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Test Value Generation:
ACBUF = (Current Concentrafion - Threshold Concenfration)® -(—

*or zero if expression above resulfs in negafive value

Test Value Compared fo Tolerance:

*-—-------'

Is ACBUF = User-Defimed Tolerance (ACBUFMIN)?

Decay and! Gemeration Calculafions:

Continue Decay and Generalion Calcwations with Identified
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10 1 0.1 10 2.00E-05
10 0.1 10 100 1.00E-45
10 0.1 1 100 1.00E-40
10 0.1 0.1 100 1.00E-33
1 10 10 0.1 2.00E-05
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Optimized Buffar Value (mg/L)
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N; = Freundlich exponent for fraction 1 [dimensionless]
N, = Freundlich exponent for fraction 2 [dimensionless]
N3 = Freundlich exponent for fraction 3 [dimensionless]
Ki = Partitioning Coefficient for fraction 1 [m®/g]
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frw = Fraction 1 in water [dimensionless]

fim = Fraction 1 in mixed sediment [dimensionless]
fiq = Fraction 1 in deep sediment [dimensionless]

fow = Fraction 2 in water [dimensionless]

fom = Fraction 2 in mixed sediment [dimensionless]
fag = Fraction 2 in deep sediment [dimensionless]

faw = Fraction 3 in water [dimensionless]

fam = Fraction 3 in mixed sediment [dimensionless]
faq = Fraction 3 in deep sediment [dimensionless]
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Cw Concentration, Watar Layer (micrograms/meter?)

1.00E£08

1.00E£07

T.0NF+0R

T.0NF+05

T.0NF+04

1.00E+03

1.00E+02

Comparison of Simulated Constituent #1, RECOVERY vs. RECOVERY-RD

0 2 4 6 g 10

simulation lime (Years)

il RECOVERY_Cwv e RECOVERY-RD_Cuv e RECOWVERY_Cmi e RECOVWERY-RD_Crmi

1.00E+07

1.O0F+06

1.O0F+05

1.00E+04

Cm Cencentration, Mixed Sediment Layer (micrograms/meter?)

A+

& = 9 #3&S$ #$>.

I "#$




1
Comparison of Simulated Constituent #2, RECOVERY vs. RECOVERY-RD
2,30E+06 1.32E+11
[ | 1.50C111
1\ ! T
_ 2.005408 1ages11
T £
: TN T
= . 1468411 §
; S 5
s o £
& 1508406 N LAdEHIL g
£ :
g . %
] ‘-.\ - Lazerll g
£ \ 3
= b
2 1.00E+0G 1.408+11 %
2 A S .
E ¢
8 \\ L 1.3gEe11 TE
s £
§ ~ ¢
c
“ 5.006405 ! ™ 1366411 &
! ' L 1.34Ee11
OL.00E+00 1.32E+11
4] 2 A =] g 10
Simulation Time (Years)
—8—RECCVERY_Cw  ——3RECOVERY-RD_Cw  —#—RECOVERY_Cm  —— RECOVERY-RD_Cm
-& . $ 9 #3&D #5>
? # , / [ *
* . $ % & % '( /
% & %' . * & %
. $
&% 9 |/
/ H, S R / % & %'

A8

"#$




$

$ S
C

7

A<

& %

C

- r




Concentration Profile, Constituent #1, RECOVERY vs. RECOVERY-RD
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Concentration Profile, Constituent #2, RECOVERY vs. RECOVERY-RD
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Test Case Il: Max. Util. Rate (PCBs) = 3.0, Khalf = 1.0
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Test Case II: Max. Util. Rate (PCBs) = 3.0, Khalf = 1.0
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Test Case II: Max. Util. Rate (PCBs) = 3.0, Khalf=1.0
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Test Case Il: Max. Util. Rate (PCBs) = 3.0, Khalf= 1.0
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Test Case Ill: Max. Util. Rate (PCBs) = 3.0, Khalf = 1.0
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Test Case Ill: Max. Util. Rate (PCBs) = 3.0, Khalf = 1.0
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Test Case Ill: Max. Util. Rate (PCBs) = 3.0, Khalf = 1.0

1.5

1A

13

12

11

[VR-]

0.8

! ! 1 = ! ! PCB-32-Monod
I |

———PCB-32-First-Order

0.6

Pore Watzar Concentration [mgfL)

