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~ Watercourse 

.1 Sampling Point with Number 

1 Mwambashi Source 

2 Muntimpa Dam 

3 Muntimpa Village 

4 Kalulushi Pump 

5 Fikondo Stream 

were sel.:ctE~d 

was 

1. 

6 Chambishi Stream 

7 Peter's Farm 

8 Mwambashi Bridge 

9 Ichimpi Stream 

10 Garnetone 

season are in 
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is nl"~:I11::.::~nt.::u1 in 
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Mwambashi Source 1 55 0.054 0.049 0.17 

2 132 10 0.25 0.68 

3 98 4.5 0.058 0.56 

4 331 4.5 0.075 0.31 

Fikondo Stream 5 1083 7.9 0.080 0.22 

Chambishi Stream 6 79 14 0.075 0.92 

Peer's Farm 7 270 4.5 0.034 0.23 

Mwambashi 8 289 0.87 0.056 0.26 

Gametone 10 318 1.1 0.067 0.24 

season as it 

is in 

seasons. 

Month Mean -',vII,,"Y Rainfall (mm) Mean -·11.111''''1 E'v",l-'v, "'''VII (mm) 

January 292 144 

February 234 134 

March 221 130 

April 76 125 

May 5 163 

June 0 147 

July 0 171 

August 1 220 
r. 4 253 ;:)t;lJlt:1I IIJt::' 

October 30 257 

November 155 178 

December 323 150 

Annual 1341 2072 
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10 0.20 
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7.9 0.031 

14 0.013 
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1.1 0.017 
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0.39 

0.15 

0.053 

0.75 

0.059 

0.090 

0.066 
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as 'UI y&it eL- .... .... " · __ "._JGt.IUII 

CU Co Zn Cd Max Metal 'VCI CI!:jC 

Effluent 01 830 2600 3200 2200 3200 Zn 2200 

Effluent 02 550 2200 300 1800 2200 Co 1200 

Effluent 03 1700 2200 850 990 2200 Co 1400 

Effluent D4 2800 2500 980 440 2800 Cu 1700 

Effluent 05 350 2800 470 2700 2800 Co 1600 

Effluent 06 1500 2200 0 480 2200 Co 1000 

Effluent 07 1600 1400 270 680 1600 Cu 980 

Effluent 08 1800 1500 1700 1400 1800 Cu 1600 

Note Results I t.:!-'UILt.:U signifi l figures. 

are in 
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Acute I" 

s 1 and/or 

s 1 and/or 

algae or other aquatic s 1 mg/I 

measures 

is nl".:>ct:'ntorl in 

Acute II 

>1 -s 10 mg/I and/or 

>1 - S 10 mg/I and/or 

>1 - !> 10 mg/I 

1 

Acute III" 

>10 -!> 100 and/or 

>10 - !> 100 

and/or 

> 10 - !> 100 mg/I 

Acute I may be subdivided for some systems to include a lower band at S 0.1 mg/I 

through the Note ** OI11E'C1C1lrv Acute III Some systems may extend this range beyond an of 100 

introduction of another category 
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:5 1 
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and/or 

Chronic II 

> 1 -:5 10 mg/I and/or 
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determined BCF 

'\IU'I...\",;:) > 1 

a as 

if 
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Chronic III 
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of Global and national 

use 

one 

use eco-
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Type of Impact Category 
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Environmental National critical 

themes loads 

EPS default Present state of 

environment 

Tellus Zero emission (not 

emissions 

resources and 

work environment 

Relative reduction of distance Switzerland, 

to target Netherlands, 

Sweden or Norway 

WTP to avoid Global 

WTP for flue gas cleaning USA 

Impact potentials based on 

chemical, or biological 

properties of emitted 

substances or resources 

End point effects 

Emissions 
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Table A4.2: Different methods for the assessment of ecotoxicological impacts. (Boustead et at. 1999, Schultze et at, 2000, Guinee et at, 2000) 

I Method I Effects concemed 

The CML Method 1) Terrestrial ecotoxicity 

2) Aquatic ecotoxidty 

I Criteria/ comments Reference 

The provisional dassification factors for ecotoxicity are derived from NOEC or LCso multiplied by a safety factor. The classification Heijungs et aI., 

factors are expressed by mj water/mg substance and kg soil/mg substance leading to results as m3 polluted water and kg polluted (1992) 

soil 

Fate, persistence, or mixture toxicity is not addressed. No distinction is made between freshwater, seawater and groundwater. 

The USES Model 1) Terrestrial ecotoxicity The USES-LCA method uses a nested level III multimedia model and calculates the fate of chemicals by considering inter-media Guinee and 

EDIP Method 

(Agricultural and Industrial 

soil) 

2) Aquatic ecotoxidty 

1) Acute, aquatic toxicity 

2) Chronic, aquatic toxicity 

3) Chronic, terrestrial 

toxicity 

transfer, intra-media transfer, and degradation. The global environment is represented by the arctic, moderate and northern 

tropic zones 

EmiSSions only take place on the continental scale and the chemicals are distributed instantaneously and uniformly in the release 

compartment. Emissions to each of the five compartments can, via transport processes, cause impacts in all compartments of the 

model 

Heijungs, 

(1993), Guinee 

eta/, (1996) 

The EDIP method is divided into two steps. The first is a screening step which conSiders exposure and ecotoxicity and determines Hauschild et aI., 

which substances from the inventory contribute to toxicity impacts. During the second step for aquatic ecotoxicity, (1997) 

characterisation factors for acute and chronic ecotoxicity are calculated 

The fate analysis includes evaporation, deposition, and degradation. The ecotoxicity factors are based on PNEC for acute aquatic, 

4) Acute toxicity to chronic aquatic and terrestrial toxicity, and LOEC for microorganisms in wastewater treatment plants. 

wastewater 

plants 

treatment 
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Critical Surface 1) Terrestrial ecotoxidty 

Time Method 2) Aquatic ecotoxidty 

Method Effects concerned 

USES LCA Model 1) Terrestrial ecotoxicity 

2) Freshwater Aquatic 

ecotoxidty 

3) Freshwater Sediment 

ecotoxicity 

The aquatic ecotoxicity potential (AEP), is defined as the product of a fate and an effect factor divided by the corresponding Jolliet and 

product of the fate and effect factor of zinc as a reference substance for the water compartment. Crettaz (1997) 

The volatization and sedimentation processes are included without considering the feedback to the original source compartment. 

Besides emissions to water emissions to soil are considered; the fraction of the emission to soil that reaches the freshwater is 

based on the CREAMS-GLEAMS model. Inter-media transfer is included by fractions transferred between air, soil and water, such 

as fwi in the equation below. 

Criteria/ comments 

As with the other models, first substance specific characterisation factors, called aquatic ecotoxicity potentials (AETPs), are 

determined. This is done by calculating potential PEC/PNEC ratios (risk characterisation ratios, RCRs; PEC is the predicted 

environmental concentration) for the two target compartments, freshwater and seawater, and for each emission based on a 

fictional 1000 tjday emission The AETPs are then calculated for each emission compartment by dividing the so-called freshwater 

and seawater RCRs by the corresponding RCRs of the reference substance (1,4-dichlorobenzene) emitted to a reference 

Reference 

4) Marine Aquatic compartment, in the case of water, the continental freshwater compartment. 

Potentially 

Affected Species 

Approach 

ecotoxidty 

5) Marine 

ecotoxicity 

The fate model used in USES-LCA requires a continuous release in units of mass per time as input, whereas in lifecycle 

Sediment inventOries, releases are given in units of mass. 

The approach is based on the notion of PAFs (Potentially Affected Fraction), the fraction of species that, given an environmental 

concentration, is exposed above the No Observed Effect Concentration (NOEC). 

The PAF and the PNEC are both based on the same curve. To apply the PAF concept requires additional data. As these data are 

still lacking for most substances, the concept still has little practical use. The fact that the PAF provides a measure of toxidty that 

is comparable between substances is conSidered to be its major advantage. 

Specific rules of addition hold for combining PAFs, which are difficult to transpose to LeA, because as a baseline LCA integrates 

over space and time and these addition rules for combined toxicity are of course only valid when the substances are present at 

the same place at the same time. 
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Table A4.3: Different methods for the assessment of ecotoxicological impacts. (Boustead et at. (1999), Shultze et at. (2000), Guinee et at 

(2001» 

CMl Method 

EDIP Method 

Environmental 

Development 

Industrial Product 

of 

1 Aquatic Toxidty 

Compartments - Water and The CML method uses an effect factor calculated from the The AETS is then calculated by summing the products of 

Soil inverse of the maximum tolerable concentration (MTC) as the AETPs and the masses of the substances emitted as 

Restriction - emission to water 

toxic only to water and 

similarly for soil 

Does not include degradation 

and intermedia transport 

defined by the US EPA. 

I 
AETP , == ECA ' == --

I , MTC; 

where ECA; is the ecotoxicological classification factor for 

aquatic ecosystems for substance i (m3/mg) and MTC; is 

Does not distinguish between the maximum tolerable concentration of substance i in 

acute and chronic toxicity water, later referred to as the PNEC (mg/m3). 

Compartments 

Emission air, water, soil 

Effect soil and water 

Distinguishes between acute 

and chronic toxicity 

Models of degradation and 

intermedia transport only 

rudimentarys 

AFT? ~'" = EF (elwa ), = f.,",ETF • .., 

AETP ,.~", = EF (etwc), = f .. ,jBio ,ETF w,j 

Where EF(etwa) is the equivalency factor ecotoxicity water 

acute, EF(etwc) is the equivalency factor ecotoxicity water 

chronic, t....i is the final partitioning of substance i between 

emission compartment and water for acute ecotoxicity 

(dimensionless), fwc,i is the final partitioning of substance i 

between emission compartment and water for chroniC 

ecotoxicity (dimensionless), BiOi is the biodegradation 

index of substance i, derived from the Organisation for 

Economic Cooperation and Development or EU tests 

(dimensionless), mwa,1 is the acute ecotoxidty (effect) 

factor, and mWC,i is the chroniC ecotoxicity (effect) factor 

(both: inverse PNEC [m3/mg]) 

AETS = ETP Q = L ECA 1M,. 
; 

where ETPa is the aquatic ecological toxicity potential (m3) 

and MW
i is the mass of substance i emitted to water (mg). 

The AETSs (i.e., ecotoxidty potential EP(etwa) or 

EP(etwc), in EDIP terminology) are then derived by 

summing the products of the masses released with 

respective equivalency factors, as with the CMl method. 

These category' indicator results have a unit m3 of the 

respective compartment, indicating which dilution volume 

is necessary such that the predicted no-effect 

concentration (PNEC) values are not exceeded. 

Reference 
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USES 1 Model 

USES LCA Model 

1 Effect ..... ' 1 .... _ Toxicity 

Compartments - air, water, AETP is based on an arbitrarily chosen 1000 kg/day The AETS is then calculated by summing the products of 

industrial soil and agricultural 

soil 

Distinguishes between acute 

and chronic toxicity??? (have 

to check) 

Models of degradation and 

intermedia transport based on 

the SimpleBox 1.0 model 

Compartments air, 

freshwater (aquatic and 

sediment), marine (aquatic 

and sediment) and terrestrial 

Distinguishes between acute 

and chronic toxicity 

Uses scenario analysis to asses 

the sensitivity of the model to 

emission of a substance normalised as a potential in 

comparison to l,4-dichlorobenzene (l,4-dcb) 

PECwaler • EGf/UG 
AETP '~""I': •• ~- ' , 

I ECwater waler ,I,<i-deb • Eaqua 1,4-rkb 

AETPi,<OOI1lI> is the aquatic eco toxicity potential as a result of 

an emission of substance i to the compartment ecomp 

Eaquai is the effect factor representing toxic impact of 

substance i on the aquatic ecosystem (redprocal of the 

PNEC) 

PECwater"""mp,i is the predicted environmental 

concentration in the water compartment from an emission 

of 1000kgjday of substance i to compartment ecomp 

FAETP = PE(jreshwaler«_.; • Ejreshwale'i 

u/c,""" jPE('{reshwaer!nW,>lftller.L4_tkb. F]reshwate1i.4_tkb 

FAETPi,ecomp is the freshwater aquatic eco toxicity potential 

as a result of an emission of substance i to the 

compartment ecomp 

Efreshwater; is the effect factor representing toxic impact 

of substance i on the freshwater aquatic ecosystem 

different time and spatial (redprocal of the PNEC) 

horizons PECfreshwaterECOmp,; is the predicted environmental 

More realistic degradation and concentration in the freshwater compartment resulting 

intermedia transport routes from an emission of 1000kgjday of substance i to 

compartment ecomp 

the AETPs and the masses of the substances emitted as 

AETS = L L AETP;,,~,p Mi;.,,~,P 
i er:omp 

where ETP. is the aquatic ecological toxicity potential em3) 

and Mii,ECOmp is the mass of substance emitted to 

compartment ecomp 

The AETS is then calculated by summing the products of 

the AETPs and the masses of the substances emitted as 

AETS = L L FAETP ;"~'P Mi;"',m,p 
i t:COffIp 

where ETP. is the aquatic ecological toxicity potential (m3) 

and Mi;,ECOmp is the mass of substance emitted to 

compartment ecomp 

Reference 
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Critical Surface Time Compartments 

Method Emission air, water, soil 

Effect soil and water 

Distinguishes between acute 

and chronic toxidty 

Models of degradation and 

intermedia transport only 

rudimentary 

The aquatic effect factor is expressed as the inverse PNEC, 

which is determined according to the U.S. EPA procedure. 

The characterisation factor for emission to water is 

calculated as 

w 

AET'P == AEP,. == F;Ei == V W PNEC' 
i" water 

Fz"Ez" r~, 1 
VW PNECz,,' 

AEPi is the aquatic ecotoxicity potential of the substance i 

emitted to water (kg zinC/kg substance i emitted to water), 

r, is the residence time in the water compartment 

(years), v ' is the volume of the water compartment per 

unit area (m3/m2
), PNEC i' is the predicted no-effect 

concentration (PNEC)(kgjm3), 

I Ao·otic ToxIdty 

The category indicator is then 

AETS = S aquatio = L (M i
W AEP i + Ii ~ M : AEP i) 

i 

Saquatic is the aquatic toxicity score (kg zinc emitted to 

water),where M t is the mass emitted to medium s 

according to the inventory (kg of substance i), and /;sw is 

the fraction of the emission to soil that reaches water 

Reference 
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A.S Environmental Modelling 

levels of Multimedia (fugacity) Models 

Based on the level of complexity desired and on the goal of the modelling efforts, all 

these advective, reactive and diffusive processes can be accounted for in multimedia 

models. These considerations were the basis of distinguishing four different levels of 

fugacity models. Mackay (1991), Coulibaly (2000) and Heijungs (1999) discuss the 

various levels of Fugacity Models. These are summarised below. 

Fugacity Model Level I 

Level I is the simplest and quickest fugacity calculation that can be used to assess 

the case of an environmental contamination. It uses only the partition coefficient and 

an evaluative environment, as shown in Figure AS.1, to predict the chemical 

distribution between all the phases present 

figure A5.1: Schematic Representation of a Catchment 

Air 

volati ·sation 

evaporation So 

Sediment 
Groundwater 

The figure includes five major compartments, subdivided as follows: 

1. The air compartment consists of pure air phase and aerosols. 

2. The soil compartments consist of soil and terrestrial plants. 
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3. The water compartment consists of pure water phase, suspended sediment, 

and aquatic biota including fish, plant and other aquatic populations. 

4. The sediment compartment includes the deposited sediment layer. 

A Level I simulation is of the equilibrium distribution of a fixed quantity of conserved 

(i.e. non-reacting) chemical, in a closed environment at equilibrium, with no 

degrading reactions, no advective processes, and no inter-media transport processes 

(e.g. no wet deposition, or sedimentation). The medium receiving the emission is 

unimportant because the chemical is assumed to become instantaneously distributed 

to an equilibrium condition. 

Physical-chemical properties are used to quantify a chemical's behaviour in an 

evaluative environment. Three types of chemicals are treated in this model: 

chemicals that partition into all media (Type 1), involatile chemicals (Type 2), and 

chemicals with zero, or near-zero, solubility (Type 3). The Level I model assumes a 

simple, evaluative, closed environment with user-defined volumes and densities for 

the following homogeneous environmental media (or compartments): air, water, soil, 

sediment, suspended sediment, fish and aerosols. 

This model is useful for establishing the general features of a new or existing 

chemical's behaviour. A Level I calculation gives the general impression of the likely 

media into which a chemical will tend to partition and an indication of relative 

concentrations in each medium. The results of changes in chemical and 

environmental properties may be explored. 

Fugacity Model Level II 

A Level II simulation describes a situation in which a chemical is continuously 

discharged at a constant rate and achieves a steady-state and equilibrium condition 

at which the input and output rates are equal. Degrading reactions and advective 

processes are the loss or output processes treated. Inter-media transport processes 

(eg. no wet deposition, or sedimentation) are not quantified. The medium receiving 

the emission is unimportant because the chemical is assumed to become 

instantaneously distributed to an equilibrium condition. 

184 



Univ
ers

ity
 of

  C
ap

e T
ow

n

Physical-chemical properties are used to quantify a chemical's behaviour in an 

evaluative environment. Three types of chemicals are treated in this model: 

chemicals that partition into all media (Type 1), involatile chemicals (Type 2), and 

chemicals with zero, or near-zero, solubility (Type 3). The Level II model assumes a 

simple, evaluative environment with user-defined volumes and densities for the 

following homogeneous environmental media (or compartments): air, water, soil, 

sediment, suspended sediment, biota and aerosols. 

This model is useful for establishing the general features of a new or existing 

chemical's behaviour. A Level II calculation gives an indication of the likely media 

into which a chemical will tend to partition and an indication of relative 

concentrations in each medium. The distribution between media is the same as in 

Level I. The results of changes in chemical and environmental properties may be 

explored. 

Three persistences are calculated, an overall value, TOl and individual persistences 

attributable to reaction only, TR, and advection only, TA• 

Consideration of advection and reaction rates allows for the calculation of chemical 

persistence. It provides a first estimate of overall environmental persistence, which 

is a critical property of the chemical. It also shows which loss processes are likely to 

be most important. A fast reaction or short half-life may not be significant if 

relatively little of the chemical is subject to this reaction by virtue of its partitioning. 

The potential for the chemical to be subject to long-range atmospheriC transport is 

also indicated by the magnitude of the air advection loss. The global chemical 

persistence is best indicated by the reaction persistence, whereas the local 

persistence is indicated by the overall persistence. 

Fugacity Model Level III 

A Level III simulation describes a situation which is one step more complex and 

realistic than the Level II model. Like the Level II model, chemical is continuously 

discharged at a constant rate and achieves a steady state condition in which input 

and output rates are equal. The loss processes are degrading reactions and 

advection. Unlike the Level II model, equilibrium between media is not assumed 

and, in general, each medium is at a different fugacity. A mass balance applies not 
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only to the system as a whole, but to each compartment. Rates of inter-media 

transport are calculated using D values which contain information on mass transfer 

coefficients, areas, deposition and resuspension rates, diffusion rates, and soil runoff 

rates. 

Mass balances are calculated for the four bulk media of air (gas + aerosol), water 

(solution + suspended sediment + biota), soil, (solids + air + water), and sediment 

(solids + pore water). Equilibrium exists within, but not between media. For 

example, sediment solids and pore water are at equilibrium, but sediment is not 

necessarily at equilibrium with the overlying water. 

Physical-chemical properties are used to quantify a chemical's behaviour in an 

evaluative environment. Three types of chemicals are treated in this model: 

chemicals that partition into all media (Type 1), involatile chemicals (Type 2), and 

chemicals with zero, or near-zero, solubility (Type 3). The model can not treat 

ionising or speciating substances which limits the usefulness of these models when 

considering metals and ionic species. The Level III model assumes a simple, 

evaluative environment with user-defined volumes and densities for the following 

homogeneous environmental media (or compartments): air, water, soil, sediment, 

suspended sediment, fish and aerosols. 

This model gives a more realistic description of a chemical's fate including the 

important degradation and advection losses and the inter-media transport processes. 

The distribution of the chemical between media depends on how the chemical enters 

the system, e.g. to air, to water, or to both. This mode of entry also affects 

perSistence or residence time. 

Three persistences are calculated, an overall value, To, and individual persistences 

attributable to reaction only, TRI and advection only, TA• 

The rates of inter-media transport are controlled by a series of 12 transport 

velocities. Reaction half-lives are requested for all 7 media. The advective residence 

time selected for air also applies to aerosols and the residence time for water applies 

to suspended sediment and fish. The advective residence time of aerosols, 

suspended sediment and fish cannot be specified independently of the air and water 
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residence times. Change in contaminant mass is equal to the total input minus the 

total output: 

where VI represents the volume, Zi the bulk fugacity capacity, D1j the inter-media 

input transfers, On the inter-media output transfers and Ii the direct input in the 

compartment i. The subscript j represents the other compartments contributing to 

the mass input into the compartment of interest i. Since steady state conditions are 

assumed, the first term df/dt is equal to zero and the resulting system of equations 

can be solved for the different fugacity parameters. 

Fugacity Model Level IV 

The level III fugacity model used to solve a steady state problem can be extended to 

handle unsteady state situations. The additional complexity has the cost of more 

input data as initial conditions are now required to perform the simulation. Level IV 

can be very advantageous, especially when long-term scenarios need to be 

considered. Also it may indicate to decision-makers the required time for an 

environment to return to an acceptable level of contamination. The term V1Z1dJfjdt is 

not zero in the unsteady state level IV, thus the chemical fugacity and concentration 

are allowed to change with time. 

The inter-media transfers discussed above constitute the main difference between 

the multimedia models and the spatial models. The advantages in using a multimedia 

approach include the ability to add and compare all the D values (MTC) individually 

while keeping computations relatively easy to follow. Also, all the MTCs can be added 

in series or in parallels to determine the overall contaminant fate. These MTCs values 

contain a great deal of information as to which process would dominate the ultimate 

fate of the contaminant and thus lead to effective decision making. 

Description of Generic fugacity Model 

The multimedia approach predicts the fate and transport of contaminants by 

incorporating, not only the single medium fate and transport, but also the inter­

medium transfers in the form of a comprehensive model. A contaminant is thus 

modelled using not only its chemical-physical characteristics, but also by considering 

187 



Univ
ers

ity
 of

  C
ap

e T
ow

n

the characteristics of the environment (including all phases that are present). One 

popular multimedia model that is used by researchers is the Mackay model. The 

Mackay type model is to be used as the framework of this research. These models 

are based on the well-accepted thermodynamics concepts such as fugacity and 

equilibrium. 

Fugacity is denoted by the symbol f, and has units of pressure (Pascal), It is related 

to concentration as follows: 

C=feZ 

where, 

C is the concentration in mole/m3 

fis the fugacity in Pa 

Z is the fugacity capacity in mole/m3.Pa 

A5-2 

Although the fugacity concept is not meaningful when considering the behaviour of 

inorganic species, the concept of partition coefficients may be used when considering 

the behaviour of metals at equilibrium with the environment. 

Toxicological Databases 

Toxicological databases are currently available in two forms. The original form is a 

library of data which summarises the relevant toxicological data such as the 

HAZCHEM Data and ECOTOX database. Recently, the toxicological databases have 

been linked to multi-media fate models. Examples of such databases are CalTOX, 

ChemCAN, HAZCHEM and the USES Database which uses the Simplebox Model. 

These models were described by Cowan et al (1995) as follows: 

1. CalTOX is a fugacity based model that combines Level IV soil layer 

compartments with a steady state Level III model containing four 

compartments. The CalTOX model was developed to assist California 

Environmental Protection Agency to estimate chemical fate and human 

exposure in the vicinity of hazardous waste sites. CalTOX also includes 

indirect algorithms and tools to quantify and assess uncertainties in model 

outputs 

2. ChemCAN is a steady state Level III model, developed by Health Canada, 

which uses the fugacity and aquivalence approach to predict a chemicals fate 
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in any of the 24 regions of Canada. The model contains four main 

environmental compartments and a number of SUb-compartments. It is very 

similar to the equilibrium criterion series of models which deduce chemical 

fate in a hypothetical 105 km2 region and to the basic MacKay model 

(MacKay 1991) 

3. HAZCHEM is a steady-state level III model with five compartments, two of 

which are soils. It is based on the same fugacity model as ChemCAN but 

contains a number of modifications. It uses matrix inversion to find the 

steady-state solution. It was developed as a regional scale model for all EU 

member states. 

4. SimpieBOX is a steady-state level III. It consists of eight compartments, 

three of which are soils of different uses and properties. It also produces 

quasi-dynamic (level IV) output by using an external numerical integrator. 

Because the model was developed at RIVM as a regional scale model for the 

Netherlands to be used as part of the Uniform System of Evaluation of 

Substances (USES), its default environmental characteristics represents the 

Netherlands. SimpieBOX uses the classical concentration concept to complete 

mass balances. 

Cowan et al (1995) compared these models and concluded that: 

1. The models produce essentially the same results (within a few percent) only if 

the relevant mechanisms and parameters are set to the same value 

2. If some of the input parameters are left to the discretion of the modelier, 

different choices can be made yielding different results. These differences in 

parameters, although understandable and for many scientific purposes 

inSignificant, may be significant in a regulatory decision-making context. 

3. Extension of the model definition with a list of values for mass transfer 

coefficients will eliminate most of the human error differences in model results, 

but certain structural differences in the model will result in discrepancies. 

Kawamoto et al (2001) conducted an evaluation of the USES and ChemCAN model in 

Japan to determine which model should be used, the difference between the model 

outputs and the accuracy of the model predictions. The study concluded that 

ChemCAN and USES models give consistent descriptions of the environmental fate of 

69 chemicals on two spatial scales calibrated to represent the country of Japan and 
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Kanagawa prefecture. Predictions from the two models rarely differ by more than a 

factor of 10. Calculated environmental concentrations cover many orders of 

magnitude in environmental concentration and the chemicals encompass a spectrum 

of physico-chemical properties and emission patterns. 

The models have been developed to describe the chemical fate of organic 

compounds in the environment and have not been specifically adapted to metals. 

Metals are treated as pseudo organic compounds in the models and the speciation 

and fate of metals in the environment has been recognised as a grey area in the 

models (Boustead et aI., 1999, Huijbregts, 2000) 

Table AS.1: Major sources for the differences between HAlCHEM, ChemCAN, 

SimpieBOX and CalTOX models with respect to water (Cowan et a/199S) 

Difference HAZCHEM ChemCAN SlmpleBOX CClITOX 

calculation and Fugacity basis (mass Fugacity and Aqulvalence Concentration basis Fugacity and Aqulvalence 

Mass Balance transfer based on 0- basis (mass transfer (mass transfer based on basis (mass transfer 

values derived from based on D-values D-values derived from based on D-values 

partlal mass transfer derived from partlal mass partial mass transfer derived from partlal mass 

coefficients and z-values) tra nsfer coefficients and coefficients and z-values) transfer coefficients and 

z-values) z-values) 

Compartments Bulk water compartment Bulk water compartment Biota and suspended Bulk water compartment 

with equilibrium among with equilibrium among matter as separate with equilibrium among 

sub phases sub phases compartments sub phases 

Degradation In On bulk water basis On bulk water basis On (dissolved) water On bulk water basis 

Water phase basis 

Concentration 1 mg/I on wet weight 1 mg/I on wet weight 1 mg/I on dry weight Not used in mass balance 

biota In water basis basiS basiS 

Bioconcentration BCF '" 0.05 Kow BCF '" 0.05 Kow BCF '" 0.05 Kow/1.07 BCF = 0.05 Kow 

(density biota 1070 

kg/m3
) 

Solids-water Kp = foe 0.41 Kow Kp = foe 0.41 Kow Kp = foe Kow Kp - foc O.4B Kow 

partitioning 
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APPENDIX B - CASE STUDY 

B.l Case Study Measure Environmental Concentrations 
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Appendix 81: Dry Season Water Analysis 

SAMPLE PIa Mg 
IL mglL 

Mwamll.sIlI So<xce A 0.3 4 
Mwambeslll SotXce B 0.05 0.033 0.175 0.5 3.1 0.2 4 456.5 
Mwambeslll SotXce C 54 0.02 0.099 0.172 0.51 3.1 0.5 4 3 751.25 

Mwambeslll SotXce 0 66 0.06 0.014 0.169 0.53 3.5 0.3 3.9 769.75 

Mwamll.sIlI SotXce E 66 0.05 0.045 0.159 10 0.52 3.6 0.4 4 4.63 537.75 

55 0.054 0.0494 0.1668 16.8 0.514 3.36 0.34 4 3.506 613.5 

<0.001 0.447 6.9 141 56 34.6 
47 1.32 0.009 0.405 0.48 12.1 6.9 126 53.9 37.1 

66 1.15 0.013 0.34 0.51 12.5 6.8 161 56.1 62.9 
56 1.29 0.029 0.295 20 0.51 12.5 7.1 164 55.6 55.99 

50 <0.10 0.026 0.266 30 0.5 13 7.1 182 55.1 49.3 
43 1.04 0.01925 0.349 20 0.418 12.22 6.96 154.8 55.34 47.978 

GamaloneA 327 1.18 0.073 0.249 20 0.48 17.9 9.9 299 66 38.65 

Gamatone B 315 1.74 0.064 0.248 20 0.5 18.1 9.8 301 67.5 40.01 

GamaloneC 306 0.52 0.071 0.213 50 0.59 20.3 9.9 307 66.7 29.47 

GamaIoneO 328 1.55 0.05 0.242 10 0.48 18.3 10.2 306 66.5 34.91 

GamaIoneE 313 0.55 0.075 0.222 43 0.53 20 9.7 306 67.3 48.57 
317.6 1.108 0.0666 0.2348 28.6 0.516 18.92 9.9 303.6 66 38.322 
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B.2 Case Study Model Results 

Please note that the figures quoted in the following tables are computer generated. 

