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BIOSCREEN Case Study

McCarran RAC Facilities Commingled MTBE Plume
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Figure 5: MTBE concentration vs time for monitoring well clusters
along the Wilbur transect, near the trailing edge of the current Off-
site Plume. Map modified from 2017 4" Quarter MTBE map by CE2
Corporation. The top row graphs are for shallow wells, the middle
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are for deeper wells. NDEP 2/20/189.

OMW-75-39 OMW-T6-40

OMW-T2-39
L
5
‘{"' "
Sampling Dat
OMW-72-59
g
& i

MTEE

OMW-72-77

Nevada Department of

CONSERVATION&
NATURAL RESOURCES

MTRE Concentratisn {ugiL)

&
I =1
1 1 15 8 E 1 3 Lt iy 5
amp 5; g Diat " ampling Datt
OnW-73-57 OMW-74-61 OMW-75-61 OMW-75-60
o ) MK
= = =
o FE :
g —
&
& Lo
3

Bf1a/13 W LT 952 a9 AN 13074  IRATE ajaa 300

Sampling Date

OMW-73-73 OMW-74-72

NEVADA DIVISION OF
ENVIRONMENTAL
PROTECTION

MTEE Concemration [ug'L)
p .

MTBE Comcentrmtionm |

OMW-75-78 OMW-T5-T2




S

E Tropicana Ave E Tropicana Ave

OMW-43-30 OMETEE
. CRIV-T1 45
3500 f< 20
= OAPN-T1-80 =
?’ 3000 (=20) “:“.f.-,
-
A CINFN=ES 35 =
£ 2500 ; ) g
® 2000 oun i'..rg.?sr = mﬁu”;] %
E | CAN-£8-L5 z
g 1500 (=20) E
3 CMY-T0-30 ]
z 1000 'l = 2.0) =
E . oM | =
= 500 [t =
A CANN-TE-50 |
il f= 2.0
2f22foa 7/6/09 11/18/10 47112 B/14/13 12/27/14 5f10/16 9/22/17 2/4f19 £
Sampling Date u:‘;.'n!; - o
(=21) 7
i
: OMW2E-30
= (=20
? t:-u;‘u-;;;as E_Lar (Rl Legend
@ MNot Detected
OMW-43-60 ‘ O Detected to < 200 uglL
3500 @ 200to 1,000 uglL
¥ i = = ® Greater than 1,000 ug/L -
ES E
= 2500 c
S 2
T 2000 E
= E
o 1500 @
5 g
: 1000 S
£ =
= 500 =

0

Z.J'22.l‘l33 7/6/09 11/18/10 471712 B/14/13 12/27/14 5/10/16 9/22/17 2/4f19

Nevada Department of

CONSERVATION&

NATURAL RESOURCES

Sampling Date

NEVADA DIVISION OF
“ ENVIRONMENTAL
PROTECTION

3500
3000
2500
2000
1500
1000

500

[}
2/22/08

3500
3000
2500
2000
1500
1000

500

[¥]

OMW-43-45

7/6/00 11/18/10 4/1/12 8/14/13 12/27114 5/10/16 9/22/17
Sampling Date

OMW-43-75

*—r-—r———r————

2/4/19

11/22/136/10/141 227 /147 f15/15 1/31 /16 8/18/16 3/&f17 9/22/17 4/10/1810/27/18

Sampling Date




MTBE Concentration {ug/L)

S

MTBE Concentration {ug/|

I B E

picana Avwe '|r¢p|c.'m6:'”:\.-vn

7 130
OMW-78-57 =20
m;ars \
‘i
"l - CARNTIE0 IlI
800 - =20
OWV-E8.35
700 ; =20
600 pon
500
400
?w ad
200
100
o i

610/14 12/27/14 715015 1731716 Bf18/16 306017 9/22/17 41018 10/27/18 I‘

B
1 )
Sampling Date

(=20}
z (=20
: Il m:ﬂ Legend
a C 5
@ Mot Detected
OMW-280-57 E Dallon O Detected to < 200 ug/L
500 ’ © 200 to 1,000 wglL
r 800 e ) i @ Greater than 1,000 ugil
J00
B0
500
400
300
200
100
Q *—r—r—r—r—r———r—b

/10714 12/2714 7/15/15 1/31/16 B/18/16

3fe/17

0/22/17 4f10/18 10/27/18

Nevada Department of

CONSERVATION&
NATURAL RESOURCES

Sampling Date

NEVADA DIVISION OF
ENVIRONMENTAL

\ PROTECTION

MTEE Concentration {ug/L)

o

§8 888

(=

0

6/10/14 12/27/14 7/15/15 1/31/16 8/18/16

200
100

o

61014 12/27/14 711515 1/31/16 8/18/16

OMW-79-52

3617 9/22/17 4/10/18 10/27/18

Sampling Date

OMW-79-79

0 ———
3f6f17 9/22f17 4/10/18 10/27/18

Sampling Date




OMW-71-30 OMW-68-35 ORW-70-30

¥ Teopicana Ave L Trenissns Kies
¥ -

31
| 1
=

T TN
A =20 =am_ |
[T o P | ¥ V_/IA\‘\v_'_v_'_'_‘
£ 4o by : )
7 (= i TR o 14 i PR L Trrle b 1 112 141 16 1
Haaea A i 8112 Bf14/13 12/27/14 186 21T 17419
=28 - : S Samgling Clake ing Dats
.y T
A HEad
3 [TE] 12)
[= e =3 &
g L { g OnW-T1-45 OMW-88-50 OMW-70-45
T 1 W) !
d 'v":l.'ﬁ'?' W | =3m u i 0
QRN-TOES |
o p2m |
o e |
MG-‘"" kam g 140
AN TR E 130
i 1400 - H P g 1w
Tt CARN-TETS in.400 A [
3 ) F W o : ¢ {
£ zm b ey 8 : B & B a0
[T hat AT | k - - 3
T =28y &
é m;:'w CAR-TE-T3 NTEF) W 11181 1713 WHAY WL I a1 a/1f13 214113 1 T TFH, L
| § E #4 samplieg Dt Samgling Dat
\ i