0.5

0.4

1 MEERERNFRE
gaARe= g
.

0.3

el
L]

EE&T,
::::;
;;;!
e —
::‘f‘.
::‘i::

] 1 2 3 A 5 6 7

Time (Years)

& 8 $ 999 &(& % ,, "I & '&A () (& #S A+

I "#$

I?A




+H-

1.0

3.0, Khalf =

Test Case Ill: Max. Util. Rate (PCBs)

[
w
B
8 9 o
5 ¢ 89
= 5 g
o~ o (31
Mmoo
& @ W
& & a
N
LT
| !
1R ..I.I.ll_llmlln.l.. . 3
Iil.l-_lll...ll... ! 1l Iy
gt
o]
e
—t L o 4
L™ || 11 1 I ..\..
e I‘I\
Lottt
A et
Emm——
NN
™~ T
iSh. SN ...l_l_.....l...
/l T T
- —
I’ ll.lll-ll.‘ ...l lllll T
a [T
T —
| T
g -
1 _.J........lt,........rl-. T
B R
) bt at} =) g} o @ i M ) i = i L] i) =
- — - - - =] =] a a [=1 [=} a [=1 =]

(1/3w) uonenuaduo) Jalem aiod

Time (Years)

"I &HGA() (& HSA* 9 (&# ) '3

999 &(& % ,,
& #

$

7

-&

*

5

I -



Test Case Ill: Max. Util. Rate (PCBs) = 3.0, Khalf = 1.0
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Pore -Water Concentration (mg/L)
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Pore-Water Concentration in Mixed Sediment Layer
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Dissolved Concentration (mg/L)
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Dissalved Concentration in Overlying Water Layer
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Dissolved Concantration (mg/L)
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Dissclvaed Concentration (mg/L)
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Dissolved Concentration in Overlying Water Layer
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Profile of PCB-125

Pore - Water Concentration (mg/L)
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Pore Water Concentration (mg/L)

Profile of PCB-71
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Profile of PCB-32
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Profile of Chloride

Pure - Waler Concenliation {mg/L)
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Selected Contaminants:

HC1
FCE-125

[Telete

Cottaminant

Add

Contarminants

Back

Mext

E xit
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ADDAMS Applications - RECOVERY Version 4.3.1

Clean
Sediments

MORPHOMETRY AMD HYDROLOGY

Irmport data from an existing RECOVERY data file for uze under
ARAMS /FRAMES:

5.0000 Ref: 0
0.0500 Ref: 0

Enter 3 of the following walues and prezs Recalculate Button to calculate the dth value

“Water Surface Area [m™2] | 10000000.0000  Refk O
Wrater Depth [m) 10.0000 Ref: 0
Flows Through (m™34w] | 200000000000  Ref 0

Resdence Time [years] 0.0000 Ref: 0
Calculated Residence Time [years] Recalculate

Help

References | Back | Hext | E xit

1:+?

LTS A % B "#

I "#$




ADDAMS Applications - RECOVERY Version 4.3.1

Clean
Sediments

MORPHOMETRY AMD HYDROLOGY

L = Contaminated Sediments Depth [m) I 1.000d Ref 0
z = Depth of Mixed Sediments Layer [m) 0.0500 Bef [

10000000.0000 =R

0.70a0 Ref: O
2.5000 Ref: [
0.0500 Re:

Help |

References

Save Back Hext E xit

LTS OH(H(

* 0 ‘@A () (&" H#$ 4+

I "#$




ADDAMS Applications - RECOVERY Version 4.3.1

MORPHOMETRY AMD HYDROLOGY

L
Porasity Profile FOC Profile Grfﬁ;ﬂi‘;ﬁle
Clean
Sediments
Help References Back Hext E xit
$ ISR O* % N(&"#$)*$"
! ||#$




1:8+

1cations - ersion 4. 3.

