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Numerical models

e Simulators of the terrestrial system

* Solve the equations that govern the laws and principles associated with the processes between different components of
the climate system, as well as energy and mass exchanges.
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Numerical models

* Depending on the simulated processes and the climate system component that we want to investigate, we

can have different numerical models: B
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Numerical models

* Temporal and spatial resolution: Define the problem to be solved
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Numerical models

Grids and parametrizations

# 1
W U
| ]
W.M ., W 1 1
I "‘. + Ll| . v.n | » i 7|
UV uv ' B & ™ pu du
By  pvn vy 4 & ) SRR N CENPKEI R R S
=1 | j+1 i- 1 i j+1 i1 | =1 =1 i i«
_— i —
_"|_; . 'II ® o o
The horizontal grid
30°S e ; Finite Element Grid for the
I ADCIRC Model Domain,
Long Island Sound
31°S
32°S :
33°s i
34°S T
35°S Militello and Zundel 2002

12°E 13°E 14°E 15°E 16°E 17°E 18°E 19°E

Workshop: Risco ambiental de contaminantes de preocupacio emergente em aguas residuais urbanas: 2:2blue @ 4¢ ciimar [WPORTO
4] UIy 2025 itorizagdo biolégica, quimi ' 3 oo ‘VWV ter norwater = e R IR,

ferramentas de monitorizagdo bioldgica, quimica e métodos avangados de tratamento e de modelagdo taoste



Numerical models

* Grids and parametrizations

Parameterized Processes in Ocean Models
Ice leads and melt ponds Heat from sun

Freshwater fluxes

Heat Exchange with the
tmosphere

Spurious Mixing in Z coor

ixing

©The COMET Program
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Numerical models

1
Software installation

Grid construction

e Selection of the area

e Bathymetric/Topographic
data

e Spatial resolution

2
Grid construction
Initial and boundary conditions
Forcing parameters

Initial conditions

e |nitial properties of the system
(oceanic/atmospheric
properties)

Boundary conditions

* Values of the variables that will
be inserted in the grid
boundaries continuously during
the simulation (sea surface
elevation, temperature, salinity,
currents, ...)

Forcing parameters

Variables that will force the
model externally during the
simulation (wind, heat and
freshwater fluxes, tides...)
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Numerical models

1 2 3
Software installation ‘ Grid construction ‘ Test simulation
Initial and boundary conditions
Forcing parameters

Calibration
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Numerical models

1 2 3

Software installation ‘ Grid construction ‘ Test simulation
Initial and boundary conditions

Forcing parameters

6 5 4

Validation _ Simulation _ Calibration
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Numerical models

1 2 3
Software installation ‘ Grid construction ‘ Test simulation
Initial and boundary conditions

Forcing parameters

Validation _ Simulation _ Calibration
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Numerical models

1 2 3
Software installation ‘ Grid construction ‘ Test simulation
Initial and boundary conditions

Forcing parameters

6 5 4

Validation _ Simulation Calibration
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Numerical models

* Importance of ocean observations for numerical models:
* Define the initial conditions, the bathymetry of the grid, the forcing conditions.
* Comparing model results with the reality of the system.
e Data used:
e Space: Sensors on satellites
* Marine: Buoys, drifting buoys, gliders, ships, platforms, autonomous vehicles
* Aerial: Drones, airplanes, hyperspectral cameras, Lidar, GNSS, etc...
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Importance of numerical models

* |t is impossible to monitor every point => Lack of continuous, long-term
observations.

* Numerical models help to overcome this lack of observation, characterise
the behaviour of these areas and anticipate the effects of extreme events,
anthropogenic activities or climate change.