(L1

Mot Detected
Detactad o < 200 wgl
200 8o 1,000 ugh $ 2 L5

OMW-T1-60 OMW-BB-65 OMW-70-50

L
Q
@
[ ]

P R T | Greaber than 1,000 ugiL 2 Z z
2 i ¥ ss e = & ® o+ @ @ @ & =
z B! % 18
¥ 1 g £
o Et g as
3 = g
! 1]
Br14/ 13 1 14 W16 1 &19 111850 1 & FT A 1 ST BfL4 i 1 . i .
53 “amplieg Dlate Samgling Dabe

Nevada Department of NEVADA DIVISION OF

CONSERVATION& “ ENVIRONMENTAL
RCES

NATURAL RESO PROTECTION




BIOSCREEN Natural Attenuation Decision Support System Offsite Plume Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 MTBE [ 115 | . 1. Enter value directly....or
Run Name MNor 2. Calculate by filling in grey

1. HYDROGEOLOGY 5. GENERAL mm cells below. (To restore
Seepage Velocity™ Vs 139.7 Modeled Area Length* 2000 |(f) ¢ formulas, hit bufton below).

or N or Modeled Area Width* 400 (/) W @ ___________________ Variable™ Data used directly in model. I n p u t Pa ram ete rs
Hydraulic Conductivity K 3.0E-03 Simulation Time* 11 (vr) ! Value calculated by model.
Hydraulic Gradient i 0.009 (Don't enter any data).
Porosity n 0.2 6. SOURCE DATA

Source Thickness in Sat.Zone*| 15 |(ft) Vertical Plane Source: Look at Plume Cross- 1 . Se e p a ge

2. DISPERSION I Source Zones: Section and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha 323 | Width* (ft) [Conc. (mg/L)* . forZones,2.and3 Veloc |ty
Transverse Dispersivity* alpffay 3.2 (ft) 0 0
Vertical Dispersivity* algha z 0.0 (ft) 0 0

or P or 300 2.15 s - - - - -
Estimated Plume Length Lp 2000 |(f) 4 F .

-From field values

3. ADSORPTION Source Halflife (see Help):gl\ .
Retardation Factor® R 1.1 (-) (yr) View of Plume Looking Down fO r K ’ | ’ a n d n

or ™ or Inst. React. 1st Order
Soil Bulk Density rho 1.7 (kg/1) Soluble Mass 1000 (Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc 11 (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarhon foc 3.0E-3 |(-) 7. FIELD DATA FOR COMPARISON : :

Concentration (mg/L)| 2.15 1.8 .35 .067 2' DlsperS|on

4. BIODEGRADATION DRI ME 0 | 200 | 400 | 600 | 800 | 1000 | 1200 | 1400 | 1600 | 1800 | 2000
1st Order Decay Coeff*  lambda 1.7E-1 |(per yr)

or N or 8. CHOOSE TYPE OF OUTPUT TO SEE: .
Solute Half-Life thalf | 4.00 |(year) -From estimated
or Instantaneous Reaction Model RUN RUN ARRAY He’p ‘ Recalculate ‘
Delta Oxygen* DO (mg/L) CENTERLINE P lume len gth
Delta Nitrate* NO3 (mg/L) Paste Example Dataset ‘
Observed Ferrous Iron*  Fe2+ (mg/L) . :
Delta Sulfate* S04 (mg/L) HEC R View Output Restore Formulas for Vs, ‘
Observed Methane* CH4 (mg/L)
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BIOSCREEN Natural Attenuation Decision Support System Offsite Plume Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 MTBE 115 1. Enter value directly....or
Run Name MNor 2. Calculate by filling in grey

1. HYDROGEOLOGY 5. GENERAL 5 cells below. (To restore In put Parameters
Seepage Velocity™ Vs 139.7 |(fthyr) Modeled Area Length* 2000 |(f) ¢ formulas, hit bufton below).

or A or Modeled Area Width* 200 |®) w BE==">  Variable*  Data used directly in model.
Hydraulic Conductivity K 3.0E-03 |(cm/sec)  Simulation Time* 11 (vr) ! Value calculated by model.
Hydraulic Gradient i 0.009 |(ft/ft) (Don't enter any data). I
Porosity n 02 |(-) 6. SOURCE DATA 3 * Reta rd at on

Source Thickness in Sat.Zone*| 15 |(ft) Vertical Plane Source: Look at Plume Cross-

2. DISPERSION Source Zones- _ Section and Input Concentrations & Widths Factor
Longitudinal Dispersivity* alphax | 32.3 |(ft) Width* (ft) |Conc. (mg/L)* for Zones 1, 2, and 3
Transverse Dispersivity*  alphay 3.2 (ft) 0 0
Vertical Dispersivity* alpha z 0.0 (ft) 0 0 .

or o 300 2.15 e -Typ|Ca|_|_y 1.1 for
Estimated Plume Length Lp 2000 |(f) 4
3. ADSORPTION Source Halflife (see Help):gl\ MT B E a n d PC E ’
Retardation Factor® R 1.1 (- -]:*F- (yr) View of Plume Looking Down

or LI Inst. React. 1st Order 1 . 3 fO r b e n Ze n e
Soil Bulk Density rho 1.7 (kg/1) Soluble Mass 1000 (Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc 11 (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarhon foc 3.0E-3 |(-) 7. FIELD DATA FOR COMPARISON