SYSTEM PROPERTIES

‘wind Speed [m/sec] | 20000 Ref: 0
Enhanced Diffuzsion [cm™ 2 sec] I 0.00000000E+00  Ref: 0
Enhanced Mixing Depth [cm] I n Ref: 0
[rput b af the following velocities and the third will be calculated:
Rezuspension Yelocity [mdyr] I n Ref: 0
Burial Welocity [mdyr] I 0005 Ref: 0
Settling “elocity [mdyr] I a0 Ref: 0
Recalculate | Calculated Resuspension Yelogity (mdyr] | 1 00000000504
Help | References | Save Back | MHest E st
$ 9 s, ! $&
! Il#$




ADDAMS Applications - RECOVERY Version 4.3.1

Prewvious Compound HC1 Properties Mext Compound

Imitial Concentration in ' ater [microgramssL] I 12000.0000 Ref: 0

Inflows Concentration [microgramssL] I 0.0000 Ref: 0
Additional Conztant External Loadings [kgdyear] I 0.0000 Ref: 0
Initial Concentration in Mixed Sediments [mgkg) I 5.00000000E+00  Ref 0
Imitial Concentration in Deep Sediments [mgdkg] I 0.00000000E+00  Ref: 0
Deep Sediments Concentration Profile |
Molecular Difussivite [crm™2/sec) I 5.0000E-0& Ref: 0
Herny's Constant [atrm-m™3Agmole) I 1.2100E-05 Ref: 0
b olecular YWeight I 46,1000 Ref: 0
Octanaliater Partition Coeff. [mgdm™2 Detanol]{mgdm™3 ' ater] I 0.4900 Ref: 0

Far contaminants with an Octanal ater partition coefficient of zera, partitian

coefficients can be specified by clicking on the "iew Calculated Drata" buttan. Wiew Calculated [ata

DECAY COEFFICIENTS [140r)

Digzolved Contaminant; Particulate Contaminant;
[ W ater I 0 Ref: 0 [ ater I 1] Ref: 0
I bixed Layer I 0 Ref: 0 In Mixed Layer I 1] Ref: 0
In Deep Sediments I 1] Ref: 0 In Deep Sediments I 1] Ref: 0
Help | References | Save Back | MHext | E uit
$ 9 #P&$ #$./;.2, | $&

I "#$
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ADDAMS Applications - RECOVERY Version 4.3.1

Prewvious Compound PCE-125 Properties i Mext Campound

Imitial Concentration in ' ater [microgramssL] I 21300000 Ref: 0

Inflows Concentration [microgramssL] I 0.0000 Ref: 0
Additional Conztant External Loadings [kgdyear] I 0.0000 Ref: 0
Initial Concentration in Mixed Sediments [mgkg) I 2.00000000E+05  Ref 0
Imitial Concentration in Deep Sediments [mgdkg] I 0.00000000E+00  Ref: 0
Deep Sediments Concentration Profile |
Molecular Difussivite [crm™2/sec) I 2.0000E-05 Ref: 0
Herny's Constant [atrm-m™3Agmole) I 5.9200E-05 Ref: 0
b olecular YWeight I 3264600 Ref: 0
Octanaliater Partition Coeff. [mgdm™2 Detanol]{mgdm™3 ' ater] I 5750000, 0000 Ref: 0

Far contaminants with an Octanal ater partition coefficient of zera, partitian

coefficients can be specified by clicking on the "iew Calculated Drata" buttan. Wiew Calculated [ata

DECAY COEFFICIENTS [140r)

Diggolved Contaminarnt; Farticulate Contaminant:
I v ater I 1] Ref: 0 I aker I 1] Ref: 0
I bixed Layer I 1] Ref: 0 In Mixed Layer I 1] Ref: 0
In Deep Sediments I 1] Ref: 0 In Deep Sediments I 1] Ref: 0
Help | References | Save Back | MHext | E uit
$ 9 #5&S #$3/, .72, ! $&

I "#$
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ADDAMS Applications - RECOVERY Version 4.3.1

MODEL PARAMETERS
Total Period of Simulation [years] | 10.00
MHumber of Time Steps Between Frint Intervals for Output File | 1
MNurnber of Time Steps Between Print Intervals for Sediment Lavers | 10
MNumber of Layers ta Print | 50

|1 zing small walues [such az 1] for the time steps between print intervals [ezpecially with long simulation
perodz] can cause large amounts of data to be output by the model. If the deep sedimentz profile does
hot animate properly or the application crashes, increage these numbers and i the model again.