* Valuable information for population’s safety and ecosystems’ sustainability

* Essential decision-making support tools for effective and integrated

management.
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Importance of numerical models

e Uses:

Interpretation of physical and biogeochemical oceanographic data.
Representing and understanding ocean, coastal and estuarine processes.
Isolate phenomena.
Analytical applications (test cases).
Linking different subsystems of the climate system.
Representation of past (reanalysis) and future (forecast) states, and the the hydro-morphodynamical
evolution of an estuary for short- and long-term periods.
Understand the main circulation patterns and scenarios.
Potential of the region for wave or hydrokinetic energy production.
Projections of sea level rise.
Representation of the effects on systems (ecosystems, migration patterns, urban settlements, etc.) of:
* Sea states
* Extreme events (waves, floods, ...)
* Climate change
« Man-made interventions (dams, margins alterations, dredging activities, breakwaters, NBS)
* Trends and evolutions (SST, SSS, currents, nutrients, Chl-A, ...)
* Pollutants, sediments, larvae, plastics (macro and micro)
Key tools for coastal/estuarine management and risk assessment.
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Numerical models for risk analysis
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Numerical models for risk analysis

* Hydrodynamic and lagrangian models for contamination risk analysis at oceanic, coastal and estuarine locations:

River flow (m3/s})
1 2 Numencal Return period _ Oceamc
Time 20 February-9 March 2006 ~ 1-13 December 2012 16-26 January 2013

Tide level TPXO.2 TPXO.2 TPXO.2 6038 17634 Historic
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Numerical models for risk analysis

* Hydrodynamic and lagrangian models for contamination risk analysis at oceanic, coastal and estuarine locations:
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Latitude

41.905

41.895

Numerical models for risk analysis

* Hydrodynamic and lagrangian models for contamination
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Average Concentration (%)

risk analysis at oceanic, coastal and estuarine locations:

Accumulation zones in ‘Winter’ scenario: Neap tides vs.
Spring tides
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Numerical models for risk analysis

* But modelling is just another tool.
* A complete study needs to characterise the vulnerability, susceptibility, exposure, adaptive capacity, sensitivity and
economic factors of a system in order to protect the community and the environment.

CLIMATE CHANGE SOCIO-ECONOMIC FACTORS

EXTREME EVENTS

ADAPTIVE CAPACITY

PROTECTION
EXPOSITION SENSITIVITY
SUSCEPTIBILITY VULNERABILITY
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Metodologia geral
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Modelo Ecolégico _—
& 4¢ ciimar D

* Modelo de teia tréfica do estuario do Rio Minho
* (Calibrado e validado para zona estuarina préxima da embocadura do estuario

- toxics mop1)

l’nonhzmg the Effects of Emerging Contaminants on Estuarine
Production under Global Warming Scenarios
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AQUATOX (EPA-US)

*  Modelo de ecossistema
. Sub-modelo da teia tréfica
. Sub-modelo toxicolégico
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Teia trofica

Forcing functions

Food web

*3 primary producers groups
Periphyton, Phytoplankton, Macroalgae

9 consumers groups

Isopod, Amphipod, Polychaete, Bivalve,
Gastropod, Decapod
Copepod, Other invertebrates, Fish

4 detritus groups

Refract. detritus in sediment, Labile
detritus in sediment,

Suspended and dissolved refract.
detritus, Suspended and

Dissolved labile detritus

Simulac¢ao base: controlo
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Efeitos dos MP em
organismos

Type of
plastic

Effects on
organisms

. Digestion Fixation
Locomotion

o Reproduction Growth
s Expansion
Breathing

Bleedin, Cellular,
- transcriptomic,
Wounds

and proteomic Transport
Mortality [osponses Expansion
Reduced fitness

Physiological process

e % & Macro and Micro Plastics ‘

Plastic bag S ;
‘ Balloons 5 3 : :

Fishing net 7 : Efe ito

Entanglement Feeding Contamination/ Substrate for Substrate for
Neurotoxicity colonisation rafting
Fesding Ingestion
Processo

Required parameters

‘ Parametros )
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Revisao bibliografica .
48 ciimar

