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FMT is a FORTRAN computer code used to solve the systems of equations associated with 

the calculation of chemical equilibrium in geochemical systems at 25°C. FMT uses aqueous 

thermodynamics coupled with the Pitzer activity coefficient formalism to calculate equilibrium in 

highly concentrated electrolyte systems. The data base supplied with the code covers the 

chemical system Na-K-Mg-Ca-H-CJ-S04-0H-HC03-COrCOz-B-H20 augmented to include 

Am(ID), Pu(lll), Nd(lll). Th(IV), and Np(V). The data base is internally consistent and has 

provided reliable independent predictions of dissolved actinide concentrations under wide ranges 

of conditions. 

Recent development of FMT has been sponsored by the Waste Isolation Pilot Plant (WIPP). 

This document is intended to serve two purposes: to provide an introduction on the capabilities 

and use of FMT, and to satisfy quality assurance requirements for the WlPP Project. 
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This User's Manual is intended to serve two purposes: to allow an interested user to learn 

what FMT does and to satisfy quality assurance requirements for the project that helped support 

the development of FMT. We have attempted to write thjs document so that persons not 

associated with the project can skip project-specific sections without skipping essential 

information about FMT. 

The FMT program calculates chemical equilibrium in geochemjcal systems using aqueous 

thermodynamjcs and the Pitzer activity coefficient formalism (Pitzer, 1991). The name FMT 

derives from previous versions of the code used for fracture-matrix 1ransport calculations, which 

are not supported in the release ofFMT Version 2.3. 

FMT computes the molal concentrations (moles of solute per kilogram of water solvent) of 

chemjcal species using the activity coefficient formalism of Pitzer (1991) as parameterized and 

reported for the sea water and evaporite system in Harvie et al. (1984) and Felmy and Weare 

(J986). For simplicity, thls data base is referred to as the Harvie-M01Jer-Weare or HMW data 

base. 

The Waste Isolation Pi1ot Plant (WIPP) applicatjon of the thermodynamjc model involves 

predicting the solubmty of actinides in the concentrated electrolyte solutions (brines) that occur 

at and around the WIPP site. To this end, the WIPP Project has measured the solubility and 

speciation behavior of several actinides in various oxidation states as a function of NaCI, MgCl,, 

Na2C03, NaHC03, K,C01, KCI , and other more complex ionic systems. These data have been 

used to develop thermodynamjc parameters consistent with those of the HMW data base. The 

FMT code is used by the WIPP Proje_ct to calculate actinide solubilities in concentrated 

electrolytes to support performance assessment of the WIPP. 

The majority of the example problems in this User's Manual employ an early version of the 

thermodynamic data base that containe-d few actinjde data. The actinide data base has been much 

expanded since this document was developed. Thus, the chemical calculations in the examples 

must be consjdered illustrative of FMT use only. Appendix V contains a memorandum 

documenting the most current release of the actinjde thermodynamic data base with al l data 

sources. Appendix W contains a listing of the most current release of the data base, called 

HMW _Am3Pu3Th4Np5_960823.CHEMDAT, and Appendh X contains a listing of the most 

current release of the data base, called HMW _Am3Pu3Th4Np5_960823.RHOMIN. 
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FMT calculates equilibrium on a closed system with fixed total element abundances. Water 

must be present and solid phases might or might not be present, depending on the particular 

chemical conditions. There are two modes of running FMT, one for single and one for multiple 

equi1ibrium problems. The single equilibrium problem, called a batch or flash problem, 

equilibrates one set of chemical abundances. The multiple equilibrium problem, called a titration 

problem, equilibrates two input solutions and then adds one solution to the other in user-specified 

volume increments to simulate a chemkal titration. 

FMT was intended to be used to support the WIPP performance assessment (PA) by 

generating tables of solubilities for actinides in the +ID, +IV, +V, and +VI oxidation states, as a 

function of the relevant dominant variables influencing actinide solubilities in the WIPP system. 

These tables were to have been converted into equations to be used as input to the WIPP 

performance assessment codes, PANEL and NUTS, to provide a means of evaluating the 

solubility of actinides as a function of variables such as C02(g) fugacity, hydrogen ion 

concentration, brine composition, and organic chelator concentrations. 

This document serves as a User's Manual for FMT, as used to support the WIPP performance. 

assessment calculations. As such, it describes the purpose and function of the code, user 

interaction with the code, and the equation and numerical methods employed by the code. 

Example of user-accessible input files, output files, and screen displays are appended to this 

manual. 
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R.l FMT simulates solubility behavior of radionuclides in brines found in Castile, Rustler, 

and Salado Formations near the WIPP site. 

R.2 FMT calculates chemical equilibrium using aqueous thennodynamics. It is based on the 

Harvie-M95ller-Weare (HMW) data base augmented with radioactive elements. 

R.3 FMT additionally mechanizes repetitive calculations, e.g., titrating a solution of one 

chemical composition with a solution of another chemical composition. 

R.4 FMT supports calculations for highly charged aqueous species such as carbonate 

complexes with Americium (lii), Thorium(IV), and Neptunium (V). 

R.5 The "batch" simulation mode, also known as flash problems, calculates equilibrium 

abundances for one set of element abundances. 

R.6 The "titrate" mode shall support explicit specification, i.e., adding user-specified volume 

for each titration increment. 

R.7 The "titrate" mode shall support linear increments, i.e., adding a constant volume for each 

thration increment. 

R.8 The "titrate" mode shall support logarithmic increments, i.e., adding a logarithmically 

increasing volume for each titration. 
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ln order to run the FMT code successfully, the user wiJJ need a basic knowledge of 

• Open VMS and Digital Equipment Co.'s (DEC's) Digital Command Language (DCL), 

if running the code on the DEC platform 

• Power Macintosh 71 00 operation, if running the code on a Macintosh platform. 

To interpret the results of FMT, a chemistry background is required. A user should have a 

• BS in Chern.istry, or the equivalent 

• experience in evaluating the plausibi1ity of solid phases with respect to the particular 

chemical system 

• sound understanding of chemical reaction equilibrium analysis . 

To understand how the FMT code works and the theory and algorithms upon which FMT is 

based, the user should also have a basic understanding of 

• thermodynamics 

• partial derivatives 

• linear algebra (through senior undergraduate level) 

• numerical methods (graduate or senior level undergraduate level). 

I 
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FMT solves chentical equilibrium problems, as defined by linear material balance equations 

and nonlinear reaction equilibrium equatjons as given in standard chemical therrnodynamks texts 

such as Denbigh (1981) and Sntith and Van Ness (1975). An extensive survey of numerical 

methods developed specifically to solve these problems is given in Sntith and Missen (1991). In 

particular, FMT uses the "Villars-Cruise-Sntith" (VCS) algorithm, which is explained in Section 

6.4.4 of Sntith and Missen (1991). A brief overview of the VCS algorithm, as presented in Sntith 

and Missen (1991) follows. Interested readers are referred to Sntith and Missen (1991) for a 

more detailed discussion. 

-
If the Gibbs free-energy function G is viewed as a function o! the reaction-extent variables ; , 

then the chentical equilibrium probJem is that of minimizing G(; ); i,e., 

(1) 

Equation 1 is equivalent to the classical chemical formulation of the equilibrium conditions 

(2) 

where 

NT =the complete, transposed stoichiometric matrix: the (N x R) matrix whose columns 
are the R stoichiometric vectors; that is, N = ( vl ,v2·· .. , VR ); entry (j) of N is Vu I and 

ii =chemical-potential vector with entries J..l.;. 

- -
A first-order algorithm approach for minimizing G(;) requiTes that the variables ; be -

adjusted at each iteration by amounts ~: 

( )

(m) 

~(m) = _ oG = - flG(m) 
' a;. ' 

1 N' 
=-~ y .. ,, (m). £.,. ,, ,..., ' 

i=l 

j = 1,2, . .. R, 
(3) 
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where 

m = iteration index, 

V;j = stoichiometric coefficient of species i in stoichiometric vector (equation) j, 

N' =number of species excluding inert species, 

J.l; = chemical potential of species i, and 

R = maximum number of linearly independent chemical equations. 

The mole numbers are adjusted by means of 

R 
On~m) = ~ V·-~(m). · 1 2 N' 

1 .i.J IJ VI.;, J ' J : ' ' " ' 
j=l 

where n; = the number of moles of species i. 
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(4) 

As with first-order optimization methods in general, thjs algorithm bas been found to 

converge rather slowly, and therefore is not widely used. 

-
In a second-order algorithm approach for minimizing G(~ ), the Newton-Raphson method can 

be applied to Equation 2, which yields 

( J
-1 ( J ~(m) =- a~G aC! 

. a~2 n <m) a~ n<m) 
• (5) 

where n = species-abundance vector with entries n; . This approach requires the solution of a 

set of R = (N' - M) linear equations on each iteration (where M is the number of elements). 

Because N' is usually large compared with M, the numerical solution of these linear equations 

can be very time consuming and this approach is not widely used. 

The VCS algorithm, an intennediate between the above first- and second-order methods, 

provides a way to reduce the computational effort involved in the solution of the linear equations. 
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I I -The V~S algorithm begins with Equation 5, the Hessian matrix (a2o ~2 ) for which, in the 

case of a single ideal phase, can be expressed as 

j =1,2, ... R • (6) 

where 

R = the gas constant, 8.3143 I mole' 1 K'1
, 

T = absolute temperature (K) 

aid = the Kronecker delta function ; aid = 1, if k = l; aid = 0, if k ~ l, 

nk = number of moles of species k, and 

n1 = total number of moles. 

Smith and Missen (1991) explain in Section 6.4.4 how the Hessian matrix in Equation 6 can 
' 

be expressed as 

(7) 

-where v, is the sum of the stoichiometric coefficients in stoichiometric equation i; i.e. 
N' 

vi= I,vki 
k=J 

Tbe VCS algorithm for a single ideal phase uses Equation 5 with Equation 7 and iteratively 

adjusts each stoichiometric equation by an amount 

(8) 
( J

-1 

1 M v2 -v2 AG(m) 
{II\) - ~ . u j . 

~j -- n'<m) + ~n(m) --;'- RT ' 
j+M k..:l k -1 

j =l,2, .. . R. 
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As is explained in Section 4.4, FMT replaces one of the R element balances in Equation 8 

with the charge balance, which not onJy specifies the material balance of the "replaced" element 

but also constrains the solution to be charge neutral . The charge balance can be shown to be a 

linear combination of the individual material balances. 

The thermodynamics of concentrated electrolyte solutions (brines) requires consideration of 

the chemical nonidealities of the system. FMT uses the activity coefficient model of Pitzer 

(1991) and the internally consistent data base described by Harvie et al. (1984) and Felmy and 
I 

Weare (1986) as the basis for modeling chemical nonidealities. These references provide 

extensive detail about the version of the Pitzer activi(}' coefficient formalism used in FMT. A 

brief discussion of the Pitzer activi(}' coefficient model follows in Section 4.2. 

4.2 The Pitzer Activity Coefficient Formalism 

The Pitzer activity coefficient formalism is a set of mathematical equations for calculating 

activity coefficients for aqueous species, and is valid from dilute systems through the 

concentrated brines observed at the WIPP Site. The theoretical and historical development of 

this formalism can be traced though Pitzer (1991), and references therein. 

The implementation of the Pitzer activity coefficient formalism within FMT is based on the 

forms of the equations as presented in Harvie and Weare {1980), Harvie et al. (1984), and Felmy 

and Weare ( 1986). Because there is no difference in the mathematical formulation from these 

references and FMT, only the equations in Pelmy and Weare (1986) are presented below. The 

interested reader will find a compr~hensive presentation of these equations in the three cited 

publications. I 
I 

The activities of the species ai can be defined by the folJowing equation: 

(aaJ o - = J..l; = Jli + RT In a; , 
an; TP ' ,n 

where J.iP =the standard chemical potential for species i. Activity is defined for each solute 

species i by 

• Equation numbering scheme in Felmy and Weare (1986) is duplicated for this discussion. 
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and, for the solvent, by 

lnaH 0 = -W (~ m-)4> 
2 1000 - ~ I 

I 

where 

y i = the activity coefficient of the solute species, 

m; = the moJaJjty of the solute species, 
' 

w = the molecular weight of water, 

LITij =the sum over all solutes (cations, anions, and neutral species), and 

cp = the osmotic coefficient. 
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(A.lb) 

(A.lc) 

While the chemical potentials for pure phases (e.g., minerals) are constant at fixed 

temperature and pressure, the fugacity of gas-phase species, f; , is defined as follows: 

0 
lli = lli + ln(f.) 
RT RT I (A.ld) 

The remaining variables lacking explicit defmition are the excess functions Yi and (cp-1). 
These functjons, rewritten below, are modeled using the semiempirical equations of Pitzer (1973) 

and co-workers. (Note that, in the Pitzer equations presented below, I = ionic strength, and that 

subscripts M, X, and N refer to cations, anjons, and neutrals, respectively. The remaining terms 

are explained following the presentation of the Pitzer equations.) 
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+ L I,mnmaAna + L L I,mnmcma~nca 
n a n c o 

ln-yM =~F+ I,m.{2~a +ZCMa)+ I,mc(2cl> Mc + L ma 'VMca) 
a I c a 

+ L Lmama''Vaa'M+~(I, L mcmaCca + L mn{2A.nM)+ L Lmnma~naM 
a <a' ' c a n n a 

In')' x = z:,F + ~ m,~2Bx, + ZCx,} + ~ m.( 2<1> xa + ~ m,'ll x .. ) 

+ L L m,mc''V cc'X + lzxiL L m , m aCca + L m,(2A.nX) + L 
c < c' c a n n 

l 

ln'YN = I,mc{2A.Nc)+ I ma(2A.Na)+ L I mcmaSNca 
c a c a 

F= - A9( 1112

112 + 
2

in(l +bl112))+ I,I, m,m:aB~ 
1 + bl b c 0 

+ L < I,mcmc.<I>~,·L < I,m.m8.<1>~. 
c c· a a· 

WP0#43037 
January 9, 1997 

Pa e 19 

(A.2a) 

(A.2b) 

(A.2c) 

(A.2d) 

(A.2e) 
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(2b) 

(2c) 

A~ is one third of the Debye-HUckellimiting slope (A in the following empirical equation): 

DH A~ · Joy; = - + B; I, 
1 + Ba1Jf 

as presented on page 981 of Harvi~ and Weare [ 1980].) Here A~ equals 0.39 at 25°C. The 

second virial coefficients, B, are given the foJlowing ionic strength dependence: 

.Bt _ A(O) + A(l) e-cl'Ji + A(2) e-crfi 
MX- ~MX ~MX ~MX (3a) 

(3b) 

(3c) 

The functions g and g' are defined by 

(1- (J +x)e-.t) 
g(x) =2 2 

X 
(4a) 
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(4b) 

with x = a 1.Ji or= a 2 .Jf. . When either cation M or anion X is univalent, a 1 = 2.0 and 0.2 = 12. 

For 2- 2 pairs, a, = 1.4 and a 2 = 12. For alJ electrolyes, b = 1.2. For 2- 3 and higher pairs, a 1 

= 1.4 and a 2 = 50. The dimensioJs of O.t and a2 are kg\oSmoJe~. The virial coefficients, Cl>, 

which depend upon ionic strength, are given the following fonn: 

(Sa) 

(5b) 

(5c) 

The functions Eeif(I) and E8ij(l) are functions only of ionic strength and the electrolyte pair 

type. I 

The activity coefficient parameters, Ani and ~ruj, representing the interactions between 

neutral species ~d ions, are taken to be constant. The third virial coefficients, C~ and 'Vijk, 

are also assumed to be independent of ionic strength. 
I 

The complete set of parameters defining the model for nonideal behavior of electrolyte 

solutions are as follows: 

• ~~, ~~, ~~ , and C~ ·for each cation-anion pair 

• eij for each cation-cation and anion-anion pair 

• 'Vijk for each cation-cation-anion and anion-anion-cation triplet 
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• A.ni and ~nij for ion-neutral and ion-ion-neutral interactions. 
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Many of these parameters can be assigned a value of zero. The above parameters are 

tabulated in the CHEMDAT data base (Section 7.3.3, Appendices I and J). 

4.3 Inclusion of Pitzer Activity Coefficients 

• I 

The activity coefficients are included wjthin FMT according to the "Indirect Methods Based 

on Algorithms for Ideal Systems" documented in Section 7.3.1 of Smith and Missen (1991). A 

brief overview of the discussion provided in Section 7 .3.1 of Smjth and Missen (1991) follows. 

The following is an expression for the chemical potential: 

~;(T, P,x) = ~; (T, P) + RTlny ;(T. P,x)x; , 

and 

(Raoult convention) 

or 

Jim 'Yi =1 
X; ~O (Henry convention) 

where 

x = mole-fraction vector with entries Xj , 
I 

T = temperature, 

P =pressure, and 

J.L~ = standard chemical potential of species i. 

Equation 9 may be rewritten as ; 

(9) 

(10) 
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When the first two tenns on the right-hand side of Equation J 0 are combined, the equation 

can be fonnally rewritten as 

(11 ) 

where JJ.i is now a function of r :and P through the unknown equilibrium solution n • . 

The calculation procedure is iterative, in which the first step is to compute the equilibrium 

composition assuming ideality ('Y i = 1 ), yielding a first approximation to the system mole 

numbers n(l> . Then the activity coeffidents Y for the nonideal system are computed from a 

known chemical potential expression at the n(l) composition. In the next step, the equilibrium 

composition in the "ideal" system is computed from Equation 11 , with JJ.i replaced by 

(12) 

This process is repeated until the composition on successive iterations remains constant to 

within some specified tolerance. FMT uses this procedure in conjunction with the VCS 

algorithm described in Section 4.1. 

4.4 Charge Neutrality 

Charge neutrality is maintained within FMT in order to represent the charge neutral state of 

aqueous solutions that occurs in the laboratory and the environment. It has been shown (see for 

example Smith and Missen, 1991) that a linear combination of the element material balances 

produces the charge balance equation. Note that. because of the methods computers use to store 

numbers, it is extremely unlikely that the computed solution wiU have a charge equal to zero. 

Rather, the total charge wilJ be a small number within some tolerance from zero, i.e., within the 

range -ltoll < computed charge < +ltoll. The rootfinding tolerance generally used within FMT is 

JQ-6 (specified in the CHEMDAT file), indicating that the computed charge would be within the 

range -JQ-6 <computed charge< lQ-6. In practice, the computer charge is always much closer to 

zero; usually the absolute value of the computed charge is in the range 10·12 to 10·18
• It is 

unimportant whether the total charge is positive or negative so 1ong as it is approximately zero. 

FMT replaces one of the element balances wjth the charge balance, which both specifies the 
' 

material balance on the "replaced" element and constrains the solution to be charge neutral. The 
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element to be replaced with the charge balance, FORTRAN variable RPLWCHG, can be any 

element, but is usually set to Oxygen because it wi11 be present in alJ aqueous chemical systems. 

FMT cannot calculate a charge imbalanced solution composition. However, should one wish to 

specify a charge imbalance, fictitious aqueous species ''Poslon-f" and "Neglon-" can be used to 
. I 

do so. For example, entering a concentration of "Poslon+" at 0.1 m will cause the solution to 

have a net negative charge of 0.1 m. 

4.5 Pseudoeleme.nts 

Pseudoelement is the name given to mathematical constructs that are not actual chemical 
I 

elements but mathematically are tr~ated the same as an element. Some of the pseudoelements 

used within FMT in the past have been "Electron:EL", "Poslon:EL", "Negion:EL", "Cl04:EL", 

and "Charge:EL". PerchJorate, CJ04, is a pseudoelement because it is a combination of elements 

treated as an element. That is, the unit "C104:EL" cannot be divided into its constituent elements 

during simulations with FMT. Organic ligands are treated as pseudoelements, including 

"Oxalate:EL", "Citrate:EL", "Acetate:EL", "Lactate:EL'', and "EDTA:EL". This prevents these 

moieties from undergoing chemical reactions that alter the organic species, while allowing the 

organic ligands to complex with protons and other aqueous species. Jn contrast, although sulfur 

always occurs with 4 oxygen atoms in the data base, S04 is not treated as a pseudoelement, 

although it couJd have been. 
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FMT calculates chemical equilibrium for user-specified total element amounts for aqueous or 

aqueous + mineral geochemical systems. All chemical elements specified by the user must be 

included in the data base used by FMT in order for calculations to proceed correctly. The 

original FMT data base file used to develop this document, 

HMW _NP _AM_RTEST.CHEMDAT (described in Se·ction 7.3), is limited to the elements H, 0 , 

Na, K, Mg, Ca, Cl, S, B, C, Br, and P, and the pseudoelements "Am(lll)," ''Np(V)," "Cl0 4," 

"Poslon,, "Neglon", and "Charge." (Element names contained in quotes are not strictly chemical 

elements, but they are called pseudoelements because they are treated mathematicalJy as 

indivisible units, and thus behave numerically as though they were chemical elements.) The 

species that can be formed from these elements, aqueous and solid, are only those that are 

incJuded in the data base. The HMW _NP _AM_RTEST data base is listed in Appendix I; the 

most current data base release, HMW _Am3Pu3Th4Np5_960823, is documented in Appendix V 

and listed in Appendix W .· The user is responsible for determining whether the data base 

incJuded in FMT is appropriate for his/her chemical system. 

It is important to note that .FMT does not model gas phases explicitly. However, the effects 

of chemical equmbrium between a solution and a gas phase with constant fugacities for all 

soluble gas phase constituents can be modeled by creating hypothetical but thermodynamically 

viable solid phases in the solution. The standard chemical potentials of these fictitious solids are 

calculated from the constant gas fugacities. 

Several scenarios for WIPP disposal rooms suggest there wm be C02 gas present. It is 

therefore desirable to calculate the e~fects of C02 gas on the aqueous and solid chemistry in the 

disposal room, and in turn on dissolved actinide concentrations. While FMT cannot explicitly 

model the gas phase, it can model a system with constant C02 gas fugacity by proper declaration 

of a C02 soJid phase, as discussed below. 

Thermodynamics allows the decJaration of a hypothetical C02 "solid" phase to mimic the 

effects of constant C02 gas fugacity : 
I 

C02 (g) H C02 (" so)jd" ) (13) 

At equiJibrium, this reaction is described by the relationship 
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(14) 

where fco2 is the C02(g) fugacity, which can be thought of as an effective partial pressure 

for C02 (g). Equation 14, which makes use of the standard convention that the activity of a pure 

solid phase is u~ity, aJlows one to simulate a system with a constant C02(g) fugacity as long as 

the C02 ·•solid" phase is present. See Novak ( 1995k) for details. 

Other particular items to note are listed below: 

• Oxidation-reduction (redox) reactions are not supported in any of the data bases. 

• The "Am(III)" and "Np(V)" models in HMW _NP _AM_RTEST.CHEMDAT data base 

are preliminary and provisional , and were updated in the 

HMW _AM3Pu3Th4Np5_960823.CHEMDAT data base. Additional updated versions 

of the CHEMDAT data base for use with FMT will be issued as they are developed. 

• The radioactive elements uranium(IV), uranium(VI) and other elements may be added 

in future versions of the FMT data base. These additions wi11 be modifications to the 

data base only (CHEMDA T) and wi11 not require code changes. 
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FMT requires three input data files-INPUT, INGUESS, and CHE1YIDAT. An additional 

input file RHOMIN is required for tilration problems. ln the INPliT file the user sets the 

problem parameters and specifies the solution composition by providing the total elemem 

abundances. AJtematively, the user could specify the same solution composition by setting the 

species abundances in the INGUESS file. The CHEMDAT file is a data base that contains 

species names, characteristics, and Pitzer parameters. RHOM.IN, another data base file. contains 

mineral densities. FMT in pot files are discussed in detail in Section 7 .0. 

Note that "abundance'' means the total amount, an extrinsic quantity, e.g., 3 moles of Na, 2 

moles of Cl, 1 mole of Br. The intrinsic quantity, commonly moles per kg H20 within FMT, is 

calculated based on the extrinsic amount of water that can be formed from the specified element 

abundances. This is the technical definition for the abundance entries. In practice, it is 

convenjent to specify about 1 kg of water (about 55.5 moles of 0 and J 11 .0 moles of H) to allow 

the abundances in the INPUT and IN GUESS files to be looked at on a molal (or approximately, 

molar) basis. (A convenient way to put all species concentrations in the INGUESS file on a 

nearly exact molal basis is through use of the FOR088 output file, which contains a column of 

species concentrations that have been normalized to a 1 kg H20 basis. These concentrations can 

be copied to an INGUESS file to put alJ species in the INGUESS file on a molal basis, although 

technically it is sti11 the extrinsic species abundances that are given. This merely "normalizes" all 

extrinsic abundances to a "per kg H20" basis.) 

FMT generates a primary file OUTPUT and a secondary file, depending on the problem. 

FOR088 is the secondary file for batch problems, while TITRATE is the secondary file for titrate 

problems. Both the FOR088 and TITRATE files are subsets of their respective OUTPUT files, 

reordered by chemical species for user convenience. Because the format of FOR088 is the same 

as that of IN GUESS, FOR088 output can be modified and renamed as the IN GUESS file to build 

increasingly complex chemical systems. Output files are discussed in detail jn Section 9.0. 
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Figures 1 and 2 illustrate the input and output files for batch and titrate problems, 

respectively. The input files labeled as static are the data base files. 

0 tional Data Path• 

~IN_P~UT--~~~--~ OUTPUT 

FMT L-1-NG_u_e_ss _ _.f • 
'------'~..---. 

FOR088 1--.--J CHEMDATstatic) 

•FOR088 output may be used as input 
for INGUESS file. 

Figure I. Input and Output Files for BATCH 

INPUT 
OUTPUT 

INGUESS 

CHEMDAT 
(static) TITRATE 

RHOMIN 
(static) 

Figure 2. Input and Output Files for TITRATE 

6.2 User-Supplied Input Files 

The user creates and modifies parameters in the INPUT and INGUESS files using a 

convenjent editor. After specifying a title for identifying the problem (usually naming the 

solution composition) and setting character flags in the INPUT file, the user enters the elemental 
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amounts required for a specific solution. The user must specify the amounts of all elements in 

the same order as the elements are listed in the CHEMDAT file. 

The JNGUESS file, if FMT is instructed to read it, provides total abundances of each element 

through the assignment of the total amount for each species in the CHEMDAT file. AJI amounts 

must be specified as total abundances, i.e., number of moles in the (unspecified) control volume. 

The user must state the moles for each species in the same order as the species are listed in the 

CHEMDAT file, starting with H20 . FMT adds the species amounts with the appropriate 

stoichiometric coefficients to get to the total eJement abundances, and converts these extrinsic 

quantities to molality using the mass of water that can be formed from the given solution 

composition. 

FMT reads the entire INPUT file. If the character strings •MOLES' and 'EXACT' are set in 

the INPUT flle, then FMT reads the moles for each species from the INGUESS file and 

calculates the molal amounts of all the elements. If ' nMOLES' and 'nEXACT' strings are set, 

then FMT uses the elemental mole amounts as stated in the INPUT file. ln this case. the 

IN GUESS file must exist although it may be an empty file, i.e., a file containing no data. 

6.3 Executing FMT 

6.3.1 Organization of Files 

A suggested method for organizing folders or djrectories while running FMT on the DEC 

Alpha, Macintosh, or PC platforms is shown in Figures 3 and 4. Using this approach, the user 

groups 

• ali data base files (CHEMDA T and RHO MIN) in one folder. Beneath a major folder 

labeJed '"HMW _DB," Figure 3 shows two subfoJders, labeled "HMW _NP _AM'' and 

''HMW _35," which each contain unique CHEMDAT and RHO MIN data base files. 

• the IN and INGUESS fi1es in another folder. Beneath a major folder labeled "Test 

Cases," Figure 4 shows two problem-labeled folders, .. BA TCH_DOC" and 

.. NP _NACL_BM," which each contain separate sets of input files. The 

"BA TCH_DOC" input files are located under each version number folder. 
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HMW_NP_AM 

HMW_NP _AM_RTEST.CHEMDAT 
HMW_NP _AM_F60.CHEMDAT' 
HMW_NP _AM_RTEST.RHOMIN 

Notes 

HMW_DB 

HMW_352 

HMW_35.CHEMDAT 
HMW_35_F60.CHEMDAT 
HMW_35_F1 .CHEMDAT 
HMW _35.RHOMIN 

HMW_3453 

1. Same as HMW_NP _AM..RTEST.CHEMDAT, exoapt a decla.retlon of C02 'solid' fugacity = 6o.o aun was added. 
2. Contains updates on thermodynamic parameter values and complexallon data lor Np(V) end Np(V); 

F1 and F60 designate modlflcatlons to CHEMDAT file to reflect C02 •solid' fugacity et1 and 60 elm. 
3. Folder lor future CHEMDAT data bases lor Actinides in Ill, IV, V oxidation states. 

l 

Figure 3. Suggested data base organizatjon. 

Test Cases 

BATCtL_DOC ~:=J 
I 
\It I 

8ATCH,OOC.JN 
8ATCH.,OOC.INGUESS 
8ATCH.,OOC.OVT. Vt 
8ATCH.,OOC.FOA08II.V1 

l • • 
r V2 l 
8ATCIU)OCJN 
8ATCH.,.OOC.INGU£SS 
IIATCH..OOC.OVT . 112 
8ATCH..OOC.F~088.112 

• 

. 

. 

I NP_NACL...BM 

NP _.NACLBMJ,OG) N 
NP _.NACL._BM.tNGUESS 
NP. NACI....BM....LOG.OVT.V t 
Nl" _NAC1....8M. LOG.n TAATE. VI 

Figure 4. Suggested input/output file organization. 

• 

• 

• 
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• the ouput files in either the same problem-labeled folder or another folder (beneath the 

problem-labeled folder) labeled with version numbers "V 1 ," .. V2," and so on. Both 

options are shown in Figure 4. 

6.3.2 DEC Environment with WIPP Computers 

The user can use the command file FMT_CUR.COM to run FMT on the Sandia NWER 

network with Digital's Alpha machine BEATLE. This file is located in the FMT library. All 

files in the library are under control of Digital's Configuration Management System (CMS). This 

Jibrary contains FMT data base fiJes, source code and command files. The user can retrieve the 

command file FMT_CUR.COM ftom the FMT library using the CMS "fetch" command. For 

ease in executing FMT, the command file shouJd be in the same directory where the input files 

reside. 

6.3.2.1 Fetching the Command File FMT_CUR.COM from CMS 

To retrieve the command file FMT_CUR.COM, the user Jogs into BEATLE and types in the 

symbol "nonpa_cms_syms" to define other CMS symbols, and the command "Iibfmt" to specify 

the FMT library. Then the user locates the directory/subdirectory where his/her input files reside 

by typing in a "set default (sd)" command. The command "cfe fmt_CUR.com" copies the 

command file into the user' s current directory. The lines are: 

$nonpa_cms_ syms 
$libfmt 
$sd (username . user_inputfile_directory] 
Scfe fmt_960823.com 

The command file can be copied from directory to directory. The user does not need to fetch 

the file each time. FMT _CUR. COM also issues the lines "nonpa_cms_syms" and "libfmt" so the 

user does not need to type those two Hnes for each login. 

6.3.2.2 Running FMT_CUR.COM 

To execute ·•®FMT _CUR" the user must always be Jogged into BEA TLE. The user should 

be in the directory that contains the .1N and .INGUESS files before starting FMT_CUR. To 

execute the command the user types in~ 

$@FMT_CUR 
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The user will be prompted to supply a substring for the CHEMDAT and RHO MIN files, the 

input file's name, and whether the Pitzer parameters should be echoed in the file. To retrieve a 

list of all CHEMDAT and RHOMIN files, the user can simply type in "FMT'' since all data base 

files are prefixed with the "FMT_HMW _" string. Any substring of the data base file name can 

be typed in if the user knows the partial name or the date, such as 960823. The input file name 

must not contain the extensions (".1N' or ".INGUESS") and it must be the same for both the IN 

and IN GUESS files. 

Mter listing the CHEMDAT files that match the substring specifie.d, the user is prompted to 

select a CHEMDAT file. The user can select a file by either double clicking on the file name, 

copying the file name and pasting it to the waiting request, or typing the entire name. Then a 
' listing of all RHOMIN files matching the substring is displayed and the user is prompted to 

select a RHOMIN file. 

Finally, the user is asked if FMT should echo the data base in the OUTPUT file. The 

CHEMDAT data bases can contain an enormous amount of data, which the user may not want to 

include the OUTPUT file. 

6.3.2.3 Examples 

The following examples show what (in boldface) a user types in response to a 11$" prompt 

line or FMT's request All other lines are BEATLE's operating system response, CMS's 

response, or FMT's response. FMT_CUR.COM generates the log file with the time and date 

stamp in the file's name. The log file records the explicit information on the build of the most 

current executable .. FMT_PA97" and the complete input and output file names used in the runs. 

Example # 1 - Running the batch problem BATCH_DOC 

The input file names and extensions for the BATCH_DOC problem are BATCH_DOC.IN 

and BATCH_DOC.INGUESS. Referring to the directory listing (dir) before and after the run, 

the program FMT generated ~e fi les BATCH_DOC.OUT and BATCH_DOC.FOR088. CMS 

fetched the fiJes FMT _HMW _NP _AM_RTEST.CHEMDAT and 

FMT_HMW ....NP _AM_RTEST.RHOMIN. A listing of the terminal session follows: 
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Enter rhomin file name to search on: np_am 
Enter input file name (without .ext ension): batch_doc 
\CMS- I-LIBIS, library is WP$NONPA_CMSROOT: [FMT] 
%CMS-S-LIBSET, library set 
- CMS-1-SUPERSEDE, library l ist superseded 

Elements in CMS Library WP$NONPA_CMSROOT :{FMTJ 
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FMT_HMW_NP_AM.CHEMDAT "Initial load ~ 
FMT_HMW_NP_AM_.960823.CHEMDAT "CHEMDAT DATA BASE FILE FOR FMT 2 . 2 REGRESSION 
TESTING" 
FMT_HMW_NP_AM_Y60 . CHEMDAT " In i tial load" 
FMT_HMW_NP_AM_RTEST . CHEMDAT "CHEMDAT DATA BASE FILE FOR Fl.fl' 2 . 3 REGRESSION 
TESTING" 
Select CHEMDAT name from l ist above : FMT_HMW_NP_AM~TEST.CHEMDAT 
Your CMS library list consists of : 

WP$NONPA~CMSROOT : [PMT) 

\CMS-S-FETCHED, generation 1 of elemen t 
WP$NONPA_CMSROOT : [FMT] FMT_HMW_NP_AM_RTEST .CHEMDAT fetched 

Elements in CMS Li brary WP$NONPA_CMSROOT:(FMT] 

FMT_HMW_NP_AM . RHOMIN "Initial load" 
FMT_HMW_NP_~960823.RHOMIN "RHOMIN DATA BASE FILE FOR FMT 2 .2 REGRESSION 
TESTING" 
FMT_HMW_NP -~RTEST. RHOMIN "RHOMIN DATA BASE FILE FOR FMT 2 . 3 REGRESSION 
TESTING" 
Select RHOMIN name from l i st above : FMT_HMW_NP_AM_RTEST . RHOMIN 
Your CMS library list consists of : 

WP$NONPA_C~SROOT: (FMTj 

%CMS-S- FETCHED, generation' l of element 
WP$NONPA_CMSROOT: [FMT]F~T_HMW_NP_AM_RTEST . RHOMIN fetched 
Enter •y• or •ya to echo data base in OUT file : y 

image name : "FMT_PA97" 
image file ident i fication: • p PA97 2.3 " 
image file build identification : "" 
link date/ time: 1-APR- 1997 09 : 55:34.40 
linker identification: "All-14 " 

DG_ BYPASS flag set to nDG_BYPASS 
( . FD.TITRATE]BATCH_DOC . in; to i llustrate/ document "BATCH" runs 
FMT V2 . 3 
DATA BASE : 
95.01.31 

HMW84 / FW86; Np(V)-Na-C03 -0~-Cl-Cl04 (NR94) ; 
Am(III )-Na-Cl-C03 - S04-P04 (FRSR89 , FRF90 , P9 l ,RFFR9 2 ,RFF94 , RRFF94 ) 

Accuracy o f reactions is 
Minimum elemental abundance i s 
Number of Aqueous Species is 

l.OOOOE-06 
l . OOO OE-18 

50 

ACTIVITY COEF. FLAG PITZACT 
Finished do 10: read b(O) b(l) b(2 ) cphi 
Finished do 20 : read theta(c , c ) 
Finished do 30: read theta(a , a ) 
Finished do 40 : read ps i (c , c , a) 
Fi nished do 50 : read psi(a, a,c) 
Finished do 55 : read neucat(n,c) 
Finished do 65 : read neuani(n, a ) 
Finished do 66 : read ptzts i(n, c,a) 
using PITZER ACTIVITY COEFFICIENT model 
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Charge Balance replaces element Oxygen 

Char Flags : FLOW/BATCH/TITRATE : BATCH 
this is a BATCH problem 

UNUSED 

Echo of Mole Specifications: nMOLES nEXACT 
ECHO PRINT OF ELEMENT ABUNDANCES IN ONEFLSH 

110 . 222364000000 Hydrogen 
55.1654821000000 Oxygen 

0 . 200000000000000 Sodium 
l . OOOOOOOOOOOOOOOE- 002 Potassium 
l.OOOOOOOOOOOOOOOE- 003 Magnesium 
l.OOOOOOOOOOOOOOOE-004 Calcium 
0 . 110000000000000 Chlorine 
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l . OOOOOOOOOOOOOOOE-003 Sulfur 
l . OOOOOOOOOOOOOOOE- 004 Carbon 
O.OOOOOOOOOOOOOOOE+OOO Posion 
O. OOOOOOOOOOOOOOOE+OOO Negion 
O. OOOOOOOOOOOOOOOE+OOO Air 
l . OOOOOOOOOOOOOOOE-007 Boron 
O.OOOOOOOOOOOOOOOE+OOO Bromine 
0 . 000000000000000E+000 Tracer El 
O. OOOOOOOOOOOOOOOE+OOO Th(IV) 
O. OOOOOOOOOOOOOOOE+OO O Am(IIl) 
O. OOOOOOOOOOOOOOOE+OOO U(VI) 
O.OOOOOOOOOOOOOOOE+OOO Np(V) 
O.OOOOOOOOOOOOOOOE+OOO Cl 04-(EL) 
O. OOOOOOOOOOOOOOOE+OOO Phosphorus 
O.OOOOOOOOOOOOOOOE+OOO Electron 
4.906053920000000E- 017 Charge 

.LT . (MINABU"1.d-6) moles NaB02'. NaC1.2H20 __ Teepleite_(2 0_C); del&switch 

. LT. (MINABU*l. d-6) moles NaB508. 5H20 __ Sodium_Pentaborate; del&switch 

.LT. (MlNABU*l . d - 6) moles NaOH(aq) . .. : . . to . titrate . base . only; del&switch 

. LT. (MINABU,..l.d- 6) moles HCl(aq) ... . ... to . titrate .acid.only; del&switch 

.LT. (MINABU*l.d-6) moles K2B407.4H20_K-Tetraborate_( 30_C): del·&reopt 

.LT . (MINABU*1 . d-6) moles B405(0H) 4= B405( 0H) 4; ; de1 &reopt 

. LT . (MINABU•l.d- 6) moles KBH6(S04)7 i seni t e ; del&reopt 

. LT . (MINABU*l.d- 6) moles KBH4(C03)6.3H20 ___ K-Sequi carbonate; del&switch 

.LT. (MINABU*l.d-6) moles B303(0H)4- B303 (0H)4-; del&switch 

. LT . (MINABU*l.d-6) moles Ca4Cl2(0H)6.13H20 __ Ca0xychloride A; del&switch 

****"***"**"SOLUBILITY PRODUCT VIOLATION***"********" 
*" Mg(OH)2 Brucite "* l.OOE+Ol "" 

****""***•**SOLUBILITY PRODUCT VIOLATION*******" " "*"" 
•• Mg2Cl(OH)3 . 4H20 MgOxych~oride •• 6 . 69£+00 ** 

2 Solubility Product Vi olations 
Adding solid Mg(OR) 2 Brucite 
. LT . (MINABU*l.d-6} moles NaOH(aq) . . . .. . to . titrate . base. only; del&switch 
.LT . (MINABU*1.d-6) moles HCl(aq) . ... .. . to.t i trate . acid . only; del&switch 
.LT. (MTNABU*l . d-6) moles B405(0H)4= B405(0H)4=; del&switch 
.LT. (MINABU*l.d-6) moles B303(0H)4- B303 (0H)4-; del&switch 
pH (-log[aH+)) ; pmH(-log(rnH+)) 12 . 8532 12.7140 
fC02(g); loglfC02(g))= 6 . 983E-13 -12.2 
Total Diagonal Inversions 84 
Total Stoichiometric Reoptimizations 9 
SINGLE BATCH EQUILIBRATION COMPLETED 
$ dir 

Directory Ul : [ SCBABB. FM'1'. UM) 

BATCH_DOC . POR088; 1 BATCH_DOC.IN; l BATCH_DOC. INGUESS ; 1 BATCH_DOC. OUT; 1 
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BATCH_pQC_APR29_094l.LOG;l 
FMT_HMW_NP_AM_RTEST.CHEMDAT;l 
FMT_HMW_NP~TEST.RHOMIN;l 

Total of 8 files. 

FMT_CUR.COM;l 
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FMT_CUR.COM recorded the screen output in the file BATCH_DOC_APR29_094l.LOG. 

A listing of the log file foflows: 

$ type batch_doc_apr29_094l.log 

$ 

"INPUT" = "BATCH ... OOC.IN" (LNM$PROCESS_TABLE) 
"INGUESS" = "BATCH_DOC.INGUESS" (LNM$PROCESS_TABLE) 
"CHEMOAT" = "FMT_HMW_NP_AM_RTEST.CHEMOAT" (LNM$PROCESS_TABLE) 
"RHOMIN" = "FMT_HMW_NP_AM_RTEST.RHOMIN" (LNM$PROCESS_TABLE) 
"OUTPUT" = "BATCH_OOC.OUT" (LNM$PROCESS_TABLE) 
"FOR088" = "BATCH_OOC.FOR088" (LNM$PROCESS_TABLE) 
"TITRATE" = "BATCH_OOC.TITRATE" (LNM$PROCESS_TABLE) 

image name~ "FMT_PA97" 
image file identification: •p PA97 2.3" 
image file build idenficiation: • • 
link date/time: 1-APR-1997 09:55:34.40 
linker identification : "All-14 " 

Example #2 - Running the ritrate problem NP _NACL_BM 

For a titrate problem such as NP _NACL_BM, the input files are NP _NACL_BM.IN and 

NP _NACL_BM.INGUESS. FMT generates NP _NACL_BM.OUT, and 

NP _NACL_BM.TITRA TE. 

$ dir 

Directory Ul: [SCBABB.FMT . UM) 

FMT_CUR.COM; l 

Total of 3 files. 
$ @fmt_cur 

NP_NACL_BM.IN : l NP_NACL_ BM .INGUESS;l 

Enter chemdat file name to search on: np_am 
Enter rhomin file name to search on: np_am 
Enter input file name (without .extension): np_nacl_bm 
%CMS-I-LIBIS, library is WP$NONPA_CMSROOT:(FMT] 
%CMS-S-LIBSET , library set 
-CMS- I-SUPERSEDE, library list superseded 

Elements in CMS Library WP$NONPA_CMSROOT: [FMT) 

FMT_HMW_NP_AM . CHEMDAT "Initial load" 
FMT_HMW ... NP_.AM_960823.CHEMOAT "CHEMOAT DATA BASE FILE FOR FMT 2.2 REGRESSION 
TESTING" 
FMT_HMW_NP_AM_F60 . CHEMOAT "Initial load" 
FMT_HMW_NP_.AM_RTEST.CHEMOAT "CHEMOAT DATA BASE FILE FOR FMT 2.3 REGRESSION 
TESTING" 
Select CHEMOAT name from list above : FMT_ HMW_NP_AM_RTEST.CHEMOAT 
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WP$NONPA_CMSROOT: [FMT) 

%CMS-S-FETCHED, generation 1 of element 
WP$NONPA_CMSROOT: [FMT) PMT_HMW_NP _AM_RTEST . CHEMDAT fetched 
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Elements in CMS Library WP$NONPA_CMSROOT:[FMT) 

FMT_HMW_NP_AM.RHOMIN "Initial load" 
FMT_HMW_NP_AM_960823 . RHOMIN "RHOMIN DATA BASE FILE FOR FMT 2.2 REGRESSION 
TESTING" 
FMT_HMW_NP _.AM_RTEST. RHOMIN "RHOMIN DATA B.ASE FILE FOR FMT 2. 3 REGRESSION 
TESTING" 
Select RHOIDN name from list above: FMT_HMW_NP_AM_RTEST.RHOMIN 
Your CMS library list consists of: 

WP$NONPA_CMSROOT:(FMT) 

%CMS-S-FETCHED, generation 1 of element 
WP$NONPA_CMSROOT : (FMT]FMT_HMW_NP_AM_RTEST.RHOMIN fetched 
Enter "Y" or •y • to echo data base in OUT file: n 

image name: "FMT_PA97" 
image file identification: "P PA97 2.3" 
image file build identification: "" 
link date/time: 1-APR-1997 09:55:34 . 40 
linker identification: "A11-14 " 

DG_BYPASS flag set to nDG_BYPASS 
Benchmark TITRATE Problem; Np(V)02 with C03 in 5.6lmolal NaCl 
FMT V2.3 
DATA BASE: 
95 . 01.-31 

BMW84/FW86; Np(V)-Na-C03-0H- Cl-Cl04 (NR94); 
Am(III)-Na-Cl-C03-S04-P04 (FRSR89,FRF90,P91,RFFR92,RFF94,RRFF94) 

Accuracy of reactions is 
Minimum elemental abundance is 
Number of Aqueous Species is 

ACTIVITY COEF. FLAG PITZACT 

l.OOOOE-06 
l:OOOOE-18 

50 

PITZER Data Base NOT Echoed in this Run 
Finished do 10: read b(O) b(1) b(2) cphi 
Finished do 20: read theta (c,c) 
Finished do 30: read theta(a,a) 
Finished do 40: read psi(c,c,a) 
Finished do 50: read psi(a,a , c) 
Finished do 55: read neucat(n,c) 
Finished do 65: read neuani(n,a) 
Finished do 66: read ptztsi(n,c,a) 
using PITZER ACTIVITY COEFFICIENT model 
Charge Balance replaces element Oxygen 

Char Flags: FLOW/BATCH/TITRATE : TITRATE 
this is a TITRATION problem 

EXPLICIT 

Character Flags: J.C. nMOLES 
Character Flags: I.e. nMOLES 
pH (- log[aH+ ]): pmH(-log[mH+)) 
fC02(g); log[fC02(g)J= 
pH (-log{aH+J); pmH(-log(mH+]) 
fC02(g); log(fC02(g))= 
TITRATION Character Flags 

nEXACT 
nEXACT 
ll. 7497 

5. 3205 

cduml= TITRATE cdum2= ASREAD 
reading titrant volumes from input file 

First Volume Added= 0.10 mL 
Final Volume Added = 10.00 mL 

11.6199 

5.9141 
2 .171E-07 

3.400E-02 

-6.66 

-1. 4'7 
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pH (-log[aH+]); pmH(-log[mH+]l 5.3205 5.9141 
fC02 (g); log[fC02(g)J= 3 . 400E-02 -1.47 
pH (-log(aH+J); pmH(-log(mH+]) 5 . 6451 6.2386 
fC02(g); log(fC02(g)J= 2 . 716E- 02 -1.57 
pH (-log[aH+]) ; pmH(-log(mH+]l 5.9936 6.5870 
fC02 (g); log(fC02(g)]= 1 . 847E- 02 -1.73 
pH (-log[aH+)); pmH(-log[mH+]) 6 . 2353 6 . 8286 
fC02 (g); log [ fC02,(g)) = 1. 290E-02 -1.89 
pH (-log(aH+]): pmH (- log (mH+]) 6.6996 7 . 2930 
fC02 (g); log(fC02(g))= 5 . 484E-03 -2.26 
pH (-log(aH+)); pmH (-log (mH+]) 7 . 9427 8.5359 
fC02(g); log(fC02(g))= 3 . 555E-04 -3 . 45 
pH ( - log(aH+}); pmH(-log(mH+Jl 8-33.17 8.9250 
fC02 (g) ; log(fC02(g)}= 1.461E-04. -3.84 
pH (-log (aH+)); pmH(-log[mH+)l 8.5655 9.1587 
fC02(g); log[fC02(g)]= 8.559E-05 -4 . 07 
pH (-log[aH+l); pmH (-log [mH+)) 8. 7166 9 . 3098 
fC02 (g); log[fC02(g))= 6.060E- 05 -4 . 22 
pH (-log[aH+]) i pmH (-log (mH+]) 8. 8722 9.4653 
fC02 (g); log [ fC02 (g))= 4.250E- 05 -4.37 
pH (-log[aH+)); prnH(-log[mH+]) 9 . 2225 9.8154 
fC02(g); log [ fC02 (g))= 1.922E-05 -4-72 
pH (- log[aH+]); pmH(-log[mH+)) 9 . 4695 10 . 0620 
£C02 (g); log[fC02(g))= 1.108E-05 -4 . 96 
pH (-log(aH+)); pmH(-log(mH+)) 9 . 8493 10. 4406 
fC02(g); log[fC02(g)]= 4 . 873E-06 -5.31 
pH (-log (aH+ J) ; prnH (-log [mH+)) 10 . 2955 10 . 8825 
fC02(g); log(fC02(g))= '2 .019E-06 - 5.69 
pH (- log[aH+)); pmH (-log [mH+ J ) 10 . 6594 11 . 2341 
£C02 (g); log[fC02(g)J= l.l06E-06 -5.96 
End of AutoTitration Problem 
$ dir 

Directory U1 : [SCBABB . FMT.UM] 

FMT_CUR . COM;1 FMT_HMW_NP_AM_RTEST . CHEMDAT;l 
FMT_HMW_NP_AM_RTEST.RHOMIN; 1 
NP_NACL_BM.IN;l NP_NACL_BM.INGUESS;1 NP_NACL_BM.OUT;l 
NP_NACL_BM.TITRATE;l NP_NACL_BM_APR29_1122.LOG;1 

Total of 8 files. 
$ type np_nacl_bm_apr29_1122.log 

"INPUT" ::::: "NP_NACL_aM . IN" (LNM$PROCESS_TABLE) 
"INGUESS" = "NP_NACL_BM.INGUESS" (LNM$PROCESS_TABLE) 
"CHEMDAT" = "FMT_HMW_NP_AM_RTEST . CHEMDAT '' (LNM$PROCESS_TABLE) 
"RHOMIN" = "FMT_HMW_NP_AM_RTEST.RHOMIN" (LNM$PROCESS_TABLE) 
"OUTPUT" = "NP.JlACL_BM.OUT" (LNM$PROCESS_TABLE) 
"FOR088" = "NP_NACL_BM.FOR088" (LNM$PROCESS_TABLE) 
"TITRATE" = "NP_NACL_BM.TITRATE" (LNMSPROCESS_TABLE) 

image name: "FMT_PA97 " 
image file identification : •p PA97 2.3 " 
image file build identificat ion: •• 
link date / time: 1-APR- 1997 09 : 55 : 34 . 40 
linker identification: "A11-14 " 

Pitzer Data Base NOT echoed in this Run 
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A suggested method for running FMT under a general DEC environment is given in Table I 

using the file strUcture of Figures 3 and 4. The command file is written assuming the executable, 

(here called FMT2P3.EXE to reflect that it is version 2.3) is in FMT.DIR, the parent directory to 

NP _NACL_BM.DIR. 

Table 1. Example Np_CaCl_Bm_LOG.COM File for Running FMT in the DEC Environment 

$ Set default [<root>. TEST_CASES .Np_NaCl_BM] 
$ define INPUT Np_NaCl_BM_LOG.IN 
$ define INGUESS Np_NaCl_BM_LOG.lNGUESS 
$define CHEMDAT [<root> . HMW_DB)HMW_NP_AM_RTEST . CHEMDAT 
$ define RHOMIN [<root>. HMW_DB) HMW_NP_AM_RTEST . RHOMIN 
$ define OUTPUT Np_NaCl_B~LOG . OUT 

$ define FOR088 Np_NaCl_BM_LOG . FOR088 
$ define TITRATE Np_NaCl_BM_LOG.TITRATE 
$ run {<root>.FMT]FMT2P3.EXE 
$ deassign INPUT 
$ deassign OUTPUT 
$ deassign CHEMDAT 
$ deassign RHOMIN 
$ deassign OUTPUT 
$ deassign FOR088 
$ deassign TITRATE 

6.3.4 Macintosh Environment 

The user double clicks with a mouse or track ball on the Macintosh executable icon for FMT, 

named PMacFmt. A screen titled "Output from PMacFmt" displays the file prompts -~nd writes 

each file name on the screen after the user se.lects or names a file. The user makes a selection 

through a window display by navigating the folders or directory tree, double .clicking on an input 

file name,. and typing in the output fUe name or using the default file name. 

The user can set a folder or directory before selecting or naming ~y file. The order of 

prompts directs the user to: 

1. Select CHEMDAT File 

2. Select RHOMIN File' 

3. Select INPUT Fi.le 

4. Select IN GUESS File 

' Although the RHOMIN file is not used for batch calculations, the user must still provide a file name for it when 

operating in a Macintosh environment. 
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5. Enter OUTPliT File Name 

For a batch problem, 

6. Enter FOR088 File Name 

or 

for a tritrate problem. 

Enter TITRATE File Name, 

7. Enter "Y" or 'Y' to echo data base in our file 

6.4 Setting up and Running a Batch (Flash) Problem 
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The input fi)es for batch problems are INPUT, INGUESS, and CHEMDAT. The user 

supplies the INPUT and INdUESS files. CHEMDAT is provided as a standard data base file. 

In batch problems, FMT generates two output fi1es: OUTPUT and FOR088. 

6.4.1 Screen Display Descriptions 

The line's displayed on the screen during the execution of batch problems are frequently 

repeated in the OUTPUT ftle, including the CHEMDAT portion of that file. Any error messages 

will be displayed on the screen and printed in the OUTPUT file. The user can refer to Section 

8.0 for explanations of errors and other messages; the OUTPUT file is documented in Section 

9.1. 

Table 2 explains the lines displayed to the user's screen during FMT execution. The .. Line" 

column refers to the line numbers listed in a display of the screen during execution of a sample 

problem calJed "BATCH_DOC." If applicable, the "Variable Name" column shows FMT 

program variables. 

6.4.2 Using FOR088 File as INGUESS File 

The secondary output file FOR088 is produced from batch runs. Using the FOR088 as an 

IN GUESS file provides an easy way to adjust the solution composition. 
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Table 2. Barch Problem Screen Display Description (See Appendix A for sample listing.) 

Line Variable Name Description 

1 CHEMDAT~NAME partial string of a CHEMDA T file name to search on 

2 RHOMIN_NAME partial string of a RHO MIN file name to search on . 

3 FILE_NAME full file name without the ".xxx" extension 

4-6 notation; setting pointers to FMT CMS library 

8-13 list of CHEMDAT files with their comments in FMT CMS library that 
correspond to search string in line J 

J4 CHEMDAT_NAME user double clicks, cuts and pastes with a mouse, or types in appropriate 
CHEMDAT file name 

15~1 8 notation indicating that the CHEMDAT file name in line 14 has been copied 
to the user 's cUrrent directory . 

20-24 Jist of RHOMIN files with their comments in FMT CMS library tbat 
correspond to search string in line 2 

2S RHOMIN_NAME user double clicks, cuts and pastes with a mouse, or types in appropriate 
RHOMIN file name . 

26-29 notation indicatjng that the RHOMIN fiJe name in l ine 25 has been copied to 
the user's current directory 

30 DUMMY user' s response to echoing CHEMDA T parameters in the OUT file 

32-36 tinker and identity on building the FMT executable in CMS library 

38 DUMMY2 FMTread 'nDG_BYPASS' fromCHEMDAT file 
(HMW _NP _AM.CHEMDAT, Appendix I) 

39 notation; repeat of line 1 of INPUT file (BATCH_DOC.IN. Appendix E) with 
'FMT' and version number 

40-45 DBASE!. DBASE2, repeat of lines 4-9 OUTPUT file for CHEMDAT (Appendix J) 
ACCURACY, 
MINABU,NAQ 

47 DUMMY2 FMT read 'PITZACT' from CHEMDAT file (Appendix I) 
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48-56 

57 ELNAMES 
(RPLWCHG) 

59 CDUM l,CDUM2 

60 

62 DUMMY. 
DUMMY! 

63-86 

ABUND(i), 
ELNAMES(i) 

87-96, NAMES(i) 
106-109 

98-105 

110 

111 

112.113 

l 14 
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notation indicating Pitzer parameters being read from CHEMDAT file 

repeat of line 1286 from OUTPUT file for CHEMDAT (Appendix J) 

character strings read from line 4 of INPUT file (Appendix E) to set batch 
mode 

notation that FM~.has·a BATCH problem 

character strings read from line 6 of INPUT file (Appendix E) to nol read 
species amounts from IN GUESS 

notation; listing of elemental abundances 

i"' mole amount starting at line 7 of INPUT file (Appendix E) and i"' element 

name starting at line 8 of CHEMDAT file (Appendix I) 

species deleted from equilibrium algorithm because their total number of 

moles NMOLES(i) became negligible (<.MINABUxlxJ0-6) 

repeat of lines 20-27, in OUTPUT file for Batch (BATCH..:..DOC.OUT, 
Appendix L) 

repeat ofline 166 in OUTPUT file for Batch (Appendix L) 

repeat of line 171 in OtJTPtiT fiJe for Batch (Appendix L) 

repeat of lines 183, 184 in OUTPUT file for Batch (Appendix L) 

notation; normal exit from batch mode 

Each batch run generates the output files OUTPUT and FOR088. The FOR088 file contains 

the number of moles of each species calculated from the equj}jbrium run, nonnalized to a J kg 

H20 basis. The user could rename the FOR088 file to .INGUESS, change the flags to 'MOLES' 

'EXACT' in INPUT, and recalculate the equilibrium solution using the species concentrations 

(total mole amounts) read from the renamed INGUESS file. In this scenario, the calculated 

results would be the same. 

If a user wanted to use the calculated concentrations from BA TCH_DOC as a starting point 

but, for example, wanted the solution to be less basic, one could take the new INGUESS file, and 
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increase the moles of one or several acids (or whatever else one desired to change) and run the 

problem again. Because the total mole amounts would be calculated from the INGUESS file, 

this would change the equilibrium concentrations. AU changes to amounts in the INGUESS file 

must maintain charge-neutrality. 

The process of running FMT, renaming the FOR088 file as the INGUESS file, modifying the 

INGUESS f"Jle, and rerunning FMT. can be used to fine tune the composition to whatever the 

user desires. 

6.5 Setting up and Running a Titrate Problem 

In addition to running in batch mode, FMT can calculate equilibrium concentrations resulting 

from titrating one solution with another solution or a solution containing minerals ("a slurry"). 

For titrate problems, the user defines two solution compositions, the solution to titrate with, 

called the titrant or the "buret" solution, and the solution to be titrated, or the "Erlenmeyer" 

solution. The user must also specify the volumes of buret solution to add to the Erlenmeyer 

solution, and the number of additions. 

Titration can be conceptualized as a series of Ns beakers each containing 1 liter of the 

Erlenmeyer solution. A volume of titrant solution in milliliters 6 Vi. i= 1, .. .• Ns. is ~dded to each 

beaker. The first volume addition is always zero, that is, 6 V ,=0. At each titration step the 

specified volume is added to each of the Ns beakers containing 1 liter of Erlenmeyer solution, 

and each beaker is reequiJibrated. 

6.5.1 Using Volume Options (LOGlO, LINEAR, and ASREAD) 

FMT provides the user three different methods for specifying the titrant volume. Table 3 

shows each option, ~ description of each option, and the mathematical method used to calculate 

the volumes to be titrated with each of the Ns Erlenmeyer solutions. 
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LINEAR add lhe same constant titrant 6V;=DV(2)X (i-1}, i=2, ... ,N5, where DV{2) is read from lhe 

volume for each increment INPUT file 

LOGIO add tiuant volumes that increase V DV ) !i-l!R • N . 6 ;= (2 X e , a=2, ... , 5, wath R= 

exponentially from the user ln(DV{N5 )) - ln(DV(2)) 
, where DV(2) and DV(N

5
) are 

specified minimum to maximum N5 -2 

volumes, i.e. , event changes In read from the INPUT file 
log space 

AS READ add user specified titrant volumes 6 Vi=DV{i), i=2, ... ,N5, where DV{i) values are read from 

the INPUT file 

A problem called "Np_NaCl_BM" is used to illustrate the input and output files as an 

example problem. All three methods are demonstrated below using the same buret and 

Erlenmeyer solution compositions and same number of beakers, Ns =15. For the example 

Np_NaCl_BM problem the initial volumes are 

DV ( 1 ) = 0 . 0 mL for all three options 

DV ( 2 ) = 0 . 1 mL for all three options. 

The incremental volume is 

AV
1 

= 0 .1x (i- 1) mL for 'LINEAR' 

AV
1 

= 0.1 xexp[(i-2)R]withR=(1n(10.0)-ln(0.1))/13.0, 

i =2, ... , 15 for 'LOGlO' 

and user-specified increments for 'ASREAD'. 