Help | Save Back et E xit

1:8@

I "#$
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uctions: Complete Sect

nput {A), (B), and (C) worksheets. Enter values into white

1. System morphometry and hydrology

Deep
Contaminated
Sediments

1:8A

WATER

External loading options (type "x" in only one): steady state INIIFEEEE time varying I

Enter 3 of the following values and Excel will calculate the 4th value.
Water surface area, A, (m?) [N Suspended solids concentration (mg/L)
Water depth {rn} Weight fraction carbon in solid

Flow through, @ {myr)
Residence time (yrs) NG [

MIXED SEDIMENTS LAYER

L = contaminated sediments depth {m) (max L = 50 m) Porosity
z = depth of mixed sediments layer (m) Particle specific gravity IS
Mixed sediments surface area, A, (m°) [EKN=0 Weight fraction carbon in solid [JIEES

DEEP CONTAMINATED SEDIMENTS LAYER

Porosity I

Particle specific gravity _
Weight fraction carbon in solid

Porosity, FOC and Specific Gravity Profiles (optional):
Specific
Maximum depth (meters) Depth (m}  Porosily Depth {m) Depith {m) Gravity

= 0.85
Depth entries specify the
cummulative depth to which
the corresponding parameter
value will extend. Depth is
relative to the mixed-deep
sediments interface. NOTE,
the cummulative depth
cannot exceed the maximum
specified above.

$ 9 S (=

I "#$




2. System Properties

Wind speed (m/sec) 2
Enhanced diffusion {cm¥sec) 0
Enhanced mixing depth (cm) i
Enter 2 of the following velocities and Excel will calculate the 3rd value.
Resuspension velocity, v (m/yr) 1E-04
Burial ve locity, vy, (mdy) 0.0005
Setlling velocity, v, (mfy) 90
$ 9 $r, ! $&

3. Model Parameters

Time period of simulation {years) 10

Mumber of time steps between print intervals for output file 1
Mumiber of time steps betwean print intervals for sedimeant layers 10
Number of layers to print 50

{Using smallvalues (such as 1) for the time steps betwesn print intervals
{{especially with long simulation periods) can cause the model to output large
famounts of data. If the deep sediments profile does not animate properly or the

$ 9 (., "%

"#$




INPUT {£): PCB congenars and dachlorination processes

STEP 1. Enter EZ # of each congener at time = 0

Enter BZ #5 Separated by a COMITa and space thar’ press enter. (Up 1o 20 BZ #5 may ba emared.)
&

SCHCRAL INFORMATION ONPCDs

[ETEP 2. Ioentity the sSmilated dechioinaton pIocess(es):
Iypa ar "1™ nthe bo 10r poceassas you wart 10 simulae, daleta the ™" from procassas you dont want to simulate, and

cick the Update button to the right.

H LM & orifig

M [*] [ H H 4
X

¥ p L THis input dialogue s led 1o ar algorthm hat oredicts
@ac &L oraduct of lorinaticn steps ('slepwise cachloinatior”). Based
on tha decalarinatiro ifiod, o mast ] zhlaring i ramoved fram

=ac initial PCE congsner. "md.lmnre then sub ected o arcther decklodnation step. This
continaes until ne furter dechorinatior iz possizle uncer the given process(es). The results
are repcited InTabe 1. Forasingepracess, chicrines ere anacked In e ordarshown Ir the
ffirsttasle kelow. When muliiple orocasses are sekected, tha algorithm pricritzes dechlcrinaion
hasad on Wilizm's astimatas halw, which ean biawritian in tha following croar

DFM, DFP. SFP, SFN, UFM, UFP,LP, LM, SFC, UFO. LO

(BZ Numbers. The 209 concenas arg ldentfled hereinusing the system devalopac by
Ballzcomiter & Zell [1980) These "BZ Mumbers” have ean universally adopted desp te thair
51 ght daparturs from LUPAC numbarin the case of 11 congane’s (numbars 53,34, 76, 98 122,
122 124, '25 177, 188 201).