_+ Efeitos de MPs em organismos marinhos

PS: Poliestireno

PE: Polietileno

PVC: Cloruro de polivinilo
PET: Tereftalato de polietileno
PP: Polipropileno

PLA: Acido Polilactico

PA: Poliamida

PMMA: Polimetilmetacrilato
PES: Poliéster

EVA: Etileno-Acetato de Vinilo

* 190 artigos cientificos 100 {47.1%
* 2012-2024

o
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o
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c
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] 10% 05% 05%
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Tipos de Microplasticos

*blue IINE A
X -‘wwater

ilerrey

Espafia - Portugal




Espécies mais estudadas .0
Efeitos de MPs s

Especies de Cordados

41.3%
Danio rerio
26.1%
2 Oryzins melastigmu
2
c
8 Curassius auratus
10.2%
Dicentrarchus labrax
Ovyaius latipes
8.0% Pomatoschistus microps
g0y |l
Copri . Sebastes schlegelii
Jyprinus aorpio
1.9% 1.4% Oncorhynchus mykiss
- 10% s  05%  05%  0.5% Sparus avrata
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Espécies mais estudadas
Efeitos de MPs

Especies de Artropodos

Culunus helgolandicus

Daphnia magna

9.3% Otros

Tiyriopus juponicus 9.3%

5.6%

Culanus finmarchicus

Crungon crayon

Muacrobruchivm rosenberyii Centropuges typicus

Curcinus muaenas Hyalellu asteca
aricycloping nana Gammarus fossarum

48 ciimar

Especies de Moluscos

Otios

; . Crussostrea yigus
Mytilus edulis

30.0% Corbicula juvanicus

Crassostren vinginica

Ostren edulis

8.0%

28.0%

Serobicularin plana

Mytilus yulloprovincialis
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End-points (efeitos fisiolgicos)
Efeitos de MPs

Estrés oxidativo

Ingestion

Bioacumulacién 8.9%

16.9%
8.6%

Crecimiento

Otras categorias

Motilidad
Respiracion

Neurotoxicidad

X . Metabolismo
Supervivencia

Disbiosis de la microbiota

Respuesta inmune

inlerrey -

Espafia - Portugal

Dario a los érganos
Reproduccién

[ X N N N NI N
50 8 6 &6 & © & & +

Entradas de otras categorias
Desarrollo: 1.8%
Histologia gonadal: 1.8%
Dafio del ADN: 1.5%
Fertilidad: 1.5%
Fecundidad: 1.2%
Eclosién: 1.2%
Fotosintesis: 0.9%
Hundimiento: 0.3%
Apoptosis: 0.3%
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Cofinanciado por
la Unién Europea . (] ° ®

Cofinanciado pela (] . [ ]

Uniéio Europeia [ ]

o Wwwvater



Incorporacao de efeitos de
MP- Critérios de selecdo

4!‘ ciimar

“Experimental Studies on Microplastics lack Realism”

“..only 17% of concentrations used in laboratory experiments have been found in nature, and 80% of particle sizes used in experiments fall below the size range seen in the
majority of environmental sampling” Bucci et al. (2020)

TIPO TAMANHO CONCENTRACAO
Mar/rios: 0,0005—-16 MPs/L

* Mais frequentes: 20 — 5 000 pm Estudos realistas*: efeitos para
Embora os MPs reais do ambiente * Mais significativos: 20 — 1 000 um concentragdes de 0,003-0,007;
sejam maioritariamente microfibras, 0,025 e 25 MPs/mL.