The final volume is 

-
DV ( 15) = 1 . 4 mL for 'LINEAR' option 
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Figure 5 illustrates the LINEAR option. In the example shown in the figure, 15 different 

solutions are considered. The frrst beaker is a 1-Jiter Erlenmeyer solution with no tjtrant added, 

the second is a 1-Iiter Erlenmeyer solution with 0.1 mL of titrant added. the third is a 1-liter 

Erlenmeyer solution with 0.2 mL of titrant added, and so on up to the last beaker, a 1-liter 

Erlenmeyer solution witP 1.4 mL of titrant added. 

The LOG I 0 option is particularly convenient for covering large concentration ranges, such as 

K2C03 concentration from 0.001 to 5 molal. 

The user can use the above options in the following order: 

1. use the LOG 10 option to rapidly find the full extent .of.pH response possible 

2. use the LINEAR option to focus on regions of slow and rapjd pH changes 

3. use the ASREAD option to customize the placement of points. 

All options use NSP ACE, the number of Erlenmeyer solutjons. The LINEAR option requires 

an initial volume DV(2). The LOGIO option requires initiaJ and last volumes DV(2) and 

DVMAX. The ASREAD option requires DV(i) amounts defined by the user 

where i=2, ...• NSP ACE. 

When the flag for titrating (or "injecting") soHds 'INJSOLIDS • is turned on, FMT will add 

both the aqueous phase and solid phase portions of the titrant solution as a slurry mixture. 

Otherwise, only the aqueous phase is added. 

6.5.2 Screen Display Descriptions 

Table 4 explains the lines displayed to the user' s screen while executing FMT for the titrate 

problem. The "Line" column refers to the lines listed in screen displays of the 

Np_NaCl_BM_LOG, Np_NaCJ_BM_LIN, and Np_NaCl_BM, the LOGJO, LINEAR, and 

ASREAD runs of the titrate problem, which are described in detail later in this manual. 

"Variable Name" column shows FMT's program variables. 
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OV(15)=1.4 mL 

tJtJtJ • • • tJtJ 
Beeker 1 Beaker2 Beaker3 Bea.ker 14 Beaker 15 

..J 
..J ..J ..J en 

8 N ,... oot 

8 0 
~ ~ 

~ ~ ... ,... - jj J!. II .!!.. 
M' 

..., :;;-
~ 

,... -iS > > g 0 0 
+ + + + ..J ..J ..J ..J ... 

Figure 5. Titration problem using LINEAR option. 

6.5.3 Titrate Sample Problem: Solubility Calculation 

The following example Np(V)/C03/NaCl problem illustrates a typical way in which FMT is 

used. This calculation is designed to show how the solubi1ity of NaNp02C03(s) varies as a 
function of co~· concentration in 5.61 molal NaCJ medja, This is the simulatjon used to 

generate Figure 7 of Novak and Roberts ( 1995). Because jt is not possible to vary the carbonate 

concentration while keeping the concentrations of both Na• and cr constant, the simulation was 

designed to keep the Na+ concentration constant. 

Referring to Appendix 0 , the Hsting for Np_NaCl_BM.OUT (an output file for the titrate 

calculation using the 'ASREAD' option), the flash caJculation output for the titrant shows 5.61 
molal sodium on Lines 324 and 368, approximately 2 molal co~- on Line 369, with 1.61 molal 
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Table 4. Titrate Problem Screen Display Description (See Appendices B, C, and D for sample 
screen displays ofNp_NaCI_BM_LOG, Np_NaCl_BM_LIN, and Np_NaCI_BM, 
respectively.) 

Line Variable Name Description 

1-47, repeat of variable names and descriptions in Table 2 for Batch for lines 1-47 and 
49-59 48-58 

48 DUMMY notation that CHEMDAT parameters are not listed in the OUT file 

60 CDUMI,CDUM2 character strings read from line 4 of INPUT (Np_NaCI_,BM_LOG.IN (Appendix 
F), Np_NaCI_BM_LIN.IN [Appendix G], or Np_NaCI_BM.IN (Appendix H]) to 
set titrate mode 

61 notation that FMT has a TITRATION problem 

63 CDUMl,CDUM2 character strings read from line 6 of INPUT (Appendices F, G, or H) to not read 
species amounts from INGUESS for the injected or buret solution 

64 CDUMl,CDUM2 character strings read from line 31 of INPUT (Appendices F. G, or H) to not read 
species amounts from INGUESS for the initial or Erlenmeyer solution 

65 pH (negative base J 0 logarithm of hydrogen ion activity) of the titrant solution and 
pmH (negative base 10 logarithm of hydrogen ion molality) 

66 fugacity and logarithm of fugacity of col for titrant solution 

61 pmH and pH of ~e Erlenmeyer solution 
,, . 

68 fugacity of C01 for Erlenmeyer solution 

69, 70 CDUM l,CDUM2 character strings read from line 100 of INPUT (Appendices F, G, or H) to set 
titrate method 

71,72 DV(2), initial titrant volume as read from INPUT (Appendices F, G, or H) and final titrant 
DV(NSPACE) volume; for example, 0.1 mL and 1.4 mL in Figure S 

74- first line is pH and pmH of resulting solutions following titrant additions 
103 DV(i), i=l, . .. , N!l to 1liter of the Erlenmeyer solution, beginning with no 

additions to the first beaker; see Figure 5. Second line is fugacity of C02• 

104 notation; normal exit from titrate mode 
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cr (Lines 328 and 370) to create a charge-neutral solutjoo. The titrant was designed to have a 

very high carbonate concentration. The solution could not have been made much more 

concentrated in carbonate because it is nearly saturated with respect to Na2C03•7H20(s) as 

indicated by the Saturation Index of ~.251 listed in the Descriptor column on Line 379. The 

flash calculation output for the Erlenmeyer solution shows 5.61 molal sodium and 5.6 J molal 

chloride (Lines 418 and 422), in equilibrium with a large excess of NaNp02C03(s) at a relatively 

high pmH of 5.91 on Line 488. This solution was designed to have a very low carbonate 

concentration, 3.09x10-8 molal (Line 470). A large excess of NaNp02C03(s) was specified 

because we are investigating the solubj}jty behavior of this solid as conditions vary, and the large 

excess allows the amount of soUd to change with changing aqueous conditions while keeping the . 
solid phase present. 

Examining the TITRATE ftl~, Appendix S, the listing forNp_NaCI_BM.TITRATE on Lines 

27-41, shows that the Na+ concentration remains constant at 5.61 mota], while the cr 
concentration changes slightly from 5.61 to 5.51 molal. More importantly, the co;-
concentration varies widely, from 3.09xl0-8 to 4.84x l<r2 molal (Lines 44-58), as was intended. 

The NaNp02C03(s) concentrations confirm that this solid · is present across this aqueous 

composition range (Lines 112-126), and alJ other solid phases are absent. The concentrations of 
the Np(V) species NpOi , Np020H(aq), Np02(0H)2, Np0 2COj, Np02 (C03)~-, and 

Np02 (C03);-, given in Lines 95-109 are the desired information from this simulation; these are 

plotted in Figure 6, along with the total Np(V) in solution (the sum of the individual species 

concentrations) and experimental measurements of this system from Neck et al. (1994). 

The data from Neck et al. ( 1994) plotted in Figure 6 are: 

2-
mC03 

mNp(V) total 
2-

mC03 mNp(V) totaJ 

9.49£-4 5.I3E-6 3.61&3 L07E-5 
3.6lE-4 4.17E-6 6.27&3 2.24E-5 
7.20E-5 4.A7E-6 I.SOE-2 8.51E-5 
9.93E-6 1.15E-5 1.98E-2 1.38E-4 
2.38E-6 3.39E-5 2.74E-2 2.57E-4 
1.25E-6 6.17E-5 1.09E-3 4.47E-6 
3.78E-7 2.04E-4 3.29E-4 3.55E-6 
1.73E-7 4.37E-4 2.50E-4 3.63E-6 
1.57E-7 4.90E-4 2.28E-5 6.46E-6 
9.06Er6 1.29E-5 6.27E-7 l.41E-4 
2.74E-5 6.17E-6 5.72E-8 l.lOE-3 
l . l9E-3 4.90E-6 
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Figure 6 is comparable to Figure 7 from Novak and Roberts (1995), the main difference 

being the axis ranges. This figure shows that the hydrolysis species Np020H(aq) and 

Np02 (OH)2 are unimportant under these conditions, with concentrations always at least three 

orders of magnjtude smaller than the total Np(V). This example shows the comparison between 
/ 

model calculations and experimental data, and also shows that the values calculated with FMT 

Version 1.0, used in Novak and Robens (1995), agree with values calculated with FMT Version 

2.3, used in this user's gujde. The symbols in the calculated curves serve both to identify the 

individual curves and show the positions of the fl ash calculations used to define the curves. If 

desired, one could trace these calculated species concentrations to values in Appendix S. 

Figure 6 also shows how the ' AS READ' option for titration problems lets the user specify 

exactly where values for the independent variable, in this case coi· concentration, wiJJ be. The 

modeling points were spaced relatively far apart in regions with linear behavior and closer 

together in regions of curvature. 



FMT, Version 2.3 INFORMATION ONLY WP0#43037 
January 9, 1997 

Pa e 49 
User's Manual, Version 2.3 

c: 
0 .. 
! 
'E 
CD 
0 c 
0 
0 
(ij 
0 
E 

1x1o-2 
~ 

1x1o-a 
~ 

1x10-4 
~ 

1x1o-s ~ 
; 

1x1o-s 
~ 

1x1o-1 
~ F 

1x1o-e 
~ 

1x1o-9 
~ 

1x1o·1o 
~ 

1x1o-11 
~ 

1x1o-12 
~ 

1x1o-1a § 

• mNp TIL, Neck et al. (1994) -o- mNp02COa 
. ·0- mNp()2+ -·- 3-mNp02(C03)2 

--3V- mNp020H(aq} ..• .J::J. •.•. ~ mNp02(C03)a 

-·"'·- mNp02(0H)2 - mNplTL 

-
~~ .. --~ 

,...o .. .. .. .. . . .. ,.. .. .. ... .. .. 

-....... ~"' .. 
-L!- .. lA.ei~~Lo-o 

-·· .. .. .. .. 

... p· "0. 
~ .. •n_ 

] ,.1f' _.. ...... 

1x1o·14 ~ •• ,...., 
= •• •· ·' . F J. •• • -~·'' 

1x10·15 t; ••• • ,. 
~ t !:;•~;,•r•-• ..... ' 1111 1111 I I · I Ill I I I 1111 t t I I IHI I I • I IIU 1 X1 Q·16 L..-..L.Wi..I..U.IW---L..L-J..!..W11...-....L..I....U...UW..---J-L..IU...U.W--1-L-LL.J.IIIJ'--'-L.u...LUI.I---L..L..LUIW 

1x1o-a 1x10·7 1x1Q-6 1x1o-s 1x10-4 
2-

mCOa 

1x1o·a 1x1Q-2 1x1o-1 

TRI-6342·5130-0 

Figure 6. Calculated Total Np(V) and Np(V) Concentrations as a function of Coi· concentration 

in 5.61 molal (5M) NaCI, and comparison with experimental measurements from Neck 
et al. ( 1994). 
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Of the three or four input files for FMT (see Figures 1 and 2), the user provides two files 

(INPUT and lNGUESS). The other files (CHEMDAT) or (CHEMDAT and RHOMIN) are the 

input data base files and are supplied by the code authors. INPUT and INGUESS can be edited 

with any convenient text editor. 

The input data files are read using standard FORTRAN free-field format read conventions. 

AB character data must be enclosed in single quotes. Data are separated by either a space or a 

comma. Blank lines may be inserted anywhere in the input files to improve readabiJHy. 

Comments are interspersed throughout the input files. These are not read by FMT and they 

are placed at the end of a line. They are used to: 

• identify the element or species on a line, or 

• document the reference source of data on a line. 

FMT uses character strings to set options or flags in the INPUT and CHEMDAT files. The 

following options are considered: 

• "on" when the character string equals a specific set of upper case letters, such as 

'MOLES' or 'BATCH', or 

• "off' when the character string equals any other set of letters. 

The code developer of FMT chose to indicate turning "off' options by placing a lower case 

"n" before the specific string that turns an option "on," e.g .. , 'nMOLES' or 'nBATCH' . This 

offers the advantage of keeping the meaningful value of the flag close at hand for easy 

interpretation of the individual flags. 

Batch problems require the input files INPUT, INGUESS, and CHEMDA T to run, and an 

additional file RHOMIN is required for titrate problems. A description of all four input files, for 

both Batch and Titrate calculations, follows. 
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7.1 INPUT \Nf 
7 .1.1 Batch Problem 

The batch INPUT (.IN) file is used to specify the molar abundances of the elements for the 

batch problem. The bulk of the lines in this flle (Figure 7) specifies element abundances. The 

flags on Line 6 indicate if the INGUESS file should be read for species abundances. A line7by

line description of this flle is provided below in Table 5, and a sample listing of . 

BATCH_DOC.IN is provided in ~ppendix E. 

Table 5 lists the INPUT file parameters for a batch problem. The "LINE'' column refers to 

the line numbers listed in the BATCH_DOC.IN file. The .. Variable Name, column corresponds 

to the FMT program variables. "Permissible Value" column is the only set of values permitted 

for use with this program. Any other values have unknown consequences. 

As shown in BATCH_DOC.IN file on lines 7-29, each amount is followed by an element or a 

psuedoelement name. The names are not read by FMT and are included for human readability 

only. 

Unes 
1~ 

Unes 
7·29 

--.IN 

header Info and 
problem 

specification 

mole amounts 
of elements 

~131.() 

Figure 7. Batch INPUT file. 
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Table 5 .. INPUT FLle Parameters for Batch (See Appendix E for sample listing.) 

UDe VariabJe Permissible Value Description 
Name 

1 1Til.E78 any character string character string that identifies or describes the user's 
(maximum 78 characters) problem 

2 DUMMY 'CHEMFU.E' character string used as a flag for reading the CHEMDA T 
file (Appendix I) 

4 CDUMl, 'BATCH' 'UNUSED' the first string indicates this is a batch problem with the 
CDUM2 secon~ string's value being irrelevant 

6 DUMMY, two character strings used as flags for calculating the 
DUMMY I equilibrium state using either: 

'MOLES' 'EXACT' species abundances read from INGUESS from which FMT 
calculates element abundances 

- or 

'nMOLES' 'nEXACT' element abundances from INPUT (does not read 
IN GUESS) 

7-29 ABUND(i) nonnegative real number mole amount of itt. element in the order listed in 
CHEMDAT (Appendix I, Lines 8-10), one elemental 
amount per Line 

7 .1.2 Titrate Problem 

The titrate INPUT (.IN) file is used to specify the molar abundances of the elements for both 

the buret and Erlenmeyer solutions, along with the number of titrant volumes ("burets") that are 

to be added for the titrate problem. (See Section 6.5 for explanation of titration problem.) The 

bulk of the lines in this file (Figure 8) specify the molar abundances of the elements in the buret 

and Erlenmeyer ("beaker'') solutions. Lines 6 and 31 allow the user to set flags to read the 

INGUESS file for species abundances. Line 100 allows the user to specify the titration method: 

• LINEAR, adding equal volumes of the titrant successively, 

• LOGlO, adding titrant volumes that increase exponentially, 

• ASREAD, adding user-specified titrant volumes. 
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Unes 
1-5 

Lines 
6-29 

INFORMATI-ON ONlY 

--- .IN 

header Info and 
problem 

specification 

. 

mole amounts 
of elements In 
buret solution 

and Input 
specifications 

mole amounts 
of elements In 

Une56 

Unes 
57--98 

no. of beakers 

Unes 
31-54 

Erlenmeyer solution 
and Input 

specifications 

Une100 

Unes 
101-114 

Figure 8. Titrate INPUT file. 

titrate option 

titrant volumes 
forASREAD 
titrate option 

WP0#43037 
January 9, 1997 

Page 53 



FMT. V-ersion 2.3 
User's Manual, Version 2.3 INFORMATION ONLY WP0t43037 

January 9, 1997 
PageS4 

Tbe.INPtrr file parameters for a titrate problem are shown in Table 6. The .. LINE" column 

in Table 6 refers to the lines listed in the Np_NaCl_BM_LOGJN, Np_NaCl_BM_LIN.IN, and 

Np_NaCl_BM.IN flles. Sample listings of these files are provided in Appendices F, G, and H. 

In the input files referenced in Table 6, lines 7-29 state the composition of the titrant or buret 

solution. Lines 32-54 defme the composition of the ti~ted or Erlenmeyer solution. Lines 6 and 

31 are flags for reading the INGUESS file. Line 56 states the number of beakers, Ns, for 

titration. Lines 57 through 98 are read but not used. 

Line 100 in the INPl.IT file demonstrates setting each of the three titration methods: 
' 

• Np_NaCl_l3M_LOG.IN flle (Appendix F) sets the 'LOGlO' option with the initial and 

final volumes. FMT disregards any lines following line 100. 

• Np_NaCl_BM_LIN.IN file (Appendix G) sets the '~AR' option and the initial 

volume, and FMT disregards the final volume number. FMT stops reading the file and 

disregards any further lines. 

• Np_NaCt.BM.IN file (Appendix H) sets the 'AS READ' option, and FMT disregards 

the initial and fmal volume numbers. In lines 100-114 of this file, FMT reads the 14 

user-specified volumes for the 'ASREAD' option. 

7.2 INGUESS 

The INGUESS file is a required input file for both the batch and titrate runs that allows the 

user to specify the species abundances~ from which FMT calculates the element abundances. The 

user must set the flags to 'MOLES' and 'EXACf' in the INPUT file for FMT to read the 

INGUESS file. H the ftle is not read, a null can be used as the INGUESS file. The element 

abundances are read from the INPl.IT file. 

7 .2.1 Batch Problem 

The user can rename the FOR088 output file from a batch calculation and modify the species 

amounts as desired to build a solution composition for the INGUESS file (see Section 6.4.2). A 

line-by-line description of the INGUESS flle, whose structure is identical to that of the FOR088 

file (Appendix P), is provided below in Table 7. 
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Table 6. INPUT File Parameters for Titrate (See Appendices F. G, and H for sample listings of 
Np_NaCI_BM_LOG.IN, Np_NaCl_BM_LIN.IN, and Np_Na:CI_BM.IN, respectively.) 

Line Variable Names Permissible V aloes ' Description 

1 TITI.B78 any character string character string that identifies or describes the user's 
(maximum 78 characters) problem · 

-
2 DUMMY 'CHEMFn...E' character string used as a flag for reading the 

CHEMDA T file (Appendix I) 

4 CDUMl,CDUM2 '1ITRA1E' 'EXPLICIT' the fJrst and second strings are required to indicate that 
this is a titrate problem 

'6 CDUMl,CDUM2 two character strings used as flags for the titrant or 
buret solution for calculating the equilibrium state 
using either: 

'MOLES' 'EXACT' species abundances read from INGUESS from which 
FMT calculates element abundances 

or 

'nMOLES' 'nEXACT' element abundances from INPUT (does not read 
IN GUESS) 

7-29 ELTOTAL (i, l ) nonnegative real number • mole amount of jib element in buret solution, one 
elemental amount per line · 

31 CDUM1,CDUM2 two character strings used as flags for the solution to 
be titrated or Erlenmeyer solution for calculating the 
equilibrium state usi!lg either: 

'MOLES' 'EXACT' species abundances read from INGUESS from which 
FMT calculates element abundances 

or 

'nMOLBS' 'nEXACT' element abundances from INPUT (does not read 
IN GUESS) 

32-54 ELTOTAL (i,2) nonnegative real number". mole amount of ith element in Erlenmeyer solution, 
one elemental amount per line 

• 'nle value on line 29, though negative, is essentially zero since it is so small (order of magnitude: 10·15) 

•• The value on line 54, though negative, is essentially zero since it is so small (order of magnitude: 10'15) 
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2 < integer number < 66 the first number in this line specifies the total number 

2.25d3 0.0025d0 of beakers, Ns. Recall that the first beaker gets zero 

1.800001d5 addition of titrant solution, so N, -1 volumes are-

'nDXV ARIABLE' added. The three remaining numbers and character 

string should be specified as indicated, but these 

values are.not used for titration problems. 

exactly as specified in the none of these values is used for titrate problems, but 
INPtiT (.IN) file· must be included 

The following five values on this line set one of the 
titrate options: 

'TITRATE' 'TITRATE' must always read 'TITRATE' 

.. Specifies the method of adding volume amounts to 
each beaker: 

'LINEAR' or add equal sequential volumes . 

'LOGlO' or add exponentially increasing volumes 
. 

'ASREAD' read volume amounts from the INPtiT file 

initial volume, in mL, to add to the second beaker, 
valid for LINEAR or LOG 10 options. 

A value must exist but not used for ASREAD option. 

volume added to the last beaker, valid only for LOGlO 
option. 

A value must exist but not used for ASREAD or 
LINEAR options. 

'niNJSOLIDS' or By default, FMT will add only the aqueous phase part 
'lNJSOLIDS' of the titrant to the Erlenmeyer solution. However, if 

the user wishes to add both the aqueous phase and 
solid phase portions of the titrant solution, which can 
be conceptualized as a sluny, this option for titrating 
(or "injecting") solids is turned on with the flag 
'INJSOLIDS' 
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101- DV(i) nonnegative real number read titrant volumes, in mL, to be added for each of 

114 the N
5
-1 additions where N

5 
value is set on line 56. 

I 
I 

For the ASREAD option; see Appendix H for 
- illustration. For the LINEAR and LOG10 options. the 

lNPtrr file is not read after line 100. 

Table 7. IN GUESS File Parameters for Batch Problem 

Line Variable Name Permissible Value Description 

1-115 NMOLES (i) nonnegative real number mole amount of ith species in the order 
listed in CHBMDAT (Appendix I, lines 14-
140), one species amount per line 

On each line of an INGUESS (from an FOR088) file, the total moles normalized to a 1 kg 

H20 basis are followed by a species name and the number of moles of that species, based on the 

abundances from which the flle was generated. FMT reads only the first column or frrst number 

on each line from an INGUESS file. The order of the species listed follows that of the 

CHEMDAT file {Appendix I,I4nes 14-140). HMW _NP _AM_RTEST.CHEMDAT file has 115 

species . . 

7 .2.2 Titrate Problem 

When running a titrate problem, a user could direct FMT to compute the tota1 element 

abundances for either the buret or Erlenmeyer solution by setting one set of species abundances 

in the INGUESS flle. and 'MOLES' 'EXACf' in either line 6 or 31 in the INPUT file as listed in 

Table 6. 'MOLES' and 'EXACf' set on line 6 would use INGUESS for buret solution; 

MOLES' and 'EXACf' set on line 31 would use INGl)ESS for the Erlenmeyer solution. Table 

8 describes the INGUESS file parameters for a titrate problem. 
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1- 115 NMOLES (i) nonnegative real number mole amount of ith species listed in 
CHEMDAT (Appendix I, lines 14-140), one 
species amount per line, for buret or 
Erlenmeyer solution 

7.3 Standard CHEMDAT Input File 

FMT calculates the equilibrium state of an aqueous/mineral system using the HMW data base 

system, as specified in the CHEMDAT file. HMW stands for Harvie-M~ller-Weare/Felmy

Weare (Harvie et al ., 1984; Felmy and Weare, 1986); it represents a thermodynamic model for 

evaporite systems using the Pitzer activity coefficient formalism (Section 4.2). The WIPP Project 

has extended this brine data base to include some actinides. 

The term HMW _NP _AM_RTEST.CHEMDAT as used throughout this document refers to 

version 95.01.31 (created January 31, 1995) of the file (a copy and output list of which are 

provided in Appendices I and J, respecti~ely) where: 

• HMW stands for Harvie-M~ller-Weare/Felmy-Weare 

• NP stands for neptunium(V) 

• AM stands for americium(lll) 

• RTEST stands for a format modification for use in regression ~ing of FMT 2.3. 

The elemental list in the CHEMDAT flle contains the physical elements as found on the 

periodic table and "psuedo elements" as required for solving chemical equilibrium problems. 

The psuedo elements in the HMW_NP_AM_RTEST.CHEMDAT file are Poslon, Neglon, Air, 
Boron, Bromine, TracerEl, Cl04-(EL), Electron and Charge. These psuedo elements are treated 

exactly like the physical elements in the mathematical sense, regardless of their identity. See 

Section 4.5. 

The CHEMDAT flle illustrated throughout this document is 

HMW_NP _AM_RTEST.CHEMDAT, version date 95.01.31 . 
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This data base contains an early set of thennodynamic parameters for modeling the chemical 

behavior of Np(V) and Am(ID) in brines. Note that the extension of the Pitzer model to higher 

electrolyte types than in Harvie et al. (1984) and Felmy and Weare (1986) is necessary for 

Am(Ill); this is discussed in Pitzer and Silvester (1978). 

7.3.1 CHEMDAT Data Flow 

Both FMT subroutines READDAT and RDPITZR read from the CHEMDAT file. If the user 

responds with a y or Y (yes) to the question, "Echo data base in the OUTftle" (see sections 

6.3.2.2 and 6.3.4), parameters read from CHEMDAT are echoed or printed to the OUTPUT file. 

Some parameters are also displayed on the user's screen. 

The FMT control flow is illustrated with a Nassi-Schneiderman (N-S) chart (Figure 9). This 

shows the data flow of the CHEMDAT file in the READDAT subroutine. FMT program 

variables TTLELEM and TTLSPEC in the diagram are the total number of elements and the total 

number of species, respectively. 

7 .3.2 Data Sources for HMW _NP _AM_RTEST.CHEMDAT 

The thermodynamic data in HMW _NP _AM_RTEST.CHEMDAT can be grouped into three 
types: parameters for the brine electrolytes, parameters for Np(V) species and Np(V) species 

interactions with the brine electrolytes, and parameters for Am(III) and Am(lll) species 

interactions with the brine electrolytes. All data are formally applied at 25°C although some data 

were taken at 2S:t5°C. 

The data for the brine electrolytes were taken from Harvie et al. (1984) and Felmy and Weare 

( 1986), as specified earlier, with some additional information on the perchlorate ion taken from 

Pitzer (1991). The data for Np(V) were taken from the old data base of Novak and Roberts 
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Figure 9. Nassi-Schneiderman (N-S) chart showing FMT control flow. 
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(1995), which has been superseded by newer work. We retain this older set of data to satisfy 

quality as~urance and regression testing procedures only. We do not recommend the use of the 

Np(Y) parameters from Novak and Roberts (1995). The Am{Ill) data contained in 

HMW_NP_AM_RTEST.CHEMDAT is 'taken from Felmy et al. (1990), Felmy et al. (1989), Rai 

et al. (1992a, 1992b, 1994). and Rao et al. (1994). These also represent an older set of 

thermodynamic data and as such is not as complete as the set of data in the most recent data base 

release, HMW _Am3Pu3Th4Np5_960823.CHEMDAT, as discussed in Appendix V. 

7.3.3 Description of the BMW _NP _AM_RTEST.CHEMDAT File 

The standard chemical potentials for most species are values obtained from a reference 

source, as explained in Section 7.3.2. At the end of ·some lines shown in the listing of 

HMW _NP _AM_RTEST.CHEMDAT in Appendix I, the character strings FRSR89, FRF90, 

PS76, P91, RFF92, RFFR92, RFF94, RRFF94, NR94, HMW84, and FW86 indicate the source 

of the data. The key to citations is listed at the end of the file in Appendix I. These indicators 

are not read by FMf, but serve merely to help with human interpretation of the file. 

The standard chemical potentials for some species, i.e. , lines 39-49 and 70-72 in Appendix I, 

are described as "arbitrary." The Table 9lists the value, the lines where instances occ~, and 

the definition of the value. 

Table 9. Arbitrary Values Used for Standard Chemical Potentials 

Arbitrary Example in Definition 
Values Lloes 

-999.99 39, 40, 70,72 physical species that represent the only occurrence for that element. i.e., no 
chemical reactions possible with the data base as specified 

0 45,46,49 nonphysical species; included to facilitate the runniQg of certain types of 
problems 

500. 42. 43, 44. 47, species included for adjusting the hydrogen ion concentration when setting up 
48 an input file, designed to completely dissociate within an equilibrium problem 

999.99 77 species that may be added in future, but which are not allowed to form in a . 
solution (the character string DISABLED is appended to their name) 
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The nonphysical species are included for convenience only . . For example, they facilitate the 

addition of HCI{aq) to adjust the pH. To make sure these species are never calculated as being 

present, they have been arbitrarily assigned the large positive value 500 for dimensionless 

standard chemical potential. 

In Table 10 the "Variable Name'' column is for the FMT program variables. Input 

parameters that are described as unused are not supported in this version of FMT. 

Table 10. CHEMDAT Input Parameters (Listing of HMW _NP _AM_RTEST.CHEMDAT 
provided in Appendix l.) 

Line Variable Name Description 

1-2 DBASEI, DBASE2 unique identification of the data base 

4 TILELEM, number of elements (positive integer); number of species (positive integer); 

TILSPEC, DUMMY, unused flag; unused flag; extta echo printing flag (if user specifies 'ECHO, • 

DUMMY2, then extra information will be printed); unused flag 

DUMMY I, 

DUMMY3 

5 MAXIT, ACCURCY, maximum number of iterations for each equilibrium calculation (positive 

MIN ABU integer); convergence tolerance on equilibrium problem (positive, real); 
. 

minimum element abundance, abundances below wbicb elements are 

considered not to be there (positive, real) 

6 DUMMY, character flag indicating the units for standard chemical potentials ('NONE' 

TEMPERA, P(l). P(2) means dimensionless); temperature in degrees Kelvin (real, positive); unused 

pressure in atmospheres, unused pressure in atmospheres. Note: TEMPERA 

is always set to 298.15 by FMT. 

8-10 ~NAMES(i) name of ilh element 

11-12 MWELEM(i) molecular weight of ith element 
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14-140 NAMES(j), 

FORMULA(ij), 

PHASE(j}, 

MUOFORM(j) 

142 DUMMY2, ITEMP 

143 DUMMY2 

144 NCATION 

145 NANION 

146 NNEUTRL 

148-419 SE(ij,l) 

SE(ij,2) 

SE(ij,3) 

SE(ij,4) 
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name of jth chemical species; stoichiometric number of each element in the 

species and charge of species (last number); phase of the species (I =aqueous. 

2=solid); standard chemical potential of the species (in the units indicated by 

the flag in line 6). Entries in the formula vector usually are, but need not be, 

integers, and can be positive or negative. ~0 must always be the fli'St species 

declared. All aqueous species must be declared before any solid species is 

declared. 

character flag that, when set to ' DG_BYPASS' allows alternate values for the 

standard chemical potentials to be read from file ''bypass" for the fli'St ITEMP 

species. 

character flag that enables the use of the Pitzer activity coefficient model 

when equal to 'PITZACf'. Any other character string will disable the Pitzer , 

activity coefficient model. 

number of cations for which Pitzer activity coefficie.nt model is used (positive 

integer) See note below Line 862 for a discussion of the order of cations, 

anions. and neutral species. 

number of anjons for which Pitzer activity coefficient model is used (positive 

integer) 

number of neutral species for which Pi~r activity coefficient model is used 

(positive integer) 

array of single electrolyte parameters 

The notation for charges on each cation-anion interaction is 

1 when either cation or anion has a charge of 1 

2 when both cation and anion have a charge of 2 

3 for all other cases. 

~(O) parameter for each cation-anion interaction 

~(1 ) parameter for each cation-anion interaction 

~(~) parameter for each cation-anion interaction 

I• 
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SE(ij,5) 

422-433 ME(ij,l) 

436-454 ME(ij,l) 

456-544 PSI(ij,k) 

546-753 PSI(ij,k) 

755-760 NEUCAT(ij) 

762-767 NEUANI(ij) 

769-851 PTZTSI(ij,k) 

853-855 BLMAP(l,i) 

857-860 ELMAP(2,i) 

862 ELMAP(3,i) 
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c+ parameter, but this is later converted to CMX (see equation A.4b, Harvie et 

al. [1984) or equation 2b, Felmy and Weare [ 1986], which is reproduced in 

Section 4.3). 

Note on cation-anion interactions: the parameters for SE are· read in order - the 

first cation for'all anions, then the second cation for all anions, etc. The 

character strings at the end of the numbers indicate the cation-anion pair 

specified on each line, for ease of human interpretation only. 

for i>j, i and j are cation indices, cation-cation ternary interactions, eij 

for i<j, i and j are anion indices, anion-anion ternary interactions, 9 .. 
IJ 

for i>j, i and j are cation indices, k is the anion index, cation-cation-anion 

ternary interactions, 'Vuk 

for i<j, i and j are anion indices, k is the cation index, anion-anion-cation 

ternary interactions, 'I' ijk 

neutral-cation binary ion interaction parameters, i=neutral species index, 
j:=cation index, ~j 

neutral-anion binary ion interaction parameters i=neutral species index, 
j=anion index, ~j 

neutral-cation-anion ternary ion interaction parameters, i=neutral species 

index, j=cation index, k=anion index, ~jk 

maps the location in the species list to the order the Pitzer parameters were 

entered (read in groups of 6): . 

cation map . 

anion map 

neutral species map 
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Note on species order: cationic, anionic, and neutral species are referenced by 

the order given in ELMAP(.). This is determined as follows: the cations are 

the second, third, fourth, fifth, sixth, seventh, twenty·second, etc., species 
entered in the species list. i.e., Na•, K•, ea•. Mg•, MgoH·. H·, MgB (OH)4, 

etc. Similar patterns are used for anions and neutral species. This allows 

additional flexibility in reorganizing and rearranging the data input files 

without having to reenter all of the ion interaction parameters. Although the 

order is arbitrary, it is very imponant that a consistent order is maintained 

throughout the CHEMDA T file. Because all parameters are clearly labeled, 

the echo printing of the ion interaction parameters makes is easy to determine 

whether errors were made when changing the CHEMDAT file. 

•••CAUTION*** 

THE USER MUST NOT ALTER THE CHEMDAT FILE WHEN IT IS 

BEING USED.FOR WIPP PA CALCULATIONS. 

character flag that. when equal to 'EQUALACf', indicates that NEQACI' 

(positive integer) activity coefficients of "nonPitzer" species will be set equal 

to activity coefficients of Pitzer species. For example, one could run 

calculations using both 22Na and 23Na (which would have to be declared as 
separate elements in the element list), but instead of repeating all the llNa 

parameters for 22Na, use the 'EQUALACf' flag. When 

DUMMY='EQUALACT' this line would be followed by NEQACT pairs of 

positive integers, one pair per line, corresponding to species position in the 

species list. The activity coefficient of the first species in the pair will be set · 

equal to the activity coefficient of the second species of the pair. 

positive integer indicating the element to RePLace With CHarGe. ,Used to 
implement the constraint of solution charge neutrality. The 2nd element 

corresponds to oxygen. 

character Oag indicating whether redox reactions are specified (they are when 

the flag is 'REDOX'). When this flag is used, it will be followed by 

specifications of NEHRXN {positive integer) redox reactions. This feature is 

unsupported in FMT 2.3. 
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868 DUMMY, NSBSTPM, flags and parameters for specifying ion exchange reactions. The value 

NSBSTRX. 'IONEX' means that ion exchange reactions are specified on NSBSTPM 

DUMMY I permanent substrates and NSBSTRX reactive (soluble) substrates. The value 

for DUMMY I indicates what type of mass-action model to use for ion 

exchange calculations. This feature is unsupported in FMT 2.3. 

7.3.4 Description of OUTPUT Listing of BMW _NP _AM_RTEST.CHEMDAT 

The lines echoing the CHEMDAT file listed in Appendix J were taken from the output file, 

"BATCH_DOC.OUT". Table 11 explains the CHEMDAT portion. The OUTPUT file for a 

titrate problem will have the notation, "This is a TITRATION problem" for line 1289 and one 

less line, because line 1291 wiJl be omitted. 

Table 11 . OUTPUT File Description of CHEMDAT Input Parameters (See listing provided in 
Appendix J.) 

Line Variable Name Description 

1 CREMDAT file name . 
2 notation; FMT sets temperature to 298.15 Kelvin 

3 TITLB99 problem title specified on line 1 of INPUT file with 'FMT' and version 
number appended 

4-5 DBASEl, DBASB2 unique identification specified on lines 1 and 2 of CHEMDA T file 

7 ACCURCY convergence tolerance for equilibrium calculations, specified on line 5 of 
CREMDAT file 

8 MIN ABU . minimum elemental abundances for equilibrium calculations, specified on line 
5 of CHEMDAT file. H the total number of moles of an element falls below . 
this value, the element is considered to be absent (see Novak, 1995a) . 

9 NAQ number of aqueous species in CHEMDAT 

12 notation; spe~ies listed in order for Pitzer parameters 

14-18 NCATION, NAMES cation species: count followed by an ordered list 
(ELMAP(l ,i)) j 
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20-25 NANION, NAMES 
(ELMAP(2,i)) 

27·29 NNEUTRL, NAMES 
(ELMAP(3,i)) 

33-308 

NAMES 
(ELMAP(l,i)) 

NAMES 
(ELMAP(2j)) 

SE(i.j,2) 

SE(ij,3) 

SE(ij,4) 

SE(ij,S) 

ALPHACH (SE(ij,l)) 

310-350 

NAMES 
(ELMAP(lj)) 

NAMES 
(ELMAP(l,i)) 

ME(ij,l) 

353-428 

NAMES 
(ELMAP(2j)) 

NAMES 
(ELMAP(2,i)) 

ME(ij,l) 
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anion species: count followed by an ordered list 

. 
neutral species: count followed by an ord~red list 

-
table of cation-anion binary interactions and parameters . 

"Cation" species column 

"Anion" species column 
-

. 
"Beta(O)" column, ~<0> parameter for ith cation, jth anion interaction 

"Beta(l )" column, ~(I) parameter for ith cation, jlh anion interaction 

"Beta(2)" column, ~<2> parameter for ilh cation, jlh anion interaction 
--

"Cphl" column, c' parameter for ith cation, jth anion interaction 

"Alpha-Values" column ( «t , «2 ) string that states electrical charges on the 

ith cation,jth anion ibteraction (see Table 10, lines 148-419) 

table of cation-cation ternary interactions and parameters 

up to ten columns of cation names on a line after leading cation 

. 
name ofleading ith cation in the order listed on lines 16-18 

cation-cation ternary interaction parameter, eij 

. 
table of anion-anion ternary interaction and parameters 

up to ten columns of anion names on a line after-leading anion 

. 
name of leading ith anion, in the order listed on lines 22-25 

-
anion-anion ternary interaction parameters, ~ij 

I• 
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431-591 

NAMES 
(ELMAP(2.k)) 

NAMES 
(ELMAP(1,i)), 
NAMES 
(ELMAP(l j)) 

PSI(ij,k) 

593-977 

NAMES 
(ELMAP(l,k)) 

NAMES 
(ELMAP(2,i)). 
NAMES 
(ELMAP(2j)) 

PSI(j,i,k) 

979-994 

NAMES 
(ELMAP(3,i)) 

NAMES 
(ELMAP( l j)), 
NEUCAT(ij) 

997-10 19 

NAMES 
(EL.MAP(3,i)) 

NAMES 
(ELMAP(2j)), . 
NEUANI(ij) 

1021-
1284 

table of cation-cation-anion ternary interaction and parameters 

up to ten columns of anion names on a line 

two cation names 

cation-cation-anion ternary interaction parameter, 'If ijk 

table of anion-anion-cation ternary interaction and parameters 

up to ten columns of cation names on a line 

two anion names 

anion-anion-cation ternary interaction parameter, '1'ijk 

table of neutral-cation binary interaction and parameters 

up to ten columns of neutral species names on a line 

jtb cation name and up to ten binary interaction values, ~j 

table of neutral-anion binary interaction and parameters 

up to ten columns of neutral species names on a line 

jib anion name and up to ten binary interaction values, ~j 

WPOI#43037 
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table of neutral-cation-anion ternary interaction and parameters 
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NAMES 
(ELMAP(3.i)) 

NAMES 
(ELMAP(lj)), 
NAMES 
(BLMAP(2,k)) 

P1ZTSI(ij,k) 

. 
1285 

1286 BLNAMB 
(RPLWCHG) 

1289 

. 
1291 

1293 

1294 TKELVIN 

1297 ALLSPEC. 
Tn..ELEM 

1299- ELNAMES(i), 
1322 MWELEM(i) 