Tiere e 10 powsible pozilions lor chloring substiulion feplacing e byd-ogens i

Values in this table fill automatically based on the input above.
M [} = H H P H
| ] I I I I ]

LM % orihe

B, 2y Wi
Table 1 (raults in racl ars tha tarminal preclucts) LHia
Stepwise Dechiorination Progust [BL #) by Process g | Fesutof 4 .
result if only this 55 Was usad) Multiole
R7z Structurs 1] 4] o H H [ N 14 & nrnn Procassas
126 2 EA 5 71 73 71 73 73 73 71 76 71 [ I— - -
il Bl S| S N N | O = = L= Folychiarinated Biphenyl [PCE)
F 24k 42 3z 0 a2 ER a2 gz ] EF] L 1Ng AIQONT M USEE T seven processas (M, 0, ©, H, B, P, 5 N)

[the angina’ Elphenyl), as denoted by numbers ass aned to sack of the carbon atcrms. 526 the
diacrambalow

descrivec by Badard and Quansar (1995) and adds a srocess to allow e reroval of lore
mata | M) and artha-snsatititad chlociras (otho). Thesa prozessas attack chilorines n apacifiz
[poaticn as shown in the following takle.

[ Fosdons Aracked by Dechls Inmlen 2rs coss
O = cua-Nanked [ 7] © "w ' LK & athe
- i T Trm Lt
SFH EFM  EFM 13 oft e EFH FC
[ = T =Y oFn R 3
IFOLFE M 10

- P L

0 = arbosubattuked
LIzing Mucison Sver, SIVEr Lake, ENa WooasHona seaireants, iVIIAMS (1954 Qeveiopac an
approximata ranking for tha suscaptibility of chloring positicng on 2CBe 1o arderca
docalerination.

Ranking based on accli sheerved in lab Y oxpars and
ph i b b o o nvi -

Posilic of chlarine 01 1i
Aoutly-Hankec metn chlomoe (23410 3451346 b 246
Aoutly-Oenbe pors chlorne (34510355 2,345- 10235
amglr-ferked saca chlodne (34- 0 3 345102 5)
vinghr-farkesd metn cHoans @,35-10 2,5 24,5 10240
sedendh s date ox pens ondic v kimsubelaed to (3,5 L 3 24 1o 2 240 0 360
sclated meta or para chonine (3- or 4- 45 bpbeml: ooposte a substibie d ring
nglr£ared arthe chlorine (2356 0 2,3,8.)

Drdar

Sl e LlEr —

ardek s d eathi ilaezie oo oo 01 B-sibsded g 2 46 o Td- a4
aclated otho chlerne (2- o sphengl)

e

#H# o H

&# $& #

I "#$




STEP ¥ System properties. Enervalues in thewhise boxes.

suspended solics conzentration in water {g'm*)

Values in the colored boxes ars from the START worksheet.

partizle densty ig'm) 1. Linear  Tosimulase inear somption, set n= " bzlow and erter zero in he eight baces under muliiple fractiors.
mived sadimant [ 2 50Fa06 | pemnsiy| 07 | 2 Fraandich I = 1 Freundlich epnnant (dmensonkss)
decp sodimont | 2.50Eic6 | poroety| 07 | 2. Mukipb facions if, and f, roprozent up to o additional carbon fractione [2.g. black carben] affzcing sorpior inthe eadiment)
Tracton orjankc camon (o Ty = o fraction 2 In e water column I = U
wacer (foz,) 0.05 fm= Jiraction 2 in the mixed sediment fon = C
mived (foc,) 005 fuu = fraction 2 in the reen sad mant fog = [
doep foeg) 0.05 = Creurdich scporen: (cimensionleas) ny= Q
HNOTE: parttioning cosfficients for fravtions Zand 3(Kp & Kg) must be sarered in the PCB properties worksheer.
$ 9 AL#(()*$", ! $&
STEP 4: Initial Congener Concentrations (enter values in the white boxes):
Table 2 (Dissohved concenlration & solubility provided as a referance.; _
Initial TOTAL Cencentration {per recime) Initial Disselved Concentration Solubility Inflow Extamnal
BZ Waiar Minad Dioap* Watar Mixad Do pr {ealoulated) Cone. Laad
# fuglL) MO Koy, | (MKt ipgiL) /L) gLy lugl) ugl) ikgim)
122 2.1 3B+ 2 OUE+S 2UEHID 1.12E+03 1.1ZE+U8 1.12E+03 LLDE+0D 1LUDE+D0
" You may enter starting concentraticns that vary with depth using work It (LX)

9

HES&

#H#H #

#$ & #

I "#$




STEP 5: Biotransformation Parameters

Razctiom kinatics can ba modalad using linsar of Monod sxprossions,
{Enter 0 for linear or 1 for Moncd then enter the appropriate parameters below)
mixed sad. = deap sed =