*Horn etal., 2020; Woods et al., 2020; Crump et al., 2020)

as microesferas sdo mais praticas para

e es E e e Tendéncia: Fragmentagao continua -

aumento das particulas mais Tendéncia: Fragmentagdo continua,
€quenas aumento das particulas pequenas -
maior concentracdo

[0,003-100 MPs/mL]

“worst case scenario” (hotspots urbanos)

ESFERAS

[20 - 1 000 pm]

(sem dados para fibras)

S
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Incorporacao de efeitos de
MP- Critérios de selecdo

%‘l ciimar

1000 pm]

Ingestdo de (biomassa) de
presas

1,80

20,00 20,00 75,000 75,000 @ -~39% 100

-~100%

75,000 75,000 Défice energético 0,170

75,000 75,000 -~20-30% Sucesso de eclosdo 0,00010

Redugdo no recrutamento (n2

65,60 102,60 0,002 0,433 -87,5% g A
de juvenis)

o
=)
2

Aumento da mortalidade

100,000 100,000  +42%

12,00
11,00 60,00 10,000 10,000 -50%  redugdo da taxa de ingestao

65,60 102,60 0,149 0,433 -50%  redugdo do recrutamento

Redugdo da taxa de

50,00 500,00 0350 0,350 -20,63% g
crescimento

7279344, ., Taxa de ganho de peso
0,50 15,00 53,900 900 -38 a 80% (WGR%)

10,00 10,00 7,500 7,500 -45%  Produgdo de clorofila
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Incorporacao de efeitos de

MP no modelo base

Animal  Copepod

Main Window

[l Minho BR DEF base ar

=E®

s AQUATOX: Study Information

EPA Release 3.2

. Minho_Dowmstream station
Y State and Driving Variables In Study

Model Run Status:

Total Ammonia as N
Perturbed Run: 05-8-20 11:00 Nitrate as N

Control Run: 05-31-21 12:33 asP

Carbon dioxide
Data Operations: Program Operations:
@ Initial Conds. & Perturbed

& Chemical
Wy ste

Snailt: [Gastropod, H. ulvae]

Predinvt: [Crab_C. maenas]

Prodinvi2: [Other benth.invet]
SmBottomFish1: [P. flesus]

Sed Layer(s)

Add

Animal Type:

Animal Data:

Search Names

Scientific g rtia
Name

Trophic Interactions

Plankton Invert

Help

| Search Scientific Names

Toxicity Record: Edit All

Gamete Mortality

. Benthic Metric
(o] Taxonomic Type or Guild: Susp Feeder & Designation -
AT
'b; References:
g’o Half Saturation Feeding 1 mg/L Leidy & Ploskey '80, p. 42 max.=4.2
[ =] Maximum Consumption 1.8 gigd Kiorboe et al. 1985
—
Min Prey for Feeding 025 mg/L Gaudy et al. 2000
eX
S s e 1 Default - no sediment effect
there is selective feeding unitless
Mean wat weight 0.0006 g wet Thomann 89
Endogenous Respiration 0.01 1/d Leidy & Ploskey, 198, p. D16 = 0.18; respiration increases when salinity
Specific Dynamic Action 0.07 (unitess) Kiorboe et al. 1985 N
Excretion : Respiration 017 ratio Scavia and Park, 1976; excretion of NH3 used for esmoregulation (Gaud,  «
°
N to Organics 0 frac. diy )
P to Organics 0 frac dry
Wet to Dry 5 ratio
Gametes : Biomass 0.01 ratio

0.0001

1/d

Mortality Coefficient

Alteragao dos
parametros especificos
de cada espécie de
referéncia, visando
refletir os efeitos
observados dos MPs.

Sensitivity to Sediment

{lethal effects)
Mean lifespan

0.0271 1id Kimmerer and McKinnon 1987 26 d ave.
Zero Sensitivity ~ Default - no sediment effect
26 days Kimmerer and McKinnon 1987

Fraction that is lipid

0.012  (wetwt)
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Resultados das simulag¢oes:
biomassa_grupos funcionais G‘Q ciimar

- MP
— Base
Copepods Benthic invertebrates Amphipods (g/m2 dry)
Sem efeito direto dos MPs
0.00004 250
0.000035 0.00004
0.00003 200 0.000035
0.000025 0.00003
150 0.000025
0.00002
0.00002
0.000015 100
0.000015
0.00001
50 0.00001
0.000005 0.000005
0 0 0
Clams Polychaeta
Copépodes e Anfipodes - Redugdo moderada da biomassa com
250 25

MPs. (Anfipodes, estdo a sofrer efeitos indiretos - via teia trofica)

200 20
Bivalves -» Colapso populacional evidente no cenario com MPs.