Concentration (mg/L)| 2.15 1.8 35 067 4 l t H lf_ L |f

4. BIODEGRADATION DRI ME 0 | 200 | 400 | 600 | 800 | 1000 | 1200 | 1400 | 1600 | 1800 | 2000 * SO ute na €
1st Order Decay Coeff*  lambda 1.7E-1 |(per yr)

or T or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half 4.00 |(year) .
or Instantaneous Reaction Model RUN RUN ARRAY H e’ p ‘ Recalculate ‘ 'Sta rt wit h
Delta Oxygen* DO (mg/L) CENTERLINE
Delta Nitrate* NO3 (mg/L) Paste Example Dataset ‘ e d ucate d g uess ,
Observed Fe[rous Iron Fe2+ (mg/L) View Output View Output . ) .
Delta Sulfate S04 (mg/L) Restore Formulas for Vs, va ry INn ca l.l b ratl on
Observed Methane* CH4 (mg/L)
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Average Annual MTBE Concentration (ug/L)
Year OMW-72-50 OMW-73-57 OMW-74-61 OMW-75-61

2014 2,200 2,200 2,100 1,400
2015 2,150 2,100 1,130 1,250
2016 1,550 1,105 1,600 1,015
2017 1,300 1,450 1,105 1,045
2018 1,100 970 360 485
4.year 50% 56% 58% 65% 57% average

Nevada Department of NEVADA DIVISION OF
% CONSERVATION& 'Y ENVIRONMENTAL
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BIOSCREEN Natural Attenuation Decision Support System Offsite Plume Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 MTBE [ 115 | . 1. Enter value directly....or
Run Name MNor 2. Calculate by filling in grey

1. HYDROGEOLOGY ~GENERAL cells below. (To restore In put Parameters
Seepage Velocity™ Vs 139.7 |(fthyr) Modeled Area Length* 2000 |(ft) 17_ LB formulas, hit bufton below).

or N or deled Area Width* 400 wiE — > Variable™ Data used directly in model.
Hydraulic Conductivity K 3.0E-03 |(cm/sec)  Simulatiof Ti —T1 (vr) ! Value calculated by model.
Hydraulic Gradient i 0.009 |(ft/ft) (Don't enter any data).
Porosity n 0.2 |(-) 6. SOURCE DATA 5 * M O d e le d Le n gt h

Source Thickness in Sat.Zone*| 15 |(ft) Vertical Plane Source: Look at Plume Cross-

2. DISPERSION Source Zones: Section and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 323 |(f) Width* (ft) |Conc. (mg/L)* /forZones 1,2 and 3
Transverse Dispersivity*  alphay 3.2 (ft) 0 0 = LO n ge r t h a n
Vertical Dispersivity* alpha z 0.0 (ft) 0 0

or A o 300 = = >a = - current plume
Estimated Plume Length  Lp 2000 |(f) = M
3. ADSORPTION Source Halflife (see Help):
Retardation Factor® R 1.1 (-) (yr) View of Plume Looking Down W d h

or ™ or Inst. React. 1st Order | t
Soil Bulk Density rho 1.7 (kg/1) Soluble Mass 1000 (Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc 11 (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarhon foc 3.0E-3 |(-) 7. FIELD DATA FOR COMPARISCl)N | . . . . . . | | .

Concentration (mg/L) T.8 .35 0BT — -

4. BIODEGRADATION Dist. from Source (ft 0 | 600 | 800 | 1000 | 1200 | 1400 | 1600 | 1800 | 2000 B Ba S ed on fl € l'd
1st Order Decay Coeff*  lambda 1.7E-1 |(per yr) d ata

or N or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half 4.00 |(vear)
or Instantaneous Reaction Model RUN RUN ARRAY H e’ p Recalculate ‘
Delta Oxygen* DO (mg/L) CENTERLINE
Delta Nitrate* NO3 (mg/L) Paste Example Dataset ‘
Observed Ferrous Iron*  Fe2+ (mg/L) . :
Delta Sulfate* S04 (mg/L) HEC R View Output Restore Formulas for Vs, ‘
Observed Methane* CH4 (mg/L)

NEVADA DIVISION OF

Nevada Department of
% CONSERVATION& /A\ ENVIRONMENTAL
NATURAL RESOURCES PROTECTION




