hi B 1k o
, i l)ﬁlgﬁﬁﬂ 59 —
e e e R SRl R ) _
WA Ty o )i FHEYF A BFClFE 1 BIOCHLOR FHETD -
£ s '
ffﬁf—’éﬁl i['ffjﬁlf@ﬁgﬁjﬁ PHg44%:0.58 £[] 9.9 = = ECAR0.77 ) 13.9 F
i?ﬁﬂﬁfj B ME1,2-2 OO 021 £]39 = FAR0:0.27 F| 5.8 F
TR HAERIR | ’E%ﬁﬂ‘%‘ﬁm °
T T CIAORE T T Y SRR I B ASY
(VD gy gy | T IOBRTRRR AR [C) B - - TR
FLEi a0 ¥ BIOCHLOR 1T “ifiar * iﬁ,g‘l%gro
et 4y H 1/years _
B e Chloroethane to ethanol 0.37 &~ (20 C)
el TIE EUELNEE] Tl MG .
,[;mf:' [’ﬁﬁJF MEIRET) |31 = jpoesk 5] 11CE 0.058-0.32 571 (10-20C )
%V(Jz/f’i) 1,I,1 = £ 4%k toaceticacid  0.25 £[] 0.41 F !
PP Rl | BT L BRE e g e Bl > SR [OK]
H =
’ ’ TCE/PCE 0.795 DCA/TCA  0.742
1 EIFVEYTRIEY | DCE/TCE  0.737 CA/DCA 0.652
Yield [ VC/DCE 0.645 ETHA/CA  0.465
ETH/VC 0.450
BT | [
U weRl | R
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5= fi BIOCHLOR iz

$.2.2-8 YSYSFEOE

=0 7
I me/L
0.010 # 120 mg/L
20 C
BiE f{JEL@ﬁ@ﬁ@' PCE 150 mg/L 1,LI,1-TCA 4400 mg/L
b YR S TCE 1100 mg/LL  1,1-DCA 5500 mg/L
pllgn cDCE 800 mg/L CA 5710 mg/L

VC 6800 mg/L

LY R 1% ﬁ“‘]’ﬁl Wk B 2] 5(7?%?;
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VLI e ﬁf FIF TR
R I A |
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I T
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o R 4 -0 DA ER -
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THJF' PPN 2.9 | I8 fifi
e ﬁ? Rk 1.6 (kg/L) i i
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#.22-10 G&)
iﬂ%}k £l Blal Alee IR
FITE
il
ENNESZ e BRSBTS
1 (Uyr) Hlp Jﬁ%}ﬁ%ﬁf* 4% 32 & (B
fii | PCE---->TCE %8 @Qzﬁaﬂv% 7 1997) o
[~ TCE---->CDCE . W:gg—\j, ;5%@ s R R
Cis-DCE--->VC 0.7 y_qu%L g A ot EWJ%?F
VC-----> ETH 0.4 “%F'
- ol iR 1085 (ft) 5 SRS 72 USRS
i °Eﬁﬁiﬁﬁ}i: 700 (ft) fﬁﬂ%ﬁ&
’*ﬁﬂ%ﬂﬁﬁﬂﬂ : 33 (yrs) . 11965 gp(gj_ ST
DZE] 1998 =
S ESTEE 56(ft) RS EIGEAERREY
Yiu }%{
PR e me g [veeewpn
4 T - —
o o I8 VETVEL Ffi Area 1 Area 2 Area 3 . = Y U] YR EEAE
R -l RS R
TCE 158 0316 001 >
Cis-DCE 98.5 1.0 0.01
VC 3080 0089  0.009
ETH 0.030 0013  0.003
| FESYYFI(fOpREES: | 20 e0 o0 loss ﬁlﬁ”@ﬁ%ﬁ:‘ 1997 & 7 -
[ | PCE % (mg/L RS B - T TP e )
o mg ) 0.220 0.0165 0.0243 0.019 # I: K I
gr TCE EH, (mg/L) 348 0776 1200 0536
#¢ | Cis-DCE (mg/L) s N> i
VC (mg/L) ' 0.150 '
ETH (mg/L)
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IBIOCHLOR Natural Attenuation Decision Support System Cape Canaveral |Data Input Instructions:
Varsion 2.2 Fire Training Area 118 1. Enter value directly... or
Excel 2000 Run Marne Ao 2 Calculate by filling in gray
TYFE OF CHLORINATED SOLWENT. Ethenes ® 5. GENERAL g 002 cells. Press Enter, then ¢ |
Ethanes Simulation Time” 33 |0 ;_ L — (To restore formulas, hit "Restore Formulas” buttan §
1. ADVECTION g MWodeled Area Width™ TO0 |(f) @ Wariable® Data used directly in model.
Seepage Velocihy™ Vs 17 [ftiyr) Wodeled Area Length® 1085 |ift) | Testif
or 1 Zone 1 Length® 1085 |(ft) Biotransformation Natura\.Attenuatlon ‘
Hydraulic Conductivity K 18E-02 |(cmisec) Zone 2 Length® 0 ZoneZ= is Occuring SEEEng Prataes!
Hydraulic Gradisnt i 00012 () L-Zone 1
Effective Porosity n 02 | 6. SOURCE DATA TYPE: Continuous , Vertical Plane Source: Determine Source Vel
i.l DISI:'ERSION cac Source Options Spatially-Varying Location and Input Solvent Concentrations
pha x A0 (1t Hpha I
[Alpha y) f (Alpha X 01 |6 Solrce Thickness in Sat. Zone™ [ 56 | (ft)
{Alpha z) / (Alpha x)* 1E-99 () ¥ Y2 Y3
3. ADSORPTION g widthe (fy | 105 | 175 | 298 |
Retardation Factor® R s
or Conc. {mg/L)* C1 C2 C3 [1An
Soil Bulk Density, rho 16 | (kal) PCE 056 0.070 | 0.001 |0
FractionOrganicCarbon, foc | 1.8E-3 -1 TCE 158 0316 (00100 Wiew of Flume Looking Down
Partition Coefficient Koc = DCE 985 1.000 [ 0.01010
FCE 426 | (Likg) 713 - Y 308 0.039 | 0.008|0 Observed Centerline Conc. at Monitaring Wells
TCE 130 | (Lfka) 287 ) ETH 0.03 0.013] 0.003(0
DCE 125 | (Lika) 280 )
VC a0 | (Lkag) 143 ) 7. FIELD DATA FOR COMPARISON
ETH 302 | (Likg) 5935 | |0 PCE Conc. (ma/L) 056
Common R (used in model)* = ~ 287 © TCE Conc. {mg/L) 1538 22 | .7 | 024 | 019
4. BIOTRANSFORMATION -1st Order Decay Coefficient”  |DCE Conc. {mglL) 935 | 348 | 776 | 12 | 556
Zonel — | o () half-life {yrs) ield WC Conc. ({mail) 31 1308 | 797 | 252 |5024
FCE TCE 2000 | € 0.79 {ETH Conc. {magiL) 00 | 183 07 |15
TCE DCE 1000 | € 0.74 ‘Distance from Source (ft) 0 SE0 | GBS0 | 930 | 1085
DCE Wiz 0700 | € 0.64 ‘Date Data Collected 1993
VC ETH 0400 | € 045 ‘8. CHOOSE TYPE OF OUTPUT TO SEE:
Zone2 — | A [ 1hyr) half-life (yrs) Restore
PCE — TCE nom | € H A I Help ‘ Formulas || RESET ‘
TCE DCE nooo | € HELP | =" RUN CENTERLINE RUN ARRAY
OCE VC oo | < SEEOUTPUT‘ Paste Unprotect ‘
e ETH ooon | € Example Sheet