150 15
Poliquetas - Biomassa bastante reduzida e menos oscilatéria com

100 10 MPs.

50 5 Invertebrados Bentdnicos - Queda consistente da biomassa com
MPs. e o
0 0 L4
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Resultados das simulagoes: indicadores
do sistema "!“ ciimar

- MP
— Base ____—
GPP (g02/m2 d) Community Resp. (g02/m2 d) Turnover (B/P) (days)
0.1 30 3000
25
0.08 2500
20 2000
0.06
15 1500
0.04
10 1000
0.02 5 <00
0 0 0
NPP (g02/m2 d) P/R (frac)
0.09 0.025 GPP: Quantidade total de oxigénio produzido pela fotossintese > Sem
0.08 efeito
R 0.02 . . —
0.07 NPP: Energia que sobra da fotossintese depois da respiragdo dos
0.06
rodutores.
0.05 0.015 P
0.04 Respiragdo Comunitaria: Oxigénio consumido por toda a comunidade 2>
0.03 0.01 Picos atipicos no cenario MP.
0.02 0.005 Turnover (B/P): Tempo que a biomassa leva para se renovar.
0.01 ’ P/R: Equilibrio entre produgdo e consumo de energia no ecossistema.
0 o v o
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Conclusoes preliminares:
Efeitos de MPs

* Foram simulados os efeitos dos MPs em parametros fisioldgicos de varios grupos funcionais (como filtradores, bivalves e
predadores bentdnicos), utilizando intervalos de concentra¢ao baseados em estudos laboratoriais, uma vez que ndo estdo
reportados efeitos em organismos marinhos para as baixas concentra¢des de MP medidas in situ (estuario do Minho).

= As simula¢des mostraram reducdes significativas nas biomassas de alguns grupos, refletindo efeitos adversos de MPs.

* No entanto, os indicadores globais do estado do ecossistema (ex: produtividade primaria liquida e bruta, turnover, etc)
mantiveram-se estdveis ou com varia¢des pouco relevantes.

= Estes resultados indicam uma resiliéncia relativa do sistema em relacdo aos efeitos dos MPs; os efeitos manifestam-se
sobretudo de forma localizada e em alguns grupos funcionais, sem comprometer o funcionamento geral do ecossistema a
curto/médio prazo.

Os presentes resultados fornecem uma indicagao util sobre os possiveis impactos ecolégicos dos MPs, mas devem ser
interpretados com precaugao.

O modelo pode ser melhorado caso surjam novos dados que permitam melhorar a sua parameterizagao.
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Transposi¢cao de Dados Experimentais

* Muitos dos efeitos dos MPs foram retirados de ensaios laboratoriais que ndo refletem as concentracdes de MPs quantificadas no
ambiente.

Limitacoes dos Parametros no AQUATOX

* O sub-modelo ecotoxicoldgico ndo contempla uma classe prépria para MPs, sendo necessdrio ajustar parametros funcionais de forma
indireta

* Nem todos os grupos funcionais foram parameterizados, por falta de dados quantitativos.