BIOSCREEN Natural Attenuation Decision Support System

Air Force Center for Environmental Excellence

1. HYDROGEOLOGY

Seepage Velocity™ Vs < 139.7
or or

Hydraulic Conductivity K 3.0E-03

Hydraulic Gradient i 0.009

Porosity n 0.2

2. DISPERSION

Longitudinal Dispersivity*  alpha x 32.3

Transverse Dispersivity*  alphay 3.2

Vertical Dispersivity* alpha z 0.0
or P or

Estimated Plume Length Lp 2000

3. ADSORPTION

Retardation Factor® R 1.1
or D o

Soil Bulk Density rho 1.7

Partition Coefficient Koc 11

FractionOrganicCarhon foc 3.0E-3

4. BIODEGRADATION

1st Order Decay Coeff*  lambda 1.7E-1
or N or

Solute Half-Life t-half 4.00

or Instantaneous Reaction Model

Delta Oxygen™ Do

Delta Nitrate* NO3

Observed Ferrous Iron*  Fe2+

Delta Sulfate* S04

Observed Methane* CH4

levada Department of
CONSERVATION&
NATURAL RESOURCES

AR

Offsite Plume Data Input Instructions:
Version 1.4 MTBE [ 115 | . 1. Enter value directly....or
Run Name MNor 2. Calculate by filling in grey
5. GENERAL cells below. (To restore
(ft/yr) Modeled Area Length* 2000 |(ft) 17_ LB formulas, hit bufton below).
Modeled Area Width* 400 () Wil = > Variable™ Data used directly in model.
(cm/sec)  Simulation Time* 11 (vr) Value calculated by model.
(fi/ft) (Don't enter any data).
(-) 6. SOURCE DATA
Source Thickness in Sat.Zone*| 15 |(ft) Vertical Plane Source: Look at Plume Cross-
Source Zones: Section and Input Concentrations & Widths
(ﬂ) Width* (ﬂ) Conc. (mg”_ * /forZones 1, 2, and 3
(ft) 0 0
(ft) 0 0
300 2.15 ke
(ft) 4
Source Halflife (see Help):gl\
(-) “F (yr) View of Plume Looking Down
Inst. React. 1st Order
(kg/1) Soluble Mass 1000 (Kg) Observed Centerline Concentrations at Monitoring Wells
(L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
(-) 7. FIELD DATA FOR COMPARISON N\
Concentration (mg/L)| 2.15 1.8 .35 067
Dist. from Source (ft) | 200 | 400 | 600 | 800 |1000 | 1200 | 1400 1600 | 1800 | 2000
(per yr) \_ /
8. CHOOSE TYPE OF OUTPUT TO SEE:
e RUN He’p Recalculate ‘
(mg/L) CENTERLINE LA
(mg/L) Paste Example Dataset ‘
(mg/L) i i
(mg/L) View Output View Output Restore Formulas for Vs, ‘
(mg/L)

NEVADA DIVISION OF

ENVIRONMENTAL
PROTECTION

Input Parameters

5.Simulation Time

- For calibration,
should be the
time between
the release and
a known
snapshot later
on

- Should not be so
short that
groundwater
can’t get to well




BIOSCREEN Natural Attenuation Decision Support System Offsite Plume Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 MTBE [ 115 | . 1. Enter value directly....or
Run Name MNor 2. Calculate by filling in grey

1. HYDROGEOLOGY 5. GENERAL cells below. (To restore In put Parameters
Seepage Velocity™ Vs 139.7 |(fthyr) Modeled Area Length* 2000 |(ft) 17_ LB formulas, hit bufton below).

or N or Modeled Area Width* 400 (/) w = — > | Variable™ Data used directly in model.
Hydraulic Conductivity K 3.0E-03 |(cm/sec)  Simulation Time* 11 (vr) Value calculated by model. .
Hydraulic Gradient i 0.009 |(ft/ft) (Don't enter any data).
Porosity n 0.2 |(-) 6. SOURCE DATA 6 * T h IC kn €8S

Source Thickness in S Vertical Plane Source: Look at Plume Cross-

2. DISPERSION Source Zones: ' Section and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 323 |(f) Width* (ft) |Conc. (mg/L)* /forZones 1,2 and 3 .
Transverse Dispersivity*  alphay 3.2 | [ o = B a S e d O n f| e l.d
Vertical Dispersivity* alpha z 0.0 (ft) 0 0

or D o { 300 2.15 3 = data
Estimated Plume Length Lp 2000 |(f) 0 (0 4

0 (0

3. ADSORPTION Source Halflife (see Help):gl\
Retardation Factor® R 1.1 - r, View of Plume Looking Down

or ™ or © Inst. React. 1st Order v ? SO U I’C e ZO n e
Soil Bulk Density rho 1.7 (kg/1) Soluble Mass 1000 (Kg) Observed Centerline Concentrations at Monitoring Wells .
Partition Coefficient Koc 11 |(Lkg) In Source NAPL, Soil If No Data Leave Blank or Enter "0" concentration
FractionOrganicCarhon foc 3.0E-3 |(-) 7. FIELD DATA FOR COMPARISON

Concentration (mg/L)| 2.15 1.8 .35 067

4. BIODEGRADATION DRI ME 0 | 200 | 400 | 600 | 800 | 1000 | 1200 | 1400 | 1600 | 1800 | 2000
1st Order Decay Coeff*  lambda 1.7E-1 |(per yr)

or N or 8. CHOOSE TYPE OF OUTPUT TO SEE: - We u C loseSt to
Solute Half-Life t-half 4.00 |(vear)
or Instantaneous Reaction Model RUN RUN ARRAY H e’ p ‘ Recalculate ‘ S O LI I’C e
Delta Oxygen* DO (mg/L) CENTERLINE
Delta Nitrate* NO3 (mg/L) Paste Example Dataset ‘
Observed Ferrous Iron*  Fe2+ (mg/L) . :
Delta Sulfate* S04 (mg/L) HEC R View Output Restore Formulas for Vs, ‘
Observed Methane* CH4 (mg/L)

NEVADA DIVISION OF
ENVIRONMENTAL
PROTECTION

Nevada Department of
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BIOSCREEN Natural Attenuation Decision Support System Offsite Plume Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 MTBE [ 115 | . 1. Enter value directly....or
Run Name MNor 2. Calculate by filling in grey

1. HYDROGEOLOGY 5. GENERAL cells below. (To restore In put Parameters
Seepage Velocity™ Vs 139.7 |(fthyr) Modeled Area Length* 2000 |(ft) 17_ LB formulas, hit bufton below).