Qﬁl 2.2-2 BIOCHLOR Tﬁ;“%@?ﬁﬁiﬁ“ = # 1 (Cape Canaveral ZJ.?';E[[’E?B)
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE

|0 Degradation, Total

Ethenes

= CE Prediction

=T CE Prediction

= CE Prediction

m—/C Prediction

FPCE Field Data
TCE Field Data
DCE Field Data
YC Field Data

ETH Field Data

To Individual
Compounds

1000.000
100000 7.0005.5034.000  651.0069.5868.0076.50085.000
=
=]
E 10000
s
= 1.000
© 0 ——FETH Prediction
et
5 0.100
Q +
S
o 0010 .
0001 T - T T T T ‘
] 200 400 500 800 1000 1200
u
Distance From Source (ft)
u
B R
Log {—» Linear
Time: To Input
|| 33 Years ||

ﬁ%ﬂl 2.2-3 BIOCHLOR 8 7 fE g B pl 1o e ﬁ&ﬁ%‘{f@l (Cape Canaveral 4 HiEL1Y)
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PRSI AT I (R R 2

DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0
Distance from Source (ft)
TCE 0 109 217 326 434 543 651 760 868 977 1085
No Degradation| 15800 14 641 12.572 11.067 9.965 9.103 5373 7.690 5981 5.180 5.294
Biotransformation| 15 3000 5.674 2770 1.144 0483 0.208 0030 0.040 0018 0.008 0.003
Monitoring Well Locations (ft)
0 560 650 930 1085
Field Data from Site| 15.800 0.220 0.017 0.024 0.019
m—\0 Degradation/Production m— Saguential 1st Order Decay Field Data from Site
100.000
— See PCE
= 10.000
g’ ' See TCE
= 1000
o See DCE
©
= 0.100
£ ]
5 See VC
o 0.010
3 _seeEm |
See ETH
O o001 : : ; : :
0 200 400 500 800 1000
Distance From Source (ft.)
Time:
33.0 Years
Prepare Animation " | npretee: Return to To All To Array
|Log <— Linear I Sheet Input
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Start Here —»

Show
! Biotransformation

PCE
TCE
DCE

VC
ETH

Show No
Degradation

Plume Mass (Order-of-Magnitude Accuracy)

:Displayed Compound

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME )
Transverse )
Distance (ft) Distance from Source (ft) o
' 0 109 217 326 434 543 651 760 868 977 1085 O
280) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
140] 0.010 0.020 0.071 0.075 0.055 0.034 0.019 0.010 0.005 0.003 0.001
0] 15.800 6.874 2.770 1.144 0483 0.208 0.090 0.040 0.018 0.008 0.003
-140] 0.010 0.020 0.071 0.075 0.055 0.034 0.019 0.010 0.005 0.003 0.001
-280] 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MASS | 21E+5 | 94E+4 | 40E+4 1.8E+4 | B.1E+3 | 3.7E+3 | 1.7E+3  8.1E+2 | 3.8E+2  1.8E+2  8.3E+1
RATE
{mgiday) Time:| 33 yr Target Level: | 0.005 |mg/L Displayed Model: [Biotransformation

|| TCE |

See
Gallons Plume Mass If No Degradation| 17555 |(Kg)
16.00
= 1400 - Plume Mass If Biotransformation/Production 2784 Kg)
D 12m
£
= (@ Mass Removed 14771 |{Kg)
=] i I i
= 2.00 It "Can't Calc.",
s G0 make model % Biotransformed =| +84.1%
et i
s area longer % Change in Mass Rate = 100.0 % [(sourceto edue)
§ 4.00 .. 80 2
S 200 -140 Current Yolume of Ground Water in Plume|  35.63  |MGal
0.00 ft Flow Rate of \Water Through Source Area|  0.008  |MGD
& oo ’
¥ 3 B § § s e Compare to Pump and Treat Pumping Rate )
. - # Pore Volumes Removed Per Yr. 0.00
Distance from Source (ft.) # Pore Volumes to Clean-Up
Clean-Up Time fvr)
Mass HELP ‘ To Centerline ‘ Return to Input ‘
Plot All Data ‘ Plot Data = Target
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5= ﬁ’[ BIOLPUMEITT f5=¢

By = ﬁ’[ BIOPLUME |11 1=

3.1 BIOPLUME Il =% iy /v

BIOPLUME III fi=¢ kL 1997 = ]*%KF'J* % BIOPLUME II ( Rifai,
1988) esAN > = BRI 0~ [ s~ BER] > Y Monod i 0 e
Il [Eﬁ‘fjﬁ’?f’rﬁ%fﬁ = (U.S. Geologic Survey, USGS) Fr3i Fﬁl;[/'#j By
* (Method of Characteristics, MOC ) 5= £ FL#Ee AL jh > pl— [ =

EPRLE ST ALY o RS N o Vg ﬁﬁ?bi?mﬁﬂfiltn
ip’?ifﬂ/ B TS BEPI Py FIRFL & o B[ P B SR BRAR [ERE il
FURLBET) B 1S Y P O SR B O K R SRR )

PLER > = FI8EE ~ PR 2 & [0S

@?%W*ﬁ@ﬁﬂﬁﬁwmaﬁgfﬁ%m@mw@ﬁ?%4
(PP ek Pr) - =R T s 0 R F O R

Pt PR RS E - 2 R JL[ﬂF{ V- RO S Ts  BERT R R Monod
f‘F 'FLZE (Principle of Superposition) H |47 5 F[E’—' g (™ FI?J
R AT =l Ve S