They have been generated by the River Compartment Model. These figures are only 

accurate to two significant figures due to the assumptions required for the 

development of the models. 
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Table B.2.1: River Compartment Model Output - Environmental Metal Concentration 
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0.02 0.01 0.10 
0.01 0.01 0.09 
0.01 0.01 0.09 
0.01 0.01 0.09 
0.01 0.01 0.08 
0.01 0.01 0.08 
0.01 0.01 0.08 
0.01 0.01 0.07 
0.01 0.01 0.07 
0.01 0.01 0.07 
0.00 0.01 0.07 
0.00 0.01 O.OS 
0.00 0.D1 0.06 
0.00 0.01 0.06 
0.00 0.01 0.06 
0.00 0.01 o.os 
0.00 0.01 0.05 
0.00 0.01 0.05 

Efluent03 

330.42 
310.93 4.04 0.07 
282.59 3.60 0.07 
275.33 3.21 0.07 
259.08 2.86 0.07 
243.80 2.55 0.06 
229.42 2.27 0.06 
215.88 2.02 0.06 
203.15 1.80 o.os 
191.17 1.61 0.()6 
179.19 1.43 0.06 
169.28 1.27 0.05 
159.29 1.13 o.os 
14UII 1.01 0.05 
141.05 0.90 0.05 
132.73 0.80 0.05 
124.90 0.71 0.05 
117.53 0.114 0.05 0.17 
110.80 0.57 0.04 0.16 
104.08 0.51 0.04 0.16 
97." 0.45 0.04 0.15 
92.'6 0.40 0.04 0.15 
86.72 0.36 0.04 0.14 
81.61 0.32 0.04 0.14 
76.79 0.21 0.04 0.13 
7226 0.25 0.04 0.13 
68.00 0.23 0.04 0.12 
63.119 0.20 0.03 0.12 
60.21 0.16 0.03 0.11 
56.GII 0.16 0.03 0.11 
53.32 0.14 0.03 0.11 
50.17 0.13 0.03 0.10 
41.21 0.11 0.03 0.10 
... 43 0.10 0.03 0.10 
41.11 0.09 0.03 0.09 
39.304 0.08 0.03 0.09 
37.02 0.07 0.03 0.09 
M.M 0.06 0.03 0.06 
32.71 O.OS 11.03 0.06 
30.85 0.05 0.02 0.08 
29.03 0.04 0.02 0.07 
27.32 0.04 0.02 0.07 
25.70 0.04 0.02 0.07 
24.19 0.03 0.02 0.07 
22.76 0.03 0.02 0.06 
21.42 0.03 0.02 O.OS 
20.15 0.02 0.02 0.06 
18.97 0.02 0.02 0.06 
17.85 0.02 0.02 0.06 
16.79 0.02 0.02 0.05 
15.80 0.01 0.02 0.05 
14.87 0.01 0.02 0.05 
Il.99 0.01 0.02 0.05 
13.17 0.01 0.02 O.OS 
12.39 0.01 0.02 0.04 
11.66 0.01 0.02 0.04 
10.97 0.01 0.01 0.04 
10.33 0.01 0.01 0.04 
8.72 0.01 0.01 0.04 
9.14 0.00 0.01 0.04 
1.60 0.00 0.01 0.04 
1.10 0.00 0.01 0.03 
7.62 0.00 0.01 0.03 
7.17 0.00 0.01 0.03 
6.75 0.00 0.01 0.03 
6.35 0.00 0.01 0.03 
U7 0.00 0.01 0.03 

3'5.87 
363.10 
3041.88 
l21.53 
302.56 
284.71 
267.92 
252.11 
237.24 
223.24 
210.07 
197.68 
106.02 
175.05 
154.72 
155.00 
145.116 
137.26 
129.16 
121.54 
114.37 
107.62 
101.27 
95.30 
89.88 
84.39 
79.41 
74.73 
70.32 
66.17 
62.27 
58.59 
55.14 
51.16 
48.12 
45.94 
43.23 
40.88 
38.26 
36.02 
33.90 
31.90 
30.02 
28.25 
211.56 
25.01 
23.54 
22.15 
20.54 
19.61 

0.22 
0.21 
0.21 
0.20 
0.19 

0.07 0.19 
0.07 0.18 
0.07 0.17 
o.os 0.17 
o.os 0.16 
O.OS 0.15 
0.06 0.15 
o.os 0.14 
0.06 0.14 

1.57 0.05 0.13 
1.40 0.05 0.13 
1.25 0.05 0.12 
1.11 0.05 0.12 
0.99 0.05 0.12 
0.11 0.05 0.11 
0.79 0.04 0.11 
0.70 0.04 0.10 
0.62 0.04 0.10 
0.51 0.04 0.10 
0.49 0.04 0.09 
0.44 0.04 0.09 
0.39 0.04 0.09 
0.l5 0.04 0.08 
0.31 0.04 0.08 
0.21 0.03 0.08 
0.25 0.03 0.08 
0.22 0.03 0.07 
0.20 0.03 0.07 
0.17 0.03 0.07 
0.16 0.03 0.07 
0.14 0.03 0.06 
0.12 0.03 0.06 
0.11 0.03 0.06 
0.10 0.03 0.06 
0.09 0.03 0.05 
0.06 0.03 0.05 
0.07 0.02 0.05 
0.08 0.02 0.05 
O.OS 0.02 0.05 
0.05 0.02 0.05 
0.04 0.02 0.04 
0.04 0.02 0.04 
0.03 0.02 0.04 
0.03 0.02 0.04 
0.03 0.02 0.04 
0.02 0.02 0.04 
0.02 0.02 0.04 
0.02 0.02 0.03 
0.02 0.02 0.03 
0.02 0.02 0.03 
0.01 0.02 0.03 
0.01 0.02 0.03 
0.01 0.02 0.03 
0.01 0.02 0.03 
0.01 0.01 0.03 
0.01 0.01 0.03 
0.01 0.01 0.02 
0.01 0.01 0.02 
0.01 0.01 0.02 
0.00 0.01 0.02 
0.00 0.01 0.02 
0.00 0.01 0.02 

79.30 
7-4.62 
70.22 
68.06 
62.18 
58.51 
55.06 
51.11 
41.76 
45.88 
43.17 
40.63 
36.23 
35.97 
33.15 
31.116 
29.OS 
21.21 
211.54 
24.98 
23.50 
22.12 
20.81 
19.59 
18.43 
17.304 
16.32 
15.38 
IUS 
13.110 
12.80 
12.04 
11.$3 
10.68 
10.03 
9.44 
8.11 
6.36 
7.87 
7.40 
6.97 
6.56 
S.17 
5.81 
5.46 
5.14 
U4 
4.55 
4.28 
4.03 
3.79 
3.57 
3.36 
3.16 
2.97 
2.80 
2.63 
2.4' 
2.33 
2.19 
2.OS 
1.114 
1.83 
1.72 
1.62 
1.52 
1.43 

Elluent os 

12.33 0.05 
10.OS 0.06 
U8 o.os 
1.72 0.06 
7.71 0.05 
6.92 0.05 
6.16 o.os 
5.49 0.05 
4.89 0.05 
4.36 0.05 
3.88 0.05 
3.46 0.04 
3.06 0.04 
2.75 0.04 
2.45 0.04 
2.18 0.04 
1.94 0.04 0.50 
1.73 0.04 0.48 
1.54 0.04 0.46 
1.37 0.03 0.45 
1.22 0.03 0.43 
1.09 0.03 0.42 
0.97 0.03 0.40 
US 0.03 0.39 
0.77 0.03 0.37 
0.69 0.03 0.36 
0.61 0.03 0.35 
0.54 0.03 0.33 
0.49 0.03 0.32 
0.43 0.03 0.31 
0.39 0.03 0.30 
0.34 0.02 O.2i 
0.31 0.02 0.21 
0.27 0.02 0.27 
0.24 0.02 026 
0.22 0.02 0.25 
0.18 0.02 924 
0.17 0.02 0.23 
0.15 0.02 0.23 
0.14 0.02 0.22 
0.12 0.02 021 
0.11 0.02 020 
0.10 0.02 0.19 
0.09 0.02 0.19 
0.08 0.02 0.1' 
0.07 0.02 0.17 
0.06 0.02 0.17 
0.05 0.02 0.16 
0.05 0.02 0.16 
0.04 0.01 0.15 
0.04 0.01 0.15 
0.03 0.01 0.14 
0.03 0.01 0.14 
0.03 0.01 0.13 
0.02 0.01 0.13 
0.02 0.01 0.12 
0.02 0.01 0.12 
0.02 0.01 0.11 
0.02 0.01 0.11 
0.01 0.Q1 0.11 
0.01 0.01 0.10 
0.01 0.01 0.10 
0.01 0.01 0.09 
0.01 0.01 0.09 
0.01 0.01 0.09 
0.Q1 0.01 0.06 

96.09 
90.42 
85.09 
eo.07 
7S.l5 
70.90 
68.12 
62.78 
59.08 
55.59 
52.32 
49.23 
46.32 
43.59 
41.02 
31.6. 
36.32 
304.18 
32.16 
30.27 
28.41 
26.10 
25.22 
23.73 
22.33 
21.02 
19.78 
18.61 
17.51 
16.48 
15.51 
14.59 
13.73 
12.92 
12.16 
11." 
10.77 
10.13 
9.53 
8.97 .... 
7.94 
7.46 
7.03 
6.62 
6.23 
5.86 
5.52 
5.19 
U8 

023 
0.22 
0.21 
0.20 
0.20 
0.19 
0.18 

0.04 0.18 
0.04 0.17 
0.04 0.16 
0.04 0.16 
0.04 0.15 
0.03 0.15 
0.03 0.14 
0.03 0.14 
0.03 O.ll 
9.03 0.13 
0.03 0.12 
0.03 0.12 
0.03 0.11 
0.03 0.11 
0.03 0.11 
0.03 0.10 

0.31 0.03 0.10 
0.28 0.02 0.10 
0.25 0.02 0.09 
0.22 0.02 0.09 
0.20 0.02 0.09 
0.18 0.02 0.08 
0.16 0.02 0.08 
0.14 0.02 0.06 
0.12 0.02 0.07 
0.11 0.02 0.07 
0.10 0.02 0.07 
0.09 0.02 0.07 
0.08 0.02 0.06 
0.07 0.02 O.OS 
o.os 0.02 0.06 
0.06 0.02 O.OS 
0.05 0.02 0.06 
0.04 0.02 0.05 
0.04 0.02 0.05 
0.03 0.01 0.05 
0.03 0.01 0.05 
0.03 0.01 0.05 
0.02 0.01 0.04 
0.02 0.01 0.04 
0.02 0.01 0.04 
0.02 0.01 0.04 
0.02 0.01 0.04 
0.01 0.01 0.04 
0.01 0.01 0.04 
0.01 0.01 0.03 
0.01 0.01 0.03 
0.01 0.01 0.03 
0.01 0.01 0.03 
0.01 0.01 O.Ol 
0.01 0.01 0.03 
0.01 0.01 0.03 
0.00 0.01 0.03 
0.00 0.01 0.03 
0.00 0.01 0.03 
0.00 0.01 0.02 
0.00 0.01 0.02 
0.00 0.01 0.02 
0.00 0.01 0.02 
0.00 0.01 0.02 

EfttuentD1 

288.37 0.87 0.06 0.26 
271.35 0.77 0.05 0.25 
255.35 0.69 O.OS 0.24 
240.28 0.61 O.OS 0.23 
226.11 0.55 0.05 0.22 
212.17 0.49 0.05 0.22 
200.22 0.43 0.05 0.21 
188.41 0.39 O.OS 0.20 
177.29 0.304 0.04 0.19 
lOS.54 0.31 0.04 0.19 
156." 0.27 0.04 0.18 
147.73 0.24 0.04 0.17 
139.02 0.22 0.04 0.17 
130.12 0.19 0.04 0.16 
123.10 0.17 0.04 0.16 
115.84 0.15 0.04 0.15 
109.00 0.14 0.04 0.15 
102.57 0.12 0.03 0.14 
96.52 0.11 0.03 0.14 
90.83 0.10 0.03 0.13 
85.47 0.09 0.03 0.13 
80.43 0.08 0.03 0.12 
75.68 0.07 O.Ol 0.12 
71.22 O.OS 0.03 0.11 
67.02 O.OS 0.03 0.11 
63.07 0.05 0.03 0.11 
59.304 0.04 0.03 0.10 
55.14 0.04 0.03 0.10 
52.55 o.ol 0.02 0.09 
49.45 0.03 0.02 0.09 
46.53 O.Ol 0.02 0.09 
43.79 0.02 0.02 0.06 
41.20 0.02 0.02 O.OS 
38.77 0.02 0.02 0.08 
36.49 0.02 0.02 0.08 
304.33 0.02 0.02 0.07 
32.31 0.01 0.02 0.07 
30.40 0.01 0.02 0.07 
28.61 0.01 0.02 0.07 
26.92 0.01 0.02 0.06 
25.33 0.01 0.02 O.OS 
23.14 0.01 0.02 0.06 
22.43 0.01 0.02 O.OS 
2111 0.01 0.02 O.OS 
19.06 0.01 0.02 O.OS 
18.S9 0.00 0.02 0.05 
17.59 0.00 0.01 0.05 
16.55 0.00 0.01 0.05 
15.58 0.00 0.01 0.05 
14.68 0.00 0.01 0.04 
13.79 0.00 0.01 0.04 
12.98 0.00 0.01 0.04 
12.21 0.00 0.01 0"04 
11.49 0.00 0.01 0.04 
10.81 0.00 0.01 0.04 
10.18 0.00 0.01 0.04 
9.56 0.00 0.01 0.03 
9.01 0.00 0.Q1 0.03 
8.41 0.00 0.01 0.03 
7.06 0.00 0.01 0.03 
7.51 0.00 0.01 0.03 
7.07 0.00 0.01 0.03 
6.85 0.00 0.01 0.03 
8.26 0.00 0.01 0.03 
5.89 0.00 0.01 0.03 
5.54 0.00 0.01 0.02 
521 0.00 0.01 0.02 

373.07 
351.07 
330.36 
l10.87 
292.53 
275.27 
259.03 
243.75 
229.37 
215.14 
203.11 
191.13 
179.n 
189.24 
159.211 
141.67 
141.02 
132.71 
124.118 
117.51 
110.58 
l04.OS 
97.92 
92.14 
116.71 
81.59 
78.78 
72.25 
67.99 
63.98 
60.20 
56.65 
53.31 
SO.16 
4720 
... 42 
".80 
39.33 
37.01 
304.13 
32.78 
30.54 
29.02 
27.31 
25.70 
24.16 
22.76 
21.41 
20.15 
11.96 
17.54 
18.79 
15.60 
14.17 
13.119 
13.17 
12.39 
11.06 
10.97 
10.32 
9.71 
9.14 
8.60 
8.09 
7.62 
7.17 
6.75 

Elluent 08 

0.40 
1.04 0.11 IUS 
0.92 0.11 0.38 
0.12 0.11 0.36 
0.73 0.10 0.35 
0.65 0.10 0.304 
0.58 0.10 0.33 
0.52 0.09 0.31 
0.46 0.09 0.30 
0.41 0.09 0.29 
0.37 0.09 0.28 
0.33 0.08 0.27 
0.29 0.06 0.26 
0.26 0.08 0.25 
0.23 0.08 0.24 
0.21 0.08 0.2' 
0.18 0.G7 0.23 
0.1' 0.07 0.22 
0.15 0.07 021 
0.13 0.07 0.20 
0.12 o.os 0.20 
0.10 0.06 0.19 
0.09 0.06 0.18 
0.08 0.06 0.18 
0.07 0.06 0.17 
0.06 0.06 0.16 
O.OS 0.05 0.16 
0.05 0.05 0.15 
o.os 0.05 0.15 
0.04 0.05 0.14 
0.04 0.05 0.14 
0.03 0.05 0.13 
0.03 0.05 0.13 
0.03 0.04 0.12 
0.02 0.04 0.12 
0.02 0.04 0.11 
0.02 0.04 0.11 
0.02 0.04 0.11 
0.01 0.04 0.10 
0.01 0.04 0.10 
0.01 0.04 0.10 
0.01 0.04 0.09 
0.01 0.03 0.09 
0.01 0.03 0.09 
0.01 0.03 0.08 
0.01 0.03 0.08 
0.01 0.03 0.08 
0.01 0.03 0.07 
0.00 0.03 0.07 
0.00 0.03 0.07 
0.00 0.03 0.07 
0.00 0.03 O.OS 
0.00 0.03 O.OS 
0.00 0.03 0.06 
0.00 0.02 0.06 
0.00 0.02 0.06 
0.00 0.02 0.05 
0.00 0.02 0.05 
0.00 0.02 0.05 
0.00 0.02 0.05 
0.00 0.02 0.05 
0.00 0.02 0.04 
0.00 0.02 0.04 
0.00 0.02 0.04 
0.00 0.02 0.04 
0.00 0.02 0.04 
0.00 0.02 0.04 
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n ... 
hf I d 

1340 5508 
13&0 58.7 
1380 57.5 
1400 58.3 
1420 592 
1440 80.0 
1480 80.8 
1480 61.7 
1500 82.5 
1520 63.3 
1540 64.2 
1560 65.0 
15110 85.8 
1800 66.7 
1620 87.5 
1640 68.3 
1880 692 
1680 70.0 
1700 70.8 
1720 71.7 
1740 72.5 
1780 73.3 
1780 742 
1800 75.8 
1820 75.8 
1840 76.7 
1_ 17.5 
1_ 71.3 
lSOO 792 
1m 80.0 
1840 8U 
1960 81.7 
1910 12.5 
2000 83.3 
2020 842 
2040 85.0 
2060 85.8 
2080 86.7 
2100 87.5 
2120 88.3 
2140 892 
2180 00.0 
2110 90.8 
2200 91.7 
2220 92.5 
2240 
2280 
2280 
2300 
2320 
2340 
2350 
23GO 
2400 
2420 
2440 
2480 
2480 
2500 
2520 
2540 
2560 
2580 
2500 
2620 
2640 
2660 

Veld 

11.64 30484.33 
11.6.( 30402.5. 
11.84 30321.05 
81.84 30231.41 
11.64 30157.17 
11.64 30076.12 
11.84 _..48 
81.84 _12.84 
11.64 2983120 
11.64 29749.58 

11.64 

2116417.91 
2958627 

81.14 2917a.o& 
81.14 _.42 
81.14 29014.78 
81.64 28933.13 
11.64 2051.49 
81.64 28769.115 
81.64 2_21 
81.64 28808.57 
11.64 28524.92 
81.64 2844328 
11.64 28361.64 
81.64 28280.00 
81.64 28198.35 
81.14 28118.11 
81.64 28035.07 
81.64 27853.43 
11.64 27171.79 
81.64 27790.1' 
81.64 27709.50 
81.64 27_.96 
81.64 2755122 
81.64 27473.58 
11.64 27396.93 
11.64 2732129 
11.64 27248.65 
81.64 27173.01 
81.64 27100.37 
81.14 27021.72 
81.64 26958.08 
81.64 26188.44 
81.64 26&19.80 
11.64 26752.15 
81.64 268!15.51 

26819.87 
2655523 

Table B.2.1: River Compartment Model Output - Environmental Metal Concentration 

225 0.00 0.04 0.06 1.87 0.00 0.01 0.05 
2.12 0.00 0.03 0.06 1.57 0.00 0.01 0.05 5.29 0.00 0.01 0.03 
1.M 8.00 0.03 0.06 1.48 0.00 0.01 0.05 4.98 0.00 0.01 0.03 
1.81 0.00 8.03 0.05 1.39 0.00 0.01 0.04 4.68 0.00 0.01 0.03 
1.16 0.00 0.03 0.05 1.31 0.00 0.01 0.04 U 1 0.00 0.01 0.02 
1.66 0.00 0.03 0.05 1.23 0.00 0.01 0.04 4.15 0.00 0.01 0.02 
1.58 0.00 0.03 0.05 1.16 0.00 0.01 8.04 3.90 0.00 0.01 0.02 
1.47 0.00 0.03 0.05 1.09 8.00 0.01 0.04 3.67 0.00 0.01 0.02 
1.38 0.00 0.03 0.05 1.03 0.00 0.01 0.04 3.41 0.00 0.01 0.02 
1.30 0.00 0.03 0.04 0.97 0.00 0.01 0.04 325 0.00 0.01 0.02 
122 0.00 0.03 0.04 0.91 0.00 0.01 8.03 3.06 0.00 0.01 0.02 
1.15 0.00 0.03 0.04 0.86 0.00 0.01 0.03 2.18 0.00 0.01 0.02 
1.08 8.00 0.03 V.IM 0.10 0.00 0.01 0.03 2.71 0.00 0.01 0.02 
1.02 0.00 0.02 0.04 0.76 0.00 8.01 0.03 2.55 0.00 0.01 0.02 
0.l1li 0.00 0.02 8.04 0.71 0.00 0.01 0.03 2.40 0.00 0.01 0.02 
0.90 0.00 0.02 0.04 0.87 0.00 0.01 0.03 2.26 8.00 0.01 0.02 
0.85 0.00 0.02 0.03 0.63 0.00 0.01 0.03 2.12 0.00 0.01 0.02 
0.80 0.00 0.02 0.03 0.59 0.00 0.01 0.03 2.00 0.00 0.01 0.02 
0.75 8.00 8.02 0.03 0.58 0.00 0.00 0.03 1.111 0.00 0.01 0.01 
0.71 0.00 0.02 0.03 0.53 0.00 0.00 0.03 1.77 0.00 0.01 0.01 
0.67 0.00 0.02 0.03 0.49 0.00 0.00 0.02 1.67 8.00 0.01 0.01 
0.83 0.00 0.02 0.03 0.47 0.00 0.00 0.02 1.57 0.00 0.01 0.01 
0.59 0.00 0.02 0.03 0.44 0.00 0.00 0.02 1.48 0.00 0.01 0.01 
0.58 8.00 0.02 0.03 0.41 0.00 0.00 0.02 1.39 0.00 0.01 0.01 
0.52 0.00 0.02 0.03 0.39 0.00 0.00 0.02 1.31 0.00 0.01 0.01 
0.49 0.00 0.02 0.02 0.37 0.00 0.00 0.02 1.23 0.00 0.01 0.01 
0.41 0.00 0.02 0.02 0.34 0.00 0.00 0.02 1.18 0.00 0.01 0.01 
0.44 0.00 0.02 0.02 0.32 0.00 0.00 8.02 1.09 0.00 0.00 0.01 
0.41 0.00 0.02 0.02 0.30 0.00 0.00 0.02 1.02 0.00 0.00 0.01 
0.39 0.00 0.02 0.02 029 0.00 0.00 8.02 0.911 0.00 0.00 0.01 
8.36 0.00 0.02 0.02 027 0.00 0.00 0.02 O!Il 0.00 0.00 0.01 
0.34 0.00 0.01 0.02 025 0.00 0.00 0.02 0.85 0.00 0.00 0.01 
0.32 0.00 0.01 0.02 0.24 0.00 0.00 0.02 0.80 0.00 0,00 0.01 
0.30 0.00 0.01 0.02 0.22 0.00 0.00 0.02 0.76 0.00 0.00 8.01 
028 0.00 0.81 0.02 021 0.00 0.00 0.01 0.71 0.00 0.00 0.01 
0.21 8.00 8.81 0.02 020 0.00 0.00 8.01 0.67 0.00 0.00 0.01 
025 0.00 0.01 0.02 0.19 0.00 0.00 0.01 0.63 0.00 0.00 0.01 
0.24 0.00 0.01 8.02 0.11 0.00 0.00 0.01 0.59 0.00 0.00 0.01 
022 0.00 0.01 0.02 0.17 0.00 0.00 0.01 0.58 0.00 0.00 0.01 
821 0.00 0.01 0.01 0.16 0.00 0.00 0.D1 8.52 0.00 0.00 0.01 
020 0.00 0.01 0.01 0.15 0.00 0.00 0.01 0.49 0.00 0.00 0.01 
0.19 0.00 0.01 0.01 0.14 0.00 0.00 0.D1 0.46 0.00 0.00 0.01 
0.17 0.00 8.01 0.01 0.13 0.00 0.00 0.01 0.44 0.00 0.00 0.01 
0.16 0.00 0.01 0.01 0.12 0.00 0.00 0.01 0.41 0.00 0.00 0.01 
0.15 0.00 0.01 0.01 0.11 0.00 0.00 0.01 0.39 0.00 0.00 0.01 
0.15 0.00 0.01 0.01 0.11 0.00 0.00 0.01 0.36 0.00 0.00 0.01 
0.14 0.00 0.01 0.01 0.10 0.00 0.00 0.01 0.34 0.00 0.00 0.01 
0.13 0.00 0.01 0.01 0.10 0.00 0.00 0.01 0.32 0.00 0.00 0.01 
0.12 0.00 0.81 0.01 0.09 0.00 0.00 0.01 0.30 0.00 0.00 0.00 
0.11 0.00 0.01 0.01 0.08 0.00 0.00 0.01 0.29 0.00 0.00 0.00 
0.11 0.00 0.01 0.01 0.08 0.00 0.00 0.01 0.27 0.00 0.00 8.00 
0.10 0.00 0.01 0.01 0.08 0.00 0.00 0.01 0.25 0.00 0.00 0.00 
0.10 0.00 0.01 0.01 0.07 0.00 0.00 0.01 0.24 0.00 0.00 0.00 
0.09 0.00 0.01 0.01 0.01 0.00 0.00 0.01 022 0.00 0.00 0.00 
0.08 0.00 0.01 0.01 0.06 0.00 0.00 0.01 021 0.00 0.00 0.00 
0.08 0.00 0.01 D.81 0.06 0.00 0.00 0.01 020 0.00 0.00 0.00 
0.07 8.00 0.81 0.01 0.06 0.00 8.00 0.81 0.19 0.00 0.00 0.00 
0.07 0.00 0.01 0.01 0.05 0.00 0.00 0.01 0.18 0.00 0.00 0.00 
0.01 0.00 0.01 0.01 0.05 0.00 0.00 0.01 0.17 0.00 0.00 8.00 
0.06 0.00 8.01 0.01 0.05 0.00 0.00 0.01 0.18 0.00 0.00 0.00 
0.06 8.00 0.01 0.01 0.04 0.00 0.00 0.01 0.15 0.00 0.00 0.00 
0.06 0.00 0.01 0.01 0.04 0.00 0.00 8.01 0.1. 0.00 0.00 0.00 
0.05 0.00 0.01 0.01 0.14 0.00 0.00 0.01 0.13 0.00 0.00 0.00 
0.05 0.00 D.Ol 0.01 0.04 0.00 0.00 0.01 0.12 0.00 0.00 0.00 
0.05 0.00 0.81 0.01 0.03 0.00 0.00 0.00 0.11 0.00 0.00 0.00 
0.04 0.00 0.01 0.01 0.03 0.00 0.00 0.00 0.11 0.00 0.00 0.00 
0.04 0.00 0.01 0.01 0.03 0.00 0.00 0.00 0.10 0.00 0.00 0.00 