or N or Modeled Area Width* 400 (/) W @ ___________________ Variable™ Data used directly in model.
Hydraulic Conductivity K 3.0E-03 |(cm/sec)  Simulation Time* 11 (vr) ! Value calculated by model. .
Hydraulic Gradient i 0.009 |(ft/ft) (Don't enter any data).
Porosity n 0.2 |(-) 6. SOURCE DATA 6 * SO urce h a lf llfe

i i * Vertical Plane Source: Look at Plume Cross-

2. DISPERSION Sgg;iig;f:g::ss n.Satgonerl 1> I Section and Input Concentrations & Widths a n d S O lLI b le m a S S
Longitudinal Dispersivity*  alpha x 323 |(f) Width* (ft) |Conc. (mg/L)* /forZones 1,2 and 3
Transverse Dispersivity*  alphay 3.2 (ft)
Vertical Dispersivity* alpha z 0.0 (ft) .

or o - Vary during
Estimated Plume Length Lp 2000 |(f)
3. ADSORPTION Call bratlon
Retardation Factor® R 1.1 (-) View of Plume Looking Down

or D o
Soil Bulk Density rho 1.7 (kg/1) z Observed Centerline Concentrations at Monitoring Wells . ’
Partition Coefficient Koc 11 |(Lkg) In Source NAPL, If No Data Leave Blank or Enter "0" - Typ ICAa l_l_y d ont
FractionOrganicCarhon foc 3.0E-3 |(-) 7. FIELD DATA FOR COMPARISON

Concentration (mg/L)| 2.15 1.8 .35 067 u S e

4. BIODEGRADATION DRI ME 0 | 200 | 400 | 600 | 800 | 1000 | 1200 | 1400 | 1600 | 1800 | 2000
1st Order Decay Coeff*  lambda 1.7E-1 |(per yr)

or N or 8. CHOOSE TYPE OF OUTPUT TO SEE: I n Sta nta Neous
Solute Half-Life t-half 4.00 |(vear) .
or Instantaneous Reaction Model RUN RUN ARRAY H e’ p ‘ Recalculate ‘ Re action
Delta Oxygen* DO (mg/L) CENTERLINE
Delta Nitrate* NO3 (mg/L) Paste Example Dataset ‘
Observed Ferrous Iron*  Fe2+ (mg/L) . :
Delta Sulfate* S04 (mg/L) HEC R View Output Restore Formulas for Vs, ‘
Observed Methane* CH4 (mg/L)

NEVADA DIVISION OF

Nevada Department of
% CONSERVATION& /A\ ENVIRONMENTAL
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BIOSCREEN Natural Attenuation Decision Support System Offsite Plume Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 MTBE 115 1. Enter value directly....or
Run Name MNor 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL 5 cells below. (To restore In put Parameters
Seepage Velocity™ Vs 139.7 |(fthyr) Modeled Area Length* 2000 |(f) ¢ formulas, hit bufton below).
or A or Modeled Area Width* 200 |®) w BE==">  Variable*  Data used directly in model.
Hydraulic Conductivity K 3.0E-03 |(cm/sec)  Simulation Time* 11 (vr) ! Value calculated by model.
Hydraulic Gradient i 0.009 |(ft/ft) (Don't enter any data). I
Porosity n 02 |(-) 6. SOURCE DATA 7 * FI € ld Data fo r
Source Thickness in Sat.Zone*| 15 |(ft) Vertical Plane Source: Look at Plume Cross- .
2. DISPERSION Source Zones- _ Section and Input Concentrations & Widths Com parison
Longitudinal Dispersivity* alphax | 32.3 |(ft) Width* (ft) |Conc. (mg/L)* for Zones 1, 2, and 3
Transverse Dispersivity*  alphay 3.2 (ft) 0 0
Vertical Dispersivity* alpha z 0.0 (ft) 0 0 ..
| or A or 300 2.15 e - Critical for
Estimated Plume Length Lp 2000 |(f) 4
3. ADSORPTION Source Halflife (see Help):gl\ Ca ll b rat I O n
Retardation Factor® R 1.1 (-) (yr) View of Plume Looking Down
or M or Inst. React. l! !l! 1st Order = We llS near
Soil Bulk Density rho 1.7 (kg/1) Soluble Mass 1000 (Kg) Observed Centerline Concentrations at Monitoring Wells .
Partition Coefficient Koc 11 |(Lkg) In Source NAPL, Soil If No Data Leave Blank or Enter "0" center l_l ne
FractionOrganicCarbon foc 3.0E-3 |(-) 7. FIELD DATA FOR COMPARISON— —
Concentration (g 1.8 .35 .067 - M r wW ll r
4. BIODEGRADATION Dist. from Souré | 200 | 400 | 600 | 800 | 1000 | 1200 | 1400 | 1600 | 1800 | 2000 ’ ore weltls are
1st Order Decay Coeff*  lambda 1.7E-1 |(per yr)
or N or 8. CHOOSE TYPE OF OUTPUT TO SEE: bette r
Solute Half-Life t-half 4.00 |(vear)
or Instantaneous Reaction Model RUN RUN ARRAY H e’ p Recalculate
Delta Oxygen* DO (mg/L) CENTERLINE
Delta Nitrate* NO3 (mg/L) Paste Example Dataset ‘
Observed Ferrous Iron*  Fe2+ (mg/L) Vi :
iew Output View Output
Delta Sulfate* S04 (mg/L) P P Restore Formulas for Vs, ‘
Observed Methane* CH4 (mg/L)

NEVADA DIVISION OF
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E Tropicana AvVe
OMW-71-30
(=20) |
OMW-71-45 :
{<2.0)
OMW-71-80
(= 2.0)
OMW-BB-25
(<210

OMW-72-38
{140)

R adlk ovi(OMW-72-50
{1.100}
OMW-72-77
(=2.0) _ | ,ll
(e L Lulu A OMW-TD-60
OMW-74-41 L
130} OMW-43-45 OMW-B0-57 ,
OMW-74-81 _ : :
2 b OMW-43-60
0 OMW-T4-72 -
(BO00)

. OMW-T6-40
- (<20
OMW-T8-60 | |
82)
OMW-76-72
(< 2.0)

=20
OMW-73-57
=] (G40]

OMW-75-78
(2.0

NATURAL RESOURCES
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BIOSCREEN Natural Attenuation Decision Support System Offsite Plume Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 MTBE [ 115 | . 1. Enter value directly....or
Run Name MNor 2. Calculate by filling in grey . .