BIOPLUME III ﬂﬁ FYHELAE N ST IR e Ejﬁﬁ :

—

Lo T S I YR S R O
2 VB PR PR [E5] 5 3 5 S A € R 1

3. I LT AR IR IR R SR R
) T SRR A R % %
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F RIS st

3.

el

2 BIOPLUME%L‘CIEIF' fplfn\F,
\ﬁi?l}ﬁﬁ*?%l—k il

BIOPLUME ITT AL i 1) o % o S0 2B (S Al =7 o 107
AFIEEL © T http://www.epa.gov/ada/csmos/models/bioplume3.html |
filﬁ{.[[ﬁ{ﬁrﬁ FILFlCR* )™ & BIOPLUME III 9 = A =% ( bioplume3.exe ) ¥
BIOPLUME III {9 {fi ®] B = ] (bpiiiman.pdf) =

e TR

NEVD AV bioplume3.exe R kL {1 E AR RS AV SR 0 [
PIH R IR F e & £ BIOPLUME TIT = A
S SRR (INSTALL.EXE) « fffi ] ¥ [t # Bi#® INSTALL.EXE
g A1 F",i%?? BIOPLUME I i fig i 4 S 7 - o i 7] 'iF A
LR B T (AR HL © CABIOPLUMEN) IV i > % 4ER = X
FLE S 2 7 [

L R [

o) (0 RS N M,ﬁﬁﬁﬂWWH%&iﬁFp@%@
COMR 3.3-1-A) o fff & ' i 4 B2 20 1) Y BIOPLUME 11 8%
e AR Vs AE T BT R B T COYE 3.3-1-B) -
PIHE TOK gl i AINE T BRI e T g T Y R ]
I CR Pl BT S) pAHCE 10 {2 ol pdg 4y o T I 4 S
f =% [ 8 g F) iR (File) ~ #%(8 ( Domain) ~ 3 * (Loading) ~
A (Edit) - #ffhg (Grid) - B/7 % (F (Initial Conditions) -~ fiL
#8 (Simulator) -~ F#H N (Results) ~ F Erid 3 (View) ¥ i i
( Annotation) = o ;7 [ Eﬁéf/[[f
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By = ﬁ’[ BIOLPUMEITI

==

T
W Hindows Cabliog
W Windows Uydute
@ ETUSTEEAEE B e ¥
) Fametus Connesl
B e

T Wi Otfiee T
B FochWeuks 7006

& Docummeabbon .
) DVD-RAM B
) Tl PROZst Wizeleas »
| B0 lakVadeo Waal VD .
LT R Rl
adagy v ) TmerVideo WinDVD Cromtoc 2
@w '
F RS
Trkernet Exploner & Sou: 3
TCEHIDA
Loex a :
Lobus Notes ) IR *
|| & mah .
E Mol Cffce Wed | 2y gl ¥
Iﬂ vherozoft Cffce pon| G Adobe Resder 0
4] 2003 B o) Explore
ig Hiresolt Cllcs Exe| 80 9ok Exgues
) ReadMeFine
(l ok roader 7.0 || © o
: B Windows Meswngee
lg THE B Wundows Movie Makes
@\ o atan
Arciew GG 2.2 : . .
@ Y 2 Ronsime Enwimoment  »
2 Lote MEREE .
) Exasciow »
pect| ) Symanie Clieat Socurity  »

A. BIOPLUME 11l {7 ges &

| e i [narikitlee ) M s e

To e o 00 G R e oo e W Py

0 = =] = = i = T af o =2 [
BE g
3 T
20 (’ i | .E
: 2 ~
L 3 B
= BIOPLUME Il (=
é Yorslon 1.1 m“l
400
P S Devalaped for AFCEE
E AIr Forcs Castar fo1 Environmantsl Excallancs
= Brooks Al Forcs Basa, San Sntonia, Texas
a3
IILI.ILIlE
| EF[ T

B. BIOPLUME I1I ﬁii"?fﬁﬁ%{fl

J—

ﬁ%ﬂl 3.3-1 BIOPLUME IlII TE’&“’?%‘E*J%}E
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FURFRE

L% (File)

T l’[ﬁ”ﬁ?“‘pfjié THE > HOW 5 E PR AR (New) &7
TUFHR A > = RISl g~ e 70 E’”E‘F‘F%v?'fri o P
— R B ?E'Z“EJ LS R PR SR AR T
VR AR O B TERURL A e S

2.7 @ (Domain)

T‘iiﬁ‘ ol ™ B P H qj}ff [E;IF%JL ( Surface
Domain) ¥ 6 fiff 4] » = BRI lﬁlHlF;f flaf ™ 4 U E HIEJFI,F[
oo AE T Py R AT EIEE ﬁ,ﬁ}%’ﬁﬂﬁﬂ ( Elevation Domain) =73% f % [F
Eml%i{:' P Y RLTE [ #E * (Loading Domain) v i1 ﬁfﬁ ﬁlég

vErEE - WEERE (Time) - 4= (Pumping Rates) - ﬂ%
7% ( Concentration) ~ * %3 (Infiltration ) » 7~ ( Hydraulic Head )

I‘U L«T’

@t " Chemical Species [V Fifll » [ 1) iy * y% e il
%5’?§§ﬁ'%ﬁ'lfi€}’ﬂ€[ ° M l%%ﬁ?%il“@*ﬂ/ PRI [T EHF[ SRORE
R TR [T R R ISR ST [ ) T Define Strata

méjﬁ“'ﬁ L)

3.8¢ * (Loading)

e F[F[I,~E,lip ﬁl}%ﬂ&“ﬁf’r & [@ ( Domain) |

EEUE SR g . BRI Py
“IJ?F[ T‘EFI‘ e & | DAIZ[?J:?E!«HQL;E&_J BoEE I o Mg F
i%{f”’?} HUE R 3= 9 95 > [ FJ#% T Background Recharge |

SEETH ﬁ* o
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5T ﬁ'{ BIOLPUMEITT f5=¢

4.,%?5}&51 ( Edit)
%g;g—@@:u FTJF”'F} e e TR R
S?FEH?} (Grid)

G 2 R R AR A Y R ) A A SR IR
BN 20 B “ﬁ?‘ﬂ‘ﬁ O Y - “Fﬁ?ﬁiﬂ?:[ A At TJ—%E‘( e F[J
P I SR