17.37 
16.34 
15.38 
14047 
13.12 
12.81 
12.06 
11.35 
10.88 
10.05 
9045 
8.00 
8.37 
7.88 
7.41 
8.98 
6.58 
6.18 
5.81 
5.47 
5.15 
U4 
4.58 
4.211 
4.04 
3.80 
3.57 
3.36 
3.16 
2.98 
2.80 
2.64 
2.48 
2.34 
220 
2.07 
1.115 
1.83 
1.72 
1.12 
1.53 
1.44 
1.35 
1.27 
120 
1.13 
1.06 
1.00 
0.94 
0.88 
D.a3 
0.78 
0.74 
0.89 
0.85 
0.61 
0.58 
0.54 
0.51 
0.48 
0.45 
0.43 
0.40 
0.38 
8.35 
0.33 

0.00 D.01 0.02 
0.00 0.01 0.02 
0.00 0.01 0.02 
0.00 0.01 0.02 
0.00 0.01 0.02 
0.00 0.01 0.02 
0.00 0.01 0.02 
0.00 0.01 0.01 
0.00 0.01 0.01 
0.00 0.81 0.81 
0.00 0.01 0.01 
0.00 0.01 0.01 
0.00 0.01 0.01 
0.00 0.01 0.01 
0.00 0.01 0.01 
0.00 0.01 0.01 
0.00 0.01 0.01 
0.00 0.01 0.01 
0.00 D.Ol 0.01 
0.00 0.01 0.01 
0.00 0.01 0.01 
0.00 0.01 0.01 
0.00 0.01 0.01 
0.00 0.01 0.01 
0.00 0.01 0.01 
0.00 0.01 0.01 
8.00 0.01 0.01 
0.00 0.01 0.01 
0.00 0.01 0.01 
0.00 0.00 0.01 
0.00 0.00 0.01 
0.00 0.00 0.01 
0.00 0.00 0.01 
0.00 0.00 0.01 
0.00 0.00 0.01 
0.00 0.00 0.01 
0.00 0.00 0.01 
0.00 0.00 0.01 
8.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
8.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

1.35 0.01 0.01 0.08 
1.27 0.01 0.01 0.08 
1.19 0.00 0.01 0.08 
1.12 0.00 8.01 0.07 
1.06 0.00 0.01 0.07 
1.00 0.00 0.01 0.07 
0.94 0.00 0.01 0.07 
0.88 0.00 0.01 0.08 
0.113 0.00 0.01 0.06 
0.78 0.00 0.01 0.06 
0.73 0.00 0.01 0.06 
0.&9 0.00 0.01 0.06 
US 0.00 0.01 O.OS 
0.61 0.00 0.01 0.05 
0.58 0.00 0.01 0.05 
0.54 0.00 0.01 0.05 
O.Sl 0.00 8.01 0.05 
0.48 0.00 8.01 0.04 
0.45 0.00 0.01 0.04 
8.42 0.00 0.01 0.04 
0.40 0.00 0.01 0.04 
0.38 0.00 0.00 0.04 
0.35 0.00 8.00 0.04 
0.33 0.00 0.00 0.04 
0.31 0.00 0.00 8.03 
0.30 0.00 0.00 0.03 
028 0.00 0.00 0.83 
028 0.00 0.00 0.03 
025 0.00 0.00 0.03 
0.23 0.00 0.00 0.03 
022 0.00 0.00 0.03 
0.20 0.00 0.00 0.03 
0.19 0.00 0.00 0.03 
0.18 0.00 0.00 0.02 
0.17 0.00 0.00 0.02 
0.16 0.00 0.00 8.02 
0.15 0.00 0.00 0.02 
0.14 0.00 0.00 0.02 
0.13 0.00 0.00 0.02 
0.13 0.00 0.00 0.02 
0.12 0.00 0.00 0.02 
0.11 0.00 0.00 0.02 
0.10 0.00 0.00 0.02 
0.10 0.00 0.00 0.02 
0.09 0.00 0.00 0.02 
0.09 0.00 0.00 0.02 
0.08 0.00 0.00 0.02 
0.08 0.00 0.00 0.02 
0.07 0.00 0.00 0.01 
0.07 0.00 0.00 0.01 
0.06 0.00 0.00 0.01 
0.06 0.00 0.00 0.01 
0.06 0.00 0.00 0.01 
0.05 0.00 0.00 8.01 
0.05 0.00 0.00 0.01 
0.05 0.00 0.00 0.01 
0.04 0.00 0.00 0.01 
0.04 0.00 0.00 0.01 
O.IM 0.00 0.00 0.01 
0.04 0.00 0.00 0.01 
0.04 0.00 8.00 8.01 
0.03 0.00 0.00 0.01 
0.03 0.00 0.00 0.Q1 
0.03 0.00 0.00 0.01 
0.03 0.00 0.00 0.01 
0.03 0.00 0.00 0.01 
0.02 0.00 0.00 0.01 

4.80 0.00 0.01 0.02 
4.32 0.00 0.01 0.02 
4.07 0.00 0.01 8.02 
3.83 0.00 0.01 0.02 
3.80 0.00 0.01 0.02 
3.39 0.00 0.01 0.02 
3.19 0.00 0.01 0.02 
3.00 8.00 0.01 0.02 
2.83 0.00 0.01 0.02 
2.66 0.00 0.01 0.01 
2.50 0.00 0.01 0.01 
2.35 0.00 0.01 0.01 
2.22 0.00 0.01 Ul 
2.08 0.00 0.00 0.01 
1.911 0.00 0.00 0.01 
1.85 0.00 0.00 0.01 
1.74 0.00 0.00 0.01 
1.83 0.00 0.00 0.01 
1.54 0.00 0.00 0.01 
1.45 0.00 0.00 0.01 
1.36 0.00 0.00 8.01 
1.28 0.00 0.00 0.01 
1.21 0.00 0.00 0.01 
1.14 0.00 0.00 0.01 
1.07 0.00 0.00 0.01 
1.01 0.00 0.00 0.01 
0.95 0.00 0.00 0.01 
8.89 0.00 0.00 0.01 
8.84 0.00 8.00 0.01 
0.79 8.00 0.00 0.01 
0.74 0.00 0.00 0.01 
0.70 0.00 0.00 8.01 
0.66 0.00 0.00 run 
0.62 0.00 0.00 0.01 
0.58 0.00 0.00 0.01 
8.55 0.00 0.00 0.01 
0.51 0.00 0.00 0.01 
0.48 0.00 0.00 0.01 
0.46 0.00 0.00 0.01 
0.43 0.00 8.00 0.00 
0.40 0.00 0.00 0.00 
0.38 0.00 0.00 0.00 
0.36 0.00 0.00 0.00 
0.34 0.00 0.00 0.00 
0.32 0.00 0.00 0.00 
0.30 0.00 0.00 0.00 
0.28 0.00 0.00 8.00 
0.26 0.00 0.00 0.00 
0.25 0.00 0.00 0.00 
0.23 0.00 0.00 0.00 
0.22 0.00 0.00 8.00 
0.21 0.00 0.00 0.00 
0.19 0.00 0.00 0.00 
0.18 0.00 0.00 8.00 
0.17 0.00 0.00 0.00 
0.16 0.00 0.00 0.00 
0.15 0.00 0.00 0.00 
0.1' 0.00 0.00 0.00 
0.14 0.00 0.00 0.00 
0.13 0.00 0.00 0.00 
0.12 0.00 0.00 0.00 
0.11 0.00 0.00 0.00 
0.11 0.00 0.00 0.00 
0.10 0.00 0.00 0.00 
0.09 0.00 0.00 0.00 
0.09 0.00 0.00 0.00 
0.08 0.00 0.00 0.00 

ICuI I ICol I Iloll 1Cd] 
(pgII 

4.91 0.00 0.01 0.02 6.35 C.OO 0.02 0.04 
4.62 0.00 0.01 0.02 3.17 8.00 0.82 0.03 
4.34 0.00 0.01 0.02 5.12 0.00 0.02 0.83 
'.09 0.00 0.01 0.02 5.29 0.00 0.02 0.03 
3.85 0.00 0.01 0.02 4.118 0.00 0.01 0.03 
3.12 0.00 0.01 0.02 4.1111 0.00 0.01 0.03 
3.'1 0.00 0.81 0.02 4.41 0.00 0.01 0.83 
3.21 0.00 0.01 0.02 4.15 0.00 8.01 0.03 
3.02 0.00 0.01 0.02 3.00 0.00 0.01 0.03 
2.84 0.00 0.01 0.02 3.67 0.00 0.81 0.03 
2.67 0.00 0.01 0.02 3.48 0.00 8.01 0.03 
2.51 0.00 0.01 0.02 3.25 0.00 0.01 0.02 
2.57 0.00 8.01 0.81 S.OS 0.00 0.01 0.02 
223 0.00 0.01 0.01 2.118 8.00 0.81 0.02 
2.09 0.00 0.01 0.01 2.71 0.00 8.81 0.02 
1.97 0.00 0.01 0.01 2.55 0.00 0.01 0.02 
1.85 0.00 0.01 D.Ol 2.40 0.00 0.01 0.02 
1.75 0.00 0.00 0.01 228 0.00 0.01 0.02 
1.64 0.00 0.00 0.01 2.12 0.00 8.01 0.02 
1.55 0.00 0.00 0.01 2.00 0.00 8.01 0.02 
1.45 0.00 0.00 0.01 1.118 0.00 8.01 0.02 
1.37 0.00 0.00 0.01 1.77 0.00 0.01 0.02 
129 0.00 0.00 0.01 U7 0.00 0.01 0.02 
121 0.00 0.00 0.01 1.57 0.00 0.01 0.02 
1.14 0.00 0.00 0.01 1.48 0.00 0.01 0.02 
1.07 0.00 0.00 0.01 1.39 0.00 8.01 0.01 
1.01 8.00 0.00 0.01 1.31 0.00 0.01 0.01 
0.85 0.00 0.00 0.01 123 8.00 0.81 0.01 
0.&9 0.00 0.00 0.01 1.16 0.00 8.01 8.01 
0.14 0.00 0.00 0.01 1.09 0.00 8.01 8.01 
0.79 0.00 0.00 0.01 1.02 0.00 0.01 0.01 
0.74 0.00 0.00 0.01 0.98 0.00 0.01 0.01 
0.70 0.00 0.00 0.01 0.91 0.00 0.01 0.01 
0.66 0.00 8.00 0.01 0.85 0.00 0.01 8.01 
0.12 0.00 0.00 0.01 0.10 0.00 0.01 0.01 
0.58 0.00 0.00 0.01 0.76 0.00 0.01 0.01 
0.55 8.00 0.00 0.01 0.71 0.00 0.01 0.01 
0.52 0.00 0.00 0.01 0.67 8.00 0.01 0.01 
0.49 0.00 0.00 0.01 8.63 0.00 0.01 0.01 
0.41 0.00 0.00 0.01 0.59 8.00 0.81 0.01 
0.43 0.00 0.00 0.01 0.58 0.00 8.01 0.01 
0.41 0.00 0.00 0.01 0.52 0.00 0.01 0.01 
0.38 0.00 0.00 0.01 0.49 0.00 0.00 0.01 
0.38 0.00 0.00 0.00 0.46 0.00 0.00 0.01 
0.34 0.00 0.00 0.00 0.44 0.00 0.00 0.01 
0.32 0.00 0.00 0.00 0.41 0.00 0.00 0.01 
0.30 0.00 0.00 0.00 0.39 0.00 8.00 0.01 
0.28 0.00 0.00 0.00 0.36 0.00 0.00 0.01 
0.26 0.00 0.00 0.00 0.34 0.00 0.00 0.01 
0.25 0.00 0.00 0.00 0.32 0.00 0.00 0.01 
823 0.00 0.00 0.00 0.30 0.00 0.00 0.01 
022 0.00 0.00 0.00 0.29 0.00 0.00 0.01 
021 0.00 0.00 0.00 0.27 0.00 0.00 0.01 
0.20 0.00 0.00 0.00 025 0.00 0.00 0.01 
0.18 0.00 0.00 0.00 024 0.00 0.00 0.81 
0.17 0.00 0.00 0.00 022 0.00 0.00 0.00 
0.16 0.00 0.00 0.00 0.21 0.00 0.00 0.00 
0.15 0.00 0.00 0.00 0.20 8.00 0.00 0.00 
0.14 0.00 0.00 0.00 0.1. 0.00 0.00 8.00 
0.14 0.00 0.00 0.00 0.18 0.00 0.00 0.00 
0.13 0.00 0.00 0.00 0.17 0.00 8.00 0.00 
0.12 0.00 0.00 0.00 0.16 0.00 8.00 0.00 
0.11 0.00 0.00 0.00 0.15 0.00 0.00 0.00 
0.11 0.00 0.00 0.00 0.1' 0.00 0.00 0.00 
0.10 0.00 0.00 0.00 0.13 0.00 0.00 0.00 
0.09 0.00 0.00 0.00 0.12 0.00 0.00 0.00 
0.09 0.00 0.00 0.00 0.11 0.00 0.00 0.00 
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Tome 
hr I eM' 

26110 
2700 
2720 
2740 
27110 
27110 
2800 
2820 
2840 
2lIIIO 
28110 
2900 
2920 
2!140 
2lIIIO 
211&0 
3000 
3020 
3040 
30eD 
30eD 
3100 
3120 
3140 130.8 
31110 131.7 
31110 132.5 
3200 133.3 
3220 1342 
3240 135.0 
3260 135.8 
32110 136.7 
3300 137.5 
3320 131$.3 
3340 139.2 
3360 140.0 
33110 140.8 
34110 141.7 
3420 142.5 
J.44O 143.3 
3480 1442 
34110 
3500 
3520 
3540 
3560 
35110 
3600 
3620 
3640 
3660 
36110 
3700 
3120 
3740 
3760 
37110 
3IlOO 
Ja2() 

3840 
38eO 
36110 
3900 162.5 
3920 163.3 
3940 164.2 
31160 165.0 
3600 165.8 
4000 166.7 

110119.119 
11171.16 
1124323 
11315.30 
11317.31 
1145U5 
11531.52 
111103.59 
11675.66 
11747.74 
11818.81 
11891.811 
11963.95 
12036.02 
12100.10 
121110.17 
1225224 
12324.31 
12396.31 
124118.48 
12540.53 
12812.60 

141911.18 
14270.26 
14342.33 
14414.40 

2_.11 
248811.47 
24139.13 
24814.18 
24709.54 
24785.90 
2474326 
24721.62 

24628.41 
24612.76 
24598.12 
24584.48 
24571.6' 
24560.19 
24549.55 
24539.91 
24531.21 
24523.63 

2_.SO 
24623.88 
2464022 
24657.57 

35.00 
36.00 
37.00 
31.00 
38.00 
40.00 
41.00 
42.00 
43.00 
44.00 
45.00 
46.00 
47.00 
41.00 
49.00 
SO.OO 
51.00 
52.00 
53.00 
54.00 
55.00 
56.00 
57.00 
58.00 
58.00 
110.00 
61.00 
62.00 
63.00 
64.00 
65.00 
.... 00 
67.00 
111.00 
68.00 
70.00 
71.00 
72.00 
73.00 
74.00 
75.00 
76.00 
17.00 
78.00 
79.00 
110.00 
81.00 
82.00 
83.00 
64.00 
85.00 
86.00 
87.00 
811.00 
89.00 
90.00 
91.00 
112.00 
93.00 
94.00 
115.00 
M.OO 
17.00 
0.00 
99.00 
100.00 

0.04 
•. 04 
0.03 
0.03 
0.03 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Table 8.2.1: River Compartment Model Output - Environmental Metal Concentration 

0.00 0.01 0.01 
0.00 0.00 0.01 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 •. 00 
10,00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
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12!0 53.3 
1300 54.2 
1320 56.0 

'''''' ..... 1310 56.7 
1_ 57.5 
1400 58.3 
1420 !B.2 
1440 eo.O 1. eo.8 
1410 81.7 
1500 fl25 

180UIO 
181'3.87 
1945JM 
20"18.02 

""" ... 
2182.16 
2234.23 
23 ..... 
Z31II.30 ....... 
""".52 
25 ...... 

"""' .. 2138.74 
2810.151 

:lIIB2." 
2954." 
3027.02 
31JI98.10 
3171.17 
3243.2. 
3915.31 
3307.30 
3450." 
3531.53 
3003.'" 
3OT5.81 
3747.7. 
3819.82 -... ...... 
...... 03 
4tOlS.10 
4180.18 
4252.25 
4324.32 
_.30 
_.4S 
_.54 
4812.81 ....... 
47!!&15 

...... "' 
""".90 
4812.97 
1!O48.04 
5117.11 
51 •. 18 
5281.21 ....... ....... 

33831.66 
33150.02 ........ 
33586.7. ........ 
33423.45 
33341.81 
33210.17 
39178.53 

"""' ... 33015.24 

32!133.'" 
32851.96 
32770.31 
""""'.81 
32007.03 
32525.30 
...... 75 
32382.10 

:moo." 
321918.62 
32117.18 

""""54 
31953 .• 
31872.25 
31780.61 
31708.97 
3162732 
31545.68 
314&UM 
31332.40 
31300.76 
31219.11 
31137.47 
31055.136 
XIllJ14.19 

""""'.55 
30810.90 
30729.25 
30847.12 ......... ........ """" ... 
30321.05 
3023ti.41 
30157.77 
30078.12 
211094." 
29812.84 

EfIIwnt I E' 
..".,. "'n:81

.

64 
0.00 81.64 
000 81.84 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 61.64 
noo 6184 
000 8164 
0.00 new 
U.W ts1.1S4 
0.00 61.94 
0.00 81.84 
0.00 81.&4 
0.00 151.ew 
0.00 31.64 
0.00 61.&4 
0.00 8164 
0.00 31.84 
0.00 31.84 
0.00 31.&4 
0.00 81.&4 
0.00 61.64 
0.00 31.84 
0.00 61.&4 
0.00 81.64 
0.00 61.94 
0.00 
0.00 
noo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
aoo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
0.00 
0.00 
0.00 

0.00 '"' .. 
0.00 61.84 

v ... 

29912.&4 
29831.20 

183.61 
153.59 
144.12 
135.27 

5.57 .... 
u. 
3.91 
3.47 
3.09 
27< 
2.44 
2.17 
1.92 
171 
1.52 
1.35 
120 ,.7 
0.05 

0." 
0.75 
D." 
059 
0.52 
0 .• 7 
0.41 
037 
.33 

7.06 
7.62 
7.39 21,S5 
7.16 20.74 
8.95 18.91!1 
8.73 19.21 
3.53 13.49 
6.33 17.79 
6.13 17.12 
5.94 16.48 
5.76 15.86 
5.58 15.26 
5.41 14.89 
5.25 1 •. 13 
5.C» 13.80 
4.93 13.C» 
4.78 12.00 
•. 83 12.12 
4.4SI 11.00 
4.36 11,22 
4.22 mao 
4.09 10.39 
3.97 10.00 
3.114 9.62 
3.73 9.26 
3.61 8.91 
3.50 6.58 
3.39 8.25 
3.29 7.94 
3.19 7.84 
3.09 735 
2.91!1 7.D! 
2.90 6.11 
261 6.55 
2.73 6.30 
2.54 607 
2.58 5.84 
2.48 5.62 
2.41 5.40 
233 5.20 
2.26 5.00 
219 4.81 
2.12 4.63 
2.01.'1 ·4049 
1.93 4.29 
193 413 
1.67 3.97 
1.82 3.82 
1.76 3.87 
1.71 3.54 
165 340 
1.80 327 
1.55 3.15 
150 3.03 
145 2.91 
141 2.80 
'37 270 

32;4.98 
3C55.87 
2S!I9.11 
2OOl .. 
25:>1.02 
2314.24 
2229.02 
2002" 
1964.&4 
1844.44 
1731.58 
1«25.62 
1526.14 
1432.73 
1345.04 
1:m.70 
111!115.4O 
1112.63 
1044.88 
..... n 
""' ... 
.... 27 
811.39 
701." 
714.97 
61'1.17 
630." ""' ... 
555.19 
521.16 
.... 22 
""'.23 
431.08 ...... 
379.89 
356.54 
.... 67 
314.15 

2114." 
278.70 
259.11 
243.88 
228.00 
214.85 
201.68 
189.29 
177.87 
1 •. 76 
151.52 
148.91 
137.88 
129.42 
1:21.47 
114.00 
107.00 
100.43 

Table 8.2.2: River Compartment Model Output - Metal Flux to Sediment 

29,14 
2.411 28.04 
2.38 21.89 
2.31 25.98 
2.24 25.00 
2.17 24.00 
2.10 23.16 
2.04 22.29 
1.ge 21.45 
1.82 3).84 
US 19.87 

107.47 uta 19.12 
95.52 1.75 18.40 
84.90 1.89 17.71 
75.46 1.84 17.04 
87.07 1,58 18.40 
58.62 1.54 15.78 
52.18 1 . .49 15.19 
47.C» 1.45 14.82 
41.88 1.40 14.07 
37.3) 1.36 13.54 
39.06 1.32 13.03 
21.39 1.28 12.54 
28.12 1.24 12.07 
23.21 1.3) 11.31 
20.83 1.16 11.17 
1&34 1.13 10.75 
16.30 1.09 10.35 
14.48 1.08 9.86 
12.87 U)9 a58 
11.44 1.00 9.22 
10.17 0.97 6.17 
9.04 0.114 8.54 
8.03 0.91 1.22 
7.14 O.M 7.91 
8.34 0.85 7.81 
5.&4 0.83 7.32 
5.01 0,80 1.(15 
,4045 0.78 I,n 
3.00 0.75 6.52 
3.52 0.73 6.28 
3.12 071 6.04 
2.78 0.89 5J!l1 
2..U 0.66 5.59 
2. 19 0.64 5.38 
1.85 1162 5.16 
1.73 O.eo 498 
1.54 0.58 4.80 
1.37 0.57 4.61 
1.22 0.55 •. 44 
1.08 0.53 4.27 
0.9I!I 0.52 4.11 
0.85 0.50 395 
0.76 0.49 3.81 
0.87 0.47 3.86 
O.eo 0 . .-& 3.52 
0.53 0.44 3.39 
0.<47 0.43 3.26 
0.42 0.42 3.14 
0.37 0.40 3.02 
0.33 0.38 2.90 
0.29 0.38 2.79 
0.28 0.37 2 .• 
£1.23 0.38 2.59 
0.21 0.34 2.41 
0.18 0.33 2.3& 
1116 0.32 2.30 
0.14 0.31 2.22 

4.14 21.35 
4.01 3).55 
3.88 19.n 
3.77 19.03 
3.M UI.32 
3.55 17.89 

447.39 3.44 16.97 
387.118 3.33 16.39 
353.48 3.23 15.n 
314.21 3,13 15.13 

19334.eo 279.28 3.04 14.56 
18153.48 248.25 2.94 14.01 
17044.21 221UI6 2.85 13.49 
1E1OO2.88 1918.14 2.n 12 .• 
15024.69 174.34 HI! 12." 
14106.41 154.. 2.60 12.02 
13244.18 13773 2.52 11.57 
12434.58 122.42 2.44 11.14 
11874.43 100.81 2.37 10.n 
1098D.89 i6.n 2.30 10.31 
10290.52 85.. 2.26 9.93 
9661.28 18.41 2.16 9.55 
9070.47 87.91 2.09 9.19 
8515.75 80.39 2.09 1.85 
7994.90 53.85 1.97 1.51 
7505.es 
704In 
8915.62 
8210.86 

51130." 
5474.03 
5139.03 
-4824.50 
<52!1.'" 
4251.98 
.'.88 
3747.'21 
3517.53 
3302.~1 

3100.17 
2910.30 
zm. .. 
",.. ... 
2407.57 
2290.05 
2121.58 
15181.58 

' .... 52 
1754.94 
1&47,37 
1546.39 
1451.58 
1362.58 
1279.03 
1200.80 
1126.96 
1007.84 
99295 
1132.04 
874.135 

47.86 1.91 8.18 
42.38 1.86 7.88 
37.87 1.79 7.58 
33.48 1.74 7.30 
29.75 1.88 7.09 
26.45 1.63 6.76 
23.SO 1.58 8.51 
20.89 1.53 6.26 
18.57 1 . .49 6.D9 
13.50 1.44 5.80 
14.88 1.40 5.58 
13..03 1.35 5.37 
11.58 1.31 5.17 
10.26 1.27 4.97 
9.15 1.26 4.79 
8.13 1.19 4.61 
7.23 1.18 4.43 
8.42 1.12 4.'21 
5.71 1.08 4.10 
5.07 1.05 3.85 
4.51 1.02 3.80 
4.01 0.99 3.86 
3.58 0.9& 3.52 
3.18 0.93 3.3& 
2.81 0.90 3.28 
2.50 0.87 3.14 
2.22 0.85 3.02 
1.97 0.82 2.90 
1 75 0.80 2.79 
156 o.n 2.69 
1.38 075 2.58 
1.23 o.n 2 . .49 
1.09 0.70 2.39 
0.97 0.. 2.30 
0.86 0.00 2.22 

821.17 0.77 0.&4 2.13 
nO.78 0.68 0.62 2.05 
723.48 0.131 0.60 1.17 
879.07 0.54 O.S! 1.90 
837.39 0.. 0.58 1.86 
5815.25 0.43 0.55 1.71 
581.53 0.38 1153 1.89 
521.05 0.34 0.51 1.89 
494.89 0.30 O.SO 1.57 
464.31 0.28 0.48 1.51 
435.79 0.2.4 0.47 1.45 
408.02 0.21 0.45 1.40 
3e3.M 0.11 0.44 1.34 
380.31 0.17 0.43 1.29 
336.17 0.15 0.41 1.2<4 

119206.13 1581.79 4.42 
111928.25 1400.07 4.28 
10501M.2O 1241.87 4.15 
SII!!I61$.94 1111.01 •. 02 
92851.08 9187.58 3.90 
M!iIC 77 877.86 3. 71 
81679.63 780.31 3.87 
78DIO.8O •. 61 3,56 

816.54 3.45 
541.03 3.34 
«17.12 3.24 
432.89 3.14 
384.87 3.04 
342.C» 2.15 e.15 
304.07 2.. 9.80 
ZlO.27 2. n 8.47 
240.26 2.89 8.15 
213.53 2.11 7.85 
189.79 2.53 7.56 
168.88 2.45 7.27 
1-41Ut4 2.37 7.00 
139.27 2.30 8.73 
113 . .45 2.26 6.48 
105.28 2.16 6.24 
93.57 2.10 6.00 
83.17 2.03 5.77 
73.92 1.97 5.56 
85.70 1.91 5.35 
58.38 1.135 5.15 
51.$10 1.79 4.95 
48.12 1.74 4.n 
040.93 1 .• 4.58 
38.43 1.89 4.41 
32.38 1.58 .4.25 
28.78 1.54 4.08 
25.58 1.49 3.93 
22.73 1.44 3.78 
20.20 1.40 3.84 
17.95 1.36 3.51 
15.9I!I 1.31 3.37 
14.11 1.'IT 3.25 
12.00 1.26 3.12 
11.20 1.3) 3.01 
9.85 1.18 2.89 
8.85 112 2.78 
7.88 1.09 2.88 
8.98 1.00 2.58 
6.21 1.02 2.48 
5.52 D.9I!I 2.39 
4.90 0.98 2.30 
4.36 0.93 2.21 
3.67 0.90 2.13 
3.44 0.86 2.05 
3.06 0.85 1.87 
2.n 0.82 1.89 
2-"1 0.80 1.82 
215 0.77 1.75 
1.91 0.75 1.89 
1.89 0.73 1.62 
1.51 0.70 1.56 
1.34 0.00 1.50 
1.18 0.88 1.45 
1.08 0.14 1.39 
0.94 0.82 1.34 
0.89 0.80 1.29 
0.74 0.58 1.24 
0.86 0.57 1.UI 
0.58 0.55 1.15 
052 0.53 1.10 
0.48 0.51 1.08 
0.41 O.SO 1.02 
0.38 0.48 0.118 
0.32 0.47 0.95 
0.29 0.45 0.81 
0.26 0.44 0.88 