1. HYDROGEOLOGY 5. GENERAL cells below. (To restore Calibration
Seepage Velocity™ Vs 139.7 |(fthyr) Modeled Area Length* 2000 |(ft) 17_ LB formulas, hit bufton below).

or N or Modeled Area Width* 400 (/) W @ ___________________ Variable™ Data used directly in model.
Hydraulic Conductivity K 3.0E-03 |(cm/sec)  Simulation Time* 11 (vr) ! Value calculated by model.
Hydraulic Gradient i 0.009 |(ft/ft) (Don't enter any data). -
Porosity n 0.2 |(-) 6. SOURCE DATA R un mo d e l

i i * Vertical Plane Source: Look at Plume Cross- . .

2. DISPERSION Sgg;iig;f:g::ss nhangonel 1o 1@ Section and Input Concentrations & Widths = AdJ u St h a lf‘ l.lfe
Longitudinal Dispersivity*  alpha x 323 |(f) Width* (ft) |Conc. (mg/L)* /forZones 1,2 and 3 .
Transverse Dispersivity*  alphay 3.2 (ft) 0 0 fO I’ S e Ct I O n 4
Vertical Dispersivity* alpha z 0.0 (ft) 0 0 .

or o 300 2.15 e 5 = Ma B ¢ until curve
Estimated Plume Length Lp 2000 |(f)

matches field

4
Source Halflife (see Help):gl\

3. ADSORPTION

Retardation Factor® R 1.1 (-) (yr) View of Plume Looking Down d

or M or Inst. React. 1st Order ata
Soil Bulk Density rho 1.7 (kg/1) Soluble Mass 1000 (Kg) Observed Centerline Concentrations at Monitoring Wells .
Partition Coefficient Koc 11 |(Lkg) In Source NAPL, Soil If No Data Leave Blank or Enter "0" - AdJ ust source
FractionOrganicCarhon foc 3.0E-3 |(-) 7. FIELD DATA FOR COMPARISON

Concentration (mg/L)| 2.15 1.8 .35 067

4. BIODEGRADATION DRI ME 0 | 200 | 400 | 600 | 800 | 1000 | 1200 | 1400 | 1600 | 1800 | 2000 mass an d h a l'f
1st Order Decay Coeff*  lambda 1.7E-1 |(per yr) :

or N or 8. CHOOSE TYPE OF OUTPUT TO SEE: llfe asn eed ed
Solute Half-Life t-half 4.00 |(vear) .
or Instantaneous Reaction Model RUN RUN ARRAY H e’ p ‘ Recalculate ‘ - O N ly a dJ ust
Delta Oxygen* DO (mg/L) CENTERLINE .
Delta Nitrate* NO3 (mg/L) Paste Example Dataset ‘ S e e p a ge Ve lo C |ty

" v

Observed Fe[rous Iron Fe2+ (mg/L) View Output View Output
Delta Sulfate S04 (mg/L) Restore Formulas for Vs, a S la St re S O rt
Observed Methane* CH4 (mg/L)

NEVADA DIVISION OF
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DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0) C . .
alibration
Distance from Source (ft)
TYPE OF MODEL 0 200 400 600 800 1000 1200 1400 1600 1800 2000
No Degradation| 1.977 2.000 2.017 2.009 1.951 1.786 1.441 0.944 0.461 0.161 0.039 - Never a perfe Ct
1st Order Decay| 1.977 1.540 1.195 0.918 0.695 0.509 0.343 0.198 0.088 0.029 0.007 flt
Inst. Reaction| 1.977 2.000 2.017 2.009 1.951 1.786 1.441 0.944 0.461 0.161 0.039
Field Data from Site| 2.150 1.800 0.350 0.067 - Ba la nce
=i 15t Order Decay ==pmm [1Sfantaneous Reaction === o Degradation Field Data from Site

2.500 - between over

2.000 and
= |
° N . .
-ﬁ%ﬁoog underprediction
_b i
; : - Favor down-
3 E1.000 ]
: 1 °
S : gradient wells

0.500 A

0.000 -

0 500 1000 1500 2000 2500
Distance From Source (ft)
Time:
Calculate
Animation 11 Years Return to Recalculate This