6.1‘?J7§1F'} %€ % ( Initial Conditions)
i E 2 gli%iﬁ%uﬁmg[ bfeJyFlﬂu S o
7.8 S (Simulator)

T IEDH :g%{;ﬂ; ﬁlr’fjﬂjxg\( /S l[ ﬁ%}’glﬂj L T
TR

8.am N ( Results)

g (RECE N 2 R AR BRI AR N R R L) A
T I ER > A fﬁfﬁﬁ‘ﬁ%ﬁmﬁ%% ’ EIJ?F["J‘EFJ : FJ%«“?’J
PRI T s BTN et s B syl BT TR SRR R A
P 3.3-2 7 ) -

9O.F T F (View)

NG
==

Tt

4\\;{

H = Fylil I ]:Eﬂ%f;i?—“gﬁi:“ pjjg%[‘p E' ; cpypyffv

2 o)
MR R

— _-Euli

z
ke

-—‘(
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FRRRS

# BIOPLUME - HILLATE [Watar Tabla Levels a1 Thna 1 - Layer 1]
M Cortiu Range  [ron Laper Y foecestxn
i E EEE NS R

. P L. (.. [P |

olf | ! \; oZ S B B T e - | |
- NN e s

pff EI‘j\-;IE

\Q"‘-

§ Y

L ,"’"" =
7 V- ol e Do)

|§
&\"‘

4

E
i
i
o N

FE TS

E

T a0, 96D,

A. BIOPLUME 11 < fE#ssh

¥ BIOPLUME - HILLATI [Hydrocarbon Concantrations at Tinw 1 - Layar 1]
M Cortiu Range  [ron Laper Y fecestxn
i E EEE NS R

1880, 770,

B. BIOPLUME |11 {5 34Png i fedssh Bl

4501105
471,716
—— 661,925
4651.435

f——- 4531 55
f—-4621.763
1 4611.873
4601982
——-4592.091

q%‘ﬂ 3.3-2 BIOPLUME I fE =S5
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5T ﬁ’[ BIOLPUMEITT f5=¢

3.3 BIOPLUME 11 f8.=% 5 (=i #H

BIOPLUME ## =t & 3.2 éﬁﬂ’j’ o =t ﬁff(?%‘,, NEV R AR T

BIOPLUME I & I & A R0 2 FH Pl i ' 2 RITI RS &0 45 4
( File) -~ ﬂflfﬂa ( Domain) - ﬁﬁj“ ( Loading ) -~ ZTFFT}EE{ ( Edit) - ?fﬁﬁ‘[
( Grid) -~ 1’?J7§!F", %+ ( Initial Condition) -~ 523 ( Simulator) ~ 5 N
(Results )~ & 71 |4 FH( View )b #2( Annotation )Z7> % @ﬁ[’j‘* BOIPLUME
IH@?%@%?’Wﬁﬁ%[mfﬁim’E%ﬁ%ﬁﬁWﬁﬁﬁﬂ
- B LSRR BRI A R B

I # it g (Basic Model Development )

2. Pyh i fEL =Y ((Basic Flow model)

3. EFI RS & F’“\,fV’J ﬁlﬁfﬁ ( Non-Attenuated Hydrocarbon Mass

Transport )
4. MRS PR (Simulated Microbial Attenuation)
5. ’Fﬁ H[J’Fﬁ Cat 1“\?, ( Special Features)

6. E{*JEH K il 2 (Video Animation )
IJ_'\ I?F« '—“_f —1\ F\—fErl = ]E":/I%[IEI -y & |:[ F T‘J‘,H"—WF[FJ l:l o
- A=V @+ (Basic Model Development)

B TR R B R - TP x %y 10 0-2000 e PR R
FIJ@: o JH - W20 x 20 “[ﬁﬁ‘ ’ waﬁﬂ‘*‘* [ EL 100 x 100 2 P J
CENE R TR

1. #F % (File) » & &8 ( Aave As) £ TestOl1 o

2. ¥hiF1 TF'J@" ( Domain) » 2 8 & o J@fr%i ( Surface Domain) -

3-7



FIRGLREE it

?%‘éi%w (Left) 0~ 713 [ (Right) 2000~ =3¢ (Top)
0 &P (Bottom) 2000 ; “< = Y|4 ( Horizontal Major)

100 ~ %% ( Horizontal Minor) 10 ~ = ﬁl = JI " ( Vertical

major) 100 ~ "% J|#& ( Vertical Minor) 10

BT A A (Grid) o YA AR (Generate Grid) - &E x
fige o] fifi (Left) 0~ x fififs  fifi (Right ) 2000y it - ffi ( Top)
0~y fifift % ffi (Bottom) 2000 : s~ | (Grid Size) f[1.V
8 & By &l ( Number of Columns) 20 - %[ & HyEl ( Number of

Rows ) 20 -

el (Save) o =UhRS — (R A AL GAS O S DR 3.3-3 -

! EEICIPLT_TI-.-IE - TERTOL [Main Menn]
Fil: Domain Loading Edit Grd  Indisl Conditons Stovlaor  Besvlts ¥iew  Amnotation

e EE R R
0l

fa? [EfEEEE
20&5 4D] JD] BDj ?D] Sﬂﬂ SDH Dﬂﬂm‘lmﬂwﬂﬂml‘lﬁﬂﬂm ]1?0 118019!_,]00

200 ~
N @I
400

d 7|
500 a Iz @I
(00 ﬁ i;
700 W E
00 Ef. E]ﬁ :\)
00 &3 s
wana B E@,

= = =
FN (75
o |2
[ R [ ]

1860., 0.
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5= ﬁ’[ BIOLPUMEITT f5=¢

= o~ Py ALY (basic flow model)

A.Ehiﬁﬁuﬁfﬁ'ﬂ}{kﬁd?%—_' (domain and boundary conditions)

EHARLY P A ARG (Steady State) o fELFE Vgl e gl
* AR

1. Fﬁj’??gﬁ?i Test01 o

2. ¥#hoF ﬁfl i ( Domain ) - = #& FA[ s et E'IJ A I%* . ( Elevation
Domain ) F @iﬁﬁ (i ( Elevation Maximum) 10 - ﬁﬁfé
(%@ ( Elevation Minimum ) -10 ~ = %% ( Ruler major) 10 -
Y% (Ruler minor) 1 ~ A& #2774 ( Cursor resolution) 1 -

|

3. TS B B (Log Points) o gplERAls gk A1y
Hm Gk %'EH'J‘T#F’ [iqﬁjmh%iﬁgﬁlrép WA ] 3 S =
o AL A e S Y @y A SR > 7 BIOPLUME I