* Muitos efeitos foram estimados a partir de dados aproximados ou “proxies” (e.g. variacdes na taxa de crescimento)
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Proximos passos

44 ciimar

Chemical Properties and Fate Data:
nho BR DEF base.aps-- Main Window =) Toxicity Data PFA Parameters Use BCF to Estimate Uptake ([
AQUATOX. Study Information 7 e Cremcatsstsse O
e < o ” Molecular Weight 228.29 [ —
Sty Beme | Swn T State and Drizing Variables In Study  DssecdlnCwsan  oa +06%USERR, 2040
Model Run Status: T - = Solubility 62 ppm Knuth, U.S. E.PA. pers. comm.
Perturbed Run: 06-8-20 11:00 N Henry's Law Constant 4E.17 @im mYmol N 1 A I- ~ d V4 It. I f t d
Control Run: 06-31-21 12:33 #IPhosphat as P Ry e SRS 205 vallagao de mulitiplos 1atores ae
] Carbon dioxide P B04E5 mmHg  U.S. EPA. Ecotox Profile
Ust Opocations: Progees o 1‘_’:“";:" bt :)cwxl%l\lalel 3.64 (log) +0.32; Corrales et al., 2015. i St r e S S
. Solids artition Cosficien
e i e EeEeremll
g I Labile sed. detritus " - "
Chemical E Congrol : ;
% | e e
Wy ste % | Quiput mm LowNut Dia MO} O Ean 794000 (/rqoc  John:SONB, lsobe et al; 794000 Jonkers et al
SuspFeeder5: [Copepod]
F Satup o s | SuspFeeders: [Amphipod_Corophium] Refractory DOM to Water Partition Cosfficient:  atph7, KDOMwould be- Inc | usao d e contaminantes o rgé nicos
:;Mﬂ; ||I;opod_C. c.nd“.n:;]l Calc dynamically using pH, pkA and LogkOW (@ 4161E+0002 L/kg OM
2 e e e e, 0 (e.g. CE, nutrientes) no modelo, de
: , /4 ’
4 R, M. ‘ ton Wigaed e cmm“_'kmq Sliiata () 139 Likgd  default .~ .
Fent . o forma a obter previsdes (mais)
& Food Web . Help s : [P. microps] Sorption to / Desorption from Inorganics: (i sediment submodel included)
ater . . . .
T e, K1 iz Kp References: d I d
= e ol integradas e realistas dos impactos
Sed Layer(s) Non-Cohesives " 0 0 0 no sorpidesorp | . d s . “ ”
7 oyer(s pH P — ||l sornaceor cumulativos de varios “stressors” no
pev: rersrey e AC""E""?;:;Z‘!{J"’; 18000 calmol  default Lyman, Reehl, Rosenblatt, 1982; assumed; i ecoss i Ste ma
Rate of Anaerobic - :
Microbial Degradation 0 1d NA; i
mj:;ﬁj‘;:g’g:ﬂi 0 tdinwater NA:i
- wm,:’l‘fﬁﬁj‘f 0 g negligible, Servos et al. 200; assumed: i L
LN
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Proximos passos

Dependente de:

Microbial Degradation

LIRL:] negligible, Servos et al. 200; assumed; i

hudrlusic canstant

jax. Rate of Aerobic o I
Microbial Degradation 0 tiginwater NA; i
atalyzed

@
9000000000 oo . . .