2.83 51.44 
2,&4 49.50 
2.78 47.65 
2.87 45.85 
2.58 44.13 
2.51 42.48 
2.43 40.85 

40Q0.81 en.58 2.36 39.35 
3340.&4 597.54 2.29 37.87 
3B05.92 531.39 2.22 38.44 
3315.54 472.33 2.15 35.07 
3178.80 419.13 2.00 39.73 
2184.30 373.18 2.02 32.49 
2801.118 391.67 1.96 31.27 
2S3O.58 214.80 1.90 3O.C» 
2&.73 282.03 1.54 26.96 
2313.71 232.80 1.78 27.87 
2178.91 207.00 1.7'3 26.82 
2043.18 186.9I!I 1.68 25.81 
1911.78 163.53 1.63 24.54 
1801.41 145.34 HiB 23.91 
1891.21 129.18 1.53 23.01 
1587.75 114.61 lA8 22.14 
149(},61 102.04 1.43 21.31 
1 •. 40 90.70 1.39 3).50 
1313.77 80.61 1.35 19.73 
1233.37 71.84 1.31 18.99 
1157.. B3.G7 1.27 16.27 
1087.01 58.58 1.23 17.58 
lo:lD.47 50.29 1.18 16.92 
958.00 44.70 1.15 16.28 
899.34 39.73 1.12 15..67 
844.28 35.31 1.00 15.00 
792.58 31.38 1.00 14.51 
744.04 27.89 1.02 13.91!1 
698.47 24.73 0.93 13.44 
EI55.89 22.03 0.96 12.93 
615.52 19.57 0.98 12.44 
577.82 17.40 0,90 11.87 
542.42 15.46 0.87 11.52 
509.18 13.74 0.84 11.08 
477.98 12.21 0.12 10.61' 
448.89 10.85 0.79 10.27 
42119 9.84 0.77 9.Y 
395.37 8.57 0.75 9.51 
371.13 7.82 o.n 9.15 
341t38 6.n 0.70 6.80 
327.02 6.01 0.86 8.47 
308.97 5.34 0.88 8.15 
288.1. 4.75 0.84 7.114 
ZlO.47 4.22 0.62 7.54 
253.!!18 3.75 0.80 7.26 
238.31 3.33 0.56 6.91!1 
223.89 2.96 0.56 e.n 
209.98 2.83 0.55 847 
197.00 2.34 0.53 6.22 
164.93 2.08 0.51 5.98 
113.63 1.e5 0.50 5.76 
162.98 1.84 0.48 5.54 
152.97 1.46 0.47 5.33 
143.53 1.30 0.45 5.13 
134.77 1.15 0.44 4.94 
128,49 1.02 0.42 4.75 
118n 0.91 0.41 4.57 
11 1.43 0.81 0.<40 4.40 
104.58 c.n 0.3& .4.23 
88.18 0.&4 0.37 4.07 
92.13 0.57 0.36 3.92 
86.47 I1SO 0.35 3. n 
81.16 0.45 0.34 3.82 

21863.88 
20340.74 
190B8.32 381.89 2.18 
17'931.70 343.34 2.11 
18836.26 309.63 2.05 
15e07.8B 275.22 1.. 
14841.83 244.84 1.82 
13934.93 217.45 1.86 
130e3.39 193.28 1.81 
12253.82 171.80 1.75 
11533.06 152.70 1.70 
10828.12 135.73 1.85 
10188.22 13).84 1.810 
9544 73 107.23 1.55 
_1.19 95.31 1.50 

&4.71 1.45 
75.29 1.41 
•. 92 1.37 
58.48 132 
52.87 1.28 
45.89 1.24 
41.16 1.21 
37.12 1.17 
32.99 113 
29.32 1.10 
26.06 1.07 

4201.55 23.16 1.03 
3944.40 3).59 1.00 4.53 
3702.97 18.30 0.97 4.36 
3476.30 18.26 0.94 4.3) 
3263.48 14.45 0.91 4.04 
3OB3.88 12.54 0.85 3.. 
2876.09 11.41 0.1!6 3.74 
2899.97 10.14 0.86 3.80 
.2534.83 9.02 0.81 3.45 
2379.5 8.01 0.78 3.39 
2233.1!16 7.12 0.76 3.21 
2096.1!6 &39 0.73 3.08 
1968.37 5.62 0.71 2.97 
154777 5.00 0.89 2.88 
1'734.55 4.44 0.87 2.75 
1628.26 3.85 0.55 2.85 
1528.48 3.51 0.63 2.55 
1434.80 3.12 0.81 2.45 
1348.85 2.77 0.59 2.38 
1264.29 2.46 0.57 2.27 
1186.76 219 0.55 2.18 
1114.01 1.94 0.54 2.10 
1045.71 1.73 0.52 2.02 
981.58 1.54 0.50 1.95 
921.38 1.36 0.49 1.87 
8&4.157 1.21 0 . .47 U10 
811.11 1.00 0.48 173 
782.01 0.9I!I 0.44 1.87 
715.28 0.85 0.43 1.80 
871.37 0.76 0.42 1.54 
830.17 0.61 0.«1 1.49 
5Ii1.50 Q.EO 0.318 1.43 
555.19 0.53 0.38 , 38 
521.11 0.47 0.37 1.32 
•. 12 0.42 0.36 1.'21 
$.oa 0.37 0.35 1.22 
430.90 0.33 0.34 1.18 
404.44 0.29 0.39 1.13 
375.81 0.26 0.32 1.08 
•. 29 0.23 0.31 1.05 
334.«1 0.21 0.30 1.01 
313.86 0.18 0.29 0.97 
294.se Q 18 0.28 0.93 
276.48 0.14 0.27 O.SO 

3710.1!IIO 
..... 83 
327!).'" 
3IJ1tI.10 
2M2.11 
2705.00 
2530.90 
23&<.33 
2238.27 
2101.15 
1972.42 
1851.58 
1738.1£1 
1831.58 
1531.S! 
1437.71 
1349.57 
1266.54 
1189.16 
1116.25 
1047.79 
903.53 
023.21 ...... 
813.41 
763.51 
716.86 

812." 
831.40 
592.65 
""'.27 
522.12 ...... 
.... 07 
431.73 
405.21 
.... 32 ..... 
335.00 
314.45 
29513 

14.50 
13.95 

2.41 13.43 
2.41 12.9'2 
2.34 12.44 
2.'21 11.87 
2.20 11.52 
2.13 11.08 
2.07 10.67 
2.00 10.27 
1.94 9.es 
1.88 9.51 
1.62 9.16 
1.77 8.11 
1.71 1.49 
1.00 1.18 
1.81 7.85 
1.58 7.56 
1.51 7.27 
1.47 7.00 
1.42 6.74 
1.38 6.48 
1.34 6.24 
1.30 6.00 
1.28 5.78 
1.22 5.56 

4.50 1.16 5.35 
4,00 1.14 5.15 
3.55 1.11 4.96 
3.18 1.08 4.77 
2.11 1.04 4.59 
2.50 1.01 4.42 
2.22 0.96 4 25 
1.97 0.95 4.08 
1.75 0.92 3.94 
1.5& 0.89 3.79 
1.38 0.86 3.&4 
1.23 £1.&4 3.51 
US 0.81 3.37 
0.97 0.79 3.25 
0.86 0.76 3.12 
0.77 0.74 3.01 
0.88 o.n 2.89 
0.61 0.00 2.78 
0.54 0.67 2.68 
0.48 0.65 2.58 
0.43 0.63 2.48 
0.38 0.61 2.39 
0.34 0.58 2.30 
0.30 0.58 2.21 
0.27 05& 2.13 
0.2.4 0.54 205 
0.21 0.52 1.97 
0.19 0.51 1.89 
017 0.49 1.82 
0.15 0.48 1.75 
0.13 0.48 1.118 
0.12 0.45 1.62 
0.10 0.43 1.58 
0.09 0.42 1.50 
0,00 0-"1 1.45 
0.07 0.40 1.3& 
0.06 C 3S 1.34 
0.08 037 1.29 
0.05 0.38 1.24 
0.05 0.35 1.19 
0.04 0.34 us 
0.04 033 1.10 
0.03 0.32 1.08 
0.03 0.31 1.02 

28091.04 
26375.23 
247&U» 
23251.28 
21830.74 ...... '" 
19244 .• 
180M .• 

2005.78 
'2118.36 
2551.82 

2305." 
2240.'" 
2110.86 
1981.49 

'''.03 
1745.01 
1638.97 
1538.48 
144<11.14 
1355.58 
1272.44 
1194.40 
1121,13 
105235 
987.79 
927.18 
1170.78 
.lS.17· 
736.74 
719.87 
875.49 
.... 02 ...... 
""'.55 
524.24 
<02.04 
4111.12 ...... .... "' 
381.82 

8.38 27.38 
1.19 26.34 
8.00 25.35 
5.82 24.40 
5.54 23.48 

128.99 5.47 22.00 
114.86 5.30 21.75 
101.12 5,14 3).84 
eo.58 4.915 20.15 
1!IIO.53 4.89 19.3& 
71.58 4J!!18 11.es 
89.82 4.54 17.91!1 
58.55 4.40 17.29 
5827 4.28 1664 
44.88 4.13 18.01 
39.71 4.01 15.41 
35.XI 3.89 14.13 
31.38 3.n 14.27 
27.89 3.85 13.74 
24.79 3.54 13.22 
22.,03 3.43 12.n 
19.!i!I 3.33 12.25 
17.40 3.22 11.78 
15.47 3.13 11.34 
13.75 3.03 10,91 
12.22 2.94 10.50 
10.es 2.85 10.11 
9.55 2.16 9.73 
6.58 2.88 9.36 
7.89 2.59 9.01 
6.78 2.51 1!.87 
8.02 2.44 8.34 
5.35 2.38 6.03 
4.78 2.29 7.73 
4.23 2.22 7.44 
3.78 2.15 7.16 
3.34 2.C» 6.89 
2.97 2.02 8.83 
2.54 1.98 9.38 
2.34 1.SO 8.14 
2.08 1.84 5.90 
1.85 1.18 5.86 
1.65 1.73 5.47 
1.48 1,88 5.26 
1.30 1.82 5.06 
1.16 1.58 4.87 
1.03 1.53 4.00 
0.91 1.48 4.51 
0.81 1.43 4.34 
o.n 1.38 4.11 
0.84 1.35 4.02 
0.57 1.31 3.87 
0.51 1.27 3.n 
D.4S 1 23 3.58 
0.40 1.19 3.45 
0.35 1.15 3.32 
0.32 1 12 3.19 
0.28 1.00 3.07 
0.25 1.05 2.95 
0.22 1.02 2.84 
0.20 0.89 2.73 
0.17 0.96 2.83 
O. US 0.93 2.53 
0.14 0.90 2.44 
0.12 0.87 2.34 
0.11 0.54 2.25 
0,10 0.62 2.17 
0.06 0.79 2.00 
£1.06 o.n 2.01 
0.07 0.74 1.93 
0.06 o.n 1.es 
0,05 0.70 1.79 
0.00 O.es 1.n 
0.04 O.es 1 .• 
0.04 0.84 158 



Univ
ers

ity
 of

  C
ap

e T
ow

n

Table B.2.2: River Compartment Model Output - Metal Flux to Sediment 

CmI.IIIII!'1lU'l eIOUiJf1(U" 1:mtAn1 U3 "_U4 EI'Ituent05 '_00 EfftuentD7 ._00 ..... MlffIII~FIUIl Mebri S«.imenI:FIux MNtI SadmMI: Flux ~ $edmIInI Flux Metal SediI1'8lltl1t Flux Metlii Sedimlri Aw: ~ Sediment FlU)! Metai Sedimant Flux 
T .... D ..... "" .""" E_ • vo« ICu) I I~;!....II [Znl I (Cd] (Cui I (~JI ('"I I (Cd] (CUi J (~JJ ('"II (Cd) (Cu) I i~) J ['"I J [Cdl (CuI I (~/ ['"II [Cd] [Cui I I~J I ('"II (Cd] [Cui I [~II ['"11 ICd) [CUI I I~J I ('"II 1Cd] 

'" do. km """" ,521) ".3 5477.47 29131.20 0.00 81.84 21748.58 126.85 0.'" 1.33 2.00 .. 25 0.13 0.39 2.13 317.39 0.13 040 1.20 1041.98 0.23 0<3 0." 7617 0.<0 0.33 3." 2511." 0.13 0.26 0.117 :mi .... 0.02 0.39 0." ...... 0.03 0." 1.53 
15<0 ".2 ....... 29148.58 0.00 81.64 29111J7.01 119.15 0.26 1.'" 250 .... 0.11 0'" 2.65 267." 012 0.39 1.15 971." 0.20 0.41 .. , 7'" 0." 0.32 UO 2<3." 0.11 0.25 0.53 2511.97 0.02 0.29 0.95 338.33 0.03 0.00 147 

"''''' ".0 5621.62 29857.9' 0.00 euw ...... 27 111.83 0.23 1.25 ,<0 ".02 0.10 0.29 '.97 27957 0.10 0." 1.11 817.84 0.18 0.'" 0.78 e7.10 0.31 0.31 3.23 228.57 0.10 025 0.00 2CUl9 0.02 0.25 0.91 315 .• 0.00 0.58 ,., 
1580 .... 5ES3." _.27 0.00 81.84 '1160 .... lOUtS 0.20 1.21 "31 77.92 0." 0.26 UO 262." .... 0." 1.06 Bln.42 0.16 0 .. 075 62.97 0.29 0.30 3.11 214.52 0.00 0.2" 077 2211." 0.02 0.27 0." 296.26 0.1'2 0.58 ..,. ,- ".7 ..,...'" '""" ... 0.00 81,84 29422.118 .... 0 0.18 ." 2.22 7313 0.00 0.27 .... 241.25 0." 0.35 1.02 ...... 0.14 0." .72 59.10 0.25 •. 29 2." 201.33 0." 0.23 0.74 214.91 0.02 0.26 .... 278.04 0.02 0." 1.31 
'620 67.5 5837,,5 29422.99 0.00 au", 28341.34 02." 0.16 U3 2.1. .... 0.07 0.29 '.78 281.11 0.07 0.34 0." 758.75 0.13 0." 0.69 55.47 0.22 0.211 2.117 188.95 0,07 0.22 0.71 201.70 0.01 0.28 0.81 280." 0.02 0.53 '.26 ,..., 

".3 ....... 29341.34 0.00 '1.84 ,""".10 ".76 0.14 1.10 2.06 6!11,"1 0." 0.25 I." 216.00 0.06 0.33 0." 712.08 0.11 0.35 0.07 52.06 0.20 0.27 2.77 177.33 0.06 0.22 .... 189.30 0.01 025 0.711 244.00 0.'" 0.51 '22 

""'" ".2 591!1.98 29259.70 •. 00 tn.84 29178.015 81.-43 0.13 ... l8 .... ..... 0." 0.24 I." 203.58 0.00 •. 32 0.111 .... 30 0.10 0.34 084 ..... 0.17 0.27 2." le6.-43 0." 0.21 0." 177.85 0.01 0.24 0.75 229." 0.01 0.48 1.17 

'''' 70.0 ....... 20178"" 0.00 IU.", 290116.42 76.42 0.11 '00 ... 0 58.73 0.05 0.24 '.57 191.1)4 0." 0.31 .... 627.20 0." 0.33 0.82 45." 0.15 0.20 2.50 158.19 0 ... 0.20 0." 186.73 0.01 0.23 on 215.70 0.01 0." 1.12 
1700 70.8 5128.12 -" 0.00 81.6!II 2IiI014.71 71.72 "0 '.00 10. 53.24 .... 0.23 1.51 1"79.29 0." 0.30 0." .... 62 0.06 0.32 0.69 43,03 0.14 0.25 2." 146.58 0." 0.20 0.01 151.41 0.01 0.22 0." = .. 0.01 0." '06 172. 71.7 51M.19 2IIiID1 •. 78 0.00 81.&4 28833.13 67.30 0.00 097 \.76 ".97 0." 0.22 I." 188.29 0." 0.211 0.81 552.41 •. 07 0.31 0.57 «I." 0.12 0.24 2.37 137.57 0 ... 0.1. .. .. '48.85 0.01 0.22 0.07 , .... 0.01 ..45 , ... 
17<0 12.5 6270.26 2!1933.13 •. 00 81.&4 28851.49 69.16 ' 0." 0." 1.70 ..... 0.04 0.21 '.39 \57.i1 0." •. 26 0.'" 518.42 0." 0.39 0." 37." 0.11 0.23 2.26 129.10 0.03 0.18 0.57 137.81 0.01 0.21 0." 178.29 0,01 0." '.00 ,m 73.3 8342.34 2I8B51 .• •. 00 81.84 28189.85 50.26 0.07 0.01 '.63 44.01 0.00 •. 21 '.34 148.19 0.03 0:21 0.75 .... 52 •. 00 0.211 0.53 35.57 0.10 0.23 2.19 121.16 0.03 0.1! 0." 129.33 0.01 0.20 0.52 167.32 0.01 0 .• 2 0.06 
17110 7 •. 2 8414.41 2tS78IIU15 0.00 8U.", 21!118SS.21 ..... . ... .... 1.57 .'.30 0.03 0.20 1.211 139.07 •. 03 0::0 o.n ...... 0.05 0.211 0.51 33." 0.'" 0.22 2.11 113.70 0:03 0.17 0.52 121.37 0.01 0.20 0." 157.03 0.01 0.41 0.93 
1- 75 .• ....... ".21 000 81,84 """"57 52.21 0." 0." 15' 311.78 0.112 0.20 1.24 130.51 0.02 0.20 0.10 4211 ... 0.04 0.27 0 .... 31.32 0." 0.21 2.03 106.71 0.'" 0.17 0.50 113.80 0.00 0.19 0.57 1.7.36 0.01 0.'" 0 .... 
'620 75 .• ....... _.57 0.00 81.84 211524.112 ..... 0." 0.03 .... 36.37 0.'" 0,16 1.1Si '"'' 0.112 0.25 0.117 402.11 .... 0.27 0.47 20 ... 0.07 0.21 I." 100.14 0.02 0.18 0." 1OSJ!18 0.00 0.19 0." 138,29 0.01 0.311 0." ,..., 18.7 """'.02 2lI524.112 0.00 8UM ....... 211 ..... 0." 0." .. '" 34.13 0.02 0.\' 1.15 114.94 OJl2 0.24 0." 377.35 0.'" 0.26 0.45 27.58 0.00 0.20 I." 93.97 0.02 0,16 0.47 100.31 0.00 0.18 0.53 129.78 0,01 0.37 0.82 ,""" 77.. !J702.1O 211443."" 0.00 81.64 2l!I3Bl.84 -43.15 0." 0.711 '.34 32.03 0.02 0.18 1.10 107J!16 0.02 •. 23 0.62 354.12 0.'" 0.25 0." 25 .... 0.05 0.19 1.81 88.1Q; 0.02 0.15 0." 14.14 •. 00 0_17 0.51 121.78 0.00 036 0.79 

'""" "'.3 ru74.77 291.84 0.00 81.64 _.00 ..... 003 0.75 '.29 30." 0.02 0.17 , ... 101.22 OJl2 0.23 0."" 33232 0.03 0.24 0.42 2 •. 29 0.05 0.,. 1.74 02.78 0.02 0.15 0.<3 ".:>1 0.00 0.17 0. .. 114.29 0.00 0.35 0.'" ,- 79.2 ....... 2Il200.00 0.00 11.84 281915.35 ".00 0.'" 0.73 '24 211.21 0.01 0.17 '.02 ..... 0.01 0.22 0.57 311.85 0.02 0.23 0. .. 22." 0." 0.18 1.67 77.06 0.01 0.1. 0.41 02.90 0.00 0.16 0 .• 7 107.25 0.00 0.34 0.73 
'020 "".0 ..,a01 281.35 0.00 81.84 28118.11 ..... 0.00 0.71 '.20 26 .• 7 0., 0,18 0." •. 14 0.0\ 0.21 0." 202.05 '.02 0.23 0.30 21.39 0." 0.18 1.81 12. .. 0.01 0.14 0.<0 77.79 0.00 0.18 .... 100.66 0.00 0.33 0.11 
".<0 .... -... 28116.71 0.00 81.64 _.07 ..... 0.02 0 .... 1.15 24." 0.01 0.18 .... ..... 0.01 0.21 0.53 274.62 0.02 0.22 0.37 20.00 0.'" 1117 1.58 ..... 0.01 0,13 0.38 73.00 0.00 0.15 0." .... 0.00 0.32 0." 
"'90 81.7 7ll83." _.07 0.00 81.84 27853.43 31.40 0.02 0." 1.11 23.31 0.01 0.15 o.en "'.50 0.01 0.20 0.51 257.10 0.02 0.21 0.36 18.&4 0.09 0.11 .... 84.18 0.01 0.13 037 68,51 0.00 0.15 0.42 ... "" 0.00 0.31 0." 

""" n5 7135.13 2705343 •. 00 8U.", 27871.79 211." 0.02 0." 1.07 21.117 0.01 0.15 0." 73." 0.01 0.19 0." 241.83 0.01 0.21 0.35 17.68 0.03 0.18 '.<3 00.22 0.01 0.13 0.36 ".29 0.00 0.14 0.<0 86.17 0.00 0.30 0." 
2080 ".3 72I1T.20 27811.79 0.00 81,84 27780.14 21." 0.02 0.02 '02 20.53 0.01 0.14 0.04 •. 12 0.01 0.1. 0.47 2218." 0.01 0.20 0.33 18.59 <102 0.16 '.36 58.51 0,01 0.12 0.34 "".32 0.00 0.14 0.39 "' ... 0.00 0.29 .. '" 2080 ".2 7279.27 277'90.1. '.00 !1,84 :moe.50 25." 0.02 0.'" 0." 19.25 0,01 OJ. 0.81 ..... •. 01 0.18 0." 212." 0.01 0.19 0.32 15.56 0.0.2 0.15 '.32 53.00 0.01 0.12 0.33 .... 0.00 0.14 0.37 n.1Si 0.00 0.26 0." 
20<0 85.0 7351.34 :moe.oo 2.00 81.&4 :rI!I29 ... 24.32 0.01 0." .... 18.06 0.01 0.13 0.78 ..... 0.01 0.18 0." 199.81 0.01 .. " 0.31 '.,59 0.02 0.15 '.27 49.71 0.01 0.11 0.32 5806 0.00 0.13 0.38 ..... 0.00 027 0." 
2080 .... 7423.42 27a20." 3.00 81.84 21S51.22 22.!1 0.01 0,57 0.91 16.93 0.01 0.13 0.75 57.02 0.01 0.17 0." 187.21 0.0' 0.18 0.30 13.f:IiB 0.02 0.14- '.22 ".62 0.01 0.11 0.39 ".71 0.00 0.13 0.:>1 ..... 0.00 0.26 0." 
2000 ".7 7495.49 27551.22 4.00 81.64 21473.58 21.30 0.01 0." 0.87 '5" 0.00 0.13 0.72 .... 0.00 0.18 0.<0 175.58 0.01 O.l! 0.29 12.84 0.01 0.14 1.17 <3.73 000 0.11 0.29 ..... 0.00 0.12 0.33 ..... 0.00 0.25 0.52 
2100 87.5 7SS7.58 21473.51 '.00 !1.B4 21396.93 20.07 0.01 053 0.64 .... 0.00 0.12 0." !5O.17 0.00 0.18 0." 164.89 0.01 017 0.27 12.04 0.01 0.13 1.13 41.01 000 0.10 0.211 43.78 0.00 0.12 0.32 ..... 0.00 0.25 •. 50 
2120 ".3 mo ... :mos ... 8.00 81.64 27321.29 18.82 0.01 0.51 0.!1 13.97 0.00 0.12 0." .7.05 0.00 0.15 0.37 154.48 0.01 0'. 0.26 11.29 0.01 0.13 '.00 38.47 0.00 0.10 0.27 41.07 0.00 0.12 0.31 53.13 0.00 0,24 0." 
21<0 "'2 7711.70 27321.29 7.00 81.64 272<6." 17.85 0.01 0.50 0.78 13.11 0.00 0.11 0." 44.14 0.00 0.15 0.35 144.00 0.01 0.19 025 10.5$ 0.01 0.12 I." 36." 0.00 0.10 0.26 ".52 0.00 0.11 0.211 ... "" 0.00 0.23 0." 
2''''' 90.0 7783.79 272<6." •. 00 8U.", 21173.01 16.56 0.01 0." 0.75 12.29 0.00 0.11 0.61 41.40 0.00 0.1<4 0.34 135.92 0.01 0.15 0.24 .... 0.01 0.12 '.00 311." 0.00 0.'" 0.25 36.13 000 0.11 0.29 45.75 0.00 0.22 0.44 
2''''' 00.8 7lI55 ... 27173.01 9.00 81.14 21100.37 15.53 0.01 0.<47 on 11.53 0.00 0.11 0.50 ..... 0.00 0.14 0.36 121.50 0.00 0.15 0.23 •. 32 0.01 0.12 0.06 31.75 0.00 0.'" 0.24 33 .... 0.00 0.10 0.27 43." 0.00 0.22 0 .• 2 
2200 91.1 7927.92 271(30.37 10.00 81.14 """".12 1 •. 57 0.01 0." 0." 10.82 0.00 0.'0 0.57 ".<3 0.00 0.14 0.32 119.1m 0.00 0.14 0.22 !.74 0.01 0.11 0." 29.76 0.00 0." 0.23 31.79 0.00 0..0 0.211 41.13 0.00 021 lU1 
2220 02.. 7908.99 27020.72 11.00 81.64 -... 13.81 '.00 0.44 0." 10.15 0.00 0.10 0." 34.1! 0.00 013 0,31 112.20 0.00 0.1<4 0.22 6.20 0.01 0.11 0." 27." 0.00 0.'" 0.22 29.03 0.00 0.10 0.25 311.50 0.00 0.20 0.38 
22<0 93.3 0072.06 -... '2.00 81.64 ,.... ... 12.62 0.00 0.42 .... ".52 0.00 0.10 0.52 32.06 0.00 0.13 0.29 105.25 0.00 0.14 0.21 7 .... 0.01 0.11 0." 29.21 0.00 0.00 0.21 27'" 0.00 0.00 0.24 36.20 0.00 0.20 0." 
2280 ".2 8144.14 ........ 13.00 8UM _'i.eo 12.03 0.00 0.<4' 0.81 .... 0.00 0.'" 0.50 30.65 0.00 0.12 0.29 88.74 0.00 0.13 0.20 7.22 0.00 0.10 0.62 24.5& 0.00 0." 0.20 26.25 0.00 0.08 0.23 ..... 0.00 0.19 0.36 
2280 ".0 8216.21 _1i.eo 1".00 ., .. 28752.15 11.29 0.00 0." 0.58 8.35 0.00 .... 0." 25.22 0.00 0.12 0.27 62." 0.00 013 0_19 •. 77 0.00 0.10 0.79 23.07 0.00 0.05 0.20 24.63 0.00 0.00 0.22 31.M 000 0.18 0.35 
nco .... 62l1li.26 281'52.15 15.00 81.64 2t!111885.51 10.59 0.00 0." 0..7 7." 0.00 0.00 0." 26.47 •. 00 0.12 0.25 86.91 0.00 0.12 0.16 .... 0.00 0.10 0.76 21.84 0.00 0." 0.19 23.10 0.00 0.00 0.21 20." 0.00 0,1! 0.33 = 067 ....... 2eS8S.51 '6.00 81.84 26619.81 .... 0.00 0.37 0.54 7.311 0.00 0." 0." 24 ... 0.00 0.11 0.25 81.54 0.00 0.12 0.18 5." 0.00 0.'" 0.73 20.31 0.00 0.07 0.18 21.68 0.00 COO 0.21 29." 0.00 0.17 0.32 

""" 97.5 ..... 42 _19.87 17.00 !1.64 ...... 20 •. 32 0.00 0." 0.52 •. 92 0.00 0.00 0.<3 2339 0.00 011 0.24 16.51 0.00 0.12 0.17 5." 0.00 0.00 0.70 19.05 0.00 0.07 0.17 20.:>1 0.00 0.00 0.20 26.31 0.00 0.17 03' 

""'" ".3 .... 50 _.23 18.00 !1.64 28491.59 8.7' 0.00 035 0.50 .... 0.00 0.00 0.41 2165 0.00 0.10 0.23 11.76 0.00 0.11 0.16 5.25 •. 00 0.011 0." 17." 0.00 0.07 0.17 19.00 0.00 0.00 0.19 24 ... 0.00 0.1& 0.30 