P = ’J/E/llq%j - R R

4. ¥ TS (Domain) o et ffiid (Loading Domain) - F|
E R (Time) F E g N[ A (Maximum Time) 10 ~ =
J % ( Ruler Major) 10 ~ “* %% ( Ruler minor) 1 -

5. ¥R {’?ﬁﬁiﬁ ( Domain) ° féﬁ%ﬁﬁﬁj ﬁﬁfﬁﬁ ( Loading Domain) - F|
= E s (Pumping Rates ) EEF%?EEJ °

6. HhiT7T ]EIJ@? ( Domain) - ¥ ﬁ? AEJFE& ( Loading Domain) - F|
2 E A (Concentration) TEJI%IZE[ o

7. #T S (Domain) - E e ¢ {4 (Loading Domain) - |
2 B E S (Infiltration ) 5??[@ °

8. #h {’?ﬁﬁiﬁ ( Domain) ° féﬁ%ﬁﬁﬁj ﬁﬁfﬁﬁ ( Loading Domain) - F|

3-9



FIRGLREE it

10.

11.

2 & <Pf ( Hydraulic Heads) - F%{L_’J— “~pfi ( Upper Head ) 10 >

= %% (Ruler Major) 10 ~ % J|"% ( Ruler Minor) 1 ~ & i

#r ( Cursor Resolution) 1 °

¥ f’rfﬂf_li,ﬁﬁ (Domain) - ZEH LA (Define strata) F%dt

s oy EvaE (R B (Horiz. Hydraulic Conductivity ) 3 e-4 »
[F[j % (Anisotropy ) 1~ [F7< {(7 8¢ ( Storage Coefficient) 0.20 ~
3% (Effective Porosity ) 0.20 ~ {& ﬁﬁ?ﬁﬂj 1% ( Transport

Properties ) 51@?[’@ °
Al (Save) o RS ALY E#}{J‘#H °

HHh Ffﬁ”:[ﬁff% (Grid) > 1_T“”,§ﬂéfﬁiaﬁfff< ( Edit Grid) - JJ A<k
F Y I 3,34 -

E:IIZIZIPL-UI-.{E - TESTO1 [Edit Grid - Layer 1] o =] 3]
Main® Edit Laver View Annotation

Ty =)t
i 2ﬂ Sﬂ ufu?.ﬂ =0 suﬂ Dﬂ snﬂ anﬂmnﬂ1203130[1‘:1331Juﬂ1soﬂ1?nﬂ1aoﬂ1snﬂzooﬂ
]
F_A A
s
2 )
+ | ¥
N
%}
[ 2000., -2.88e-14
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5= ﬁ'{ BIOLPUMEITT f5=¢

B.’I‘EEF%"“%—; ( hydraulic head condition)

o o0 =0 P > 08 0 IR FEFIFJ%?@*F@E b

(Head Cell) » I'JF & By A g =0 o

1. F'ﬁ?ﬁrgﬁ?iﬂ( Test01 -

2. #h Ffﬁﬁi“ ( Loading) > ZEH®IH - (Observed Heads) - [l

H

TSNP E A P 3L (Head Line) o i/[l, ﬁ?@?‘i%?[ﬂl
A A T

3. (R G VAEEN 7i£’>fﬁ’fﬁfl‘§*§%i%ﬁffil G = R & A
Ve S Yl A U S Y R ) (Head) -
SRl = A - R S A= Fﬁ 7 "i"?ﬁ'sfllﬁﬁa? 2= Rk
I’@ ) Z/I:IIFM 3.3-5 o

4. EEZ FH (Main) o [HHE 2 FPre

5. #h [’?ﬁeﬁf}ﬁ‘[ (Grid) - ZHE P F]EF (Select Kringing) - &~
?[fﬁfﬁf‘ LN R R AT - 1= A

6. ¥ fifi (Save) - FAY AL "FEE?{

C.& e B % & (Aquifer Thickness)

[ ¥

PR B PO s Bl A @l adi 0 A A e e
IR A

1. F'ﬂ’?ﬁrgﬁi’iﬁ Test01 o

2. T ST EE A %W(Log Points ) Zl[l’ WEfer 7 & f&'[Hl
ElIRE N ZRANSE/ AN Rk iy Oy T K| %fp'ﬁ‘:%' E&QﬁF‘HI
A T B R T T B R T EE
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FURFRE

( Cross Section) > F%{L_Fﬁ 7 FE#J—?“[B?} 7 PR, Sﬁfﬁi 3R
Alg = B10 Jopepy Fi e

3. #h ﬁnfﬁfrﬁ (Grid) > ZH JFI &% (Select Kringing) - F|#
# ﬁﬂ [ [# B¢ ( Cross-Sectional Parameters ) F% &y A

( Elevation) Ehju FlJ & 3 V= I ({8 -

40 Tl (Save) o R H AR B R TL

EIIIZIZIPLT_TI-{E - TERTO1 [Obsreed Heads at Time O]

Man® Edit Time ¥iew Annotation
100 200 300 400 5000 600 7O 2000 3000 00001007 2000 2007 4000 500716001 7007 2000 002000

/‘ f .

100
200
300
400

|

A A,

& A ™~

500
500
700
500
300
1000
1100

[

1200
1200

1400
1500

1600
&

1700 A7 \

1R6G 3 e =

1900 T T B
2DDD=§I A Fy \ F Y
| 1340., 1770.

>
L

335 v
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i BIOLPUMEIIT 5=

J—

ﬂjf
|
—fmy,

D. A& L f8L$2- ( Steady-State Simulation)

FUR =15k 55 KU UL g b o o T AR R N R PR
e
Lo BT EER Test0l -
2. ¥ TR IR (Initial Condition) - 52 & LI ] ( Simulation
Period) 10 -