1325-
1440 

i,NAMES(i) 

~~~FORiV~AfiON ONLY 

up to ten neutral species names in eolumns on a line 

jib cation and ICh anion names 

up to ten ternary interaction values, ~jk 

notation that Pitzer activity coefficient model is used 
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sta.tes name of element replaced by charge balance (see ~able 10, line 866) 

notation that the problem is BATCH (If this were a titration problem, notation 
would be that the problem is TITRATION.) 

FOR088 file name for batch problem; line omitted if titrate problem 

notation that FMT uses dimensionless gas constant 

temperature in degrees Kelvin, same as TEMPERA 

'• 

number of species, number of elements 

name and molecular weight of itb element 

listing of each species • chemical properties 

number and name of itb chemical species 

-PSNAME (PHASE(i)) phase of the ith species 

MWSPEC(i) molecular weight of jill species; computed as: 

l:FORMULA(j.i)*MWELEM(j). where FORMULA(j,i) is lhe stoichiometric 

number of jill element in the itb species, MWELEM(j) is the molecular weight 

of the j'11 element. index j runs through all elements, and index i runs through 
all species 

- . 
MUOFORM(i) standard chemical potential of the i111 species 

I• 

I• 
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FORMULA(j,i), stoichiometric number of each element in the ilh species 
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The input file RHOMIN, another data base file, contains mineral densities. The RHOMIN 

file is required for titrate problems. It is not used for batch problems. RHOMIN contains the 

density of each of the solid species or minerals in the CHEMDAT file. 

The RHOMIN input file, HMW _NP _AM_RTEST.RHOMIN, contains mineral densities in 
units of kg/m3 or equivalently in giL, PMINERALS, for all of the minerals contained in the 

CHEMDAT file. The numerical values for mineral densities were taken from Weast (1980) 

when available, otherwise the minerals were arbitrarily assigned a value of 2000 giL. Mineral 

densities are not needed to calculate the chemical equilibrium problems that FMT 2.3 solves. 

However, they were needed for transport calculations that explicitly accounted for the volumes of 

solid phases and the changes in porosity caused by mineral dissolution and precipitation, a 

feature incorporated in earlier versions of FMT (Novak, 1994) that is no longer supported. The 

only place this information is used within FMT 2.3 is in calculating the volumes of the initial 

''Erlenmeyer" solution for titrate problems. Thus, the particulars of titrate problems may be 

different if mineral densities in RHOMIN are altered. The RHOMIN ·file is an atavism that wiJI 
be removed in the next major update of FMT. 

Changing the values in RHOMIN will change the aqueous volume to solid volume ratio. 

which will change the response of the Erlenmeyer solution to the titrant volume. The titration 

curve will not change, but the points used to plot the titration curve will change. 

In Table 12, which describes the input parameters for HMW _NP _AM_RTEST.RHOMIN, 
the "Variable Name .. column is for the FMT program variables. FMT reads only the number on 
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each line of HMW _NP _AM_RTEST .RHOMIN. The ~ies name on the line is for human 

readability and is not read by FMT. 

Table 12. RHOMIN Input Parameters (See Appendix K for listing.) 

LiDe Variable Name ~riptioD 

1-66 RHOSPEC(i) density of the itbmineral species 
. 

. 
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FMT has three ·types of messages-fatal error messages, warning messages, and 

infonnation_al messages. A system error message pertaining to divide by zero that may occur is 

also described after the section on fatal error messages. 

In Table 13 all FMT messages are listed alphabetically with the type of message and a brief 

description. More detailed explanations are given in Sections 8.1 through 8.4. 

Table 13. FMTMessages 

Abbreviated Message Message Brief Explanation 
Type 

AQvio ... Informational Next iteration of the equilibrium calculations will include this 
aqueous species 

BATCH CALCULATION Warning Change between the initial and final elemental abundances 
ERRORS ... ~ 

greater th.an I 10 I 

CANNOT FIND LOCATION Warning CHEMDAT file does not have a "H+" species 
... 

.. Charge" abundance is not ... Fatal INPUT file has a nonzero charge value 

check problem type ... Fatal INPtiT file does not contain the words BATCH or TITRATE 
where expected 

~ivide by zero Fatal System error caused by insufficient water in the IN GUESS file . 
DONT HAVE ANY Informational Equilibrium calculations generated a set of species that have a 
REACTIONS ... concentration value and can not react chemically among 

themselves 

End of Autotitratioo Problem Normal Run Normal termination for a tittation problem 

ERROR IN INITIAL Fatal Linear programming algorithm did not converge to produce an 
ESTIMATE ... initial set of values for the root finding algorithm 

"BXAcr' mole amounts ... Warning Solution specified in the IN GUESS file is not charge neutral 

INPUT ERROR to -·· Fatal Linear programming algorithm not coded c~tly 

' 
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MASS BALANCE ERRORS Warning Change between the illitial and final elemental abundances 
... -6 greater than I 1 0 I 

MAXELEM= ... fatal CREMDA T file contains more elements than allowed 

MAXSPEC= ... Fatal CHEMDAT file contains more elements and species than 
a1Jowed 

MUST PUT ALL AQUEOUS fatal CHEMDAT file has aqueous species after solid species 
... 

MU(ttJ)= ... Informational Equilibrium calculation has not converged after MAXiT 
iterations, indicating that one or more reactions are not at 
equilibrium . 

Negative Element or Species Fatal INPUT file bas a negative value for an element or IN GUESS fi le 
Abundance ... has a negative value for a species · · 

"NEWT' option ... Fatal CHEMDAT file contains the word "NEW T' 
., 

No Convergence on Equi ... fatal Equilibrium root finding algoridun did not converge 

PROBLEM TOO LARGE ... Fatal INPUT file has too many beakers for a titration problem 

Species "H20" must be first ... Fatal CHEMDA T file does not have "H20 ... " at the beginning of all 
species 

SINGLE BATCH Nonnal Run Normal termination for a batch problem -
EQUUJBRATION 
COMPLETED 

SOLUBILITY PRODUCT Informational Solubility product for a solid species exceeded (supersaturated) 
VIOLATION ... during an iteration of the equilibrium calculations 

'a number' SOLUBILITY Informational A count of the number of supersaturated solids per iteration 
PRODUCT VIOLATIONS 

Switching Routine Hung ... Informational A species with a very sma11 concentration bas been added and 
then deleted from the equilibrium calculations three times 

To use TITRATE option ... Fatal INPUT file does not have one of these words: LINEAR, LOGlO, 
or ASREAD that specifies the amount allocated to each beaker 

Trying to shift reaction ... Fatal Error message from coding 

I ' 

' 
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VALID CHARGE BALANCE Fatal CHEMDAT file has a negative or u:ro value for the variable 
ELEMENT NOT ... RPLWCHG 

Was expecting the Fatal INPUT file does not have the word 1TI'RA TE following the 
"'JTI'RATE'' •.. section of unused values 

8.1 Fatal Error Messages 

A normal FMT run will terminate with a message displayed at the user's screen of either 

"SINGLE BATCH EQUILffiRATION COMPLETED" or "End of Autotitration Problem" for a 

batch or titrate problem, respectively. Fatal errors terminate the execution of FMT abnormally. 

These errors are always printed on the user's screen and unit 6', the default value of which is the 

user's screen. The same and/or additional messages may be printed in the OtiTPUf file. 

Each error can generate one or more messages as shown below between lines of asterisks. A 

bracketed line preceding messages indicates where messages are printed. A pair of single quotes 

enclosing a phrase starting with 'value .. .' indicates that the run time value in FMT will be listed. 

The errors are listed in alphabetic order as they appear on the screen. 

8.1.1 Error: "Charge" abundance is not .. . 

************ ****** * ******************** 
[on unit 6] 
ftCharge" abundance is not numerically zero 

[on screen] 
"Charge" abundance is not numerically zero 
or 
"Charge• abundance is not numerically zero, INJECTED 
or 
·cha~ge" abundance is not numerically zero, INITIAL 

[ in OUTPUT file) 
•charge • abundance is not numerically zero 
*************************************** 

This error occurs when the last elemental amount in the INPliT file is greater than a numeric 

zero, that is, plus or minus l.Oxl0-13
• The last line printed to the screen differs for batch and 

titration problems. H the last word in the line following "numerically zero" states: 

·By default. unit 6 is the user's screen. The user could define a file= 6. If unit 6 is the user's screen, the message 
sent to 6 is printed first. followed by the [on screen) messages. 
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• no word, it is a batch problem; the last line in element list does not have a 
zero charge specified 

• ''INJECTED" the first or titrant solution does not have a zero charge specified 

• "INI11.AL,. the second or titrated solution does not have a zero charge 
specified. 

To correct this problem, change the charge amount in the INPUf file to 0.0. 

8.1.2 Error: check problem type . •• 

*************************************** 
(on unit 6] 
check problem type option: BATCH or TITRATE 

[on screen] 
CHECK PROBLEM TYPE SPECIFICATIONS 

[in OUTPUT file] 
check problem type option: BATCH or TITRATE 
*************************************** 

On line 4 of the INPur file (the CDUMl variable), the character string must be exactly 

'BATCH' or 'TITRATE'. 

Check that all the characters m the word are capitalized and the word is immediately 

surrounded by a pair of the single quote character. No spaces, tabs, or unprintable characters are 

permitted in the word. 

8.1.3 Error: ERROR IN INITIAL ESTIMATE •• • 

·······················~··············· 
(on screen) 
ERROR IN INITIAL ESTIMATE DETERMINATION, INITGES 

[on unit 6] 
LINEAR SYSTEM INCONSISTENT [or] NO SOLUTION IS FEASIBLE 

[in OUTPUT file] 
ERROR IN RESULTS OF FEASBL 
Results of call to FEASBL, IER= 2 (or] Results of call to FEASBL, IER= 3 
••••••••••••••••••••••••••••••••••••••• 

The linear programming routine could not fmd a set of species concentrations that satisfies 

the material balance for the given input. The linear programming algorithm is the weakest part 

of the code. The input could still represent a physical problem, but it may be a difficult 

combination of input values for the optimizing algorithm to find a solution. 
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Set up the initial solution desired in the INGUESS flle and force FMT to read INGUESS with 

the flags •MOLES' ·EXAcr' set in the INPtrr file. Then develop and enter a set of species 

concentrations that sum to the desired element totals and is charge-neutral. This will bypass the 

linear programming algorithm. 

8.1.4 Error: INPUT ERROR to •.• 

*************************************** 
[on unit 6) 
INPUT ERROR to FEASBL 
NEQ.gt.IDIM . or . IDIMPl.lt.IDIM+l [or] NEQ.ge.NVAR 

(on screen] 
ERROR IN INITIAL ESTIMATE DETERMINATION, INITGES 

[in OUTPUT file] 
ERROR IN RESULTS OF FEASBL 
Results of call to FEASBL, IER= 1 
*************************************** 

NEQ. the number of linear equations must be greater than the first dimension of the 

coefficient array or the dimensions of the working arrays must be greater than NEQ+l [or] NEQ 

must be greater than the number of variables, NV AR. 

Contact the code sponsors. This message indicates programming errors. 

8.1.5 Error: MAXELEM= 'value for .•• 

••••••••••••••••••••••••••••••••••••••• 
(on unit 6] . 
MAXELEM= 'value for MAXELEM' 
TTLELEM= 'value for TTLELEM 
Parameter Dimensions Too Small for this Problem 
Must Increase 'MAXELEM to MAXELEM='value for TTLELEM+l ' 

{on screen] 
MAXELEM DIMENSION IS TOO SMALL 
••••••••••••••••••••••••••••••••••••••• 

This error occurs when the number of elements in the CHEMDAT flle exceeds MAXELEM, 

a programmatic value which is set to 30. 

Contact the code sponsors to set a higher limit for MAXELEM. If running FMT outside of 

WIPP, change the value set for parameter MAXELEM and recompile the code. 

8.1.6 Error: MAXSPEC= 'value for ... 

••••••••••••••••••••••••••••••••••••••• 
{on unit 6] 
MAXSPEC= 'value for MAXSPEC' 
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TTLSPEC= •value for TTLSPEC' 
Parameter Dimensions Too Small for this Problem' 
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MAXSPEC 01MENSION IS TOO SMALL 
**** * ************* ** ******************* 
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This error occurs when the number of species plus the number of elements in the CHEMDAT 

file exceeds MAXSPEC, a programmatic value which is set to 250. 

Contact the code sponsors to set a higher limit for MAXSPEC. H running FMT outside of 

WIPP, change the value set for parameter MAXSPEC and compile the code. 

8.1.7 Error: MUST PUT ALL AQUEOUS • .• 

••••••••••••••••••••••••••••••••••••••• 
(on screen) 
MUST PUT ALL AQUEOUS SPECIES BEFORE MINERALS 

[in OUTPUT file) 
MUST PUT ALL AQUEOUS SPECIES BEFORE MINERALS 
••••••••••••••••••••••••••••••••••••••• 

Thls error occurs in the CHEMDAT file when a solid phase species is listed before an 

aqueous phase species. 

In the CHEMDAT ftle, ensure that all aqueous species are declared before solid species. 

8.1.8 Error: Negative Element or Species Abundance •. • 

••••••••••••••••••••••••••••••••••••••• 
[on screen) 
Negative Element Abundance Entered 

or 
Negative Species Abundance Entered 

[in OUTPUT file for batch option] 
Negative element abundance in input file 
'element name' 'abund value' 
STOPPING EXECUTION in ROUTINE ONEFLSR 

or 
Negative species abundance in inguess file 
•species name ' 'abund value' 
STOPPING EXECUTION in ROUTINE ONEFLSH 

[in OUTPUT file for titration option] 
Negative element abundance given, INJECTED 
' element name' 'abund value• 
STOPPING EXECUTION in ROUTINE FMT2PO 

or 
Negative element abundance given, INITIAL 
'element name' 'abund value• 
STOPPING EXECUTION in ROUTINE FMT2PO 
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The error "Negative Elemen~ Abundance Entered" is generated when an element amount in 

the INPUT flJe is negative. The OUTPUT file contains the element name (from the CHEMDAT 

flle) and the negative amount read from the INPUf file that caused this fatal error. For 

• 'BATCH' problem: If the·last line in the OUTPUT file states "ROUTINE ONEFLSH'', 

the 'BATCH" flag was set in the INPUT file. 

• 'TITRATE" problem: If the last line in the OUTPUT ftle states "ROUTINE FMT'', the 

'TITRATE' flag was set in the INPUT file. The first line of the error message 

"Negative element ... " in the OUTPUT file tells which solution the fatal error is in

the INJECTED solution is the first solution or titrant solution while the INITIAL is the 

second solution, or the titrated solution. 

The related error "Negative Species Abundance Entered" is generated when a species amount 

in the INGUESS file is negative. The OUTPUf file contains the species name (from the 

CHEMDAT file) and the negative amount read from the INGUESS file that caused this fatal 

error. For 

• 'BATCH' problem: If the last line in the OUTPUT file states "ROUTINE ONEFLSH", 

the 'BATCH' flag was set in the INPUT file. 

• 'TITRATE' problem: If the last line in the OUTPUT file states "ROUTINE 

FLASHIJ", the 'TITRATE' flag and the 'MOLES' 'EXACT' flags were set for either the 

titrant or titrated solution by the INPUT flle 

Change the negative amount in the INPUT or INGUESS file to zero or positive amount. 

Check the rest of the INP1IT or INGUESS file for any negative amounts and change to zero or 

positive amounts. 
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This error occurs in the CHEMDAT file when the character strjng 'NEWT' is set. 

Change the character string to 'nNEW r in CHEMDAT. The 'NEW T' feature is nor 

supported in this release ofFMT. 

8.1.10 Error: No Convergence on Equi ••• 

*************************************** 
[on screen] 
No Convergence on Equi Solid Suite 

[in OUTPUT file) 
EXITED SOLID ITERATION LOOP, MAXIMUM REACHED 
diagnostics , no solid convergence achieved 
list of element abundances follows : 
•value for ABUND(i)' •values for ELNAMES(i) ' 
list of species abundances follows : 
•value for NMOLES(i)' 'values for NAMES(i) • 
*************************************** 

This error occurs when ther~ is no convergence in the equilibrium root finding algorithm 

after 20 iterations. (The number 20 is hard coded in the program.) 

Contact the code sponsors. The algorithm has checked at least 20 different sets of solids and 

found no equilibrium solution. Either the problem is unusually complex or the particular set of 

element abundances represents a condition for which no solution can be foun~i. In more than 

nine years experience with this equilibrium algorithm, this error bas never occurred. If this error 

occurs, try breaking the problem into pieces and approach the desired equilibrium systems 

stepwise instead of all at once. 

8.1.11 Error: PROBLEM TOO LARGE FOR .•• 

*************************************** 
[on screen] 
PROBLEM TOO LARGE FOR SPATIAL ARRAY DIMENSIONS 

{in OUTPUT file] 
TOO MANY NODES IN THE X AND Y DIRECTION 

NSPACE set to 'value for NSPACE' 
MWIDTH set to 'value for MWIDTH' 
MUST CONFORM TO THE FOLLOWING 
NSPACE .LE . 'value for MXSPACE' 
MWIDTH . LE . 'value for MXWZDTH' 
MWIDTH*NSPACE+2 . LE . 'value for MXANDY' 
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This error appears in titrate problems when NSPACE, the number of Erlenmeyer solutions, is 

greater than 66. 

Reduce the NSPACE parameter in the INPUT file to 66 or less and adjust the ASREAD 

volumes to 66 or less if using 'ASRBAD.' 

8.1.12 Error: Species "H20" must be first •• • 

.................................. ~ .... 
(on unit 6] 
Species "H20" must be first species in list 

Also, the f irst 3 chars. must be "H20" 

[on screen] 
FIRST SPECIES NAME IS NOT H20 
*************************************** 

This error occurs in CHEMDAT when the variable NAME(l) does not contain the character 

string H20 as the first 3 characters. The NAME variable is read on line 14 as printed in the 

listing of HMW _NP _AM_RTEST.CHEMDAT (Appendix 1). 

Check that there are no spaces in the string H20 and that the string immediately follows the 

single quote mark. 

8.1.13 Error: To use TITRATE option ••• 

••••••••••••••••••••••••••••••••••••••• 
[on unit 6} 
To use TITRATE option, specify: 

'TITRATE' 'LINEAR or LOGlO' DVMIN DVMAX 
where DVMIN and DVMAX are the minimum and maximum titrant volumes. 
When LINEAR is used, multiples of DVMIN (mL) are added to each beaker. 
When LOGlO is used, volumes from DVMIN (mL) to DVMAX (mL) are added t o 

each beaker on a logarithmic scale. 

[on screen) 
Check Specifications for TITRATE Option 

(in OUTPUT file} 
To use TITRATE option, specify: 

'TITRATE' 'LINEAR or LOGlO' DVMIN DVMAX 
where DVMIN and DVMAX are . the minimum and maximum titrant volumes. 
When LINEAR is used, multiples of DVMIN (mL) are added to each beaker. 
When LOGlO is used, volumes from DVMIN (mL) to DVMAX (mL) a re added to 

each beaker on a logarithmic scale. 
*************************************** 
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This error occurs when the INPUr file does not contain the one of the strings 'LINEAR'. 

'LOGIO' , or 'ASREAD' following the required 'TITRATE' string after the section of unused 

values (see line 100 in Table 6). 

Check that one of the permissible character strings LINEAR, LOG 10, or AS READ is 

enclosed in single quotes and listed after the TITRATE string in the line. 

8.1.14 Error: Trying to shift reaction ••• 

[in OUTPUT file] 
Trying to shift reaction to the left, but 

SMLPRD is .LE. O.dO 

[or] 
Trying to shift reaction to the right , but 

SMLRCT is .LE. O. dO 
••••••••••••••••••••••••••••••••••••••• 

FMT is attempting to eliminate one of the species involved in a solids-only reaction but there 

is no more product (top message) or there are no more reactants (bottom message). 

This is an error message left from code development. Contact the code sponsor if this error is ... 
triggered; however, we expect that this error will not occur. 

8.1.15 Error: VALID CHARGE BALANCE ELEMENT NOT ... 

••••••••••••••••••••••••••••••••••••••• 
[on screen) 
VALID CHARGE BALANCE ELEMENT NOT SPECIFIED 

[in OUTPUT file) 
Need to specify the charge balance element 
••••••••••••••••••••••••••••••••••••••• 

This error occurs in the CHEMDAT file when the variable RPLWCHG is negative or zero. 

The RPLWCHG variable is read on line 866 as a 2 (the element Oxygen) in the listing of 

HMW _NP _AM_RTEST.CHEMDAT (Appendix 1). 

8.1.16 Error: Was expecting the "TITRATE'' .•. 

••••••••••••••••••••••••••••••••••••••• 
[on unit 6] 
was expecting the •TITRATE• flag 

To use TITRATE option, specify: 
'TITRATE ' 'LINEAR or LOGlO' DVMIN DVMAX 

where DVMIN and DVMAX are the minimum and maximum titrant volumes . 
When LINEAR is used, multiples of DVMIN (mL) are added to each beaker. 
When LOGlO is used, volumes from DVMIN (mL) to DVMAX (mL) are added to 
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where DVMIN and DVMAX are the minimum and maximum titrant volumes. 
When LINEAR is used, multiples of DVMIN (rnL) are added to each beaker. 
When LOGlO is used, volumes from DVMIN (mL) to DVMAX (rnL) are added to 

each beaker on a logarithmic scale . 
••••••••••••••••••••••••••••••••••••••• 

This error occurs when the INPUT file does not contain the 'TITRATE' string after the 

section of unused values. (See INPUT file description for titrate problems, line 100 in Table 6.) 

Check that the character string 1TfRA TE is enclosed in single quotes and listed first in the 

line. There could also be missing lines or values prior to this line. In the unused values section, 

the variables and their permissible values must be present. 

8.2 System Error Messages 

There is one system error message "divide by zero" that occurs because of insuffici_ent water 

in the INGUESS file to support the chemical reactions. When this occurs, the solvent H20 has 

been consumed in the chemical reactions, so that when the amount of water (which is now zero) 

is used in the denominator of a divide operation, a "divide by zero" system error results, halting 

FMT execution. The FOR088 file was not generated due to the abnonnal termination. The 

chemical system may be too complicated to solve as specified. Breaking the system into pieces 

and using the INGUESS file may help. 

8.3 Warning Messages 

There are warning messages that indicate the calculated results are not valid. 

One or more messages are shown between lines of asterisks. A bracket line preceding any 

messages indicates where messages are printed. A pair of single quotes enclosing a phrase 

indicate that the run time value in FMf will be listed. 

The errors are listed in alphabetic order~ they appear on the screen. 

8.3.1 Warning: BATCH CALCULATION ERRORS ••• 

*************************************** 
[on unit 6) 
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{a listing of the initial and final abundances, element names and the absolute 
value of the differences between the initial and final abundances) 
MASS BALANCE ERROR INSTRUCTIONS 
1) Check to see how much abundances have changed 

Should only happen in batch problems, or when 
flashing initial or injected conditions 

2) This problem occurs when the diagnostic 
"Trying to get Internal Initial Guess" 
has been printed, and means that the initial 
guess provided by /MOLES/ is inadequate 

3) Try flashing with /nMOLES/-- this is the 
easiest way to try to fix the problem 

••••••••••••••••••••••••••••••••••••••• 

This message warns that material balance errors are present during the flash calculation. This 

message occurs when element abundances, including charge, change by more than 10-6 (relative 

or absolute depending on totals) during an equilibration. FMT prints the above message and 

continues on to the next flash in a titration problem. 

When this error is triggered. it usually means that modifications to the CHEMDA T ftle were 

made incorrectly. 

8.3.2 Warning: CANNOT FIND LOCATION OF ... 

••••••••••••••••••••••••••••••••••••••• 
[on unit 6) 
CANNOT FIND LOCATION OF "H+" INVALIDATING pH VALUE 

[in OUTPUT file] 
CANNOT FIND LOCATION OF " H+ o INVALIDATING pH VALUE 
••••••••••••••••••••••••••••••••••••••• 

This message occurs in the CHEMDAT file when the exact species name of 'H+' is missing 

from the species list or a space or unprintable character precedes the H+. The only effect of this 

warning is that pH and pmH values will not be printed. This warning occurs if the H+ species is 

renamed such that the first 2 characters are not H+. 

8.3.3 Warning: "EXACf" mole amoun~ . •• 

••••••••••••••••••••••••••••••••••••••• 
(in OUTPUT file] 
"EXACT" mole amounts not charge balanced 

CHARGE= •value of charge ABUND' 
••••••••••••••••••••••••••••••••••••••• 
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FMT has calculated the elemental abundances using the mole amounts given in the 

INGUESS ftle. The solution must be charge neutral otherwise FMT will modify the abundance. 

This error occurs when the species amounts in the INGUESS file do not maintain charge 

neutrality. The absolute value of the charge must equal or exceed l.Oxl0"12 for this error to 

occur. 

Check the species amounts in the IN GUESS file, being sure to maintain charge neutrality. 

For example, if you are increasing the amount of a positively ch~ged species, then add the 

necessary amount of a negatively charged species, observing stoichiometric rules. 

8.3.4 Warning: MASS BALANCE ERRORS .•• 

*************************************** 
(on unit 6) 
MASS BALANCE ERRORS at ISPACE= •value of Erlenmeyer solution• 
**** * ********************************** 

See explanation in Section 8.3.1 . 

8.4 Informational Messages 

There are informational messages that indicate where the code is during execution or what it 

is doing. These messages, presented in alphabetical order, are described below. 

8.4.1 AQ vio 'value of mu' ••• 

·································~····· (in OUTPUT file) 
AQ vio 'value of mu• 'species name' 'name index number' 
••••••••••••••••••••••••••••••••••••••• 

This message indicates that an aqueous .species is not at equilibrium, and that .it will be 

included in the next round of equilibration calculations. The message is triggered when the 

species activity is calculated to be greater than MINABU x 10-6 (usually 10"24
). 

8.4.2 DONT HAVE ANY REAcriONS •.• 

*************************************** 
(on unit 6) 
••••••••••••••••••••••••••••••••••••••••••••••• 
························••-*••················· * ** * DONT HAVE ANY REACTIONS TO EQUILIBRATE * * * 
****** BUT CONTINUING CALCULATION ANYWAY ****** 
*********************************************** 
••••••••••••••••••••••••••••••••••••••••••••••• 

[in OUTPUT file] 



FMT. Version 2.3 
User's Manual, Version 2.3 INFORMATION ONlY 
••••••••••••••••••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••••••••••••••••••• 
**** DONT HAVE ANY REACTIONS TO EQUILIBRATE *** 
****** BUT CONTINUING CALCULATION ANYWAY ****** 
*********************************************** 
*********************************************** 

*************************************** 
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This message occurs when there are no possible chemical reactions among the species with 

nonzero concentrations. This can occur during the normal process of solving the equilibrium 

system. 

8.4.3 MU(ttl)= 'value of mu' ••. 

*************************************** 
[on unit 6] 
MU(ttl)= 'value of mu• x 'value of Erlenmeyer solution• 

(in OUTPUT file] 
nonconvergent elemental abundances 
MU (ttl ) = •value of mu' x ' value of Erlenmeyer solut ion' 
table of element abundance 
•value for abund(i)' •value for elnames(i) • 
••••••••••••••••••••••••••••••••••••••• 

This is not a fatal error, but it is more than a run-time message. This message occurs when 

one or more reactions are not at equilibrium after MAXIT iterations. MAXIT is the number of 

iterations for minimizing free energy and set by the CHEMDAT file. The output froin the runs in 

which this message occurs must be checked carefully by the user to see if they are suitable to use. 

Often this message occurs at intermediate stages on the approach to the equilibrium composition, 

and final results are at equilibrium. 

8.4.4 SOLUBILITY PRODUCT VIOLATION •• • 

*************************************** 
(on unit 6] 
************SOLUBILITY PRODUCT VIOLATION************* 

'species name• ** 'value of mu' ** 

[in OUTPUT file) 
******** * ** *SOLUBILITY PRODUCT VIOLAT~ON************* 

' species name· ** •value of mu• ** 
••••••••••••••••••••••••••••••••••••••• 

This message occurs during execution of a batch problem when the solubility product of a 

mineral is exceeded. This message refers to FMTs nonnal algorithmic attempts to find the 

equilibrium suite of solid phases. 

8.4.5 'count of • Solubility Product Violations •.. 

*************************************** 
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This message occurs during execution of a batch problem whenever one or more solid 

species are supersaturated. The solid that is calculated to be the most supersaturated will be 

included in the next round of equlibrium calculations. 

8.4.6 Switching Routine Hung . . . 

•••••••••••••••••••••••••••••••••••••••• 
[on unit 6) 
Switching Routine Rung, Ending Batch # : 'beaker number of Erlenmeyer solution ' 
*************************************** 

A species has a calculated concentration right on the boundary between existing and not 

existing (MINABU vaiue multiplied by l.OXl0-6) and FMT cannot decide whether to include it 

or not. This message is triggered when FMT adds the same species three times in a row but the 

species gets deleted in the equilibrium root finding algorithm. Because the boundary between 

"existing" and "not existing" is very low (l.Ox10'24."about 1 moiety per kg H20), this message 

has no consequences. 



PMT. Version 2.3 
User's Manual, Version 2.3 INFORMATION ONlY 
9.0 DESCRIPTION OF OUTPUT FILES 

WP0#43037 
January 9, 1997 

Pa e87 

FMT generates a primary OUTPUT (.OUT) file and the secondary output flles as shown in 

Figures 1 and 2 in Section 6.1 . Secondary output files vary according to whether a batch (single 

flash) calculation or titrate (multiple flash) calculation is performed. (A batch problem has one 

flash calculation. A titrate problem has a user-specified number of flash calculations.) FOR088 

is the secondary file for batch problems; TITRATE is the secondary flle for titrate problems. 

9.1 OUTPUT 

For both batch and titration calculations, the primary flle OUTPUT (.OliT) file lists the 

problem identity, echoes the CHEMDAT flle, and contains a summary of element 

concentrations, species concentrations, and equilibrium parameters for each flash calculation 

performed. 

Note that while the user is printing the OUTPUT flle, page breaks will occur. The listings 

appended to this guide do not emulate the page break as a separate page but show such a ~ne as a 

Fortran page break, i.e., the line is prefixed with the character "1." 

9.1.1 Batch Problem 

Table 14 explains the OliTPUT (.OUT) file generated from a batch problem call~ 

BATCH_DOC. The "Line" column refers to the line numbers listed in BATCH_DOC.OliT. 

"Variable Name" column shows applicable FMT program variables and some formulas. 
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Table 14. OUTP:t.JT File Description for Batch (See Appendix L for sample listing.) 

Line Variable Name Description 

1 INFNM INPUT file name 

2' INGFNM INGUESS file name 

3 OUFNM OUTPUT file name 

4 CHFNM CHEMDAT file name 

5 notation; FMT sets temperature to 298.15 Kelvin 

6 TITLE99 problem title specified on line 1 of INPUT file with 'FMT' and version number 
appended 

7-8 DBASE I, unique data base identification specified on lines 1 and 2 of CHEMDAT file 
DBASE2 . 

10-13 this location would normally be filled with an echo print of ion interaction 
parameters and chemical species definitions, as read from the CHEMDAT i.nput . 
flle (Appendix 1). This information is reproduced in the OUTPUT file listing in 

. Appendix J and is described in Section 7 .3 . 

15-27 . this section contains computation status indicators printed during calculations to 
find the equilibrium system 

21-24 NAMES(i), MU(i) at the end of the first convergence loop, the solids brucite and magnesium 
oxychloride "MgOxycbloride," were oversaturated, and thus the system was not at 
equilibrium 

26 NKSPVIO number of solubility product violations for solids (minerals) 

27 NAMES(i) postulated that brucite was present in the equilibrium system, and thus added to the 
equilibrium calculations 

28 ALLI'IER number of times the diagonalized Hessian matrix system of equations was solved 
to reach the calculated equilibrium state 

29 Note: a page break occurs; the fllSt character "1" indicates a Fortran page break 
and is deleted before printing the remaining line 

29-31 TI1LE99, problem title and CHEMDAT input file (AJ>pendix I) iden~fication 
DBASEl, 
DBASE2 



FMT. Version 2.3 
User's Manual, Version 2.3 

' 32 PRES SUR, 
TEMPERA 

34-6~ 

ABUND(i) 

AQMOLES(i)/ 
KGH20 

AQMOLES(i)/ 
SOLNVOL 

AQMOLES(i)J 
SOLNVOLx 
MWELEM(i) 
xlOOO 

ELNAMES(i) 

63-76 

64-66 SOLMASS, 
KGH20x1000, 
TDSGPKG 

69 SPRHO 

72-73 SOLNVOL, TDS 

75 DENSITY(2, 
TDSGPKG) 

76 (OENSITY(2, 
TDSGPKG)/ 
SPRHO-l.)xlOO 
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pl'eSSW'e and temperature for batch problem 

table of Elemental Abundances 

"Total Moles" column contains the exact number of moles for each element as ' 

read from the INPUT file, or as calculated from species abundances as read from 
the INGUESS file 

"Aq. Molality" column is the total molality for each element in the aqueous .phase 

"Aq. Molarity" column is the total molarity foreach element in the aqueous phase. 
This number is calculated from the solution density, as discussed in this table on 
lines 63-76. 

"Aq. mglliter" column i.s the total aqueous element concentration in milligrams per 
liter 

identifies the element name corresponding to the row of values in the table . 
. 

this section documents the calculation of solution density, a quantity th!lt is 
required only for converting molal units to Molar units. In batch problems, the 
density is used only to produce the volume based concentration units (Molar, 
mglliter) printed in the OU'IPUT fue. The actual calculation of equilibrjum is 
conducted using mass-bas~. i.e., molal, units. FMT uses a correlation based on 
NaCI solutions (as noted on line 38) to calculate solution density from total 
dissolved solids (TDS). 

values calculated from equilibrium compositions 

density specified in the INPUT file for titrate problems. For BATCH problems the 
solution density from the NaCI correlation is automatically used. 

calculated values based on specified density on line 69 
' 

density calculated by FMT using the Nact correlation 

difference between the specified density (line 69) and the density calculated by 
FMT which will always be z.ero for BATCH problems 
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80-
164 

NAMBS(.i) 

MOLALTY(i) 
or for solids: 
NMOLES(i)/ 
NMOLES(l)/ 
MWH20 

' LNGAMA(i)x 
MOLALTY(i) 

LNGAMA(i) or 
1.0 for solids 

NMOLES(i) 

NMOLES(i)/ 
SOLNVOL 

NMOLES(i)/ 
SOLNVOLx 
MWSPEC(i)x 
1000 

' MU(i)/LN10 

166 PHVECf 

-(NMOLES 
(NPROTON)/ 
NMOLES(l)/ 
MWH20) 

167 OSM 

168 l:NGAMA(l}xlOO 
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table listing detailed information about the Species in the equilibrium problem. 
Note that only species that can be fonned from elements with nonzero 
concentrations are included. Species are sorted approximately in order of 
decreasing concentration. For example, the total phosphorus element 
concentration on line 59 is zero, so no detailed information is given for phosphorus 
species. 

"Species Name" column 

"Molality" column contains the species molality, moles per kg H,O, for all species 
including solids. However, the entry for water is not molality of water, which is 

invariant, but the mole fraction ~0 in the aqueous phase, as noted on line 173. 

"Activity" column is the product of the "Molality" and "Act Coer· columns or is 
defined to be 1 for solids 

"Act Coer• column is the calculated activity coefficient for the species, which is 1 
by definition for solids 

"Total Moles" column is the total ntimber of moles for the ith species 

"Molarity" column is the volume-based concentrations calculated from the 
"Molality" column using the solution.density described above on lines 63-76 

"mglliter" is the volume-based concentratiQns calculated from the "Molality" 
column 

"descriptor" column has various meanings •. as stated in tlie notes on lines 175-179 

pH: the negative base 10 logarithm of hydrogen ion activity 

pmH: the negative base 10 log~thm of hydrogen ion molality 

osmotic coefficient, a value related to the activity of water, a value calculated from 
the Pitzer equations . 

equilibrium relative humidity, equal to 100% times the water activity 

. 
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170 SPRHO 

171 

173-
174 

175-
179 

181 l:CHEMPOT(i)X 
NMOLES(i) 

183 NINVERS 

184 ICNT 
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ionic strength, in molal units, defined as 

Nspee 

L z~mi , where Z; is the charge on the 
i=2 

ith species, m1 is the molality of the ilh species. and index i runs from species 2 
through all aqueous species, with species 1 defined as ~0 

I· 

solution density, calculated as described on lines 63-76 

fugacity and log of fugacity of C02(g) (see derivation in Appendix U) 

notes defining water and gas molality 

notes describing the d~riptor column in table of concentrations for batch system 

the total dimensionless Gibbs free energy for the solution; the quantity that is 
minimized to find the equilibrium composition 

total number of times the diag6nalized Hessian matrix system of equations was 
solved; for batch problem, this value is the same as ALLITER on line 28 

number of times the species list was changed for computational purposes in the 
minimiz.8tion algorithm 

. 
In the BATCH_.DOC.OUT file on lines 34-61, the first table in the fil~ gi\tes the elemental 

abundances in various units. The first column "Total Moles" provides the basis for computation, 

i.e., the amount of each element, independent of phase, including hydrogen and oxygen. It is 

convenient to specify material on an approximately 1 kg H20 basis ( -55.5 moles H20). The 

second column "Aq. Molality'' (Aq. means aqueous) gives the aqueous phase ·totals; it is this 

portion of the output that corresponds to the aqueous phase element totals listed above. The "Aq. 

Molarity" and "Aq. mglliter'' columns are provided for the convenience of those users who p~fer 

these units. However, these units depend on the value used for solution density, which is 

approximated by FMT from a correlation based on the density of NaCl solutions ... Aq." means 

aqueous. 

The second table, Table of Concentrations for Batch System, on lines 80-164 lists molality, 

activity~ activity coefficient, and a descriptor for each chemical species that can be made from the 

elements with nonzero concentrations. For example, note that there are no species containing 
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"Air", ''TracerEI", ''Th(IV)", etc. in this list. These species are sorted in approximate order of 

decreasing molality. 

The descriptor serves several functions. First, it is the value that is actually tested for 

convergence (note that all values of the descriptor are less than the 1 o-6 as specified in line 7 of 

the output file listing for the CHEMDAT file; see Appendix J). The component species, lines 

84-93, do not have descriptors because these are species from which all other species are formed 

by chemical reaction. (This quickly leads into an arcane discussion of the algorithm used to 

calculate equilibrium. The interested user should refer to Smith and Missen (1991), particularly 

Chapter 6.) The descriptor values given for nQncomponent species, lines 94-104, all have 

.absolute values less than 10-6, thus indicating convergence. The remaining species, lines 105-

164, all have zero concentration. Most of these species are solids, and the descriptor is the 

saturation index, Sl=logto(Q/Ksp). an indication of how saturated the solution is with respect to 

that solid. A saturation index of 0.0 indicates the solution is exactly saturated. A saturation 

index less than zero indicates undersaturation. FMT does not allow solutions to be 

oversaturated. 

Lines 157-158 show that the species NaOH(aq) and HCl(aq) have zero concentrations, and 

descriptors of -293 and -254 respectively. As the note in line 178 indicates, the descriptor value 

for aqueous species with zero concentrations is approximately equal to the log10 concentration of 

that aqueous species in this solution. (For comparison, one atom in 1 kg H20 would have a 

molal concentration of 1.6x l0-24 molal, corresponding to a descriptor value of -23.8.) These 

values are a consequence of the choice of values for the standard chemical potentials of these 

species. As discussed in the CHEMDAT data base documentation (Section 7 .3.3), these species 

are nonphysical and included for convenience only. 

9.1.2 Titrate Problem 

Table 15 explains the printout for a titrate problem using the OUTPUT file generated from 

executing Np_NaCl_BM__LOG, Np_NaCL_BM_LIN and Np_NaCl_BM. The ''Line" column 

refers to the line numbers listed in Np_NaCLBM_LOG.OUT. "Variable Names" column shows 

FMT' s program names and some formulas. 
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Table 15. OUTPUT File Description for Titrate (See Appendices M, N, and 0 for sample 
listings of Np_NaCI_BM_LOG.OUT, Np_NaCl_BM_LIN.OUT, and 

·.Np_NaCl_BM.OUT, respectively.) 

Line Variable Name Description . 

l INFNM INPtrr tile name 
• 

2 lNGFNM INGUESS file name 

3 OUFNM OUTPtrr file name 

4 CHFNM CHEMDAT tile name 

5 notation that temperature is set to 298.15 Kelvin by FMT 

6 TITLE99 problem title specified on line 1 of INPUI' file with 'FMT' and version number 
appended 

7-8 DBASBl, unique data base identification specified on lines 1 and 2 of CHEMDA T file . 
DBASE2 

10.. most information in lines 10..309 corresponds to the OtiTPtrr file listing of the 
309 CHEMDAT po~on as provided in Appendix J an~ is described therein 

I• 
1()..12 repeat of lines 7-9 in OUTPtiT file for CHEMDAT (Appendix J) 

. . 
14 notation, user selects data base not to echo in OUTPtrr file 

,' 

16-33 repeat of lines 12-29 in OUTPtrr file for CHEMDAT (Appendix J) 

36-37 repeat of lines 1285-1286 in OUTPtiT ftle for CHEMDAT {Appendix J) 
. 

40 notation, FMT has a titration problem 

43- repeat of lines 1293-1559 in OUTPUT file for CHBMDAT {Appendix J) 
309 

311 RHFNM RHOMIN file name 

312- sum.mary information for the titrant solution flash calculation 
405 

406- summary information for the Erlenmeyer solution flash calculation 
503 

. 
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504 

SOS-
602 

603 . 
604-

' 701 ,. 
702 .. 

703-
800 

II 

801 

802- -
899 

900 

901-
998 

999 

.1000-
1097 

1098 

1099-
1196 

1197 

1198-
1295 

1296 

1297-
1394 

1395 
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summary infonnation for the ftrst beaker {same as Erlenmeyer solution when 
corrected for different volumes) 

notation; second beaker of Erlenmeyer solution 

summary information for addition of DV(2) to 1liter of the Erlenmeyer solution 

notation; third beaker of Erlenmeyer solution 

summary infonnation for addition of DV(3) to 1 liter of the Erlenmeyer solution 

notation; fourth beaker of Erlenmeyer solution 

summary infonnation for addition of DV(4) to I liter of the Erlenmeyer" solution 

notation; fifth beaker of Erlenmeyer solution 

summary infonnation for addition of DV(S) to 1 liter of the Erlenmeyer solution 

\ 

notation; sixth beaker of Erlenmeyer solution 

summary information for addition of DV{6) to 1 liter of the Erlenmeyer solution 

notation; seventh beaker of Erlenmeyer solution 

summary infonnation for addition of DV(7) to 1 liter of the Erlenmeyer solution 

notation; eighth beaker of Erlenmeyer solution 

summary information for addition of DV(8) to 1 liter of the Erlenmeyer solution 

notation; ninth beaker of Erlenmeyer solution 

summary infonnation for addition of DV(9) to 1 liter of the Erlenmeyer solution 

notatiqn; tenth beaker of Erlenmeyer solution 
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1396-
1493 

1494 

1495-
1592 

1593 

1594-
1691 

1692 

1693-
1790 

1791 

1792-
1889 

1890 

1891-
1988 

1989 TIFNM 

9.2 FOR088 
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summary information for addition of DV(l 0) to lliter of the Erlenmeyer solution 

notation; eleventh beaker of Erlenmeyer solution 

summary information for addition of DV(ll) to 1 liter of the Erlenmeyer solution 

notation; twelfth beaker of Erlenmeyer solution 

S\liJlJilaJ)' information for addition of DV(12) to 1 liter of the Erlenmeyer solution 

notation; thirteenth beaker of Erlenmeyer solution 
-

summary information for addition ofDV(l3) to 1liter of the Erlenmeyer solution 

notation; fourteenth beaker of Erlenmeyer solution . 

summary information for addition of DV(14) to 1 liter of the Erlenmeyer solution 

. 
notation; fifteenth (last) beaker of Erlenmeyer solution 

summary information for addition of DV( 15) to 1 liter of the Erlenmeyer solution 

TITRA 1E file name 

The batch-generated secondary file FOR088 contains three columns from the ''Table of 

Concentration for Batch System" in the OUTPUT file. The columns are total species moles, 

species name, and species molality with the species reordered as listed in the CHEMDAT fJ.le. 

FOR088 and the input flle INGUESS have the same format, and are designed to facilitate 

creation of a specific solution composition. FOR088 can be renamed and used as a template for 

an INGUESS file which the user can edit. Table 16 explains the FOR088 file generated from a 

batch problem. The "Line'' column refers to the line numbers listed in BATCH_DOC.FOR088. 
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Table 16. FOR088 File Description for Batch (See Appendix P for sample listing.) 

Une Variable Name Description 

1-115 NMOLES(i)l moles of the jib species normalized to 1 kg H,O (numerically equivalent to molality) 
NMOLES(l)l 

[ nmoles(i) ] *lkgH,O MWH20where 
NMOLES(2) same nmoles(H20) * mwH 20 
as NMOLES~O) . 
NAMES(i) the ith species names 

NMOLES(i) total number of moles forth~ ith species 

. 

9.3 TITRATE 

The TITRATE flle, · a secondary output file for the titrate problem, contains the titrant 

volumes and the equilibrated concentrations of all species, and the pH cmd ionic strength of each 

flash calculation from the OUfPUT file. The concentrations from each flash calculation have 

been reorganized by species for easy transfer to a graphics program for plotting. 

Table 17 describes a TITRATE file generated by FMT. The "Line" column refers to the line 

numbers listed in Np_NaCl_BM_LOG.TITRATE. Np_NaCl_BM_LIN.TITRATE and 

Np_NaCI_BM_LIN.TITRATE have similar sample listings in Appendices RandS, respectively. 

Table 17. TITRATE File Description (Appendix Q) 

Llne Variable Name Description 

1-3 1TILE99, problem title and CHEMDAT identification 
DBASE I, 

. 

DBASB2 

5-20 j , DV(j)•t.d3 jlh beaker and titrant volume added to jth beaker 

23- table of all species molal concentrations 
245 

NAMES(i) up to nine columns of species names on a line 
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j, SPMOLES(ij)l 
ACONST(i) 

jth beaker and species molal concentration 

247- j, IONICST(J) jth beaker and ionic strength 
262 

DV(j)•l.d3 titrant volume . 

PHVECf pH of solution ' 

-(NMOLES pmH: the negative base 10 logarithm of hydrogen ion molality 
(NPROTON)I 
NMOLES(l)/ .. 
MWH20) 

·. 
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Appendix A: Sample Screen Display ofBATCB_DOC 

1 B:nter chaadat file - to search on: np_ua 
2 B:neer rhomin Ule naae to search on: np_UI 
3 Bllte.r input Ule nmae (without .~ension) : batcli..Jioc 
• •cxs-I-LIBIS, library is W'PSNONP~CMSROOT: (PHT) 
5 ·C'MS-S-LUS£1', library aet 
6-CMS-I-SUPERSEDB, library Hat 8\IPitrBeded 
; 
a &l•anu in C'MS Li.brary WP$NONP~OI.SROOT~ [Pin') 
9 

10 PMTJOOf....HP..-')f . CK!ICDAT • :rnitlal loaJS• 
II nrr_KHW...,HP..;A)L960823 . CHEXDAT •CHEJ!DAT DATABAS& FIL& POR PM'l' 2.2 REGUSSION TEST:rNC• 
12 PMTJOM....HP ..A!(J60 . CK!JCDAT • Initial load • 
13 PMT.)OOf...,HP~TES'l' . CH'EliDAT •CHEKDAT DATA BASE FIU! POR PMT 2 .3 II!IGIUlSSION TESTINC" 
1~ Select CHEMDAT nue frOIIl Uet above: PM'l'.)OOf...,HP...,AJ\TBST . CHEMDAT 
IS Your C'MS library list conaiets of: 
10 WP$NONP~CMSROOT : IPMT) 
\7 
18 ·CMS-S-f'E'I'CHED. generation 1 of element WP$NONP1....,.01.SROOT: (PMT)PM'l'JIMW...,HP..;\Il..RTBST. CMEKDAT fatchecS 
19 
20 El81110nta in C'MS Library 'lfP$NONP~CMS'ROOT : (FMT) 
21 
22 PMTJOM...,HP..-')f . RHOKIN • tnitial load• 
23 FMTJIMW...,HP_.\tL960823 . RHOMIN "JUIOKIN DATABASE FIL& FOR P1n' 2 . 2 REGIUlSSION TESTDIC" 
2& FMTJQCW..NP...-'IlJlT£ST. IUIOMDI " JUIOlllli DATA BAS£ FILE FOR ftfT 2 .3 REGUSSION TESTDIC" 
2t. Select JUIOKXN nama froa list above: PMTJQftf....HP....AJ\'1'1!ST . RHOH:rN 
26 Your otS library list condaes of : • 
!!7 WP$NONP~CMS1l00'1' : [ f'MT) 
21t 
211 •cxs-s-PETCKED. generation 1 of elelUllt WPSliONP"-.O«SJU>>r: tPWrJFMTJQt\lt.lfP~TEST . IIHOMIN fetched 
30 B:nter • y • o r •y• to echo database in wr file : y 
31 
32 iaage name : "PliT_PA97" 
33 iaage CUe identification: •p PA97 2 . 3 • 
3ol luge file build identification: • • 
35 link date/tiae: 1-APR-1;97 09:55:3t.t0 
30 linker identification: "All-1t• 
37 
SS DG_.YPASS flag eat to nDGJIYPASS 
39 (.I'D.TITRATE)aATOlJ)OC . in; to llluatrate/dOC\IIDeDt "BATCH" nma PMT V2 . 3 
~0 DATAIIASB1 HMW8t/PW86; NP(V) -Na-C03- 0H- Cl-Cl04 (NRHI 1 
41 95 . 01 . 31 Aa(IIII-Na-Cl-C03-S04-POt (FRSR89.PRF90,P91.RPPR92,RPP9 • • RAFP94 1 
42 
~3 Accuracy of reactions 111 1. 00008-06 
.u KiniJINa elemental abuncSanc:e is 1.00008-18 
•s NU~Ql)er of Aqueoua Species is SO 
41) 

~; ACTIVITY COF.!P . FLAG PITUCT 
~a PinilhecS do 10 : reacS biOI b UI bl~l cphi 
49 Piniahed do ~0 : reacS theta (c. cl 
:;o P i niahed do 30 : rea ct t h eta Ia , al 
51 Finlahed do 40 : raad p ai(c,c. al 
52 FiniahacS <So 50 : read pai(a, a,cl 
53P1nhned do 55 : . read neucat(n ,cl 
~ Plniahed do 65 : read nauani(n,al 
65 FinilhecS <So 66: read ptztei (n , c . al 
50 uaing Pl'HER ACTIVITY COEFFICIENT IIOd.el 
S7 Charge Balance replaces element Oxygen 
~ 

59 Char Plaga : FLOW/BATCH/ TITRATE: BATCH UNUSED 
60 tbie il a BATCH probl-
61 
Q2 8cbo of Mole Specifications: DMOLES n.EXACT 
63 ECHO PIUNT OF ELIDG!NT ABUNDANCES Dl ONEFLSH 
sc 110 . 222364000000 Hydrogen 
65 55 . 1654821000000 OX)'Van 
G6 0. 200000000000000 SOdiua 
67 1. OOOOOOOOOOOOOOOR-002 Potaed-
68 1 . 0000000000000008-003 Kagnea:i-
09 1 . ooooooooooooooo8-00t calci11111 
70 0.110000000000000 Chlorine 
71 1 . OOOOOOOOOOOOOOOE-003 Sulfur 
n l . OOOOOOOOOOOOOOOE-004 CArbon 
i3 0 . OOOOOOOOOOOOOOOE+OOO Poe Ion 
1~ 0. 0000000000000008+000 Negion 
7S o . ooooooooooooooOB+OOO Air 
70 1 . 0000000000000008-007 Boron 
n o.ooooooooooooooOB+OOO Broaine 
78 O. OOOOOOOOOOOOOOOB+OOO TracerEl 
79 0 . OOOOOOOOOOOOOOOB+OOO Tb I IVI 
80 O.OOOOOOOOOOOOOOOE+OOO AaiiiiJ 
81 O.OOOOOOOOOOOOOOOB+OOO OIVI I 
82 0. 0000000000000008+000 NP lVI 
83 0.0000000000000008+000 Cl04-(EL) 
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Appendix A: Sample Screen Display ofBATCH.J)OC 

(1.1 0. 000000000000000£+000 Phoq>horua 
65 0. 000000000000000£+000 Electron 
80 4. 906053 UOOOOOOOE-017 Charge 
ll7 . L't . (MDO.JIO• l.d-6) aoles NaB02.NaC1.2H20_'1'eeplaite_(20_Cl: daU.~n~itch 
ee .LT. (KDlAIIU•l . d -6) aolee Nltli508.5H20 __ sodi-_Pene.borate : deluwitch 
89 .LT. (KXNABU•l.d-6) aolaa NaOB(aq) •••.•. to. titrate. baae.only; dal•awitcb 
eo . Lor . (KDNABU• l.d-6) moles HCl (aq ) •.••.•• to. t itrata.acid.only: del•awitcb 
91 . LT. (KXNABU• l.d-6) moles K2B407 . &H2o~-Tetraborate_(30_Cl : del•raopt 
92 . LT . CHINABO• l.d-6) moles B&05COH) &c 8405(0H)&•: del•reopt 
93 .LT. (KINABO•l . d-6) IDOlea K8H6(S04)7 Kiaenita; del•reopt 
9' . LT . (HrHABU•l . d - 6) molea K8H&(C03)6 .3H2o___x-saquicarbonata: del, awitch 
95 . LT . (KINABU•l . d -6) molea 8303 (OH) &- 8303 COHI4·: delUwitch 
96 . LT. (MINABU• l.d-6) •olea Ca4Cl2(0H)6.13H20 __ CaOXychloride A: dal,awitch 
97 
98 • ••••• • • • • ••SOLUBXLlTY PRODUCT V70LATION•••• • • ••••••• 
99 •• Kg(OH)2 . rucite •• 1 , 002+01 •• 

tOO 
101 ••••• •••••••SOLUBILITY PRODUCT VIOLATION••••••••••••• 
102 •• Mg2Cl{OH)3.4H20------"g0xychloride •• 6 .69£+00 
103 
t~ 2 Solubility Product Violations 
105 Adding solid Hg (OH) 2 arucite 
100 .LT. CHINAJIU*l.d•6) 11oles NaOH(aq ) . .. • . • to .titrate .ba.se .only; deluwitch 
107 .LT. CKINABU•l .d-6) 11oles HCl (aql •.•.•.• to.titrate.acid .only; del,switch 
108 . LT . (KXNA.BU•t.d-6) 1101811 840SCOH)4a 8405(0Hl &•: del,awitch 
109 .LT . (MINABU 0 1 . d·6) 110leB 830)(0H)4- Bl0l(OH)4•; d e l Uwitch 
110pH (·log (aH+ )): p!IIIH(-log(IDH+)) 12.8532 12 . 7140 
t 11 fC02 (g) : log( tC02 (g) I • 6 . 983£-13 ·12 . 2 
t 12 Total Diagonal Inveraiona 84 
113 Total StoichiOIIetric Reopti•izations 9 
1 t• S INGLE BATCH E!OUILIBAATION COMPLETED 
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Appendix B: Sample Screen Display of Np_NaCl_BM_LOG 

1 Enter chudat file - to eeuch on: np_11111 
2 Ent.er rhoaln file nau to eearch on: op_am 
3 enter input file naae tvitho\lt .extendonl: npJac:~log 
4 'OIS- I-t.fBJS, library 18 WP$NONP"-.~OO't: (PMTJ 
5 'CMS-S-LIBSBT. Ubrary eet 
6 -CMS-1-SUPERSEDB, library lin 8\ll)eraeded 
; 
8 El-ta in CMS Librazy Wl'SN<»W"-.OISROO't : IFKTI 
e 

10 FHTJQnf~P...;\I'I . CK!MDAT "In1t.1al load• 
11 FMTJIHW..JfP_.\!L960823 . CIIl!:MZ)AT "CHEKDA'l' DATABASE Pl.LB FOR PII'J' 2 .2 REGRESSION TESTING" 
12 FMTJOIW.JlP_,\!LP60. CKBXDAT • Ir:aitlal load• 
13 FMTJ(MW~P...Nl)lT&ST .CHmmAT "C'IlEHDAT DA'l'A BASE PXLB FOR P1n' 2 . 3 IUICRBSSION TESTING• 
,,. Selec:t. CHEKDAT name froa lilt above: l"MTJOIW.JlPJ,MJt'I'RS'l'.CHI!JII)A'l' 
15 Your CMS library liet c:oneiete of: 
10 WP$NONP"-.CMSROOT: (PMT) 
17 
HI I OIIS• S• J''K1'0U!D. oener-a t lon 1 ot ol.oaont WP$NI»>P"-.CMSJIOO'J'I IPN'l'Jl¥l'JDM.Jff~.e~1' let:ch.d 
19 
l'O Elemente La CMS Library WP$NON1>"-.CKSROOT: (FliT) 
21 
~ PM'l'.)«MW.JfP...;\I'I . RHOMJN • tnithl loa4• 
23 PH'l'J(HW.)n'_.\!L96082l . RHOKIN "JUIOKIN DATABASE Fll.E FOR PM'l' 2.2 IIEG.R2SSION TiSTING" 
241"KTJOnf.JlP...;\!UtTEST . IUiotmf "IUtOIUN DATA BASE Fn.E FOI\ fMT 2 . 3 RBGR.BSSJON TESTING" 
~ Selec:t. RHOMJN name froa list above: f'lft'_HMW_m>~.RHOIU:N 

26 Your CKS library lilt c:onaiete ot: 
2; WP$N<»WA..OISAOO'l' • [FliT) 
28 
28 ·CMS-S-PE1'0(E[), generation 1 of element WPSNONP"-.OISI\00'1' : lf'lft'IPMT.)OOfJ(P..;Ul.JtTEST. RHOKIN fetched 
30 Enter •y• or •y• to ec:bo dat.a.baaa in OUT file : n 
31 
32 iaage ~: "PMTJA97 • 
33 t.lga fila idcmtific:ation: •p 1'.1.97 2.3 • 
3-1 iJIIaga rue build 1dant1fic:ation: •• 
35 link CSate/ t.iiM : 1-APR-19~17 09 :55:3' . 00 
se linlcer 1dentif.1c:at.ion : ·ut-u• 
37 
38 00_.8YPASS flag eat. t.o DOOJI'n'ASS 
39 8em:baar)t TITRA'l'B Probl-, I.OClO opt.l.on; Np(V) O:l with COl ln S.61Jiolal NaCl FK'l' V2 . 3 
~O DATABASE : KMWU/FWI6 1 Np(VI - Na- COJ-OH-Cl - ClO• tNR!J•I l 
4195.01 . 31 Am(IIII-Na-Cl-COl-$0•-POo (FRSI\89,PRP90,P91,RFPI\92,RFF90 .~9•1 

4~ 

43 Ac:c:uraey of raac:tiona 1e 1. 0000£-06 
~· Kinimwa al411118J\tal abw:lcS.anc:e 1e l.OOOOE-18 
cs Nllaber of Aq\laous Spac:lee 1a SO 
•6 
~7 ACTIV1TY COEF. FLAC PITZACT 
~~ PITZER Data Base NOT Ec:boed in this Run 
•9 Pinisbed do 10 : read b(OI bill b(21 c:pbl 
SO F1nishad c!o 20 : reed thata(c:,c:) 
51 Finished do JO : read tbeta(a,a) 
S2 Fin1sbe4 do 00 : read palle,e,al 
53 P1niabad do 50 : read paita,a,c:) 
~ Piniebed do SS : read neuc:at(n , c:) 
55 Piniehed do 65 : reed nau.ani (n. a) 
50 F1niabed do 66 : read ptzt.d(n , c , al 
S7 ueing PI'l'%.ER ACT~TY CO£f1'1C1BNT IIOdel 
~ Charge Balanc:e replac:ea el-ent Oxyven 
59 
60 Cba r Plage: Fl.OW/ BA'l'CM/ TITRATE: TITRATE EXPLICIT 
01 tbll ie a TITRATION problem 
62 
63 Cberac:t.er Flage: J . C . DMOLES DEXACT 
64 charac:ter Flags: 1 . C , QMOL2S nEXACT 
65 pH 1-log(aH+II I peH(-log[aH+)I 11 , 7097 U . 6199 
06 fC02 (g); log[fC02(g))• 2 , 17LE-07 -6 .66 
67 pH t-loglaM+ll : ~1-log(aH•II 5 . 3205 s.nu 
68 fC02(g); log(fC02(g) I• ) . • OOE-02 -1 . 07 
~TITRATION Cha.rac:t.ar Plage 
10 c:duala T1TBA'I1! c:dual• I.OClO 
71 Firet VoJuma Added e 0.10 aL 
72 Pinal Voluaa Added • 10 . 00 aL 
73 
7-t pH (-log(all•) I; ~(-1og('IIIH+)) 5 . 3205 5.9141 
75 fC02(g) ; log[fC02(gl)• 3 • • 008-02 -1 . 07 
70pH l-log(aM+)II salf(-log(lllll+)) 5 . 6451 6 . 2386 
n rco2(gl : loolfC02t!lll• 2 . 716!-02 -1.57 
78pH (-log(aH+II ; ~(-1og(aH+J) 5.9936 6 . 5870 
79 fCO:il(g) z log(fC02(g))• 1.8t7B-02 -1 . 73 
BOpH (-1og(aH+II : pmH(- log (llllf+)) 7 . 9027 8 . 5360 
e1 rco2 lgl; log 1 fco2 (gl 1 • 3 . 555£-oo -3 . •s 
82pH 1-log(aH+llz paHt-1og(aH+II 8 . 8722 9 . 4653 
83 fC02(g): log(fCO:l(g) ) • • • :iiSOE-05 -0 , 37 
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Appendix B: Sample Screen Display of Np...NaCLBMJ.OG 

MpH ( - log(aH+)) 1 paH(-log(IDH+I) 9.2225 9.8154 
8S fC02 (g) 1 log I fC02 (g) I • 1 . 9222-05 -4 . 72 
86 pH (-log(aH+)) I paH(-log(aH+I) 9.4695 10.0620 
87 fC02 (g) ; log(fC02(g)l• 1.1082-05 -4 . 96 
88 pH (-log{aH+I) ; piiiH(-log(aH+)) 9. 6'719 10.26'0 
89 fC02(g) 1 log(fC02(g) ) c 7 . 1128- 06 - 5 . 15 
90pH (-log(aH+)) 1 piiiH(-log(aH+II 9 . 8U3 10.U06 
Ill fC021111 1 log(fC02(g)) • 4 . 8732- 06 -5 . 31 
92pH (-log(atl+l) 1 p!IIH(-log(mH+)) 10 . 0098 10 . 6002 
83fC02(gl ; log(fC021gll • 3 . S01B- 06 -5 . " 
94 pH 1-log(aH+Il l pmH (-log(mH+ll 10 . 1578 10 .7468 
9S fC02(g); log(fC02(g)l • 2 . 6U2-06 -5. 58 
96pH (-log(aH+)) 1 pmlf( - log(mH+)) 10 . 2955 10 . 8825 
8ifC02(g); log(fC02(gll• 2 . 0192-06 - 5.69 
GS pH 1-log(aH+)) ; plllfl(-log(mH+)) 10.4243 11.0086 
911 fC02 (g) 1 log I fC02 (g) l • 1 . 608£-06 - 5 . 79 

100 pH (-log (aH+ I) 1 pall( I -log(IIK+ l) 10.5454 11.1257 
101 fC02(g) ; log(fC02(g)) a 1 . 317£-06 -5 . 88 
102 pH 1-log(aH+JI: pmH(-log(mH+)) 10.6594 11.2341 
10.1 fC02(g); log(fC02(g)) • 1 . 106£-06 -5 . 96 
104 End of AutoTi tration Proble~~~ 
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Appendix C: Sample Screen Display of Np_NaCI_BM_LIN 

1 Enter cbem4at file J\4ae to search on : n,p_UI 
2 Enter r homin file naae to eeucb on: QP-P 
3 D t el' biput: fila - (witJMnat: .ext-.1-) 1 ap_...,1 '-•• .U• 
4 tCHS-1-LIBIS, library is WP$NONP~CMSROOT: (PM'l') 
S \CKS- S• L1BSBT, library set 
o -CHS- 1-SUPBRSBDE, l i brary list supereeded 
7 
8 Elements in CHS Li bre.ry WP$NONP~CHStlOOT: (ftt'l') 
9 

10 PM'rJ(MW..flP_AM.CHEMDAT • Initial load• 
11 PMT.J(KWJP..;UL960823 . C'HEMDAT ' CHEKDAT DATABASE MLB FOR PMT l . :l RBCJIBSSION TESTING" 
t2 PM'l'J(KW..flPJ!(J'60 . CKEHDAT 'lllitial load" 
13 FNT~P~TBST. CHEMDAT "CHEKDAT OAV. BASE nu: FOR PMT 2 . 3 RECRESSION TESTINC• 
14 Select CHEMOAT n&1141 tr- list above: PMTJ(KW..flP~TEST.C10l:MDAT 
15 Your CHS library List conaiats of: 
IG WPSNONP~CKSROOT: (PMT) 
~ ~ 

WP0 # 43037 
January 9, 1997 

Pa e 107 

18 tCHS·S-F'B'l"CJU!Z), generation 1 of al-t WPSNONP~CHSROOT: [PKT)PMTJOIW..flP-»lJtTEST. CHEMDAT fetched 
19 
~ El-ta in CHS Library WPSNONP~CKSROOT; (Pitt) 
2 1 
'22 PMTJ(MN..flP_AM. IUIOMI'N •Initial load" 
2l PMTJ(KW..flP~60823 . RHOMIN "JUIOMI'N DATABASE FlU: FOR PMT 2.2 UGRBSSION TESTI'NC' 
2' PMTJ(Hif..flP...;\)Lltn:sT . RHOHIN 'RHOKI'N DATA BASE PlL2 FOR PM!' 2 . 3 MGRBSSION TESTDfO' 
2S Select RHOKDI name from list above: Fll'r..JDIWJIP~TEST . RHOtUll 

2G Your CHS library liet consists of : 
'17 WPSNONP~CHSROOT: (PMT) 
28 
29 tOt.S-S- PETCHEO, generation 1 of element WP$NONP~CHSROOT: (Pin' I PMT.JQIWJIP ~n:sr. RHOMtJil fetched 
30 Enter •y • or •y• to echo 4atabase in OUT file : n 
31 
32 iaage - · · nrr_PA97• 
3a iaage file identification: • p PA97 2 . 3' 
~ t.age file build identification : •• 
3S linlc 4ate/time : 1-APR-1997 09 : 55 : 36 . • 0 
30 linker ldantification: ' All·l•· 
!t 
38 OO_BYPASS flag aet to nDG_BYPASS 
3R • aDCba.adt 1'1TRAft 11~1-, LIDM optlODr _, (V.)oa wlt:lll COJ ill s.C'-»1&1 .. c1 nrr V2 . J 
40 DATABASB1 t!MWU/PW86 t Np(V) -Na-C03-0H-Cl-Cl04 (NR9.) 1 
41 95 r01.31 ADII1I I ·Na-Cl-C03-SO•-P04 (FRSR89,FRF90,P9l,RFPR92 . RFF9 • • RRPP941 
42 
~3 Acc-uracy of reactions is 
•• Mi nimwa eltiJIIental abwtdanca ie 
• 5 Nlllllber of Aqueous Spaclea 1e 
CG 
47 ACTIVITY COEF. ~G PITUC'!' 

l . OOOOE-06 
l.OOOOE-18 

50 

48 PITZER Data aaae NOT Ecboed in this RWl 
49 Fin1ebe4 do 10 : read biOI b(l) b(21 c:pbi 
so Pin !abed do 20 : read tbeta.(c , cl 
51 Finiahed do 30 : read tbeta(a, a) 
52 P1niebed do •o: read pei (c: , c:, al 
G3 F1n1ebed do 50: read pei(a,a,c) 
:.4 Pinifbed do 55 : read oeucat(n, c) 
ss Pinisbed do 65 : read neuaniCn.al 
56 1'1nlabed do 66 : read ptztei(n,c, al 
57 uaing PITZER ACTIVITY C02J'P1Cn:Jft model 
se Charge klence replaces el-t OXygeD 
59 
60 Char Flaga: Ft.OW/ BATCJC/TITUTB: Tr'l'RATE 
et thia 1a a TITRATION problem 

EXPLICIT 

G2 
63 C'buacter Flags: J . C . nltOLES 
6t. ~racter Plaga: I . C . nMOLBS 
es pH c-too!alh) 1; paMI-lOO!IIIt.) 1 
G6fCOllgl 1 loo l fC02(g))• 
67pH (-loolaH•I l ; pmH(-logi111H•)) 
68fC02(0ll 109(fC02 (g))• 
119 TI'I'RATIOH ~rae tar Flags 

nEXAC'!' 
DEXAC'!' 

11. 7U7 

5 . 3205 

70 cdWDl• TITIIATE cdiiiD2• LINBAR 
71 Firat Volu.e Added • 0 . 10 aL 

11 . 6199 

5.9Ul 
2 . 1718- 01 - 6 . 66 



FMT, Version 2.3 

~NFORMATI 
WPOt43037 

User's Manual, Version 1.1 
January 9, 1997 

Pa e 108 
Appendix C Sample Screen Display of Np_NaCLBMJ..IN 

12 Pinal Volume Added a 1.40 1DL 
73 
74pH (-log(aH+)); pmH(-log(mH+]) 5 . 3205 5 . 9141 
7SfC02(g); log(fC02(g))• 3.4008-02 -1 .47 
76 pH ( -log(aH+ l I; pmH (-log (IIIII+ l) S.USl 6.2386 n tco2 (g), log 1 £C02 Cgl I• 2 . 7168-02 -1.57 
78 pH (-log(aH+l) 1 pat,H (-log(mH+)) 7.8183 8.4116 
79fC02(g); log[fC02(g)lc 4 . 720£-o• -3.33 
80 pH (•log(aH+I l1 pmll(-log(IIIH+]I 8.9167 9.5098 
81 fC02 (g); log I fC02 (g) I • 3.841£-05 -• . 42 
Ol!pH (-log(aH+III paiH(-log(mH+)I 9 . 1977 9 . 7906 
83fC02(g); log(fC02(g))c 2.0338-05 -4 . 69 84 pH (-log(aH+)I; PIIIH(-log(.ul+) I 9.3641 9.9569 
85fC02(g); log(fC02(g))c 1 . 4008-05 -•.as 
6G pH 1-log(aH+Il; pmH(-log(mH+II 9 . 4821 10.0747 
e7fC021gl; log(fC02(gJ) .. 1.0778- 05 -4.97 
80pH (-log(aH+)); pmH (-log(mH+Il 9 . 5733 10.1656 
sg fC02 (g) 1 log ( fC02 (g) I • 8.8158-06 -s.os 
90 pK (-log (aH+JI ; pnHI•log(IIIH+ll 9 . 6t73 10 . 2395 
91 fC02 (g) 1 log ( fC02 (g) I• 7.5018- 06 -5.12 
92pH 1-log(aH+)) I pmH(-log(IIIH+Il 9 . 7095 10.3015 
93 fC02 (g); log(fC02 ((J) )e 6 . 5588-06 -5.18 
94 pH 1-log [aH+Il ; PIIIKC-log(IIIH+Il 9 . 7631 10.3548 
95 fC02 (g) ; log ( fC02 (g)Jc 5.848£-06 -5.23 
96pH 1-log(aH+]I; pmH(-lO'g(IIIH+)I 9.UOO 10.4016 
91 fC02 (g) 1 log ( fC02 (g) )c 5 . 293£-06 -5.28 
98 pH l-1og(aH+)I; pmH(-log(mH+JI 9.8517 10.4431 
99 £C02 (g); log(fC02 (g) Jc 4 . 8488-06 -5.31 

tOO pR ( -1og(aH+)); ptl\)1(-log(IIIH+)) 9.8892 10.C804 
101 fC02 (g); log(fC02(g) Jc 4 .4838-06 -5 . 35 
102pH 1-log(a H+Il; piiiH(-log(aH•II 9 . 9232 10.5142 
103 fC02 (g) 1 log( fC02 (g)) • 4 .118B-06 -5 . 38 
t04 Bnd of AutoTitration Probl8111 
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Appendix D: Sample Screen Display of Np_NaCJ_BM 

1 Enter ch~at tile nama to aearc:b on : np.JUD 
2 Enter rhoain file naae to aearc:b on : n11_am 
:I IIDte~ illpllt fUe - (without .ext_.l_) t ap.JUC1Ja 
4 'CMS·I-LIBIS, library l8 WP$'NONP"-.CMSROO'l': (FM'I') 
5 \CKS·S·LIBSET, library eet 
Ci ·CKS· I·SUPERSBD£, library Uat aupezaeded 
7 
8 £le.mento in CM8 Library WP$NON1>"-.0ISR00'1': (FM'I') 
e 

10 FHT.JIMW_flP..;\H. CH!MDAT "Initial load" 
11 PKT...HMW..flP~60823.CH:Eia)AT "C'HEHDAT DATABASB PILB FOR FM'I' 2 . 41 REGRBSSION TESTING• 
12 FH'l'J(Iftf~P_M.160 . CMEKDAT "Initial load' 
13 PMTJIHW.J'fl'..M.,JtTEST. CHEKDAT "C'HEHDAT DATA BASB f'I.t.E FOR FM'I' 2 . 3 RJ!CRESSION TesTING" 
t c Select CKEKDAT naae fr- Uat allove : PM'l'~P~TBST. CMEKI».T 
tS Yau.r CMS library H a t conaiata of : 
IG WP$NONP"-.CMSROOT : (Pll'l') 

WP0#43037 
January 9. 1997 

Page 109 

I';' 
18 •CMS-S- FE1'01EJ) , generation 1 of element WPSNONl'"-.OISROOT: (f'MTJFMT...HMW...NP~TEST . CK:E:HDAT fetched 
19 
20 Elementa 11:1 CMS Library WP$NON1'"-.0ISROO'l' : !Flftl 
21 
22 PHTJOft(JIP..;\H. RHOKIN " Initial load• 
23 PMTJO(W_flP....}UL960823 . RHOlliN " RHOKIN DATABASE f'1L2 FOR ntT 2 . 2 RECRBSSION TESTDIC" 
24 f'HTJII'I'ILI'IP_,\tl,)lTEST . RBOKIN ' RHOHl:N DATA BASI! P:lLB FOR PMT 2 . 3 REC1U!SSION· TESTINC• 
2S Select RHOKIN nUle fr- Uat allove: FMT.JIMI(Jn>.M.,JlnsT. RHOKIN 
26 Your OtS library liat coneiata of : 
27 WP$NONP"-.CHSROOT : [FM"J') 
28 
29 'CKS-S•P£TO(EI) , genaraUon 1 of dement WP$NONP"-.CXSROOT : [PMT ) FM"J'JOlll)n'~BST . RHotllN fetched 
30 Enter • y• or •y• to echo cSatabiLae in OUT tUe : n 
31 
32 iaage -= "PH1'J>A97" 
33 image file identification: • p PA97 2 . 3• 
s• 111\age file build 1dentific.ation: • • 
as link date/ tlme: 1-APR-1997 09 : 55 : 34 . 40 
3G linker identification: "A11-14" 
37 
38 DC_.B'ItPASS nag aet to nDC..JYPASS 
39 •-c:lllla.rk 'fiftA'l'll PrD1>1_, IIP(V)02 with c:oll iD s.,t.olal 11ae1. .-r n.l 
~0 DATABASE: KMWU/FW86; Np(V) ·Na•C03·0H·Cl·Cl04 (NJ\941 1 • 
4 1 95 . 01 . 31 All\ (III I -Na-Cl·C03·S04·P04 (PRSR89, FRP90, P91, R.P'F'R92, RPP9&, AAPP94 I 
42 
43 Accuracy of reactions 18 1 . 00008·06 
4CHintmum elemental abun4ance ia l.OOOOE-18 
45 NWDber of .Aqueous S'peciaa 1a 50 
46 
~7 ACTIVITY COEP. PLAC PITUCT 
48 Pif'ZBI\ O.ta aaee HOT Echoed 1n thia Run 
49 Piniabe4 4o 10 1 rea4 b(O) bU) b(2) cphi 
50 f'1n1ebe4 4o 20 : read theta(c , c) 
51 Piniebe4 4o 30 : read theta(a.a) 
S2 1'1niahed ck> 40 : xeed pei (c , c,a) 
53 Finished ck> SO 1 read p e l Ia , a , c ) 
~ Piniebe4 doSS : cead neucat(n, c) 
~ l'iniehed do 65 : reacS neuani (n, e) 
56 Pi.niehed do r;r; , cead pt:r:tei(n, c,a) 
57 using PinER ACTIVITY C:OBP'l'ICu:NT aodal 
se Charge Bal.ance replace• el~t OXygen 
59 
60 Char Plage : PLOW/ BATOI/ 'J'ITRATE: TITRATE EXPL1CI1' 
81 this 1e a TITRATION probl-
62 
63 Character P1age: .l . c . niiOLBS DEXACT 
~ Character Plage : I . e . nKOLBS nEXACT 
aS pK l ·log[e.H•I l; s-MI·log(IDH+JI 11 . 7497 11. 6199 
66 fC021g) ; l.og(fC02(gJ)c 2 . 1'11£•07 -6 . 66 
67pH 1-log[e.H+)l : pml((·log[e.H+11 5 . 3205 S . 9U1 
68 fC02 (g) ; log I fC02 (g) )• 3 . 400£· 02 -1 . 41 
69 orl:ftAn<* o.araae..c nev• 
70 cd~• ~ZftAft ~· ADD!) 
11 nad..Liav tl.~raat -1-• ~ ~t ~U• 
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72 rb:n Vol- A4ISe4 • 0.10 IlL 
13 riAal. Vol- A4ISe4 • 10.00 IlL 
7<1 
7$ pll (-1og(aB+J)J s-11(-log( .. +)) 5.3205 s.nu 
70 fCO:l(g) 1 1og(fCO:l(g)J• J.•ooa-oa -1.n 
77 pll ( - 1og(aB+J)' s-11(-log( .. +J) s.uu C. :lJIC 
78 fCO:l(g)J 1og(fCO:l(g)J• 2.1,10-02 -1.51 
79 pll (-1og(aB+))J s-11(-log( .. +)) s.ttu •• 5110 
00 fC02(g)J 1og(fC02(g)J• 1 . 1na-02 -1. 1l 
81 pll (•log(aB+J ) J ~(-log( .. +)) f . 2l!Jl c.u .. 
82 fC02 (g}l 1og(fC02 (g)). 1.210&-02 -l . lt 
83 pll ( -1og[aB+))J s-11( - log( .. +)) '·"" 1 . 2UO 
e• 1co2 Cgl, 1og(fC02 Cgl 1 • s.uu-Ol -2.2C 
8$ pll (-1og(aB+))' s-11(-log( .. +J) 1 .JU1 I . SlSJ 
86 fC02 (g) ' 1og(fC02 (g) J. J.sssa-o• _, .. , 
a; pa c-lotrlaB+l >1 s-~~C-1otrl .. +U I . U11 I.J250 
88 fCO:l (tr)l 1og(fC02(trlJ• 1 . ua-o• -l.U 
89 PI C-lotr(aB+l J 1 s-11( - log[ .. +l l I . SC55 J.1SI7 
90 fC02Cg)l 1og(fC02 (glJ• I . SSR-05 -• . o7 
el pa c-lotr[aliii+J 1, .-rc-lotrl••J l 1 . 71 .. J . lOtl 
92 fC02Ctrll 1og(fC02(glJ• • . otoa-os -•.22 
93 pll (-1og[aB+))J plll(-log( .. +)) 1.1722 '·"" 9~ f:C02(g)J 1otr[fC02(g)J• • . 2soa-os 

_,,, 
85 pll (-log[aB+))' s-11(-log[ .. +)) •• ~225 J . l156 
00 f:C02(g)l 1og[fC02(glJ• 1 . na-os -• . 12 
97 pll (•1og[aliii+J )I s-11( -log[ .. +) ) '·"'' 10.0f20 
98 fC02(f')J log[fC02(trlJ• 1 . 10n-os _,_,. 
e9 pll (- 1og[aB+)), s-11 ( -log( .. +)) .... , 10.UOC 

100 fC02 (g), 1og[fC02 (g)). •. 1na-o• •5. 31 
101 p11 C- 1og(aB+J l r s-II C-1otrl••Jl 10.2155 10.1125 
102 fC02CtrJr log[fCO:l(tr)J• 2.oua-o• -s .u 
103 pll (-1og(aB+), s-11(-log[ .. +)) 10 . fSU U.2U1 
1()4 fC02(g)r 1og(fC02 (g ) J• 
105 End o f Au t oTi t r a t ion Problem 

1.100-0C -s. u 
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Appendix E: Sample Input File ''BATCH_DOC.IN'' 

'(. FD .TITRATE] BATCH_DOC.in; to illustrate/ document "BATCH" 
'CHEMFILE' 

' BATCH' I ' UNUSED' 

' nMOLES ', 'nEXACT', 
1.10222364E+02 Hydrogen 
5 .51654821E+Ol Oxygen 
2.00000000E-Ol Sodium 
,_.OOOOOOOOE-02 Potassium 
l.OOOOOOOOE-03 Magnesium 
l . OOOOOOOOE-04 Calcium 
l . lOOOOOOOE-01 Chlorine 
l .OOOOOOOOE- 03 Sulfur 
l . OOOOOOOOE-04 Carbon 
O. OOOOOOOOE+OO Posion 
O.OOOOOOOOE+OO Neg Ion 
O.OOOOOOOOE+OO Air 
l . OOOOOOOOE-07 Boron 
O. OOOOOOOOE+OO Bromine 
O.OOOOOOOOE+OO TracerEl 
O.OOOOOOOOE+OO Th(IV) 
O. OOOOOOOOE+OO Am(III ) 
O.OOOOOOOOE+OO U(VI) 
O.OOOOOOOOE+OO Np(V) 
O.OOOOOOOOE+OO Cl04-(EL) 
O.OOOOOOOOE+OO Phosphorus 
O.OOOOOOOOE+OO Electron 
4.90605392E-17 Charge 

WP0-43037 
January 9, 1997 

Paelll 

runs' 
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1 'Benchmark TITRATE Problem, LOGlO option; Np(V)02 with C03 in· 5 . 6~olal NaCl' 
2 'CHEMFILE' 
3 
4 'TITRATE' I 'EXPLICIT' , 
5 
6 'nMOLES 1

, 
1 nEXACT~, 

, 1 . 11017363E+02 Hydrogen 
a 6 . 15086815E+Ol Oxygen 
a 5.61000000E+00 Sodium 

10 0. OOOOOOOOE+OO Potassium 
11 O. OOOOOOOOE+OO Magnesium 
12 0. OOOOOOOOE+OO Calcium 
ta 1.61000000E+00 Chlorine 
t• O. OOOOOOOOE+OO Sulfur 
16 2 . 00000001E+00 Carbon 
16 O. OOOOOOOOE+OO Posion 
" O.OOOOOOOOE+OO Negion 
1s O.OOOOOOOOE+OO Air 
1e O. OOOOOOOOE+OO Boron 
20 0 . OOOOOOOOE+OO Bromine 
21 O.OOOOOOOOE+OO TracerEl 
22 0. OOOOOOOOE+OO Th (IV) · 
2s O.OOOOOOOOE+OO Am(III) 
24 O.OOOOOOOOE+OO U(VI) 
:ts 0. OOOOOOOOE+OO Np (V) 
~ O. OOOOOOOOE+OO Cl04-(EL) 
21 O.OOOOOOOOE+OO Phosphorus 
2s O.OOOOOOOOE+OO Electron 
~ -2 . 22044605E-l5 Charge 
30 
31 . I nMOLES I I InEXACT I I 
32 1.11018363E+02 Hydrogen 
33 1.05508682E+02 Oxygen 
34 1.56100000E+Ol Sodium 
35 O.OOOOOOOOE+OO Potassium 
36 O. OOOOOOOOE+OO Magnesium 
37 O. OOOOOOOOE+OO Calcium 
38 5.61100000E+00 Chlorine 
39 O. OOOOOOOOE+OO Sulfur 
~0 l . OOOOOOOOE+Ol Carbon 
4 1 O. OOOOOOOOE+OO Posion 
42 O.OOOOOOOOE+OO Neg Ion 
•3 O.OOOOOOOOE+OO Air .. O. OOOOOOOOE+OO Boron 
45 O. OOOOOOOOE+OO Bromine 
46 O. OOOOOOOOE+OO TracerEl 
~7 O.OOOOOOOOE+OO Th (IV) 
48 O.OOOOOOOOE+OO Am(III) 
49 O.OOOOOOOOE+OO U(VI) 
50 l.OOOOOOOOE+Ol Np(V) 
61 O.OOOOOOOOE+OO Cl04-(EL) 
52 O. OOOOOOOOE+OO Phosphorus 
53 O.OOOOOOOOE+OO Electron 
5.t -2.37316632E-15 Charge 
5S 
ss 15 2 . 25d3 0 . 0025d0 1.800001d5 'nDXVARIABLE 1 

s; 1 nDIFFUS ' , 
sa 1 CONVEC ' , 



FMT. Version 2.3 
User's Manual, Version 1.1 iNFORMATION ONly WP0t43037 

January 9, 1997 
Page 113 

Appendix F: Sample Input File "NpJilaCLBM..J.OG.IN" 

ss 1 nSSDIFF 1 
, 

eo 'nRESTART 1 
, 

s1 1 nPUSHPULL ' , 1 nMULTINJ' , 
62 

tl3 20 1 20 'nLOTS' 10 
6<1 ' nTGRAD' 'LINEAR' 
es • FRAC FLO' 'nTWO PHASE' ' nMASS TR • 
GO 3 
67 O. ldO 0 . 2d0 0 . 3d0 
eo l.d-7 O.dO 0.1829ld0 0.2d0 O.dO 'RHSFDIF ' 'LHSFDIF' 
~ 'nMOLES ' ' nEXACT ' Plain old pure H20 
10 1.11017364E+02 Hydrogen 
1 1 5. 55086820E+Ol Oxygen 
n 0 . OOOOOOOOE+OO Sodium 
;3 O. OOOOOOOOE+OO Potassium 
u O. OOOOOOOOE+QO Magnesium 
1s O.OOOOOOOOE+OO Calcium 
76 O. OOOOOOOOE+OO Chlorine 
n 0. OOOOOOOOE+OO Sulfur 
;s O.OOOOOOOOE+OO Carbon 
1e O. OOOOOOOOE+OO Poston 
oo O.OOOOOOOOE+OO Negion 
et O. OOOOOOOOE+OO Air 
e2 O.OOOOOOOOE+OO Boron 
~ · O.OOOOOOOOE+OO Bromine 
~ O. OOOOOOOOE+OO TracerEl 
115 O. OOOOOOOOE+OO Pu(III) 
sG O.OOOOOOOOE+OO Am(III) 
t~; 0 . OOOOOOOOE+OO U (VI) . 
oe O.OOOOOOOOE+OO Np(V) 
~ O. OOOOOOOOE+OO Cl04- (EL) 
so 0. OOOOOOOOE+OO Phosphorus 
91 O.OOOOOOOOE+OO Electron 
!l2 0 . OOOOOOOOE+OO Charge 
93 

~ l . d-12 l . d-20 (fracture, matrix permeabilities) 
~ 'VPOROS' 'FRFLASH ' (NOFLASH or FRFLASH , default is all flash) 
ll6 1 VAR_AQ_RHO' 1074.9d0 
97 'nNO X DIFF' I 

98 'UNIFORM I , 0 
(!9 

100 'TITRATE', 'LOG10 1 , 0 . 1d0,10.d0, 'niNJSOLIDS ' 
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1 'Benchmark TITRATE Problem, LINEAR option; Np(V}02 with C03 in 5.61molal NaCl ' 
2 I CHEMFIL·E I 

3 

~ I TITR.~TE I • I EXPLICIT I • 

5 
e 1 nMOLES ' , 1 nEXACT' , 
, . 1.11017363E+02 Hydrogen 
e 6.15086B15E+Ol Oxygen 
P 5.61000000E+OO Sodium 

10 O.OOOOOOOOE+OO Potassium 
11 0. OOOOOOOOE+OO Magnesium 
12 O.OOOOOOOOE+OO Calcium 
13 1. 610.00000E+00 Chlorine 
'" 0. OOOOOOOOE+OO Sulfu1· 
1s 2.00000001E+00 Carbon 
Hl 0. OOOOOOOOE+OO Poslon 
n O.OOOOOOOOE+OO Neglon 
10 O.OOOOOOOOE+OO Air 
19 O.OOOOOOOOE+OO Boron 
ro O. OOOOOOOOE+OO Bromine 
21 O.OOOOOOOOE+OO TracerEl 
n · O.OOOOOOOOE+OO Th(IVl 
23 0. OOOOOOOOE+OO Aro(III) 
24 O.OOOOOOOOE+OO U(Vl) 
2~ O.OOOOOOOOE+OO Np(V) 
26 0. OOOOOOOOE+OO Cl04- (EL) 
21 0.00000000£+00 Phosphorus 
28 O.OOOOOOOOE+OO Electron 
~ -2.22044605£-15 Charge 
30 
Sl . nMOLES I • • nEY.ACT .. 
:12 1.11018363£+02 Hydrogen 
3S 1.055086S2E+O~ o,._-ygen 
s.. 1.56100000E+Ol Sodium 
3!i O.OOOOOOOOE+OO Potassium 
36 O.OOOOOOOOE+OO Magnesium 
37 O. OOOOOOOOE+OO Calcium 
38 5.61100000E+00 Chlorine 
38 O.OOOOOOOOE+OO Sulfur 
40 l.OOOOOOOOE+Ol Carbon 
41 O.OOOOOOOOE+OO Posion 
1.2 O.OOOOOOOOE+OO Neg Ion 
43 O.OOOOOOOOE+OO Air 
·~ 

O.OOOOOOOOE+OO Boron 
•s O.OOOOOOOOE+OO Bromine 
-40 O. OOOOOOOOE+OO TracerEl 
4;' O.OOOOOOOOE+OO Th (IV) 
~ 0.00000000£+00 Am(III) 
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49 

so 
1\1 

52 

!-3 

5~ 

ss 
56 

O.OOOOOOOOE+OO 
l.OOOOOOOOE+Ol 
O.OOOOOOOOE+OO 
O.OOOOOOOOE+OO 
O.OOOOOOOOE+OO 

-2.37316632E-15 

U(VI) 
Np(V) 
Cl04-(EL) 
Phosphorus 
Electron 

Charge 

15 2.25d3 0.0025d0 1.800001d5 1 nDXVARIABLE 1 

57 • nDIFFUS I , 

sa I CONVEC 1 
, 

59 1 nSSDIFF 1 
, 

60 • nRESTART I • 

01 

62 
e;J 

1 n PUSHPULL', 'nMULTINJ', 

20 1 20 'nLOTS 1 10 
o• I nTGRAD I 

1 LINEAR I 
6~ 

1 FRAC FLO · 1 nT\'10 PHASE· I nMASS TR I 

e6 3 
6i O.ldO 0.2d0 0.3d0 
68 l.d-7 O.dO 0.1B29ld0 0.2d0 O.dO 1 P~SFDIF' 1 LHSFDIF 1 

G9 I nMOLES 1 InEXACT 1 Plain old pure H:!O 
10 , 
72 

73 

74 

75 

70 

n 
~e 

79 

81 

!2 

63 
84 

85 

ae 
87 

sa 
1!9 

90 

91 

92 

93 

1.11017364E+02 Hydrogen 
5.55086820E+Ol Oxygen 
O.OOOOOOOOE+OO Sodium 
O.OO OOOOOOE+OO Pocassium 
0. OO OOOOOOE+OO Magnesiwr, 
O.OOOOOOOOE+OO Calciwn 
O.OOQOOOOOE+OO Chlorine 
O.OOOOOOOOE+OO Sulfur 
O.OOOOOOOOE+OO Carbon 
O.OOOOOOOOE+OO Posion 
O.OOOOOOOO E+OO Negion 
O.OOOOOOOOE+OO Air 
O.OOOOOOOOE+OO Boron 
O.OOOOOOOOE+OO Bromine 
O.OOOOOOOOE+OO TracerEl 
O.OOOOOOOOE+OO Pu(IIIi 
O.OOOOOOOOE+OO Am(III) 
O.OOOOOOOOE+OO U(VII 
O.OOOOOOOOE+OO Np{V ) 
O.OOOOOOOOE+OO Cl04-(EL) 
O.OOOOOOOOE+OO Phosphorus 
O.OOOOOOOOE+OO Electron 
O.OOOOOOOOE+OO Charge 

e• l.d-12 l.d-20 (fracture. matrix permeabilities) 
95 'VPOROS' . FRFLASH ' (NOFLASH or FRFL ASH, default is all flash) 
9G 1 VAR~AQ_RH0

1 1074 .9d0 
97 1 nNO X DIFF ', 
98 I UNIFORM I • 0 
89 

100 1 TITRATE • , I LINEAR 1 
, . 1, 10 , 1 niNJSOLIDS I 

WPOt43037 
January 9, 1997 
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1 'Benchmark TITRATE Problem, LINEAR option; Np{V)02 with C03 in 5 . 61rnolal NaCl' 
2 'CHEMFILE' 
3 
4 • TITRATE I I I EY.PLICIT. ' 
5 

G 'nMOLES ', 'nEXACT', 
; l . ll017363E+02 Hydrogen 
e 6.15086B15E+Ol Oxygen 
9 5.61000000E+00 Soc\iurn 

10 O.OOOOOOOOE+OO Potassium 
11 O.OOOOOOOOE+OO Magnesium 
12 O.OOOOOOOOE+OO Calcium 
13 1.61000000E+00 Chlorine 
It O.OOOOOOOOE1-00 Sulfur 
1$ 2.00000001E+OO Carbon 
16 O.OOOOOOOOE+OO Poslon 
17 O.OOOOOOOOE+OO Neg Ion 
18 O.OOOOOOOOE+OO Air 
19 O.OOOOOOOOE.,.OO Boron 
20 O. OOOOOOOOE+OO Bromine 
21 O.OOOOOOOOE+OO TracerEl 
22 . O.OOOOOOOOE+OO Th (IV) 
23 O.OOOOOOOOE+OO Am(IIl) 
2• O.OOOOOOOOE+OO U!VI) 
2& O.OOOOOOOOE+OO Np(V) 
26 O.OOOOOOOOE.,.OO Cl04- (EL) 
27 O.OOOOOOOOE+OO Phosphorus 
28 O.OOOOOOOOE+OO Electron 
29 -2.22044605£- 15 Char ge 
30 

Sl · nl>10LES ' , · nEY.ACT · , 
32 1.11018363E+02 Hydrogen 
33 1 . 055086S2E+02 Oxygen 
Sol 1.56100000E+Ol Sodium 
35 O.OOOOOOOOE+OO Potassium 
36 O.OOOOOOOOE+OO Magnes ium 
s; O.OOOOOOOOE+OO Calcium 
38 5.61100000E+OO Chlorine 
311 O.OOOOOOOOE+OO Sulfur 
~ 1. OOOOOOOOE+Ol Carbon ., O.OOOOOOOOE+OO Poslon 
.:z O.OOOOOOOOE+OO Neg Ion 
.. 3 O.OOOOOOOOE+OO Ail: . .~ O.OOOOOOOOE+OO Boron 
45 O.OOOOOOOOE+OO Bromine 
•e O.OOOOOOOOE,..OO TracerEl 
4j O.OOOOOOOOE+OO Th (IV) 
•e O.OOOOOOOOE+OO Am (III) 
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O.OOOOOOOOE+OO 
l.OOOOOOOOE+Ol 
O.OOOOOOOOE+OO 
O.OOOOOOOOE+OO 
O.OOOOOOOOE+OO 

U(VI ) 
Np(V) 
Cl04-{EL) 
Phosphorus 
Electron 

~9 

50 

51 

52 

s:J 

54 

55 

- 2.37316632E-15 Charge 

~ 15 2.25d3 0.0025d0 l.BOOOOldS 'nDY.VARIABLE' 
s1 • nDIFFUS 1 

, 

sa 'CONVEC', 
s& I nSSDIFF I , 

60 1 nRESTART 1 
, 

et 1 n PUSHPULL I , I nMULTI NJ 1 
, 

62 

63 20 1 20 1 nLOTS 1 10 
G4 I nTGRAD I I LI NEAR 1 

~ 
1 FRAC FLO ' ' nTWO PHASE ' • nMASS TR' 

86 3 
s; O.ldO 0.2d0 0.3d0 
~ l.d- 7 O.dO 0.1829ld0 0.2d0 O. dO 'RHSFDIF' 1 LHSFDI F 1 

ee 1 nMOLES 1 'nEXACT' Plain old pure H20 
10 1.1101 7364E+02 Hydrogen 
it 5. 55086820E+Ol Oxygen 
12 0. OOOOOOOOE+OO Sodium 
; s 0. OOOOOOOOE+OO Potassium 
74 O.OOOOOOOOE+OO Magnesium 
75 O.OOOOOOOOE+OO Calcium 
7G O.OOOOOOOOE+OO Chlor ine 
n O.OOOOOOOOE+OO Sulfur 
;e O.OOOOOOOOE+OO Carbon 
;e O.OOOOOOOOE+OO PosTon 
60 O.OOOOOOOOE+OO Negion 
~ O.OOOOOOOOE+OO Air 
82 0. OOOOOOOOE+OO Boron 
&3 0. OOOOOOOOE+OO Bromine 
~ O.OOOOOOOOE+OO TracerEl 
as 0. OOOOOOOOE+OO Pu (III) 
ee O.OOOOOOOOE+OO Am(IlT) 
e1 0. OOOOOOOOE+OO U (VI l 
ae 0. OOOOOOOOE+OO Np(V) 
89 0. OOOOOOOOE+OO Cl04.- (EL) 
oo 0. OOOOOOOOE+OO Phosphorus 
~ O.OOOOOOOOE+OO El ectron 
112 0. OOOOOOOOE+OO Charge 
93 

~ l.d-12 l.d-20 (fracture, matrix permeabilities} 
os 'VPOROS ' 'FRFLASH' (NOFLASH or FP2LASH, default is all flash) 
p(j , VAR_AQ_P..HO I 1074. 9d0 
97 1 nNO X DIFF 1

, 

98 'UNIFORM' . 0 

100 ' TITRATE' • 'ASREAD' • 0 . ldO, 10 . dO, 1 niNJSOLIDS • 
101 0. 1 0000 
102 0 . 14251 
103 0.16 
104 0. 18 
IO!o 0 . 20309 
106 0. 2 2 
101 0. 24 
t OG 0. 26 
100 0 . 28943 
110 0 . 41246 
111 0 . 58780 

WP0t43037 
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,1-12 1.1938 
113 3. 4551 
11C , 10 • 000 
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Appendix 1: Listing of BMW _NP _AM_RTEST.CHEMDAT and References Cited in 
Listing 

1.1 Listing 

• Dat,TAILU'E I ..... , .,.., , MP(VI• .. <O)..OM<-l<lot , ..... . J. 
' U . 01 ,]1 .... 11UI• ... •C1· cx»---- IPNIIU.rvt0."1 • .,.U • .,.,&. QPPt&l' 

2) US · - T ' ·~II" ·-· •Miefl• 200 l.d•l l ,d•U 
·-· 2U. l5 l . dO 1 .40 

·~· 'OJO'Veft ' ·sod.i• " ' Poc.ut hn• • ....,.,, • • 'c:a.ld~· 'Cblo-r lae • 'l\lllf\ar" ·c..-bon ' •toeton • 
•tt .. lon' •Air• •aoron· •aroa.tD• · •fta c:&rBl ' Hf1)UV) • 'Jatttn • ' UfVll ' ••\VI' •clot·CILl ' 
• rt.o.tpbo rv.8 • ' 1 1 ec t-r on • • C'.Mt9• • 

I . 001t I S. tiU 22.tU77 U.OUJ 2&. 205 to . Ot JS . &SJ H . Of U ,OU 0. 0 0 . 0 
n .u to . u lt . t ot o.o 2J2 . ou1 2n .o 2)1.ou 221 . ot u u . .so' to. t ·H o .o o .o 

'H20 ..... .•. 
·c••• 
' MO•• 
'MOOII• 
'H• 

•ct·-· . ..__ . .,._ 
'IICOJ• 
' C'OJ • 

' COli "''I 
'c.co21oql 
'~1"'11 

•a COlli) I "''I 
' 81CIIII &· 
' UOJIOOCI & • 
• atOS(OM)t• 
'c.JICOHI I • 
' HCJ11IOHH• .... 
' CleM• 

~TD· 2 1 0 0 o 0 o 0 o o o 0 0 o 0 0 0 0 o o o o 
.... . 001.0000000000000000000 

• •• 0001000000000000000000 
t e••' o o o o o 1 o o a o o o o o o o o o o o o o 
- ··. 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

- · • I 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
H• ' 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

cl- · o o o o o o 1 o o o o o o o o o o o o o o o -1 
-·· 0 ' 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 _, 

H.IQ4 .. • 1 • 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • l 
OM•' I 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 1 

IICOJ•' I ) 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 •1 
COh ' 0 ) 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 • .2 

oo:tCoql • 0 2 0 0 0 0 0 0 I 0 0 0 0 0 0 o o 0 0 0 0 0 
C.COJCoql.' 0 J 0 0 0 1 0 0 1 o 0 0 0 o 0 0 0 0 0 0 0 0 
...,eol tAql' 0 ) 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

81011121"'11 . J ) 0 0 0 0 • 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 
ltON)• ·• • 4 0 0 0 0 o 0 0 0 0 0 1 0 o 0 0 o o 0 0 0 • 1 

aJO)COtiUt• ' t 'J 0 0 0 0 0 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 •l 
U05 COM) t • ' t t 0 0 0 0 0 0 0 0 0 0 t 0 0 0 0 0 0 0 0 0 •J 

c:e.I IOIC) t • • t 4 9 0 0 l 0 0 0 0 0 0 J 0 0 0 0 0 0 0 0 0 1 
MlltiCONU• ' t t 0 0 l 0 0 o 0 0 0 o 1 0 0 0 0 0 0 0 0 0 l 

ik'- . 0 0 0 0 0 0 0 0 0 0 0 0 0 l 0 0 0 0 0 0 0 0 • 1 
perchlorace Clot• • 0 0 0 0 0 0 o o o 0 0 0 o o 0 o o o 0 1 o o ·1 

1 -n.uu 
1 · 105 . 151 
I •1U . tSl 
1 · 231 . 10 
1 ·1U .Ut 
1 •Ut.U 
I o. 

1 -u.ns 
1 •JOO . UI 
1 • Jot • • • _, 
1 -n .us 
1 •221 . 151 
1 •lU . t .. 

1 ·JSS . It 
t -tu ,s 
1 ·•Ol . US 

1 -no.li 
1 -us. 2o 
1 -tu.n 
1 · UU. lO 
1 ·U2. 20 
1 •IS1 . 1t 
1 - tu.tt 1 _,,,, 

•tw~MI"''I ...... t.o . tltre t e . I>Ue.only• 1 1 1 0 0 o 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 Sot. 
•tcac .. L •••••• c.o . tltr·a t-e .• dd. ODly ' 1 o o o o o 1 o o o o o o o o o o o o o o o o soo. 
'ICCIOO (oql ..... r.o.Utrat e .ecld. oDiy• 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 SOO. 
' 1'011011 ................ rosmvc.rc.o• o o o o o o o o o 1 o o o o o o o o o o o o 1 o . 
· - IOD ............. . .. -TMI.tC*' 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 •I 0 . 
"Po• IOOI COHII"''I ..... to . tltnte .I>Ue" I 1 0 0 0 0 0 0 t 1 0 0 0 0 0 0 0 0 0 0 0 0 0 SOO . 
' HIM910ftt "'ll ··· ..... to . Utnte .ac1d• 1 0 0 0 0 0 0 0 o 0 1 0 0 0 0 0 0 0 0 0 0 0 0 soo . 
•f'nc•_rU•q• ••••• eorw•!'Yitlw. cnC'ez " o o o o o o o o o o o o o o 1 o o o o o o D o o. 

' KJI'OIC"''I 
'MlJOt · 
' MPOt• 
'feN• · 

....... 
·~)· 
'""Ctolp
'AatC'Oltl .. 
' MIOMP• 
' MIOHIII"''I ., .... 

HJI'OfC"''I • J t o o o o o o 0 o 0 o 0 o o o o 0 0 0 1 0 0 
H2 ..... . 2 ' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 - 1 
~-· 1 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 _, 
104• · · 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ) 0 • .) 

""'2• • o 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 1 
l!p020K I "''I • 1 J 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
HpcllCOHl2· ' 1 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 · 1 

J!P02CO)• • 0 S 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 • I 
lfP021C01t2• ·' o I o o o o o o 2 o o o 0 0 0 0 o 0 1 o o o ·I 

l!p02 1COJIJ .. ·' 0 1\ 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 I 0 0 0 · S 

-. •• ·ooooooooooooooootooooo J 
...:Ol• t 0 l 0 0 0 0 0 0 J 0 0 0 0 0 0 0 1 0 0 0 0 0 l. 

AaiCOJI2·' 0 I 0 0 0 0 0 0 2 0 0 0 0 0 0 0 1 0 0 0 0 0 ·1 
M tCOliJ • ·' 0 t 0 0 0 o o 0 1 0 0 0 0 0 o o 1 o a o o 0 • 1 

MCOHI2• " 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 I 
MtOMI).aQ)' J J 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l 0 0 o 0 0 a 

ft•••• ' a o o a o o o o o o o o o o o 1 o o o o o o 

OtVJtO~••• 0 2 t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l 0 0 0 0 2 

' J!POMOIIOVOdl .20111 .. -.11 • I l 0 0 0 0 0 0 0 0 0 o 0 o o o 0 0 1 0 o o 0 
' lfPOlOMC..,rt---"P020Mt-rt • l l o o o o o o o o o o o o a o o o t o o o o 
· ...,..olCOlC• l ' •"»>'ZCO>t t l ' 0 5 & 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
' lla)JII>011C0l12Cel~l-.J)UUUD' 0 I l 0 0 0 0 0 2 I 0 0 I I 0 0 0 0 1 0 0 0 0 

' MfOM))(t ) ... lote)lt•l' l .) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 ' Mf*t'O)(~~~ ~~~~~~ .......... ;~~l~C:cl' I 6 0 0 0 0 0 0 l 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
. ,.._CCOUl . ltQOtcJ • U U 1 0 o D 0 0 3 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
·-lei -eel ' o t oo o o o o o o o o o o o o t o o o 1 o o 

0 t 0001010000000000000DO 
0 11100 0 2000 000000000000 

U •ooO _\.JOOOOOOOOOOOODOOO 
0 2000100 100000000000100 
t •oJo ootooooooooooooooo 

u 100101:00 00000000000000 
I 12 l 0 t D 0 1:. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
J 2001000000000000000000 
0 11 • 0 0 0 0 , 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01000100100000000000000 
I 4 000S20000000000000000 

n u o o o • 2 o o o o o • o o o o o o o o o o 
' 1000 ~2 0000000000t00000 

U '0110J00000t OOOOOOOOOO 
,. u 0 0 1 0 0 1 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 
10 u J 0 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
o aJoo1o2ooooooooooooooo 
'1000101000000000000000 
0 0100010000000000000000 

U 10 0 0 1 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• 1011011000000000000000 
l )0 l 0000100000000000000 

- u o to 
-u s.u 

I • &U . Hl 
1 -uo.tn 
1 • JU . Ul 
1 -ou .sn 
1 -sos . nt 
1 .,. , , , 
1 • 101 . 402 
1 • 10Jt . UI 

• HI . U • 
• 112 . 010 
• • u.uo 
• tl, . UO 
-ln .tn 
·•n .uo 

1 _,, , , 

_,,,., 
2 - &54. 010 
2 •&Sl . IU 
l •lU .lOl 

J '"· " 
2 -su. uo 
2 • U2 .2U 
2 •UU.4U 
2 -nt .no 
2 ·SU. 1J 
J •lOSl , OS 
2 _,, .65 
2 - ns . u 
J -~J2 . )t 
] _.,,,, 
] · 1111.4 
1 -ns.t 
1 -uu.e 
2 -us.& 
2 . ... . , 
2 ·USI . ts 
2 •l11, U 
2 · 1020 . ) 
1 · 115'7 .n 
2 •UlO.S 
1 ·lO.,, t S 
1 -ns.n 
2 •1S4 . U 
, · 10&1. 60 
a -n1. 2 
1 -no. oo 

_ .. -· -·· _ .. _ .. _ .. _ .. 
-· -· _ .. -· -· _ .. 
-· _ .. _ .. 
.... 4 

'"" "'" ,.., ,.., ..... 
u11lt...,Y 
arb1Uuy 

....ltTuy 
u111t.ruy 
u111t.ruy 
ubltntY 
&rttluary 
arbltruy 
&t'btuuy 
u-'btu·uv 

conn 
conn ...,, ...,. 
IURU . .,. ....... ,., ... ,.,.,. 
.. u. 
PIIPto 
PIIPto 
PIIPto 
PIIPtO .,.,., .,.,., 
a.rblLI"•ry 

•nlc.r.ry ...... 
•uu ,.,.,. 
al'bLtruy 

nno .... ., .....,. ...,, -· _ .. --· --· -· -· -· -_ .. -· _ .. _ .. --· -· -· -· -·· -·· _ .. 
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• 0115 ,,. .. . o 
.oust 1.1U .o 
. OtU .)fl . o 
.oou , ]$) .o 
.Olfl ,ons . o 

·"'" l . )lt . o 
I ... .,, . on . o 
1 - . on - , flO . 0 
1 - . u ..... . o 
I .o . o . o 
1 . o ... , . o 
1 ..... 1 . 1 .o 
1 . one , 21U ,o 
1 -· 0 . o 
J . UI . o . o 
I ... , . o . o 
1 1 . 11 u . . o 
I •,OS)) ,0),, . o 
I - . osn 1 . 1 U .. 
I . 1111 J.UI . o 

I .... , . 2122 .o 
I . oeus ,,, . o 
I •.0001 .nu . o 
I , lUI .no . o 
I .02U - . on . o 
I ..... .. ., . o 
1 .on ... .o 
1 - .u .o . o 
I - .021 .o .o 
I .o .o .o 
I .o , o . o 
I . o . o . o 
1 .o .o .o 
I . o , 0 .o 
1 .o .o .o 
1 .o .o .o 
I .o .o . o 
1 - .one •. 1042 .o 
1 . oau 1.276 • o 
I .nn ) , 112 .o 

I . llst l . U t . o 
2 . 20 ) ... , .,.,,. 
I . u.s l .U .. 
I • . 1117 • • 210) •S . '71 
1 .. 2 ,,, ,o 
2 . o .. .o 
I .. .o .o 
I .. .o . o 
I .o .o .o 
1 .o . o .o 
1 .. . o .o 
l .o . o .o 
I . .su 1 . l U .o 
l . o • o .o 
I .o .. .o 
) , 0 . o . o 
1 .o .o .o 
I .. .o .o 
2 .. .. .o 
) .o .o .o 
I . lSllS l.fOU .o 
2 . 3210 ) , )&) -n.n 
I • 47U 1 . 129 .. 
1 .o , 0 . 0 
I .nt • t 012 .o 
2 . o .. .o 
I .o .o . o 
1 .o .o .o 
I .o . o .o 
I .o . o .. 
) . o .o .o 
) .o • o .. 
I .... , 2 . 001 .o 
I .. .o •• I .o .o . o 
1 .o .o .o 
1 •• .o .o 
I .o .o 0 
2 . 0 .o . o 

.001:1"1 
• ooetl 
. o ..... 
. o 
. ooee 
. 0111 
. o 
. o 
. o 
. o .... 

• , OOUI 
. o 
• o 
. o 
. o 

2 5001001000000000 0000 
IU0210010000000 o 0000 
IUI 00 1 0 J OOOOOOO 0 0000 
010010001000000 0 0001 
ll 10010100000001 • 0000 
I 40100010000000 0 Oooo 

20 14 20000 1 0000000 0 0000 
' 21 0 • 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
I 11000001000000 0 0000 

20 11 2 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
f fOOIOOOIOOOOOO 0 0000 

Ult0210020000000 0 0000 
I 11001001000000 0 0000 
tU 0212040000000 I 00000 
2 20001000000000 0 00000 

l 1 .5 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
10 21 0 • 0 0 0 0 ' 0 0 0 0 0 0 0 0 0 0 0 0 0 
U tllOOOOIOOOOOO 0000000 

s 11100001000000 ooooooo 
'10 )0 1020000000 0000000 
I 1 1000020000000 0000000 

u 10 , 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 00100100000000 0000000 
2 tOl01020000000 0000000 

11 12 0 0 1 I C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 100001000000000000000 

; : n::: n·:::::::::::::: 
]0 ll 2 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 

l 1000000000010000000000 
IU0100 00000050000000000 
• 11 0 , 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 
I CI000000000 1 0000000000 

10 u 1 0 0 0 0 0 0 0 0 0 s 0 0 0 0 0 0 0 0 0 0 
• 1 20001000 00100 00000 0 0 0 

Ma.• Cl• -· ~beuo. I:Mttal, bet&l , ... .,.. . -· ... IUOt• -· *• OC• -· llo• IICOl· -· • • C'Gl• IIGU 
Ma• ICOK)C• -· lla• aJOl(C*U- '''" Jla• atoS(CitfU• -· ... ~· 
llo• .. (COli)• aa.ne 
... MtC'OJ · h- MWtt,rvtO 
... Cl-01- "I 
.... ...,)(0102· .... 
.... MIPO)eol- ..... 
•• -.,oJ(COltl•· .,, 

.oous 
... Mp02CCOl)l._ I«J& 
... IDIO&• "I 

. one ..... ICPO .. "I 
-.o5Ut ..... JOe • · "1 

• , 00014 It• Cl• 
_ .. 

.o .. ~· -· . o ... MIOt• -· .oou ~·OM· -· -.001 It• NCO)• -· -.0015 •• C'Ol• -· .o It• 8(0HI4- -· .o •• aJOJ COH) ' · -· . o A• NOSCOMlt• ,.., 
.o • • l r· .. It• AIIICO)Jl• 
.o A• MIC'OlU • · 
.o Jt• ClOt• 
.o K• -)f!Mj)l• 
. o &:• I!IPOJCO)• 
.o K• -2CC0212-
. o It• ltpOJCCOJ)) ... 
.o K• MaPOt• "~ .... ~· MPOt• .. , 

.. . o ... o II:• 104•• "' 
-.ooou ca.•• cl- -· . o C.•• .,.._ 

_ .. 
. o C.•• KSOC· -· .. C.•• OM• -· .o c. ... HC'O)-

-~ .o C.•• COl• -· .o c••• acow• • - .... , 
.o c..• llo) lot~f•· """ .o 0..• NOStOttJt• .... , 
.o C.•• 8T· 
.o C.•• ,.(CO))l· 
. o ca•• AII(COlU .. 

-.00500 cau C::l04.• "' .. C.•• -210102· 
.o C.•• ,.02COl-.. C.•• 111102CCOlt1-
. o c::au ~(COl)) .. -
.o ca- X2JIOr4 · 
. o l:a• • tcJIOrl• 
. o Ce•• tot· -

.OOSlt ~~~~ Cl• -· . on 
-·· 504• -· .. ..... kCOf.- -· .. ...~ '*" -· .. 
-- JIC'OJ- -· .o ...,.. COl• 

-~ . o 1111- ICOIII t · .... , 
• o ..., ,, aJOlCOMU· ..... 
, o ...,... MOSco•u•· .... , 
.o ._ •• az ... 
.o IIIQ•• M lCDlt2· •• .., • • -.cC'OlU•· 
.oon,. li!J•• Clot- 'Ptl 
.o -~ -2101112· .. IIV•• ...,,col-
.o • .•• ~ltC-'01)2•· 
.o ..... -2CCOJI1 • • · 
. o ..... JQfO&-

•• ••• 1004• 

2 •S1t. I O 
2 •UO) ,tl 
2 -nn.u 
2 - u e • .s 
2 •IOlt , f 
2 ·411 . 51 
1 ·ll ll . U 
2 • 10Jt ,2 t 
2 ·141 , )) 
1•UU.11 
2 -4tS.l 
2 •UU, l 
2 •IOll . l 
2 -2212.5 
2 • lU. U 
2 ·5n . n 
2 -un .• , ....... 
2 · 111,,. 
2 -no.t 
2 -ut.f 
2 ·10U. tS 
2 •IU.It 
2 - uu .a 
2 •2015 . 1 
2 -sn.u 
, -511 . 1 
a -•,o ~u 

2 ·222t . U 
2 ., .... 

: :mu; 
2 ·Ul , U 
, · 1151. 10 
2 •125., 

<Pbll 

-· -· --~ -· -· -· -· -~ -· -· -~ -· _ .. -· -· -~ -· -~ -· -· -· _ .. _ .. 
-~ 
_ .. 
-· _ .. ..... 
... .. .... .... , 
"'" ..... ..... 
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.o . o .o .. ..... Jlll)t_._ 

l - . 10 l.UO .. .. ..... Cl· -· l • o .o .. .. ... .. .,.. -l .. .. .. .. ...,.. __ -· l .. • o .. .. ... ..... -1 .. • o .o .. _...,_ -· 1 .o • o .o .. ..... CDl• -l .. . o .o .. ,..... •ta•u•-
l .. • o .o .. - a:JOlCCOlll· l .. . o .. .. - -ccort•• l .o . o .. .. -·-l .. • 0 .. .. - .. IC0111· 
I .. .. .. .o lt!IOM• MtCO) U • , ... 
l .. .. . . .. ....... Cl1M• 
l .. .. . 0 .. --101111-
I .o • o .o .. 

-· ..,axol--I -• .. .. .. ..... ...... 2 CC'Oll2• · 
1 .o .. .. .. llrlfOII• ~tCO.l)J .. -
l .. .. .. .. IIIC*• ta:J!Ot.-
1 .o . o .. .. .... fO'Ot• 
I • o .o .. .o "VOM• JI04• · 

l .n.,s . l tU . 0 . 00<11 M• C'l- -I .au a .o .. ·••u 
II• -· -· I , J QfS • SSSI .. .. ... Nsol· -· I .o . o . o .. II• ott• -· I .o .o .o .o M+ tiCOJ• -· I . o .o .. .o M• COli• -· I .o .. .o , 0 H• • «OMI 4- "'" I .o .o .o .o Mt IIO)COH) &• "'*' 1 .. .. .. .o M+ .. OSIOl'Ut• Pllt6 

1 .. .. .o .o H• lr-
I • o .. . . .. M• Mol COl) 2· 
I .o .o . o .o N• M (CO)J, . .. 
1 .nn .2tl1 .o . ODIU N• ClOI• Pt.l 
1 .. .. .o , 0 M• ._,.2 IOM12· 
1 .. .. .o .o M• Jlp02COI· 
I .. .. .o .o M• lllp021COl_)l_ 
I . 0 .o .o .o M•- -..olCCOl,l••-
l • o .o .. •• K• KIP04· 
I .. .. .o .o IC•,_.. 
I .. .. .o .o N• JIIOI• • 

I . a .. . . .. ._.IOICH• Cl• -· I .o .. .o .o 11117'1t01ilt• .,.. -I .o • o .o .. ._,., .. ,. ........ -I .. .o .o .o -fo.ll• Clll• -I .o .o .o .o .... 101114• IICOl- -1 .o .. .. .. .....'*l .. COl• -I .. .. .o .o .... ,CIIIJ •• l lcotl l· 
I .o .. .o .o .... ICMl h a:JO)I<*U· 
l .. .. .. .. .... , •.. -···· I .. • o .o .. ....,..., ...... 
I .. . o .. .. -101114• Mfa>1)2· 
1 .o -· .. .. JllllltCiktt• M (COJ))a:-
l .. .. . o .. - tcat h ~o&-
1 .o ·" . o .. .... , .... , .. -1<*11· 
I • o .o .. .o -IOWI4• ~~-
1 .. .. . . .. - 1'*1<• -IC'IIl>2•· 
l .. . 0 .o . It - ·OWl•• _,...,,_ 
1 . o • 0 .o .. .... ,..., .. --I . $ • o ,a .. ..... .., .. -
I .. .. .o .o ..... 010 • • -·· 
l .u • 0 .o .. cai!(OHl h Cl-
1 . o . o .a .. C'dCCitUh 104• -1 . o , 0 .. .. Coatctll&• -- -1 . o .o .. .o CdiOICI&• CH· -· I .. .o .o .o ::::::::=· -l .. • o .. .. -· 1 .. .. .o .o talllctll h IIOICif-
I . o . o .. .o CaiCCJM) t. • 130lCOIU41-
I .o . 0 .o .o CalfOHJt• &I05COiU t• 
I .. .0 .. ,0 0&1 totiJ .. ar·-
I . o .. .o .o c:diOHU• AIIIC011l• 
1 .. .o .o .o c:dlctll&• AIIICOl)l•· 
I .o .. .o .o C'.U(OIIJ .. CleM• 
I .o .o .o .o c:d tOICi h lOp()) IOHU· 
I . o. .o •• .o Cd tOHi h IOpOlCOl• 
I .o . It .o .o Cd!OH) &• IOpO)(COll2•· 
1 .o .o .o . 0 C: .. (OH)U "PC)J(COl))• •-
l .. .. .o .o Cd(OM)t• tDJOI-
I .o .0 .o .o td IOMI &• IIPO&• 
I .o . 0 .o .o cal totu •• PD4•• 

I .nn S.I Ol .o •0 , 021& -. •• et- ....,.., 
I l .Oltt .0 -uoo . It .......... """ I .. .o . o .. ...... MilOt-
I .. .o .o .. M••• OM-
I .. . o .. .o 

-·· IICGl· 1 .. .. .. .. .. •• COl• 
1 .. .o .. .. ..." • totel t • 1 .. . o .o .. ,.....__ 8301 tON)«-
1 .o .o .o .. .... .• _. 8405 tCIR14• 
1 . o .o .o .. .._.-ac-
1 .. .. .. .. ....... lllla(C'Dlt2-
1 .. .o .o .a ..... a..tCDl•l-
1 ••• s.n .. -··-· -- CIOl• ...... 
1 .. • o .. .. _. •• ••~UCiftJ'-
l .. . o .. .. - -=-1 .. .. .. .o ..._ •• ..,a'JCCOltl-, .. . o • o .. - IIIPOJ ICCilll-
I .o .o -n., .. --- ...... 
1 .. .. .o .. --) .. .o .o .o ----JICI4-
1 .... .o .. .o .-:'0) .. Cl-
I .. .o .. .o MI:Ol•--
l .. • o .o .. -· ---l . 0 .o .. . 0 ...U•CIII-
l .. . o .. .o ..an. .xlJ-
l .. .. .o .. a.r:ol• COJ • 
l .o • o .. .o Mit'O)• WCGWJ 4• 
I . o .. • o .. -.». IPOl(CMl4· 
I .. . o .. .. ..::0) • NOS (OK) t• 
1 , 0 . o .. .. -.»· ..... 
l .o • o .o .. -..:») • M (COJ) 2-
l .o .o .o .o -.col• • u:oJU• -
1 .. • o .. .. IIIIICOl• Clot• 
I . o .o .. .o .....,,. - 101113-
I .. • o .o .. ....:01• 10p02C01· 
I . o .. . . .. ~l• llfpO)(COlU•· 
I . o .o .. .o ....:oJo ~lcotP••· 
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.o .0 .o .o AD:Ol• HlPOt-

.o .o .o .o Aae:Ol• MJI04• 

.o .o . o .. AIICOl+ tot•· 

1 .o .o .o . o 'Jtw+•• Cl ... 
3 .o .o .o .o "'b•••• SOl• 
1 .o .0 ,0 .o IIJ'b•• ... IUOt-
1 .o .o .o .o ft ... •• OM• 
1 .o .o .o .o 1b•••• HI:Ol• 
) .o .0 .o .o ft•••• COl• 
1 . o .o .o .o ft..- 81Cltl)·· 
1 .o .o .o .o ::::: ::~::t:: 1 .o .o .o .o 
l .o .o .o ,o "lttH•• er-
1 .o .o .o .o ft+..,. AatCOl12--
3 .0 .0 .o .o 'J'b•••• All(CO,.l• · 
1 .o .o .o .o 1'b•••• ClO.· 
1 .o .o .o .o 'ftl .... ll)rO"OICil· 
1 .o .0 . o .o 'l'b ....... MpOlC:Ol· 
) .o .o .o .o ft•••• Rp02teolU•· 
) .o .o .o .o ft+H+ lfp02(C0J il • •· 
1 .o .o .o .o ,. ........ Hl~-
3 .o .o .o .o ft.,... HJ1r04• 
) .o .o .o .o ,. •••• SlOt•-

1 .o2H l .CUI . o ... ~0161, U02 ... Cl- H1 
2 . )22 1.127 .o -.0176 U02+-• COf.• Pfl 
1 .o .0 .o .o UQ) .. tu:Ot• 
l .o ,0 .o ,0 002•• 011· 
1 .o .o. .o .o 002- tte'O)· 
2 .o .o .o .o U02•• COl• 
1 .o .o .o .0 002 .. 8tOH)·· 
1 .o ,o .o .o 002++ ll01 COHl t• 
1 .o .o .o ,0 UOl .. a.OS(OHU• 
1 , 0 . 0 .o .o uol .. ar-
1 .o .o .o .o 1107 .. ~(C'O) 12-
) .o ,o .o .o UOl•• •ttolU•· 
1 . 6ll) 2.UC .o .onu U02 .. C-104- Ptl 
1 .o .o .o .o U02h ttpOl (01-tll· 
1 .o .o .o .o 002++ ftPOlCOl-
) .o .o .o .o UOl•• Mp02(COlU•· 
) .o .o .o .o U02•• &qpOlCCOltJ•• -
1 .o .o .o .o UOl•• K21'0'• 
2 .o .o .0 .o .UOl..- MJI04• 
) .o .o .0 .o UOh• ~·-

1 0.16t .o .o .o ..-o·2• Cl • ... ,, 
1 .o .o .o .o lfllOl• SOl• 
1 .o .o .o .o ll)r02• tcao<· 
1 .o ,o . o .o BP03• OM-
1 .o .o .o ,o ll)rOl• HC'Ol• 
1 .o .o .o .o llp(ll+ COl• 
1 .o .o .o .o ll)rOh 8(01114· 
1 .o .o .0 .o ll)r02• BlO)IOHIC• 
1 .o .0 .o .o ~1• 8t05COHl4• 
1 .o .o .o .o IQ:I02• Br-
1 .o ,o .o .o· *<!l< ~(003 1 2-

1 , o .o .o .o Ji))02+ MtC'Ol )l • -
1 0,]1) ,0 ' 0 . . o ll)r02• Cl06- . .. 
l .o .o .o .o Np02• Np02 (OHil• 
) .o ,o .o .o Np02• IIP02C'Ol · 
1 . o ... .0 .o ll)r02• Np02(00l12•· 
l .o .o . o .o Ppe)l• HpO) (COl ))•• -
1 .o .o .o .0 NpOl• 112P06· 
1 .o .o .. .o llpOl• HJOh 
1 .o .o .o . 0 ~· POt• · 

•.012 .07 . 07 o. .OJ6 0. o. o. o. o. o. o . ""' tcauou 2 tbru 1)1 
. Oll o . o. . oos o. o . 0. o. o. o. o. •• fc.atlorw J tbru Ul 
.001 0. . on o. o . o. o. o. o. o. cao fut.iou • ti>N lll 

o. . 10 o . 0. o. o .. 0. o. o. It; • .ca.t1ou 5 ti>N 131 
o. o. o. o. 0. o. o. o. """"' tc:atiou 6 ti>N U) 
o. o. o. o. o. o·. o. " ' tc•ti.ozs.a 1 th-rv Ul 
o. o. o. o. o. o. N;BCOHUt (catlou • tbr\1 lll 
o. o. o. o. o. CdtOH) 4 t tcatlona t tbN lll 
o. o. 0. 0. ~··t (e&tlOIIO 10 tll<\a ll I 
0, o. o. .MICO)+ t (Cation. U tht'u U I 
o. o. 'l"b .... , tc•tioo,. 12 tllr\l U 1 
o. 001•• 1 tcatl<me u tllr\l lll 

.02 •,006 -.050 .0] - .u -.065 .u .o1• o. 0. 0. 0. 0. 0. o. 0. .1 o. o .. C'l! tan1ont J•201 
o, - .011 . 01 .02 • .012 .10 .u o. 0 . o. o. o. o. o. o. o. 0, o. -· tanlon.a J-201 
o. o. o. o. o. 0. o. o. o. o. o. o. o. o. o. o. 0, ....... tan lou 4•201 
0, • 10 0 . o. o. o. o. o. o. o. o. o. o. o. o. o. OH o { U lOD8 5·201 • . 04 o . -.10 • . 087 •. ,0 . o. 0 . o. 0. 0. 0. o. o. o. Mtol t (MiOI'.I 6•20 
o. o. 0. o. o. o. o. o. o. o. o. o. o. o, ('0), (ani one 7·201 
o. 0. o. o. o. o. 0 . o. o. o. o. o. o. 8!0Hl4o Cuiou 1-201 
o. o. o. 0. o. o. o. o. 0 o. o. o. 8l0)(0M)4 1 Cenloa• , _201 
o. 0. 0. o. o. o. o. o. o. o. o. IWOSIOH14• tuiou 10·20) 
o. o. o. o. o. o. o. o. o. o. Bro (uUOftO 11·201 
o. 0. o. o. o. o. o. 0. o. •teol;l .. • t&Aiou 12-201 
o. o. o. o. o. o. o. o. M(COl))._.. , tanLou tl-20) 
o. o. o. o. o. o. o. Clot• t (Ut.iou 14•201 
0. o. o. o. o. o. ..,2( ... 12· • (anloba l~~JO) 
o. 0 . 0. o. o. ~lCOl• t !..,.1...,_ U•20l 
0. o. o. o. RJI02tCOJ·2·- · (IIDlOM U-20l 
o. o. o. IIPC.l••- ' (Uloo. 11•20) 
o. 0. Mli'04,• t (IU1iODII 11•20) 
o. HP04• 1 (0111000 20·201 

-.0011 -.010 .o .o -.oOJ . 001 .o .o .o .o .o .o .o .o 0 0 0 0 0 0 Na•«•lO&n1~ 

• .007 - .055 .o .o .o .o .o .o .o ,o .o .o .o .o 0 0 0 0 0 0 Ma•Ca t 
•.012 -.<>15 . o .o .. .. .. .. .. ,o .o . o .. .0 0 0 0 • 0 0 ..... "" . .o .0 .o .o .o .o .o .o .o ,o .o .o .o .o 0 0 0 0 0 0 JIII·Mg0M1 
- . OOf. .o - .out .o .o .0 .0 .o .o .o .o .o .o .o 0 0 0 0 0 0 lla-H t 

.o .o .o .o .o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 l<a•II;8(01Cl4• 
.0 .o .o .o .o .o .o .o .o .o .o . o .o ·. 0 0 0 0 0 0 0 Rt.•Ca8t0Hl 4+ 
.o .o .o .o .o .o .o .o .o .o .o .o . o .o 0 0 0 0 0 0 .......... 
.o .o .o .o .0 .o .o .o .o .o .o .0 .o .o 0 0 0 0 0 0 Na-#IIICOl• 
.o .o .o .o .o .o .o .o .o .0 .o .o .o .o 0 0 0 0 0 0 Na·'l'b-•• 
.o .o .o .o .o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 lla•U02•• 
.o .o . o .o .. .o .. .. .o .o .o .o .o . o 0 0 0 0 0 0 

--~ .. 
•.025 .o .o .o .o .o .o .o .o .o .o ,o .o .o 0 0 0 0 0 0 II -c&o 
· .022 -.ou .o ,0 .o .o .o .0 .o .0 .o .o .o .o 0 0 0 0 0 0 II •Milt 

.o .o .o .o .o .o .o .o • o .. . . .o .o .o 0 0 0 0 0 0 lt-t!IIOH • 
-.on .1n - .o2cs .o .o .o .o ,0 .o .o .o .o .o .o 0 0 0 0 0 0 • •M 1 

.o . o .o .o .o . 0 .o .o .o .o .o .0 • 0 .o 0 0 0 0 0 0 ~·~loti, •• 

.o ~o .o .o .o . o .o .o .o .o .o .o .o .0 0 0 0 0 0 0 a -caacw.••· 

.o . o .o . o .. .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 ·---.o .o .0 .o .o .o .o .o .o .o .o .o .o .0 0 0 0 0 0 0 • - AmCOl• 

.o .o . 0 .o .o .o .o .o .o .o .o .o .. o .00 00000 I •ft• .. • 
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479· .o .o . o .o .o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 a ·Wl•• 
47g .o .o .o .o , 0 .o .o .o .o .o .o .o .o -o o o o o o o I •l.,o)•• 40 :u -.ou . oa• . 0 . .o . 0 .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 C.·Mcu .o .o .0 .o .o .o .o .o .o .o .0 .o .o .o 0 0 0 0 0 0 C&·I'IIIOH • 4&3 · . OIS .o .o .o .o .o .o .o .o .o .o . 0 .o , 0 0 0 0 0 0 0 Ca•H ' 484 .o .o .o .o .o .o .o .o ,0 .o .o .o .o .o 0 0 0 0 0 0 ca-~CCMI4• 

:g~ .o .o .o .o .o .o .o .o .o .o .o .0 .0 .o 0 0 0 0 0 0 C:.<aa(otc••· .o .o .o .o .o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 ea-.-..•• 487 .o .o .o .o .o .o .o .o .0 . o .. .o .o .o 0 0 0 0 0 0 Ce·.MICOl• 
488 .o .o .o .o .o .o .o .o .o .o .o .0 .o .a o o o o o o C. aft•-• ... 
~8~ .o .o .o .o . o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 C•·UOl•• 400 .o .o . o .o . o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 C.·~l .. 491 
~~~~ . 0)1 . 0 . 0 .o .a · .o .o .o .o .o .o .o .o ••• 0 •• 0 0 ·-· 4~3 -.ou . o -.0171 .. .a .o .o . o .o .o .o .o .o .o 0 0 0 0 0 0 lloi•N ' 4 ,, .o .o .o .o .o .o .o .o .o .o .o .o .o , 0 0 0 0 0 0 0 IIO•IIoiiCCM)h 
"!?5 .0 .o .o .o . o .o .o . 0 .o .o .o .o .o .o 0 0 0 0 0 0 -~(otet• • 
~1!6 .o .o .o .o .o .o .o .o .o .a .o .o .o . 0 0 0 D1 0 0 0 -····· 497 , 0 .o . o .o .o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 MIJ .... "-1:0)• 