Nevada Department of NEVADA DIVISION OF
%consmvmou& ENVIRONMENTAL

NATURAL RESOURCES PROTECTION




BIOSCREEN Natural Attenuation Decision Support System Offsite Plume Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 MTBE 115 1. Enter value directly....or
Run Name MNor 2. Calculate by filling in grey .
1. HYDROGEOLOGY 5. GENERAL 5 cells below. (To restore Once calibrated
Seepage Velocity™ Vs 139.7 |(fthyr) Modeled Area Length* 2000 |(f) ¢ formulas, hit bufton below).
or A or Modeled Area Width* 200 |®) w BE==">  Variable*  Data used directly in model.
Hydraulic Conductivity K 3.0E-03 |(cm/sec)  Simulation Time* 11 (vr) ! Value calculated by model.
Hydraulic Gradient i 0.009 |(ft/ft) (Don't enter any data). -
Porosity n 02 |(-) 6. SOURCE DATA Ca nrunac h ec k
Source Thickness in Sat.Zone*| 15 |(ft) Vertical Plane Source: Look at Plume Cross-
2. DISPERSION Source Zones: / Section and Input Concentrations & Widths or secon d d I’y
Longitudinal Dispersivity* alphax [ 32.3 |(f) Width* (ft) |Conc. (mg/L)* for Zones 1, 2, and 3 . .
Transverse Dispersivity*  alphay 3.2 (ft) 0 0 C a ll b I’at I O n O n
Vertical Dispersivity* alpha z 0.0 (ft) 0 0 .
or o 300 2.15 e later data, if
Estimated Plume Length Lp 2000 |(f) 4
3. ADSORPTION Source Halflife (see Help):gl\ ava I l‘a b l‘e
Retardation Factor® R 1.1 (-) -]:*F- (yr) View of Plume Looking Down
or ™ or Inst. React. 1st Order = R U n m O d e l at
Soil Bulk Density rho 1.7 (kg/1) Soluble Mass 1000 (Kg) Observed Centerline Concentrations at Monitoring Wells . .
Partition Coefficient Koc 11 |(Lkg) In Source NAPL, Soil If No Data Leave Blank or Enter "0" Increasin g
FractionOrganicCarhon foc 3.0E-3 |(-) 7. FIELD DATA FOR COMPARISON
Concentration (mg/L)| 2.15 1.8 35 067 Im l tl N tl m
4. BIODEGRADATION DRI ME 0 | 200 | 400 | 600 | 800 | 1000 | 1200 | 1400 | 1600 | 1800 | 2000 S utatio €S
1st Order Decay Coeff*  lambda 1.7E-1 |(per yr) _ I
or N or 8. CHOOSE TYPE OF OUTPUT TO SEE: D on t ma ke
Solute Half-Life t-half 4.00 |(vear)
or Instantaneous Reaction Model RUN RUN ARRAY He’p ‘ Recalculate ‘ ot h ercC h an ge S
Delta Oxygen* DO (mg/L) CENTERLINE .
Delta Nitrate* NO3 (mg/L) Paste Example Dataset ‘ - FOC u S O n a Ctl O n
\/
Observed Ferrous Iron*  Fe2+ (mg/L) Vi :
iew Output View Output
Delta Sulfate* S04 (mg/L) P . FEE e e ‘ level and
Observed Methane* CH4 (mg/L)
distance

NEVADA DIVISION OF

Nevada Department of
% CONSERVATION& /A\ ENVIRONMENTAL
NATURAL RESOURCES PROTECTION




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

Distance from Source (ft)
TYPE OF MODEL 0 200 400 600 800 1000 1200 1400 1600 1800 2000 At 11 years, plume
No Degradation| 1.977 | 2.000 = 2017 | 2009 | 1.951 1786 1.441 __ 0944 0461  0.161 . 0.039 .
: Is 1,400 feet long

1st Order Decay| 1.977 1.540 1.195 0.918 0.695 0.509 0.343 0.198 0.088 0.029 0.007
Inst. Reaction| 1.977 2.000 2.017 2.009 1.951 1.786 1.441 0.944 0.461 0.161 0.039

Field Data from Site| 2.150 1.800 0.350 0.067
=i 15t Order Decay ==pmm [1Sfantaneous Reaction === o Degradation Field Data from Site
2.500 -
2.000
= |
2 ]
£ ai.soo .
£ ]
= ]
g E1.000 -
= ]
= ]
© 0500 ]
0.000 4
0 500 1000 1500 2000 2500
Distance From Source (ft)
Time:
Calculate
Animation 11 Years Return to Recalculate This

Nevada Department of NEVADA DIVISION OF
%consmvmou& ENVIRONMENTAL

NATURAL RESOURCES PROTECTION




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

Distance from Source (ft)

TYPE OF MODEL 0 200 400 600 800 1000 1200 1400 1600 1800 2000 At 20 years,
No Degradation| 1.845 1.867 1.884 1.882 1.865 1.838 1.807 1.773 1.730 1.661 1.538

e l m i 1
1st Order Decay| 1.845 1.437 1.116 0.858 0.654 0.496 0.376 0.284 0.215 0.161 0.120 p u €IS ’600

Inst. Reaction| 1.845 1.867 1.884 1.882 1.865 1.838 1.807 1.773 1.730 1.661 1.538 fe et l.O N g
Field Data from Site| 2.150 1.800 0.350 0.067
=g 15t Order Decay == |11 stantaneous Reaction =m==\lo Degradation i Field Data from Site
2.500
2.000
: m
2 1
g %.500 T
[~ ]
¢ o0 +
= ]
= ]
“ 0500 o
0.000 - i
0 500 1000 1500 2000 2500
Distance From Source (ft)
Time:
Calculate
Animation 20 Years Return to Recalculate This

Nevada Department of NEVADA DIVISION OF

%consmvmou& ENVIRONMENTAL
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DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)
TYPE OF MODEL 0 200 400 600 800 1000 1200 1400 1600 1800 2000
No Degradation| 1.709 1.730 1.745 1.744 1.727 1703 1.675 1.647 1.619 1.592 1.568 At 30 years,

plumeis 1,600

1st Order Decay| 1.709 1.331 1.034 0.795 0.606 0.460 0.348 0.263 0.199 0.151 0.114