3. Tk i[F"[ &% (Initial Condition) - f{%@ﬁp P ( Starting
Heads) - ZHWEI %[l (Observed Values) -

4. ¥hi= ?J;‘[F"[ % % ( Initial Condition) - f{%@ﬁp B ( Starting

Concentrations ) - Z H# % fli ( Observed Values) -

5. oo LRy (Simulator) o ZE & BOIPLUME III - 7+ ?¥7{E[?‘~<EE
( Data Set Heading) ﬁ * [ static piezometric surface] - 3
& E%lj: ik F%i‘: ( Runtime Option ) - F| & & Eﬁ il 7 B¢ ( Time
Parameters ) ° I%%gﬁ J\E"Lﬁaﬁf fiil ( Maximum No. of Time Step )
10 ~ 1’?J7§1F", Eﬁ fif] (initial Time Step in seconds ) 0~ F| & H AR E A
W ( Steady State Run ) : F| & & ¥ = [ §¢ ( Execution
Parameters ) ° l%ﬂ@_fﬁfl 7 (7 B ( No. of Iteration Parameters ) 7 »
I & f& ¥ ( Convergence Criteria ) 0.001 ~ & * E1 it % 8
( Maximum No. of Iteration) 100 ~ H [y ZFi f! ’ﬁ ?.T’ﬁ‘ﬁr%['@ o fo
s 2 B BT $ho AL ER ((Save Data and Run Simulation ) o

6. #iwakfN (Results) > ZE <P (Hydraulic Heads) » F|:Z#
2-D A= 58 (2-D Contours) = JJHZRASLEESS I I H 3.3-6 -

7. EHE (Save) o K FMMATL -

= EFIT RS [ A,?U[EEE?J ( non-attenuated Hydrocarbon mass
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transport)

A B Fe E#’“Fj" ( observed contaminant plume addition)
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E[' F‘Lj"u'ﬁ_f /oL ﬁ‘f = (™ quffaj%i;\uq\«y@%;g;ﬁ“, .

FITFEH R TestOl % b3 B 1 Test02 -

v fl’@”a (Domain) - & L4 jY (4 (Base Image) - F|:E#
Test02.bmp - S BP9 55 T ik B (3 Q%ﬁ' g Q%ﬂ 3.3-7 ArA. o

H.7 {5 (Domain) - # ¥ * 4% (Loading Domain) -
FIE# % (Concentration) » < F/HI% ¢ (Default)
0~ & ¥ (Minimum) 0~ &~ 2% ( Maximum) 100 « =
0% ( ruler major )10~ % %% ( ruler minor )2~ A2 17 11 ( cursor

increment ) 2 o

o ﬂfli@‘d (Domain) - ZEE (*27E % ( Chemical Species) >
FIEE SR (contaminant) » F] & H ~ & (Reaction) F%
EAELE R 5 (linear sorption ) .V & [ [y ( sorption parameter )
L5337 8 Cdistribution coefficient )0.093; # % (bulk density)
2.14 -

o qpiis (Domain) - EEERME (d
& [ ﬁj 1% (transport properties ) ° F%{L_ ﬁrlﬂf ( dispersivity )
10 ~ 4= ﬁFF“ ( dispersivity ratio) 0.1 ~ = ﬁl f]fﬁrf“ ( vertical

efine strata) - F|:&

dispersivity ratio) 1~ Jj 9'%%@( ( molecular diffusion) 0~ %
# % (bulk density) 2.14 -

#o o @t ( Loading ) - 3 # ® ] i & ( Observed
Concentrations ) » F| & & W& & ([~ (i #1 (Hydrocarbon) » fl17
SUHI P B W L % T 5! Concentration Area Tool ) »



5= ﬁ'{ BIOLPUMEITT f5=¢

m

» T2 AP 0.1 WL TG R S R PR
AL L 05 PN SIS w@ﬂ
T OO 0L 1R 10 VR (O T A SR
Al LR TN ) I EIR A B 0.1 1 105 10 R
B RS o - R EE 1S 7 e N R A
i 3.3-8 A

7.1

7. BT (Grid) o RIS ¥ (Select Kringing) » F]32
& W ¥ % ( Observed Concentrations ) V W& & = 5

'_v—r

( Hydrocarbon) - 3 IVHU@ Fu #J & 3% (Quick Kringing ) -
8. Tt (Save) - %’59?3%{“@?“??& > IR S AR PR 3.3-9

B o

B.@ﬁ%ﬁ = k5 B (transport execution and results)

VRS = 1 o3 00 45 oM S 7 e g

Lo BIFTEAER Test02 -

2. T?JYQF"[ % % (Initial Condition) » = f“'ﬁl%éﬁjﬁ i ( Simulation
Period) 10 -

3. #How TH?;[F[ €% (Initial Condition) - ZEE & YQF “f<pH ( Starting
Heads) - ZEH#I% [l ( Observed Values) -

4. Fhi TH?;[F[ €% (Initial Condition) - ZEE & ﬁflié‘iﬁﬁ ( Starting
Concentrations ) - &% i ( Observed Values) -

5. #oSELEEE (Simulator) - 3 BOIPLUME III - 7 £¥R] % i
( Data Set Heading) ﬁh? * [ static piezometric surface] - T+ =

& E?Jf Féﬂ Z & (Runtime Option) FF|:# Eﬁ ] % B ( Time
Parameters) F%Jufﬁ *ﬁlj&k{aﬁf | ( Maximum No. of Time Step )
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10 ~ T'?J@F", E\ﬂj fti] (initial Time Step in seconds) 0~ F| & #H AT
W ( Steady State Run ) : F| Z # ¥~ {7 8¢ ( Execution
Parameters ) I & EE B (No. of Tteration Parameters ) 7
I# @ # ¥ ( Convergence Criteria ) 0.001 ~ {8 ~ Ei W % B
( Maximum No. of Iteration) 100 ~ & I'“JTEIE[%T ﬂﬁﬁ%[ﬁl o 15t
e 2 R T Bl $ho AL ER ((Save Data and Run Simulation) -

#oF sk (Results) > Z & EE (Concentrations ) - F|Z &
2-D & (™ ﬁ?ﬂ( 2-D Contours ) o ] &1 2 AL 5 [ﬁ[ 3.3-10-

G (Save) o R kst L -

C.E-1f il Y5 ¥¥F ( Constant Source Addition)
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[V = S S e L BT LS Y

1.