ilerrey

Espafia - Portugal
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Chemical Properties and Fate Data:
~ . . . .
Torly Dete | Quiisaneters || Use BOF o Estiite Upake () " Concentragoes de contaminantes medidas in situ
Chemical is a Base (]
CAS Registry No. 80.05.7
Molecular Weigh . n . . 7 . .
e e = Existéncia de dados tOXICOlogICOS dos contaminantes
Dissociation Constant -
e o i) 10.29 pK: +0.69; US-EPA, 2014- i
_— e B2 pa o considerados nos grupos funcionais do modelo
Henry's Law Constant AEA1 B TMOl e ol o et al, 2015 g p
; —— Convert
P 8.04E5 mmHg LS. E.Pi Ecotox Profile
Octanol-Water 364 (o0) +-0.32; Corralys et al., 2015- i
Partition Coefficient ‘mmm a0 Animat ogsil To delie & recend, Drift Thrshoid anly u g
Days to Reach Equilibrium: 5.85 Chemicaname 155 kgt Lo e L0t K2l | EOD gt Bt o 1 ECSD g e o EC ot e, et . (] L Frac
[(Catcimcdlsn el e auacs Biphend BPA % ICE R, on Freshwe fsh el 1E.01 48 for Mytkas gakprar 2088 005
Birphend- BPA. 5!155!‘ 9 ICE Reg: onfeettwocnd nedoiz  1E-D1 ||4 5 “.l 1 for C. caplata. Q1%esd  0007S H
e aee [ o —l L T LT woorow amsee. =izl [ K2 Elim. rate const (1/d)
Cale dynamically using pH, pkA and LogkoW @ 2.533E+0003 L (kg Biphend: 8P4 ol 9 Warcid ot ol 203 en = = LY oo __aon
Biphend- BPA. 1100 % Shimp, Mexander et ol 1968 1E0 2580 504 0 96 for fieshes sopod 05 oo
OR, Enter override i X Bghand 84 10 5 Ml Mol 15 00 #1853 = SIE 48 forZebun izh onbiyos 1 am
Ikgoc  Johm50118, Isobe et al; 794000 J
value for KPSED 794000 (/kgoG  Johm sobe et o 3 Bshend: 8P4 0 ey ———— ol o o [ [ o an Kl Upta e Const L g
Biphanck 8P4 G 9% Pascoa ol 202 €0 0 o 0 o 0 0
Bisphena BPA. 2240 56 Mihaich et sl 2009: st 25°C 1E01 o o o L] L) o
Refractory DOM to Water Partition Coefficient: at pH 7, KDOM would be: Biptend 8P4 e % Thietal 26 =01 0 o 0 " o o
Calc dynamically using pH, pkA and LagkOW 4 161E+0002 L /kg OM Biphend- 3P4 o % Mty Ermeeran Japen Teo 1600 9 o Ll ° L BC F ( L kg)
OR, Enter override e ) Erim o il £2. i 1 and BEF Gt babavio] () Erbor £ and 2 Cokulin 8CF () Eor Y and BCF Codota 12 () Erim 2 and BCF, ikl 1
/kg OM
value for KOM refrbom K1, DCF wntared o & dry wouht basi; kel rac. i wet wt. .
. T e [] Biotrnsfm. rate (1/d)
Uptake Rate (K1) 139 Likgd default Chemcal name P raira ECS0 photo hagL) ECH0 wep. w1l E.CS0 deborige haghL) ECS0 commer. K2 B tate connt (1) LCS0 kgLl L% v v | Likd Froe
Detiitus » Diphanch 0P Greens 70 % 0 ai% 20 % 00
. Bichond 04 Disen om ] 0 a0 % o |:| ECSO ro th L
Sorption to / Desorption from Inorganics: (if sediment submodel included) Buchen 8P Fumyeens 03 % I ar 01 ® oo g W Ug
Oiphanch AP Mackplvins 1 [ [RLp— a1 " ® 00
K1 K2 Kp References
(Ukgdry &) (17d)  (Lhgary) 0 i Etitn K2 Cabie 1 and BCF deind Eshars] i K1 and B, Coldma F2 () Erio K2 nd BCF. Cabiui F1
Cohesives: (<63 ) 0 o 0 no sorpfdesorp DCF anared on & ry wght Basi i rac. i wl vt GrOWth exp. h
e R e 0 o 0 no sorp/desorp Eatmo Arena K23 usrabom | ot Pl K24 sng Kiom Irpmces Teny Conaton Modek
Non-Cohesives2: (~250 ul) 0 0 0 no sorp/desorp Emate plart LC308 uing ECE0 10 LEO el |:| ECSO repro ( u /L)
Evarmate srimal EC50: vairg LCS0 1 ECS0 10k Help v OK p g
A‘“““"?ﬁfﬂ';;’g{x 18000 calmol  default Lyman, Reehl, Rosenblatt, 1982; assumed; i
v i [ ] Ave. wet wt. (g)
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