Inst. Reaction| 1.709 1.730 1.745 1.744 1.727 1.703 1.675 1.647 1.619 1.592 1.568
Field Data from Site| 2.150 1.800 0.350 0.067 fe et l'o n g

e 15t Order Decay e [nstantaneous Reaction ==m==\l0 Degradation = Field Data from Site

2.500

2.000

gj.SOO

£1.000

0.500

Concentration

0.000

<

500 1000 1500 2000 2500
Distance From Source (ft)

Time:
Calculate
Animation 30 vears Return to Recalculate This

Nevada Department of NEVADA DIVISION OF
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DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)
TYPE OF MODEL 0 200 400 600 800 1000 1200 1400 1600 1800 2000
No Degradation| 1.583 1.602 1.617 1.615 1.600 1.578 1.552 1.525 1.500 1.475 1.452 by 40 yea rS’
1st Order Decay| 1.583 1.233 0.958 0.736 0.562 0.426 0.323 0.244 0.185 0.140 0.106 plu me IS
Inst. Reaction| 1.583 1.602 1.617 1.615 1.600 1.578 1.552 1.525 1.500 1.475 1.452 . . . h .
Field Data from Site| 2.150 1.800 0.350 0.067 d Iminis Ing
=g 15t Orcler Decay =g | Stantaneous Reaction === \o Degradation &  Field Data from Site
2.500 -
2.000 F
s . =
S .
% 1500 ¥
£ "Eb ]
5 ]
e §.000 +
c ]
e ]
Y 0500 F
0.000 - #
0 500 _1000 1500 2000 2500
Distance From Source (ft)
Time:
Calculate
Animation 40 Years Return to Recalculate This
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[BIOCHLOR Natural Attenuation Decision Support System Vogue Data Input Instructions:
Version 2.2 F&T Data 115 —+1. Enter value directly_._or
Excel 2000 Run Name A or _ 2. Calculate by filling in gray
TYPE OF CHLORINATED SOLVENT: Ethenes ® 5. GENERAL g 0.02 cells. Press Enter, then C |
Ethanes . Simulation Time* 19 yr) L — (To restore formulas, hit "Restore Formulas® button )
1. ADVECTION ﬂ Modeled Area Width* 500 |(ft) Variable*—— Data used directly in model.
Seepage Velocity™ Vs 151.7 (ftfyr) Modeled Area Length® 2000 |(ft) Test if
or i Zone 1 Length* 2000 |(ft) Biotransformation Matural Attenuation ‘
Hydraulic Conductivity K 8.4E-03 |(cm/sec)iZone 2 Length* 0 (&) |Lonel= is Occurring -
Hydraulic Gradient i 0.007 | —o i Vertical Plane Source: Detarming Sodrce Wall
Effective Porosity n 0401 |1 6. SOURCE DATA TYPE: Decaying e ai':fm;ul;’sfiim;‘f:ngnt;‘iﬁs €
2. DISPERSION | Source Options | Single Planar /
Alpha x* 32 945 |(ft) Allﬁl.;:-:
(Alpha y) / (Alpha x)* 0.33 |() Source Thickness in Sat. Zone*|[ 25 |(f)
(Alpha z) / (Alpha x)* 1.E-01 [-) Y1
3. ADSORPTION ﬂ Width® (ft)
Retardation Factor® R
or Conc. (mg/L)* C1
Soil Bulk Density, rho 1.62 | (kg/L) PCE 5.65
FractionOrganicCarbon, foc Z0E3| 9 TCE .0g2 View of Plume Looking Down
Partition Coefficient Koc = DCE 005
PCE 95 | (L'kg) 197 (- VC Observed Centerline Conc. at Monitoring Wells
TCE 61 (Likg) 1.49 ) ETH
DCE 40 | (L'kg) 1.32 (-)
VC 30 | (Likg) ) 7. FIELD DATA FOR COMPARISON
ETH 302 | (Ukg) | ) PCE Conc. {mg/L) 129560103 | 23 | 685 | 005 | .005
Common R (used in model)* =| ~ 1.49 ¥ TCE Conc. {mg/L)
4. BIOTRANSFORMATION -1st Order Decay Coefficient* . |DCE Conc. (mgfL)
Zonel — | = ® {(1hyr) half-life {yrs) Yield = VC Conc. (mg/L)
PCE TCE 0.030 | € 2310 |079 ETH Conc. {ma/L})
TCE DCE 0.020 | € 3465 074 Distance from Source (ft) 0 160 | 275 | 440 | 70O | 1180 | 1875
DCE VC 0.010 | € 69.30 |0.64 Date Data Collected 2024
VC ETH 0.090 | € 7.70 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:
Zone 2 L (1hyr) half-life {yrs)
PCE TCE ooon | & RUN He’p ‘ Restore RESET ‘
TCE DCE 0.000 | € HELP RUN ARRAY
< CENTERLINE EEE
DCE Ve 0.000 Paste Unprotect
Ve ETH 0.000 | € QuUTPUT
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- Similar to
BIOSCREEN

- Can estimate
half life based
on PCE daughter
product
concentrations

- NDEP will
accept either
model for
chlorinated sites




Results Commmunication
Submit report to NDEP

At a minimum:

* Explain selection of each input parameter
* Canuse defaults or model recommended when site-specific data are lacking
* Briefly describe calibration procedure
* Assumptions regarding timeframe for source release
e Calibrated model output screenshots and comparison to field data
* Run future simulations
 QOutput screenshots
* Predict ultimate length (> action level) and time for entire plume to diminish to < action
level

NATURAL RESOURCES

% CONSERVATION&: a_ | ENVIRONMENTAL

PROTECTION



Thank You!
Questions?

Contact information:

Ben Moan: bmoan@ndep.nv.gov — 775-687-9396
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