:g~ .o .o ,o , 0 .o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 a,-n•• ... .o .o .o .o .o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 110•00)-
500 ,o .o .o .o .o .o .o .o . 0 .o .o .0 .0 .o 0 0 0 0 0 0 ---·-~~ .o .o .o • o .o .. .o .o .o .o .o .o .o .o 0 0 0 0 0 0 .Mig'OM·M • 503 .o .o .o .o .o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 fi!JON-ttcraCOHt t • 
~04 .o .o .o .o .o .o .o .o .o .0 .o ,0 .o .o 0 0 0 0 0 0 MgOH-c&aCOIII•• 

~ .o .o .o . 0 . o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 MciOH•M ... 
.o .o .o .o , 0 .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 llgOti-MCOlo 507 .o .o .o .o .o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 ~-ft•••• 50S .o .o .o .o .o . 0 .o .o .o .o . 0 .o .o .o 0 0 0 0 0 0 fltO"•UOl•• 509 .o .o .o .o . o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 MaCK-JIJPOl• • 510 m .o .o .o .o .o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 H·~IONlh .o .o .o .o .o .o .o .o . 0 .o .o . 0 .o .o 0 0 0 0 0 0 M-caACOHJ•• m .o .o .o .o .o .o .o ,o .o . o .0 .o .o . o 0 0 0 0 0 0 H--. •• .o .o .o .o . 0 .o .o , 0 . 0 .o .0 , 0 .o .o 0 0 0 0 0 0 M·AIIC.'Ol• 

~~~ .o .o .o .o .o • o .o .o .o .o .o .o .o .0000000 .. ...,., .... 
.o .o .o .o .o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 K•U02++ 

516 . 0 . 0 .o .0 • o .o .o .o .o .o .o .o .o ~ O 0 0 0 0 0 0 ..• ) ... 
51 

~~g .o .o .o .o .o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 fiiJICOH} t ..Cd(OH)h 
.o .o .o .o .o .o .o .0 . 0 .o .o , 0 .o .o 0 0 0 0 0 0 tllrllotett-Mt•• 

521 .o .o .o .o .o .o .o .o . 0 .o .o .o .o ~ D 0 0 0 0 0 0 I!VtCONI.~l• 522 .o .o .o .o . 0 .o .o .o .o .o .o .o .o .o· o o o o o o M~CJafOH)t·t'b-•• 
523 .o .o .o .o .o • o .o .o .o .o .o .o .0 .o 0 0 0 0 0 0 llolltOH) • ·U02 .. 
fo24 . 0 .o . 0 • o . o .o .. .o .o . o .. •• .o .o 0 0 0 0 0 0 Ng8f0Htt•lfp02•• 
525 
526 .o .. .o .o .o . o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 Cal: tOM) . .. ._. ... 
527 . 0 .o .o .o .o .o .o .o .o .o .o . 0 ,o .o 0 0 0 0 0 0 C&ltotl)t •Aale'O)• 
!<28 .o .o .o .o .o .o .o .o .. o .o .o .o .o .o 0 0 0 0 0 0 c.atOM)t •ft•••• 
529 .o .o .o .o .o .o .o .o . o .o .o .o .o .o 0 0 0 0 0 0 Cai(OHU-uall .. 
530 . 0 .o .0 .o .0 .o .o , 0 .o .o .o .o .o . 0 0 0 0 0 0 0 Cd(OtU 4·MPQ2•• 531 
!v2 .o .o .o .o . o .o . o .o .o .o .o .o .o .o 0 0 0 0 0 0 ......... ~, . 
~tt .o .o .o .o . o , 0 . 0 .o .o .o .0 .o .o .o 0 0 0 0 0 0 ~ .... ,_ .... 

,0 .o .o .0 . 0 .o . o .o .o .o ,o .o .o .o 0 0 0 0 0 0 ....... UQ) •• 

~M .o .o .o .o .o .o . 0 .o , 0 .o .o .o .o . 0 0 0 0 0 0 D .... ..... fJpO)• • 

537 .o .o .o .o .o ,o .o .o .o .0 .o .o .o .o 0 0 0 0 0 0 ~l•-ft•••• 538 .o .o .o .o .o .o .o .o .o .o .o .0 .o .o 0 0 0 0 0 0 AIIC'Ol•·UOl• • 
531!1 .o .o .o . 0 .o .o . o .o .o .o .o .o .o .o 0 0 0 0 0 0 AIIC'Ol•·MJ102 ... 
540 
541 .o .o .o .o .o .o .o .o .o .o ,o .o .o .o 0 0 0 0 0 0 tb .. ••·UOl•• 
5~2 .o . o .o .o .o .o .o .o .o .o .o .o .o .o 0 0 0 0 0 0 'ftt••••·Hp02-
5~~~ 

""" .o .o .o .o .o .o . o .o .o .o ,o .o .o .o 0 0 0 0 0 0 UOl .. •t.,o2 .. 
545 
546 .oou .o - .ou - .oo• .o .o .o .o .o .o .o · .o .o Cl-sot t CIIII,It,ea,ttg', 
5H ····· .o .o .o .o .UJ .o .o .o .o .0 .o .o C:l•M$04• lloiOM,M .IIOBIOitll , 
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"PPl• -· o . ooooo o .ooooo o . ooooo 0. 00000 12 .0,1:21 l-1.1·2. 1·1 

309 ~- -·- 0 .00000 o .ooooo o. ooooo o. ooooo u . o.nt l • l.l-'2, 1•1 
JO!! 
1' 0 CaUon.C.tJcm Tllrl.'lary lac.enc~lOA8 • tMtalcl,c11 

11 
312 1:• e••· 110•• - II+ •10111• • CdiOMi t• ...... ,...,.,. 
313 .... -o. ouoo 0 .01000 0 . 01000 o . ooooo o .ouoo 0 . 00000 0 .00000 o . ooooo o .ooooo 
~14 -.. llpDl• 

I~ ... o .ooooo o. ooooo 
3 1 

~l, c.---· 1111" -· M• •'"""• caatou•• •... ""'"'"' 1b••-·· 
1:• 0.01200 0 .00000 0 .00000 0. 00500 o . ooooo o . ooooo o. ooooo o .ooooo 0 .00000 

~~ MP02• 

~ 
1:• 0 .00000 

m 110" IlVOti• ... .lOIII'• CdtOMi t • -- -- !b••- 1101•• 
eo .. 0 .00100 0 . 00000 o. onoo 0 . 00000 0 . 00000 o.ooooo 0 . 00000 0 . 00000 0 . 00000 

32S ,.,... lh .lOIII(• Cdi OHIC• All,.• -1· ft•-· WJ•• ....,. 
~u 1111" 0 .00000 0 . 10000 0 . 00000 0 . 00000 - 0 . 00000 0 . 00000 o .ooooo o . ooooo o . ooooo 

m "' • lOIII'• c.B fOtl)t• ....... MICOJ• »>• ... IIOloo ..,., . 
11;011• o .ooooo o . ooooo 0.00000 o. ooooo 0 . 00000 o .ooooo 0 .00000 0 . 00000 

~~ IIOI(OIIIh c:&ll0N)4• - MOOJ• ,. ... 1102•• ,.,.,. 

m 
H• o . ooooo 0 . 00000 o . ooooo 0 .00000 o.ooooo o .ooooo o .ooooo 

Caii(OMU• Aooooo AICIOlo tb•••• 001•• ,.,.,. 
IIIIIIOHih o .ooooo 0 . 00000 o.ooooo 0 . 00000 o. ooooo o . ooooo m -·· AIICOl• ft•-· .... , .. ,.,.,. 

m e.I:COM) .. o . ooooo o . ooooo o . ooooo 0. 00000 0 . 00000 

340 MCOJ• ft•·- 1102•• llp02• 
J41 ...... o . ooooo o . ooooo 0 . 00000 o . ooooo 

m 'l'b•·· · 1102 .. ..,.,. 
...:0) • o . ooooo o . ooooo 0 . 00000 

tl~ Wl• • 14P02• 
17 ,. .... 0.00000 o . ooooo 

34$ 
Joll! ..,..,,. 
~? 001 .. o .ooooo 

352 
3'.:1 M,loo .. ADJ.oo 't.U*IY lltter.ctlOM I tMtalal • .OI 
35• 
3S'< SO'• -- 011· IICOl· CO) .. IIOHI• - alOICctiiC • IMOSIOIII •• ar-3SG C1• o. n ooo •0. 00100 •0. 05000 O. OJOOO •O. o;tOOO •O. KSOO o . uooo 0 .01. 00 0 . 00000 
3~ IUICCOIIJ • • ClO.• J!p0ll01112· J!pO:ICO)· ~ICOlll _.,ICOliJ 112-- -· POt•-

m 
C::l· o . ooooo o . ooooo 0 . 00000 o . ooooo o . ooooo o . ooooo 0 .10000 o .ooooo o.ooooo 

!CliO'· OH• !COl • COl• a iOHJC• 820ll01il • · BtOSIOIII b Br- MICOli J • -· o . ooooo -o . ouoo 0 . 01000 0 . 02000 •0 . 01200 o . u ooo o .uooo 0 .00000 o . ooooo 
302 CICM· .... 210MI 2• ~CO)• ..,o2CCO)I3 -ICOJI) 112-· -· --

ft•-· 
o . ooooo 

WJ•• 
0 .00000 

~· 0 . 00000 

AIIICOl12• 
0. 00000 

AIICC031Jo• 
o .ooooo 
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~ -· 
~ -· 
368 --369 

0.00009 0.00000 

011· IICOJ· 
o.ootoo o.ooooo 
~101111·~-
0.00000 o.ooooo 

··- ..... .o t .ooooo o.ooooo e.ooooo 
COl • atOKU• aJOJIOMI O• IMOSCCIIU h ,..._ 
o.otofl o.ooooo o.ooooo o.-o t .ooooo 
-'ICO)IJ _,tCOlU ID- · ..,.... -·· o.ooooo o.oooot t .ooooo o.ooooo o.ooooo 

O. toflO 
M tCOJIJ· M ICOJU• · ~lot• 
0.00000 0.00000 0.00000 

~~~ ..... MCOJ · 
o.ootto 
-JCOJ• 
o.ooooo 

COl• IICIMI4• aJO) 101114• IMOStOitlf• l r• M (CO)Il• .. ICOJIJ•· Clot• ,..OlCOKIJ• 
0.00000 

3~ OM• 

0.10000 o.-00 o.ooooo o.ooooo 0.00000 
-'ICO)I) .,tCO)I) ~· NJOf• - ·· o.ooooo 0.00000 o.ooooo o.ooooo • o.ooooo 

o.oeooo o.otooo e.ooooo 

r~ M®)· 

C'Ol• ICCitiO· llOlCOitl f• ...StCIMif• llr· •ccoJU· "'"tCOJIJ • · CJOII• ....., ICIM)J • ~I· 
0 . 00000 0.00000 •O , N OOO 0.00000 •0, 10000 •0.01100 0.00000 o.toooo o.otoot o.ooooo 

..,OHC0ll2 ._,o)ICOJIJ 10-· III'Ot• - ·· o.oooto o.ooooo o.ooooo o.ooooo o.ooooo m ..:01· 

~I COl • 

m COl· 

1101114• I] OltCitlt· IMOStCIMit• l r • llaiCOJIJ• M ICO)))o- Clot• .....,, ... 12· ~J-

0 . 00000 0 . 00000 0,00000 0.09000 0.00000 o.ooooo O. MOOO 0 . 00000 O. OOOH 

... lCCOlll Kl- · - · - · · 0 .00000 o.ooooo 0 .00100 0.00000 

3U 
~~ ICCIIII t • 
~ ICOMI 4• 

I JO)Iotllf• 140Stllltlt• I<• 
o. ooooo o.ooooo 0.00000 
10~- MJOC • f04•· 
o.ooooo o.ooooo o.ooooo 

M lt'CilU· MICOJI J .. CI04• 
o.ooooo o.toooo o.ooooo 

-'11llt11• ..,CO)• 
0 .. 00000 0 ,00000 

-atcolp -2CCOll) 
o.ooooo o.ooooo 

~ §91 llOlCOMI4· 
140S COlt It• ar• 
o.ooooo o.ooooo 

M tCOJI2• MICOJIJ- C104• 
o.ooooo o.ooooo o.ooooo -2 COlli J • ._,olCOl · o,ooooo 0.00000 

...,OlCCOlll ltpOljCOJIJ Kl-· 
0. 00000 o. 00000 0. 00000 

Jg§ IJOJCOMI4· 
i94 
~ 140SCOICI4• m MOS(00\) 4• 

K$104• JIOC• · 
o.ooooo 0.00000 ... 
0.00000 -·· 0.00000 

M ICO·l iJ• M tCOJIJ•• ~104· 
0.00001 0.00000 0.00000 

ltpOHOICI2• -:leo)• 
o.ooooo o.ooooo 

,..OJ CCOJ)J tii>OJ CCOJI l Ml-· 
0 . 00000 O.OOCXIO 0 .00000 

..,.... 
o.ooooo 

:&'? .... IWoiCOSil• ,..ICO)I)- Cl ot• - l tOHil· ~CO)• 
o.ooooo o.ooooo 

""'1CCOJI2 -JICO)I) II)-· 
0.00000 0.00000 0.00000 -· 0.00000 -·-0.00000 

~ m MICOliJ• 

~07 MCCOl U -

o.ooooo o.ooooo o.ooooo 
M ICO)Ih• CleM• 
o.oeooo o,ooooo 

Clot• 
o.ooooo 

,._, tOM! ) • ~-
0.00000 0 .00000 

ltpO]tCOJIJ -)ICOll) Kl-· 
o.ooooo o.ooooo o.toooo -· o.ocooo 

:83 ""'"'*IJ· -l<>OJ • o.ooooo 0.00000 
-lleolU _,CCOliJ .,_. -· o.ooooo -·o.ooooa .no cJot· 

411 
t .ooooo o.ooooo o.ooooo 

412 
• nJ ,..OJCOMIJ· .,. 
~l& ""')COl• m 
:~8 - ) ( ('0)1)-

oi<!l 
422 ""'HcoJU•• · 423 
"2J 
~~5 Kl-· 
:~ 
J28 ..,.... 