R Test02 2 by Bttt Test03 -
#Ho= ﬁE?J % ( Loading ) - ¥ & # | & % ( Observed

Concentration) > F|:Z E W & [~ ,%”J ( Hydrocarbon ) - ¥ TV H|
AT IO TR O 16 3 “'JFJW% DE T EIVEAE 0.1 1.0
10 & 15 VA sl ~o TR - [pl &)= e

E“*“TMMEWrywﬁﬂt'ummw>’vpﬁ”’wﬁﬁgaﬁw
HEIRIEIR I SO GEL 10 U T g Ly B
Vo P D Y rii“ﬂ%’.*wfjvwﬁ?w (LS SR

( Hydrocarbon) - y53“jE ™ ( Set Value) b 10

El?ﬁﬁbf—?_l—:, ﬁ?j I RFEN R =6 L E
fi AL FE A i/[lqaﬂ 3.3-11 §7. o
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FIARGEHSTE it

Yo~ MRS PRI (Simulated Microbial Attenuation)

PR =0 o B0 0 ZRET SRR R e s [ 10T B A
B WA S P PRI [ A TR S R T R e A
YEE R BRI

1. gﬂ?$§§$mfi’IeStoz’ T ph i BT EL Test04 e

2. #h Sﬁﬁiﬁﬁ ( Domain) - ZEH ("2 7% (Chemical Species) > F|
g%%% # ¥ (Electron Acceptors) > F%”J\L_é?n ( Oxygen) I~

& (Reaction) ELZEIR A K% (No Sorption Isotherm) -~ ZEH

b

¥ ( No Decay ) BE’EFZE‘T‘—J % 1 ( No Exchange) ; %
( Interaction ) b # & (™ F' P 2 B A A A = o B

( Stoichiometric Ratio of Electron Acceptor to Hydrocarbon )

)

3.1~ ’;:T‘;J}% o ¥ AH% ( Electron Acceptor Threshold) 0.5~ — [
@ (First Order Decay Rate) 0 ~ X [*'ﬁ? B |T§I o

3. B R 2o %i’ﬁl Y1 (Sulfate) [V ® e ( Reaction) EyZEZ
L% & % (No Sorption Isotherm) -~ ZEFi{i ( No Decay) bJ[E"F:ET*
<" % $1 (No Exchange) ; % = [B"] (Interaction) EjHE & F[fPJ
’F':q‘:f Bo BV (-5 B (Stoichiometric Ratio of Electron
Acceptor to Hydrocarbon ) 3.82 -~ ”FILT*Q' B < H A% ( Electron
Acceptor Threshold) 0~ — [ F V@& ( First Order Decay Rate)
0.001 ~ H [*'ﬁ’%“ tr,: |Téj o

4. Fhe ﬁET * (Loading ) » ¥ & ¥ % ( Observed Concentrations ) >
FIZEEH 5 (Oxygen ) fhi 7 ST HEE B ISE S 7 5! Concentration

<
Area Tool) > f/[l =y E‘IHIEI?}F@‘TF‘,J/ EL"JTSHL:“‘?FEI?%\ﬁB%ﬁi‘TF‘[

’F—‘,E}r%?} R gy T I&F%E?%@ ( Concentration) £% 8.0 o
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10.

11.

12.

13.

5= ﬁ’[ BIOLPUMEITT f5=¢

B4 ERPLER (Sulfate) o P S!F) 1 R G R Y
c

7 2! Concentration Area Tool) > Z/[l > T & p IEH;FEM& b E

fé‘r#@W%?ﬁf‘HﬁTﬁﬁiv%&H NI (I 1 = xlj FEREA

( Concentration ) k% 80 » [pl = F 1 »

TSI HE VRS (Recharge) o i/[[ o WEAR T F AL
B A R AR - I
W &F% T & (Oxygen) VA (Concentration) £ 8.0 ;
fﬁﬁf £ ES (Sulfate) IV JE# ( Concentration ) £y 80 o [~ 3t ) 3k &
et N TR pﬁﬁﬁﬂﬁ%iinbf’r&ﬁ;@a% £ 8.0 % 80 -
IrfE 3.3-12 ¢

#h f’?nﬁ[ﬁfrﬁ (Grid) - ZH G F|& ¥ (Select Kringing) - F|# &
HIFIEL A ( Observed Concentrations) 7 % ( Oxygen) » Z VR
W A2 ¥ (Quick Kringing) e

[ﬂjﬁ‘ﬁi 70 EE P FAIEE (Select Kringing) - F|E & #F1E L
( Observed Concentrations ) ;'/’F‘TET&EE? ( Sulfate) - 3 IV EHH
] &3 (Quick Kringing ) -

B (Save) o FURORLS L

o TéJiIF[ i€ % (Initial Condition) - E%ﬁiﬁ—ﬁf ff] ( Simulation
Period) U’EJF@JI"E o

o T’cJYQ’, % % ( Initial Condition )» ¥ }E“EIZ{ < pEi( Starting Heads)
aigﬁ%@ .

v ?JYQ’[ i€ F ( Initial Condition ) - ¥ & & ZIF, B ( Starting

Concentrations ) » ZE @5 i ( Observed Values) -

o7 BLEEES ( Simulator ) v 3 8 BOIPLUME IIT- 1 e¥ R # J ( Data
Set Heading) B’E?J * [ Attenuated Hydrocarbon Model]) - 7 3# EJJ‘
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PR [

14.

15.

'E?JF%{L_’( Runtime Option) FF| & # Eﬁ fiil 7 g¢( Time Parameters ) »
r%“%_ﬁ 4\@%‘?—53]: fi] ( Maximum No. of Time Step) 10 ~ i~ E\JJ‘ ]
( Pumping Period in Years) 0~ & [ Zfi E”FT E’ﬁﬁ?[@ o # T T HE
( Execution Parameters) F%%_EI W 7BV B (No. of Iteration
Parameters) 7 ~ ¥ @15 %% ( Convergence Criteria) 0.001 ~ & "~ E
fid Vg ( Maximum No. of Iteration) 200 ~ £ f3Zfi [ ’F“, b E:EF%@ °
4 Pue 2 ( Biodegradation ) F% & ( Oxygen ) By 1 J] &~ &
(Instantaneous Reaction) ~ k[ ( Sulfate) £}~ [ @ ( First
Order Decay) - f& i 32 & & fft & $5 #LE- ( Save Data and Run

Simulation) -

7 5E 0 (Results) > # &% (Concentration) - F|3E & 2-D
WA L (2-D Contours ) o J[f IR AL EERE N 00 q%ﬂ‘ 3.3-13 -

iy fff ( Save) o
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i BIOLPUMEIIT 5=

g
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—fmy,

7 =
.....

o) it fimmeo i

FOO 800 900 10000 1100 1200 13000 1400 1500 160 1?Uﬂ 1800 1300 200
||||||E1||||||||E1|||||||E1|||||||||E1||||||||E1|||||||E1||||||||| il wunlun

[ 2000., 610.