""'" ".2 ...,857 :28481.59 19.00 81.84 26429.94 8.21 0.00 0." 0." .... 0.00 ..00 •. <0 20.52 0.00 0.10 0.22 117.36 0.00 0.11 01. 4.112 0.00 .... 0." 16.77 0.00 0.07 0.18 17.1m 0.00 0." 0.18 23.16 0.00 D.1! •. 29 
2<00 '00.0 ....... 26420 ... 20.00 81.&4 26367.30 7.70 '.00 0.33 0." 5.72 0.00 0.07 0.38 16.25 0.00 0.10 0.21 ".20 0.00 0.10 0.15 4.82 0.00 0." 0.62 15.7. 0.00 0." 0.15 16.1m 0.00 0.07 0.19 21.74 0.00 0.15 0.27 
2420 100.8 8720.71 _.30 21.00 81.64 263011." 7.26 0.00 0.32 .... '.36 0.00 0.07 0.37 1!1.OS 0.00 0.00 0.21 ".30 0.00 0.10 0.15 4.:>1 0.00 0." 0."" ,4n 0.00 0.00 0.15 15.76 0.00 0.07 0.17 20." 0.00 0.15 0.20 
24<0 101.7 678278 26390.06 "00 81.84 26247.02 6711 0.00 0,31 U, 5.03 0.00 0.07 0.35 16,86 0.00 0.00 0.20 ..... 0.00 0.10 0.14 4.07 •. 00 0." 0.58 13.86 0.00 0.05 0.14 1 •. 79 '.00 0.07 0.16 19.14 0.00 0.14 0.25 .... 102,5 ....... 2&47.02 23.00 81.&4 26185.38 8.30 0.00 0.30 0.41 4.n 0.00 0.07 0.34 15.i1 0.00 0.00 O.lSi 52.22 '.00 0.10 0.13 3.02 0.00 0.07 0.58 13.00 0.00 0.05 0.1. 13.1!!8 0.00 0.07 0.18 17.se 0.00 0.14 0.24 
2480 103.3 ..,. .. 26UI8.38 24.00 81.64 26130.73 5.97 0.00 0.211 0.'" '.43 0.00 '.07 0.38 14.113 0.00 0.00 0.18 ".00 0.00 0." 0.13 3.58 0.00 0.07 0.53 12.20 0.00 .... 0.13 13.00 0.00 0.06 0.15 ..... 000 0.13 0.23 
2500 104.2 0009.00 26130.73 25.00 81.64 2007 •. 015 5.80 '.00 029 0.311 ... 0.00 •. 06 0.31 14.01 0.00 0.08 0'. ... ... 0.00 0.00 0.12 3.36 0.00 0.07 0.51 11.45 0.00 006 0.13 1223 0.00 0.06 0.14 15.152 0.00 013 0.23 
2S2O 105.0 9081.07 28074.D!!I 26.00 81.84 2EI018.45 5.26 0.00 0.27 0.37 .. '" 0.00 0." 0.39 13.15 0.00 0."" 0.17 -43.16 0.00 0.00 012 3.16 0.00 0.07 0.49 '0.75 0.00 0." 0.12 11."7 0.00 0." 0'- 14.&4 0.00 0.12 0.22 
25<0 105.1 &153.14 20018.45 27.00 81.6!II 25963.11 .... 0.00 0.26 0.35 3.65 0.00 0." 0.211 12.34 0.00 0." 0.16 40.51 0.00 0.06 0.11 2." 0.00 0.00 0.47 10.09 0.00 0.05 0.12 10.n 0.00 0." 0.13 13.93 0.00 0.12 0.21 ,..., 106.7 9225.22 2seS:U1 29.00 81_64 25910.16 .... 0.00 0.25 0.34 3." 000 0." 0.26 ".58 0.00 0." 0.16 .... 2 0.00 0.06 0.11 2.78 0.00 0.09 0." 947 0.00 0." 0.11 10.11 0.00 0.06 0.13 13.07 0.00 0.12 0.20 
2580 107.5 9297.28 25810.16 211.00 81.64 25857.52 '.35 0.00 0.2" 0.33 3.23 0.00 0.06 0.27 10.67 0.00 0.07 0.15 38.88 0.00 0.05 0.11 2.61 0.00 0.05 0." .'" 0.00 0." 0.11 .... .00 0.05 0.'2 12.27 0.00 0.11 0.19 
2000 100.3 ....... 25857.52 "'.00 !l1.64 2S005 ... . ... '.00 0.24 0.31 303 0.00 .... 0.26 10.20 000 007 0.14 33." 0.00 0.00 0.10 2." 0.00 0.06 0.42 ... 000 0.06 0.10 ... 000 0." 0.12 11.52 0.00 0.11 0" 
2620 108.2 9441.43 25805." 31.00 ., .. 25755.2<4 3.53 '.00 0.23 0.30 2." 0.00 .... •. 25 9.57 0.00 0.07 0.14 31.49 000 0.07 0'0 2.30 0.00 0.06 0.41 7.83 0.00 0.06 0_10 •. 36 0.00 0.05 011 10.81 0.00 011 0" 

""" 110.0 9513.50 2575524 32.00 .... 2S705." 350 000 0.22 0.29 2.57 0.00 0." 0.24 ..... 0.00 0.07 0.13 29.51 0.00 0.07 0.00 2 •• 0.00 0.06 0.39 '35 0.00 0.04 0.10 7." 0.00 0.05 0.11 10.15 •. 00 0.10 0.17 
2680 '10.8 11605.58 2S70580 33.00 81.64 ........ 3.37 0.00 0.21 0.28 2.51 0.00 •. 05 0.23 .... 0.00 0.00 0.13 27.70 0.00 0.07 0.09 2.02 0.00 0.00 0.36 ... 0.00 0.04 0." 7.36 0.00 0." 0.11 .53 0.00 0,10 0.17 ,... 111.7 9657.85 ........ 34.00 !1.ti4 2591J9.31 3.17 0.00 0.21 0.27 2.38 0.00 0.05 0.22 7.82 0.00 0." 0.12 29.00 0.00 0.07 0.00 .. '" 0.00 0.05 0.38 6.47 0.00 0.04 0." 6.91 0.00 0." 0.10 .... 0.00 0.10 0.18 
2700 112.5 9729.72 25e09.31 35.00 81.64 25582.67 2.97 '.00 0.20 0.26 2.21 0.00 0." 0.21 7.43 0.00 0.06 0.12 2,4.41 0.00 0.06 0.00 '.78 0.00 0.05 0.35 6.00 0.00 0." 0." .... 0.00 0.05 0.10 •. 30 0.00 0.'" 0.15 
2720 113.3 _.79 25562,67 36.00 81.64 25517.03 2.79 0.00 0.20 '.25 207 0.00 .... 0.20 . .. 0.00 0.,," 0 . .11 22.91 0.00 0.00 0.05 '67 0.00 0.05 0.33 571 0.00 0." 0.06 8.09 0.00 0.04 0.00 7." 0.00 0.00 0.15 
27 .. 11 •. 2 om ... 25517.03 37.00 el.84 25472.38 262 0.00 0,19 0.2<4 1." 0.00 0." 0.20 .... 0.00 0." 0.11 21.51 0.00 000 0.06 '57 0.00 0.05 0.32 '.36 0.00 0." 0." 5.n 0.00 0.04 0.011 7.<0 0.00 0.00 014 
27 .. 115.0 ....... 25472.39 38.00 81,84 25429.7. 2." 0.00 0.1! 0.23 , ... 0.00 .... C.1Si &.15 0.00 0." 0.11 20.1. 0.00 0.06 0.07 , ... 0.00 0." 0.31 5.03 0.00 0." 0.00 5.37 0.00 0." 0." 8.'" 0.00 .... 0.14 
2700 115,1 10018.01 25428.74 39.00 81.64 25388.10 231 0.00 0.18 0.22 •. n 0.00 0.04 0.18 5.78 0.00 0.05 0.10 18.1i1S 0.00 0.00 1107 '.38 0.00 0." 0.30 •. n 0.00 0.'" 0.07 .... 0.00 0.04 0.08 0.52 0.00 0.05 0.13 
2000 11tH 11lJ9O.D!! 25386.10 ".00 !1.64 25344 ... 2.17 0.00 0.17 0.21 1.81 0.00 0.04 0.1l!! 5 .• 2 0.00 0.00 0.10 17.eo 0.00 0." 007 1.30 0.00 0.04 0.29 '.<3 000 .. '" 0.07 4.73 000 0.04 0.00 6.12 0.00 0.'" 013 
2620 117.5 10162.15 25344." 41.00 81.&4 25303.02 2." '.00 0.17 •. 20 1.51 0.00 0." 0.17 5.'" 0.00 0 .. 0.00 16.71 0.00 0.05 0.07 1.22 0.00 0. .. 0.20 4.16 0.00 •. 03 0.07 .... 0.00 0.04 0.015 5.75 0.00 0.00 0.12 

""" 118.3 10234.22 2530302 42.00 81.84 25254.17 '.01 0.00 0.16 0.20 1A2 0.00 .... 0.1& 4.78 0.00 0.05 0." 1S.ee 0.00 0.05 0.00 1.15 0.00 0." 0.29 3.91 0.00 •. 03 •. 07 4.17 0.00 0.04 0.07 5.«1 •. 00 0.07 0.12 ,... 119.2 1tDl1.30 252S4.17 <3.00 81.84 25225.53 , ... 0.00 0.18 0.19 '.33 0.00 0." 0.16 .... 0.00 0.05 0.'" 14.14 0.00 0.05 0." ,."" 0.00 0." 0.25 3.67 0.00 0.03 0." 3.82 0.00 0." "07 5.07 0.00 0,07 0.11 ,... 120.0 1037&.37 25225.53 ".00 81.64 25187 .• .... 0.00 0.15 0." '.25 •. 00 0.00 0.15 4.22 0.00 0." 0." 13.14 0.00 0.05 0.08 1.01 0.00 0." 0.25 3.45 0.00 0.03 0.05 3." 0.00 0.03 0.07 '.711 ..00 0.07 0.11 
2900 120.8 1045D.44 25167,89 45.00 .... 25151.25 ,,. 000 0.15 0.18 ". 0.00 0.03 0.14 3.'" 0.00 0.04 0." 12.98 '.00 005 OOS 0." 0.00 0." 0,24 324 0.00 0.03 .... 3.45 0.00 0.03 0.07 •. <47 0.00 0.07 0.10 

'"'" 121.7 10522.51 25151.25 ".00 81.64 25115.61 , ... '.00 0.14 0.17 1.10 0.00 0.03 0.14 3.72 000 0." 0." 12.20 0.00 0.05 0,(115 0." 0.00 0." 0.23 3 .. 0.00 •. 03 0.00 3.24 0.00 0.03 o.OS '.20 0.00 •. 07 0.10 

'"'" 122.S 1(&4.58 25115,81 4700 81.64 -... , ... 0.00 0.14 0'9 , .. 0.00 0.03 0.13 3." 000 0." 0.07 11.46 0.00 0." 0" 0." 0.00 0.03 0.22 2." 0.00 0.03 .... 3.05 0.00 0.'" 0." 3." 0.00 0 .. 0'0 ,... 123.3 It:18l!18.M 2!5000." ".00 81.64 25047.32 1.31 0.00 0.13 0.16 0.07 0.00 0.03 0.13 3."" 0.00 0." 0.07 10.78 0.00 0.04 0.05 0.79 0.00 0.03 0.21 , ... 0.00 0.03 •. 05 " .. 0.00 0.08 0.06 3.70 0.00 0.06 0." ,... 124.2 10738.73 25047.32 49.00 e1.64 25014.M '23 0.00 0,13 015 0.91 0.00 0.03 0.12 3." 0.00 0.04 0.07 10.'1 0.00 0." 0.05 0.74 0.00 0.03 0.20 2.62 0.00 0.03 005 " .. 0.00 0,00 O,QI 3." •. 00 0.00 0.03 
3000 125,0 lM10.80 2!5014.68 50.00 81,64 249153.04 1.18 0.00 0.13 0.14 0." 0.00 0.03 0.12 2." 0.00 0." 0.07 .... 0.00 O.IM 0.05 0." 0.00 0.03 0,19 235 0.00 0.02 0.05 2.52 0.00 0.00 0.05 327 0.00 0.00 0.00 
3020 125.8 108!'J2,87 24Si153,04 51.00 !1.64 2.952.40 1.110 000 012 014 0.81 000 0.03 0.11 2n .00 0 .. 0.06 0.82 0.00 0." 005 0.85 0.00 0.03 0" 222 0.00 0.02 0.05 2.37 0.00 0.03 0.05 3.07 0.00 0.06 0.06 
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Table 8.2.2: River Compartment Model Output - Metal Flux to Sediment 

"m 
_ .. -_. C';'''1.I8f'R1,.I'II ... ... .. "' .-...... Mnd SGdimmt Flux ~SocIIimentAux MftII~FM Metai Sedimtnt Fluaf M.taI Sediment Flux MetIII~Fkax Metat s.dimtnt FIwe: MltfafSedimenl Flux 

1' ... """""" ..... -- E •• v ... ICuI I I:") I 1"'1 I 1Cd] ICu) I I:;") I (ZnJ I 1Cd] (Cuj I I:;") I (lnll 1Cd] (Cui I 1~ I Iloll 1Cd] (CUI I ICoI I Iloll 1Cd] ICul I I;';.) I (loll ICd) ICul I I:;") I (Znll 1Cd] leul I I:;") I Ilnl I 1Cd] 
'" <la, km """" ( .... ) 

""" 1215.7 101D54.94 24852." 5200 81.M 2<4922.75 102 000 0.12 0.13 078 0.00 0.03 011 as 0.00 ... 0.00 .... 0.00 0.04 0." a.61 0.00 0.03 0.18 2.03 0.00 0." ... 2.23 0.00 0.03 0.05 ~ .. aoo 0.05 0.00 

""'" 127.5 11027.02 24822.75 5>00 81.64 24894.11 0." 0.00 0.11 0.13 0.71 0.00 0.00 0.11 2>0 0.00 000 •. 08 7.87 0.00 0.04 0.04 0." 0.00 0.03 0.17 U, 000 0.02 004 2.08 0.00 •. 03 0.08 2.71 •. 00 ..... .... 
""'" 128.3 11009.09 24f:&t.11 "'00 81.64 24888.47 0.110 0.00 CU1 0.12 •. S? 0.00 0.03 0.10 225 000 0.03 0 ... 7." 0.00 0.04 0.04 0 .... •. 00 •. 03 0.17 H" 0.00 002 0." 1." 0.00 0.02 0.05 2 .... •. 00 ..... 0.07 
3100 128.2 11171.US 24881U7 ".00 81.64 24830.83 0.85 0.00 0.11 0.12 0.63 0.00 0.02 0.10 211 000 0.03 •. 00 ... 0.00 0.03 0." 0,51 0.00 0.03 0.16 173 0.00 0.02 0." us 0.00 0.02 0.05 2." 000 oos 007 
3120 130.0 11243.23 24896.83 58.00 81.64 24114.18 070 0.00 0.10 0.12 0." 0.00 0." 0." 1.8" 0.00 0.03 0.'" •. 52 0.00 0.03 004 0." 0.00 0.03 0.15 1.112 0.00 0.02 004 1.73 000 0.02 0.04 224 0.00 0.'" 0.07 
3140 130.S 11315.30 24814.18 57.00 81.84 2478a.54 07S 0.00 CUD 0.11 0." 0.00 0.02 0." "" 0.00 0.03 0.05 6.13 0.00 0.03 0.04 0." 0.00 0.03 0.15 1.53 0.00 0.02 0." 1.63 0.00 0." 0.04 211 •. 00 0.'" 0.07 
3100 131.7 11W.3I!!I 24781.54 58.00 81.64 24785.!iIO 0.70 0.00 0.10 0.11 0.52 0.00 •. 02 0." 115 0.00 003 •. 05 5.76 0.00 0.03 0.03 0.<2 0.00 •. 02 0.14 '" 0.00 0.02 .... 1.53 ..00 •. 02 •. 04 1." 0.00 0." 0.00 
31 .. 13U H458.45 24785JIO ".00 81.64 24743.26 ... 000 0. .. 0.10 ... 0.00 0." 0 .. 1.6S 0.00 0.03 O.OS 5.41 0.00 •. 03 0.03 0.'" 0.00 0.02 01. 135 0.00 •. 02 •. 03 1." 0.00 0.02 •. 04 1." 0.00 0.04 0." 
3200 133.3 11531.52 24'743.26 ".00 81.84 24121.G2 062 0.00 0." 0.10 .... 0.00 •. 02 0." 1.56 0.00 0.03 0,," .... 0.00 0.03 0.03 0.37 0.00 0.02 0.13 1.27 0.00 •. 02 0.03 1.3S 0.00 0.02 .... 1.15 0.00 0.04 0.06 :mo 134.2 11103.58 24721.82 81.00 &1.84 24700.97 056 0.00 0." 0.10 0.43 0.00 •. 02 •. 00 1." 0.00 0.03 .... '.77 0.00 0.03 0.03 0." 0.00 0.02 0.13 1.19 0.00 0." 0.03 1.27 0.00 0.02 0." 1." •. 00 0." •. 00 

""'" 1350 11175.86 24700.97 82.00 81.64 24681,33 •. 56 0.00 D . .,. 0.'" 0.41 0.00 0.02 0.00 1.37 000 0.03 0.04 ... 0.00 "03 0.03 0.33 •. 00 0.02 0.12 112 000 0.02 •. 03 1.19 0.00 0.02 0.03 1." •. 00 .04 0.05 
3200 135.$ 11747.74 24681.33 83.00 51.64 24662.ea .51 0.00 .... 0." 0.38 •. 00 0.02 0.07 1.26 000 0.03 0.04 422 0.00 0.03 0.03 .31 0.00 0.02 0.12 1.05 0.00 0.0.2 •. 03 1.12 0.00 0.02 0.03 1." 0.00 .... 0.'" 
3200 1313.1 11SHUIl 241S2J!19 ".00 81.84 24845." 0" 0.00 0.00 0.00 •. 36 0.00 0.02 0.07 1.21 0.00 0.02 .... 3." 0.00 0.03 0.03 0.29 0.00 002 0.11 0.00 0.00 •. 02 •. 03 1." 0.00 .02 0.03 1.36 0.00 0.04 •. 05 
3300 137.5 1188'1 .• 24845.05 05.00 81.84 2-4628.41 0." 0.00 0.00 0." 0.34 0.00 0." •. 07 113 •. 00 0.02 0." 3.n 0.00 003 0.03 0.27 0.00 0.02 0.11 0.93 0.00 0.02 0.03 0." 0.00 •. 02 0.03 1.26 0.00 .... .... 
3320 138.3 l1li1EJ3.&5 24fQ1a.41 ".00 81.64 24812.76 0.43 oro 0.'" 0.'" 0.32 0.00 0.02 •. 00 1.07 0.00 •. 02 •. 04 .... 0.00 0.02 0.03 0.26 0.00 0.02 0.11 0.87 0.00 0.111 •. 03 0." •. 00 •. 02 0.'" 1.20 0.00 0.04 0.'" 
3340 139.2 12038.02 24812.76 67.00 81.64 24591.12 0." 0.00 •. 07 0." 0.30 0.00 0.02 0.06 1.00 0.00 0.02 0.03 3.29 0.00 0.02 0.02 0.24 0.00 .... 0.10 0.82 0.00 0.111 .03 .67 0.00 0.02 0.03 1.13 0.00 0.03 0." 
3300 1«).0 12108.10 24588.12 ".00 81.64 ........ 0." 0.00 0.07 0.07 0.26 0.00 0.02 0.00 0." 0.00 0.02 •. 03 3.09 0.00 •. 02 0.02 •. 23 0.00 0.02 0.10 0.77 0.00 0.01 0.02 0.82 •. 00 0.02 0.03 1." 0.00 •. 03 0.04 
3300 1.40.8 12180.17 ......... ".00 81.84 261.64 0., 0.00 0.07 0.07 0." 0.00 0.02 .... 0." 0.00 0.02 •. 03 2." •. 00 002 •. 02 0.21 0.00 0.02 0." on 0.00 •. 111 0.02 0.77 0.00 •. 02 0.03 1.00 •. 00 0.03 0." 
3400 141.7 12252.24 24571.84 70.00 81.64 24580..19 033 QOO Q07 0.07 0.25 0.00 002 006 0.63 0.00 0.02 .03 273 0.00 0.02 .02 0.20 0.00 0.02 0." 0." 0.00 0.111 0.02 0.73 0.00 0.02 0.03 ... •. 00 003 .... ....., 142.5 12324.31 24560.19 71.00 81.64 """"'.56 031 0.00 0.07 0.07 •. 23 •. 00 0.01 0." 0:" 0.00 0.02 0.03 257 0.00 0.02 0.02 0.19 •. 00 0.02 0.00 0." 0.00 0.01 •. 02 .... 0.00 0.01 0.02 0. .. 0.00 0.03 0." 
3440 143.3 1231i18.31!!1 ""'.56 '/200 81.64 24:538.91 029 0.00 0.06 0." 0.22 0.00 0.01 0.'" 0.73 •. 00 0.02 •. 03 2.41 0.00 0 ... 0.02 0.18 0.00 0.02 0.'" 0.00 0.00 0.01 0." 0." 0.00 0.0' 0.02 0.83 0.00 0.03 0." ..... 144.2 12466'" '-., 73.00 81.64 2-4531.77 0.,. 0.00 0." 0.00 0.21 0.00 0.01 0.05 0." 0.00 0.02 0.03 2.27 0.00 0.02 0.02 0.17 0.00 0." 0.08 0.58 0.00 0.., •. 02 •. 60 0.00 •. 01 0.02 0.78 0.00 •. 03 .... ..... 145.0 12S40.53 24531.77 74.00 81.64 24523.83 023 0.00 0." 0.'" 0.19 0.00 0.01 0.05 0." 0.00 0.02 0.03 2.13 0.00 0.02 0.02 01. 0.00 0.111 0. .. 053 0.00 0.0\ .02 0.57 0.00 0.01 0.02 073 0.00 0.03 0.03 
3600 145.8 12612.80 2<523.83 15.00 81.64 2-4516.918 0.24 0.00 •. 06 0.'" 0.18 0.00 0.01 0." 0.61 0.00 0.02 •. 03 2.00 0.00 0.02 •. 02 0.15 •. 00 0.01 0." 050 0.00 0.111 0.02 0.53 0.00 0.01 0.02 .... 0.00 0.03 0.03 
352Il 1-48,7 ''''.87 2401a .. 76.00 81.64 24511.34 023 0.00 0.00 0." 0.17 0.00 0.01 0." 0.57 0.00 0.02 •. 02 1." 0.00 0.02 0.02 0.14 0.00 0.01 0.07 0.47 0.00 0.111 •. 02 0.50 0.00 0.01 0.02 0." 0.00 0.03 0.03 
354C 147.5 12756.74 24511.34 77.00 81.64 24500.70 022 0.00 D ... 0." 0.18 0.00 0.01 0. .. 0. ... 0.00 0.02 0.02 1.77. 0.00 0.02 0.02 0.13 0.00 0.01 0.07 0." 0.00 0.01 •. 02 0.47 •. 00 0.111 0.02 0,81 0.00 0.03 0.03 
35<10 1-48.3 12d.82 _.70 70.00 81.64 24501J.06 0.20 0.00 0.05 0." 0,15 0.00 0.01 •. 04 0.51 0.00 0.02 0.02 1.67 0.00 0.02 0.02 0.12 0.00 0.01 0,07 0.41 0.00 0.111 •. 02 0." 0.00 0.01 0.02 0.57 •. 00 0.02 0.03 
3600 149.2 12900.88 24503.06 79.00 81.64 204500.42 01. 0.00 0.'" 0.05 0.'4 0.00 0.01 0.04 0." 0.00 0.02 •. 02 1.57 0.00 .... 0." 0.11 0.00 0.01 0.'" 0,. 0.00 0.01 0.02 0." 0.00 0.01 0." 0 .... 0.00 0.02 ..03 
3600 150.0 12872.918 24500.42 00.00 81.64 244G8.n 0,18 0.00 0.05 ..... 0.13 0.00 0.01 0." 0." 0.00 0.01 .... 1.47 0.00 002 0.02 0.11 •. 00 0.01 0." 0.37 •. 00 0.01 .... 0." 0.00 0.111 0.02 0.51 0.00 0.02 0.03 
3620 150.8 13045.03 24498.n 81.00 81.64 244921,13 0,17 0.00 0.05 0." 0.13 •. 00 0.01 0." 0.42 0.00 0.01 0.02 1.38 0.00 0.02 0.01 0.10 0.00 0..' 0.08 0.34 0.00 0.Q1 0.111 0.37 0.00 0.111 0.02 0 .... •. 00 •. 02 0.03 
3640 151.7 13117.10 ~13 82.00 81.64 2448!1." 0.18 0.00 •. 05 0.04 0.12 0.00 0.01 0.04 0.40 •. 00 0.01 0.02 1.30 0.00 0.01 0.01 0.10 0.00 0.01 0." 032 0.00 0.01 0.01 0.35 0.00 •. 01 0." 0." •. 00 0.02 0.03 
300Il 1~5 131 •. 18 ........ 113.00 81.64 244M.85 0.15 •. 00 0.05 0." 0.11 0.00 0.01 0.03 0.37 0.00 0.01 •. 02 1.22 0.00 0.01 0.01 0." 0.00 0,01 0." 0.30 0.00 0.01 •. 111 0.33 •. 00 0.01 0.02 0.42 0.00 0." 0.02 
300Il 1533 13261,25 -... 84.00 81.64 2<502.20 0.14 0.00 0." 0." 0.10 0.00 0.01 0.03 0.35 000 0.01 •. 02 1.15 0.00 0.01 0111 0." 0.00 0.01 0.05 0.29 0.00 0,01 •. 01 0.31 0.00 0.01 0.02 0 .. 0 •. 00 •. 02 0.02 
37llO 154.2 13333.32 24502.20 ".00 81.64 2~.56 013 000 0.04 0." 0.10 0.00 •. 01 0.03 0.33 0.00 0.01 0.02 1.08 0.00 0.01 0.111 0." 0.00 0.01 0.05 0.27 0.00 0.01 0.01 0.29 0.00 0.01 0.01 0.37 •. 00 0.02 0.02 :rno 155.0 13«J5.31!!1 2<505." ".00 81.64 24501J.92 012 0.00 0.04 0.04 0.09 0.00 0.111 0.00 0.31 0.00 0.01 '.02 1.02 0.00 0.01 0.01 0.07 0.00 0.01 0.05 0.25 0.00 0.111 •. 01 0.27 0.00 0.01 0.01 0.35 0.00 0.02 0.02 
3740 155.8 134n.48 _.32 07.00 81,64 24515.28 0.12 0.00 0." 0." 0." 0.00 0.01 0.03 0.29 0.00 0.111 0.02 0." 000 •. 111 0.111 0.07 0.00 0.01 0.05 0.24 0.00 0.01 0.01 0.25 0.00 •. 111 0.111 0.33 0.00 •. 02 0.02 
3700 156.7 13548.54 24515.28 6600 81.64 24521.64 Ql1 0.00 0." 003 0." •. 00 0.01 0.03 0.27 0.00 0.01 •. 02 0." 0.00 0.01 0.01 0.07 0.00 0.01 •. 05 0.22 0.00 0." 0.01 0.24 0.00 0.01 0.01 0.31 •. 00 .02 0.02 
3700 157.5 13621.81 24521.64 ".00 81.64 24528." 01' 0.00 0." 0.03 0.00 '.00 •. 01 0.03 0.26 0.00 0.111 002 0." 0.00 0.111 0.01 0." 0.00 0.01 0." 0.21 0.00 0.111 •. 01 0.23 0.00 0.111 0.01 0." 0.00 0." •. 02 