~~ 

,..OJCO) · 
o.ooooo 

M;O)tCOll) - 21CIDI) IQ- · 
o .ooooo 0 . 00000 0 .00000 

"POltCOll) ltpO]tCO)I) Kl- · 
o. 00000 0.00000 o.ooooo 
"POJ tCOll) Ml- · 
t.toOOO 0.00000 

ID-· o.ooooo 

ICICW• 
o.ooooo 

-·-o.ooooo 

-· o.ooooo 

~·· o . ooooo 

-o.ooooo -·· o.ooooo 

-· o.ooooo --0,00000 

:u C.tl.....C.c.loe•NU-on h nwLIY fDtMner.Jeca• .. 1( ••• , 

4~ .. Cl• 804• MSOt• 
•34 ... . • • •0.00110 ·0.01000 0.00000 

!H
r.. .... C.•• -o .oo10o -o.ossoo o.ooooo 

• · M;•• .o.ou oo -o.onoo o.ooooo 
7 *' ligON• 0.00000 0.00000 o.ooooo 

.t . ... M• -o. ooeoo o.ooooo .. o.ol.»o 
4J too• M;ICOICi f• o.ooooo o.ooooo 0.00000 
~ .... c.ltOICt t • 0.00000 0.00000 0.00000 
441 .... • ,.. _ 0 .. 00000 o.ooooo o.ooooo 
4.12 .... Mit'O) • 0 ,00000 o,ooooo 0,00000 
tt.\3 .... "'..... 0.00000 0 . 00000 0 . 00000 
o\.U .... UO).. 0 ,00000 0 .00000 0.00000 
44S *• ~l• o.ooooo o.ooooo o.ooooo 
•-'G a. c•- -o.onoo o.ooooo o.ooooo 
447 &• Ml •• --o .onoo ·O.o.ti OO o,ooooo 
lC8 It• NIIOIC• o.oooot o.ooooo o.ooooo 
¥W A• M• •O,OUOO O. at100 •O .. O) fSO 
450 C• ~IOICU • o.ooooo 0.00000 0.00000 
4St K• caatOMt 4• o,ooooo o.ooooo o,ooooo 
~52 C• - ·•• 0,00000 0,00000 0,00000 

m It• -· o.ooooo 0.10000 o.ooooo a• "".-. •• o.ooooo o.ootoo o.Mooo 
4~ a:• UO)- o.ooeoo o.ooooo o.ooooo 
45 a.• Mp02• 0 . 00000 O. OOGOO 0 . 00000 
" , Ca•• .... ·0 . 11200 1 . 0)400 o.ooooo 

m 
01•• -· t .ooooo o.ooooo o.ooooo •s- c.•• ,., -o.ouoo o.ooooo o.oooao 
u .. liiJICOIIIU• o.eOtao • ·""' o,ooooo ca•• c:.atDM••· o.ooooo o.ooooo o.ooooo 
c:a•• ._... o.oooot o.ooooo o.ooooo 

4 a... 1&"01• o.ooooo o.ooooo o.ooooo 
4G~ C.• • ""..... 0 . 00009 o • .oooo o.ooooo 
485 C.•• UOl•• 0 . 00100 o.ooooo o.ooooo 

:rr ==: == ::::::: ::::::: ::::::: 
468 ..... . M• · ·t .OUOO 0 . 00000 -0. 01110 
489 ..... IOfi(OICI4 • 0,00000 0.00000 0.00000 
470 Ml• • CdfOIC, t • O.OOCOO 0 . 00000 O.MOOO 
471 .... . -.. . 0 . 00000 6 .00000 0 .00000 
•12 lit•• ..:Ol• o . OOOH 0 , 00000 0 . 0 0000 
A73 Ml•• Tb·-· o.ooooo t .ooooo o.oooto •7• ..... uo).. o.ooooo o.ooooo o.oooo-o 
41~ ..... ,..01• o.ooooo 1.00000 o.-0 
4 78 tlliiOM• M• o.ooooo o.ooooo 0 . 00000 
477 - · ~ICIMU• o.ooooo t .o- o.ooooo 

m 
_.,., c.acooott• o.ootoo o.oooo1 o.ooooo 

4 IIIIIC*• ...... . . . 00000 o.ooooo 0.00000 =: ~!: :::::: ::::::: ::::::: 
2 ..,.... vo3•• o.ooooo o.ootoo o.ooooo 

4lliH r· =~;... . . ::::::: ::::::: ::::::: 
"' edCoteU• o.ooooo o.ooooo o.oocioo 
N• ...... O. tOOOO 0 .00000 0.00001) 

....... 
o.ooooo 

-·o .ooooo 

OM• 
o.ooooo 
0 , 00000 
o.ooooo 
0.00000 
0.00000 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
0.00000 
o.ooooo 
o.ooooo 
o.ooooo 
0 .00000 
0 .00000 
0 .00000 
e.ooooo 
o.ooooo 
o.ooooo 
0 . 00-000 
O.tOOOO 
o.ootoo 
0.00000 
0 ,00090 
o. tOooo 
o.ooooo 
o.ooooo 
O. OOHO 
o.ooooo 
0 .00000 
o.ooooo 
o.ooooo 
o.ooooo 
0.00000 
o.ootoo 
0 , 00000 
0.00000 
o.ooooo 
o.ooooo 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
o.ooooo 
o . ooooa 
0.00000 
o.otooo 

-·· o.ooooo 

IICOl• 
•0.00300 
o.ooooo 
o.ooooo 
0.00000 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
o. 00000 
0.00000 
o.ooooo 
o.ooooo 
o.ooooo 
O. OOGOO 
0.00000 
o.ooooo 
0 . 00000 
o.ooooo 
o.otooo 
0.00000 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
o.oooot 
0 . 00010 
o.ooooo 
0.00000 
0.00000 
o.ooooo 
0.00000 
o.ooooo 
o.ooooo 
o.ooooo 
o.oouo 
0.00000 
0.00000 
o.ooooo 
o.ooooo 
0.00000 
0.00000 
o.ooooo 
0 . 00000 
o.ooooo 
0.00000 
0.10000 
0.00000 
o.ooooo 
0.00000 
o.ooooo 
o.ooooo 
o.ooooo 
0.00000 

COl• 
1,00)00 
Ot OOOOO 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
0.00000 
o.ooooo 
o.ooooo 
0.00000 
o.ooooo 
o.ooooo 
o.ooooo 
0.00000 
o.ooooo 
o.toooo 
o.ooooo 
o.ooooo 
o,ooooo 
t .ooooo 
o.ooooo 
o.ooooo 
o.oooeo 
o.ooooo 
0.00000 
o.ooooo 
0 .00001 
o.ooooo 
o.otooo 
0.00000 
o.ooooo 
o.ooooo 
o.ooooo 
o.oooot 
o . ooooo 
o.ooooo 
1.00000 
0.00000 
0.00000 
0 ,00000 
o.ooooo 
o.o-• 
o.ooooo 
0.00000 
o.ooooo 
t .oooot 
o.oooot 
0,00000 
o.ooooo 
0.00000 

-· 0.00000 

-·-0.00000 

-·-0.00000 

a(OICIO• aJOJtotlt • MOSIOitiO If• 
o.ooooo o.ooooo 0.00000 0.00000 
0.00000 0.00000 0.00000 o.ooooo 
1.00000 t .ooooo 0.00000 0.00000 
o.ooooo o.ooooo 0 .00000 0.00000 
0.00000 0.00000 o.ooooo 0.00000 
o.ooooo o.oooco 0,00000 0,00000 
0.00000 0.00000 0.00000 0.00000 
o.ooooo 0.00000 o.ooooo o.ooooo 
0.00000 o.ooooo o.ooooo o.ooooo 
o.ooooo o.ooooo 0,00000 0.00000 
0.00000 0.00000 o.ooooo o.ooooo 
o.ooooo 0.00000 0.00000 0. 000 00 
0.00000 0.00000 o.ooooo o.ooooo 
o.ooooo 0.00000 0.00000 0,00000 
0.00000 0.00000 0.00000 0.00000 
o.ooooo 0 . 00000 o.ooooo o.ooooo 

··~··· 
0.00000 0 . 00000 0.00000 

0.00000 o.ooooo o.ooooo o.ooooo 
o.ooooo 0,00000 0 .00000 0,00000 
0.00000 0.00000 0,00000 o.ooooo 
0.00000 t .eoooo 0.00000 o.ooooo 
o.ooooo 0,00000 o.ooooo 0,00000 
e.ooooo 0 . 10000 O. OOitOO o.ooooo ....... o.ooooo t .oooot o.ooooo 
0.00000 1 . 00000 o.ooooo 0.00000 
o.ooooo 0.00000 0.00000 o.ooooo 
t .ooooo o,eeooo 0.00000 0.00000 
0.00000 t .ooooo o.ooooo . . .. 010 
o.ooooo 0.00000 o.ooooo o.ooooo ....... o.ooooo 0.00000 0.00000 
t .ooooo o.tooo-o 0.00000 0.00000 
t . toooo o.ooooo o.ooooo o.ooooo 
0.00000 ··- o.oeooo o.eoooo 
0.00000 0.00000 0 . 00000 o.ooooo 
0.00000 o.ooooo o.ooooo o.ooooo 
o.ooooo 0,00000 0 .00900 0.00000 
1.00000 ··- t . tooto o.ooooo 
O. OMOO 1.00000 o.oooOt o.ooooo 
o,ooooo o.oteoo o.ooooo o.ooooo 
0,00000 1 ,00000 o.ooooo o.ooooo 
0.00000 o.ooooo 0.00000 o.otoot 
0.00000 0.00000 0.00000 o.ooooo 
o.ooooo o.ooooo 0.00000 o.ooooo 
0.10000 t .ooooo 0 , 00000 0.00000 
0.00000 o.ooooo o.oo- 0.00000 
t .ooooo 0.00000 0.00000 o.ooooo 
o.ooooo o.ooooo 0.00000 0.00000 
o.ooooo o.tooto o.ooooo o.ooooo 
o.ooooo o.ooooo 0.00000 0.00000 
o.ooooo o.ooooo o.ooooo 0.00000 
o.ooooo 0.00000 0.00000 o.ooooo 
0.00000 0.00000 o.ooooo 0 00000 
o.ooooo 0,00000 o.ooooo o.ooooo 
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487 "' lioiiiCOh o.ooooo 0 .00000 o. 00000 o.ooooo o.ooooo o.ooooo 0 .00000 o.ooooo o.ooooo 0,00000 

~~ 
M• ft•••• o.ooooo o,ooooo o.ooooo o.ooooo o.ooooo o.ooooo o.ooooo o.ooooo 0.00000 o.ooooo H• 003•• o.ooooo o.ooooo o.ooooo o.ooooo 0 , 00000 0 .00000 o.ooooo o.ooooo 0.00000 0 . 00000 49() M• .~· o.ooooo o . OOC>OO 0 , 00000 o.ooooo o.ooooo o.ooooo o.ooooo o.ooooo 0 . 00000 o.ooooo 491 IIPIOIIJ O• CloiiCOMU• o.ooooo o.ooooo o.ooooo o.ooooo 0 . 00000 0 .00000 o.ooooo 0 . 00000 o.ooooo 0.00000 m MpiOIIJO<> -· o.ooooo 0 . 00000 o.ooooo o.ooooo o.ooooo 0 .00000 o.ooooo o.ooooo o.ooooo 0.00000 ... 1<*10• .oooalh o.ooooo o.ooooo o.ooooo o.ooooo o.ooooo 0 .00000 o.ooooo o.ooooo 0 . 00000 o.ooooo .g. liP CCIIII .. 'ft>-· o.ooooo 0 , 000110 0 .00000 o.ooooo o.ooooo 0.00000 o.ooooo o.ooooo o.ooooo 0 , 00000 

·~ --(Oflt ' • UO)•• 0 , 00000 0 . 00000 o.ooooo 0.00000 0 .00000 o.ooooo o.ooooo o.ooooo 0 , 00000 o.ooooo 
~~ MpiOIII f • llp02• o.ooooo 0 . 00000 o.ooooo o.ooooo o.ooooo 0 , 00000 o.ooooo o.ooooo 0 . 00000 0.00000 Cd ~OMif• M••• o.ooooo o.ooooo o.ooooo o.ooooo o.ooooo 0.00000 o.ooooo 0 ,011000 0 . 00000 . o.ooooo ·~a CdlOtU•• .MCQ)• o.ooooo o. 00000 o.ooaoo o.ooooo 0 .00000 o.ooooo 0 , 00000 o.ooooo o.ooooo o.ooooo 

~ 
Cd(OtU t • 

""~· 0 , 00000 0 . 00000 o,ooooo o.ooooo o,ooooo 0 . 00000 0.00000 o ~ ooooo o.ooooo o.ooooo ., ... , 01114 • OOht o.ooooo o.ooooo 0 . 00000 o.ooooo 0 ,00000 0 . 00000 o.ooooo o,ooooo 0 . 00000 o.ooooo OaltOVt &• -2· o.ooooo 0 , 01000 0 . 00000 0 . 00000 0 . 001100 o.ooooo o~ooooo 0 , 00000 o.ooooo o.ooooo 502 -·· AICDl• 0 ,00000 o,ooooo 0 . 00000 o.ooooo o.ooooo 0 , 00000 0 .00000 0.00000 0 , 00000 0 .00000 503 -·· ,. .... o,ooooo o.ooooo 0 , 00000 o.ooooo 0 ,00000 0 . 00000 o.ooooo o .-0 0.00000 o.ooooo 504 
-~ 

UO)• • o.oo-ooo o.oaooo o.ooooo 0 . 00000 0 . 00000 o.ooooo 0 .00000 0 . 00000 o.ooooo o.ooooo 50S ..... _,. 0 . 00000 o.ooooo o.ooooo 0.00000 o.ooooo o,ooooo 0 .00000 o.ooooo 0 . 00000 0 . 00000 
~ AICO)• ft•41>•• o.ooooo o.ooooo 0 .00000 o.ooooo o.ooooo o.ooooo o.ooooo o,ooooo o.ooooo 0 . 00000 AI:C'O). UOl•• o.ooooo 0 . 00000 0 .00000 o.ooooo o.ooooo o.ooooo 0 ,00000 o.ooooo 0.00000 o.ooooo 
~83 

_,. ~,. o.ooooo o.ooooo o. ooooo 0 ,00000 o.ooooo 0 ,00000 0 ,00000 0 . 00000 0.00000 0 , 00000 ,. .... UO)u o.ooooo o.ooooo 0 .00000 0 . 00000 0 . 00000 o.ooooo o.ooooo 0 .00000 o.ooooo 0 . 00000 510 ft••• • ~2· o. ooooo o.ooooo o.ooooo o.ooooo 0 . 00000 o.eoooo o.ooooo o.ooooo o.ooooo 0 . 00000 511 \1103•• 111)>02• o. ooooo 0 , 00000 o.ooooo 0 . 00000 0 , 00000 0 .00000 O#OOGOO o,oooo.o 0.00000 0 . 00000 512 
S1J AaiCOl!2· a.ICO))h etOf• -2(0Mj) -2ClOJ· -'ICOll -.cnccoli•ID.O.- 1004• --st• .... It• o,ooooo o.ooooo o.ooooo o.ooooo o.ooooo 0 .00000 0 .00000 o.ooooo o.ooooo 0.00000 !\ 5 .... ca .. o.ooooo 0 , 00000 o.ooooo 0.00000 0 .00000 0 ,00000 o.ooooo o. 00000 0.00000 o.ooooo 516 .... ...... 0 . 00000 o.ooooo 0 , 00000 0 . 00000 o.ooooo o.ooooo 0 400000 • o.ooooo o,ooooo o.oocoo 517 Me• -· 0 . 00000 o.ooooo 0 . 00000 o.ooooo o.onoo 0 .00000 0.00000 o.ooooo 0.00000 o.ooooo S13 ..... "' o.ooooo o.ooooo o.ooooo 0 .00000 0 .00000 0 .00000 o.ooooo o.ooooo 0 . 00000 o.ooooo !11 .... liP lOIII•• 0 . 00000 o.ooooo o. 00000 0 .00000 o.ooooo 0 . 00000 o.ooooo 0 . 00000 o.ooooo o.ooooo 520 .... CdtO.Ut• 0 .·00000 o,ooooo o.ooooo o.ooooo o.ooooo o.ooooo 0 . 00000 o.ooooo o.ooooo o. ooooo 
s~ ..... Aa.••· o.ooooo 0 , 00000 0 .00000 o.ooooo o-ooooo 0 . 00000 o.ooooo o,ooooo 0.00000 0 . 00000 
~23 

... MC'Ol• 0 .00000 0.00000 0 . 00000 0 .00000 o.ooooo o.ooooo o.ooooo • • ooooo 0 . 00000 0 ,00000 

""' ft••- 0 , 00000 o.ooooo 0 ,00000 0 , 00000 0 . 00000 o,ooooo 0 , 00000 o.ooooo o.ooooo o,ooooo 52-t ""' U02•• o.ooooo o.ooooo o.ooooo o. ooooo o.ooooo 0 . 00000 0 . 00000 0.00000 o,ooooo o.ooooo ~25 .... -2· o.ooooo o.ooooo o.ooooo 0 .00000 o.ooooo 0 . 00000 o.ooooo 0,00000 o,ooooo o.ooooo 5:?6 "' co .. 0 , 00000 0.00000 0.00000 0.00000 0 . 00000 o.ooooo o.ooooo 0 , 00000 0 . 00000 o.ooooo ~27 K• ..., .. o.ooooo o.ooooo 0 .00000 0 . 00000 o.ooooo o.ooooo o.ooooo 0 . 00000 0 . 00000 0 , 00000 528 ~· ~· o.ooooo 0 . 00000 0 .00000 0.00000 0 . 00000 0 . 00000 0 . 00000 0 . 00000 o.ooooo 0 . 00000 
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o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
t , tOOot 
0 . 00000 
• 00.000 
o.ooooo 
0 . 00000 
o.ooooo 
0 , 00000 
o.ooooo 
0 ,00000 
o.ooooo 
o.ooooo 
o.oooto 
0 . 00000 
t , OOOOO 
o.ooooo 
0 . 00000 
o. 00000 
• 00000 
0 . 00000 
o.ooooo 
0 .00000 
o.ooooo 
0 . 00000 
0 , 00000 
0 . 00000 
0 00000 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
0 . 00000 
0 , 00000 
o.ooooo 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
o.o=ooo 
o.ootoo 
o.ooooo 
o.ooooo 
0 . 00000 
0 . 10010 
O.toooD 
t .ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
0 , 00010 
o.ooooo 
0. 00000 
• 00000 
0 , 00000 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00100 
0 , 00000 
o.ooooo 
0 . 00000 
0. 00000 
o.ooooo 
0 ,00000 
o.ooooo 
o.ooooo 
0 . 00000 
o,ooooo 
0 . 00000 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
• ~ ooooo 

0 . 00000 

' ·""' 0 . 00000 
0 . 00000 
0 , 00000 
0 . 00000 
0 . 00000 
o.ooooo 
t , OMOO 
0 . 00000 
o.ooooo 
o,toooo 
0 . 00000 
o,ooooo 
o.ooooo 
0 . 00000 
o .ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
0 . 00000 
0.00000 
0 . 00000 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
0 . 00100 
0 . 00000 
o.ooooo 
o.ooooo 
0 , 00000 
o.ooooo 
0 . 00000 
o.ooooo 
0 . 00010 
0 .00000 
0 . 00000 
O. tOOOI 
0 .00000 
0 ,00000 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
0 . 00000 
o.ooooo 
0 . 00000 
t .ooooo 
0 . 00000 
0 . 00000 
0 . 00000 
1 . 00000 
0 ,00000 
0 . 00000 
o.ooooo 
0 , 00000 
o.ooooo 
0 , 00000 
o.ooooo 
0 . 00000 ••••••• o.ooooo 
0 . 00000 
1.aoooo 
o.ooooo 
o,ooooo 
o.ooooo 
0 , 00000 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
0.00000 
o.ooooo 
0 . 00000 
o.ooooo 
0 . 00000 
o.ooooo 
0 , 00000 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
0. 00000 
o.ooooo 
0 . 00000 
0 ,000 00 
o.ooooo 
o,ooott 
o.ooooo 
0 . 00000 
0 .00000 
o,oooto ....... 
0 . 00000 
O. OOODO 
0 . 00000 
0 . 00000 
0 , 00000 
0 . 00000 
O. HOOO 
o.ootoo 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
o.ooooo 
0 . 00000 
o.otooo 
0 . 00000 
o, ooooo 
o, 00000 
o.ooooo 
0 . 00000 
o.ooooo 
0 , 00000 

o.toMO 
0 . 00000 
0 . 00000 ....... 
0 . 00000 
O. HOOO 
o.ooooo 
t .HOoo 
t .toooo 
o.ooooo 
o.ooooo 
t .ooooo 
0 . 00000 
o.toooo 
0 . 01000 
o.ooooo 
0 , 00000 
0 . 00000 
0 ,00000 

·-··"· o.toooo 
0 . 00000 
o.ooooo 
0 . 00000 
0 . 00000 
o.ooooo 
0 ,00000 
o.ooooo 
o.ooooo 
0 . 00000 
o.ooooo 
Ot OOOOO 
o.ooooo 
0 . 00000 
o.ooooo 
o,ooooo 
0 . 00010 
0 , 00000 
o.oooo-o 
0 , 00000 
O.toooo 
o.ooooo 
o,ooooo 
o.toooo 
o.ooooe 
o,ooo1o 
o.ooooo 
0 . 00000 
o,ooooo 
o.ooooo 
0 . 00000 
1 ,00000 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
0 , 00000 
0 . 00000 
o.ooooo 
o.ooooo ·-0 . 00000 
o,ooooo 
0 . 00000 
0 , 00000 
0 . 00000 
0 . 00000 
• • ooooo 
0 . 00000 
0 . 00000 
0 . 00000 
o.ooooo 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
0 ,00000 
0 . 00000 
0 . 00000 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
0 . 00000 
0 . 00000 
o.1oooo 
o.ooooo 
0 ,00000 
o.ootoo 
0 . 00000 
o.ooooo 
o.ooooo 
o.ooooo 
t .ooooo 
0 . 00000 
o.toooo 
O.toooo 
0 .00000 
t .ooooo 
1 .. 00000 
o,ooooo 
o.toooo 
o.ooooo 
0 . 00000 
0.-o ••••••• ··-· t .ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
o.oooto 
o.oooeo 
0 , 01000 
0 . 00000 
0 , 00000 
o.oooot 
o.ooooo 
o.ooooo 
0 . 00000 
0 . 00000 
o.toooo 

o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
o,ooooo 
t .ooooo 
t .ooooo 
0 . 00000 
o.ooooo 
t .ootoo 
1 . 00000 
o.ooooo 
o.toooo 
o.ooooo 
0 . 00000 
0 . 00000 
0 . 00000 
0 . 00000 
o.otooo 
t .oooot 
0 . 00000 
o,ooooo 
0.00000 
0 . 00000 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
0 , 00000 
OtOOOOO 
o.ooooo 
0 . 00000 
0 . 00000 
o.ooooo 
0 00000 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
0 . 00000 
o.ooooo 
0 . 00000 
0 . 00000 
o.ooooo 
O, IOOot 
o.ooooo 
0 . 00000 
o.ooooo 
o.oooto 
o.ooooo 
O, IOMO 
0 , 00000 
0 . 00000 
0 . 00000 
0 . 00000 ....... 
0 . 00000 
o.ooooo 
0 . 00000 
o.toooo 
o.ootoo 
o.ooooo 
0 . 00000 
t .otooo 
0 . 00000 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
0 . 00000 
o.ooooo 
0 . 00000 
o.ooooo 
0 . 00000 
o.ooooo 
O. OOOH 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
o.ooooo 
0 00000 
0 . 00000 
o.ooooo 
o.ooooo 
0 , 00000 
0 ,00000 
0 . 00000 
0 .00000 
0 ,00010 
0 OoetO 
o.ooooo 
0 . 00000 
0 . 00000 
o.ooooo 
o.ooooo 
0 . 00000 
o.ooooo ....... 
0 . 00000 
0 . 00000 
0 . 00000 
0 . 00000 
o . ooooo 
o,ooooo 
o.ooooo 
0 . 00000 
o.ooooo 
0. 00000 
0 . 00000 
o.ooooo 
0 . 00000 
0 . 00010 
t . OOOOO 
o.ooooo 
0 . 00000 
o.ooooo 
0 . 00000 
0 . 00000 
o,ooooo 
0 . 00000 
0 . 00000 

0 .00000 
o.oooot 
1 .00000 
0 . 00000 ··-1 . 00006 
o.ooooo 
o.ooooo 
0 ,00000 
0 . 00000 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
o.otooo 
o.ooooo 
o.ooooo 
o.ooott 
0 . 00000 
o.ooooo 
0 . 00000 
o.ooooo 
0 ,00000 
o.ooooo 
o.ooooo 
0 . 00000 
0 . 00000 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
0 . 00000 
0 . 00000 
0 . 00000 
0 , 00000 
o.ooooo 
0 00000 
t .OOOIO 
0 . 00000 
0 . 00000 
0 , 00100 
0 . 00000 
o.ooooo 
0 .00000 
0 . 00000 
o.ooooo 
0 , 06000 
0 . 00000 
o.ooooo 
o,ooooo 
0 . 00000 
o.ooooo 
0 . 00000 
0 , 00000 
o.ooooo 
o.toooo 
o.ooooo 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
o.ooooo 
o.toooo 
o.ooooo 
0 . 00000 
o.ooooo 
o,ooooo 
o. ooooo 
0 . 00000 
o.ooooo 
0 . 00000 
0 . 00000 
o.ooooo 
o.ooooo 
o.ooooo 
o,ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
o.ooooo 
0 .00000 
o.ooooo 
0 . 00000 
0 . 00000 
o.ooooo 
0 . 00000 
o .. ooooo 
0 . 00000 
0 . 00000 
0 . 00000 
0 . 00000 
o.ooooo 
0 . 00000 
o.otooo 
o.ooooo 
o .ooooo 
0 . .0001 
o,ooooo 
o.ooooo 
0 .00000 
o.oooeo 
• • • 0000 
0 , 00000 
o.totot 
0 . 00000 
o.ooooo 
o,eooot 
0 . 00000 
0.00000 
•~ ooooo 

0 .00000 
o.ooooo 
0 . 00000 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
o.ooooo 
o.-o 
o.ooooo 

0 , 00000 
0. 00000 
o , ooooo 
0 . 00000 
o.ooo-oo 
0 , 00-000 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
0 .00000 
0 .00000 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
0 400000 
0 . 00000 
o.ooooo 
o.ooooo 
0.00000 
0 , 00000 
0.00000 
o.ooooo 
o.ooooo 
o.ooooo 
0 , 00000 
o.ooooo 
o.ooooo 
0 . 00000 
o.ooooo 
o,ooooo 
o.ooooo 
0 . 00000 
o . ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
o.ooooo 
o.oooot 
o.ooooo 
o.ooooo 
O, OOOtO 
o .. oooeo 
0 . 00000 
o.ooooo 
0 . 00000 
O.OOOtt 
o.ooooo 
0 . 00000 
t .ooooo 
0 . 00000 
o.ooooo 
o. ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
0 . 00000 
0 . 00000 
o.ooooo 
o.ooooo 
0 , 00000 
o.ooooo. 
0 .ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
o.ooooo 
0 . 00000 
0.00000 
0 . 00000 
o.ooooo 
o.ooooo 
o .. ooooo 
0.00000 
o.ooooo 
a.ooooo 
o.ooooo 
0 . 00000 
o.ooooo 
o.ooooo 
0 . 00000 
0 . 00000 
0 . 00000 
o.ooooo 
0 . 00000 
o.ooooo 
O . tOtOO 
o.ooooo 
o.ooooo 
0 . 00000 
O. OOHO 
0 . 00000 
o.ooeoo 
0 . 00000 
o.ooooo 
o.oooot 
0 . 00000 
0 . 00000 
0 . 00000 
o.toooo 
0.00000 
o.ooooo 
0 ,00000 
o.ooooo 
0 ,00000 
0.00000 
0 . 00000 
o.ooooo 
o.ooooo 
o .ooooo 
0 . 00000 
t .ooooo 
o.ooooo 
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Appendix J: OurPliT File Listing of HMW _NP _AM_RTBST.CHEMDAT 

T3S lr-· lfpO:tCOl• o.ooooo 0.00000 o.ooooo o.ooooo 0 . 00000 o.ooooo 0.00000 o.ooooo o.ooooo 0 .00000 

m ... 1'41>02tCOlU•· 0 .0 0000 o.ooooo 0 . 00000 0 . 00000 o.oooov o.ooooo 0 .00000 o.ooooo 0 . 00000 0 . 00000 lr• "JJI'l(CO))) .. . 0 .00000 0 . 00000 o.ooooo 0.00000 0 . 00000 0.00000 o.ooooo 0 , 00000 0 . 00000 o.ooooo ... Ill-- 0 .10000 0 .00000 0 . 00000 o.ooooo 0 .00000 o.ooooo o.ooooo 0 . 00000 0 . 00000 o.ooooo 3 ... 
~- o.ooooo o.ooooo 0.00000 0 .00000 o.ooooo 0 . 00000 0 . 00000 0 . 00000 o.ooooo 0 . 00000 74~ 8r· -·- 0.00000 0 ,00000 0,00000 0 .00000 0 . 00000 0 . 00000 o.ooooo 0 . 00000 o.ooooo o.ooooo 74 MIC0ll2• AIIIICOlll•· o.ooooo 0.00000 0.0000.0 0 .00000 0 .00000 0 . 00000 0 .00000 0 . 00'000 0 .00000 0 . 00000 7~2 lwoiCOl12· C:lO.- 0 . 00000 o.ooooo o.ooooo 0 .00000 o.ooooo o.ooooo 0 .00000 0.00000 0.00000 0.00000 743 MIC0l! 2• "P0210MI2• o.ooooo o.ooooo 0 . 00000 o.ooooo o.ooooo 0.00000 0 . 00000 o.ooooo 0 . 00000 0 . 00000 74~ M IC0l12· llp02C:Ol· 0 .00000 0 , 00000 0.00000 o.ooooo 0 . 00000 0 . 00000 o.ooooo 0 . 00000 0 . 00000 0 . 00000 745 MIIC0ll2· "P02 1COll2• - o.ooooo o.ooooo o.ooooo o.ooooo 0.00000 0 . 00000 o.ooooo o. 00000 o.ooooo 0 . 00000 146 AIIIC0ll 2 · 
::r~~ll2··· 

o.ooooo o.ooooo 0.00000 0 ,00000 o.ooooo 0 , 00000 o.ooooo o.oooo-o 0 .ooooo o.ooooo 747 MIC:Oll2• o.ooooo 0 . 00000 0 ,00000 o.ooooo o.ooooo o.ooooo 0 . 00000 0 . 00000 0 . 00 000 o.ooooo 74$ AIIICOll2· -· o.ooooo o.ooooo 0 .00000 0 .00000 0 . 00000 o.ooooo o.ooooo o.ooooo o.ooooo o.ooooo 749 AA ICOIU· ...... o.ooooo .0. 00000 0 .00000 o.ooooo 0 . 00000 o.ooooo 0 . 00000 o.ooooo 0 .00000 0 . 00000 750 .. IC'O·lU•· C:lOt • 0 .00000 0 .00000 o.ooooo o.oaooo o.ooooo 0 .00000 o.ooooo 0 , 00000 0 . 00000 o.ooooo 751 MICOll lo · llp02101112· 0 . 00000 o.ooooo 0 , 00000 o.ooooo o.ooooo o.ooooo 0 . 00000 0 . 00000 0 .00000 0 . 00000 752 MICO)I)o• *"2COl• 0 . 00000 o.ooooo 0 . 00000 o.ooooo 0.00000 0 ,00000 0 . 00000 0 . 00000 o.ooooo 0 .00000 ;ro MtC:OlU•· llp021C0ll2•· 0 , 00000 o.ooooo o.ooooo o~ooooo 0 , 00000 0 . 00000 o.ooooo o.ooooo 0 , 00000 0 .00000 754 AIIICOJIJ• · MpOl fCOl)l • - 0 .00000 o.ooooo o.ooooo o,ooooo 0 . 00000 o.ooooo 0 . 00000 0 , 00000 o.ooooo o.ooooo 75~ M fCO) ) )•· 10-· o.ooooo o.ooooo o.ooooo 0 , 00000 0 . 00000 0 . 00000 o.ooooo o.ooooo o.ooooo 0 ,00000 1§6 MfCOl)l• · ....... o.ooooo o.ooooo 0 .00000 0 . 00000 0 . 00000 o.ooooo 0 . 00000 o.ooooo 0.00000 0 . 00000 t C'7 ,._.ICOll l •· ...... 0 , 00000 o.ooooo 0 . 00000 0 .00000 0.00000 0 . 00000 o,ooooo 0.00000 0 .00000 o.ooooo 7S8 Clot• """)(01112· 0 . 00000 o,ooooo o.ooooo 0.00000 0 . 00000 0 .00000 0.00000 o.ooooo 0 . 0 0000 o.ooooo 759 C:lot· """'"''' 0 . 00000 o.ooooo 0 . 00000 o.ooooo 0 . 00000 0 .00000 o.ooooo 0 , 00000 0.00000 0 . 00000 161:1 l:lot· !lp02 ICOlll• · 0 . 00000 0 .00000 0 . 00000 o.ooooo o.ooooo 0 . 00000 a.ooooo 0.00000 o.ooooo o.ooooo 
~~ Clot• Mp03tC'O)U•- o.ooooo 0 . 00000 o_ooooo o.ooooo 0 . 00000 0 . 00000 0 . 00000 o.ooooo 0.00000 o.ooooo Clot• 10-· o.ooooo o.ooooo 0 ,00000 o.ooooo 0 . 00000 o.ooooo 0 . 00000 o.ooooo o.ooooo 0 . 00000 

ift 
C:lot· -· o.ooooo 0 .00000 0 .00000 o.ooooo o.ooooo 0 .00000 o.ooooo o.ooooo 0 .00000 o.ooooo C:lO• · ...... 0 , 00000 o.ooooo 0 ,00000 o.ooooo 0 . 00000 o.ooooo o.ooooo o.ooooo 0 .00000 o.ooooo 111>02(01112· II)>OJC:Ol• 0.00000 o.ooooo O. OG-000 o.ooooo o.ooooo o.ooooo o.ooooo o.ooooo o.ooooo o.ooooo 11)>01101112 · 11)>021C:Ol12oo 0 .00000 o.ooooo 0 . 00000 0 .00000 o.ooooo o.ooooo o.ooooo 0 , 00000 o.ooooo o,ooooo 767 lip02101112· Rp0.2 (C'OJ )l ..... o.ooooo o.ooooo o.ooooo o.ooooo o.ooooo 0 ,00000 0 . 0000 0 0 . 00000 0.00000 o.ooooo 768 lfp02(0tll2· 10-- 0 ,00000 0 .00000 o.ooooo 0 . 00000 0 . 00000 0 .00000 0 . 00000 o.oo.ooo o.ooooo 0 . 00000 789 llp02101112. ....... 0 .00000 o.ooooo o.ooooo o.ooooo o:ooooo o.ooooo 0 . 00000 o.ooooo o.ooooo 0 . 00000 • n o l!p0210MI2· ....... o.ooooo o.ooooo 0 . 00000 o.ooooo 0 . 00000 o,ooooo o.ooooo 0 . 00000 o.ooooo o.ooooo 771 """2COl• "JJI)(CO))J- o.ooooo 0 . 00000 0 . 00000 o.ooooo 0 . 00000 0 ,00000 0,00000 o.ooooo o.ooooo o.ooooo ~n llpOJCOl• II»>JICO)Il~· 0 .00000 0 .ooooo o.ooooo 0 .00000 0 . 00000 o.uooo o.ooooo 0 .00000 0 ,00000 o.ooooo 773 llp021:0)· H2PO< • 0 .00 000 o.ooooo 0 . 00000 0. 00000 0 . 00000 o,ooooo 0 , 00000 0 . 00000 o.ooooo 0 . 00000 n~. !lp02COl· ~· o.ooooo o.ooooo 0 . 00000 o.ooooo 0 . 00000 0 ,00000 0 .00000 0 . 00000 0 . 00000 0 . 00000 775 llp02COl· POf,•- 0 . 00000 0 .00000 0 ,00000 0 , 00000 0 . 00000 0 .00000 o,ooooo o.ooooo 0 .00000 0 . 00000 176 lll>021COll2•· ' llp02 CC021l- 0 . 00000 o.ooooo 0 . 00000 0 . 00000 o.ooooo o.ooooo o,ooooo o.ooooo o.ooooo o.ooooo rn lip())( COl u- 112-- o .. ooooo o.ooooo o.ooooo o.ooooo o.ooooo o.ooooo 0 , 00000 0 ~00000 o.ooooo o.ooooo 
~~ICOll~•· !(pOCo 0 , 00000 o.ooooo 0 . 00000 o.ooooo o.ooooo 0 ,10000 0 . 00000 o,ooooo 0 .00000 0 . 00000 lip02 ICOlll• · ..... 0 . 00000 o.ooooo o.ooooo o.ooooo 0 . 00000 0 .00000 o.ooooo o.ooooo o.ooooo o.ooooo 7fi0 .2(COltl•• • 112-- 0. 00000 o.eoooo 0 . 00000 0 , 00000 0 . 00000 o.ooooo 0 . 00000 0 , 00000 0 . 00000 o.ooooo 

7ft1 HpOl (COlt l • • · ~· 0 . 00000 0 . 00000 0 .00000 0 . 00000 0 . 00000 o,ooooo o.ooooo o.ooooo 0 . 00000 0 . 00000 7 2 I!J>Ol1C021l · - -·· 0 . 00000 o.ooooo 0.00000 o.ooooo o.ooooo o.ooooo 0 , 00000 o,ooooo 0 . 00000 0 ,00000 7tl3 K2f0t • 
~~-· 

o.ooooo o.ooooo o.ooooo o.ooooo 0 .00000 0 .00000 o.ooaca 0 .00000 0 . 00000 o.ooooo Ja.$ llltllot· -·· 0 . 00000 0 , 00000 0 , 00400 0 . 00000 0 . 00000 0 ,00000 o.ooooo 0 , 00000 o.ooooo 0 ,00000 7{1$ -· ....... 0 . 00000 0 . 00000 o.ooooo 0 . 00000 o.ooooo o.ooooo o.ooooo 0 .00000 o.ooooo 0.00000 
~~ ft•••• U02 .. .,. m .,. COh 0 . 00000 0 . 00000 0 .00000 

Cl• I!Sot· o.ooooo 0 . 00000 ::n::: 790 C:l • Oil• 0 . 00000 o.ooooo 
791 C:l· NCO) • 0 . 00000 o.ooooo 0 . 00000 m Cl• COl• o.ooooo o.ooooo 0 . 00000 

Cl• 8101111• 0 .00000 0 .00000 0 . 00000 
794 C:l· 8JOliCIMI 4• 0 .00000 0 .00000 o.ooooo 
79~ Cl• 840StOtUt• o.ooooo 0 , 00000 o.ooooo 
7~ C:l· lr· o:ooooo 0 . 00000 0 .00000 
1 7 C:l• AIIICOlll• 0 .00000 0 , 00000 0.00000 m Cl • AIIIC'Olll•- 0 . 00000 o.ooooo o.ooooo 

Cl• Clot• 0 . 00000 o.ooooo 0 .. 00000 

3~ 
Cl• I!J>Oll 01111· 0 . 00000 o.ooooo 0 , 00000 
1:1· llpOlCOl• 0 . 00000 o.ooooo 0 .. 00000 

loa Cl• llp02 1COlll•· 0 . 00000 0 , 00000 o.ooooo 
C:l• "HPO' t C'O) ' l-- 0 .. 00000 o.ooooo o.ooooo 

S&~ Cl• 112-.- 0 . 00000 o.ooooo o. ooooo 
Cl• -· 0 , 00000 0 .00000 0 . 00000 

806 Cl• -·- 0 . 00000 o.ooooo o.ooooo 
807 -· -- o.ooooo 0 .00000 o. ooooo 
B~ -· OM- 0 . 00000 0 .00000 o.ooooo -· HCOl• o.ooooo 0 .00000 0 . 00000 
J10 -· COl• o.ooooo o.ooooo o.ooooo 
1l .... 1101111- 0 . 00000 o.ooooo 0 . 00000 

81~ -· llOliOMI 4• 0 .00000 o.ooooo 0 .00000 
813 IOt.o ... OStOMH• 0.00000 o.ooooo 0 . 00000 r -· lr· 0.00000 o.ooooo o.ooooo 
l~ -· AIIIC:Oll~· o.ooooo o.ooooo 0 . 00000 -· MICOliJ•· 0 ,00000 0 ,00000 o.ooooo en -· Clot • 0 ,00000 0 , 00000 o.ooooo eu Cot• """2 10111 ~- 0 .00000 o.ooooo 0 . 00000 

b~ -· IIJ>OlCOl• o.ooooo o.ooooo o.ooooo 
Cot• =1:m::. 0 . 00000 0 .00000 o.ooooo .... 0 . 00000 o.eoooo o.ooooo m COh .a .... 0 . 00000 0.00000 0 . 00000 -· -· 0 .. 00000 o.ooooo 0 . 00000 

82~ .... -·- 0.00000 0 , 00000 0 , 00000 
82.5 -· OK· 0 .00000 o.ooooo 0 , 00000 
826 ..-. NCO)• 0 .00000 0 , 00000 o.ooooo 
~~ ~~--

COlo 0 . 00000 o.ooooo 0 .00000 
HtOO• IIOM.It• o.ooooo o.ooooo 0 ,0 0000 

m -- 1101 IOMit • 0 .00000 0 , 00000 0 . 00000 -- hO~tOIU t• 0 .00000 0.00000 o.ooooo 

ill .._. Ill'· 0 ,00000 0 . 00000 0 . 00000 
.. _. 

,._ICOlU• 0.00000 0.00000 0 . 00000 -- MI ICOlll •• o.ooooo o.ooooo o.ooooo 

IH -- Clot· 0 . 00000 o.ooooo 0.00000 -- ..,01 (01112· 0 ~ 00000 o.ooooo o.ooooo ...... IO»C»C:Ol• o.ooooo o.ooooo o.ooooo 
8 7 ...... 

:::m~m:; . 0 . 00000 0 . 00000 o.ooooo 
8 lllot.• 0 . 00000 0.00000 o.ooooo 
839 ...... 10-- 0 . 00000 0 .00000 o.ooooo 
840 M-· ....... o.ooooo o. ooooa o.ooooo 
841 .._. -- o.ooooo o. ooooo o.ooooo m 011.• IICOl• 0 . 00000 0 . 00000 o.ooooo 

011· COl• o.ooooo 0 . 00000 o.ooooo 
OM• 81aHI 4 • 0 . 00000 0 . 00000 o.ooooo 

II«S 011· 8JO)(O.MI4• o.ooooo o. ooooo 0 , 00000 

ij~ 
OM• 140SIOII14• 0 , 00000 0 . 00000 0 . 00000 
011· ... 0 . 00000 0 . 00000 o.ooooo 
OM• ,.. lal) l2· o.ooooo o.ooooo o .. ooooo 

B 9 OM• M ICOJ)J•• 0 , 00000 o. ooooo o.ooooo 

m 011- CJot• o.ooooo 0 . 00000 o.ooooo 
011· ,.,oltCIHi l· 0 , 00000 0 . 00000 o.oooco 
OM• l!p02eol- 0 . 00000 0 , 00000 o.ooooo 

853 OH• ,.,oliCOlll- 0 . 00000 o.ooooo o.ooooo 

u~ 
011• "PC)llt"'),, •• _ 0 .00000 0 . 00000 0 . 00000 - 111-- 0 .00 000 o.ooooo 0 . 00000 56 011· ....... 0 .00000 o.ooooo 0 . 00000 

11!'7 OM· -·- o.ooooo o.ooooo o.ooooo 
858 _,_ CO)o 0 . 00000 o.ooooo 0.00000 
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User's Manual, Version 1.1 

AppeDdix J: OliTPt.rr File Listing of HMW _NP _AM_RTEST.CHEMDAT 

m 
_,_ 

1(0111 • · •·••ooo 0 , 0000. 0 ... 000 _,. aJOliOIII•· o.ooooo 0 ,00000 o.ooooo 
*"'' N OS lOIII •• 0 . 00000 0 .00000 0 .00000 
ICIOl• lr• o.ooooo o.ooooo 

· ~·~ m !COl • ... ICOJI1· ··-· 0 .00000 0 . 00000 
IICOJ• ... ICOl l h • . ... ooo 0 .00000 o.ooooo 
ICOJ· ClOt• o. eoooo o.ooooo · --0 m Mt'OJ· -1101111• . .... 00 o.ooooe o.ooo.o 
litO) • -2COl• O. MOGO 0 .00000 0 . 00000 = litO)• - J ICIIJi l•• o.oeooo o.oooeo 0 , 00000 
lOCO)· .,OJtC:OJJJ ..... o.ooooo 0 .00000 0 . 00000 

r IICOl• 1«2-- 0 . 00000 0.00000 0 .00000 n _,_ -· o.oeooo 0 .00000 o.ooooo 
IIICOJ• -·- o,ooooo 0. 00000 0.00000 

7J CO,) • 110111 · · o.ooooo 0,00000 o.oooeo r COl• aJOl(OMU• 0 . 00000 0 . 00000 0.00000 

0~ 
COl• NOSI'*U• o. ooooo o.ooeoo o.ooooo 
COl• ··- 0 . 00000 0 . 00000 o.ooooo 
COl• ,.ICOll1· 0 . 00000 o.ooooo o.ooooo m COl • ... ICOlll•~ 0 . 00000 o.ooooo o.ooooo 
COl• <:100· o.ooooo o.ooooo 0.00000 

m 
COJo -'10111 2· 0 . 00000 e.ooooo o.ooooo 
COl• IOpOlCO)• o.ooooo o.ooooo 0 .00000 
COl• IIPOliCOII 2o· 0.00000 o.ooooo o.ooooo 
COlo IIIPOlCCOltJ ••ao 0 . 00001 0 .. 00000 o .. ooooo 

Bt~ COl • 10-·- o.ooooo o.ooooo 0 .00000 
COlo -· o.ooooo o.ooooo o.ooooo 

SS' 
COl• -·· 0 . 00000 o.ooooo 0 . 00000 

oH 
., ... , .. 1)01101114· 0 . 00000 o.ooooo o.ooooo 
110111<· l60$10111h 0 .00000 o.ooooo 0 .00000 
1(01114• .,. o.ooooo 0.00000 0 . 00000 

gti 
acotu•· ,.ICOliJ• o.ooooo 0 , 00000 o.ooooo 
IIOHI• · ,.ICOlll • · o.ooooo o.ooooo 0 .00000 

I 
11011 · - CIOf• 0 . 00000 0.00000 0 . 00000 
110111· · l!pOJ 101112· 0 . 00000 o.ooooo 0 .00000 
1 101111• MPOJCOI• 0 , 00000 o.ooooo 0 . 00000 
IIOHt O· IIP011COIIJ•• o.ooooo o.ooooo o.ooooo 
11 .. 10• IIIIPOl CCOJ) J • -• .. 0 . 00000 0 .00000 0 . 00000 
. ... It· ICUOO· o.ooooo o.ooooo 0 .00000 

K· 1 10111 <· -· 0 . 00000 o.ooooo o.ooooo 
110111 <· -·- 0 . 00000 0 .00000 0 ,00000 

m 
8lOJ IOIII f • I•OSIOIII h 0 . 00000 o.ooooo 0 . 00000 
IIOIIOMif• lr • o.ooooo 0 . 00000 0 .00000 
aJOJIOMi f • ,.ICOll1· 0 . 00000 o.oooeo 0 . 00000 
110)10111 · - MICOJil•· o. ooooo 0 . 00000 o.ooooo 

m 
llOJIOIII O• ClOO • o.ooooo o.ooooo o.ooooo 
OlOJIOHU• IIPOUOHil• o.ooooo 0.00000 0 .00000 
llOJ IOHi f • l!pOl COl• 0 . 00000 0 , 00000 0 .00000 
IIOIIOHI• · -'ICOJIJ•• 0 . 00000 0 . 00000 0 .00000 

§81 t:H>IIOIIIO• MPOli COll h- 0 . 00000 0 . 00000 0 . 00000 .,.,. .. ,.. 10-· o.ootoo 0 . 00000 0 .00000 m 1101101114 · -· o.ooooo o.ooooo 0 ,00000 
llOJIOII I 0 • -·- 0 .. 00000 0 .00000 o . ooooo 915 840S•<MJ t • ... 0 , 00000 0.00000 0 .00000 

91 INOSCOIItt • MICOliJ• o.ooooo 0 . 00000 o.ooooo r· MOSCCMU• M tf»)U- o.ooooo 0 .00000 0 .00000 

J~ 
MOSII*I f• Clot• o. oeooo 0 .00000 o.ooooo 
MOSII*IC • _, .... ). • • 00000 o.ooooo 0 .00000 

917 MOSIOIII f• IJipOJCOl • o.oeooo 0 . 00000 0 .00000 

~~ 
I&OSCOMt • • MPOJICOlll• • o.ooooo 0 . 00000 0 . 00000 
MOSIOIU• • ~CC'OJIJ•- o.ooooo 0 . 00000 0 , 00000 
NOS lOII I•• 10-- 0.00000 o.ooooo o.ooooo 

!!21 .. OStGMt t • HJ!Ot • 0 . 00000 0 . 00000 o.ooooo 

H~ 
MOSIOII I'• -·- o.ooooo 0 . 00000 0 . 00000 
lr· AaiCOlll • o.ooooo o.ooooo 0 , 00000 
lr• MICOJU• • 0 .00000 0.00000 o.ooooo 

92S II· CIOf · o.ooooo o.ooooo o.ooooo 
~ 

... _,, ... , . 0 .00000 o.ooooo 0 . 00000 
lr • "P02COl• o.ooooo 0 .00000 0 . 00000 

928 lr· 10p0l(C0ll2 .. 0 . 00000 0 .00000 0 . 00000 m·ar- MPOJICOlll• .. 0 . 00000 o.ooooo o.ooooo I ... 10-- 0 . 00000 o.ooooo o.ooooo , , .,.._ 
lOOt• 0 . 00000 0 . 00000 0 , 00000 

~ :!icom- -·- o.ooooo o.ooooo o.ooooo 
... ICOJIJ • · 0 00000 0 . 00000 o.ooooo 

~~· Aaleolll· CIOf• 0 , 00000 o.ooooo 0.00000 H M (C0ll2• IIPOJIOMil· o.ooooo o.ooooo o.ooooo 
• • MICOIIJ• IJipOJCOl • o.ooooo 0.00000 o.ooooo 
1J 7 M ICOII2• Hp021COll2•· o.ooooo 0 . 00000 0 ,00000 