The valwres ervtered below will be the same for all congeners. Te vary these parameters
between congeners, manually enter different values in the PCE Properties worksheet.

|Mened Parameters:
Half-saturation concentration for PCE utilization for: ‘RD {mgiL) = 3. 00E-01
direct oxid fmg'L) =]  3.00E-01
Maximun utilization rate for: reductive dechiorination (yr') <] 1.00E-01
axidation (yr'y=|  0.00E+00
Thneghokd concentration for: recluctivie dechlorination {ma'Li =] 2.00E-03
axidation émg/L) =] 1.00E-02
Yiek coefficient for PCBs (gbic)g[PCE]) [ zwEo ]
|First-order transformation rata (applies to dissclvad mass omly):
Water (yr') = 0.00 00
Mixed (") = .01 00
Dieep (yr') =  omm
$ 9 &3 #% "$&#, "$

"#$




I8 ]
[ETEP &: Substrate Concentrations and Properties (enter values In the White cells)
Hydrocarbon | Initial Water | Initial Mixed | initial Desp | Inflow | External | Kw diss., K diSS., | Ky par, Molecular Henry's Molecular
# conc. cone. cone.* cone. Load | water | Ky par. water | mixed mixed | K diss. deep | K part, deep| diffusivity Constant Welght
(HC #) [TTN] (M Kmar) | (MO Qmars) (=S (Kgyn) () W W W ) [ ] Tatm-m mole] (i mole)
12000 5 5 a1 0.08 ] 08 0000005 0.0000121 5.
0.005 0.03 ] .03 0000005 0.000183 B8
T.001 0005 [ T.005 T.000005 00000018 N
* You may enter starting concentrations that vary with depth using the input (D) Worksheet
$ 9 ) $$ # 45 $&# #(, ! $&
Kp water Kp mixed Kp deep | K® Half-Sat. | Threshold| & . . Methane Gen. | v, ,EAUse | y,,, EAUse | p,, EAUse Pk » EA Use Yok » EA Use
yafoctanol] d) d) d) | constant | conc. Coefs. Coeff (of Coeff. (of NO,) | Coefi. (of Fe(lll) | Coeff (of Mn{IV)) | Coeff. (of SO,
/mgig[Hz0]) () imd {m7g) (MY Lyaia) | (M@ Luamad | (9IMENTG glEATG Q[EAT] a[EATT OIEATG alEATY
0.49 JS1E-08 S1E-08 S1E-03 0 0. 0 [i] 0 0
C.37 “GOE-D7 GOE-O7 GOE-O7 ;:':bhl Ih ] 0. ] ] ] ]
28.8 LBEE-07 3.88E-07 LBOE-O7 0 0. 0 [i] 0 0

) $% # #S S&H

#(, | $& | #$&# (2

"#$




$ 9 # (% #4#3 $&# #(, ! $&

Inkisd Casp Ey Co o Raie ¥, HC Rl St Coamiant Usleg FC: | F5, BAFRE | 3=, Blo: Gpasiic Ani ol G G Diing Aot Vpnyy + Borvm an i b Cosit Uning AC:
Conet Wo[T | o =21 ad Conmians | o) [F) =] =11 =] ]
Erime o wim, 3912 e dewi], o -1 far N
iregL| =l SRIpgy Eoawed It Nimglop d] o i e L] bl L | It gl It
© aai ani 3] T
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Hep | [ ok ]| cancal |

$ 99)'3 &( ($&#, OH'$ B&H( + >.
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Hep | [ ok ]| cancal |

$ 99)'3 &( ($&#, S B&#(+>5

1 )"/ M,.: D3

- g
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— ield Coefficient

Cancel |
[ ok ]
e |

B&H( + >3
&( ($&#, S
$ 99)'3

I "#$
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Gen. Coeff. | Use Coeff

I.Sa.Const. | Rates

_ Hep |

ok | cancel |

$

99 ) '3 &( ($&#,

ol $ B&#( + >8

- F




Min. Conc | Start. Conc. | Elec. Acc
Gen. Coeff UseCosf. | SatComst. | FRates
— Blectron Acceptor Use Coefficient

| Value

02-Substrate | 10.0

Hep | [ ok ]| cancal |

$ 99)'3 &( ($&#, OH'$ B&H( + >7

I "#$

l:<?