""'" 158.3 13G93.06 2452e.98 ".00 81.64 24537.35 010 0.00 0.04 003 0.01 0.00 0.01 •. 00 0.24 0.00 001 0.01 0.80 000 O.CJ1 0.01 0." 0.00 0.01 0.04 0.20 0.00 0.01 0.01 0.21 0.00 0.01 0.01 0.27 0.00 0.02 0,02 
3820 158.2 13785.75 24537.315 91.00 81.M 24548.71 0." •. 00 0." 0.03 0.07 •. 00 0.01 0.03 0.23 0.00 0.01 •. 111 0.75 0.00 0,01 0.01 0.'" 0.00 0.111 0.04 0.19 0.00 0.01 0.01 0.20 0.00 0.01 •. 111 0.26 '.00 0.02 0.02 
3840 HIO.O 13837.82. 24548.71 92.00 81.64 24557.07 .... 0.00 0.08 0.03 .... 0.00 0.111 0.02 0.21 0.00 0.111 0,01 0.71 0.00 0.111 0.01 0.05 0.00 0.01 0. .. 0.1. 0.00 0.01 0,.01 0.1. 0.00 001 0.01 .2' 000 0.02 0.02 
300Il 180.8 13:QCID.SO 24551.07 93.00 81.64 24568.43 0." 0.00 '.03 0.03 0.06 0.00 0.01 0.02 0.20 0.00 0.01 0.01 0." 0.00 0.01 0.01 0." 0.00 0.111 0." 0,17 •. 00 0.01 •. 111 0.18 0.00 0.111 0.01 0.23 0.00 0.02 0.02 
3800 161.7 1391!B1.97 2<588" .... 00 81.64 24581>-78 0" 0.00 0.03 0.03 0.06 0.00 0.01 0." 019 0.00 0.01 0.01 0.62 0.00 0.01 0.01 0.05 0.00 0.01 0." 010 0.00 0.01 0.01 0.17 •. 00 0.01 •. 111 0.21 0.00 •. 02 0.02 
3900 162.5 14054.04 245110.70 9500 81.64 24594.14 0.07 0.00 0.03 0.00 0. .. 0.00 0.01 0.02 0.18 0.00 0.01 0.01 0.59 0.00 0.01 0.01 0.04 0.00 0.01 0." 0.15 0.00 0.01 0.01 0.16 0.00 0.01 0.01 0.20 0.00 0.01 0.02 

EftlUMtD1 :mu.nt02 Effluent 00 EfIIU8I"II:04 Ef'I'Iu.nt05 E_1l6 Em..-ntD7 :f'fIuenlDe 

3820 183.3 14123,11 24594.14 ".00 $1.64 24608.50 0.07 0.00 0.03 0.03 0." 0.00 0.01 0.02 0.17 0.00 0.01 0.01 0." 0.00 0.01 0.01 0." 0.00 0.111 0.03 0.14 0.00 0.01 0.01 0.15 0.00 0.01 0.01 0.19 •. 00 0.01 0.02 .... 164.2 141 •. 1$ 2 .... 50 97.00 $1.64 24623.86 0.06 0.00 •. 03 0.02 0." '.00 0.01 0.0.2 0.16 0.00 0.01 001 0.52 0.00 0.01 0.01 0." 0.00 0.., 0.03 0.13 0.00 0.01 0.01 0.14 0.00 0.01 0.01 0.18 0.00 0.01 0.01 

"""" 185,0 14270.28 24823." ".00 81.64 24tWO.22 005 0.00 0.03 0.02 0.04 0.00 0.111 0.02 0_15 0.00 0.01 0.01 0." •. 00 0.01 0.01 0.04 0.00 0.01 0.03 0.12 0.00 0.01 0.Q1 0.13 0.00 0.111 0.01 0.17 0.00 0.01 0.01 
3800 165.8 14342.33 _.22 ".00 81.64 24657.57 0.08 0.00 0.03 0.02 0.04 0.00 0.01 0.02 0.1. 0.00 0.111 0.01 0." 0.00 0', 001 0.00 0.00 001 0.08 0.11 0.00 0.01 0.01 0.12 0.00 •. 111 0.01 0.16 0.00 '.111 0.01 .... 156.7 1oM14AO 24051.57 100.00 81.64 2<4675.83 005 '.00 0.03 002 0." 0.00 am 0.02 0.13 0.00 0.01 0.01 0.43 0.00 0.01 0.01 •. 03 0.00 0.01 0.03 0.11 0.00 0.01 0.01 0.12 0.00 0.01 0.01 0_15 •. 00 0.01 0.01 
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-1-Ow km 
IJ 0.0 0 
20 o.a 72.07 
40 1.1 144.14 
to 2.5 2115.22 
89 3.3 _.29 
tOO 4.2 310.315 
120 5.0 432.43 
148 5.. 504.$0 
180 8.7 m.58 
159 7.5 5"U5 
280 •. 3 720.72 
220 8.2 792.71 
240 to.O 8IS4.88 
280 10.8 aUM 

tOlB.01 
106U16 
1153.15 
1225.22 
1297.38 
13BlJ.31 

2!10 11,7 
301 12..5 
320 13.3 
340 14.2 
3IiIO 15.0 
3110 15.8 

400 ".7 1441.44 
42D 17.5 1513.51 
+to 11.,3 '_.58 
.4ftO 1'.2 n1l51.1!118 
411!10 20.0 1729.73 
580 20.8 ,619UKJ 
$20 21.7 1873.97 
5«l 22.5 1545.'" 
SGfJ 23.3 20111.82 
5GO 24.2 2O!iIO.00 
em 25.0 2182.18 
820 25.8 2234.23 
M) 28,7 2308,30 
880 27.5 23711.38 
680 21.3 2450.45 
70B 21.2 2522.52 
120 38.0 2594.51 
7. 30.8 2888,88 
7flO 31.7 2738.74 
780 32.5 2110.81 -... _.os em 33.3 
820 34.2 
.., 3 ... 
880 35.1 

"'" """ "'" 
36.7 
315 
30.3 

Ml 38.2 
IiIOO 40.9 
geO •• 6 
lOCO .'.7 
1020 42.5 
to«) 43.3 
10&0 44.2 
1010 45.0 
1100 45.8 

,""".62 
:.DIiI.10 

1120 «17 41)315,03 
1140 47.5 "'OIUO 
1160 48.S 41eo.18 
1180 •. 2 4252.25 
1200 58.0 4324.32 
1220 so.a .... 39 
1240 5U ... .. 
1260 52.5 4S4O.S4 
12eD 53.3 "'2.$1 
1300 54.2 41134 .• 
1320 55.D 4756.75 
1340 55.1 4121.82 
,. 56.7 4800.98 
,. 57.5 G72.I7 
1400 56.3 !iQ.4l5.04 
1420 58.2 5117.n 
t44D •. 0 611 • .11 
1.8 89.1 521t 2IJ 
1480 61.7 5333.38 
1500 52.5 5405, • 
1520 83.3 5477.41 
1540 184.2 55G.54 
1580 85.0 5I2UI2 
1SID 85.1 5893 .• 
leon •. 7 57t1!S.78 
1&20 87.5 5137.83 

""""''''' """ ... ""'.72 
35'1\l1.07 
35"109.43 

"""".N 
36548.15 
35464.51 

"""' ... 
353)1.22 
35219.58 
35131.94 
_.29 

33881.88 
""'.62 
_.38 
33151S.74 -... 
"." ... 
33341.51 
33280.17 
33178.53 .,... ... 
3301S.24 

"""" ... 
32851.96 
32770.31 

"""".17 
32007.08 
32525.30 

3144.04 
3'312.40 
31308.M 
31219.11 
3"37.47 
31055.33 
3Oi74.1Q1 
""",,.55 
3OItO.SO 
30729.28 
30147.02 

"""" ... 
_.33 

"""" ... 
3O!21.15 
30238.41 
30157.n 
3Om'S.12 -... 
• '2.M 
21831.28 
21749.58 
2MIS7.1t 
_.27 ,......, 
20<22." 

0.00 .. "" 
0." .... 
0."" 
•. 00 .. "" 
•. 00 .. "" 
om 
d."" 
0.00 
0.00 
0.00 .... .. "" 
0.00 
•. 00 
•. 00 
0.00 
0.00 
0.00 
0.00 
'.00 
0.00 
0.00 
0.00 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
•. 00 
0.00 
0.00 
0.00 
0.00 
•. 00 
•. 00 
•. 00 .... 
0.00 
0.00 .... ... .... 
0.00 .... 
0." 
0." ... 
0.00 .... 
.00 
0.00 
0.00 .... 
• .00 

'.00 
0.00 
0.00 
.oo 
•. 00 
•. 00 

0.'" 
•. 00 
•. 00 
•. 00 
•. 00 
0.00 .... 
."" 0.00 

I'~ 
.,~ 

~~ 

~~ 

~~ 

~~ 

~~ 

~~ 

~~ 

~M 

51~ 

SIM 
81~ 

8t~ 

31545JIB 
3t44.04 

31.64 31382.40 
8t.84 3t3OQ.M 
81.64 3t219.11 
81.84 31137.47 
Sl.64 31055.33 
8Us.. 30874,lS 
St 64 308Iil2.55 
81.64 30810.90 
11.84 30729.28 
SUi4 J06.o47.82 
1'.84 J05eS.1I!! 
81.84 30464.33 
11.84 30402.fii 
81.84 30321.05 
11.84 30239.41 
!!It.84 30157.77 
81.84 3007G.12 
8t.84 2S1C1G4.46 
S1.84 .'2.84 
81.84 2183'.20 
!!I1.64 217 •. 58 
81.84 2MIS7.Sl1 
151.84 29586.27 
81.84 2QI504.83 
!!II 64 29422.99 
81.84 29341.3<1 

73" 
73.02 

3633.11!! 74.11 
3834.50 74.eo 
J634JIG 75.D!li 
ld35.43 75.51 
36.15.151 75.1115 

_115.111 31315.15 78..38 
46578.56 3831.48 78.71 
<18636.43 3638.73 T1.19 
4GI!I907S 3831.97 n.51 
4$741.74 3637.18 T1.15 
481l'lliUIiG 3887.37 78.31 
«'1834.53 3837.54 78.88 
4e878.fIII 35!lI7.89 7S.oo 
"'8.27 3887.82 19.3<1 
4fJiI53.41 3637.14 19.H 
41.115.27 31315.04 19.i7 
4702UMil 3IJ3I.14 80.27 
47051.7' 3831.22 eo.58 
47OID.53 J63B.29 80.84 
47UI7.58 3P5.3B 81.11 
4713Ue 31315.42 81.3. 
47156..81 liJ3I.47 SI.84 
47171. f7 3B3S.S1 8U9 
4no::t." 3IJ3I.58 82.13 
47'2'9.88 3B3S.58 82.31 
47238.35 JI53e.62 8:1:.59 

Table 8.2.3: River Compartment Model Output - Sediment Metal Conlent 

'30.157 
133.31 
135.11!! 
138.49 
140.90 

,2.97 143.2:2 
13.20 145.48 
13.43 147.!!It 
13.85 1 •. 68 
13.88 151.87 
14.Q6 153.58 
14.a'! 155.43 
, ... 46 157.2t 
14.64 '58.92 
14.83 160.58 
15.00 162.14 
15.H 183 .• 
15.34 185n 
15.50 '88.54 
15.85 1875 
15.68 168.20 
15.95 170.45 
HU)51 17t.88 
16.23 '72.82 
UI.36 t73.14 
16 .• 175.02 
16.61 178.05 
16.74 In.1!II5 
16.G5 178.0' 
16.97 178.93 
17,08 179.S2 
17.18 180.68 
t7.2!ilI 181.50 
17.39 '8229 
17.48 183.05 
17.58 133.78 
17.67 t84.49 
17.78 185.16 
17.84 1115.82 
H.5il6 1M.44 
18.01 187.05 
1a.m 187.83 
18.tl'! 168.19 
18.23 18l'1.13 

18.31 ' •. 24 
18.37 1M.74 
'8.44 1110.22 
18.51 1110.86 
18.57 191.12 
11!!UJ3 1511,56 
1UG 19t.fiG 
18.75 1St236 
".80 192.74 
18.85 183.'0 
18.91 18345 

9'T.104.01 1564.53 15.38 
Q8IS21.'3 1512.00 '5.7. 
98'1'UII.31 1578.78 11.DI!I 
10Cfe35.47 1564.71 t6.42 
10:a030.2G 1m.00 16.75 
103058.08 1594.70 11.00 89.26 
10«122.98 15011.87 17.37 5Uo;, 
104828.86 180'2.5& 17.87 82.73 
1057'1i.22 1t'1l.l5.88 tr.1S 68.88 
108577.55 1801U2 1 •. 23 85.01 
1G1'327.00 1G'11.43 18.50 88-1)51 
IC8JlO.57 1613.74 18.77 87.12 
UlfJI!l91.05 'SI5.eo 19.02 88.11 
1C93".0IIiI 1617.83 1927 89.07 
1Cl11111113.t4 1619.21 19.51 811iUIQ 
UIM3S.55 1&20.70 151.74 stue 
11D1i152.. 1621.98 151.915 11,73 
111434.00 '623.13 20.18 92.55 
111088.02 1824.14 2fUIiI ".34 
112310.33 1825.06 20.89 14.10 
112i'OB.8IS 1825.85 20.71 94.83 
t1D2.SS 1m.56 20_ is.54 
113433.54 1827.19 21.17 98.22 
113763.82 1827.15 21.35 •. 87 
t1CJ72.2Sil 1m.25 21.53 97 .• 
11413S2,61 1m.70 2170 915.'0 
1141535.13 11529.89 21.86 98.68 
114l'19O.93 1m.44 22.02 99.24 
115131.05 1629.75 22.17 9/i.77 
115356.44 1880.03 2:2.32 1003 
115588,01 1630.21!1 22,47 100.19 
11!576UII0 1tBl.5& 22.61 101.27 
11Sii53.01 'tBl.69 2:2.75 101.73 
116127fiG 1tBl .• 22.86 t02.17 
118292.22 1631.02 23.01 102.80 
116445.37 168t.15 23.13 103.01 
t1651i1t.07 1831 27 23.25 103.40 
11G728.M 1331.38 23.37 103.7& 
1161tS4.3I 1831.48 23.48 t04.15 
1U!l874.01 1631.58 23.59 104.50 
117088.32 1331.154 23 .• t04.84 
"7tSlt.n 1631.71 23.89 106.17 
H72iO.67 t331.76 23110 t05.48 
117383.5& 1831.82 23.99 105.78 
117470,156 1631. 24.00 108.07 
1175152.. 1631.81 24.18 108.35 
117621.27 163t.S14 24.215 108.62 
11m'.33 1831.88 24.35 108.'" 
111788.16 1832.01 24.43 107.12 
117832.44 1m.03 24.51 t07.36 
117882.01 Im.Q6 24.5& 107.5Q 
tlN47.93 t532.DI!I 24.86 107.82 
11&000.41 Im.OIIiI 24.74 108.03 
11i!049.86 1m.11 24 .• ' 100.23 
lUlOIllS.M 1832.13 24.88 100.43 

16.40 
2741.92 18.79 
27S3.1S19 17.18 
2m. 17.52 
2773.20 17,88 
2711.40 1820 
2788 .• 18.53 
27S\15.115 , • .85 
2SOO.i2 151.1S 
2tI08.03 151.45 
21tO.58 19.74 
2114.12 20.02 

3SIS838.01 21'8.21 2O.2!ilI 
35SS71.fIO 2521 .40 20.55 
3e0782.52 2524.24 20.81 
382511$.40 2826.18 21.85 
3ISC2I!lO.38 2829.09 2'1.29 
3e5&41.2' 2&30.99 
357325.'S 2I!32.78 
31587'8.23 2834.33 
31OO2S.I1 2535.73 
371253.45 2!38.1»' 
3724105.75 2538.07 
373487.43 2I!38.88 
374502.79 283893 
31S45S.S11 2MD.70 23.14 
37e350.59 2841.5 23.32 
mUll.' 2342.00 23 .• 
377178.73 2142.54 23.1!115 
378718.70 2143.03 23.61 
379413.29 2&43.45 23.97 
3!!0085.2& 2843.84 24.12 
3!ID617.24 2644.1. 24128 
3&1251.f1i8 2&44.45 24.40 
3!l17tilflL157 2&44.75 24,54 
382296.f7 2644.. 241.87 
352772.01 2845.20 241.80 
383217.19 2&45.35 24.92 
383638.40 2&45.56 25.04 
3I«J25I.23 2&45.70 25.18 
3IW3B7.91 2845.~ 25,27 
314744.00 2845.95 25.38 
385OIie.8t 2146.05 25 .• 
335373,158 2146.14 25.58 
38!5e58..12 2146.23 25 .• 
35928.38 a...30 2S.7I 
385160.45 2146.35 25.ee 
38&4H.03 2146.42 2S.1»' 
3811!11838.07 2146.47 2Il5.D!li 
38e&47.47 2148.52 a'! 15 
351043.05 2148.55 26,23 
387226.52 2148.58 26.31 
3I751UI1 2I48.G3 21.38 
3575eO.eo 2148.85 26.46 
387712.35 2148.. 26.53 

151.91 , .... 
"'''" 20.13 311.81 
20.20 312.53 
20.26 313.23 
20.38 313.91) 
20.38 3'4.55 
20.45 315.17 
2051 315.7!!1 
20.56 318.3<1 

34.14 
8.58 35.!115 
6.va 31 .• 
7.28 5,38 
7.58 40..17 
7.89 42.53 
8.t8 44.12 
8." 45.46 
8.7S 46.84 
9.04 41.17 
9.30 G.45 
9.56 5&.88 
9.81 51.87 
10.05 53.Qt 
10.21 54.11 
to.51 55.17 
to.73 56.18 
10.!iM 51.1!!1 
t1.15 58.11 
11.35 5&.01 
11.54 58.&8 
11.73 572 
11.91 151.53 
t2.0IiI 82.31 
12.26 83.oe 
12.43 33.78 
12.58 6447 
12.74 E.14 
1290 85.78 
13.04 •. 40 
1318 86.99 
13.32 87.56 
13.48 A.l1 
1359 •. 64 
1371 •. 15 
13.83 88.64 
13.Sl"i 70.11 
14.08 70.57 
t418 71.00 
t4.21!1 1142 
14.38 11-33 
t4.49 72.22 
1458 72.59 ,. .. 
1477 ,. .. 
14.951 73.515 
15.03 
t5.11 
1519 74.85 
15.27 75.12 
153<1 75.38 
15.41 75.64 
15.48 75. 
15.55 76.12 

1806.0t 15.61 76.35 
1S0EUIe 15.es 78.56 

Sie041,18 1108.11 1574 78.77 
va1va.OB 1108.15 15.80 76.9S 
.'70.84 1806.19 15.85 77.17 
fI82.29.7S 1108.22 15.91 77.36 
8W!S5.05 '108.25 15.116 77 54 
1133fS.94 1108.21 16.01 77.71 
98385.85 t81.'(UQ 16,07 77.es 
SilO431.37 1108.32 tiS 11 7!!1.04 
16474.21 1108.3<1 HUI$ 78.19 
98514.54 1806.35 15.21 7!!1.34 
11!!15!52.33 1806 31 15.25 78.48 

0.12 3.51 
1.2:2 lUll 
UIO 10.14 
2.35 13.27 
2.Slt 16.21 
3.44 18.18 
3.ll15 2Ul? 
4,045 24.86 
4.13 21.24 
5.40 21.73 
5.85 32.12 
1$.29 34.43 
1$.72 318.85 
7.t3 35.76 
7.53 40.84 
7.82 42.81 
8.30 44.71 
8.68 48.55 

7243'.79 219.18 8.02 48.31 
74344.83 2B2.81 8.35 $0.00 
76141.10 _.18 9J!1G 51.84 
77827.43 _.10 '0.01 53.21 
1S410.84 211.70 10.33 54.72 
80(197.02 aU1 10.83 58.17 
IS22Ii2.5O _.07 10.92 51.57 
!J3I602.I$1 217.1!5 1121 5&.82 
S4832.S& • ..52 11.48 fIO.22 
e5G81,32 308.88 11.75 1$1.47 
1S7011.39 302,24 12.01 12.87 
88OBQ.14 _.35 12.28 83.82 
8!5I044.1$1 304.38 12.50 84.9'3 
88841.fIO 305.26 12.74 •. 01 
9D783.70 308.09 12.97 67.04 
11574.25 308.. 13.'; "'.03 
Sl2S16.41 307.44 13.41 .93 
93013.t3 308.00 13.82 111.90 
t3867.20 301.50 '3.82 70.71 
904281.2:2 308.14 14.01 11.33 
1M857.64 301.33 14.20 72.45 
853B8,7S _.86 14.31 73.24 
95SQG,74 301.. 14.57 73.99 
Wl383.81 310.27 14.74 74.72 
ge831.21 310.52 14.91 75.42 
!l725ua 3'0.74 15.07 7I.tO 
17645.88 310.93 15.23 7S.75 
.1!l2D 311.10 15.38 77.37 
R363.lH 311.28 15.53 77.93 
"',23 311.38 15.87 7S.55 
9S996.54 311.51 15.61 7111 
a&II284.09 31 t.82 15.14 79.115 
9I5S4.00 311.72 115.07 eo.1S 
U07.37 31UO 18.20 80.86 
1(XI045.20 31186 tl5.32 81.14 
1002f!i!.45 3' us.. 1f'.L44 St.59 
100478.01 312.00 1e.56 82.04 
100S14.71 312.08 15,67 82.43 
100859.38 312.10 15.78 
101032.87 312.'5 16.85 

3'2, t8 liliB 
312.22 17.08 
3'2.25 17.18 
312.27 17.27 
312.30 17.38 
312.32 11-45 

t0198UiI9 312.33 17.53 
11J201S.4' 3t2,35 
102134.42 3t2.38 
tD2271.42 312..38 1777 
t023ll2.7! 312.39 1784 
102443.81 312.40 t7.511 
102519.87 312.41 11.93 
11:1251".215 312.42 1&05 
10215e.27 312.42 18.12 
102721.16 3'2.43 18.18 87.85 
102781:1.18 312.44 11.24 •. 06 
t02S3S.5S 312.44 11.30 86.21 

312.44 18.36 H 47 
3t2.45 18.42 H.GS 
312.415 18 41 88 82 
312.46 18.52 H.!119 
3t2.46 1657 8915 

81 •. 41 .... 1.28 5.47 
1_.22 87.81 2.S1 10.74 
23126.. 124,54 3.71 15.81 
.'4.31 157.19 4.85 20 .• 
38287.17 I M.2' '.00 25.5 
42270.85 2'12.01 7.10 28.81 
47881iUt4 234.94 &18 34.28 
53164.09 255.33 9.18 38.44 
58116.90 213.44 10.13 42.47 
62787.15 _.55 11.15 46.31 
87133.30 301.86 12.08 50.09 
71232.68 31'.S 12.98 53.86 
7508'.58 l27.SO 13.87 57.13 
781K1627 337.1!115 14.72 80.«1 
!2088.12 348.1!5 15.55 86.85 
15273.89 354.83 18.35 815.75 
88284.38 381 .• 17.13 •. 71 
11072.33 3i5I117 17.88 72.57 
13706.63 m.7" 18.81 75.32 
1S1~.7I 378,70 19.32 77.. 
ilI8507.54 3In 11 20.01 89.59 
10011J111.24 387.12 2O.tI1 82.iS 
102737.51 _.51 21.32 115.31 
1041e0.52 31113.80 21.14 87.sa 
1064!S5.82 •. 35 2:2.55 •. 71 
108189.88 3Iifl.711 23.14 91.88 
1DD7S2.18 400.1»' 23.70 98 .• 
'11248.09 402,SO 24.21 1lS.88 
112148.82 404.61 2<4.711 91.70 
11lD1J5.32 408.14 25.31 9Q.5& 
11520t." «f7.4B 25.81 101.24 
tHl3151.Sl"i 400.70 21.30 1IXUl1 
117451.41 0.77 2G.77 104.51 
118474.11$ 410.72 27.23 186.Q6 
119434.35 411.57 27.as 107.55 
12033S.74 412.32 26.11 106.98 
121181.14 412 .• 21.52 110.35 
12191tl.33 413.58 2G.13 111.f1i8 
122722.08 414.11 29.32 112.iS 
123422.15 414.58 21.70 114.18 
12«m1.35 414 .• 30.07 115.36 
124!J1i1e.29 415.35 30.42 116.50 
1252'75.45 415.fIII 30.77 117.58 
12581i.12 415 .• 31.10 118,64 
12132Sl.48 418.25 31.43 119.86 
126S01.58 41!!1A8 31.74 120.83 
127258.31 416.88 32.05 121.57 
127AO.48 411$.M 32.35 122.47 
121S1l76.78 417.03 32.33 123.34 
128448.79 417.17 32.S1 124.17 
128"797 .• 417.30 33.18 124.98 
13125.16 417.41 33.44 125.75 
129433.48 417.51 33J!1S 126.5& 
13722.31 417.89 33.94 127.21 
129911l3.42 417.88 34.18 121.90 
t30247.1i11 417.75 34.41 12&.56 
1X1455.79 417.82 34.63 129.20 
130711,02 4'7.87 34JlllS 129.82 

417.92 35.08 130.41 
417.91 35.21 130. 
411101 35.46 131.52 
418.04 35.1!115 132.05 
418.07 35.88 132.55 
41l'!.'0 31.01 133.04 
4'8.12 31.18 133.51 
418.15 36.35 133.915 
4'8.17 36.52 134.40 
418.18 35.88 134.81 
418.20 36.33 135.21 

31.1S 131.89 
37.'2 135.91 
37.26 138.33 
37.40 138.87 

1328S5.SO 418.25 37.53 137.01 
1321i111 .• 418.26 37.815 137.32 
133043.53 41 •. 21 37.71 137.83 
133110.eo 418.27 37., 137.92 
133173.93 418.21 38.02 135.21 
133233.18 418..28 38.13 131.48 
133288.71 418.29 38.24 138.74 
1333«l1S 418.29 38.34 138.00 
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ty "0 
1840 Ga.l 
1e80 69.2 
1e80 70.0 8)54.05 
1700 70.& 8'26,12 
1720 71 7 6U16. '9 
1748 72.5 6270.26 
1780 73.3 8342.34 
1780 742 6414.41 
1$00 75.0 648lJ.48 
1820 75.i 1855e.55 
180110 76.7 883C,82 
'180 77 5 6702.10 
le80 71.3 m4.Tl 
1900 79.2 8M!UI" 
Ut20 eo.O fJlU8.W1 
1M) SO.& I!I!IJGDJI8 
,., au 7OS3.0I5 
UH!IO 82.5 11315.13 
2QOO 85.3 ntJ7.20 
2020 84.2 '127'9.27 
20«) 85.0 7351.34 
2QEQ 85,8 7423.42 
2OeO 86.7 7 ..... 
2100 87.5 1Se1.5e 
2'2:1 88.3 "Ia.1l 
2140 819.2 77".70 
2180 SllelO 77e3.11 
2'1'0 tl18 7855.85 
Z!CO 91.7 7W1.i2 
2220 i2.S .,. .• 
224l 93.3 8072.08 
22eO i4.2 &144.'14 
22M 85.0 82'6.21 
2300 95.8 1!28B.2l! 
2320 9!5.7 &!/180.35 
23«) 97.5 &432.42 
23II':IIJ 98.3 e504.!50 
23!10 98.2 8576.57 
2400 100.0 I648JM 
2420 100.6 eno.n 
24«l 101.7 am.7$ 
2480 102.5 !6&4.M 
2480 103.3 1ill38.93 
25DO 1042 iOD8.OI 
2520 ")5.0 i081.07 
2S4O "lS.' St53. ,. 
2580 H)I5.1 9225..22 
2'580 '07.5 t21rT.21 
2800 108.3 P!I.3G 
2620 HlIU I44U3 
2640 11 0.0 9513.58 
2660 1 10.8 SI!585.58 
26BO In.7 iIIII57.85 
2700 112.5 8129.72 
Z72C 113.3 $IIII01.7i 
2749 114.2 9I§73 .• 

2700 "5,0 i80t6JM 
2780 115.9 10018.01 
21!100 116,7 1£1080.01 
282D n7.5 ,0'62.15 
2840 119.3 Ht234.22 
2MO 119,2 '0305.30 
2380 120,0 103715.37 
2900 120,8 HWlSO.44 
2920 121.1 '0522.51 
2940 122.5 1£_4.53 
2!iI8O 123.3 H_.86 
2iII!!IO 124.2 11)7311.73 
300D 125.0 1IlIl0.eo 
3020 125.8 ".$2.87 
3D«) 126.7 101J54.94 
3DSO 127.$ 11027.02 
3DSO 128,3 HOII .• 
3100 '2111.2 11171.18 
3120 130.0 11243.28 
31" 130.8 113'5.30 
31t1O 131.7 11381.31 
3180 '32.5 11$.45 
3200 133.3 11531.52 
3220 134.2 11e08." 
3240 135.0 11m.as 
32eO 135.8 11747.74 

...... .... 
29341.34 ,.,,'U" 
28171.01 
20000,42 
29014.78 
28833.13 
2f1151." 
,11710005 
285I!I.21 
","",,057 
_,112 
_20 
28311.54 

"".'l" 28188.31S 
281UI.7' 
28C13$.07 .,....0 .. 
27871.19 
277VD.14 
2710Il000 

"""" .. mo'22 
27413.58 
".,03 
27321,20 

"""0" 27173.01 
27100.37 

"""'072 
, •• sua ....... 
::BI19l1D 
2Im.Hi 
2fi&B5.S1 
218819.81 ,....,23 
' .... 105. 
",ell".. 
,"",,030 

'.'!lUI 
21!1241.02 
:26118.31 
28'30.73 
2Il1074,08 
::BI18.45 
25ti183,61 
251i110.U!! 
,...;7052 
"... .. 
257550:>4 

'5""10.., 
'''''''1,'' 2SeQ9.31 
"",,,57 
25517.03 =30 
25428.74 
2S38!I.10 
25:144." 