!~ MICOJI2• lfPOliCOIIJ ... 0 . 00000 o.ooooo 0:00000 
AaiCOl J• 

~~~--
o.ooooo 0 . 00000 o.ooooo 

•MICOl)l• M-• o.ooooo 0 . 00000 0 . 00000 
941 MICOII 2• -·- 0 . 00000 o.ooooo o.ooooo 

I* •ccou,. .. CIOf· o.ooooo 0 . 00000 0 . 00000 
Mtt'OJU• · l!pOHOMI2• o.ooooo 0 . 00000 0 . 00000 
MICO)I) .. "P02COl • 0 . 00000 0 . 00000 e.ooooo s M (COlll• · ~ICOlll- o.ooooo 0 . 00000 0 . 00000 

t! MICOlll•· llpOJ ICO)I) ... 0 . 00000 o.ooooo o. ooooo 
M ICOUJ• · JO.-- o.ooooo 0 . 00000 0 . 00000 
M IC:CJU•· -· 0 . 00000 •• 00000 o.ooooo 94g ,..(CO)lJ•• -·- 0 . 00000 0 . 00000 o. ooooo 

li Clot• l!pOJI OMIJ• o.ooooo 0 . 01000 0 .. 00000 
Clot• "POlCOl· o.ooooo o.ooooo 0 .00000 
CIOf• IIPOJICOJI lo• 0 . 00000 o.ooooo 0 . 0001:10 
CJOO• ~CCOJU .. .. o.ooooo o.ooooo 0 .00000 

~· Clot• IU-· 0 .00000 0 .00000 0 , 00000 m Clot· -· 0 .00000 0 .00000 0 . 00000 
CIOf• -·- o.oeooo 0 .00000 0 .00000 

l ::m::::: "POJCOI• 0 . 00000 0 .00000 0 . 00000 
~ICOIIJ•· o. ooooo 0 .00000 D.OOOOO 

~10111 2• MP02 CC'Ol).) • • • o.ooooo o.ooooo 0 . 00000 
IIPOJ IOHll• 10-- 0 .00000 0 . 00000 o.ooooo 
-110NI2• -- o.onoo 0 .00000 0 ,00000 
~ ... , . -- o.oeooo o .oooco o.ooooo 
"POJCOl• ~ICOUl' .. o.- o.oeooo 0 . 00000 
,..c»col - "1102 IC'O)U•- 0 . 00000 0 . 00000 o.ooooo 
~>- 10-- 0 . 00000 0 . 00000 0 .00000 
~CO)• ....... e.ooooo o.ooooo o.ooooo 
-)CO)• -·- o.ooeoo 0 . 00000 0 . 00000 
~ICOlll•· ~(C'OJ)h•· o.ooooo o.ooooo o.ooooo 
IJip02(CO)IJr• 10-- o.ooooo o.ooooo o.oooo-o rO _.,21COIIJ•• -· 0.00000 0 .00000 0 . 00000 

7 IIPOJICOII2• · -·- 0 . 00000 0 . 00000 0 . 00000 
7~ -21COlll•• · IC-· o.ooaoo o.ooooo 0 .00000 

97J IIPOJ ICOI IJ • • · -· 0 . 00000 o.ooooo o.ooooo r· ~ICOlll ••· tot•,. 0 . 00000 0 . 00000 0 . 00000 
7'1 tGJOt• -· 0.00000 o.ooooo 0 , 00000 
?t. 10-- -·- o.ooooo o.ooooo o.ooooo n ....,.. -- o.ooooo 0 .. 00000 o.ooooo 

m ,..,.t•• l-eattoa ai.M.ry toeeractl_, a ,_,0, <1 

co:J(oql C.COll041 IIQC'I» I OCII OIOIIIlloql --lOCI I IQ- Ioql 
082 ... 0 . 10000 o.ooooo o.ooooo .. o .. otloo 0 , 00000 0 , 00000 
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Appendix J: OUTPUT File Listing of HMW _NP _AM_RTEST.CHBMDAT 

It• O.OSJOO 0 , 00000 o.ooooo •O . UOOO 0 . 00000 •0 ,01000 eo- O. UlOO 0.00000 o.ooooo 0 . 00000 o.ooooo 0 . 00000 

~·· 
O. JlJOO o.ooooo o.ooooo 0 . 00000 o.ooooo 0 . 00000 -· o.ocooo 0 , 00000 o.ooooo o.ooooo o.ooooo o.ooooo ... o.ooooo 0 . 00000 o.ooooo o.ooooo 0 . 00000 o.atooo 

MIISIOIIlh 0 .00000 o.ooooo 0 . 00000 0.00000 o.ooooo o.ooooo 
Ca.lfOifh• • o.ooooo 0 , 00000 o.ooooo o.ococo 0 . 00000 o.ocooo -·· 0 . 00000 0.00000 o.ooooo 0 , 00000 0.00000 o.ooooo _,,. 0 . 00000 o.ooooo 0 . 00000 0 . 00000 o.ooooo o.ooooo ,.. ... o.ooooo o.ooooo 0 ,00000 O.OOOCIO o.ooooo o.ooooo ua2.·- o.ooooo 0 . 00000 0 , 00000 o.ooooo o.ooooo 0 .00000 
MPOl• o.ooooo 0.00000 o.ooooo 0.00000 0 .00000 o.ooooo 

....,.tta.l• A.ntoo IID&rY tnc.•ractlou, l....S.(a,•t 

C02 I "'II C:oa»l-.al lt;COl ,..,, 8 (0111) (.,ql MP020111oql IQ-(oql 
C:l- -o. oosoo o.ooooo 0.00000 o,ouoo 0 . 00000 0,00000 -· o.onoo 0 . 00000 o.ooooo 0 . 01100 0 . 00000 0 . 00000 
~- •0 . 00)00 o.ooooo o.ooooo 0 . 00000 0 . 00000 0.00000 
ON• o.ooooo 0 . 00000 0.00000 0 . 00000 o.ooooo 0.00000 
1100)• 0 , 00000 0.00000 o.ooooo 0 . 00000 o.ooooo 0.00000 
COl• 0 . 00000 0.00000 o.ooooo 0 . 00000 0 . 00000 o.ooooo 
tiOIII C• 0 .00000 o.ooooo 0 ,00000 o.ooooo 0 . 00000 o.ooooo 
tlOJIOIII C• 0 . 00000 o.ooooo 0.00000 -0 . 20000 o.ooooo 0 , 00000 
8A0S(O)f) 4• o.ooooo o.ooooo 0.00000 0 , 00000 0 . 00000 o.ooooo ··- 0 ,00000 o.ooooo 0 . 00000 o.ooooo 0 . 00000 o.ooooo 
.. ICOJIJ• o.ooooo o.ooooo 0 ,00000 o.ooooo 0 . 00000 0.00000 MCCO)t)•• o .ooooo o.ooooo 0 ,00000 o.ooooo o.ooooo 0 , 00000 
C:IOC• o.ooooo o.ooooo 0 .00000 0 . 00000 0.00000 0,00000 
MP02101112- 0 .00000 o.ooooo o.ooooo 0 . 00000 o.ooooo o.ooooo 
l!p02C:Ol• o.ooooo o.ooooo 0.00000 0 . 00000 o.ooooo o.ooooo 
141>021COII2•· o.ooooo o.ooooo 0 . 00000 o.ooooo o.ooooo . 0 , 00000 
MpO) (CO)U••· 0 . 00000 o.ooooo 0 . 00000 o.ooooo o.ooooo o.ooooo 
IOPOC• 0 . 00000 o.ooooo o.ooooo o.ooooo 0.00000 -o. coooo 
IOOC• 0 . 00000 o.ooooo o.ooooo o.ooooo o.ooooo 0 . 00000 -- 0 . 00000 o.ooooo 0 , 00000 o.ooooo o._ooooo 0 . 00000 

Nwtra.t <at t<m..AAJ.on 'l"e:ntAJ'y tlte.:r-.c:uou t aet.afo,c,at 

~~=~ 
CaCOII"""-l MDCOltoql tiOIIIl Ceq "'IC»OIIloq 10-( oql .... C:l- 0 . 00000 0 . 00000 0 . 00000 0 , 00000 0.00000 .... COC • o.ooooo 0.00000 o.ooooo O.Ot 400 o.ooooo o.ooooo .... HS04· o.ooooo 0.00000 0 , 00000 o.ooooo 0.00000 0 .00000 .... OH• 0 . 00000 o.ooooo o.ooooo 0.00000 0 . 00000 o.ooooo .... HCOl• o.ooooo 0.00000 0 . 00000 o.ooooo 0.00000 0 . 00000 .... COl• 0 . 00000 0 . 00000 0 . 00000 o.ooooo 0.00000 0 . 00000 ,. .. liONIC• o.ooooo 0 . 00000 o.ooooo o.ooooo o.ooooo 0 . 00000 .... tlOl (OHIC• 0 . 00000 o.ooooo o.ooooo o.ooooo 0.00000 o.ooooo 

""' MOSIOHih o.ooooo 0 , 00000 o.ooooo o.ooooo 0.00000 0 ,00000 .... ar- o.ooooo o.ooooo o.ooooo 0 , 00000 0.00000 0 . 00000 .... M(COlU• 0 ,00000 0 . 00000 0 . 00000 o.ooooo o.ooooo 0.00000 .... Aa(C'O)) l • - o.ooooo 0 . 00000 o.ooooo o.ooooo 0 .00000 0 . 00000 ... CI OC• o.ooooo o.ooooo 0.00000 o.ooooo 0 . 00000 o.ooooo .... l~P02101112· ::::::: o.ooooo o.ooo-oo o.o·oooo o.oococ o.ooooo .... liP03COl• 0.00000 o.oooao o.ooooo 0 . 00000 0.00000 .... I!POHC'OJU•· o.ooooo o.ooooo o.ooooo o.ooooo 0.00000 0 . 00000 .... NpOJ tCOJt l ••· 0 , 00000 .. o.ooooo 0 . 00000 0 . 00000 0 . 00000 0 . 00000 .... to roc- 0 , 00000 o.ooooo o.ooooo 0 . 00000 0 .00000 0 , 00000 .... ....... 0.00000 o.ooooo 0.00000 o.ooooo o.ooooo 0 . 00000 .... -·- 0.00000 0 , 00000 o.ooooo o.ooooo 0.00000 0 . 00000 
K• C:l- 0.00000 o.ooooo o.ooooo 0 , 00000 0 . 00000 0.00000 .. SOC• o.ooooo o.ooooo 0 , 00000 o.ooooo 0.00000 o.ooooo 
k• llco•- o.ooooo 0 . 00000 0 . 00000 o.ooooo 0 . 00000 o.ooooo 
k• OH • o.ooooo o.ooooo 0 .00000 o.ooooo 0.00000 o.ooooo 
K• IICOl· o.ooooo o.ooooo o.ooooo o.ooooo 0 . 00000 0 . 00000 
It• COl• 0 . 00000 0 .00000 0 , 00000 0 . 00000 0 . 00000 0.00000 
&• 8 COIUC· o.ooooo 0 . 00000 0 . 00000 o.ooooo 0 . 00000 0 . 00000 
It• BIOliOKIC• o.ooooo 0 . 00000 0.00000 o.ooooo 0 . 00000 0 . 00000 
It• a.coscONtf.• 0.00000 0 . 00000 o.ooooo o.ooooo o.ooooo 0 . 00000 
ll• .... o.ooooo o.ooooo 0 . 00000 o.oooco 0 . 00000 o.ooooo 
K• ,._ICOJI)• o.ooooo 0 . 00000 0 . 00000 o.ooooo o.ooooo 0 . 00000 •• MfCOlll- o.ooooo 0.00000 0. 00000 0.-.00000 o.ooooo 0 , 00000 
I<• C:IOC• 0 .00000 o.ooooo o.ooooo o.ooooo o.ooooo o.ooooo •• Np02COHI2· o.ooooo 0 . 00000 0 . 00000 0 . 00000 o.ooooo o.ooooo 
lb 14p02C'OJ- 0 . 00000 o.ooooo 0.00000 0,00000 0 . 00000 o.ooooo •• Np02 I COl 12- o.ooooo 0 .00000 o.ooooo o.ooooo 0 . 00000 0 . 00000 
It• Np021COlll""• 0 . 00000 o.ooooo o.ooooo o.ooooo o.ooooo 0 . 00000 
It• 112.roc- o.ooooo 0 . 00000 o. ooooo 0.00000 o.ooooo o.ooooo 
It• KPOC• 0 . 00000 0 , 00000 0 . 00000 o.ooooo o.ooooo 0 . 00000 •• -·- o.ooooo 0.00000 0 , 00000 0 . 00000 0 , 00000 0.00000 
e.- Cl• 0 ,00000 0 . 00000 o.ooooo o.ooooo 0 . 00000 o.ooooo ca- COh o.ooooo 0 . 00000 0 , 00000 0 . 00000 o.ooooo o.ooooo C:.•-• .,__ 

0.00~00 0 .00000 o.ooooo o.ooooo o.ooooo 0 .. 00000 Co•• 011· o.ooooo o.ooooo o·.ooooo 0~00000 0 . 00000 0 . 00000 ca .. ltCOl- 0 , 00000 0 .00000 0 . 00000 o~ooooo 0 . 00000 0 . 00000 eo .. COl• 0 . 00000 0.00000 0 . 00000 0 . 00000 o.ooooo 0~00000 eo .. UONI <• 0 , 00000 o.ooooo o.ooooo o.ooooo 0 . 00000 o.oo.ooo c. .. IUOl!OIII C• 0 . 00000 0 . 00000 0 , 00000 0 . 00000 0 . 00000 o.ooooo 
C:.u .. oseott, .. 0 ,00000 0 .00000 0 . 00000 o.ooooo 0 . 00000 0 . 00000 C.•• ar- o.ooooo 0 .00000 0 . 00000 o.ooooo 0 . 00000 0 . 00000 ca .. .. IC:OI)2· 0 ,00000 0 . 00000 0 . 00000 o.ooooo 0 ,00000 O. OGOOO e. .. MCC'Ol)) • - o.ooooo 0 , 00000 o.ooooo o.ooooo o.ooooo 0 . 00000 ca .. C:IOC• o.ooooo o.ooooo 0 . 00000 0 . 00000 0 ,00000 o.ooooo 
C.•• MP02COIII3• 0 . 00000 o.ooooo o.ooooo o.ooooo o.ooooo o.ooooo c.- Hp02C:Ol- 0 ,00000 0.00000 o.ooooo o.ooooo 0 . 00000 o.ooooo eo .. 14p021C:Oll2• · 0 . 00000 0.00000 0 , 00000 o.ooooo 0 . 00000 o.ooooo c • •• I!POliC'OJil .. - 0 ,00000 o.ooooo o.ooooo o.ooooo o.ooooo 0.00000 
Ca•• 112-- 0 . 00000 o.ooooo 0 , 00000 0.00000 o.ooooo o.ooooo c. .. HfOC• 0 . 00000 0 . 00000 o.ooooo o.ooooo o.ooooo 0.00000 eo .. -·- 1 ,00000 0 . 00000 0 . 00000 o.ooooo 0 , 00000 0 ,00000 
100•• C:l· 0 . 00000 o.ooooo 0 . 00000 0 .00000 o.ooooo 0 . 00000 

~·· SOC• 0 . 00000 0,00000 o.ooooo 0 ,00000 0 , 00000 o.ooooo 
~~; .. ..-. o.ooooo 0 . 00000 0 . 00000 o.ooooo 0.00000 o.ooooo ..., .. OM· 0 . 00000 o.oocoo o.ooooo o.ooooo 0 . 00000 o.ooooo 
100•• ICC'Ol· 0 , 00000 o.ooooo 0 . 00000 o.ooooo o.ooooo 0 . 00000 -·· COJ• o.ooooo 0 . 00000 o.ooooo o.ooooo o.ooooo o.ooooo ..., .. atOIIIC· 0 . 00000 0 . 00000 o.ooooo o.ooooo 0 . 00000 o.ooooo ..., .. 8lOliOH)t • 0 . 00000 0 .. 00000 o.ooooo 0 , 00000 0.00000 0 . 00000 
"0•• BtOStoen•• 0 . 00000 o.ooooo 0 . 00000 o.ooooo o.oo-ooo o .. ooooo ..., .. ··- o.ooooo 0 . 00000 o.ooooo o.ooooo o.ooooo o.ooooo ..., .. ADICOl12• 0 . 00000 0 . 00000 0 . 00000 o.ooooo o.ooooo 0 . 00000 
119" M(COII)• · 0 . 00000 0.00000 4 . 00000 o~ ooooo o.ooooo o.ooooo 
~·· ClOC• 0 ,00000 0 . 00000 o.ooooo o.ooooo 0 .00000 0 .00000 
II; .. Np02101112· o.ooooo 0 . 00000 0 . 00000 o.ooooo o.ooooo o.ooooo 
1111 .. ~aco1- o.ooooo 0.00000 0 . 00000 o. 00000 0.00000 0.00000 ..., .. Np021C'OJ)) .. 0 . 01600 o.ooooo 0 . 00000 o.ooooo 0 . 00000 o.ooooo 
1111 .. 141>021COIII-· o.ooooo 0 . 00000 0 ,00000 0 . 00000 0 ,00000 o.ooooo ., .. IQ-- o.ooooo 0 . 00000 o.ooooo 0 , 00000 0.00000 0 . 00000 
110•• .IIPOt-• 0 . 00000 0 . 00000 0 . 00000 0 . 00000 o.oooao 0.00000 -·-· -·- 0 . 00000 0 . 00000 0 . 00000 o.oaooo 0 . 00000 o.ooooo -· C:l• 0 . 000~ 0 . 00000 o.ooooo o.ooooo o.ooooo 0 .. 00000 
...,ole• COC• o.ooooo 0 . 00000 0 . 00000 0 . 00000 0 . 00000 0 .00000 
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1107 111011• -- o.ooooo o.ooooo 0 . 00000 o.ooooo 0 . - o.ooooo 
:lSI:: Clll• o.oooto o.ooooo 0 .00000 0 . 00040 o.ooooo 0 . 00000 

IK:Ol· o.ooooo 0 . 00000 ··-·· 0 . 00010 o.oooeo o.ooooo :m=: COl• 0 .00000 0 . 01000 0 . 00000 O. OiotO t .OOOIO 0 . 00010 
IICIIIIt• 0 . 00000 o.ooooo o.ooooo o. otOIO 0 . 10001 o.ooooo 1112 llfCIII• llOJICIIII • · 0 . 00000 o.ooooo o.otooo 0.00000 o.ooooo o.ootoo •pa llfCIII• NOSIC!Il h o.ooooo 1 . 10000 0..0000.0 0 . 01000 o.oooto 0 . 10000 ... -· ~- 0 . 00000 o.ooooo 0 , 00000 o.ooooo o.ooooo o.ooooo '"I ""'*. a.ceo112· o.ootoo o.ooooo o.ooooo t.ooooo o.ooooo ··-111 llfCIII• MICOl lh• 0 .10000 0 . 00000 0 . 00000 0 . 00000 o.oooeo o.ooooo 

ll~:::: 
~ .... 0 . 00000 0 . 00100 o.eoooo o. ooooo 0 . 00000 o.ooooo 
-.,ol101Q1• 0 .10000 O. OOGOO o.ooooo o.ooooo o . ooooo O. HOOI 

Ill 1111'*• -.,olCOl• 0 .00000 0 , 00010 o.ooooe o.ooooo o.ooooo o.tooot 
11 IIOIOM• ..,OliCDll)o- o.ooooo t .ooooo ··- 0 . 00000 0 . 00000 o.ooooo 

11 -· 
IIPOliCDlll• .. t .OOOtO o.otooo o.ooooo 0 . 00000 0 . 00000 0.00000 

ll a:::: Ia-- 0 . 00000 o.ooooo o.ooooo 0 . 00000 o.ooooo o.ooooo -· o.ooooo 0 . 00000 0.00000 o.ooooo 0 . 00000 0 . 00000 :m ::!"'' -·- 0.00000 o.ooooo o.ooooo 0 . 00000 0 . 00000 o.ooooo 
Cl• o.ooooo 0 . 00000 0.00000 •0.01010 0 . 00000 o.ooooo 112G N• -· o.ooooo o.ooooo o.ooooo 0 . 00000 o.ooooo o.ooooo 

·r7 "' -- o.ooooo 0 . 00000 0.00000 0.00000 0 . 00000 o.ooooo 128 N• ott- o.ooooo 0.00000 o.ooooo o.oooto o. ooooo o.ooooo 129 "' HC'Ol• 0 . 00000 0 . 00000 o.ooooo 0 . 00000 0 , 001 00 o.ooooo I 30 "' COlo o.ooooo o.ooooo o.ooooo 0 . 00000 o.ooooo 0 . 00000 1131 ... IIONI4· o.ooooo 0.00000 0 . 00000 o.ooooo 0 . 00000 o.ooooo 

ill 
II• llOliOOII• · 0 . 00000 o~ ooooo 0 . 00000 o.ooooo o.ooooo 0. 00000 

"' ••osrONt h o.ooooo 0 . 00000 o.ooooo o.ooooo 0 . 00000 o.ooooo ... .... 0 . 00000 o.ooooo o .. oooao o.ooooo o.ooooo o.ooooo 
'" MtiCOlll• o.ooooo o.ooooo o.ooooo 0.00000 0.00000 0 . 00000 H 7 "' MfCOlU • • 0 . 00000 o.ooooo 0 . 00000 o.ooooo 0 . 00000 o.ooooo 
"' ('104· o.ooooo o.ooooo 0 . 00000 o.ooooo 0.00000 0.00000 11 ... IIP01IONI2• o.ooooo o.ooooo 0;~00000 o.ooooo 0 ,00000 o.ooooo 11 No IIPOlCDl • o.ooooo 0 . 00000 0 . 00000 0 . 00000 o.oaooo 0 . 00000 n M• IIP011COll2• · o.ooooo o.ooooo 0 . 00000 o.ooooo 0.00000 t .ooooo 
M• ~ltC'OJU•- 0 . 00000 o.ooooo o.ooooo 0 . 00000 o.ooooo 0 . 00000 "D ... N2-- o.ooooo 0 ,00000 0 . 00000 o.ooooo 0 . 00000 o.ooooo ,, 
M• -- o.ooooo 0 . 00000 0.00000 o.ooooo 0 . 00000 o.ooooo 11 "' -·- t .ooooo o.ooooo 0 . 00000 o.ooooo 0 , 00000 0.16000 1145 IWIIONU• Cl• o.ooooo o.ooooo o.ooooo o.ooooo o.ooooo 0 , 00000 Pff ...,.COMI•• -· 0 . 00000 0 . 00000 0 . 00000 o.ooooo o.ooooo o.ooooo ... ,met •• -- 0 . 00000 0 . 00000 0.00000 0 . 00000 o.ooooo o.ooooo ,;:a -tOMt4 • OK• 0.00000 o.ooooo o.ooooo o.ooooo 0 .00000 o.ooooo .... , ...... NCO)• 0 . 00000 o.ooooo o.ooooo 0 , 00000 o.ooooo o.oooto 

' ' !0 "-'101114• ~,. o.ooooo o.ooooo o.ooooo o.ooooo o .. ooooo o.oooto 
ll$~ ~IC»CU• IION1 4· o.ooooo 0 . 00000 o.ooooo o.ooooo 0 . 00000 0 . 00000 ...,..'* .... IJOltOMI• · o.ooooo o.ooooo 0 . 00000 0.00000 0 . 00000 o.ooooo 11!!3 ltiiSICIIIIh 140S CCieU4 • 0. 00000 0.00000 o.ooooo o.ooooo o.ooooo 0 ,00000 !1!>4 IIISION 14• ··- o.ooooo o.ooooo o.ooooo o.ooooo 0 . 00000 o.ooooo 
11~ 

........... M tmlt2• o.ooooo o.ooooo o.ooooe o.ooooo 0 .. 00000 0 , 00000 h IllS CCIIII • • M ICO)U•· 0 . 00000 t .OtOOO o.ooooo o.ooooo o.ooooo o.ooooo lb IIISII»tl l• (') ... 0 . 00000 o.ooooo 0 . 00000 0 , 00000 0 . 00000 . .ooooo 1:n -·-··· -.,olCOOIIl• o.ooooo o.ooooo 0 . 00000 1 . 00000 o.ooooo 0 . 00000 ......... ..,OlCOl· 0 .. 00000 0 . 00000 o.ooooo 0 .00000 0 . 00001 t .ooooo 

"U IIISIOMI4• -.,ol ICOll2- o.tooeo o.ooeoo 0 .. 00000 o.ooooo 0 . 00000 0 . 00000 11 lOti CONI I• MIP02 • C'OJ ., ..... 0. 00000 0 . 00000 o.ooooo 0 . 00000 0 . 00000 o.ooooo II IllS ION!•• N2-- o.ooooo 0 . 00000 0 . 00000 0 . 00000 0.00000 o.ooooo 
!1 .... 10011 1• -· 0 . 00000 o.oooto 0.00000 o.ooooo o.ooooo 0 . 00000 "rs 

_,_ .. -·- o.ooooo o.ooooo 0 . 00000 o.ooooo o.ooooo o.ooooo 11 5 caltOMih Cl • 0.00000 o.ooooo o.ooooo o . .aooo 0 . 00000 0 . 00000 

"f, co.lt OMI•• -- 0 . 00000 0 . 00000 o.ooooe t.ooooo o.ooooo o.ooooo 
11 7 co.ICCIIII I • -- o.ooooo 0 . 00000 0 . 00000 o.ooooo 0 . 00000 0 . 00000 

''it co.ltCIIIU• OM• 0 . 00000 0.00000 0 . 00000 1 . 00000 o.ooooo o.ooooo 
I! 9 c.aaCONI.,. IICOJ• o.ooooo 0 . 00000 o,ooooo 0 . 00000 0 . 00000 o.ooooo 
1170 co.ICOitl., COlo 0 . 00000 0 . 00000 o.ooooo o.ooooo 0 . 00000 0 , 00000 lit I C"e.I IOMH• 0101114 • 0.00000 o.ooooo 0 . 00000 o.ooooo 0 . 00000 0 . 00000 1172 Cdl0fll4• IJOIIOMI4• 0 . 00000 o.oooco 0 . 00000 o.ooooo o.ooooo 0 .00000 1173 caliON! 4• NOS CONI .. o.ooooo 0 . 00000 o.ooooo o.ooooo o.ooooo o.ooooo 
n~~ Ot.ICOMJt• ..... o.ooooo o.ooooo 0.0.0000 o.ooooo o.ooooo o.ooooo 

e..llotelf• M(COJ12• 0 , 00000 0 . 00000 0.00000 0.00000 0 . 00000 0 ,00000 
1116 C&IIONI4• MICOlll•• 0 . 00000 o.ooooo o.ooooo o.ooooo 0 , 00000 0 . 00000 1177 C&at0M)4• Clot• 0 . 00000 o .. c.oooo o.ooooo o.ooooo o.ooooo . .. 00000 

ml 
C&IIOMIO• IIP02101tl2· o.ooooo o.ooooo 0.00000 o.ooooo 0 , 00000 o.ooooo 
c.ICOM,h 1111021»)• 0 . 00000 0 ,00000 0 . 00000 0 . 00000 o.ooooo o.ooooo 

111 co.l lOMI • • llliOliCDlll•· 0 . 00000 o.ooooo 0 . 00000 0 . 00000 0 . 00000 0 . 00000 

ill. 
cal OM) t • IIP0'21COlll- 0 . 00000 0 . 00000 0.00000 0.00000 o.ooooo o.ooooo 
C&aiOMI • • 

.., __ 
0 . 00000 0 ,00000 0 . 00000 o.ooooo o.ooooo 0.00000 

~l~::~ : : -· 0 . 00000 o.ooooo o.ooooo 0.00000 0.00000 o.ooooo -·- o.ooooo o.ooooo 0.00000 o.ooooo o.ooooo o.ooooo 

lL~ 
_ .. 

Cl• o.ooooo 0 . 00000 o.ooooo o,ooooo o,ooooo o.ooooo 
~·· -· 0 . 00000 0 . 00000 o.ooooo o.ooooo 0 . 00000 0 . 00000 ...... HIOt • o.ooooo o.ooooo o .. oooao o.ooooo 0 . 00000 o.ooooo ,uB ....... ON• 0 . 00000 o.ooooo 0 . 00000 o.ooooo o.ooooo 0 . 00000 ..... IICOl· 0 . 00000 o.ooooo 0.00000 0 , 00000 0 . 00000 • 0 . 00000 

" if, ..... COl• 0 . 00000 o.ooooo 0 .. 00000 o.ooooo o.ooooo o.ooooo 
m~ 

.. ., .. 1(0111•- 0.00000 0 . 00000 o,ooooo o.ooooo o.ooooo o .. oaooo ...... I)O)COMI•· o.ooooo 0 . 00000 o.ooooo o.ooooo o.ooooo o.ooooo 
119J ...... .. OSIOM14• o.ooooo 0 .00000 o.ooooo o . ooooo o.ooooo 0 . 00000 

Hft 
..... ··- 0 . 00000 0 . 00000 o.ooooo a.ooooo 0 . 00000 0 . 00000 ..... MICOl! l• o.ooooo o.ooooo o.ooooo o.ooooo 0 . 00000 o.ooooo 

H 1 --- MICOJU• • o.ooooo 0 .00000 o.ooooo o.ooooo 0 . 00000 o .. ooooo ..... ClOt• 0 . 00000 0 . 00000 0 . 00000 0 . 00000 0 , 00000 0 .. 00000 ,m -·· IIPOlCOitll · 0 . 00000 0.00000 0.00000 o.ooooo 0 . 00000 o.ooooo ,, ..... llliOlCOl• 0 . 00000 o.ooooo 0 . 00000 o.ooooo o.ooooo 0 . 00000 
I -.. IIPOltCOJll • · 0 , 00000 o.ooooo o ~ oooao 0 .00000 o.ooooo o.ooooo I. ...... .•. ltPOlCCO)th• • e.ooooo o.ooooo 0 . 00000 o.oo .. o o.ooooo o.ooooo 12 --- 112-· o.ooooo 0 . 00000 0 .00000 0 .00010 o.ooooo 0.00000 1203 ........ -· 0 . 00000 0 . 00000 0 . 00-000 0 . 00000 0 , 00000 o.ooooo 121).1 -- ...... o.ooooo o.ooooo o.ooooo ......... 0 . 00000 o.ooooo 

~m 
MCOl• C:l · o.ooooo o.ooooo 0.00000 ··-· 0 . 00000 o,ooooo 
AIIC:O.J• -- o.ooooo o.ooooo o,ooooo 0 . 00000 o.ooooo 0.00000 120 .....,,. -- o.ooooo 0 . 00000 0 . 00000 o.ooooo o.ooooo o.ooooo 

~~ 
Ma))o OM• 0 . 00000 0 . 00000 o.ooooo o.-o o.ooooo 0 . 00000 
Ma>J• lOCO)• 0 . 00000 o.ooooo o.ooooo o.ooooo o.ooooo 0 . 00000 
Ma>J• cos. 0 . 00000 0 00000 0 . 00000 o.ooooo 0 . 00000 o.ooooo 

1211 MCOJ• 110111 4• O.tOOOO o.ooooo 0.00000 o.eoooo o.ooooo 0 . 00000 1m Ma))o llO)IOMI 4• o.ooooo o.ooooo o.ooooo o.ooooo 0 , 00000 o.ooooo 
Ma)]• MOSIOOII h o.oooto 0 . 00000 0.00000 o.ooooo 0 . 00000 0 . 00000 m& _,). ... o.ooooo o.ooooo o.ooooo o.ooooo 0 . 00000 1 . 00001 _,,, M ICOJil• o.ooooo t .ooooo 0 . 00000 o.ooooo o.ooooo 0 . 00000 

121 _..,. AlltC'OJU• • ....... o.ooooo 0 . 00000 o.ooooo • 00000 o.ooooo 
1217 _.,, CI04· ....... 0 . 00000 0 ,00001 0 . 00000 0 . 00000 0 . 00000 

1m 
MCOJ• 11110110011 )• 0 . 00000 I . OOtOO 0 . 00000 o.ooooo 0 . 00000 o.ooooo 
Ma>l• ltPOlCOl· 0 . 00000 t .OOOOI 1.00000 o.ooooo o.ooooo o.oooot 
MCOJ• IIPOliCOll)- o.ooo-oo 0 . 00000 0 . 00000 1 . 00000 ··-· 0 . 00000 
Ma>J• ~tCOlU•-•· 0 . 00000 0 . 00000 o.ooooo o.ooooo o.ooooo 0 . 00000 
MCOh Ia-- o.ooooo o.ooooo o. ooooo o.ooooo o.ooooo 0 , 00000 

122$ llaCOI• -· o.ooooo 0 , 00000 o.ooooo 0 . 00000 o.ooooo o.ooooo 
122' MICD}• ...... o.ooooo o.ooooo o.ooooo o.ooooo o.ooooo 0 . 00000 
1225 'Itt+••• Cl• o.ooooo 0 .00000 o.ooooo o.ooooo o.ooooo o.ooooo 
u~~ 

,... ... -· o,ooooo 0 .00000 o.ooooo o.ooooo 0 . 00000 0 . 00010 ,. .... -- o.ooooo t .ooooo o. ooooo o.ooooo o,oooeo 0 . 00010 

~m 
, ..... .... t.ooooo 0 . 00000 o.ooooo o.ooooo o.ooooo o.ooooo a-·· IICOJ • 0 . 00000 0 . 00000 o.ooooo 0 . 00000 0 . 00000 0 . 00000 
'ftl•··- =· o.ooooo o. ooooo o.ooooo t .ooooo o.ooooo o . ooooo 
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J231 'l'b .... ICOIIIf· o.ooooo 0 ,00000 o.ooooo 0 . 00000 o.ooooo o.ooooo 
2~ 

,. .... UOI IO!IIf· o.ooooo 0 . 00000 0 .00000 0 . 00100 0 . 00000 0 . 00000 
12 ft•••• NOSCONU • 0 .00000 0 ,00000 0 ,00000 0 , 00000 0 . 00000 o.ooooo 
u~ 

,_ ... _. .,. .. o.ooooo o.ooooo 0 ,00000 0 . 00000 0 . 00000 o.ooooo 
1'h•••• MICCOIIJ· 0 , 00000 0 .00000 o.ooooo 0.00000 o.ooooo 0.00000 

1236 '"'" .. M.(COl)l• · 0 . 00000 0 . 00000 o.ooooo 0 , 00000 o.ooooo o.ooooo 
1".37 "' ..... CIOf• 0 ,00000 0 ,00000 0 .00000 0 . 00000 0 . 00000 o.ooooo 
238 ttl•••• l!pO) (OI(IJ- o.ooooo 0 .00000 o.ooooo 0.00000 0 .00000 o.ooooo 
239 "' .... Np02<:0J· 0 . 00000 0 .. 00000 o.ooooo o.ooooo 0 . 00000 0.00000 

1;!40 ,. ... ~CCOll2•• 0 . 00000 0 . 00000 0 .00000 o.ooooo 0 . 00000 0 . 00000 
1?,;11 tb•••• Np02(CO])J ... 0 .00000 0 .00000 0 .00000 0 . 00000 0 . 00000 0 . 00000 
1242 "' .... IU-· 0 . 00000 o.ooooo 0.00000 0 , 00000 0 . 00000 0 .00000 
1243 1'b .... -· 0 .00000 o.ooooo 0 . 00000 0 . 00000 o.ooooo 0.00000 
12U ft•••· -·- 0 ,00000 o.ooooo o.ooooo 0.00000 0 . 00000 0 .00000 
1245 UO)•• Cl• 0 . 00000 0.00000 o.ooooo 0 ,00000 o.ooooo 0 . 00000 
1246 U02•• -· 0 , 00000 0 .00000 0 . 00000 0 . 00000 0.00000 0 ,00000 
247 U02H ........ 0.00000 0 .00000 o . ooooo o.ooooo 0 . 00000 0 .00000 
12~ UOl•• OK· 0 . 00000 0 .00000 0 . 00000 0 . 00000 0 .00000 0 .00000 
124 UOl•-• IICOI· 0 . 00000 0.00000 o.ooooo 0 . 00000 0.00000 0.00000 
1250 U02•• COl• 0 . 00000 0 .00000 o.ooaoo o.ooooo 0 , 00000 o.ooooo 
1251 UQ)'.-. I CONI•· o.ooooo 0 .00000 0 , 00000 0 .ooooo 0 . 00000 0.00000 
1252 UOl .. llOICOIIU· o.ooooo 0 . 00000 0 . 00000 0 ,00000 0 . 00000 0.00000 
125'J UOl•• N05COM.f• 0.00000 0 , 00000 0 , 00000 0 .00000 0 . 00000 0 .00000 
1254 uo~- ··- 0 . 00000 o.ooooo 0.00000 0.00000 0 , 00000 0.00000 

:n~ 1102- MCCOll~· o.ooooo 0 . 00000 o.ooooo 0 ,00000 0.00000 0 . 00000 
U02•• AaiCOltJ• · 0 .00000 0 . 00000 o.ooooo o. 00000 0 . 00000 0 .00000 

t25; UO:t+o CIOf• o.ooooo 0 . 00000 0.00000 0.00000 0 ,00000 0.00000 

l~~& 
UOl .. NpOlCOHil· o.ooooo o.ooooo 0 . 00000 o. 00000 0 .00000 0 . 00000 
U02•• N)>O~COl• 0.00000 o.ooooo 0 .00000 0 .00000 o.ooooo o.ooooo 

1m 
U02•• l!POliCOl )2• · 0 . 00000 o. ooooo 0.00000 0.00000 o.ooooo 0 . 00000 
U02 .. Np02CCOJf.J u .. 0 . 00000 0.00000 o.ooooo o.ooooo 0.00000 o.ooooo 1262 UOJ•• 10110f· o.ooooo o.ooooo 0 ,00000 0 . 00000 0.00000 o.ooooo 

263 002•• -· 0 . 00000 0.00000 o.ooooo o.aaooo o.ooooo 0 . 00000 
12~ U02•• ..... 0.00000 0 . 00000 0 .00000 0.00000 o.ooooo o.ooooo 
12u MJ!Ol• et- o.ooooo o.ooooo 0 .00000 0 . 00000 o.ooooo o.ooooo 
12 ~· 

$0t o 0 . 00000 0 , 00000 0 . 00000 0.00000 o.ooooo o.ooooo 
1267 llf>O)• NSOf• 0 . 00000 0 . 00000 0 .00000 0.00000 0 . 00000 0 . 00000 
1268 _,. OK· 0 . 00000 0 . 00000 0 .00000 0 . 00000 0 .00000 0 . 00000 
1269 llf>Ol• IICOl· 0 . 00000 0 .00000 0 .00000 0 .00000 0 .00000 0 . 00000 
1270 111102• COl • 0 .00000 0 .00000 o.ooooo o.ooooo 0 , 00000 0 ,00000 
1271 llf>O~· BIOMI•- o.ooooo o.ooooo o.ooooo o.ooooo 0 . 00000 o.ooooo 
1272 

"""~· 
llOHOHif• o.ooooo o.ooooo 0 .00000 o.ooooo o.ooooo o.ooooo 

1273 """2• .. OSCOII)f• 0 .00000 o.ooooo o.ooooo 0.00000 0 . 00000 o.ooooo 
1274 11110)• lr- 0 .00000 0 .00000 o.ooooo o.ooooo 0 , 00000 0 .00000 
127~ NpO)• MCCOJU• 0 ,00009 0 .00000 0 . 00000 0.00000 0 . 00000 o.ooooo 
12iG Mpo2• MCCO))l • .. o.ooooo 0 ,00000 0 . 00000 0 . 00000 0.00000 o.ooooo 
12n 

~· elOf· 0 .00000 0 .00000 0 . 00000 0 . 00000 0 , 00000 o.ooooo 
1278 !!POl• l!POZIOIII2• 0 .. 00000 0 .00000 0 , 00000 o.ooooo 0 .00000 0 .00000 
1279 llpOlo l!pO)CQ)• o.ooooo 0 .00000 0 . 00000 0 . 00000 0 .00000 o.ooooo 
1~0 11»01• NpOl Ct'Olll• · 0 . 00000 0 .00000 0 . 00000 0 , 00000 0 .00000 0 . 00000 
I 1 llpOh JIPOl CCOll) ••• o.ooooo 0 . 00000 0.00000 o.ooooo o.ooooo 0 , 00000 
1282 Mpol• Ill-- o.ooooo o.ooooo o.ooooo o.ooooo 0 .00000 0 .00000 
1203 N)>Ol• -· 0 . 00000 o.ooooo 0 . 00000 0 .00000 0.00000 0 . 00000 

~~u l!POh -·- 0 . 00000 0 .00000 0.00000 0.00000 0.00000 o.ooooo 
u.U>o I'J'I'UR IIC1'%Vt1'l' COIPFIClJlll'l' -ol 

1286 Charv• a.t&DC• n~Pltu: .. •1-t ~.,. 
1207 
1288 
12e11 t.M• h • lA~ probl• 

l~r, FOIIOU ruo- to Ot•!caL\Ill.ncr.'GMllll'll:lt.J)OC: ,- .. ,,1 
1292 

l~~ 
ldM.l OU C:onec..nt lo UDlty (O~lCII>IUO I 

~rat\&l'e • 2Jt. 1S I • I clo9Toe ll"olvlo 
12~ 1:! 
12 7 us lpeel .. ns.1-u 
12~ 12 Rl_t_ IOolocul..- lfolgbt 
:~ ~ ... l . 001f0 

O>IY\1 ... u .uuo 
~~ 

COdl\111 12. ,.,, 
Potu•lv. ]f,OU)O 

130~ lla~~t~e•h• , . , )0500 
1305 C&lCl\8 •o.oeooo 
l~ 

Cblorlne JS • .SJOO 
1\altur l) . 06000 

1~ 
c:arboa u.ouoo 
Po .Son 0 , 00000 

m~ *9Ion 0 . 00000 
"lr 21 ... 000 

1312 ...... 10. 11000 
1313 .... in. n .,.•oo 
1r4 1'raoertl 0 .00000 

1 l& ,.Cl\11 »l. OlllO 
AoiUIII 2U.OOOOO 

1317 UCVII lli .OltOO 
lg~~ "'CVI 1n .o.no 

ClOf•CBLI n . .so'o 
1 20 Pb~ru lO. JHOO 
1321 Clectron 0 , 00000 
1~:!2 Cll&l'ge o.ooooo 

l~~ 
1325 8pee1•• ..... -· tfol .Vt • at4 Cb-.leal fi'ot.atl•l. U/ll't' 
l~, I 1120 10.~ oqlleo\&0 11 . 015 •tS,UlS 

2 ... ... -00\Y u .no •lOS .C510 
1328 l It• Jt• -- )t,Otl •l.U.tS10 p29 'c . .. Co•• -- fO ,otO •.lll ,JOOO 
330 s ttv•• MO•• -- ~t . JOS • lll . 4tl0 

m~ 
6 IIIQON• hgO!c. -- U . l12 ·251 . ,.00 
7 M• "' ..,.. ...... 1 . 001 0 .0000 

1333 I Cl• Cl• - )5 •• 5~ •Sl . tSSO 1; t - · -· -- n .ose · 100 . 1160 
1 G 10 KS:Ot .. -- -- ., .ou -.)04 . tt"20 

lm u ..... OH• --- 11 .007 -n.nso 
12 llc:Ol· IICOI• 

_ ..... 
ll.Ol'J •U6. 7510 

13 U COl• COl• _. u .oot -~u .tuo 

133 
~~ ~n!.a, 

C02(o.ql -- ••. ou -ns.uoo 
1 C.COl I "'II --- IOO .OU -•n .sooo 
t1 

u MvCOlCaql MvCOlloql -- U .JU • fOl.lSSO m 11 I (OHilCoq) BCOM)lCoql _... n .au -uo.uoo 
U etOMU· B(OIIIf• - 7t.Ut • f£5.2000 

1344 U ~OIIOHI •· 8JOliOICit• - · UI.U7 _,., . 7100 
134S 20 ltOSCOKih .. OSCOMi h -- 191.2U •UJt-1000 
1ttG 21 ca.ICOMJ4• CdfOJIIU• -- lll ~tlt ·Ul.lOOO 
1 7 2l -COIIIf• 

_, ....... _ ...... 
lOl . lU •lSl.UOO 

1348 2) ... ··- -- , _,.. -ut.uoo 
1349 2• CJOC • pe'I'Chlo,..te C:.lot .. - n.tsl -tt9. UOO 
1~0 2S MONCeq• . •. • .• c.o. uc:rat•.bu•.OD.ly ......... , _,, 500.0000 
1 1 26 Hr:1 (eq) •.••••• to .Utnte .AclO.OD\y -· u .u1 ~00 .0000 

13~ 27 llelott.ca.l . ... . to . Utt•te.aclO. ooly -- l00 . 4 St soo.oooo 
13_' 21 Poo1cm., ••.• • •• • •••••• POil'tiW.JCII ........... 0.000 0 .0000 
135• 2t -lcm . . ., ... ,.,. . .... -TI\'R. IOII - o . ooo 0 , 0000 
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18!>5 JO -loeiOIIIIoql ••••• ~.Utnto.- - U . 001 100. 0000 

a~ J1 *-01•1"'11 •••• • • •• to. utn ... ochl - 1 . 001 uo .oooo 
)2 TTKVC*Ql . . ...... \C:'OU«n'a.UV. .U~r -- 0 . 000 0 . 0000 

m~ U IIJ-Ioql IIJ-1"'11 - n . us .......... ,. 10-· IQ-· - "·"' -<IU. UOO 

II 
JS JCIIOt• -· - tS. UO -<IU . U10 ,, tot • · -·· - u . tn •tlO.tUO 
J1~· .,. - 2u.on • JU.UlO ,.., .. 1"'11 lllp)lOIIIoql - 2U. OS4 •UI .SIIO 
Jt .,COIIH· lllp)lCOIII2• - JOJ .OU -sos .nto 40 lllp)lc:ol· ~)· - nt. ou •SU. U20 

~~ •a -..o2cc:olt:h·· 1111>021C:Ol1Jo• - >tl .ors .... . . OJO 
U -2CCOlll • - J!)>OlCCOliJoo• - 4U.OtS •lOU. tUO 

l~ 
t ) .. H . -.. - 2U . OOO •2U . n eo 
44 MOIIl• MCOI• - lOI .Oot · 412 .0100 

1lli 
n MCCOll2· MCC:OlU• -- I U . OII ·US.IIOO U MCCOlll•· AIICCOlU• • - 4ll .OU -us. uoo 172 t1 MCotll'2• Mfottl'2• - 2'17 . 015 •lti . UlO 

1373 I I M10Kil11141 .. IOIIIl Coql - lt4. 0U ·4U. t500 13:"4 . , ftl• ••• ft•• •• - lll. Oll _,.,.,,00 
1:175 s-o 002•• OCYllln• • - 210 . 021 •ttt . UOO 1378 U -lOMC-1 --·-· eoU4 JU. OU · 151 .0100 rm Sl -20111-rl -lOIIC-rl ooll<l 2U. OS4 -<IU . U20 S) __ ,,., 

~··· 
0011d JS2 . 0U ·111 .1010 

S4 *l-11COIIlCoi.J>I-..01- • ott• ose.on '''·''" 1380 SS-11<1 ......,,,.I .. u. UO.Oi l •SU. UOO ·m 56 ... IQHJJC o l IOitUCol ooUd :UI . OU -4tl . 1UO 1 ~ S1 -ICOll2oiM201CI ••114 U4.0U -uu . neo 1 3 sa-••• - ··· eoUo ))1 . 01) -1ot .noo 
138~ :: :ao..~lbi~Ut•l=:~: 

eol l4 lli. UI -sn.noo 138S oo llcl 112 . 400 ·1011 . osoo un 61 C:aCI2 . 11120 t.arct1c:lt• e oll4 n•. on - 1u. noo 
U COCO) •1001t• eoll4 IOO. Oit - 6n.noo 
IJlUIIOol • t'CM1le e oU4 174. U4 - sn. uoo 13$!1 U llfCU . tiOO od>oUto oollcl Ul . IO) •ISJ . JOOO ar: n lC&lii!JC-11 .~ loellllt• oolld ll4. Ul ·UU. IOOO 
II 1111101112 .,..,, .. oolt4 SI. IJO •l.lt. aaoo :m " .UCOl ,_, ...... .1t• ooU4 lto. on - uu. eooo 
II C.COl Calc.lte .. u. IOO. Oit • 655. 1000 1394 u c:.cu . 4100 ___ cecn.T'<I<niorVI to oolld Ul .041 ·UI. 1000 ls.os 70 Ce4Cl2 COIIII.UIQO_~or-ldo _. eoU4 sn .4 n • HSI. UOO ll 11 C.Xl2101112 ·100--~otldo I e oU4 lOl .OU •T11 . tl00 
72 JOivCU . 110 -111<4 aolld zn. 1sa • 1010 . )000 
llllll-.lMlO q.o-it• t oll« 2 .. . ... -un .uoo 
14 ~CCOII2 . 5Ml0 fM¥l .... •lte eoll4 1U. l .S4 -uu.sooo H 1S lla2COII041 ou-..1 .. oollcl 211 .11 5 •IOU. UOO 

1 n c.-. 110 
:m~ 

• •114 )12 . 111 •12S.SUO 
1·~ , llllCl oollo sa .•u • lS& , U OO 

li 11 II;IIOol .tKl0-1<• eol14 UI. IU •1011 . 1000 
1t -1-.JMlO 1D1te eol ld 2U. UO •tll .2000 ao -*OJ lciAlto • oUd lOO. IlS -no. uoo 
II llcJIIOoi . IQO ., .. ,..,t. eolld lll . lll -sn. 1ooo 1407 u DIIIIC-12 . 11QO ~t• oolld Ul. l71 - un. noo 1-108 
ll --·-.,· -

l.Mll~lt e oll4 UI. 2U ·1151 . 6500 14()9 a 4 llgCO) Ito ••Ud u . Ju -411 . 4500 
1410 U llglCll'*l1 . 4100 ~1odcle • olld. 207 . 111 •lOU. IOOO 
1411 UIKI04 lllo«alllt• aoUd. lU.lU • 011 . 5100 1-112 11 .Mol-. 1 OICO Mtra.bUlte oolld JU. Ut •Uti . UOO 
1413 ..... ,. .. _, I ...Ute Hllcl ttl . Ut • lOlt . HOO 161C .. IIUII:OJ ""MoUt• •oU4 •• • 001 •lU. llOO 
1415 to a.JCO) • 10100 uoo eolt4 111.111 •UI2.tl00 1·ll6 tl tooeol . lll20 -..crJ•boa1tA aolld UI. UO •lt$ . 1000 1411 n lallcJI-12 . 1100 Plc•-•1 .. ,_ oollo 402 .101 ·lSU. l OOO 
1·1~ tl llo2C11CCOH2 . liOO----'UtoOD1to oollcl 2U. JOI ·1011 . 1000 141 U ~oll-)l.liOO-"'lllba-11 .. oolld 602.tl2 • 22U . SOOO 
142 tS C.COIU1 PotUu41te • •114 14.015 -Jn. uoo 142 t1 II2COJ . 1I110Q_,.,._.u...._c:u_u eoUd 16S. 2lt •Sll . )lOO ,,22 t1 &1116 CC:Oll 6 . )IC20_J•S00<1'1Jc:&r-U eolld 1lO. tU ·JSU. 4ooo 1423 t1 -J.AOO_..It•llo...:ar-~o e olld. uo. u1 ·1006 . 1000 
1~24 tt ICbiiiiCICOI12 .2100__..,'-4ol....__ • ol ld 251. 1U •tll.?IOO 
1425· 100 IUIIC-Il_._lpo'-4• J--IIlltato •oUct )10 .611 -no. aooo 
1C26 101 lla211100oll > -hodJ-....clato ooll4 2U.OU • tlt . IOOO 
1477 102 ~l.llQO_.)Io.lC0)4Mp~a .. .. u. Ul .OU • 10U. t500 t .;,2B lOS CC: lv1~• .. u. li . SSI ......... 
14211 104 DCeCIIOoll2 .10~ .. e oUd Ul. 401 • llii. OOOO 
''f, l OS lloJ)caC:li.UIOq___~l~o • •114 sn.no · 201l. t000 14 , 101 llal-

~·· 
ooUcl 102 . 0)1 -su.uoo ·m 107 llo2COJ .Ml0 Tbe.r.matT"lt-e eo lid. 12&. 004 ·511 .1000 1 • 101 *JHIC:Oll2 . 2112 T<OM oollcl 1li. OH • UO . IIOO 1.(34 lOt IIAUOOl • 101120 ...... eoUd 211 . 2n · 1221 . 1100 lm UOICOMil ..,ril<...'ci~Ud • olld U . IU • ltO . IIOO 

111 DSOI . I MlCI__...)l·-tebont._ClO_cl • •114 2U .201 · 1110 . 2100 
1 7 112 uaoo1 . 4ICIO_Jl-Tootral>ant._uo_cl eothl JOS .4 U ·lUJ.n oo 

li~ 
lU-2. 41120~o:.abonto oollol U1 . 1St ·l6l.ll00 
UO --.SIOo___....u.....,__roto eoU4 :US . U1 · liSt . I OOO 
us -2.a.ct . 210CI-'-1et<._uo_<el .. u. 110.212 -ns. noo 14141 

1~2 
14~ ,.,_. ... - hr.au .. uta: 
1~ 1 100 2 I 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 • 14145 110o• 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

·~ ) "' 0 0 0 1 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 I 1447 • C.•• 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

Hi8 5 ...... 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

~-· 
I 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

l "' 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 I US1 I Cl• 0 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·l 

1452 t SOh 0 4 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 2 14S3 10-· 1 • 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·1 
~~ U OM• 1 I 0 0 0 0 0 • 0 0 0 0 0 0 • 0 0 0 0 • 0 0 • I 

12 MCOJ• l , 0 0 0 0 0 0 I • • 0 0 0 0 0 0 0 0 0 0 • • 1 
145& ll COl• 0 I 0 0 • 0 0 0 I 0 0 • • • 0 0 0 0 0 0 0 0 ~2 
,~; 11 eoll04l 0 2 0 0 0 0 0 0 l 0 0 • • 0 • • 0 0 0 0 0 0 0 

1m 
1S COCO) 1"'11 0 I 0 0 0 I 0 0 1 0 0 0 0 0 0 • 0 • 0 0 0 0 0 14S U llgCOJCoql 0 ) 0 0 1 0 0 0 I 0 0 0 • 0 0 0 • 0 0 0 0 0 0 

12 n llotr~JCoql ) ) • 0 0 0 0 0 0 0 0 0 1 0 0 • 0 0 0 0 0 0 0 
1 11 ........ • • 0 • 0 0 0 0 0 0 0 0 I 0 0 0 • 0 0 0 0 0 • I ••62 lt alOJCOlll&· 4 1 0 0 0 0 • 0 0 0 0 0 1 0 • 0 0 0 0 0 0 0 ·1 
141>3 20 .. os (CI•U t• 4 t 0 0 • 0 0 0 0 0 • 0 • 0 0 0 0 0 0 0 0 0 · 2 146-1 21 CeiiiOIII&• • 4 0 0 0 l 0 0 0 0 0 • 1 0 • 0 0 0 0 0 0 0 l 
14~ 21 _.COlli&• • 4 0 0 l 0 0 0 0 0 0 0 1 • 0 0 0 0 0 0 0 0 1 H . 

ll ." ... 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 ·1 li J4 Clot• ... 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 • l 
2S -l"''l · ·····•o.d 1 l I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
l' MCJ taql •• •.•• . co . u 1 0 0 0 0 0 1 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 

j7o 21 HCIOI(oql • • • •• to . tl l • 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 l 0 0 • 471 21 ..... ............. 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 l 272 
2J -·-·· •• ••••••••• 

0 0 0 0 0 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 0 ·l 1.(73 10 -I .. IOIIIIoql ••. • • l 1 0 • 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 

'"" Jl -ICDCeql. •••.••• 1 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 • 0 0 • 0 0 147!' :n 'f'hc:n ta4 • • .. . . ccea 0 0 0 • 0 0 • 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
1~76 n IIJ-104 1 J I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 • 0 
1o1n ,. M:J'JIIOt• 2 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 ·1 
1478 

'' 'MJ04• I 4 • 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 I 0 •J 
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a~g 
,, ..,. .... • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 •l 
)7 llpOh 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 

~~u 
,. 111>020Hiaql l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
lt llp0210NI 2· • 0 0 0 0 0 0 0 0 o. 0 0 0 0 0 0 0 1 0 0 0 ·1 1483 t O llp02COl• 5 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 ·o 0 -1 1484 U llp021COJI2• · 0 I 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 l 0 0 0 -l 1485 t2 llp02fCOlP••· 011 0 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 I 0 0 o -s 1486 u ...... 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 l 1407 .. ,.,.,.,,. 0 l 0 0 0 0 0 0 l 0 0 0 0 0 0 0 I 0 0 0 0 0 l 

1~8 OS MICOlll• 0 ' 0 0 0 0 0 0 l 0 0 0 0 0 0 0 1 0 0 0 0 0 -1 
1-t 9 .C M(COlll•· 0 ' 0 0 0 0 0 0 l 0 0 0 0 0 0 0 1 0 0 0 0 0 ·1 1490 17 llaiOtUh 2 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1491 U llaiOHIJi oql l l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
14~2 u ft•••• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 • • 
14 3 50 V02•• ·o 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 
1494 51 llp020Hiog..tt ___ I l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 149!' 52 lfp020fUUIOr) ___ 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 

a8~ 
Sl Bollp02COltot _ _ _ 0 5 1 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
51 ll&l,_..,21COll2( o t..l>l 0 I ] 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 

1498 55 AIIOIICOJ(ct _ ___ 
1 • 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1499 56 MIOHU ( o t ____ l 1 0 0 0 0 0 0 0 0 0 • 0 0 ·o 0 1 0 0 0 0 0 0 

IS~ 57 -(C0112.fli20(cl _ llll 1 0 0 0 0 0 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 15 1 sa-•·• 0 ' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l 0 0 0 1 0 0 
15 S»C.SO<I 0 • 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1503 60 IIOXJ(IS041~tl11t 0 • 1 l 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15~ U CIICU . 61120 ____ l2 6 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15~ 62 C.CO) 0 ) 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15 Ull21S04 0 • 0 2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

~; 
U ltg(:U.61120 ____ 12 ' 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
65 11a21101ao&ll .4Kl0_ • 12 2 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
U llaiOH)2 2 2 0 0 1 0 0 0 0 o· 0 0 0 0 0 0 0 0 0 0 0 0 0 

1510 67 Mo6C011""'12 ___ ou ' 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 ~o 0 0 0 0 
1~11 68 C6CO) 0 ) .o 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1512 6f C:OCI2, 11120 ___ CIIC 8 • 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .. 
1513 70 C: .. C12(0H)6.11H20_ ll u 0 0 0 • 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
151~ 71 c:olCU (OH) 2.1120 __ • ) 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
515 " 1Qtgell.61120 ___ 12 6 0 1 1 0 ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1516 n IIUIS04. 7H2o ____ uu 0 0 1 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1517 It CoNe4(C0))2.5HlO_ 10 11 2 0 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1518. 7S NolC&IS01)2 ___ 0 • l 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
)51!) 16 co-.21120 ____ • • 0 0 0 1 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1520 77 NoC:l ·o 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
152 1 71 fl;$06 . 6H20 ____ 12 10 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1522 "JQtge11S04 , )1120 __ 6 7 0 1 I 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 ~23 10 IOICOl 1 l 0 1 0 0 0 0 1 0 o· 0 0 0 0 0 0 0 0 0 0 0 0 
1524 n lfatot.lllo 2 s 0 0 1 0 0 ·1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1525 12 llllfUISOU 2. liDO __ • 12 0 2 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

m~ ll lla6C.tsotll . 21DO_ 414 • 0 0 1 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.. flgc:o] 0 ] 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1528 15 flg)C1 ( OH) 3.41120 __ 11 7 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 · 0 0 0 
1529 U ltllsot 1 • 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

m~ 
87 Ma2SOC .10HlO ___ 20 u ~ 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .. •ltt6150417 ____ 621 0 I 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·1532 ., llaJIC<)] 1 ] 1 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1533 to Noleol .1o112o ___ 20 u 2 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1534 n fi;COl.JH2o ____ 6 6 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 ' O 

1~3g 92 IUifa(50412.6HlO Plo nu 0 2 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

15~7 
tl NalCO(C:Oll2 .21120_ • • 2 0 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
U IUNgc:a2tiOII4 . 2KlO_ • u 0 2 1 2 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

153~ tS Ca(OH)2 • 2 2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1!;3 f6 112c:o1 . ll2112o_Pou J • 0 2 0 0 0 0 1 0 0 , 0 0 0 0 0 0 0 0 0 0 0 0 
1540 t7 KIH4(C:Oll6 . lH20___Jt 10 21 0 8 0 0 0 . o 6 0 0 0 0 0 0 0 0 11 0 0 0 0 0 
1541 u ~t~~ac:oJ. 6H2o ___ 12 , 1 \ 0 0 0 0 1 0 0 0 0 0 0 0 : 0 • 0 0 0 0 0 
154:! " ll21Co>t1C0l)2 . lll20_ 5 I I 2 .o 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 
15·1-3 100 "lHIIS04lL.&eoqu.lpo I • 0 l 0 0 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Hi4~ \01 NolHt-ll __ s .. Qil 1 • ) 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1545 102 M2C01.11QO_,C u 10 2 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

m~ 101 KC:l 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 o · o 0 0 0 0 
106 lllCO(S0f) 2 . lllO __ 2 9 0 2 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1548 105 JIO'l.COC16.121120 __ 2t l :t 0 0 2 1 ' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1549 106 No.2101 0 • 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1m 101 Nolc:ol.H2o ____ 2 • 2 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
101 No.lH !COl l l . 21Qo __ 5 • l 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1552 lOt No2B407 .101120 _ _ 20 17 2 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 
tS!\3 110 B(OH)l ] , 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 
1554 111 tt:BS04 . 41120__It•Pcl Ill 0 1 0 0 0 0 0 0 0 0 s 0 0 0 0 0 0 0 0 0 0 
1555 112 112Bt07 . 4KlO___Jt•'l'et • • 11 0 l 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 
I SSG Ul RaB02. .• M2o ___ so • ' 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 
1557 111 lllaliSOt.SH20__aO<S 10 u 1 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 
155~ 115 -l. No.01.2H20_,. • • 2 0 0 0 1 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 
155 ·····································································································-'!································ 1560 
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Appendix K: Listing of Hl\fW _NP _AM_RTEST.RHOMIN and References Cited in 
Listing 

K.l Listing 

, ) ,4) ' "'CVI0201CC"'9o41 . .. .... CVJ0208C..-sl' 
2 ) ,4) '"'CVI0201CC-r l ...... IVJO)OICC->"1 ' 

~ 
) ,4) '""""CVI020:0l Co l ......... CV)OJCOJCo l ' 
) ,4) ·~COlllll:leoJ lo lliii2..,01CC0212 Co l ' 

,I 
2 .4) 

~~~·· ) ,4) M (OIUJC o l 
) .4) _,_,_~01<1 
),4) ·- CCI 

1U0.40 C'a SOf; MJJyV1to cac p.a·l ll oiiS g 2 .4 ) -..D II0412 ..,.tbl c.altte /Oluer lte 
) , Cil C!AICU . tiQO Ant.arc-t!cl t• 

13 n•o.4o C..C:Ol M .. onlt·• QC p.B-Ulr115 
14 2Ul .40 12- Arcaa1t • cat: p . l -lUoiiS 

u 2 .4) MgC:U . t iQO aJ.ac.bo r: 1 " • 
US0 ,40 ~1104J2 . •Mlo 110141to CIK: p.B-lll1li S 

1i 2ltO.dO 1111 101111 I 'N C-1t. CIIC p . l • lll oiiS 
18 ) .Cil * IC'OHI0412 .llu.r'ke lte 

~ 2121 . 40 CICOl C:.lc-U.• ca:C p .a.-l . hUS 
) .41 c.cu •• 1<20 c.cu 'l'l<riiiiYI!Zlt• 

~ 2 . 41 co• eu COli" . UIOO -hlorlCio ,. 
) ,4) Cllt'U 10111 2 . 1120 -l>l or!Cio a 

2:1 ll02 ,d0 JMVCU . '100 CU... I II t o cat p , B•lll t ll! 
2' 11~1 .40 1111104. 1100 ......-~. ac p.S-lll t liS 
25 nn .ao Calta2Ceoll1 . 5100 a.yl.llUltAl ell<: p .l•lll oliS 
20 2100 .40 liii2COII041l Ol-ltl ac p .l•lll oiiS 
27 2US.d0 t'&ICM . 2100 Oypma ex P·•·lll•ln 
211 lUS .d.O IIOCI IIIli I to C.C p . 8-Ul t U.S 

~ ' ·'" 
.., _ __ o 

~lt.• 
)110. 410 JMVC1.104 • 21120 kl.Dltl CK' p • .-Ul r l_IS 

~ 
2 . 4) IIICOl lalltlaiu 

Ull . CIO --.100 &l• •rlte ar p . B-lll rUS 
83 2 .41 Gllrl-12. &1120 '-ito 

fi 
2 .Cil .... COCI041, .21120 LMUe llalt 

l210 . CIAI MIICOl ...,..,,. ate p .a-lll oltS 
2 .4J Mellt'l iOICI l •• 100 ~orldo 

2 .42 - -ca Ul to 
3.~ I U O.CIO 100»04 . lMJO IUcuUiu ac p . a-tll oiiS 
311 ) , d) Ukfl-11 ICUw.iu. 
4() J.Cil .......n IOobcollu 
·H ) .Cil ...XOl . 101120 ......... 
<12 2.Cil -). liDO --•u 
!j 2 .Cil Gllrl-12. 1100 . 1...-IU f -

2 .42 llaleaCt'Oll2. 2100 .. ......u" 
~~ 2 .Cil ~·-···2100 ""lltbaUU 

2. Cil C:.IOICI2 ..,r-t-UDdJ.t.e 

!h 2 .41 Gt'Ol . JIJII20 ftaLu.al'-- ea.diODkt• 
2 . Cil KIIU Ct'OII I . lKIO 

·--~-·· ~ 
2 .Cil IQieCOJ ,~O a .... ...c:artw:.ete 
2 .41 IWiaM Ct'OII3 • :rJ00 ..,taooi• n-