Min. Conc. | Start. Conc. | Elec. Acc.
Gen.Coeff. |  Use Coeff. Sat.Const. | Rates

— Hydro. Half Saturation Constart

Walue
02-Substrate 1.0
Methane-Substrate [ 1.0

— Blectron Acceptor Half Saturation Constant

Value
10.0

02

— Mutrient Half Saturation Constant

£ Use all nutrients to limit growth ¢ Use min. nutrient to limit growth

e | ok | cacsl |

$ 99)'3 &( ($&#, 9#S$ B&#( + >

5




Gen Coeff. | UseCoef. |  Sat Const. Rates

" Calculated by model ~ ©* No death " Constant

— Max. Specific Rate of Substrate Litilization

Walue
0 2-Substrate 10.0
Methane-Substrate | 10.0

I Vary spatially

Hep | [ ok | cancel
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Hep | [ ok ] conca |
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_

fm‘l
Coefficients | Reductive Dechlorination Factors |
Concentrations Saturation Constants | Fates

— Half Sat. Constart for Reductive Dechlorination

Value
PCE (1.0
TCE |1.0
DCE (1.0
Voo 1.0

— Half Sat. Constant for Direct Cwidation

Value
Aerobes-DCE 0.0
Aerobes-VC 0.0
Methanogens-DCE (0.0
Methanogens-VC 0.0

_ e | K| Cancd |
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@@

PCE/TCE Reducers |0.0

DCEAC Reducers  |-1.0

" Calculated by model

+ Mo death

™ Constart

Value
PCE (3.0
TCE |3.0
DCE |30
Ve |30

— Max. Specific Rate of Reductive Dechlorination

— Max. Rate of Direct Cidation

Value
Aerobes-DCE 0.0
Aerobes-\TC 0.0
Methanogens-DCE 0.0

_ Hep |

ok | Cancel |
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@

— Yield Coefficient

Saturation Constarts | Rates |
Reductive Dechlornation Factors

— Methane Generation Coefficient

Methanogens-DCE

0.0

Methanogens-VC

0.0

_ Hep |

0K | Cancel |
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—Chlorinated Ethene Stoichiometric Factors

PCE>TCE 0.29273932
PCE-+Chloride |0.10721062
TCE->DCE 0.22014109
TCE-:Chloride | 0.11585891
DCE-=VC 0.56410533
DCE->Chloride | 0.13583067

Hep | [ ok ] conca |
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—Chlorinated Ethene Stoichiometric Factors

TCE->Chloride | 0.11585891

DCE-VC 0.86410523

DCE->Chloride | 0.13583067

OCE-=BEthene (0.0

WC-=Ethene 05

VC-+Chloride 0.5

_ Hep |

oK | Cancel |
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Instructions: Complete Sections 1-3 on this sheet and then Steps 1-8 on the Input {A), (B), and {(C) worksheets. Enter values into white s only.
1. System morphometry and hydrology

Deep
Contaminated
Sediments

WATER

External loading options (type "x" in only one): steady state INIIFEEEE time varying I

Enter 3 of the following values and Excel will calculate the 4th value.

Waler surface area, A, (m?) Suspended solids concentration (mg/L)
Water depth (m) Weight fraction carbon in solid IEEVE
Flow through, @ (m'fyr)
Residence time (yrs) [N ©.00036

MIXED SEDIMENTS LAYER
L = contaminated sediments depth {m) (max L = 50 m) Porosity
z = depth of mixed sediments layer (m) Particle specific gravity
Mixed sediments surface area, Ay, (m°) [EEIZNE Weight fraction carbon in solid [JIEGS
DEEP CONTAMINATED SEDIMENTS LAYER

Porosity

Paricle specific gravity

Weight fraction carbon in solid I

Porosity, FOC and Specific Gravity Profiles (optional):

Specific
Maximum depth (meters) Depth {m) Porosity Depth (m} FoC Depth {m) Gravity
.09

=0
Depth entries specify the
cummulative depth to which
the corresponding parameter
value will extend. Depth is
relative to the mixed-deep
sediments interface. NOTE,
the cummulative depth
cannot exceed the maximum
specified above.