"'''3002 
25284.17 
25225053 
25187.89 
25151.25 
25115.151 
"",",,0" 

"""032 
25014.88 
24i183.004 
24152.40 
200i2:t1S 
2 ..... 11 
_047 
'ClOJil 
248104.18 
,mos. ,.,.."" 
"""'211 
24721.82 
24700:117 
2_1.33 

EfIII.M!N I Ewp! VOlA 

"""" 0.00 81.64 2fil25IiI.70 
0.00 8U'4 3'7tU1i8 
0.00 81.14 2SlOIiI6A2 
0.00 81.&4 21014.71 
0.00 81.14 28833.13 
0.08 81.14 2HS1." 
0,00 81.14 2B7fl8.85 
0.00 81.64 2IB88.,21 
0.00 8U..- 2851!1.57 
0.00 81.14 28S24.82 
0.00 81.14 2fi4CS.28 
0.00 81.14 283G1.14 
0.00 81.14 2i82111Q!l8 
0.00 81.&4 28UIS.35 
0.00 8UM 3nl.n 
0.00 81.14 2fi&B5.01 
0.00 81.14 27&53.013 
0.00 UiW m7Di' 
0.00 81.&4 2779CU4 
1.00 81.&4 :27709.50 
2.00 81.14 27C129.1!11S 
3.00 81.14 27551.22 
4.05 81.14 27473..58 
5.00 a tl4 27388.93 
8.00 81.64 2732UIJ 
7.00 (n.64 27241UI5 
8.00 81.&4 27f73.01 
9.00 8U4 27100.37 
10.00 81.&4 2702tt72 
11.00 81.14 2E11i!15e.0I 
12.00 81.&4 :M88B.44 
13.00 81.&4 ::BI1UO 
14.00 8'.14 26i'S2.15 
15.00 81.14 28185,!H 
18.00 81,14 ::BI1U7 
17.00 81.54 26555.23 
18.08 81.14 264!31,58 
19.00 61.14 :2805.94 
20.08 81.64 2t'I387.30 
21.00 81.14 28305.88 
22.00 81.&4 215247.02 
23.00 81J54 26118.38 
24.00 81.64 28139.73 
25.00 et64 28074.03 
le.OO 8'-154 28018.45 
27.00 81.84 25883.G' 
28.08 8'-154 25810.16 
21.00 81.14 25a57.52 
30.00 8'-64 2580S.88 
31.00 81.64 25755.24 
32.00 81.&4 257OI5.tID 
33.00 81.64 25658.95 
34.05 81.14 25IIJOSl.31 
35.00 81.64 25562.67 
36.05 8'.14 25517.03 
37.00 UiW 25472.39 
38.00 81.64 25428.74 
351.00 81.64 25B.10 
48.00 91.64 2534U8 
41.00 81.14 25303.82 
42.00 81.14 252&4.17 
43.00 81.64 25225.53 
44.00 31.64 25187.88 
45.00 81.64 25151.25 
4116.00 81.64 25115.81 
47.05 8U54 25OSO.98 
48.05 81.14 25047.32 
48.05 81.84 25014.88 
50.08 81.64 24883.004 
noo 81.154 24852.40 
52.00 91.14 241f22.75 
53.05 91.64 2484.11 
54.00 81.14 2 ... .47 
55.00 81.64 2 ...... 53 
56.00 81.14 24814.18 
57.00 81.14 2471G.54 
56.00 81.14 247t1S.1O 
58.00 81.14 24743.2l! 
80.00 81.64 24721.62 
81.00 8UM 24700.57 
62.00 81.64 2.-1.33 
63.05 81 154 282 es 

lC"l1lC"l 
(1<;) 

47255.10 3638.85 82.81 235.86 
47271.!iIQ 383S.. A.02 23828 
4m7Z7 3638.10 83.23 2315.64 
47301.82 3638.72 153.43 237.05 
41315.08 3138..74 A.62 237.36 
47327.71 3lU8.75 153 .• ' 237 .• 
4733IIl.58 3I3I.n A.D& 238.02 
4731!1D.88 3131.711 1M. 17 238.33 
47381.13 _.19 &4.34 ::BI.M 
41370,83 383S.aD "".50 238.93 
4731!1D.13 3e3U1 &4,87 ::BI.2' 
47388.15 31!3U2 84.82 239.48 
4731i1e.85 :!838.12 64.91 ::BI.73 
47404.45 3131.53 85.12 ::BI .• 
ofT41'.58 3138.84 85.2G 240.22 
41418.27 3138.14 85." 240.45 
41424.55 3131.85 85.53 240.67 
47430.45 383S.85 85.86 248.19 
ofT435JIB 3I!3U5 15..11 241.09 
47441.15 383SJIB d5.SO 241.21 
474411S.03 3tl38.88 88.112 241.48 
4145ll.51 383S.8G •. 13 241.88 
41454.87 383S.115 88.24 24'1.14 
47 .. JIB 3131.87 88.35 2«1:.05 
414152.&4 :!838.87 8IL45 242.16 
47485.11 3138.11 8US 242.32 
414G11J." 383S.1'/' 86..85 242.47 
ofT472..58 3638..87 M.74 242.81 
ofT47S.S1 3138..87 M.A 242.75 
41418.24 l83B.87 M.92 m,M 
47480.81 383S.87 87.05 243.01 
47483.21 l83B.87 87.06 ~.13 
47_.47 3638.87 11.16 243.25 
474&7.58 3838.H 87.24 2<43.36 
474G11J.53 3838.8B 87.3' ~.47 
47411.44 3838.88 87.38 243.55 
47483.1i' 3638.1!11S 87.45 ~.83 
41.4.83 383S.88 87.52 24l.n 
41".37 31631.88 87.58 2<43.87 
41417.12 3838.88 87.115 243.98 
414G11J.17 l83B.88 87.71 244.004 
47'500." 31631.88 87.n 244.13 
41501.64 3838.88 87.. 244.20 
47S02. 78 3638.88 87 .sa 244.28 
47503.81 3838.86 87.94 244.35 
47S04.1O 31631.88 87.. 2".43 
47S05.72 31631.8G 86.004 244.4i 
47S06.58 3638.86 11.09 244.56 
47'507.41 3638.86 1!!i.13 244.82 
47S08.18 3631.88 aa. '8 2 .... 
47S08." :!838.88 11.22 244.74 
41509.57 3638.1!11S 88.27 244.80 
41510..20 3638.88 88.31 244.85 
47510.tID 3638.M 88.35 244.90 
47511.30 3838.88 88.38 244.gej 
47511.18 l83B.88 88.43 2045.00 
47512.37 31631.88 88.48 245.05 
47512.153 3638.88 e&.5O 245m 
47513.27 31631.88 A.53 245.13 
41513.. l83B.88 A.57 lE.17 
47514.08 383S.88 86.80 245.21 
47514.42 3638.88 88.63 lE.25 
47514.75 :!838.88 A.88 245.3 
41515.01 3638.1!11S 88 .• 24532 
47515.37 3638,86 M.72 245.36 
47515.115 3638.86 88.74 245.351 
47515.91 3B3I!I.88 86.n 245.42 
47518.16 31631.88 88.86 2<16.45 
475115.38 383S.1!!i 86.82 2045.48 
415115.10 3638.as M.as 245.51 

383S.. 11.87 245.53 
_.8G aUI 245.56 
3I!I3UI aUl 245.58 
3131,88 •. 14 2<16.151 
31!13B.88 88.98 245.53 
383S.88 II.. 245.1!5 
3638.88 19.08 245.67 
3838.H •. 01 2045.70 
3838.83 88.001 245.n 
:!838.. 118.85 2<16.73 
3638.88 118.01 2045.75 
l83B.. 88.08 245 77 

Table B203 River Compartment Model Output - Sediment Metal Content 

(Col 
0<0) 

J5C83.7I 1811116 '8.915 193.79 
35C1C15.e7 161UlCil 19.05 1M.12 
35101.22 t6t2.00 nUE 1M.43 
35117.1J7 1812.01 HUO lM.73 
35127.. 1612.02 HI.14 l!i1S.02 
35'37.24 1612,02 19.19 1!i1S.3O 
35'45.04 1612.03 19.23 1!i1S.S7 
35154.30 1612.04 1i.21 1gej.82 
35162.85 '6'2.04 'i,31 1915.07 
351 •. 33 1812.05 18.34 1 •. 3' 
35178.15 1812.85 19.38 llJe.54 
351112.56 1812.05 19.42 108.76 
351M.57 t812.05 19.45 198.91 
35HM.21 1812.05 19.48 197.18 
351De.51 1512.08 10.52 11'/'.38 
35204.48 1512.Q6 li.55 197.58 
3520B.14 1512.08 19.58 111.15 
35213.5' 1612.01 1'U" 1t792 
315217.82 16'2.01 1'.84 1 •. 01 
35221.47 1612.01 18 .• 1915.25 
35225.08 1812,01 19.. 188.4'1 
3S228.47 16t2.01 19.72 1 •. 58 
35231.14 1612.01 19.74 198.70 
315234.112 18t2.01 19.77 1 •. 14 
35237.42 1812.01 18.79 198.1117 
35240.04 1612.01 19.81 188.10 
m42.SO 'l!i12.01 10.88 1 •. 22 
352".tID 1612.OS 1U6 tes.34 
35.248.57 '512.08 1S1.85 191.45 
35248.Q6 1612.OS 19.90 1(\18.56 
lS25O.1O 1512.1iI8 19.82 115.67 
35:252.69 '5'2.08 1S1.93 1W.n 
35254.38 1612.08 1!UfS 115.88 
35255.94 '812.06 19.97 1 •. 915 
35257.41 111512.08 1;.De 200.05 
315258.10 1512.08 20.00 200.13 
352IJ!O.10 11512.08 20.02 200.21 

1612.08 20.03 200.28 
un2.88 20.05 200.37 
1812.08 20.08 200.44 
1812.88 20.01 200.51 
1812.08 20.08 200.51 
1812.OS 20.10 200.55 
1812.08 20.12 200.11 
11512.05 20.13 200.77 
1812.08 2O.t4 200.153 
1I512.OS 20.15 200.88 
1612.08 20.16 2OO.!iM 
16'2.08 20.18 200.15 
1612.08 20.11 20' 04 

mn.75 1812,88 20.20 201.1iI8 
35272:.28 t512.08 21.21 201.13 
35272.73 1512.08 20.22 201.18 
35273.17 t8'2.08 20.22 201.22 
35273.58 1812,08 20.23 2Ot.2t1 
35273.t7 1612.88 20.24 201.30 
J5274.34 1l!i12.08 20.25 281.34 
35274.. 1612.08 2O.le 201.37 
35275,00 16\2.08 20..27 201 41 
35275.30 1812.08 20.27 201.44 
35275.59 1612.08 20.28 201 «I 
35275.85 1812.08 20.29 2Ot.51 
35271.11 1812.08 20.30 201.504 
35278.34 1612.05 20.30 201.57 
35278.56 1612.oe 20.31 201.58 
35276.n 16'2.08 20.31 201.82 
35278.98 1812.08 20.32 201.1!5 
35277.15 1612.08 20.33 201m 
35277.32 1612.88 20.33 201 .• 
35277.«1 1612.08 20.34 201]2 
35277.83 '512.01 20.34 2OU4 
;J$07.n 1612.01 20.35 201.78 
35277.11 1812.08 20.35 2m.78 
35278.03 1612.OS 20.31 2O'I.tID 
3527a.15 1612.08 20.35 281.12 
35278.28 UJ12.08 20.37 201.84 
3527a.37 15'2.08 20.37 2OUl& 
35278.415 1612.08 20.38 28'.81 
35278.56 1512.08 20.38 201 aG 
35278.54 1612.01 20.31 201.19 
35278.72 151208 20.31 28192 
35m.eo 1812.08 20.351 20t iI3 

0<0) 
H8139.211 1832.14 24.904 108.82 
116171.97 111532.15 25.01 105l1D 
118218.19 1632.16 25.01 108.08 
H82W.04 1632.'7 25.13 10iU5 
l1m7.118 HI32.19 25.19 108.31 
118319.27 1832.". 25.24 1QQ.48 
t 18348.9'1 11832.1S1 25.30 IOS.51 
11137S.73 1632,20 25.35 108.76 
1HH02:.tl3 1632.28 25,40 108.SO 
118427.32 1132.20 25.E 110.03 
11641SO.31 11132.21 25.50 110.18 
nMr... 11832.21 25.55 HO.2l! 
118C2.13 1832.22 25.58 110." 
118511.13 1832.22 25.84 110.52 
118528.. 1832.22 25.. 110.83 
n8545.. 18l2.22 25.72 110,73 
1 '_'.38 1832.22 25.M 110.84 
'1857e.12 1832.23 25.80 110.93 
1185111.904 1832.23 25.14 111m 
118SSl2.t1 183223 25.17 111.12 
Hee15.07 1S32.23 25,91 111.21 
111!1528.47 1832.23 25.94 HUg 
111837.17 1632.23 25.IB 111.37 
118547.20 1mn :26.01 "1.45 
111B.51 183223 28.04 111.52 
l1eee5." 1532.23 28,07 111.51 
118873.72 1532.24 28.10 U1 .• 
11_'." 183224 28.13 111.73 
"_.77 1532.24 28.15 111.11 
11aG95.81 1532.24 28.19 111.85 
11G702.02 t832.24 28..20 "1.91 
118'7OB.00 '532.24 26.23 111.91 
118713.88 183224 28.25 112.02 
"inU7 1832.24 28.28 112.08 
118723.84 183224 28.31 112.13 
118728.eo 1S32.24 :26.32 112.17 
116732.97 1632.2<4 28.34 112.22 
11i737,08 1632.24 28.38 112.26 
118748.93 1!32.24 28.38 112.31 
118144.504 1532.24 28.48 112,35 
118747.93 1S32.24 :26.C 112.39 
118751.11 1632.24 28.44 112.<5 
11e7S4.10 11!3224 28.45 112.-415 
11S756.90 1632.24 28.41 112.51 
111759.53 1532.24 26.49 112,53 
118761.1' 1632.24 26.50 112.58 
118764.31 1632.2. 28.52 112.tID 
11S7fl8.48 1532.24 28.$3 112.88 
11S7fl8.:52 1632.24 26.55 112.85 
118770.44 18l2.24 28.58 112.88 
1117T2.24 '1832.24 216.57 112.71 
118713.92 1632.24 26.1§g 112.14 
HISm.5t 1532.24 2lUO 112.76 
11877699 1632.24 2fUU 112.76 
11&m,39 11832.24 28.62 112.81 
118m.70 1632.204 215.53 112.83 
118780.93 1632,24 28.65 112.1!5 
11878.2.09 1$32.24 215.M 112.87 
11im.n 1632.24 2I!l.81 112.119 
11in4.'i 1532.24 26 .• 112.11 
11878514 163224 215 .• 112.93 
118786.04 1832.24 28.70 112.94 
118786.88 1532.24 le.70 112.95 
118761.eB 1832.24 215.11 112.95 
118788.42 1532.24 215.72 112119 
11678(U2 1632.24 215.73 113.01 
1I871G.77 1532.24 215.74 113.02 
118790.li 1632.2<4 26.75 113.004 
1187S0.t7 153224 28.15 113.05 
118191.51 1632,24 215.7EI 113.05 
118792.02 163224 ']1..77 113.01 
118m.5O 1532.24 21,77 t 13.QQ 
1I8712Jl15 183224 28.78 113.10 
118793.31 1532.24 28.19 113.11 
118N3.n 1632.24 28.11 113.12 
118794.14 153224 :26.80 113.13 
1I87S14.5O 1632.24 28.81 113.14 
118'794.112 1532.24 28.81 113.1$ 
118795 13 1632.24 26.82 113.115 
11e7515.43 1632.24 211.82 113.17 
118795.70 1632.24 28.83 113.115 
1187515.96 1632 24 26.83 11318 

ICoI 
0<0) 

381854.n 2846.70 28.81 78 55 
31J791S.<5 :2IM5.72 28.87 78_ 
_113.87 :2IM5.14 28.74 1fUIO 
388231.58 21J4i15.7S 215.118 115.12 
3M3Q.07 28415.77 28.87 n.004 
3884«5.7S 21J4i15.11 28.93 77.15 
3IIllI543.0I 284!1.N 26.18 n,25 
381834.38 21J4i15,80 27.04 77.35 
388720.01 21J4i15.61 21,10 77.E 
3UBOO.5O :2IM5.112 27.15 77.56 
381!1!175.97 :2IM5.63 27.2ID 77.14 
388IMI.19 :2IM5.13 27.25 77.72 
3I!l8013.25 2846.64 27.30 n.il 
389075.62 2846.14 27,3$ n.ee 
31!18'134.15 21J4i15.85 27.351 77.f(l 

.' •. 08 2846.85 27.44 78.04 
:!11!111:2".62 21J4i15.85 27.48 78.n 
31!11112!18.. 2841.. 27.52: 7111.18 
31i1S34.37 :2IM5.M 27.58 78.25 
3Il!Ia37G.83 2846.M 27.10 78.31 
38iM16.1!!i :2IM5.1!!i 27.84 7S.37 
3l!IIM54.39 28&87 27.81 78.<43 
31!1941!11.42 :2IM5.87 27.71 71 .• 
318522.35 2846.87 27.74 78.54 
381115S3.25 :2IM5.87 27.71 78.f10 
3t11!5e2.23 2tM411 27.81 7S.86 
38111eDD.41 21J4i15.87 27.84 78.70 
31i1S34.91 2145.1'/' 27.11 71.74 
3891S58.53 2846.87 27.80 78.19 
3!IIlMl Z7 :2IM5.i7 27.12 n.A 
31!11702.32 2846.81 27.95 78.91 
389722.07 2846.88 27.116 78.91 3697.... 28«1.86 28.05 78.SIS 
389757.96 2M5.eB 28.03 78.11151 
3887743 2846.88 28.05 71.02 
381!rnB&.5SI 284!1.18 ']I..OS 79.08 
389I!I03.gej 2&46.86 28.10 19m 
l8II17,42 2&48.88 28.12 78.12 
3aGIIS3O.08 2846.88 2814 79.15 
~1.92 21J4i15.as 28.18 71.18 
38H53.OS 2846.86 211.19 79.21 
38!i1M3." 28«1.88 21120 19.23 
38H733 2846.86 216.22 78.26 
381i1182.49 :2IM5.88 28.24 79.2l! 
381mn.12 28«1.. 28.25 19.31 
3IIIM&filI22 :2IM5_ 28.27 79.33 
J8I/J5IIOI5.83 :2IM5.H 21.2111 19.35 
38GI813.08 :2IM5.83 28.31 71.37 
JeIiI82O.86 28«1.. 28,32 79.li 
38$92l!I.SIS 2&41Ue 28.33 19.41 
3II1II832.85 21J4i15.ee 28.35 71.<43 
3eQS13115.351 :2IM5.. 28.30 19.45 
38G1fM3.5I :2IM5.M 28.37 71.47 
38S1M!147 2846.3e 28.39 19,49 
38QS1153.05 2M5.eB 28.49 78.50 
3&QSI51.35 2846.88 28.41 71.52 
38S16J16'-39 21J4i15.M 28.42 19.53 
389915S.19 2846..15& 28.43 71.55 
3MQI88 75 2846.M 28.'" 71.58 
38W72.08 2846.eB 28.45 71.57 
3MIe7S.23 2&48.88 28." 79.51 
389W8.16 2846.eB 28.4lI 19.tID 
3Ml88O.94 2145.88 28.48 19.fH 
J8M83.54 2846.81 28.4iI 19.82 
3/!GII!lI85.. 28«1.88 28.50 71.153 
3IS8&.27 28«1.18 28.51 79.&4 
38I/JIIIIiIO.<5 28«1.88 28.52 7I.es 
3IIilGD2.E 21J4i15.U 28.53 79,86 
38N1M.35 28«1.88 28.54 19.87 
3MQI88,13 :2IM5.88 28.54 79.86 
3§1(1fj7.81 28«1.18 28.55 19.119 
3I!i8DBQ.38 21J4i15.U 21.58 79.70 
390000.88 :2IM5.53 21.57 11.71 
350002.215 2846.as 2857 7tH1 
39OOIl8.55 2846.88 28.58 11.72 
3I9CIOO4.78 :2IM5.eB 21.58 71.73 
3900Q5,i13 28«1.81 28.58 79.14 
3IKIOC:J7.0t 2S46.. 28 .• 78.74 
3Q00QEJ.00 2&46.88 28.61 71.75 
38D008.. 2846.eB 28.51 71.78 
39000985 2IM!.88 28.62 71.n 
3SIOO10.12 2846.M 2862 79.77 

(1<0) 
21353 42 4874.aG 28.82 "US 
28363.19 4974.92 20.67 317.42 
26172.38 4974.S16 211.72 317.94 
2S38O.t7 4914.96 20.77 316.43 
283t1S.m 4975,01 20.62 318.90 
28388.63 4975.001 20.11 319.30 
21403.14 4875.05 28.i1 31'.10 
2&410.41 4875.08 20.08 320.22 
2IM'8.88 4075.08 21.Q6 320.62 
28422.5fi 4875.Q8 21.004 321,01 
28428.08 "75.10 21.08 321.31 
2S433.25 4975.12 21.12 321.75 
28438.11 4975.12 21.11$ 32210 
2M42.1!7 "75.13 21.18 322.43 
2&44G.SJi5 4075.14 21.23 322.75 
2&450.08 4975.15 21.28 323.05 
26454.73 4815.15 21.30 m.38 
28827 "75.18 21.33 m.88 
28«11.50 .. 7S.18 21.31 323.92 
28484.70 4975.11 21.39 324,18 
2M81.82 4075.17 2'.42 324.44 
2M7O.35 4975.11 21.45 324.118 
2&472.92 4875.16 21.41 324.512 
28475.33 4175.11 2'.50 32S.115 
28477 58 4875.18 21.53 325.38 
21419.71 4075.16 2Ui5 325.51 
2I48UIU 4&175.1; 21.57 325.n 
284M.5fi 4875.19 21.tID 32.5.57 
26485.31 4075.10 21.82 321.IS 
284M.SIS 4075.19 21.14 m.ll 
28488.48 4Ii7S. HI 21.86 321.50 
28499.l13 4175.19 21.88 328.87 
264!31.28 4875."1 21.70 321.82 
264Q2.55 4175.19 21.72 328.8!l1 
28483.75 4875.19 21.74 327.12 
214&4.86 4175.20 21.M 327.2l! 
2141i1i5.i1 "75.20 21.78 327.48 
2MiJiI5.90 481S..2O 21.71 327.53 
28497.82 4075.28 21.8t 327.85 
lSa.1I8 4i75.2O 21.G:2 w.n 
28499.50 4075.20 21.14 327.e; 
~.27 4875.20 21.85 m.oo 
285OO.1iI8 4075.20 21.87 321.11 
28501, • .-g75.20 21.81 m.21 
28502.3 "75.20 21.10 321.31 
28SQ2.S8 4875.20 21.i1 m.49 
28501!1.43 4875.20 21.512 321.48 
2&503.96 .-g7S.2Q 21.93 m.58 
285G4.45 <4815 20 21.84 mJ57 
28504.9' 4875.20 21.98 321.7S 
2B5OI5.34 4075.20 21117 m.82 
2fI5(l'i.74 4875.20 21.1iI8 321.SO 
285OI!I.t2 4075.20 21.1119 321.t7 
285Oi'!I48 .-g75 20 22.00 32G.004 
285OI!I.8t 4Ii7S.2O 22.01 m.11 
28507.13 "75.20 22.02 32G.17 
28507.42 4&17520 22.03 m.23 
28507.70 4975.20 22.04 m.29 
28507.56 <4875 20 22.04 329.35 
~.2t 4875.20 22.05 32G.41 
~.43 4875.20 22.06 329.48 
28501!1.1!5 "75.20 22.01 32G.51 
28501!1.85 4875..20 22.05 329.515 
28SOll.04 4875.20 22.08 m.61 
2III!i0922 4975.20 22.08 m.1IS 
2fI5QiI.3G 4875.20 22.10 m.70 
2III!i09.55 .. 7520 22.10 m.74 
2fI5QiI,88 <4815,20 22.11 32G.7I 
28SOll.83 .. 75.20 22.12 329.82 
28SOll,iEI <4815,20 22.12 m.85 
28510.09 4875.20 22.13 m .• 
28510.20 <4815.20 22.13 m.13 
28510.31 4075.20 22.14 m .• 
28510.41 4075.20 22.14 m .• 
28510.51 4875.20 22.15 330.02 
28510.58 4875.20 22.15 330.85 
21510.81 "75.20 22. '8 330.08 
21510.76 4975.20 22.18 330.11 
28510.83 4975..20 22,11 330.13 
21510.10 4075.20 22.17 330.18 
28510.97 4975.20 22.115 330.18 
285' 1.001 4175.20 22. '8 330.21 

(1<0) 
98587.19 1_.38 115.30 78m 
fill8821.oe 1fJfl8.38 18.34 78.75 
l8I8BIS2,32 1aJ8.40 16.31 79.88 
9!1!181.63 1fJfl8.41 16.42 19!18 
§IIlftofU5 1_.42 ,e.45 79.12 
!iIIlS734.91 18l8.42 16." 19.23 
1!lIImi8.2O 1_.<43 16.53 79.34 
98781,94 18l8.44 1e.56 19.44 
18IJ03.28 laJ8.44 16.118 79.55 
98823.31 1808.E 15.63 19.14 
1I!IIJC2.10 1808.E t8" 19.7-4 
9BIl5I.74 '_.46 16.60 78.153 
81S1J7S2t 1aJ8.. '8.12 78.11 
9818U3 1aJ8.48 16.75 79 .• 
1iII'IGII'JfI;." 1808.45 18.71 1!IO.01 
9IIU2O.08 1_.45 1S.eo eo.15 
98832.91 Itl •. " 11..88 10.22 
9111M4.. 1e08.47 15.M 10.30 
9815ti.28 HJOII.47 '6.88 eo.3I 
_.86 '808.47 HUO N.<5 
91111J78.ee lfJOII.47 16m 1O,1iD 
_.13 le08,47 18.85 611.55 
1illl8M87 1801.47 15.91 81.81 
rmxG.01 1e08.47 15.. 611.67 
97010.n 1_.47 17.(1' 80.72 

le08.47 17.03 f!Q77 
1808,. 17.05 tID.82 
1e08.48 17.01 •. 81 
'e08.48 1H\I!II M.m 
1808.48 17.10 N.96 
le08.48 17.12 81.05 
1_.43 17 .... 81.04 
1808.48 17.15 81.08 
le08.48 17.n 81.12 
1_.48 17.18 .1.11$ 
UIOI.48 17.20 81.1a 
1_.48 17.21 81.23 
1aJ8.48 17.22 81,28 
1e08.48 17.24 81.3 
1808.48 17.25 81.32 
1e08.48 17.216 9'.35 
1e08.48 17.27 11.38 
1808.48 17.28 81.49 
'e08.48 17.28 81.43 