~-
2 .4J OMI-12 ...... J.poc.&ul\8 "'-U&t • 
2 . Cil II&JMIIIOU2 ~111CH1l-. --.a\t&t• 
2 .dl lla1(0) .1100 llll:lt'OJ·IIep~·· 

5< 

ft 
3!1 
~ 

u 

)tto . OO ael SVI¥1U CIIC p . I•Ui olts 
2 .4) DC..CI0412 .100 SV~>Qoel t o 

3 · '" 
llrleot'U . 12H20 ftdo~IU 

2 .41 *2- -..s.lto 
32U. 40 llll:lt'Ol . IOO ~~t.rlt.e CIIC p . l•lll oliS 
2 U O. d0 IIAIHIO:OII2 . 2100 ,..._ CIIC p.a•lll111S 
171S.d0 lla.2U01.101<20 lora)t c~te p . a -111. .u s 

2 .4) I COHII IOtl>t M:ld Colld 
2 .Cil D SOI •• IUO a-..,.ta.borete no C) 
2.4> alMO't . •too llt-lht~a.bor•t·• C so Cl 
2 .Cil *101 •• 100 &OCU• Met UOr•t• 
2 . 41 Jld501, 5M20 cocll.- ,_t.aborate 
2 .4) 11&102 . IIIICI . 2100 - I• H o 130 Cl 

K.2 References Cited in Listing 
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Fourth International Conference on the Chemistry and Migra.tion Behaviour of Actinides and 
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1 1 ~ IIUCOJIIOt) J ..... ,u o. oooooc..o l.OOOOM•OO 1 . 000 11 
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133 - .. TCalllte o . oooooc.oo t . 0000.0'1:•00 l.OOO 
1lo6 ...,_, 10100 lftlllll .. O. OOOOOt•OO 1 . 00000:&•00 1 . ooo 

lrr -2. 1100 ___ .... 1~...,. ..... o.oooooc.oo 1 , 00000"C•OO 1 . 000 
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141 ~·-,,.2100--..~~r.:m: 0 . 000001:•00 t .000001•00 1 .000 
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llal'COl .aoo_,...,....ulte o.oooooa•oo 1 . 000001'•00 1 . 000 
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C&ICU (01116 . UIOO-~lo<l .. ). o . oooou.oo l . OOOOGa• OO 1 .000 

1 I JIIIOM(eq) •• •••• to . tl.t;.nte .a..•. ooly 0 . 00000&•00 O. OHOOI'•OO 1 . 000 
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t .. OOOOOR•OO 0 .000001•00 
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• •• 00001•00 0 . 000001+00 
0 . 00000&•00 O. OootOE•OO 
o.oooooa•oo 0 .000001•00 
0 .000001:•00 0 .000001•00 
0 .. 000001•00 o .ootOOI•OO 
o .ooooot•oo • 0 . 000001•10 
0 .000001:•00 0 .000001•00 
O. OOOOK•OO O. otOOO'I•OO 
OaOOOOI&•OO O. OOOOOS•OO 
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0 . 000001!•00 O.OOOOOit+OO 
0 . 000001•00 O, OtOOOI!..O 
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0 . 000001'•00 0 . 000001•00 
o . oooooa•oo 0 ,00000&•00 
0 , 000001!•00 0 . 000001•00 
O. OOOOOit•OO O. OOOOOC•OO 
O. OOOOOK•OO o .oooooc-oo 
o . ooOOOJt•OO 0.000001•00 
0 . 000001:•00 0 . 000001•00 
o .oooooc•oo o .oooooa.oo 
0 . 000001:•00 0 .000001•00 
0 . 000001•00 0 . 000001•00 
0 . 00000&• 00 o.oaoooa.oo 
' - 000001•00 0 .00000&•00 
0 . 000001•00 o.oooooa•oo 
0 . 00900&•00 0 . 000001•00 
0 . 00000&•00 o.ooooo••oo 
0 . 00 0001•00 0 . 000001•00 
o.oooooa•oo 0 . 00000&•00 
0 . 000001•00 O, OOOOO'C• OO 
t . OOOOOC•OO o .oooooc-oo 
O, MOOO..I•OO O. OOOOOC•OO 
0 , 00000&•00 o.ooooo•·•• 
0 . 000001•00 0 . 00000&•00 
0 . 000001•00 0 . 00000&•00 
0 . 000001•00 0 . 00000&•00 
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0 .0000011•00 
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0 . 00000&•00 
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~ 115 -lollllti .2H20_'1' • • , 0 0 0 I 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 ............................. -.-.............................................................. _ ........... .,. .............................. 
J'O ll - 111 o - l o 111 1 1..-o fm' o 011) I'Wf--.JOP ../IIUift:C'I' • .-:nl•l 
.312 • '-rolooo lor betel> pbla s• 

ritr Yl. ) 31;1 le.nc-1< '!'lTIIMS ~61>1•, LCOIO ~1001 ._,M02 vtt.h COJ 111 S . 6holol Mo<CI 
~11 Qt<,.,._, _.,,..,.,, -(V) .... -c:GJ-oM•C1•C100 Clllllt&11 

' S tS .Ol . )l M(lll) •Jt&<l-eoJ .. I04•»o4 CfllS'II, • ...,.,O, .. Jl, .,.,...t1 • .,6,UI'P'tt t 
~~§ JT•w.r•• t . OOOOOE•OO I•J A1'te ~r•wr•• 'J. tt••Ol t • ) hlVlft 

a18 &1..-nt.a.l ~ .. tor flu!) f'tobl• 

Y8 'total Ito, .. Aq • ..,la Uty Aq. ...... lty Aq. lllf/lltn 
321 

~~ I . U0l1UJC•Ol 1.110216Sit•Ol l o00100ll4&-02 l.OOitllOU•OS --1 . uouun•o1 • • 151S4UI Z•01 S .. St'DUIII•Dl l oUUUU Z• OS ""W"" li< S. UOOOOOOC•OO S . ,lOS1Utt•OO 'S . OSfll21t£•00 .S . lCl.tt01J•OS -ua J2S O. OOOOOOOOihOO 0 . 000000001•00 0 . 00000000&•00 0 . 000000001•00 Jrot.ee-aiu. m OoOOOOOOOOI• OO 0. 00000000~·00 0 . 0000000011.•00 o.ooooooooa.oo ,..,_,_ 
0 . 00000000£'• 00 0 . 000000001:• 00 o. ooooooooa.oo 0 . 000000002.•00 c-•leba 

S2S l. 'JOOOOOOI•OO t . U 0111.lOI•OO I . IS1f1tltlo00 S.li"UJIII.•O& CblorlAe m o.~ooooooc•oo 0 . OOOOOOOOt•OO o. 00000000&•00 o.oooooooo••oo "'-lfu.r 
1 . 0000000111•00 l . OOOl,tSO'I:•OO 1 .10J~311ti+DO 2 . USJ·1tJtl.-eOC Catbon 

331 OoOOOOOOOOioOO 0 . 000000001•00 0 0 000000001•00 0 oOOOOOOOOCoOO Poll a& 

m 
0. 00000:0001•00 0.000000008•00 O.OOOOOOOOt•OO 0 . 000000001!•00 -Jon 
O. OOOOOOOOI•O'o 0 . 000000001•00 0 . OOOOOOOOt•OO 0 .000000001-•00 Alr 

. 
• 0 0 000000001•00 0 oOOOOOOOOI•OO 0. 000000001•00 o .oooooooo1.oo lloun . 0. 000000001•00 0. 0000000011•00 0.000000001•00 0 . 00000000'1-•00 aroa.Ln. 

~~~ 
o. ooooooooc•ao 0. 00000000&•00 0 0 000000001•00 0.000000001'•00 Tr'•~•rll o.ooooooooc.oo o.oooooo-ooa•oo o.ooooooooa•oo o. ooooooooa•oo 'ftiUVI 

33e O.OOOOOOD0£•00 O. OOOOOOOOioOO 0.000000~1•00 0.000000001•00 .llaiUI I 
1!39 o o ooooooooa.oo OoOOOOOOOOI•OO 0.00000000&•00 0 . 00000000&•00 U!VJI 
~0 0 . 000000001•00 0 . 000000001•00 0,0000000011•-00 0 , OOOOOOOOt•OO *'"' 341 0 . 000000001•00 0.00000000&•00 0.000000001• 00 o. oooooooaa. oo C:lO&•CC.I 

~~ 
O.OOODOOOOtoOO o . oooooooor.oo 0 . 00000000&•00 0 . 00000000&•00 I'IIOOplloNo 
0 . 000000008•00 0 . 00-000000&.•00 o. ooooooooa.oo 0 4 00000000&•00 &l.ecUOD 344 •l o 11USIU&• IS •1 . niSSJ56C·lS ·1 . 60107Utt•15 0 . OOOOOOOOihOO a..v• 305 

a! sohatloe h:r-c.an. C.l~t..t 
COWI'JOII- UOi o070llt OJUO ~ 
H20 ICU8 ttt.lltUS111116 .,.._ 

34& ,.,.,,,.,9, 10io2l.,tlln121 .,~. 

1)50 
35~ epeeutoo •olution .,_,.,"Y 
~ DIIICnT UH .IU07UU02 q/a•> • etl 

~4 C01utloo JV-t.u• _.., on -lrl"" -ley 
5 IOWI'%<01 WI. lolOJOUOilltS'O ltcen 

3SG '"" 216.012126110•11 ,,. as; 

m 
Oll\llcy -...4 ..,. 1'DI ud acl aoh•U -ON 1111 . 0101t ltl0l ,,, 
.. l'COt. nlaU'N *nOT .. Jiael O..hy o.oooooo..aooooooot•ooo ' 
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Appendix M: Sample Output File "Np_NaCL8M_LOG.011r' 

I .S11WI-D1 
S . IJOIU.OO 
1.tuon.oo 
l . llOUC•OO 
I . IIUU•Ol 
I . UUl&'-D) 
l . JIIlJ&'•Ot 
2 .UtS .. •U 
0 . 000008:..00 
0 . 00000&•00 
t . OOOOOI•OO 
O. OOOOOC•OO 
0.00000~•00 

0 . 000008•00 
0 . 00'0001•00 
o.oooooa.oo 

t .St1111•01 J,.,.,a .. oo 
I.OtUU·02 , _ ... , .... 
1.St06U•Ol 
4 .tnOJ..C•OJ 
1 . lStUI•Ot 
l . lltstlt•U 
0 . 00000~•00 

0 . 000001.•00 
l . OOOOOt•OO 
&. 000001•00 
1 . 000001•00 
1 . 000001•00 
1 . 00000&•00 
i . OOOOOI:•OO 

1 . 001 
O. IStJ 
2 . 0Sl2C.02 
o.uu 
0 . 2Sil 
O. lt21 
1 . 022 

' ·'"' 1 . 000 
1 . 000 
1 . 000 
t .ooo 
1.000 
1.000 
1.000 
l l OOO 

u . aut 

l . l1011JUC•OJ 
1 . 0SSOUUC•Ol 
l . SIIOOOOOC•Ol 
o.ooooooooa.oo 
O. OOOOOOOOC•OO 
0 . 00000000&•00 
S . 6UOOOOO&•OO 
0 0 000000001:•00 
' . 00000100'&•0' 
0 . 000000001•00 
0 .000000001•00 
0.000000001•00 
o. ooooooooa•oo 
0 . OOOOOOOOC•OO 
o.oooooooo •• oo 
o.ooooooooa•oo 
o.ooooooooa•oo 
O. OOOOGOOOI•OO 
1 .000000001•01 
0 . 000000001• 00 
0 .000000001•00 
o. ooooooooa•oo 

• I .l1H ot1U• U 

1. UOilU11•0J 
S. SUUSt71:•01 
S . &"10S:1JIU•OO 
o.ooooooooa.oo 
0 . 000000001•00 
o.oooooooo:••to 
S . 6IOUOUI•OO 
0 . OOOOOOOR• 00 
I . UUtUOC.OI 
o.ooooooooi'•OO 
0 . 000000001.00 
o. ooooooooa.oo 
0 . 000000001•00 
o .ooooooooa.oo 
o. 000000001.•00 
0 . 000000001•00 
o. ooooooooa•oo 
0 . 000000001•00 
4 . UiltUOI• Ot 
O. OOOOOOOOitoOO 
0 . 000000001•00 
0 . 000000001•00 

... . nn1nn-u 

aolut1on JIU'-c..t• . C.laaJ• t.s 

t , tllliiUI..Ol 
I . tltUJat&>Ol 
s.nunua.oo 
o.ooooooooa .. o 
a.oaaoooota.oo 
0 . 00000000&•00 
S . 022tlt7SI•OO 
0 . 000000001•00 
S . UI"IIItlt• O& 
O, OOOOOCOft•OO 
O. OOOOOOOOE•OO 
0 . 00000000&•00 
0 . 000000001-.40 
0 . 00000100&•00 
0 . 000000001•00 
0 . 000000001•00 
0 . 000000001•00 
0.000000001•00 
s .eUlUt2&·06 
o. ooooooooa•oo 
0. OOOOOOODt •OO 
o, ooooooooa.oo 

·l . tUOUT7E·IS 

IIO!Rn<M IIUii 1UI.UUUIUOI 
too NMJ 1ooo.ouneuno 
!OIIttkgl ne. 10IU2Uit7• 

1 .00Ut020t-OS 
l . t ·S01IOOt &•OS 
l.lSifUIUoOS 
O. OOOOOOOU•OO 
• • 00000000&•00 
• • 0000000011•00 
\ . '7t01t101R•OS 
0 , 000000001.•00 
, . SIUilS1R•OO 
o .oooooooo•• oo 
0 .000000001•00 
O, OOOOI>OOOt•OO 
o. oooooooo••oo 
0 . OOOOOOOOS•OO 
o. oaoooooo••oo 
0 . 000000001:•00 
0 . 000.000001 .. 00 
O. OOODOOOOI•DO 
I. JOOitUli•Oa 
0.00000000&-00 
0 .0000000011:•00 
o. oooooooor;.oo 
0 . 00000000&•00 

_,_., 

==-h41• 
.. tae•l• 

-~Calelta 
Qlo..U.. 
hlf·v 

"""""" flo• I• 
IIIOJOD 
Air ....... ··'l'r'ac.1'11 
,UVI 
._lUll 
VIVll 

~~~1111.1 
I'IIOopboN.t 
llt<"tcOft 
a.o.rv• 

l<q/a' l • gil 

solutloo h.r-~•·n au.o oo ~hLed Dmaley 
IICILIInCIII YOlo l . UUIIOllllltO Ut•n 
'ftiS 2U . l21011lUIOl ~II 

e-n. Ley ,... on ,. tln4 .. ca. •olu.Uou 
,.1'eent ~•l•Uw error w *<:l ._.Lty 

UII . UlHIOSUI Oi l 
0 . 000000000000000&•000 • 

t . JUUI•Ol 
t . fltl21•00 
S .UOtii•OO 
s .nosn•oo 
I . WOSI:•OO 
) , 1610111•0• 
l . 26S11C.OO 
1 .21tl'U•OI 
l . JU2K ... 0'7 
J .OtJW&•OI 
) .01U5I·Ot 
l . 12ltllt•10 
LttJa•I·U 
J . OOI1.t•1' 
1 . ).Sttl&•ll 
0. 00000'1•00 
0 , 000001•00 
0 , 000001•00 
o.oooooc.oo 
o.oooooa•GO 
o.ooooo•••• 
0 . 000001•00 
o.ooooo.t•oo 
0 . 00000,.00 
o.oooooa•oo 
0 . 000001•00 

l .11tSti•01 
l . OOOOOt.•OO 
S . ltJ2ti•OO 
S . 2U61t•OO 
1 . nnn-n 
l . U .US&,..OJ 
I . JU1014S 
• • liOJSit•O& 
2 .•1nlt•01 
I .OUUI•IO 
l . IJtlli·Ot 
' . 12lllt-10 
S . UJSS!•ll 
6 . 1070:)_1•1'7 ..... .,._,, 
O. OOOOOR•OO 
o.oooooa-..oo 
1 . 00000~•00 
1 . 00000&•00 
1 .00000••00 
1 , OOOOOt•OO 
1 . 00000&•00 
1. OOOOOC•OO 
l . 000001•00 
1 . 000001•00 
1 , 00000&•00 

o.nn 
1 . 000 

o . tu• 
o . tUJ ,.,,,. 

l . toe 
o.21n 
J . tn 
t .no 

2 . Stlli--OJ 
o.sus 
1.000 

J .Hn1-os 
0 . 2JII 
• • .,0 .. ·10 

1.000 
1 .000 
s.ooo 
1 .000 
1 .000 
1.000 
1.000 
1 . 000 
1 . 000 
1.000 
1.000 

S . SSOJSI•01 
, , ClOOot•OO 
1 . tlliSI.OO 
l . llOOQ•It 
, . 1UI61•0J 
1.111151•0) 
a. JIUOI•Ot 
2. 1tn11- u 
t. OOODOI•OO 
0 . 000001•00 
o,ooooo••oo 
0 .000001•00 
I . OOOOOt•OO 
0 . 000001•00 
0 , 000001-•00 
t . OOOOOI•OD 

s .ssonlt•Ol 
t . tttltt•OO 
s . 611001•00 
S . fl0.1a•OO 
1 . 1l10ti·04 
1 . 111011.01 
2.an·ua-oe 
1.211111·11 
1 . nn•c-n ,_.,,. ..... 
l . OUilC.Ot 
l,l21tU• lD 
l . UJISI•U 
J . OUIJI.•U· 
l . lHtll-16 
o . OOOOO!t<OO 
o . OOOOOt•OO 
0 . OOOOOC•OO 
0.00000&.00 
0 . 000001•00 
0 . 00000&•00 
0 ,000001•00 
0 . 00000&•00 
0 . 000001.•00 
1 . 000001•00 
0 . 000001•00 

•tv1<Y 
S .OOIUio01 
s.osun.oo 
1 . lt7UI• OO 
1 . UIIII•OO 
S . Silllii:•OJ 
S . SIJlli•OJ 
2 . USSti•Ot 
2 . un•1- n 
0 . 000001•00 
0 , 000001•00 
0 . 000001•00 
0 . 000001•00 
0 . 000001•00 
0 . 000001•00 
o.ooooo1.oo 
O. OOOOO&'oOO 

IIOIU1tY 

l . tltii&•Ol 
l . tSHli• IO 
S. Ollti&•OO 
s.nula•oo ........... ,, 
) . IJIIJI•OI 
1 . o,Jtlta•o. 
l . OtiOII•OI 
l . IUU I-ol 
2 . "tiJ&·OI 
2 .UOlii•Ot 
l . tUI11•lO 
l.llStSI·Il 
l . tlt&IC•ll 
l . U011&•16 
0 ,000001•00 
0 .000001•00 
0 . 0000011•00 
0 ,000001•00 
o.ooooo••oo 
o.oooooa.oo 
0 . 000001•00 
0 . 000001•00 
0 .. 000001•00 
0 . 000001•00 
0 .000001•00 

.. , u~ .. 
t . OlS~&I•OS 

I . IJltoi•OS 
l.G'II&IC•O~ s ........ .. 
l . JI1101•0l 
t . USIOC•Ol 
t . Jtiiii-DS 
2.110UI·ot 
0 . 00000&•00 
0 . 000001'•00 
O. OOOOOt• OO 
0 . 000001•00 
0 . 000002'•00 
o.oooooa•oo 
O, OOOOOt•OO 
o,ooooot:•oo 

IIIID/ lllAIT 

t . ts2011•0S 
J . UlUI•Ot 
1 . UOIOI•OS 
l . li.CII•OS 
l , t'fnJI•Ot 
l .SJU,t-01 
t . l,)lCH.•OJ 
l . ottiU-OJ 
l . tlUU·O~ 
1.C130JI· Ol 
e.snua-os 
l . tlltOa·OI 
,.tOtiOI•N 
S . S&tt&l'-tt 
s.onua-u 
O. OOOOOI• OO 
t.OOOOO&'oOO 
0 . 0000011•00 
0 .00000 .. 00 
o.oooooc.oo 
0 .000001•00 
O. OOOCIOII•OO 
o. oooooa.oo 
0 . 000001•00 
0 . 00000&•00 
0 . 000001•00 

J . Oli·U 
- J . IOit•Ol ......... 
-2.n-a.n. 
-2. tU.02 
· ·I . JOI•Ol 
• l . fii•OI 
•2 . 111·01 
·l . lli• OO 
•t .Ua-01 
-l . SlloOO 

1. 2n-u 
1.2JI•ll 
l . ISE•tt 
0 . 00.•00 
1 . 211•11 

• l . lli•U 
O. OOC•OO 
0 .00&-•00 

•2 . 251•01 
.. , t .S&•02 
-z .. tta•OJ 
•2 .U8•00 
•l .OJR•Ol 
•I . :U.a•OO 
·'7 . tsi• OO 
·l . tU•OO 
-J . tSB•OO 
•1.211•01 
·I . Jfi•OJ 
•2.JII•OO 
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s.nos S. tUI 

). 400J!c•U ·1.0 

~- oviUter 

1 .0016t0208•0' 
1 , IS01I006B•OS 
1 . UUflllR•OS 
0. 000000001•00 
o. ooooooooa•oo 
o.oooooooo&•oo 
l. 1107.1011•05 
o.oooooooo•••• 
6.$11UlS11•00 
0. 000000001•00 
0 . 000000001:•00 
o. 00000000£•00 
o.ooooooooa.ao 
o. ooooooooa•oo 
o. 001)000001•00 
0 . OOOOOOOOR•OO 
o.ooooooooa.oo 
0 . 000000001•00 
1 . J004tU1&•0l 
0. 000000001:•0<1 
o. ooooooooa•OO 
o.ooooooooz.oo 
0.00000090&• 00 

llo,.., -9/l 

Moi&Uty 

I.UI321•01 
t . Utl11•00 
5 , 610U'I•OO 
S , ClO'S,I•OO 
I . l~10SI·OO 
) . IUOJ&•Ot 
2 . l6Ulii·04 
1 .2UUR•OI 
1 ,UU6C•01 
J .OUI4E•OI 
1 . ouua-ot 
1 .1211CR•10 
l.fiiUC•U 
2 . 04lllt•U 
1 . lSU1C•U 
0 . 000001•00 
0 . 000001:•00 
0 ,000001:•00 
0 ,000001•00 
o.ooaooc•ao 
O. DOOOOt• DO 
0 , 00000!:•00 
O, OOOOOS:•OO 
0 . 0000011<00 
0, OOOOOS•OO 
o.oooooa.oo 

1 , nJSJit•Ol 
1,000001•00 
S . lll2tR•OO 
S .2t2UR•00 
1.2UUC·CJ 
1-1211.51-CJ 
1 . )11101-0S 
4 . UOJSE•O' 
2 , t2t111·0'7 
I .OlJUit·10 
1.6Jt1111-0J 
1 . 7l\ICC.-1.0 
S . UJSS&•lC 
6 . 1010)&·11 
J . I1U71•ll 
0 0 000001•00 
OoOOOOOI•OO 
1 . 000001•00 
l o 000001•00 
1 . OOOOOC•DD 
t . 00000&• 00 
l . OOOOOE:•OO 
1 . 00000:1•00 
1 . 00000£.-00 
1 . 000001:•00 
t . oooooa•oo 

5 . )205 5.tul 

~ 
~ 
IOdl~ 
... -.ha 

--~c-alet\a 
Clllorlae 
1\lltu 
cul>w 
Poe too 
lleQIOD 
Ur 
.. TOO .. _ 
'h<OC4ortl 
ftllVI 
Mltnl 
UtV11 
liP IVI 
C:IOO•IILI --&Jeeaon -· 

o.un 
1.000 

o . uu 
o .un 
l.JU 
) , JOI 

0 . )103 
) , J)) 
l .UO 

2 . 5fUC·Ol 
o .sus 

.1 . 000 
3 . 511111·05 
O,ltll 
? . ltOI&-10 

1 . 000 
1 . 000 
1.000 
l.OOO 
t . ooo 
1 . 000 
1 . 000 
1.000 
1 .000 
1 .000 
1.000 

- 1 . n 

"'Ul Mol" Molarity IIIJ/lltu 

J . UUII:•Ol t .Utlli•OI l . tUOII:t05 
l . f7UOI•OO l . tSU7I'•OO ) , l'SUJI•06 
l.tSOU&•OO S , 02Ua&;o 00 1 ,11010RtOS 
t . tSOO)I'•OO s . 0)261&•00 I . ISUtRtOS 
l . UU411· 04 S . UUtR•04 1 . 115721+02 
1 . 1Ut61·04 l . 4SI4J&•04 1.SlU1 I•01 
1,174111•01 l .02t2ti•OO l.2JlCoc•ot 
o.annu-01 I.OfiOII•OI I , OUU&•O) 
O, UOtOI•OI l.ltSUI·01 J.f)Uf£·02 
1.015111· 01 2 . 11tna-oa I.Ul 01&•0J 
t . ouna- ot ) • 7007111·01 4 .SflltR•OS 
l . lllUR•to ' · t12,11·10 ·• · nleoa· .. o• 
I.USIIIl·U l.115tU-n I . tOIIOI•CI 
1 . JOUf\t•11 1 . 121141•11 S.UUU:• U 
o.nnn-11 t . U011R-ll s.os.uoa-u 
0 . OOOOOC•OO 0 . 000001 •00 O,OOGOOt•OO 
0 . 000001•00 0 . 000001•00 0 000001'•00 
0 0 000001•00 0 . 000001•00 0 . 000001•00 
O oOOOOOI•OO 0 . 00000&•00 0 . 000001•00 
0 0 000001:•00 OoOOOOOS•OO 0 o OOOOCJ&•OO 
o .oooooa.oo 0 . 000001.00 OoOOOOOt•OO 
o.oooooa..oo 0 0 00000&•00 0 . 000001•00 
0 0 000601•"' 0 . 00000&•00 0 , 000011•00 
0 . 000001•00 O. tOOOO&•OO 0 . 000001•00 
0 . 000001•00 o. 000001•01 OoOOOOOI•OO 
O .. OOOOOt•OO OoOOOOOC•tO 0 . 0000011•00 

-s.u&-n 
•) ,lfi•U 

l . ISI•U 
l.ltll•ll 
1.1oa-u 
6 . 1St;·l2 
l.lflt•ll 
2 . na-u 

•l . Uit•lO 
., 451•03 
·"3 ~ tt&•02 
•l . OJI•Ol 
..... 2,1•00 
.. 1 . tSI•OO 
·1 . t1a .. oo 
.. , ot~I·OO 

•1 . 311-Gl 
-tol•&•·OJ 
•) ,UittOO 
-2 . )11•00 

WP0#43037 
January 9. 1997 
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J . IStSU'ISI!•OI 
l . MUJttii!•OI 
S . tntUOfi•OO 
O. OOOOOOOOC•OO 
0 , 000000001•00 
0 . 000000000•00 
l . ISUlJlU•OO 
0.000000001!•00 
1 . nsntua.oo 
o . ooooooooc-oo 
0 . 000000001•00 
0 . 00000000&•00 
0 . 000000001• 00 
0 . 0000000011:• 00 
0 . 00000000&•00 
0 , 0000000-00 
O. OOOOOOOOit-00 
0 . OOOOOOOOC•OO 
1 .nuau1•0o 
O. OOOOOOOOC•OO 
0 .000000001•00 
0 .000000001•00 

•I .JUIOIUR•U 

l.IUinU I!•U 
S . SSl01tOli!•Ol 
S . fiOUIOSI•OO 
0 . 000000008•00 
0 . OOOOOOOO.•M 
0 . 000000001!•00 
S . 60ttJllU•OO 
O. OKOOOOOC•OO 
t . tonnn1-oc 
0 . 00-01•00 
0 . 000000001!•00 
0 . 000000001•00 
• • 000000001•00 
0 . 000000001!•00 
0 . 000000001•00 
0 . 000000001•00 
0 . 000000001•00 
0 . 000000001•00 
t.12l iUSli•Ot 
0 000000001•00 
0. 000000001•00 
0 . 00000000.•00 

_, . tnnsua-u 

tpecU J.ed aoa~u ... o...aq. 

t . tlttiUU-+01 
t . tfU:Inli!•OI 
s. o.usonu.oo 
• • 00000000&•00 
0 . OOOOOOOOa•OO 
0 . 00000000&:•00 
\ . Ol1J1Uli•OO 
0 . 000000001!•00 
I . IU60UIC.OO 
1 ._00000000•••1) 
o. 000000001!•00 
0 . 00000000&•00 
o . oooooooo
o.ooooooooa:•oo 
O. OOO.OOOOC•OO 
0 . 000000001!+00 
0 . 000000001•00 
0 0 00000000&•00 
l . S411UIU:•O& 
0 . 000000001:•00 
0 . OOOOOOOOitoOO 
0 . 000000001:•00 

• l , SIJ t10IOC.IS 

DIIIIUTY UU. ISUUlUfl 

eoNUoe --•• n _ .. oo lpecltled ...,.ley 
IOIR'nOII 1101. O.JIUltSUSOIUI Ut.a 
-n» 2u. ununnu o i l 

LOOllUIR.OS 
l . t nus• oa•os 
1 . 1.146Un .. os 
o .oo-ooa.oo 
0 . tooooooot•OO 
• • 000.00000&•00 
1 . liOUUit•OS 
O. OOCJ09CIOOE•OO 
J .4USlS1ot•OO 
O. OOOCOCOOC•OO 
0 .000000001:••• 
O.OOOOCOOOS•M 
0 .00000000£•00 
0 .000000001•00 
0 . 00000000&•00 
0 . OOOOOOOOt•OO 
0 . 00000000-E.•OO 
O. OOOOOOO<It•OO 
l .,S41fftU•OI 
0. ooooooooc..oo 
0 . 000000001'•00 
0 . 00000000 .. 00 
0 . 000000001•00 

.....,_ 
aoo.
~fiiOCuet• -·C&l~1-

QlCK
I>&Ifv 
ca.... , ... .... , ... 
r.tr --'!Tac•.riS 

'"''"'' M CUII 
UIVJI 
,.,IV) 
" 101•11!1.1 
fi>Mphon&o 
m.ec.roo 
Clluw• 

Uli .ISUUlUU Oil 
0 . 0000000000000001•000 • 

I . U U S&-01 
t . l,.'lli&•OO 
S .&IOIOC•OO 
S .. 6"t-l&•OO 
1.auua"'ot 
) .OIUU•OO 
a .noasc.oo 
s .nun-n 
1 .HS7l&-o1 
1 . 101fR-Ol 
l .nona.ot 
o.nnu-to 
l . Oin'T&·U 
l.S.SUa.lS 
~. SStOJC.U 

0 , 000001•00 
0 . 00000'1•00 
o . oooo~·oo 

0 . 00000&•00 
O, OOOOOE•OO 
O.O~R•OO 

0 . OOOOOt• 00 
0 .. 00000&•-00 
o.oooooa•oo 
o.oooooa••• 
0 .000001•00 

l , liOUC.OI 
1 ,000011to00 
S . 2tl401o00 
s .uurc.oo 
l.USUI!-Ot 
l . t$1111!·0· 
) . UUli!• O• 
2 . 210101!·01 
l . &JOl0&-01 
2 . 1 tlln•ltt 
l , UH2c.ot. 
t . nnu- 10 
1 . 12JUI•IS 
a. n .. n-1• 
1.unu-n 
O. OOOOOloOO 
o .ooooo .. oo 
1 .000001•00 
\.00000&:• 00 
1 . OOOOOC•OO 
I.OOOOOitoOO 
t .oooooa. oo 
1 . 00000&•00 
1 . 000001•00 
1 . 00000 .. 00 
1 . 00000&•00 

l . 21U 

Act coet 

o . un 
1 . oot 

o . t•ll 
o.tuJ 
O. l'lOl , .... 

l . tSO 
l . ln 
1 . 1Jt 

, , UllC.U 
O. S4l. 

t.ooo 
1 . s u sa-os 
1 . 1011&•10 
o.u .. 

1 .000 
1.000 
1 . 000 
1.000 
l.OOO 
1.000 
1 . 000 
1.000 
1 . 000 
1 . 000 
1 . 000 

-~ Sedi-
.. t.uu-. -·--0.1<1100 
QloriJM 

~~ _,_ 
Megtol) 
Ah ....... .... 
Trec:UII 
ftCJVI 
MUU I 
acvtt ,.,,V) 
"IOI·CU.l 

fttAl .1 .. 

I. tUUI•OI 
J • • JSIR•·H 
I .HOlti•OO 
l . tsl)li!•OO 
I.Uilft•N 
l . O'tlUI-o4 
S . t&lSIC-05 
1 . ocna-cn .... , ..... 
l . UHtc.tt 
2 . 211U&-ot 
1 . UI1&e• to 
, • • Silttt-11 
S . S1U21• U 
a.euna-n 
0 .000001!•00 
O. OGOOOt•OO 
0 , OOOOOC•OO 
0 . 000001•00 
0 . 000001•00 
o . oooooa.ot 
0 . 000001.•00 
0 . 000001•00 
0 . 000001•00 
0 , 000001•00 
0 . 00000 .. 00 

l . ISttttlU•OI 
l .C6,.U1S..OI 
S . UIIS1101•00 
0 .000 000001!.00 
o.ooooooooa•oo 
0.000000011•00 
1 , tSOlUUI!•OO 
o.ooooooooa•oo 
l . &Uil3111•00 
0 . 000000001•00 
o.ooooooooa•oo 
0 .000000001!•00 
0 . 000000001:• 00 
O, OOOOtOOOC•OO 
0 . OOOOOOOft• OO 
0 . 00000000&•00 
O, ttOOOIOOO&•OD 
O, OOOOOOOOW•OO 
J . UUIS111o00 
0 0 00000000&•00 
0 . 000000001+00 
0 .000000001•00 

l . UOlltU&•OJ 
S . UIOHO.t•OI 
~ . 610o:Jt1t•·•• 

O. OOOOOOOOt•OO 
• • 000000001•00 
t.OoOt00-•00 
S . fOtSOIIU•IO 
0 . 000000001•00 
1 . toU601U•O& 
• • 00000000• 00 
0 . OOOOotOOC• OO 
0 . 00000-00 
0 . 000000001!•00 
0. OOOOOOOOC•OO 
0 . 000000001!•00 
0 . 000000001•00 
0 . 00000000$•00 
0 . OOOOOOOOC•OO 
S. otUOOIOl•O' 
0 . 000000001•00 
0 , 000000001•00 
O. OOOOOOOOil•OO 

t . UtHSS'l&.•01 
t . t.I10UU•Ol 
S .OlUlD$1>00 
0. OOOOOOOOt•OO 
O. OOOOOOOft• OO 
O.,OOOOOOCU•OO 
S . OUIIIOH• OO 
o.oooooooot•oo 
l . O'U1UtOI!
O.OOO--
0 .00000000&•00 
O. OOOOOHtt•OO 
0 ,000000001•00 
0 . Oooooooot•OO 
o .oo-oo 
0.00000000&-• .. 
0. OOOOOOOOit•OO 
0 . 00000000&+'00 
&. S .. fOIUJ-OS 
O. OOOOOOOOC•OO 
0 . 000000001•00 
0 .00000000&•00 

1 • 001 1-"*"'lt•OS 
l .. tS12161U•OS 
l . 1S41SUX•OS 
0 .00000000&•00 
O.OOOOOCIOOJ:•OO 
o . OOOOOOOft•OO 
l .. ll0441t li•OS 
0.00000000~··0 

I .•t625lttR•00 
0 . 00000000&•00 
0 .00010000&•00 
0 . OOOOOOOOS.•OO 
o.oooooooo•·•o 
o .ooooooooa•oo 
0. 00000000&"•00 
0.00000000 .. ~0 
0 . 000000008•00 
0.00000000&•00 
1 . onoutR•Ol 
0.00000000&•00 
0 . 000000001•00 
o.ooooooooa•oo --.... cu ........ 

•lulty 

• . tlt4•t•Ol 
l . tl002t•ot 
, ,O)HOI!•OO 
, . 011lU•to 
l . U"llJ-.. 
l .1111SI• .. 
l . S40UI•OO 
S . l .. lU>-01 
1 . usu.r-cn 
t . tUlllt·OI 
S . l01UI•Ot 
t . H tUI·IO 
t . ll6SIC· II 
I.UU,.•lS 
J .2totiC•U 
0 . 000001• 00 
I . OotDOt• OO 
0 . 00000&•00 
0 . 00000'1•00 
o. otoOOS•OO 
o.cooooa.oo 
0 . 000001•00 
0 . 000001•00 
0 . 000001•00 
0 . 000001•00 
0 . 000.001•00 

• l ll .. r 

t . tns-a.os 
J . UOIU•06 
1 . 1UI61'•0S 
1 .710iU•OS 
) ,011111•01 
L. JJS.Jh•t l 
l . lUt U•OI 
S . 10t5U·04 
) . tlUOI•O) 
S . t2o1oa-.1 
' . lttl21·0S 
1 . 11252.t-N 
2 . t uua-os 
1 ,},.1)&-10 
t . tUOti•U 
0 . 000001!• 00 
0 .. 000001•00 
0 . 000001.•00 
0 . 000001•00 
0 .000001•00 
0 . 000001•00 
0 . 000001.•00 
0 . 00000&•00 
0 . 000001•00 
0 . 0000-00 
0 . 000001•00 

• 1 . 121-10 
-2 . 11&•10 

• •• 21•11 
J . US:•lO 
2 . lt1!• 10 

·l . lU·lO 
J . na-10 
S .2U·10 
l.OS&-10 

-z. eu•ot 
. , , ,. ... 1 
•J . ,l&•OO 
•l . 2llo00 .,,,., .. , 
-1 . ,U::-01 
• 2 . ?U•OO .,.,, .... 
- 1 . 401.•00 
·l . UC•OO ............ 
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FMT. Version 2.3 
User's Manual, Version 1.1 INFORMATBON ONLY 
Appendix M: Sample Output PHe "Np_NaCLBM_LOG.OUT" 

~ m 
~ro 

o. OOOQOOOOI•OO Cbaro• 

~41 

~Po 
f4~ 

Soluttoo ...,._t>an, ColN1a~e4 
soun'lCII IIUS • f61 . 101~2U1Sl.-? 

100 - J.1 . IUU?UO?U 
'I'DSigflqJI lll .. JOUMUOI21 

-'-rl..S IOlU.UCIII -lty 
DDiatTY u ... UtUOllUO ., .. , • 0 / 1 

COIUI:IOII P&r-tuo .... fd OD 6')>ec1flod -lty 
-.vttCIII-. o . nn" nnnns Uton 
tw JU. tUUU54AtO g / 1 5i~ 

J43 
~r, 

~M 

Doi>&J cy bu..S OD 'ID& - ~~tel • olutlau 
..._,e.et nlat-1,. UT"OT w II&Cl O.Ulty 

111l . Utll071UO fll 
0 . 000000000000-•000 ' 

754 ft8U or CCIICIIIIW.Ttan roa auca nnat 
755 
~ .._ ... -
~~ 

~·~ 

!H 
fH 
170 
771 

*§ t74 
nr. 
17G 
777 m 
~~? 782 
763 

~!! 
;86 ::..!;.!:V~al~::':!"

1

ov~~;Uu 
787 llq\iUU.<iua lUI Ill • 17 . •olOU 

1
1 

9 DcaU:y. ltv/Ill • IIU. IJ 

t . JltSU.•Ol 
~.unu.oo 

$ . 6100ll•OO 
S . COtsOE+OO 
~. 1U50:·04 
) .. OtlCI•O( 
s . ouuc-os 
l . ?Ult!•Ol 
l . SUUF:•01 
l.ll SUR·Ol 
1.1212.11·06 
l .OlUII•lO 
l , lUOU:·IO 
1 . 1UIOE•It 
J , ?6Jlll•l6 
o.ooooo• •oo 
o.oooooa.oo 
0 . OOOOOE•OO 
0.000001+00 
o .. ooooo ... oo 
o. 000001•00 
0 . 00000&•00 
o. oooooa .. oo 
o~oooooa•OO 

o . OOOOOI •OO 
O. OOOOOC•OO 

1 . UOlOE·01 
l .. MOOO'I:•OO 
S . l:tOIOit•OO 
S. 2t013&•00 
l . l UISI ·O· 
6 . 010UI.•OC 
1 . 0U.t1£ .... 
t . U 7101-0I 
I . OUIOC•06 
a .uos11-o1 
1 .. ?liOll-01 
~ . OIIUR•lO 
6 , lt2tR•lS 
l . U"t&•ll 
1 , Uf111•U 
0. 0000011:>00 
O. OOOOOt•OO 
1 .000001•00 
1 . 000001•00 
1 , 000001:•00 
1 . 00000&•00 
1. oqoooz. oo 
1. 000001•00 
S . OOOOOR•OO 
1 . 00000&•00 
1 .000001•00 

s .uu ' .sno 

7~ toale ~ <•> • s .noon 
reo2101• l ovltcollgll• 

ill Jec)'f'~Ut - •tc ••l.&Uey .. te .ole fnctioo 100 iD aqa.MU pbu• 
i93 • ou 'Ml&ll<y' - •activity' ore gu pudol -.-

O. tJSI 
1.000 

o. tus 
O. ltll 
O. J101 

2 . t01 
l.ttO 

a . stnt-oJ 
l . U1 
t .au 

o. uu 
1.000 

J . StUI•OS 
1 , UUI-10 
o . u .. 

1.000 
l.OOO 
1.000 
1.000 
1.000 
s . 000 
1 : goo 
1 ,ooo 
1.000 
1.000 
1 . 000 

· 1 .1) 

194 • 'OUC•lP<OT' - · 
195 •dQIJr'l"/ l.DlO tor oec1 .. •lth noa1ero C'f.IDC.I' . tCODft~ CTtt.n-loD) 
796 •aatuta_doa lD6IJt tor ala.arel•. at•loolOU.APJbpt 
797 • loolO(artlvlt)"J tor eqgeou.. ..,.au v!t.b "fY -.u eooc•tnt:lOM m 'lOCJlOIJI&.t<la.l PM .. \I:tel lor guu 

600 TOtal 01""' ·• . fHWlOt•OJ 
ll01 ?lui>LDO 'ftttoUot1 t 

1'a't&l • t•• 
l .f'Utii•O) 
l .ns60a.oo 
l . tSOSUtOO 
t .nonc.oo 
~:~m:::; 
1 ,7UOU•OS 
I.)UI21·01 
a. ttt? ll·o• 
t . 6U t-Ot 
l , tUUt•Ot 
1 ,00Jf2R•10 
l . llUlE•II 
t . JIIttt• IS 
1 . 10USt•U 
0 . 000001•00 
0 . 000001-•00 
0 .000001•00 
o . oooooa.oo 
0 . 000001 •00 
0 . 000001•00 
O. OOOOOt•OO 
O.OOOOOlt•OO 
O. OOOOOt•OO 
0 . 00000&•00 
0 . 000001•00 

602 t l.!wuWIOM to• ,_,., pbla 10 
aol l-k n"t~~AT!! Probl-. LOOlO optloa, liPCVlOl "1tl> em 1n s . .-l-1&1 BIIC!I mr vz . l 

m 
I».TUU1l: _,,..,, l!piYI -~J-·<:1-<'100 _,.,, 
U .01 .. ll ~IUU•,..-<'l-<:01·--- IPII.Dif,IVJO,Pfl , llnltU , ItntC,MI'Pttl 

,._.,.._ t.OGOOOE•OO 1• 1 -'DI ,_.atuno a . UI•OJ l• l .... 1"11> 

-881 CJ_~t.al ~· tor Vl .. b ft'Obl• 

~w ,..,t&l -~- Aq. llol&llcy Aq . ...... lt:Y 

i12 ) . UOU010e>01 1 . UOIUS1t•02 t . UtiSUtt-01 
813 1 ,Utl03lli"'01 S .SS11U0ti•01 • . tUUS"C•01 
816 S . t.2U05 .. +00 5 .. 6)000021&•00 S . Ol2tll00+00 
@: 1 ~ o.oooooooo~:.oo o.ooooooooc.ao o.ooooooooc•oo 
81

1
6 O. OOOOOOOOJt•OO 0 . 00000.000&•00 O. OOOH000£•00 a I o . oooooooOa•OO o.ooooooooa.oo 0 . 000000001:•00 

21~ s . tso• nua.oo s . ,ounau.oo s . oliUOJli•Oo 

a~o tmmm::: ::m:m:~:~ ::mm:;!::: 
82 1 0 , 000000001•00 0 .000000001•00 O, OOOOQOOOI•OO 
822 o.ooooooooa•oo o.oooooooot•OO o.oooooooot•oo 
8:23 0 tOOOOOOOOC•OO 0 , OOOOOOKI•OO 0 , OOOOOOOOR•OO 
8~~ 0 , 0000000011•00 0 . 000000001•00 O, OOOOOOOOE•OO 
EJ~ 0 ,00000000£•00 0 , OOOOOOOOt•OO 0 . OOOOOOOOC• OO 
82 O.OOOOOOOOR•OO O, OOOQOOOOR•OO O. OOOOOOOOC:+OO 
8 '27 o , OOODOOOOE•DO 0.00000000&•00 O, OOOOOOOOE•OO 
828 o . oooooooo&•OO o , ooooooooc-oo o . ooooooGOJ•OO 
621! O.OOOOOOOOlt•OO 0 , 000000008•00 O. OOOOOOOOR•OO 
~~ l . llSUSlt£•00 S. Ofll1UU·01 o . SU11SU8·01 
8::11 O. OOOOOOOOB•OO 0 , 0000000011•00 O.OOOOOOOOt•OO 
832 O. OOOOOOOOJ+OO 0 . 000000001•00 0 . 000000001:•00 
63<1 O.OOOQOOOOR•OO O. OOOOOOOOJ:•OO 0 . OOOOOOQOR+OO 

Hi 
• 1 . t50001lt8•U •l ,J~OUUI•U •l . UOUUU:·IS 

•
1
r. Coluttoa ,..._ .. ,.., C.lcvt.t .. 

JOimlCIII- cu .. ?tnannnl ,..._ 

m 100 MUI Jfl , lU115UUOl f\'-
-nlaC0/ 1191 U? .tltti"Utl) Of laf!OO 

. 11 1 fJI4C-l .U.S aosutioe. DIU1ty 

) ,00l1f?lti•OS 
l . t51C0611I•OS 
I.UUWliRtOS 
0 . 000~000£•00 
o.oooooooo•.oo 
o. 000000001-•00 
1 , 1IOJ65S)Il•OS 
O. OOOOOOOOt•OO 
1 . UU111:U:+OI 
0 . 000000001•00 
o.oooooooo&-•OO 
o.oooooooo·r.oo 
0 . 000000001•00 
0 . 00000000&•00 
o.oooooooo5'•0o 
0. 000000002•00 
0. 00000000&•00 
0 . 000000001.-00 
1 . 0111S~UB•01 
O, OOOOOOOOV•OO 
o. ooooooooa.oo 
o.oooooooOl!•OO 
0 . 000000001•00 

§H -m 1111 . notu41141 ..,, _., • o i l 

8l4 COl\I.UOft Pu . ..-le n ..... 'Clift .,_it ltd O..lty 
845 eo&m~Oit VOC. O. lllUUUOSU$ 1 li~Ull 

~ 

o.w"" 
~~tutha -· ... C..ld• 
d'alorine 
l\lllu.r 
C&rlloc> 
flo.ZOA 
Meg I em ..... 
110 ..... 

~·,. 1'1'-.c:.eriU 
,IIVl 
MCU1 1 
UCVt) 
liP IVI 
CIC)I•IILI 
Pl>oophotu~~ 

l!:lect.roa 
01&1:9• 

~

8
~ ~ ms an . s.tfunont v tl 

818 -lty ,_.od OD 'l'llS- !loCI ooluU- 1111. 120ihU7U o / l m .. ._..t nlAIUvo onor W *Cl -.olty O. OOOOOOOOOOOOOOOZ• OQO • 

g~ w.aA CW ~ .... roll Mtt11 rtftD 
6S4 
855 _, _ _ 

~ IQO • ._ 
856 ~C01C•1'---......J""',..1C:Oll ol 

t . lltSl£•01 
t . ttUl£•00 

1 , UOSOC·01 
l . OOOOOC:•OO 

O .U~) 

1 ,000 
t .. U03,I•Ol 
J . t>SUI•OO 

lloiUlty 

l eUIS!t40.l 
• ·••nu •oo 
S . OU41I•OO. 
S . OUOOC• OO 
s.uun-o. 
1.1ntu- .. 
t . sncoc-os 
1 .. nnce-01 
2 . ll ?011•0l 
I. IUOOR·O? 
1 . 212UR•OI 
2 . lOUU·IO 
l , IUUIHO 
l.US:I?I·U 
l.l,tn~-u 

O, OOOOOR•O<I 
O.OOOOOC•OO 
O.OOOOOI•OO 
0.000001•00 
0 . 000001•00 
o.ooooo••oo 
0 . 000001•00 
o.oooooa•oo 
0 . 000001•00 
o.oaoooa•oo 
0 .. 000001•00 

llolodry 

t . 9&1S11•01 
• ·•••oor•oo 

ooi Ucor 

l . tU&lB• OS 
J . UOSU+06 
1 . LSUSC.OS 
1 . '710.51•0~ 
l . UUS&•01 
&.2U,I1•00 
l ,l,ti iC•Ol 
2 .00U0! •02 
l .USl11-0I 
1 . tJSS01t•02 
l .1Ut1R--O• 
1 , l)tiU•OS 
1 .nuoa-os 
> .2UUI•Ot 
1 .onna-1o 
O. OOOOOE•OO 
0 . 000001•00 
0 . 000001•00 
0 . 00000.1•00 
O.OOOOOt•OO 
o.oooooa.oo 
0 . 000001• 00 
0 . 00000£• 00 
0 .000001•00 
0. 000001•00 
o . oooooa.oo 

·1.•111:·10 
1 . Ut.• IO 

•1 .00C•IO 
) . 1ot·U 
1.03£·10 

•l . lS&· ll 
l.HI·IO 

•) . 111·01 
I.OSt• ll 

... , . t5t •02 
•l . ···~·02 
•) . 71Eo00 
•J.lt&•OO 
-t . lSR•U 
•1 .21&•01 
... ) . S • &•OO 
- 6 .1)1:•00 
.. 1 . 1'78•00 
- 'l. U~E•OO 

.-a.fii•OO 

110/UCA.c OUcrlpt.or" 

, , UllU•OS 
l . ISOUI •tl 
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Appendix M: Sample Output File ''Np_NaCl_BM_LOG.OUT' .. -· C:l• C:l· 

toeol• .....,_ 
COl• COl• 
c:oJ leql CO)Ieql 
OM• OM• 
~· _,. MpOJC:O)• ....., __ 

Mp02CCQ)J1•· Mp01CCOJI2-
M• M• 
NpO_, CC'OJ) J•• • M(IIII)J CCOltl• .. 
-JOIIIeql -10!11..0 
-UOMIJ• MpOJIOMI2• 
IIC:I Ieql ••••• • • u , U tnlO. ec14.01llY 
"•OtUeq) ....• . c.o. Utnt.e . bue.eoty 
-JOM l .. o01___,..,.,0Miaeo01 
_, .... ,_., "~"»'*1-•1 

IOtJMpOltC:OI I 1 loi..Dlu.III.III..DI~ 
Nee: Ute 
lilaHC'Ol HMc:oll t • 
ttalml . lOKJO •cna *""")· 1H20__JI&lC:OI·K·t~ato 
10aJC:OI . IC2 ,.,_Uito 
NLIMIC:O)J2 . JK20 Jt-

..., l·loolo.M•I 1, !*lll·lovl..c•ll 
o.•tac coerUclent• t.2UIOl 
lqlllllbrl- lUI '" • n . enoo1 
1ocuo nr-tl> cal • s. noon 
-1cy, 11<9/otJ • un. u 
fC:02tOII 10VIfC:021oll • 

I .UU4ttii•01 
J . 61111UtS&•01 
S . UUOOJS&-00 
0. 00000000 .. 00 
0 . 00000000&+00 
0 . 00000000£•00 
t . nosnni•OO 
0 .000000001•00 
) • .,,,, 11•00 
O. OOOOOOOOC•OO 
0 . OOOOOOOOR•OO 
0 ' 000000001+00 
0 • OOHOOOOI• 00 
0 . 000000001•00 
0 . 000000001• 00 
o .ooooooooc•oo 
o .ooooooooc..oo 
0 , 000000001•00 
I . 61U1S'IIC•OO 
0 .000000001•00 
o .OOOCIOOOOC•OO 
0 . 000000001•00 

•) . 6211601111· 1S 

I.IIOIUUI•OJ 
S . SSlJU,IC•Ol 
S. 610001UC•OO 
0 .00-001•00 
0 .000000001•00 
o.aoooooooc.oo 
S . 60HttUI•OO 
0 , OOOOOOIOCoOO 
I.S0101SJ'ti•OI 
0 . 000000001•00 
0 .000000001+10 
0 .000000001•10 
• . 00000000&•00 
0 . 00000000&•00 
0 , OOOOOOOOR•OO 
O. OOOOOOOOC•OO 
O. OOOOOOOOR•OO 
O. IOOOOOOOS•OO 
S olU20tU&.Ol 
0 . 000000001:•00 
0 . 00000000&'•00 
0 . 000000001•00 

•4 . 6lSUUfi•U 

-1Uo0 IOIUtlOD CU.lcy 

5 . 610001•00 
S . 600UI•OO 
t . tUIOC•O& 
S. I1NIIE'•OS 
f . 011&Sct-Of 
1 , Jllf11:•06 
J.JUOllt-01 
I . IUUit•01 
) , 6UOSE--OO 
2 . t10&51•U 
6 , lOfJOI•JO 
l.UUtC•JO 
J.tnne-u 
0 I 00000£.00 
0 .000002•00 
O, OOOOOS•OO 
0 .000001::.00 
0 .000008•00 
0 . 00000~00 

0 . 000001'•00 
o.oooooa•oo 
0 . 00000&•00 
0 , 00000£+00 
O. OOOOOC'•OO 

s.uoooe.oo 
S . U,ttt•OO 
l .nulc ... o• 
l . flfU£-U 
1 . 11221I·OS 
6 . 1'7110,.01 
6 .1UOllr·01 
l .UOtU-Dl 
t . UOOl.&•U 
l.lUOQS•OI 
J , lllUIHt 
l . ll)ltl-10 
S . .. &.IR·IS 
o.oooooa.oo 
0 . 00000&-00 
t . OOOo<ICtOO 
J . OOOOOEoOO 
) , 00000£.00 
1 . 00000&•00 
1 . 000001.00 
\ . OOOOOE•OO 
1.00000&•00 
) . 00000£•00 
1 .000001•00 

o.tuo 
o.un 
0 . 1101 
2 . Ul2R•02 

) . to) 
o.s.n 

t . nl 
1. ou 

2 SltU•OS 
>.no 

1 . tllfl·10 
1 .001 

O, l!tll 
1 . too 
1.000 
1 . 000 
1 . 000 
a,ooo 
1.000 
) . 000 
J . OOO 
) ,000 
t .ooo 
1 . 000 

1 .non•·•• 
1 . tstffi•OO 
J . UUU·Of .. ., ....... , 
l.fNOOC•OC 
' . 115601•01 
1 . 111121·01 
• • 6U~Ut•Ot 
1- UUOI•Ot 
I . OUUI.•Of 
I . UltU· IO 
1.uuu-n 
6 . tol1U•U 
0 . 000001•00 
t. OtoOOI-•00 
o.oooooa.oo 
0 .000001•00 
0 . 00000&•00 
o.oooooa.oo 
0 . 000001•00 
O.OOOOOC•OO 
O, OOOOOt•OO 
o.oooooa.oo 
0 . 000001•00 

l . .. ,, •. suo 

loq. IIDit.rlty 

t . tUI1JSU•Ol 
• .. t6tttt.Joe.oa 
S . Oll. IOMC•OO 
0 .001000101.•00 
0 . 0000000011•00 
o.ooooooooa.oo 
S , Ol'l&tltSC•OO 
0 .. 000000001•00 
L . IUUOSOC•OI 
0 , OOOOOOOOE•OO 
0 , OOOOOOOU•OO 
0 . 0000000011+00 
o . ooooootOI•OO 
0 . 000000001•00 
O. OOOOOCOot•OO 
0 . 00000000&•00 
0 . 00000000£•00 
0 , 000000001•00 
. . .. nl,.lct-07 
0 . 000000001::•00 
O .. OOOOOOOOC•OO 
0 , 000000001•00 
·& . UU~11SB•1S 

err
err
g/lo;KlO 

l .55Sit-Of 

l .0011U101o0$ 
1 . tSl&UNI:t-05 
t.lS41U1SI•OS 
.0. 000000001:•00 
0 . 000000001-•00 
O. OH-000001•00 
J . 17tUUOC•OS 
O. OOOOOOOOR•OO 
l . f'IU-Uel&•Ol 
o. 00000000&:•00 
0 . 000000001•00 
o .. oooooooo:s•oo 
0 . 000000001-• 00 
0 . OOOOOOOOC• 00 
0 . OOOOOOOOR•OO 
0 . 00000000&•00 
O .G000~00£•00 

O. Q0000000£•00 
J , 10020otiR•OI 
0. 000000001•00 
0 . 000000002•00 
0 . 00000000!•00 
0 . 000000001• 00 

.).45 

=-~ht.ueha _1 .. 
C&ldwt 
Cblot-lM 
SUltor c:..rh•loo 
... Jon 
Ur 
lor.., 
aroalM 
t"t-ae.tll 
'nllfVI 
Ml1lll 
UIVJ I 
~lVI 
ClOf•IILI -llKt.ton 
Chiaro• 

oa11T'I' nu.uustnuo 11<9/II"J. q/1 

l . llt4li•Ol 
t . tflSOC•OO 
5 , .-lOOOC•OO 
S . 60100C•00 
l . OOtOlt•O) 
f.I411'711-0« 
1 . nun-os 
4 . U'lOU·01 
l . 1dl1t·01 
JJJI101•01 
l . U1011·01 
I . UU61.•0t 
l.fUUI·lO 
l ,""IJSO"'E•l-0 
l , ,)C'Ut-U 
0 , 000001•00 
0 .000001•00 
0 .000001• 00 
O. OOOOOS-tOO 
O. OOOOOR•OO 
0 ."000&•00 
0 .00000'1•00 
0 . 00000&• 00 
0 .000001•00 
O. OOOOOC•OO 
0 , 000001+00 

~ctlvlcy 

1. 180611·01 
1.00000C-
5 . llt1li:•OO 
S . ltUU•OO 
1 .. 'JJS"Il.&·Ot 
1. 21USZ·OS 
s.uttot:-~ 
1.401SU•U 
t . UIStlt·U 
2 . UlO"IC•01 
1.fU1U·OI , ... noa-11 
1 . H2UC•O' 
1 . l.UO?C .. 10 
• . unn:-u 
0 . 00000£•00 
0 . 000001:•00 
1 . 00000£•00 
1 . 000001-•00 
1 .000001•00 
1 . 000008•00 
1 . 000001•00 
t .. ooooor•oo 
1 . 000001:•00 
l .oooooa.oo 
1 . 00000-E•OO 

A.ctcoer 

a.nn 
).000 

0 . 101 
o.uu 
o . no2 
>.snii· Ol 
o.s.n 

l: .to• 
J ,SJOOC·Oi 

1 . 111 
~. ,., 

• . tun-to 
I . Ut 
1 . 000 

0 . :1111 
1.000 
1.000 
1 .000 
a,ooo 
1 . 000 
1 .000 
1 . 000 
1 . 000 
) . 000 
1 ,000 
t .ooo 

t . llD72t•OI 
) . f'ISf>&-00 
l.tSUII•OO 
1 . tSOUI•OO 
J . SOfiJI•Of 
1 .104131·0& 
J .7Jl21a•06 
1 . nusa-01 
1 . 0UUI!• Ol 
I . IUUC• OI 
\ . USOOC• OI 
l .OIOUI• OI 
J . 1UJtt• JO 
&.OUU&• U 
s .noua-u 
0 .000001•00 
O. OOOOOC•OO 
O. OOOOOt•DD 
0 . 000001•00 
0 . 001001 •00 
0 . 000001•00 
o ,oooo~·oo 
0 .00000&•00 
O, tOOOOB•OI 
o ~ ooooot•oo 
o.oooooa.oo 

s.onnr;.oo 
S . 02161R•OO 
l . lllOOI•U 
S. OIUU•OS 
) . UUU·OI 
t . UUOC• OC 
2 . tUUit•01 
J , ltUOio·01 
1 . 2106U·OI 
2 . 60SU&• ot 
1 .~160U·10 
1 .S1nn- 1o 
1 .1SIOOC• It 
0 . 000001:•00 
OoOOOOOC• OO 
O, OOOOOC•OO 
0 . 000001•00 
0 , 000001•00 
0 ,000001•00 
0 . 00000&•00 
0 ,000001•00 
0 .000001•00 
O. OOOOOt • OO 
O. otOOOI•OO 

...... 1cy 

f , tiUfi•OI 
• . ••• ,, ••• 0 
~ .tllUC•OO 
S ~020Cti•OO 

t .olUtt·o• , ,,nna-u 
t . UUC1.•06 
&, 12UOI· 01 
l . tUilC· O'J 
\ . UUSI·O~ 
J . 6Ufl&•ot 
2 . 101011·01 
J.OU42E•l0 
l .UU$1• 10 
t.flfHI• U 
o.ooooor.•OO 
0 . 00000&•00 
0 . 000001•00 
O .. OOOOOit•OO 
O. IOtoOI•OO 
0 . 000001•00 
0 . OOOOctlt• 00 
o.ooooot•OO 
0 , 00000&•00 
0 .000001•00 
O. OOOOOEtOO 

l . IWISI•~ 
1 . 11021£•0$ 
S . UJSti:•Ol 
) . OSOtSI•OO 
1.510111•01 
1.t2CSOI·U 
e.onsoa-n 
l . flfJII·Ol 
1 .2f1Stlt-02 
l . •u•n·OI 
1 . 1tl2C1·06 
f .SIUII·OS 
S . IOUOI•ot 
o.oooooa.•oo 
o,oooooa .. oo 
0. oooooc.oo 
0 . 000001•00 
0 OOOOOt• OO 
0 .. 000001:•00 
0 .000001•00 
0 .,000001• 00 
0 . 00000&:•00 
0 , 00000&•00 
O. OOOOOioOO 

,.,uur 
• • IU1JR•OS 
J , ltfUI•OI 
l.t S&CR•O.S 
l . Tlttac.os 
s .suo:ae•oa 
) . &16J6£•0l 
1 .~10111·01 

1 . tl111&-02 
t . ot$'111•01 
l . tiUtr.•Ol 
t . Jl10Ut• tl 
1.1610U·02 
J . OJOUC·01 
&. t-n_.tii·OS 
f , OitUt-01 
o.oooooa•oo 
0 . 00000'1•00 
O. OOOOOt"•OO 
O, OOOOOI.tOO 
o . OOOOOC•OO 
0 . 00000£•00 
0 . 00000£•00 
0 . 000001•00 
o.oooc>oc•oo 
o.oooooc.•oo 
o.ooooor.oo 

... . llt..•OI 
•t .OSI-01 

1 . l1C•01 
) ,10Jt•U 

·1 . UJr·cn 
l.lU'• Ol 

• 2 . 111·01 
• l . OJ£•01 
·1 . 611·01 
•l.tll-•0) 
•J . tfi.•O) 
.. ] . 011:•00 
• ) . 62&• 00 
•t . UC•Ol 
• l.lU• Ol 
_, . )1¥:•00 
... . 65!:•00 
- · . Ut•OO 
... . tl£•00 
.,, 27t.•OO 

... ~.., ... 
•t . Sti:•OI 
1 . 51'&-·01 
t .uc-n 

• l . UC•OI 
• .uc-ot 

• l , Sli• OI 
' ·''s-ot 
2 . t1£-4t 

-2 . • 11:•02 
•2 . tSR• 03 
- 1 .011•00 
•l . ~11•00 

·t. IU'•O) 
•I , UE•OI 
• l . lOS• OO 
-.) . 11&• 00 
... _) .. 151•00 
-.t . Ot C:•OO 
-S . Jl!tOO 
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Appendix M: Sample Output File ''Np_NaCJ_BM_LOG.OUT' 

J .unoOSUI•Ol 
I.UU61fii•01 
S. UlUUOE•OO 
o .oOOOOOOOlhOO 
0 . 000000001• 00 
0 . 000000001•00 
1. UOlUlii•OO 
O. OOOOOOOOE•OO 
, , .,.,,, .... 00 
0. 000000001•00 
0 . 000000001•00 
O. OOOOOOOOt•OO 
0 . 0001100001•00 
0 . 000000001•00 
0 , 000000001•00 
0 . 000000001•00 • 
0 . 000000001•00 
o. 000000001•00 
J , .')SflS71a•OO 
0 . 000000001• 00 
0 , 000000001•00 
O,OOOOOOOOC•OO 

•l ,JUOU7U•JS 

A<a.ltOlollty 

1 . UOIU101•0J 
S.UUUUI• Ol 
S . UOOOUU•OO 
0 . 000000001•00 
o. 000000008•00 
0. 000000001•00 
t . ton~nt~tooo 
0 . 0000000011•00 
) . UUOUn•OJ 
0 . 000000001:•00 
0 . 000000001:•00 
o.oaoooooos•OO 
0 .. 000000001•00 
0 . OOOOUOU•OO 
0 .000000001•00 
o.oooooooo•·oo 
o . toOOOOOOJ:•OO 
0 .. 000000001•01 
1 ,0UUSS11:•0f 
0 . 00000000&•00 
o .. ooooaooot•OO 
0 , 00000000&•00 

-J ,?UtiUJI·IS 

1 . 17lJ 

t . tJtltU01•01 
•. t10U7l11•01 
S.02JU2lfi•OO 
o . oooooooo1•oo 
0 .000000001•00 
o. 000000001•00 
S.01USIU1h00 
0 . 000000001•00 
1 . UUllfii·OI 
o. 00000000&•00 
o. ooooooooa.oo 
0 . 000000001•00 
o .. ooooooooa.oo 
0 . 000000001•00 
0 . 000000001•00 
0 . 000000001•10 
0 . OOOOOOOOI•OO 
o .. oooooooaa.oo 
t . UtKJJU-o"'l 
0 . OOOOOOOOt•OO 
0 .. 00000000&•00 
0 . 00000000&•00 

•J . J7tlJUU•.lS 

t , OOl'tlU)I·•OS 
7 . tSltOSlli•OS 
1 .1SUStS)&o05 
0.000000001• 00 
O.OOOOOOOOil•OO 
0.000000001•00 
1 . "f1t51tOlE•05 
0 .. 000000001•00 
::t .. l,lll7l&•Ol 
0. OOOOOOOOt•OO 
0 , 000000001'•00 
D. O<IOOOOOOt•-00 
0 . OOOOOOOOC"•OO 
0 . 000000001•00 
0 .000000001•00 
0 . 00000000.•00 
0 . OOOOOOOOt•OO 
O. OOOOOOOOE••o 
J .l."flOIOUI:-01 
0 . 00000000£•00 
0 .10000000:&•00 
o.oooooooot•oo 
0 . 00010000.•00 

.. , _., • o / 1 

s.l•Uoa ...,._t.., -•- ~Uie4 _u,. 
COW!'lQII VOL O. JIUlUttiUStS U._,. 
1'DS 1n. s.nnnson o 11 

.... n 

~&Voe• 

~= Pot.ue l\la ..._,_ 
ca.tcl~a 
c.'blor&o• 
atUur 
C.. bon 
Poet on -·00 .... ....... .,... .. 
fta«ttl 
~I lVI 
MlDll 
VCVll 
Mill VI 
Clot• fiLl -...... ..... 
&lecu• 
Cll&r'O• 

lllfltlty IIUM OD 1Dir - lloCI •olutl
.. rcet r.Sau..,. er:nT w .-.e1 ._.,t;y UU. IISJCIJ.Utl !f/1 

o . ooaoooooocooooo~:•ooo ' 

I . Utl01l·01 
t . UUII•OO 
$ . 41000£•00 
s.•o,...,, •.• oo 
I . IUtiR•Ol 
1 . 02U,t·OJ 
2 . t 06UI·OS 
1 . U U ti·01 
l oU lliii·Ol 
1.6UUil·01 
I . JUSti•Ol 
1 .10UU· OI 
l ,?UU I•IO 
LSlntc-1o 
J . fUOU·U 
O .. OOOOOE•OO 
0 . 000001:•00 
0 , 00000&•00 
o.oaoooa•oo 
O. HOOOt-«10 
0 . 00000£•00 
0 . 000001•00 
0 . 000001.00 
O. OOOOOE•OO 
0 OOOOOC•OO 
0 . 000001•00 

7 . ?toUR•OI 
1 . 000001•00 
5.,.,J .. OO 
S ,UC?ta•OO 
J . IUUI•05 
) . ?ISlU•Ot 
l.l011U•OS 
l .I UUC•11 
6 . Utll&·O? 
1.21Uu:-u 
2 .U USE•07 
J . Utlii•OI 
l . ll2U&• 10 
S . tU2JE•1D 
l.OIOfSC•U 
O. OOOOOE•OO 
0 , 000001:•00 
1 . 000002• 00 
1 • 00000£• 00 
t .. oooooc--oo 
\, 00000&:• DO 
l . OOOIOR"•OO 
l . OOOOOC•OO 
1 . 00000:1:•00 
t . OOOHa'• OO 
t .oooooa.oo 

t .uu t , I1W 

ace eo.r 

o.nu 
1.000 

o . tUI 
o . tnt 
2 . SU91·02 
o.nn 
O.SUI 
J.StJli•U 

2 . to• 
? . tUtl·10 

l . llt 
I. til 
1 . 000 
1 . ... 