99 )i R B R oo
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2. System Properties

Wind speed (m/sec) 2
Enhanced diffusion {cm®/sec) i
Enhanced mixing depth (cmj i
Enter 2 of the following velocities and Excel will calculate the 3rd value.
Resuspension velocity, v (m#yr) 1E-04
Burial velocity, v, (m/yr) 0.0005
Setlling velocity, v, (mfy) 90
$ 99 8", ! $&

3. Model Parameters

Time period of simulation (years) 1

Mumber of time staps betweean print intervals for output file
Numibzer of time steps between print intervals for sediment layers
Mumber of layers to print

[y
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eachintial PGB congener. Prodictaare then sukjested to ancther dachlarnationatep. Thiz
i wrilil i Turthen dechiorinabon i possible urder he givenpomsses) The esuls

STEP 2. ldentify the simulated dechlorination process(es):

[Typa an "c"ir the box for processes you want to simulace, dalete the "x" from processes you dovtwant o simulate, end
dick tho Update buthon fo tho rignt

are reporiad In Table T, Fora singe pracess, cilornes are attackedinthe order shownin tra
frat tabla halow  Whan mult pla procassas arm sa actad tha algarthm pricntizas dacHaorirat on
basod enWillam's cetimalos bolow, which can oc written inthe following order:

DM, OF2, SFF, 3MK, UFK UFP, L2, LW, SF0, UT0, L0

BZ Numbers, The 209 congarers ara idenfifiad harein using the system developed by
Ballzchmter & Zall (1220). Theze "3Z Mumbers' Fave baon uriversaly adostad dagpiza thair
dlighi depaiture from |JPAC nurberinthe sase of ' 1 congeners (numbera 34, 34, 76 9@, 122,
123, 124,125, 177, 186, 201).

Thaa ara "0 poszibla pasitinrs ‘or chiorine substittion{raplazingtha wdmgans in

the cviginal Bipkony), ac donotod by nurrbors sedgnedto cacn of tho carbon atoms. Soothe

[ — L.
Folychicrinzted Biphenyl (PC

M [+] [ H H P H LM & artho
[ 1 I I I I I I | LPOATE
Values in this table fill automsatically based enthe input above. h
Mo ¢ W H P N IM&atha Siagram below.
L= 1 ] 1 1 1 1 ]
Table 1 Irest it in recd ara the teming| procetz)
Stepwise Dx ion Product (BZ #) by Process g Resul; of
Tesult i only this plocess Was used) Nuitiple
BZz Structurs 1] [+ C H P H LM & ortho | Processes
128 23456 71 73 | 75 7
71 B0 [ [ [ f] [
[H 220 a2 2 a2 B [F

Dechlorination Processes. 1Ne £I00MIMUSES Ne seve prtx?gssss M QG HF, & H)
ibed by Bedard end Quensen( 1995) and ackls a process to allowthe semoval of lonz

mata (LM} and artic-subsiituted =Flariras {orho). Thess processgs atlackchlorinas in spadficl
Fosition as shown ir the follow ng takle

Fostions Atacked by Dechlerinafion Pracess
3 H H [

M H___ LN & orhol
TFH OFF  OFM  FW  OFN OFF OFW LA
Pl S EM LEE urr ] sty
UFM S UFM BFF ZFF U

e R &=
P L=

Using 1uason HIvar, SIve” LaKS. and wooas Ford S8aimenes, ¥ liams (15:4) a6y ecpedan
approx Imate ranking for tha suscaptibliy of chionie paeltions on PCBS to undago
cechlorination.

Renking based i times observad in i and
3 inarion patterns ok din lab d samples!
Cder Zesiten of chlorite o1 pheosl rog
1 doubly-flanked meta chlorine (23 4 te 2.4 23,46 1 1460
2 doubly foslced parn chlsrme (345 1035 23,45 1 2,3.5)
3 amphyflanbed para chboene (34- 10 5 24512 25
4 sngrdlerked nen Henne (3 5 10 250 74 5 1 140
S ualaid s or pa n e o kiesubaled oy (28 0 2e 3 0 2o 246 1 3,69
5 izolated meta of para chlarioe (3- or 4- 45 biphenyl) coposite a substibte d ring
7 cngly flankad crtho chlorine (2,3,8,6 1o 2,3,8 )
F alanced orthe CUCCME oo &- a7 - bR T (2,4,6- 10 2 d- Te 4
% izolated orho chlonine €2- 1o brrhensly
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