;1'($4.91 1aJ8,48 17.30 8146 
97098m 1808.48 17.31 81.48 
91Oi116.62 1e08.48 17.32 151.50 
91100.. UI08.48 17.33 8'.52 
117102.27 1e08.48 17.34 81.54 
117103.83 1e08.48 17.35 8' 5fi 
117105.31 1_.48 17.38 91.58 
97108.88 'e08.48 17.31 lUll 
91101.8G 1_.48 11.38 8'.62 
97109.19 1808.48 17.39 81.83 
911,o.33 1808.48 t7.39 81.85 
91111.40 1808.48 17 40 81.67 
97112.41 \808.48 17.41 6U18 
117113.35 1805.48 11.42 8170 
97114,24 1_.48 17.42 8'.71 
1171115.07 '_48 17.43 81.72 
91115.15 1808.48 17.43 81,74 
91118.58 1808.48 17.44 n75 
91117.211 1808.48 17.45 81.76 
t7117.i2 1808.48 17.045 81.n 
117116.53 1_.48 17.046 81.79 
11711S1.10 UIOI.48 17.48 81.eo 
91119.&4 '808.48 17.47 81.81 
117120.14 1_.48 17.47 81.82 
117120.62 1808.48 17.48 81.53 
t7121.08 1_.48 17«1 81.14 
117121.48 1808.48 17.48 8U54 
97121.87 UIOI.48 17." 61.85 
9112224 1_.48 17.50 81.81 
97122..58 1_.48 17.50 81 &7 
t7122.91 1_.48 17.51 81 .• 
117123.21 1_.48 11.151 81.83 
91123.50 1_.48 1151 8t.1I8 
97123.77 1_.48 11.52 61,90 
91124.02 '_.48 17.52 81.91 
97124.28 18OlS,48 17.52 8t.91 
117124.48 '_.48 11.53 81 i2 
97124.81 '_48 1753 81.112 

105106.35 312." 18.12 88.31 
105138.18 312.. 18.57 88.48 
105172.23 312.«1 18.72 89.80 
103203."52 312.47 lS.7S 81]4 
103232.119 312.ofT 18.81 88.83 
1032ElQ.45 312.47 16.85 110.05 
t032l!lll5.32 312.41 18.81 110.13 
1t:ml0.eIi 312.47 16.113 110.25 
10333J.3I 312.47 11.91 10.38 
1Q3354.19 312.47 19.01 1IO.ofT 
1Gl314.G:2 312.41 19.04 90.55 
1033Q3,85 312.47 19.08 90.88 
103411.31 312.48 18.11 90.18 
103427,. 312.48 '9.14 10.87 
103443.45 3'2.48 19.17 SO.96 
'1Ola.OS 312.<43 1821 91.85 
103471.75 312.48 18.24 '11,13 
103464.61 312.48 18.28 91.21 
10341M .• 312.48 1829 91.29 
10:&J7.!iISI 312.48 nt32 91.37 
103618.tID 312.48 18.35 91.44 
103528.56 312.48 11.37 i1.51 
103537.118 312..48 "t." 91.'!iT 
103648.88 312.48 11.C 9U4 
103S54.85 312.48 19.44 91.70 
103S2.58 312.48 18.41 01.11 
10lSM.19 312.<5 1S1.4iiI .,.81 
103678.57 312.48 19.51 91.87 
103582.83 312.41!1 18.53 91.9.2 
10lSM.8I!I 312.48 1i.56 i1.57 
1035D4.4iI 312.48 1S1.'!iT 92.02 
10lSQJ.74 312.41!1 1!it.58 82.08 
103ED4.88 312.<5 lV.eIi 82.11 
1031!10lJ.2l! 312.41!1 1&.12 12.15 
103613.152 312..48 19.84 921; 
10381HIIII 312.45 19.85 92.23 
1011821.58 312.48 19.87 8227 
103625.08 312.45 19.88 92.3t 
1038:28,44 312.<43 1&.10 82.34 
103Sl1.tID 312.41!1 19.n 512.36 
1031J,34,58 312.49 '9.73 12.41 
103Sl1.33 3'2.48 1!it.74 82." 
103E13G.tM 312.49 'i.75 112.47 
103642.38 312.48 19.76 92SO 
103644.88 312.418 19.78 9.2.53 
103MS.83 312.48 19.79 92.55 
10364a.85 ;"2.48 18.80 i2,58 
103850.75 312.415 li.81 112.19 
103852.53 3'2.48 18.62 92.63 
10:Je64.20 312.48 1!it.13 9285 
10385S.77 312.49 '9.64 12.87 
103657.24 3'2.48 18.85 12M 
1038511.152 312.49 li.86 92.71 
103858.92 312.48 19.87 9273 
103e18U4 312.49 19.. 92,75 
103E!162.28 312,48 19l1D 92.77 
103e63.38 312.48 18.80 92.79 
10:Je64.31 312.48 19.90 92.80 
103E185.31 312.48 18.IiU 92.82 
103M'1.20 312.48 19.82 t2.iW 
103E187JD 312.48 19.93 12.85 
103e187.62 3'2.48 li.93 92.87 
103ei61!1.5S 312,-45 '9,94 92.86 
103e1l11.24 312.4IS 18.85 92.8Iit 
103e1l11.U 312.48 18.85 9.2.91 
103670.58 312.48 19116 SJ2.112 
l03G7LOI 312.48 19.915 92.93 
103671.81 312.48 18117 92.94 
1Q3G72.12 312.48 1US 512.95 
103612.51 312.48 19.88 92.96 

312.48 19.!iIQ G2.Sf7 
312.«1 19.. 12 .• 
312.48 20.06 II2JIiI 
312.48 28.08 83.00 
312.48 20.01 113.01 
312.. 2( .. 01 113.02 
312.41 20.02 83.001 
312.48 20.02 •. 03 
312.4lI 20.02 93.04 
312.48 20.03 • .os 
312 «I 20.001 83.08 
312.41 20.04 113.06 

(ke) 
13J31l1i.96 418.28 36.44 1351.24 
133435.83 418.30 38.54 1351.47 
133479.01 4t630 38.64 Ili.70 
133519.58 418.30 38.73 139.11 
13355756 4111.30 31.82 149.12 
133593.21 4t8.31 3un 14132 
133621S.8I!I 418.31 31 .• 149.52 
1331!15!1.06 416.3t 39.CJ11 14170 
133M7.58 418.31 351.15 149.18 
1337t15.22 418.31 39.23 141.05 
133741.17 416.31 39.31 141.22 
133765.53 416.31 38.38 141.37 
1337eB.39 41G.31 39.46 141.53 
ll31109,64 41!it.31 39.52 141.87 
13382U7 418.32 39.58 141.12 
133848.86 418.32 351,85 141.SJi5 
1331!116.51 4'8.32 311.71 1C.ca 
133883.22 4UJ.32 39.77 14221 
133898.82 41!it.32 39.82 142.33 
133913.415 4UI,32 38.18 142.E 
133B27.19 418.32 351.94 142.5fi 
133NJ.07 411.32 39.$19 142.88 
13395215 4'8.32 ".04 142.77 
1331i163.48 41 •. 32 4O.oG 142.11 
133974.10 4'8,32 48.'4 14296 
13Ji164.07 418.32 ".18 1<5.05 
1331J3.42 4'9.32 49.23 1<43.14 
134002.'9 419.32 48.27 1<43.23 
13«]10,41 4111.32 49.31 143.31 
1340'18.13 4'932 48.35 1<43.38 
t34025.37 418.32 ".39 143 .• 
134032.115 418.32 49.43 1<43.53 
134038.53 418.32 48.47 143..tID 
t34044.51 418.32 ".50 1<5.67 
134OeO.12 416.32 49.504 143.73 
134055.38 418.32 48.'!iT 14S.eIi 
134D1!1O.32 4'8.32 49.itO 1-43.8& 
1340G4.95 4U$.32 48.13 '<43.~ 
t34D!!lS.30 4'8.32 ".88 143.91 
134073.36 4115.32 40.89 144.02 
'34077.21 4'6.32 48.72 144.01 
134OeO.80 41!it.32 49.75 144.12 
1341lS4.17 418.32 40.77 '44.17 
134087.33 418.32 49.80 144.2\ 
134OQ1J.3O 418.32 40.82 144.26 
134D9l5.09 416.32 48.85 144.30 
134OG1S.70 418.32 "'Ita? 144.34 
134D9l5.1S 418.32 48.19 144.38 
134105.45 416.32 40.92 144.41 
134102.62 418.32 49.94 144.4$ 
134\04.85 418.32 48. 144.<43 
134106.56 418.32 49.98 ''''.52 
134108.35 418.32 41.00 144.55 
134110.02 418.32 4102 144.58 
13411UtO 418.32 41.03 144.8t 
134113.08 416.32 41.OS 1".64 
134114.47 418.32 41.07 1".e5 
134115.77 418.32 41.09 144.88 
t34117.00 418.32 41.10 144.71 
134118.15 419.32 41.'2 144.74 
'34Hi.23 4tl5.32 41.13 144.76 
134120.24 416.32 41 15 144.78 
134'21.19 41832 4t.16 '''.61 
134'22.09 418.32 41.17 144.83 
134'22.93 418.32 41.1; 144.85 
134123.71 418.32 41.20 144.87 
134124.45 418.32 41.21 144.86 
134125.'5 411.32 41,22 144.SO 
134'25.80 418,32 41.24 144.112 
134126.42 4t8.32 41.25 144.94 
134128.15 418.32 41.26 144.96 
134127.53 418.32 41.27 144.17 
134'28.004 418.32 41.28 1 .... 
134'28.52 416.32 41.21 1E.05 
134'28.97 418.32 41.30 1045.01 
134128.38 416.32 41.31 1E.02 
134121.71 4'8.32 41.32 1«i.05 
134130.16 419,32 41.33 145.05 
134'30.51 41i.32 41.33 145.05 
134130.83 418.32 41.34 145.01 
134'31.14 4'i32 41 35 1E.88 
134131.43 4111.32 41.315 145.08 
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3320 138.3 
33«t 138.2 
33110 140.0 121f11I1UO 
33lIO 140,15 121 •. 17 
3CIO '4'.7 1225224 
3<GO 1042.5 12324.31 
3440 143.3 12398.38 
34I!ID 144.2 12451'-415 
3480 1415,0 125«1.53 
3I5eO 145.8 12612,et'I 
31!520 ' •. 7 t2t!llW81 
3S4O 147.5 12758.74 
3580 '48.3 12128.&2 
lAO '48.2 1ZDUIID 
31!100 150.0 1372. 
31820 150.8 13045.03 
3S4O 151.7 13117.10 
3880 152.5 13181.18 
3110 153.3 1m1.25 
3700 1542 13333.32 
3720 155.0 1341J5.3U 
3740 155,8 13477.48 
3780 1StU 13548.54 
3780 157.5 131l52U!i1 
3800 1S1S.! 1ll'm.d8 
3820 1S2 1:m15.1$ 
3840 180.0 13837.82 
38SO 1«t.6 131!101i.90 
3MO 161.7 '*1.97 
38IXl 182.5 1«64.04 
3i2O 1153.3 '412!LH 
3840 114.2 1"'9&,'8 
3IIElO 185.0 1421028 
3IIElO 115.8 14342.33 
4000 1as.7 14414.40 

.-.... 
24lm: .• 
_.OS 
245211.41 
24812.78 
24Sl8.12 
2«514.45 
24571.84 
2«ieO.1' 
24541.55 
_.01 
2-45lt27 
24S23.153 
24518.1. 
2451U4 
_.70 
24503.05 
-.<Q 
2 .... n 
:wa.13 
_.48 
24411D.85 
24S02.20 -... 2_.92 ... ,,'''' 
2CUW _ ... 
'4537'" 24546.71 
2G7.07 
24568.43 
2E8iJ.7! 
24584.14 
2«100.50 
""",.eo 
246«1.22 
24SS7.S7 

EIIutnII Elf.! Vool 

"""" SUD SIAiW 24845.06 
eaoo 81.64 24828.41 
•. 00 &1.84 2«112.76 
81.m 81.84 2459I!I.12 
eel.1XI 81.84 24584.48 
89,OQ &1.84 24571.54 
70.00 auu 2415A.18 
71.00 auu 24411.55 
72.00 auu 24538.81 
73.00 111.84 24531.27 
74.1:10 81.14 24523.63 
75.00 81.64 24SHUIiG 
78.00 81.84 241511.34 
77.00 81.114 24506.70 
71.00 11.84 245Q3.QG 
79.00 81.154 2.eoo,;Q 
as,co 81.84 248.n 
81.00 81.54 248.13 
82.00 81.64 244G18 .• 
153.00 81.14 248.85 
M.€Xt 81.84 :Mi02.2D 
85.00 81.64 24605..58 
as.1» 81.64 24Ei01i1.92 
87.00 81.84 2451:526 
•. 1» aU4 24521.84 
88.00 8U4 24152l1i1G 
10.00 aU4 2<1537.35 
91.00 81.154 2<f545.71 
92.00 81.54 2I5S1.m 
13.00 81.1M 24568.43 
M.OO 81.1M 2E8iJ.78 
15.00 81.54 24594.14 
95.00 81,1M 24B08.50 
97.00 81.1M 248:23_ 
IlliIUIQ 81.64 24640.22 
99.00 81.84 241S1,$1 
100.00 61.64 24675.93 

ICUI 

47511U8 
4751851 
47518.85 
4751873 
47518.81 
47518.81 
47518.95 
47511.0\ 
47515.01 
4751~ \2 
47519.18 
4751~.22 

4751!i.27 
4751~.31 

47511.35 
4751!UG 
475111.43 
475UI." 
47515 .• 
475111.52 
47511.55 
475151.51 
4751'.80 
47511.183 
475UUI5 
4751'.87 
4751'.88 
47519.11 
47519.72 
475UH4 
47519.7e 
47519.n 
47519.78 
475111l1J150 
47519.81 
47519.1152 
47519.83 

.'0 245.79 
88.12 245. 

3838.6& 88.13 245.82 
383111.88 •. 15 245.83 
3S3I!I.. 89.16 2415.85 
3838.88 •. 18 245.88 
3136.. ..19 245.88 
..... 20 245 .• 
353lt. aUI 245.10 
3S3I5 .••. 23 2415,91 
35311111 •. 24 245.93 
!S38.M .25 245.94 
3S36.. ..215 245.95 
3S36.111 89.27 245.96 
!S38.88 8828 245.97 
3S3I!I .• 8a.29 2415-'18 
3S36.. 89.30 2415.99 
!S38.. ..31 248.1» 
3S3I!I.. 89.32 245.00 
3638.. ..33 2«1.01 
3638.88 .1.34 24$.02 
3638.88 •. 315 246.03 
3638.111 aUG 245.04 
!S38.111 •.• 248.1!14 
!S38.88 •. 37 246.015 
3638.111 •. 38 245.015 
!S38.. ..» 2«1.05 
3S36.88 •. lliI 248.m 
3638,111 as.40 248.05 
3S36.88 111.41 248.08 
!S38.88 •. 4\ 245.. 
3638.88 89.42 2-46.09 
!S38.88 89.43 2«1.10 
3638,88 •. 43 148. '10 
3S3I!I .• 88.44 2-46.11 
JB3B.88 88.44 M.lt 
3638.88 89.45 2-46.12 

~ ~.; 

Table 8.2.3: River Compartment Model Output - Sediment Metal Content 

t'IIl 
35276.67 1812J18 20.40 201.95 
35218,94 1812.05 20.40 201.81 
3S27'9.00 1"2.86 20.40 2OUI7 
35279.08 1In2.08 20.41 201. 
3115:2N.12 1812.08 20.41 202.00 
lI5279.17 1812.08 20.41 202.01 
3S279.22 1812.05 20.42 202.02 
3521928 1812.86 20.42 202.03 
3S27V.31 181:z.oe 20.42 202.04 
3115:2N.35 1812.05 20.43 202.015 
3521'i.lliI 1812.86 20.43 202.05 
35279.42 1612.05 20.43 202.m 
lI5279.48 1812.08 20.43 202.05 
:!l52n.. 1$12.05 20.44 202.0; 
35279.52 1612.86 20.44 202.10 
:!II527S.55 1612.05 20.44 202.10 
35279.51 1612.08 20.44 202. It 
:!II527S.. 1612.D1 20.44 202.12 
lI5279.82 1812.08 20.45 202.13 
3527i.1Ii 1812..86 20.45 202.13 
3521S.87 1812.08 20.415 202.14 

1812..08 20.45 2!O2.15 
1812.86 20.-46 202.15 
1$12..08 20.45 202.18 
1812.86 20.48 2!02.18 
1812.05 20.-46 2!02.17 
16'2..08 20." 202.18 
1612.815 20.48 202.18 
1$12.08 20.41 202,11P 
1812.86 20.41 202.19 
1612.08 20.41 202.19 
1812.05 20.41 202.20 
1812.08 20.41 202.20 
1612.05 20.41 20221 
\612.08 20.41 2D2.21 
1812.05 20.48 202.21 
1812.08 20.48 202.22 

'l 

(1<0) 
118716.20 1832.24 2f!I.84 113.19 
118716.42 1832.24 28.84 113.20 
118795.1M 1332.24 :BUS H3.21 
1187S16.84 1832.24 2f!I.85 113.21 
1187Vl.02 1832.24 215.86 1'13.22 
\18797.20 1332.24 215.86 H3.23 
118797.37 1332.24 :is .• 113.23 
118797.52 1532.24 215.G7 H3.24 
118797.67 133224 21567 1\3.24 
11m7J1 1832.24 28 .• 113,25 
11m7.1lM 1332.24 215.88 113.26 
118716..05 1332.24 215.. 113.28 
1187S16.18 1332.24 215 .• 11321 
1187S16.215 1332.24 215 .• ti3.27 
1187'R.311 1832.24 215.8a 113.27 
l1e7'11!11." t832.24 215.10 113..28 
1187S16.57 t6J2.24 2f!I.1lO 113.28 
He7'II!II.1tI 1&32.24 21.90 113.29 
1187S16.73 1532.24 :is.1lO H3.21 
118795.81 1832..24 2Ut 113.30 
lle7'11!11.86 1S32.24 215.sn \ 13.30 
1187S16.t5 183224 28.11 113.30 
1t87!ilS.01 1832.24 :!!!'I.51 113.31 
1187118.07 11532.204 215,1ilI2 113.31 
1187118.12 1132..24 2U'2 113.31 
1187!i1S.17 1832.24 2tt92 113.32 
1167t1G1.22 1332.24 215.92 113.32 
1t87tIGI.27 1132..24 218.93 113.32 
t187!i1S,31 1332.24 215.13 113.32 
1187t1G1.35 1832.24 215.13 113.33 
1187!i1S.39 1832.24 26.13 113.33 
118799.42 1832.24 218.98 113.33 
1187!i1S.48 1e32.24 26.94 113.33 
11&79Q.48 1332.24 215.94 113.34 
1187!i1S.52 1832..24 26.M 113.34 
11879Q.$S 1832..24 215.fM 113.34 
11879Q.57 1832..24 28.94 113.34 

"") 
390D11.51 2846.88 215.163 7I.n 
390D12.26 2846.111 20.163 1IIU8 
390D12.98 2646.86 28.1M 71.78 
390D13.81 2&415 .• 28.84 1II11.7SI 
3!iiIOD14.23 21841.88 28.85 71.71 
390D14.81 2&415.. 28.11S nUQ 
390015.36 2IIWI.88 20.85 7ttUIO 
3!iIOO15.87 2646.88 28.86 79.81 
390D1S.3D 2&415.88 20.815 7'U1 
3!iIOO1$,$1 21841.88 20.87 7tU1 
39001124 21841.88 2f!I.l57 7IJ!12 
390011.64 2846.88 20.57 ?D.82 
3!iIOO15.01 2841lL. 2IUiS 79.163 
390015.37 2846.88 28.88 71.53 
390018.78 2IJofiI.88 2UI ?D.163 
3!iIOO19.01 28«1.88 a. 7SI.163 
39001~.31 2&415.88 28,. 71,84 
390019,58 2846.88 21.. ?D.1!I4 
3QOO19.85 2IJofiI.. 21.70 7SI.84 
380020.08 2646.88 28.10 7SI.15 
3SIOO2O.32 21841.08 28.?D ?D.85 
3SIOO2O.54 2&415.88 20.11 7SI.85 
380020.14 2&415.88 2f!I.n 71.85 
3SIOO2O.93 2IIWI. 20.11 ?D,86 
3D002Ut 2&415.88 28.71 711.88 
3510021.28 21841.. :!!!'I.n 79.86 
lBOO21.44 2846.. 20.72 ?D .• 
3D0021.58 2IIWI.. 218.72 79.86 
lBOO21.73 2&415.88 2f!I.72 7SI,87 
390021.87 2&415.88 28.73 79.87 
3510021 .• 21841 .• 218.73 79.87 
390022.11 2&415.88 20.73 7SI.87 
390022.22 21841.88 218.73 79.87 
3QOO22.32 2846.. 28.73 79 .• 
390022.42 21841.88 :!!!'I.74 79.88 
390022.51 2846.. 28.74 79 .• 
390022.eo 2&415.88 2f!I,74 7fUI8 

(1<0) 
2e511.08 4U1S.20 22.11P 33023 
28511.14 4B75.20 22.19 33025 
28511.19 4B7520 22.t9 330.21 
28511.24 4B75.20 22.20 330.29 
_11.29 4B75.20 22.20 330.31 
2e5t 1.33 4B75.2O 22,20 330.33 
_11,37 4If7$.20 22.21 330.315 
28511.41 4175.20 22.21 330.31 
2e511.44 4If7$.20 22.21 330.311 
_11.-47 4175.20 22.22 330.40 
28511.St 4175.20 2222 330.42 
_11.$3 4175.20 2222 330.43 
28511.5fl; 4U1S20 2223 330.45 
_'1.51 4175.20 22.215 330 ... 
_11.81 4175.20 22.23 330.48 
_11.14 417520 22.23 330 .• 
_11.. 4175.20 22,24 330.50 _U.. 417520 22.24 330.51 
2e511.70 4U1S.20 22.24 33Il52 
28511.71 4175.20 22.24 330.54 
_U.73 417520 22.25 330.55 
28511.75 4175.20 22.25 330.58 
28511.Ni 4B75.2O 22.25 330.57 
_11,78 4175.20 22.26 330.56 
2e511.79 .. 7S.20 22.25 330.51 
28511111 4!11'5.20 22.215 33O.SQ 
_11.81 4U1S.20 22.2f!I 33O.eo 
28511.12 4B7520 22.28 330.81 
_11.53 4175.20 22.215 33CUJ2 
2e511.84 417520 22.2f.i 330.13 
28511.11115 4B75.20 22.218 330.13 
2e5H.. 4175.20 22.27 330.84 
2851 U7 4175.20 22.27 330.85 
2e51 US .75.20 22.27 330.86 
28511.. 4!11'5.20 Zl.27 330.86 
2e511.89 4175.20 22.27 330.87 
2e5H.1lO 4975.20 Zl.27 330.87 

(1<0) 
9712.... 111)018." 17.53 81.93 
97125.08 UI08.48 17.54 81.50 
Sr7125.2S I •. " 11.54 81 §M 

W125.41 ttIOll." 17.54 81.14 
97125.57 '_,48 17.56 81.95 
97125.71 U!lOIl.48 1155 8US 
97125.85 UIOII.45 t7.55 81 .• 
97121. 1_." 17.55 8U18 
971a10 ' •. 48 17.56 8U7 
9712821 1_.48 17.51 8\.97 
S7t2l5.32 1_.48 17.51 BUlliS 
97121.42 1 •. 48 17.51 8t .• 
17125.51 1 •. 415 17.57 81.915 
97126.eo 1_." 17,51 nee 
971215.86 180&... 17.57 8Bm 
17128.78 1606." 17.57 81.99 
97128.63 1_.48 17.57 82.00 
97128.10 1_.48 17.58 1152.00 
Wt 26.97 ,.... 11.se 82,00 
97127.03 1_.48 17.58 82.00 
17127.05 1606.48 17.58 82.01 
97127.14 1 •. 41 17.58 1152.01 
97121.112 1_.48 17. 82.01 
97127.24 ' •. 48 17.58 82.01 
97127.26 1_.-46 17.51 1152.02 
17127.32 U50.... 17.SD 82,02 
97127.35 1_.41 17.51 82.02 
97127.40 1_." H,SD 82.02 
97127.~ 1_." 11.59 82.03 
91127.47 1_.41 17.51 1152.03 
17127.50 1606." 17.. 82.03 
17127.53 1606.48 17.60 1152.03 
97121.58 1_." 17.80 82.03 
97127.51 1606." 11.eo 82.03 
97121.81 1_.41 17.eo 11!2.04 
17127.163 t_." 17.eD 82.04 
97127.Ei5 1606.41 11.60 1152.04 

(ko) 
103G7'G.. 312.43 20.04 93.01 
103676.88 312." 21104 13.07 
103fi77.06 312.41 20.06 93.86 
103G71.24 312.-46 20.05 93.1l8 
103G7140 312.43 20,06 13.C» 
UDen.:56 312.41 20.08 93.10 
103G71.70 312.-46 20.06 13.10 
103G71AW 312.48 20.05 13.11 
103fi77.91 312.41 20.08 93.11 
103878.0; 312.41 2O.m 13,12 
103678.20 312.48 20.01 13.12 
103678.31 312.48 20.01 93.13 
103B7841 312." 20.07 93 13 
103678.50 312." 2O.1l8 l3,t3 
103G7'G.51 312.48 2O.1l8 SHU4 
103878.87 312.48 20.08 91t4 
103G7'G.75 312.48 2O.1l8 13.14 
103G7'G.153 312.48 20.8& 9115 
103G7'G,1O 312." 2O.C» 13.15 
103G7'G.9! 312." 20.8& 93.15 
10387i.02 312.45 20.8& 93.18 
1C136"l'9.. 312." 2O.C» 13.18 
103G1913 312.-46 20.10 13.1$ 
1C136"l'9.t8 312.. 20.10 13.17 
tCl36"l'9.23 312.43 20.10 13.11 
103G19,28 312." 20,10 93.11 
1C136"l'9.l2 312.45 20.10 93.17 
1C136"l'9.38 3t2." 20.10 13.18 
10387i.4O 312." 20.11 93.18 
1C136"l'9.43 312." 20.11 91UI 
1C136"l'9,47 312." 20.11 93.18 
103679.50 312." 2O.H 93.18 
1C136"l'9.53 3t2.48 20.11 13.19 
10387i.55 312.41 20.11 93.112 
tG367'9.58 312." 20.11 13.19 
10387i.eo 312." 20.12 93.19 
lG367'9.el3 312." 20.12 93.19 

t'IIl 
134131.71 418.32 41.37 145.10 
13413U118 4t8..32 41.37 1415.11 
134132.20 418.32 41.38 145.12 
134132.43 41$,32 41.38 145.13 
134132.84 4t8.32 41.311i1 145.14 
134132.84 418.32 41.«1 145.15 
134133.03 418.32 41.41 145.tS 
134133.20 4t8.32 41.41 145.115 
134133.37 41$.32 41.42 145.17 
134133.53 418.32 41.42 145.18 
134133..67 418.32 41.43 1-45.115 
134133.81 41 •. 32 41.43 145.111 
134133.94 418.32 4'.44 145.20 
134134.05 418.32 41.45 145.20 
134134.18 418.32 41.-45 145.21 
134134.26 418.32 41<45 14S21 
134134.39 41$.32 41.48 145.22 
134134.48 4tl5.32 41.48 145.22 
134134.57 418.32 41.41 145.23 
134134 .• 4UU2 41.47 145.23 
134134.73 418.32 41.-46 145.24 
134134.81 418.32 41.45 145.24 
134134.88 41U2 41.48 14S..25 
134134.94 418.32 41." 145.26 
134135.01 415.32 41.. 14S..26 
134135.07 418.32 41,50 14S.2f!1 
13413$.12 418.32 41.50 1-45.26 
134'35.17 41'-32 41.50 145.27 
13413$.22 4t8.32 41.50 145.21 
134135.27 41$.32 41.51 145.27 
'34135.31 4t8.32 41.51 145.28 
134135.35 418.32 41.51 145.28 
134135.38 418.32 41.52 145.26 
134135.42 418.32 41.52 145.2i 
134135.48 418.32 4'1.52 145.251 
13413$." 4115.32 41.52 145.29 
134135.52 418.32 41.53 145.30 