B 3.3-13  FISRFLI 10 & =l U

Tros ’1—*3 [H[J‘-I—\*j it (Special Features)
AL I'[E"F\‘j I+ = %E'I[ﬁ'%j‘ ’F", TR R B
L SN o Wiﬁ’ﬂf' SR BEEE

AdErpgli-l 4 2 7 4 (Adding Well)

1. F ’?ﬁrgﬁﬁi Test02 » ™ L) & Frffi £h Test05 o

2. 74 (Domain) - % ¢ ffiE (Loading Domain) - f]
#4115 (Pumping Rates) » 9 i ( Default) 0 (%
TR RE o TR s A A=A B/l

( Minimum ) 0.1~ & i ( Maximum ) 0.1~ = %[ % 51 ( Major

Ruler) 0.1~ 7% %% 7 9 ( Minor Ruler) 0.02 ~ ##42 1§79 ( cursor
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F RIS st

increments ) 0.02 -

Fi SUSMHEE S A W 20 (Well) DDMI’ E IR A =

I T R A R B

] ]9 B8 ( Time Steps) fl1. 37 1§ [ # R ( Add Timesteps)
5 Cifd 5 F s G e o g )5 FE R R

( Pumping Rates ) jl%%tc 5% ik VA (Rates) 0.02 -

o TUiIH % % ( Initial Condition) » & %L}‘%%_Ef i ( Simulation

Period ) 3@%[’@ o

Fho~ kY i[F"[ &% (Initial Condition) - = & & i[F", <P ( Starting

Heads) ?EF%['ZEI °

$hoi= ¥ i[F"[ i€ iF (Initial Condition) - 3 & & ﬁF’} B4 ( Starting

Concentrations ) g'ﬁr%l'@ °

o A (Simulator) - 3 E BOIPLUME IIT o & Y F] & P

( Data Set Heading ) ﬁﬁ?‘ * [ Pumping Well Test with No

Biodegradation] - 7* E}mﬁff |7t (Runtime Option) FF|&
Eﬂj fif] (77 8f( Time Parameters ) ° F%t—fﬁ —‘\?FEL%EJJ:F ( Maximum

No. of Time Step) 5 ~ 17 #ff] ( Pumping Period) 0 - E 57

E“ﬁ ET’},?EF%@ o it i 3 B R #hoF 8L ( Save Data and Run

Simulation) -

T 5N (Results) 0 # B E % ( Concentrations ) » F| 2
2-D # & [~ 1 #2(2-D Contours ) » At L ASLEERH YT 3.3-14 <

9. % filt (Save) - F Y Hli-fELs “%4—

B.3g i/l #I?I‘Eiﬁﬁ?]fl ( River, Drain, Lakes)
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10.

5= ﬁ'{ BIOLPUMEITT f5=¢

v fl’@”a (Domain) - # & E 4 5§ (Base Image) - | EH
Test04.bmp » J[J 1R[] bjﬁmglﬁy i qgﬂl o

Fi S FIGE BRI 50 (River Tool) 4! > T #
PR ey A 40 o 5 2 3 P F ORI (Creek) & R
JIGSE FORE T N & l%i{gﬁw #3%t (River Bed) fl1 /2y
w7 (Bed Level) 0 CHRif /[VEHFEy 2 ) ~ % (Thickness)
I~ 2o G e (Hydraulic Conduetivity) 0.1 3 & i
( Loading) ﬁ,’ﬁ}‘g‘ (Level) fﬁiﬁgji}% ( Surface Level ) 3 -

L
AN (IE I 1?Fﬁiflq%ﬂ'5~ < £' (Lake Tool) > Z/D’ E3:0al
A g sy o 479 > 3 = & E'IHIYF{% I (Tiny Lake) #
IR e R s s RTINS e (Lake Bed) {1
%Fg?ﬁ,'ﬁﬁ (Bed Level ) 4 ~ 5/ ( Thickness) 10~ » 7= ] {Hagl

/

B ( Hydraulic Conductivity ) 0.1 ; P%%‘Cﬁﬁ?j * (Loading) F"J
M (Level) f‘ﬁ%ﬁ{]ﬂgj ( Surface Level ) 6.5 °

o~ T?JYQF"[ % % (Initial Condition) > 3= ﬁi%@ﬁﬂj 7| ( Simulation
Period) 5??[@ °

o7 T?J?ﬁ!F"[ & % ( Initial Condition) - E%ﬁ@ﬁp <P ( Starting
Heads) E‘E%@ o

o ?Jilf[hk % ( Initial Condition) - E%@ﬁpifi@ ( Starting
Concentrations ) EEII?E}“[TQ °

T RS (Simulator) » %1% BOIPLUME 11T o 7 oY R % fif
( Data Set Heading ) ﬁl‘ﬁ?‘ * [ River/Lake Test with No
Biodegradation] ~ X |“5f t’wgll%['fﬁl o

o= AH N (Results) > & 7<Jfi ( Hydraulic Heads) > F|:#
2-D 77 1 5L (2-D Contours) = | £ AL 1 I1R 3.3-15
iy fit ( Save) o
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+ @3 W I E 3 (Video Animation)

R AL VY i E o B SRS T R s e

L BB R Test04 -

2. (R REPIY R0 = 13 T AR

3. #hoTAE N (Results) o Z HEE (Concentration) » F|Z & 2-D
JE 55 (2-D Contours ) »

4. % F O IR S BR (Time Step) o+ f e [ | o
ZH = R (Time Step = 0) -

5. [l SRS T S AT S (Save Bitmap) ’W@’

T
FHEAR A sy 1= 0, » 0 = B Pl E VR S i B s FH e
A q\%\' ¥ = ( Save Bitmap File As) ﬁ%ﬁ‘ﬂ ) }{ﬁ’ N

A.bmp °

6. 7 H P IV M ER (Time Step) g I [HRSHES , e gy
= ik F%‘Eﬁ ] 1 ( Time Step=1) » F|I'J 7 23l %T%F‘}Q%Wf’é’a‘j
t! (Save Bitmap) - [ T B PR R - Y s i 2
[ pIE IV Rl AL S T A Y W o F e A B! 1 = ( Save
Bitmap file as) q%)' =B ’ﬂij’ﬁ? £ 7% Kb B.bmp > [ [P ’}Iﬁ Eﬁ i
WER 0= 11 VY Bl % £ A.BMP = K.BMP

7. #FAE N (Results) - Z#H AVI @3 (Avi Animation) > (113
EIS Video Animation > = fifi %" ( File) [[I:Z IV Select bitmap files to
compile » E IV = ‘ﬁﬂﬁ’a’i{ (A.bmp = K.bmp) & i £} Test avi fiff »
it EIS Video Animation & I f[I = Test.avi M EET [ﬂ Eﬂjr e pro
179 Yo [l fay e
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