O,ltll 
1.000 
1.000 
1 . 000 
1 . 000 
1 , 000 
1 .000 
1 .000 
1 .000 
1.000 
1.000 
\ ,000 

.... , 

I.UUJt•Ol 
J . t lSI2&•00 
a. ,SJtl C•OO 
l , tt0171.•00 
) , 115tli•Ot 
l . 5511 U•Ot 
e.nun-oc 
J .UJOJI•Ol 
7 . stU?I• OI 
s .tusn- oa 
I . UOHI•OI 
S . UUli•Ot 
S . Uillt·U 
S . JUUI•U 
1 . 2SUU:• U 
0 .000001•00 
O, HOOOI•OO 
0 . 00000&•00 
0 , 00000'1•00 
O. GOHO.C• OO 
0 . 000001• 00 
0 , 000001•00 
0 . 000001•00 
0 , 000001:•00 
O. IOOOOC•OO 
0 ,000001•00 

""l&clty 

4 .tUSSa•Ol 
I . ,.Hit•OO 
S .012t ti•OO 
S .OUSII•OO 
t . t1Jliii-Ot 
t . unsa-o• 
2 , Utlii•OS 
f . JIUJI· 01 
t . tsUU• O? 
l. ttt111•0'7 
1.UU7E-01 
I.S2Utl-01 
1 . 5liiU•lO 
1. Jttstf·IO 
I . UtlSS·U 
0 , 000001•00 
O, OOOOOC• OO 
O. OOOOOW• OO 
• •• 00001•00 
0 . 00000&-00 
0 , 000001•00 
O, OOOOOC•OO 
O. OOOOOC• OO 
0, 00000~•00 

0 . 000001•00 
0 ,000001•00 

.. l Uter 

I . U21U•" l .u•ua.oc 
l . U4UC•OS 
l . HtUI•OS 
5 .tUt2.J.•Ol 
S .51StiC•Ol 
J , Ut?U·Ol 
) . US111•01 
I . IOU21•01 
1 . usuc-o2 
) , fJ7111·02 
t . 101llll•Ol 
t . JIUU•OS 
1 . )10<01,0? 
t.IUIJI•OI 
0 . 000001•00 
0 ~00000&•00 

o.oooooa.oo 
0 . 00000&-00 
o . ooooo~rooo 

0 . 000001•00 
O. OOOOH:•OO 
o.oaoooa-oo 
0 . 000001• 00 
0 . 000001• 00 
o.ooonc•to 

O.teripcor 

-•.nt-01 
t . IU•Ot 

·). SSil·OI 
l. tS£•01 
l.SIC·U 

•f . OII•OI 
1.05£•01 

•l.tSC•OI 
1.001·01 

·2.U a.Ol 
•1 . JSI•Ol 
• l .0 • £•00 
• l . 61C• OO 
_, , U .C.•Ol 
• l , Ut-01 
•l , Jot•OO 
·) . J(C.OO 
•) . Jti•OO 
., . 611•00 
-.4 .tU•OO 
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J . UUSS6SII•01 
J . noJUUII•01 
S.OUOfSJII•OO 
0 . 000000001•00 
0 ~ 000000001•00 
0 . 000000001• 00 
1 . tsUlUlii•OO 
o.ooooooooa.oo 
) . tllllS'II'•OO 
0 . OOOOtOOOit•OO 
o. 000000001•00 
0 . 000000001•00 
0 . 000000001•00 
0 . OOOOOOOOit•OO 
0 .000000001•00 
0 . 00000000&•00 
0 . 0000000011•00 
0 . 000000001•00 
J.4lSfUlU•oo 
0 .00000000&•00 
• • 000000001•00 
0,000000001•00 

•2.12UUUII· n 

Aq. IIOWlty 

1 . U01Htfl•Ol 
S .SSUUt21•01 
S. llOOOU:li+OO 
0 . 000000001•00 
0 .000000001•00 
0 .00000000&•00 
S . IOU12t21•00 
O.OOOOOOOU:•OO 
J . otl1UJI ... OJ 
0 . 000000001•00 
O. OOOOODOOa.OO 
0 , 00000000.•00 
t . OOOOotoOI•OO 
0 . 000000001'•00 
0 . 00000000&•00 
0 . 000000001•00 
0. 000000001•00 
0 . 000000001•00 
l . UUUUII•Ol 
0 . 000000001•00 
0 . 000000001+00 
0 . 000000001•00 

-a.onstun-u 

lolut1oa ,._r-ter e . ca lC\Ilaud 

t . tJUllln•OI 
l . t10UHU•01 
S . 02Ul00U•OO 
0 . 000000001•00 
0 . 00000000···· 
o. ooooooooa.oo 
S . OllUUfl•OO 
0 , 00000000&.•00 
1 . l 210U111r·OJ 
o .oooootoOII•OO 
0 .. 00000000&•09 
0.0000100011•00 
0 .000000001•00 
0 . 000000001:•00 
0 . 00000000&•00 
0 . 000000001.•00 
0 . 00000000&•00 
0.000000001"•00 
t. HOUUllt·Of 
0 . 00000000&:•00 
o.ooooooooa.oo 
0 . 00000000!•00 

-S.UOI2Uflt•U 

IOim'ICOI- IU.2ltU21tsto? 
H2o >CUt JU , otUIU10JU 
1'111 IU/1101 Ul . IUUOIU11J 

-lf).O SOlllC1aD DoNley 

t . 00111• 7ot•OS 
1 . tSlllUlC .. S 
l.lSIUJS.lii .. S 
0 , OOOOOOOOt•OO 
O. OOOMOOO'R•OO 
O.(IOOOCCIOOI+OO 
1 , TltoUiti•OS 
0 . 00000000&•00 
l .. 21,,UOO&..Ol 
O.OOOotoOOIIoOO 
0 . 000000001•00 
0 . 000000001•00 
0 . OOOOOOOOIIoOO 
0 . 000000001•00 
O. OOOOOOOGS•OO 
0 . 0000000011+-00 
O, OOOOOOOOC•OO 
0 . 000000001•00 
a .U&OUlt~·Ol 
0 . 000000001•00 
0 . 000000001•00 
0 . 00000000,1•00 
o. 000000008•00 

"'*~ ...,,_ 
f!OUia••........ J .. 
Qlci• 
alorl.De 
11\lll\&r 
euboct 

-~ ... llillqloe 

~· ..... 
aC'OIOIDo 
~~~~ 

Till lVI 
"'"IIII I 
UM) 
I!PIYI 
CU,.•IELI 
~·pl\01'\&1 

SlKtrOQ 
CMrv• 

DDIIln' UII . UOSISfllU IIOta•J • oil 

8olutlon Po.r-coro ... .., on ._IU.O ...... lty 
SOWrlCOI WL O. JIIIOIUUJ,U5 lltan 
TDS lU. SUali61JilJ e ll 

uu.uosnn1" vt l 
O. OOOOOOOOOOOOOOOltoOOO ' 

too WA'ID 
-lCOJ(o) ~lCol ... .... 
C:l• C)• 
CO)• CO) • ICI>l• _,_ 

011· 011• 
MP011COlU•• llp01CCOJI2•· 
..,03 tCOlJJ • • .. tltpOJCCOJtJ-.. 
MP02COJ • MPOlCOJ • 
COl C~l COl loq) 
._,.,,. MpOl• 
MPOJC*I~I 11pcb011 roq1 ... ... 
MP011CMII1 · - 101112• 
Mel tfliQ l •••••• u. tltret.e ,Klel.anly 
-laq) ...•.. to. Uu•t• .bu• .oaiY 
-0111-1 MP0101tl .. ocll 
1>\>010111-rl -lOMC-rl 
.-:IMPOJICOl1 21 o i.J>1-..PIIA&ID 
....Cl HaUte 
llloi«::l -ollto 
MalCOl .lOMlO .. trOD 
.-:!col . llll0-1COl•Mopt&b)'Voto 
*l'C:Ol . tao Tbei'WIOIMIUJte 
.-:IN(COJI2 . 11QO 0110 

:..!~l:o~:at~~::!·•oe~~;l~,s 
-..alllnl .. 10M '" • ,, . llllll 
xontc •u-otn ••• • s. fllOll 
Denolcy, lllolaJ • 1111 .11 
fC02(Ui r 109(1C021011• 

1 . ))111··01 ,, , .. , ... oo 
5 . 61001&•00 
s . ao•tuoOo 
1 . OOJOU:•OJ 
l . OIO?JI-01 
a . lUitE-05 
1. 21U·7a: ... ol 
s. USOll-07 
l . lllllt•Q-1 
t . UlU1·01 
t.UUIII•Of 
1.1Ullll•10 
I . IUS411•U 
1 . 2110St_.U 
0 , 00000&•00 
0.000001~ 
o.oooooa.oo 
0 . 000008•00 
O. OOCIOOE•OO 
o.ooooo •• oo 
0. 00000.1•00 
0. 00000.•00 
0 . 000008•00 
0 . 000002•00 
0. 00000&•00 

l.liUli·Ol 
1 . 00000 ... 00 
S.211lfa•OO 
S . U.UlS•OO 
S . UISli·OS 
J.I!OIUI•04 
1 . lU1U•OS 
1 . J2Uli•H 
• . uttta-t' 
~ .anna-01 

J . 6511tii-Ol 
I.UIJU•OI 
l . UJlfl•lO 
1.Ul6t&·10 
1 .116271::·11 
0 .000001•00 
0 .00000!•00 
1 .00000~•00 

l . OOOOOE•OO 
1 . 000001:•00 
l . OOOOOt•OO 
1.00000~00 

l . OOOOOC•OO 
l . OOOOOit+OO 
1 . 00000'1-•00 
1 . 000001•00 

t . UIS 10.0610 

O. t1S4 
t .ooo 

o . tU1 
O. tne 
l .StiT&•02 
o.no1 
O. Sill 
3.st4SII· Ol 
~ .tftU•lO 

I.IU 
2 . t0t 
t.tn 
1 . 000 
J.tU 

0 .»11 
1.000 
1.000 
1 . 000 
J . OOO 
1 . 000 
1 . 000 
) . COO 
1 . 000 
1 . 000 
J . OOO 
1 . 000 

1.10111· 05 .... . " 
• Water •.olaUty• h .ole tnet icm iQO in ~ pb.ua 
• au •-.ol•ltty• Ao4 ••cUvlty• ue ou pe.rtla.l suu•uree 
• •o.•crl,tor• ~~ 

•40/ltT/lalO tor .peel- 'Wlt.b noas.ero c:onc:•· (C"'''WU'CJ.nee trltvhml 
•"t\lRUOft tbfl,u: t or al.nerale. Cl•lotlO ClAP/~) 

•toolO(acc.tvlty) tor~ .,..cin wh.b ftry ... u conc.ntr•Uou 
•lotlOfputt_al PJ'Mn.l'e, tor _. •• 

l .OOlllUtt•OS 
1 . t52UUtt• OS 
1 . l.Stl,fl7&•05 
0 . 00000000&..00 
O. OOOOOOOOI•OO 
O. OOOOOOOOR•OO 
1.111101111'•0~ 

0 . 00000000&•00 
t . 661UIII&•Ol 
o. oooooooos-oo 
0 . 00000000&•00 
o . ooooooooa.oo 
0 . 00000000&•00 
0. OOOOOOOOt•OO 
0 . 000000001•00 
O. OOOOO<IOOt+OO 
0 .0000000011•00 
o . 00000000&•00 
1 . 6SO'U2JJa .. ot 
0 . 000000001+00 
0 - 00000000&•00 
0 I OOOOOOOot•OO 
c . ooooooooa-oo 

~Ol<)l9ee -·fot.aui • 

~CelcJu. 
Qlorioe 
lVI tv 
C.r'boa _, ... 
llovloa 
Air 
.. roo -1'r•cual 
!tiUVl 
M tnu 
U(Yll 
II> IVI 
C:1oa-ra.1 
-opbo ..... 
&lectroo 
Cbal'9• 

TOtal Molee *lulty -o/Uter 

l . tUUII•Ol • • tJtS"l&•Ol l . t$)1?11•" 
) . t 1S62C• OO I , Utlt i •OO l.U6ftt•H 
l . tsl7t&•OO 5 . 0)2511•00 l.1SC661'•0S 
l . t SlOl:&• OO s .onua.oo l , l,,Olt•OS 
, .,.uJe.o• l.ltllU•OJ l . O,SSII'+-02 
J . llUII•Ot t . JUUa-04 S. MSUC•Ol 
l.UUSII-05 J . IOUU>-05 l . alOtiii·OI 
4 . UOJli• Ol 1 . U l Uit•OI • • • &J)'ft...Ql 
1 . 10il4C•·01 • • ISOtii.•O? a . ouaaa-01 
t . ISJSf&•OI I . UfUI-01 l . tJUOI•U .. , ....... l.UflSII•Ol a . -snta-n 
1 . JOSUI·OI I .SOOIU•ot 2 . 1110?11·0) 
s.asun-u l . SOUtl•lO t . JlOSli·OS 
1 . o1nu-u l .lUUI· ll ' · 11Uli•OI 
l . IIUII·U S . Ul2111i-U l . 10UOI.•Ol 
O. OOOOOt•OO O.OOOOOIIoQO 0 . 000001•00 
0 . 000001•00 0 . 000001•00 0 .000001•00 
0. OOOOOC•OO 0 . 000001• 00 0 . 00000&•00 
0 . 000001•00 0 . OOOOOC•OO 0 . 000001•00 
0. 000001•00 0 . 00000&•00 0 . 000001•00 
0 . 000001•00 0. OOOOOC•OO 0 . 000001•00 
0 . 000001•00 0. 00000&•00 O. OOOOOC•OO 
O, OOOOOC.•OO O. OtOOOC•OO 0 . 000001•00 
O. OOOOOt•OO 0 . 000001•00 0. 000001•00 
0 . 000001•00 0 . 000001•00 0 ,000001•00 
0 . 000001•00 o . oootoc,oo 0. 000001•00 

"' · 1111·01 
• • ..,0-01 
l.OS!t•Ol 
l . ISII•U 

·1.l&I•Ol 
-4 . 0011i-Ot 

l , OJI: .. Q' ., ...•. ., 
l . HI·Ol 

_, . t tt•02 
• l . f 41•0l 
·J , OSI•OO ., ..... ,. 
•t . JU•Ol 
•) . 2tE·Ol 
• 2 .:att•OO 
•) , lOW•OO 
•l olU•OO 
•) , t le•OO 
·• .10'1•00 
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q/W'J • , , , 

.. lutiM -u.•• _ _, • ~u• _,.,. 
SDUtnOII W1o 0 . JIIOSilJOIOOJU lltero 
tw 2u .suunnoaJ o/ 1 

IIU. tOUS-OIS e ll 
o .. oooo~ooot•ooo ' 

I . IIOIISUa•02 
S.U27Hlllt•OI 
S. UOOUU&•OO 
0 0 000000001•00 
0 0 000000001• 00 
0 . OOOOOOOOt•OO 
S.SUU75tlo00 
0 . 000000001•00 
• • IIIUSJ7S•Ol 
O.OOOOOOOOioOO 
O. OOOOOOOOttOO 
O, OGOOOOOO&•OO 
O. OOOOOOOGC+OO 
0 . 000000001•00 
0 . 0000000011"<00 
0 . 100000011'•00 
O. OOOOOOOOC•OO 
o.ooooooooa.oo 
• .uunu~•• 
0 . HOOOOOOC•OO 
0 . 00000000&•00 
o. 00000000&•00 

· S .UUOHJI• IS 

Aq. IO>Iadty 

, , .,,,,.,~t•OI 

• . nntsni•Ol 
S.023SCHOI• OO 
o. ooooooooa.qo 
0 . 00000000&•00 
0 . 000000001.00 
S.Ol2t 00021t00 
o.ooooooooa.oo 
s.s.,•uuu-oJ 
0 . 000000001•00 
O. OOOOOOOOit•OO 
0 . OOOOOOOO.Z• OO 
O, OOOOOOOR• OO 
O. OOOOOOOOS•OO 
O. OOOOOOOOW•OD 
0. 00000~···1> 
Q, OIOOOOOO.t•OO 
o.ooooooooe-oo 
S . US7J11Sit·Of 
0 . toOOOOODt•OO 
0 • .0000000&•00 
O, OOOOOoo-tE•OO 

.s. osu:usu:-u 
&elQUOD ~•:re. calaaleted 

IOI.D!"l'*- tU. UJIIOU&IU -.. -0,_ ~ MaS HI UHUOIUOt 
1'0S if / lr4JI H7 . Untt0U01t 

..,_Uhd llolvtleo _,.,. 
C..tTr Ull . ,ttUDOUIO 

C"o hau .• ,._,._.ur• .... oe r:p.ctU.s Om&Jcy 
cotmlOit 110L O. llfU U USUIIO Ut.en 
~ )JJ.SOIUUOUJt f /1 

o.uu 
1.000 

O. UH 
o.tns 
2 .UUI>o0l 
O. J700 
o .s u o 
2 .sntc-os 
1 . 00111>-10 

I . UI 
2 oiN 
l .fiS 
1 . 000 ,_,., 

O. Utl 
1 . 000 
1.000 
1.000 
1 . 000 
1 . 000 
l.OOo 
1 . 000 
1 . 000 
1.000 
1 ,000 
1 .000 

1 . 0017ts7ti•OS 
7 . t511S'IJ2.•0S 
I.IS&f77l71l•OS 
0 , 000000001.+00 
0 , OOOOOOOU•OO 
0 0 00000000&•00 
1 . 1110. 6lii•OS 
0 . 000000001•00 
' ·'•·nntii•Ol 
OoGOOOOOOOt•OO 
o.ooooooooa.oo 
0 . 00000000&•00 
0 , OOOOOOOOC•OO 
o .oooooooor•oo 
O. OOOOOOOOK• OO 
0~00000000'1•00 

0 . 000000001•00 
0. OOOOOOOOC•OO 
l. tUUSt71lo.OO 
0 . 00000000~·00 
0 . 000000001:•00 
O. OOOOOOOR•OO 
0 . 00000000&+00 

•S .U 

Hy<lr-

::t: Poc.a•••• 
Koog~Mool,. 

C.loha 
Cblorm. 
Alltur 
C.UIIool 
-I on -1-A.I• .. ~....a. 
-un 
"D>Itvl 
»crnt 
UIVII 
IPM 
<:.IOt•la.t _.,_..... 
Clecb~ 

a-,. 

-lty - ... "n» - IIOC.l Ml\IU..,. lilt 0 7tt UOOIUO ' " 
t.rc•t nuu ... •rr .. · .. MIICl ... ,cy t . MOOOOoOOOOOOoot• OOO t 

.... l.a.llty 

t . )lflllt-01 
J ,9,tU£•00 
S . ll002.&+00 

7 . 11Utc·Ol 
t .oooooc•oo 
'SJ,21ItD••OO 

o.uss 
1.000 

o.tnt 

l.U.IUII•OI 
J . USU&•OO 
t .ts•o••·•o 
l.Ulltii•OO 
I . U7tol>o01 , _, ...... o. 
l .UUII· OS 
1 . 211121·07 
t .7t7tSI•01 
t .6SU11•01 
l .eUUI•OI 
l .OUUI•Ot 
s.nnu-u 
l . eUUI·II 
l . t OUU•Il 
0 . 0000011•00 
o.oooooc•oo 
0 . 000001•00 
0 .000001•00 
O.OOOOOitOO 
0 .000001•00 
0 .000001>00 
0 .000001•00 
0 . 000001"•00 
O. OOOOOC•OO 
0 . 000001•01 

t .nnta•ot 
) . t"JSUC.•OO 
l oUSUI• OO 

llolu1tr 

• 0 tUSfi•OI 
• •• 1 Jt01•00 
S .O)UJI•OO 
S . OISUI•OO 
~ .uutt•Ol 

t .unn-o• 
C.OU071·0S 
t .uuu.u 
1.auon-u 
1 . nnn-01 
1 .2JOCOI•Ot 
s.unn-OJ 
l . t12C711·10 
• .nnll• ll 
t .1nsoa-u 
0 . 000001•00 
0 .000001•00 
O. OOOOOioOO 
0 .OOOOOC:•OO 
0 . 000001•00 
e.oooooa:-oo 
0.000001•00 
0 , 000001•00 
0 . 000001•00 
O. OOOO<Ia•OO 
0 , 000001.•11 

.... 1..-ltr 

' . tlt611•01 
l . f)S2l .. OO 
$ , D:US11.• 00 

.. /llr..r 

e . tUtlll•OS 
l . I U J11•01 
l . tf4C11•0S 
1 .7U~OitOS 

1 .7StUS•OJ 
S . UOOU•OI 
l.Olllli•OO 
7 .21UIE·OI 
S . SJ7HI·Ol 
J . tltiU•Ol 
) . 112171•0) 
1 . 40IUI•Ol 
• .nnn-os 
t . tiUli•Ot 
~ .USSIII.-07 

O, OOOOOC• OO 
0 .00000&•00 
O. OOOOOit•OO 
O. OOOOOC•OO 
0 .000001•00 
0 .000001.00 
O. OOO&Ot•OO 
0 .000001•00 ........... 
0 .000001•00 
O. OOOOOC•OO 

.. tuc:.r 

t . nlUihOS 
) , U 20tl•tl l.,,.,, t•D$ 

•I . IU• IO 
l . ISI• Of 
C, IJI.-Ot 
1. 2U•Il 

• I . 77&·01 
• ,l . lli• Ot , ...... , 
•t . IU·Of 

l . 7JC·Ot 
... J • • tC.•OJ 
.. J .tt£•0) 
·l.OC&oOO 
• l .C'SI• OO 
-t . Jli•02 
• l . lU:•OI 
• l . lU•OO 
•1 . 1 11•00 ..,., •... 
•.1. 2U.OO 
- t . Ut•OO 
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:na Cl · Cl • S.StaU~+OO s .nuu~oo • . ,.u 1 nuta•oo t> .. ou.•••·•• s.7nost••s 
COJ• e-Dh S .OU»s:.-o~ Ll154U•04 J . StSTC-92 I . ?tfltt· Ol I US"C· OI J .1Utn .. 2 1115; IICOl• 

_,_ 
I .OJM7£.-Gl c.onu~-04 '·"" J , non~ot t . UUli·N , . oona&otl 

!ifi I*• Clll• l ,OUI$11: .... S..SUUD<OS o.scu I . UU!lt>-tt t . lUOll•tS J .U I -
ll!pO)IC:OJI 1-· ~tCOIII•- I .UU~ I .UUU·l.S . ....... 10 1.unu-u l HtUI·tl J.nn,..oo 
JIPOJ tC:Ol., • • -IIC:Olt 2• · I .U:UU:- 1 . '-Utn•U : .•en-os I . U6t,..tl 2 Hl11lt· Of I . UHilt-oo 1 I JIPOXIIU· ~- I .UUG•#J :t.uno:-n 1.111 ..... ,..." l . ltl t'\8>-n J . Ultll:o.Ol 

~m CO)I-.1 ..., . ..., S .SH- LUOU_., ,_, .. a.nna-tt t t"SIJilt-oa J . IIOIJI·Ol _,. _,. 1 .10lU-ot ) . 45M«-ot '·"' 1 .1n--" l . UU11•ot ' ·''"'"' .. 1361 ~ ..... ..-..'-:! 1.nnn:-1o L5UlU·10 

, __ 
s . S..lllt• u J . Uftll:olt • . ontlC•OS 

t leS ... J . f.UHI:-U t . t .lt.IR•10 J . Hl I , JIJtft•ll J . UMilt-11 I VUOC4t 

:~ 
~ICIII2· JIPOJICOU 2• I .UHtlt•U t .nutt-u OJttl a.ttlla- u I . Mtlllt• U ) • tT7TT1l-01 
IICII'"4'1 ••, ,,,.U , Litnto oocJ•.-J' •.-.co 0 . OOOICI'•OO 

, __ ··-- .... -.. t . MOOIC•O# 

!m :',!."f .. .-; ... u .... ~-=-=r 
t .O-- O . OOQ.OtS• OO 

, __ 
a-.... .... ........... . . ... O*C••o 

t . tOOOII&oOO '·-" 
, __ ............ ···-.. - O. M-OOOC-.... ...,c>lCIIIc-.-rt .,.......,_., , ··-·· .. 

, ___ 
··- ........ " .. -..... I ...oft•OO 

-tCDlii i O I..PI~- • • OOMOC• O:O 1 • 01-00ft.• -00 1 .000 e.oooo ..... O, OOOOtl• .. ··--lm - Jlo o . aaoooc;.oo l . OI'Ooot•OO '·'" . ... OO.OC•to 00-· tt · - - · 00 373 
_, 

.._Ut.• ·---00 · --•00 ··- ·---- ··-·00 . ... OG.otC• OO 

;~; *X'Ol . I O'IOQ ..... O. ftOOOC .... 1 . 0000.01:.00 l.OCO ··- ·" . .......... . .... ooc .... 
...,...1 .7100~-..... ._.... ···--

, ___ 
s.eoo ··- ··· .. -.... .... .....-... 

1~ IICXO) .IOO--LrlLo o .-a.oo ' -~- 1 . 000 . ....... eo ··-- ·--·to ' . lliilfllte-DJIJ, liQO - 0 . t!NOU•OO s .oooon-~ 1.000 t . COioiGC-•01 '·"-'" 0 . -0tC• IO 

!II .... , .. , ... , .. _,., .. ,_,. t . M.tl l O..UK 
~uc C"M_CC&c;&•\• l tUMJJ 
-.uJlMI- lUI 1'1 • "». tJ .. st 

!I 
,.,. n.._.a. (~ • S .IISIU 
-.ey, .. , &) . llto.n 
recutolt , .. lfCICQttll • t . nu-46 ·S. H ...... • • •• --auey• 1o . , . rncu- en> ta - ,...._ 

• ou ••t• t t t.Y" .- •.nsvt.cy• .,. • ._~tal ~ 
.. •Oiritc.K-IP'AI'• .._ • • ..,,.,,l&l.. ter .......... vtc.a .......... CIOCI!Iee ... cc_ .. .....,_.. albW:t.l 

!I • ......... u. J..-. t..- .......... a-l•loglO(_UPJDpJ 
•J..,ot•c:<Jvltrl I« - -.tw wU:II --r ..U --
· a .. lo t~Ual -·• ru -II ,.. .. , o~V" . . ... .,nue.~J r=j:.u::-:.:... .. la It u • 

.-11 ntWom .....w-. l.aOlt -t• • ... ..,co .uca. an s. s .a..w _, rwr VT 'J 
a..-1 -·l-It ,.IVl - ·· COU-.cl-ciOO .... ,, • 
fS .O.l -11 M I IU I ... <l-<lll·-·- ...... t . nn0,"1, 1UftJLIIPPU, _,.,41 

ICOO .. _.. 1.00-•tt 1• 1 AJIO .._,..,.._ :t. ~•t2 l • J kl"la 

~~~ u ....... a- fer rlwlo -~ 

·m 
1'0c.o.l -~ .. • .~ .. uc,. .ocr. -~IcY loq, "'fi ll-u 

~ ~ 1 . nuou""n I lltltUU•Ol f . tltUfSGa•Ol s . oonou ot• tS --L 
J . nunsttt•tl S . SSU USU•tl t . tlltiUIC>OI 7.JSU510JC• OS -s •• utcUt c•tt S. Ut021Ult•OO S. OUDt2U•OO l .. t..S-&0&1-U••-' ........ 
0 • OOOO.OICC• 00 0 000000001•00 ..... - .. O.OOOOOOC~•OG ... ._. ... 
O. IHOHOCIC• OO O .... OIOMt'C•OO ··-- O. OODOOOOUoOO ......... .~. ,., ·----00 a .-toto .............. o.oooooocca-..oo O.l c--l• 

l2l§ l. tUUlUtt•OO S. U I UIIMC•OO S .Ot7164Ult•OO 1 . nscmu-.os Qlorta. 
o .. "OOOOMC•OO t .000000001•00 o .ooooooooaooo O. OOOOOOOC&•OO lOll-.. ,.. ., ... , ... ,.., •... t . tOIIOUIC-oJ l . ll'7f1Uiot·OI t .IOOOJ1~S .:....-

1 &1~ • • 06MOIOOI:•OO ........ -... O.OOOOOOOot•OO c .. ........ _ ,.,.I_ ,., ......... .., ... O. OOOIOOOOI•Ot 0 . OOOOOOOU•H O. OOOOOOOOt• OO -·-u's 0 . OOOOOOOOC•OO o. tooeooooa-.oo 0 . 0000000..£•00 0. 000000001:•00 .u. 
101 0 , OOOOOOtoC•OO · --·00-00 0 . OOOooooot•OO O. OOOOOOOCioOO .. ._ 
••• t . OOOOIOOft• OO 0 . OOOOOOOOS:•OO 0 . 00000000&•00 O.OOOOOOOOCoOO -·m 0 . 000000001•00 0 . OOot-P:•OO O. OOODOOOORoOO 0 . OOOG.OOOOt• OO The:•tWl 
I " I 0 , OOOOOOOOC•OO o. ooooooooe•oo 0 . 0000000'0&•00 0 . OOO'OOOOG'E• OO ~UVl 

'' 0 , OOOOOOIR•OO o.oooooooo.-.oo O.COOOOOOot•OO o. oooo-ooooa.oo .. l Ull 
, .. . 3 0 ,000000401•00 0 , 00000000.•00 o. oooooooo:a.-oo 0 . OOOOOOOOE•OO UMI 

1'2' J . 4UfiS111• 00 1 .2U112UC•OS l , l0tolf7tlt· OS l . Uit1UU•OO ""lVI 
~25 0 . 000000001•10 $ . 000000001•00 o. oaooooooa. oo 0 . 00000000~•00 Cl-IILI 

'"Jt o .ooooooooa.oo 0 • DOOOOOOOC• OO 0 . 00000000 ... 00 O. OOOOOOOOt•OO ---lin 0 . 000000001•00 0 . 000000001• 00 0 . 00000000£•00 0 . 00000000&•00 Eleetrcm 
• l . llOUOIOl·IS · • . tulf1ttl· l\ • • • IHSliiU•IS 0. 000000001•00 O.Ufl 

l :~~ loh1don h r-.t en , C.SC\Ii•t ed 
IOWI'I OII Kll.lf U I , JUUU2UU -·~~2 100 NUl Ut . OUIOUSIUI vr-

l ~ 1'DIIf/~tl Ul . IUU2UUSI OI I<Q1t20 

!I 
rpoollloO IOluUon DonolcY 

• g /1 Dllllln UU. 1UUUtJ21 loot••) 

··~~011 .. ~~···; . ~~2:;,:r.~wo0 ~~~. 
I"~ ""' lti . UUIIUUU '" ·ru 1 2 -.1.,. llouoO on nsa - ..Cl ool utlou nu .?nnnnll VII 
14 .1 .._ft.•t t•S• U .,. .,.,.or w ...Cl ._,.lt)' o.ooooooooooooooor'•OOO ' 
14 
1405 ;m .,._., ~-""' ~W~Tat nnw 
l::l 

_, .. _ 
llolll11cY ~W>Uney Kt eo.r 

""ul ""'" llelulty 1111/ llur 

l!r,' 100 - t . IUU._.1 1 • l 'I'JS0£-.01 o.nu 1 . tn1tl•ot .......... , •.• ,,.,~.OS, 
:~52 ......,COllol ........ JCOIIt l 

, __ , .. " 
1. ooooot..OO 1 .600 ) •• ,Silt•OO e. tUill•t l ) . UtOOE• M 

~t~ 
•. .... i . l'10011:•00 5 . l tS1Jc...e .. ,.,., l . tk&)II•IO s . ount-•" l . lUitC-•OS 
Cl • Cl• s .sno a.oo s • .anoa.•OO o.tu• ,.,,,, ...... ' · 00T'61• 00 J ,11SIR•ts 

l t5S COl • COlo l . OSU..Ol L t?IIOI:•OI J.SJU~02 I IU-· tl • · •nne-as & . .. ,UI.•Ol 

a~ 
... ,. _,_ 

I .UU~ t . US}.)t-<N 0 . )(9"J , ftttJ ..... I , 0211U•OI 6 . l t .li 0.C•Ol - 011· s .nnn-oe I . CDU&...OS I ,SIU S l44UC-4S t . IIUU•tl J . 2t60U:•ot 

lifi 
JIPOJ ICOI I I•" 

....,,_., .. _ 
) . lf01Stt•OI 6 . 00lltt·IS t . U~SC-10 I . W21U.OC .. .,.-... ) . t'l&ltt•OO 

-..ol CCD1 t 2•• llllliOJICIQ i l •-• &. ISUIR-65 t . UDAS-It J .&nllt-OS ..... .,., ....... . ,., ....... 1 . 6tttuoot0 
llltCX»I• ~J· I .JUOS&-01 l -UlOU-.., 1 . 111 •.• .,.u.a.-.. ,_,,_ .. ., 1 uuu-n 

1 ' 
..., ... , Cll21041 t .9'7Sl_ .. 1-~-01 2 •••• 1 . 101Ull-41 2 U-· H I . WU-J 

1~ JIPOJ• _,. J .SOIIU.ot .,~ ... l . tll • • , •n-st J . 20tU• H c.anssa-.. _,.,.., ~ ... , l ,Slst3C·l0 I .SlSID~-10 1 . 000 S . UIU C>-U t . ntta-11 2 t UUI:•OS 

jfti 
•• .. J .SIM.l.I:·U , , 7770JC•U J . ltt a , tn1n-u 2. 21112&· 11 2 . 2Uf1&oot 
JIP02 1111112• - CCOUI· t . HUJlt• U S..JUSO.U o. JMI • .stnc-n 1 , 1UU.lt• ll S. 4Uooc-t1 
.:l t .. ) .... • u uu.c.e .MJA.aJ.r' • • • O;Mft: ... ·--00 1 . 000 o . - · 00 ··- - ·-- -00 _..., .......... u ..... . . _ __ ,,. 

o .-- o • .oM.a.eoo 1 . 000 ·--- ··-" o.oa....-.-oo 

!M 
.............. } _,...._ ........... t .eoote•oe t . ooo .......... ··-- .... -.. 
JIP02CIIII - I _.,.1_1 . .... ooc ... 1 ... 000..•00 1.- .. -. .. ............ ·--M£-..,...J IC021J IOI.,.DUUUIUIJ- l . ootOOS•OO 1. 000001:• 10 

, __ 
l .otOOta•N ··-- ·--'•» -~ lloiUo 

._ .. __ 
1---- 1 . - O .... MW•M ·--" O. IO'eOOC•M 

lga 110&01 ...,..tu• O. HOOU.•OO l . O.OOOOC•IO 1 . 000 ··-··01 ............ . ........... 
Jlll.tC'OJ. s-.aq .. u._ ............ 1 . IIO.oooa• OO ••••• O. OHOH.OO ............ .......... 

1 • ---~J-\.0 ·--- t .ooo--oo . .... ..... -.: ... ........... t .ooo-.oo t•'l't -)~Lo . ....... oo l .... eclc:oa:t:•OO 

, __ , .. _ ... .......... t . -Oft>OO 
U 7 

__ ,_,, _~ 

0.0000~£>00 l ;.00COOI:•00 ··- .......... " ··-- .......... 
:'re ,. t-1 .. , ... 11, ...... , .. ,_ " "·"'' tt .... , 

-I , SII·lt 
l . lU.•OJ 
I ... Ott•10 
s.•n-u 

•f . lfZ•Dt 
•'l . ~l_O 

t . UI:•OI 
• l . t2E-G9 
J . OA:•H 

-a .. •n •D'J 
-) ........ , _,_.,c;.to 
.).&&t•.OO 
- • . nr-o: 
•l .2SI>-01 
-J: .21t• .OO 
•J • .,~•OO 
~L1U .. O 
·l. Olc:>OO 
.... . U:£-(1. 

Due:rl.pt--Or 

·2 .2~-
,a .. uc...-. ,_,.,. ... 
J .tn-u 

-s . lta-01 
-t .nc-oa 
l.OtC• tn 

•l .n&-.01 
2 . 1&e.01 

• ,-) . 4.K•02 
•2 . -
• J . OB»OO 
-~.At---
-t. I1C-t2 
•1 .2~01 

-3. :tSc.40 • z.su.eo 
.. :a.su.oo 

-~---.... -

WP0#43037 
January 9, 1997 

Page 155 



FMT, Version 2.3 
User's Manual, Version 1.1 ~~\iFORMATION ONLY 
Appendix M: Sample Output File "Np_NaCl_BM_LOG.OUT'' 

1.260532 
77 . 1HtU 
s.,n7u 

1181.71 
l . S011f•06 -s. u 

: :.u!_:'::~~~l':J• ·=~ivf~t!:: :!: ~:1:~.:!::. 
• •o..alptor• __,., 

•40/A'%'/lD.lO lor apec1u tdth DOG&ero conc:a. tc:o~c. erifA.d.GD} 
• aatvatlOD JJ»>ax tor a1.Du'al• , Sl•lOflOUAP/bp) 
•loglOtactivlty) tor ..._eoua .,.c:J.u wltb ve.ry ... 11 cooce:Dtratiau 
•toglOiparU&l pneONAl for -

l.81;11t0612•0l 
) • 6IOS22UB:+01 
S.4l7tt,na•OO 
0. 00000000&<00 
0 . OOOOOOOOB+OO 
0. 00000000£+00 
1.,5.)68'7SSE+OD 
0. 000000001•00 
l.•79U781R+OO 
0. OOOOOOOOS:+OO 
0. 000000002+00 
0. OOOOOOOOE+OO 
0 . 000000001+00 
0. 000000008+00 
0 . OOOOOOOOt+OO 
0 0 000000002+00 
0 . 000000001'+00 
0 0 000000001+00 
1 . <7S6'l571R+OO 
0 0 00000000!•00 
0.00000000~+00 

0. 000000008:+00 
-1.72202131£-15 

1. UOU771E+02 
s . ssuso70E•Ot 
S . 6'lOOHlS11+00 
O . OOOOOOOOE•OO 
0 . 00000000£+00 
o . oooooooo•.oo 
S . SUOUlSE+OO 
0 . 000000001+00 
1.25.2UI 2U·02 
0 . 000000008+00 
0 , OOOOOOOOS+OO 
0 . 000000002•00 
0. OOOOOOOOE+OO 
G. OOOOOOOOB•OO 
0. OOOOOOOOZ+OO 
0 . OOOOOOOO'S+OO 
0. OOOOOOOOS+OO 
0 . 00000000!:•00 
2 . l21lUU&•OS 
0. OOOOOOOOS+OO 
0 . OOOOOOOO.Il+OO 
0 . 0000000011+00 

· 4 . 12lUUt&-1S 

lolu.tton Par....,ter•, Calculet.S 

t.Ut5Ut6h01 ' 
• • t7l0tiUE+01 
5. OU,UUB•OO 
0 . 000000001!+00 
0 , OOOOOOOOR"'OO 
o .ooooooooa.oo 
S, 001177lni+OO 
0 . 00000000£•00 
1 .1ll275UB•02 
0. OOOOOOOOit+OO 
D. 00000000&+-00 
0 . OOOOOOOOR+OO 
0. 00000000&+00 
0 . 000000002+00 
o. 000000008+00 
o .ooooooooa.oo · 
0 . 000000008+00 
o. 0000000011+00 
1.01125aUE• 05 
0 . 00000000~00 
O.OOOOOOOOE+OO 
o.ooooooooa.oo 

• t . tOIUJlZ.E-lS 

SOWTJCIII I!.US 4U.ll5l502l7l76 
100 !lASS lU. HU,lllllt5 
1"DS IV/kgl 121. 777010tU72t 

~1Ued soluUon O.Uity 
DEKSI'I'Y UU.7fl5l1lUU 

Aq. IQ/Utor 

1. 00110724£+05 
7 .tS66Stlllt•OS 
l.l$470SUit•OS 
0. OOOOOOOOI't-00 
0 . OOOOOOOOt:+OO 
0. 00000000&+·00 
1. ?7l067UI•OS 
0 . OOOOOOOOR•OO 
1.lU76SlS&+02 
0. 0000000011+00 
o. ooooaoooa.oo 
0. OOOOOOOOR•OO 
0 . 00000000&+00 
0. 00000000&+00 
0 . 00000000&+00 
0. 000000002+00 
0 . 00000000&+00 
0 ! 000000002•00 
4 . J2647USS+OO 
b. OOOOOOOOll+OO 
o. aoooooooz .. oo 
0 . OOOOOOOOE•OO 
0 . 00000000&+00 

~ ... 
OXYven 
S041ua 
Potu•S.\a _ .. I .... 

cald\lal 
CbloriDo 
Bulf\11' 
Oar bon 
Po•t~ 

M-alon 
.OUr ........ 
h'oal.ne 
TraeerEl 
'I!>! IV) 
MUll) 
U(VI) 
"PI VI 
Cl04~ 1BLl 

fl>ooi>l>orwo 
Cl~tron 

C>largo 

Ull .76lSlU62C5 • g / 1 

K20 101'1'111 
~2COl (o)__IIAMp02C01 (II 

~· *• Cl- C.l -
C'Ol~ CO)• 
MCOl• HCOl • 
011- 011-
NpO:ttCOJ))••- H,p03CeGltl••-
IIP021COl)l• · llp021C'Olll•· 
l!p02C'Ol• -lC'Ol• 
C02 I "'Il C02 loq) 
NPOl• "PQ2• 
llp020Hioq) l!p020H(oq) 
H+ M• 
llp02(0Hll- llp021CIIIll• 
NCl(aq_l .• • • ••• to.t.t«•t• ;•cido.cmly 
MllOHCa.ct) ••••• • to . tltrat•. bua.only 
l!p020H loved! Np020M loqe<tl 
I!P02011 1....,rl llp020HI-rl 
Hall!p02 IC'Oll2 IOl...DlSABIAt>-DUABIZZI 
Rae lite 
NAHC:O) "-bcollte 
Haltol . lOM:aO -t~ 
Ha2C'Ol . 7IOO_,C0l•llop._oto 
*lCOl .Hlo 'l'bUNnatriu 
HalH(COl ) l.21QO "fl'- · 

11>1 1-logiOII•ll, -1-lool ... •l l 
011110t1e C'oeU1cl~t• 1 . 2t001l 
llqlllUbriiD Rll tol • 11 .anne 
loblc 8 thD9t.b C•) • S .,;I UIC 
a-olty. 1<9/11) • lltl.76 
rco2111• tovtrco2tvll • 

Aq. llol aHtV 

o. oooooooooooocooe•ooo ' 

kolaHty 

l . lU97&·01 
9 . 937518+00 
5 .6'10068t00 
S . SUiDU•OO 
1 . 1260U:-02 
1. 200121-0l 
2. 0711li:•04 
I • 5JJUE·OS 
7 .1,~78.-06 

l . JtOttE•07 
2 . 9f7&5Z:•08 
1 . 70llf£1"'0t 
x.unos-10 
1. 7tl6lB-11 
l . C10.0E•ll 
0 . 00000£•00 
o. oooooa .. oo 
O. OOOOOEtOO 
0.000002+00 
0 . 00000£+00 
0. 00000£+00 
0 . 000002•00 
0 . 0(1000&+00 
o.aooooa•oo 
O. OOOOOB•OO 
0.000§0_1.+00 

Ac.c"ivity 

7.71UlB•01 
1. 00000£+00 
s . 18 )]3&•00 
5 • .25SHB+OO 
2- tl07ta-o• 
• .•uon-oa 
l. llll0£-0• 
t . lOUiE•U 
l . IU75£•10 
2 •• . )&01£·01 
8 . 6t1SU• OI 
] • )60161-0t 
1 . U310E-10 
'·n•ut-n 
1 .J6l iiS:-ll 
0. 000001:•00 
0 . OOOOOB•OO 
).OQOOOE•OO 
14ooooor•oo 
t. 000005• 00 
t .. ooooo•,oo, 
t . OCIOOOR+OO 
1 • OOOOOS:otOO 
-1 .. 000001+00 
l . 00000,£+00 
1. OOqOOR+OO 

lO . L$11 10 .7,61 

Aq . OQ/Iiter 

O.tl$7 
1.000 

O.Ull 
o.uot 
l .StJ71:•02 
O.HU 
O.SU7 
e . ,O?l£• 10 
2 . 6U7B•OS 

1.816 
2 . lo• 
1.911 
1.000 
l . lt2 
O ~-ltU 

1.000 
1.000· 
1.000 
1 .. 000 
1 .000 
1 ~ 000 

1.000 
1 , 000 
t.ooo 
1 . 000 
1.000 

'l'otal Holeo 

l . t&UOK+Ol 
) . 47561'11•00 
1 . J6"20JS•OO 
~ . tSlUiloOO 

1.tlUU•Ol 
t .ttl811!·04 
7. u•o•at-os 
S.S14t01•06 
2.496201·06 

u;m::~: 
5 . lS7Ull·10 
s . untt-u 
6 . 2661 SB•ll 
J , l)t6)£ .. 1) 
o .-ooooos•OO 
0 . 000008•00 
0 . 00000'1•00 
O. OOOOOt+OO 
0 . 00000&+00 
O.OOOOOt•·OO 
O.OOOOOB+OO 
0 . 000002•00 
0 . 000002+00 
O. OOOOOB•OO 
0 . 00000'1+00 

ltol ar1tY 

• • 96J"'l2.01 
I . IJ70tB•OO 
S ... OllCti:•OO 
S . 001\IB+OO 
l.OOtUS•Ol 
1 . 07Sl0B·Ol , 
l , I SUIE•Ot 
l. t2710I• OS 
6 . llltlt• 06· 
1 . 20010£•07 
2 . 6S6t5E•Ot 
1.524961!-0t 
1.l1046E·10 
1 .1040SE-11 
1 . lt012E•1l 
0. 000001&:+00 
0 ' 00000&•00 
O. OOOOOC•OO 
0 . 00000&•00 
0. 00000£+00 
0 . 00000~+00· 

0 . 000001i+00 
o.oooooa.oo 
0 . 000001• 00 
0 . OOOOOB•OO 
a. ooooo_a.oo 

OQ/litor 

I, 9510tll+OS. 
1 . U211&..,4 
t ; tSt"U.a•-os 
1.?1lO"Ut+OS 
'. 05001&•02 
6.5S.Jt2E+01 
l . lSHOB•OO 
6.f.OI't4C•OO 
2.UUOB+00 
J.toou-u 
1 . UUlE-Ol 
4 . 102151:•04 
l .7486lE•OS 
l o f\6728~01 

'1. 24565£- 01 
0.00000&:•00 
0 . 000001.•00 
0.00000&+00 
0 . 000001•00 
0 . OOOOOlttOO 
o.ooooot.oo 
o. 00000&+00 
O. OOOOOE• OO 
0 . 000008•00 
0.00000&+00 
O.OOOOOB•OO 

· 2 . UB•OJ 
1 . 6J2•09 
1 . 17£- 0t 
e . us-12 

•t . U£·01 
-· .218-0t 
._, O'JR ... Oll 

-i-. UE- 0 1 
• ! 56"£•01 

_ , . 50£+02 
•2 .UE+02 
•l.U£+00 
- 1.108+00 
·t. llll+OZ 
•1.278-01 
•l . lJI+OO 
... ;a .151:+00 
• 2.ltB•OO 
·2.6111•00 
•l.at&•DO 
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FMT. Version 2.3 
User's Manual, Version 1.1 iN-FORMATiON O-NLY 
Appendix M: Sample Output File "Np_NaCl_.BMJ,.OC:i.OlTI'" 

J . lfHS7UI•01 
I . UUJUCI•OI 
S ••• )tU)lloOO 
0 . 00000000&•00 
0 . 00000000.&.•00 
t . 04toOOOOI•OO 
I. tSli1Jl21•00 
0 . 00000000&•00 
• •• 11146471•00 
0 . 000000001•00 
0 . 00000000&'•00 
o.ooooooooa: .. oo 
1 . 000000001•00 
0 . 00000000&•00 
0 , 000000001•00 
t ,04t000001•04 
0 , 000000041•00 
0 . 00000000&•00 
) .UUUlii•OO 
0 . 00000000&•00 
0 . 000000001•00 
0 . 000000001• 00 

• 1 ,770U1101t•U 

L IIOIIUSI•O) 
S . SUH nlaotl 
~. CSOOl2MI•t0 

O. OOOOHOO:C• tD 
0 , OOOtotOOI•OO 
0 0 000000001• 00 
S . S1Sti4UI•OO 
O. OOMOOoti•OO 
J . liJ UUII•tl 
0. IOM00091•00 
0 . OOMOOOOI•OO 
0 . 000000"1.•10 
0 . otOMOOti•OO 
O, OOOIOOtoa•OO 
0 . 000000001•00 
0 . 000000001•00 
0. OOOOOOMioOO 
0 . OOOOOCOOC..•OO 
4 . nUOtlfi·OS 
0 . OOOOOOOOioOO 
o.ooooooooa.oo 
O.OOOOOOOOt•OO 

•S . OUOUlCC·U 

t . I.U11MII•OI 
• .nuont&o01 
S .OU1Ul~•OO 0.---0 .00000toti•OO 
0 . 000000011•00 
• • f'tli J .. U•OO 
0 . 00000000&•00 
I . UUUl21•0J 
o .. oooooeooa•oo 
O. OOOOOOOO:J:•to 
o.ooooooots•oo 
0 . 000000001:•00 
0 . OOOOMOG:I•OO 
. .... 0-U>OO 
0 , OOOCIOOOOS•OO 
0 . 00000000••00 
0 . 000000001•00 
) . 111UI421• 0S 
o. ooooooooa•oo 
0 ,000000001•00 
0 , OOOOOOOOR•OO 

••• S1tlliUI•lS -rr-o/JCVIOO 

l ,OOIUUIIt•OS 
7 . IS,Ollllt .. OS 
1 . 1Stl1nnoOS 
0 . OOOOOOOCIE• 00 
0. -000CoOO 
O. OOOOOOOOC•OO 
t . TUUIOICoOS 
0 . 00000000&•00 
1. J1!DUIII•Ol 
O, OOGOOOOOC•OO 
O. OOOOOOOO&•H 
0 . 00000010&•00 
o.ooooooooa.oo 
0.00000000&•00 
I . IOOOOOOOt•OO 
O.OOOOOOOOt•OO 
0 . 000000001•00 
0 . 000000001:•00 
t . JIIl:ClJlt•OO 
O. OOOOOOOOR•OO 
0 OOOOOOOOZ•OO 
0 . 00000000&•00 
0.00000000&•00 

l . lUI'f&·OI 
l. 00000.1• 00 
s . l:aon••oo 
-S . l . OO'ft•OO 
• • Uti0£•04 
c 1onac-o• 
1.5<tUI-t4 
~ .T»SU·l4 

a,nsl.S&-to 
l . USlii·Ol 
l , lSlOTI-N 
).lotlll•ot 
1J101&c~l0 

s.ousn-u 
1.0l11U.U 
o.oooto&ooo 
0 . 0000011•00 
1 . 00000£•00 
l. . OOOOOS:•OO 
1 . 00000£•00 
1 . 00000&•00 
t.OOOOO&•OO 
1 • OOOOOC•OO 
1 . 00000.1•00 
1 . 00000&•00 
1 . OOOOOt•OO 

~-aMi .. 
fiot.ueha 

-~c:alc1• 
a.J•.rl.M 
.. It~&> 
~ 
... lQ 
... 1 .. 
AI< ........ 
lrMlao 
frKWII 

"'""' a.ltrll 
UIVII 
"'[YI 
CJ04•111.1 -....... .... 
11-et.~a..zuo 

o .• ut 
1 , 000 

o.uu 
o.nu 
),SJ201•02 
o.uto 
O. S4Sl 
t . IU.ll•10 
2 .. .-un~os 
a.eu. ,_,.,. 
l .tu 
s .ooo 
) , IIC 

O.lllf 
l . oto 
1.000 
s,.oo 
1 . 000 
a. too 
1.000 
1.000 
1 . 040 
1 , 000 
1 .000 
1 .000 

l .OUI·Of -s .u 

-GI!ll'lle 
~Pot.MI U. -·ea.tcl• 
CliJorlDe 
a.lf'A.r c...-•.., _, ... 
Ah ...... 
laHala. 
"'--<Cl 
till lVI 
MUll I 
UIYII 

"''"1 CICK• 11:1.1 

,.. .. 1 ... , .. 

l . UUSio01 
J , C1SI01t•OO 
1 .tnJ~eooo 

t . tSSUC•OO 
, ,1SIUC-tl 
4 . tlU7C•ot 
t . ICtUII:·OS 
1 . anu1-0S 
J . UilU.• OC 
• • lOlSSI·tl 
t . tn•u·Ot 
4. 111051·10 
& .. t420l&•U 
t . ucua-u 
t . nun-u 
0 . 000-oOt 
o.oooon.oe 
o.ooooo •• oo 
o.oeotoa•oo 
O, ONOOit•OO 
0 . 000001•00 
O . OOOOOt•OO 
o.ootooa-.oo 
O, OGOOOK•OO 
0 . 00000&•00 
0 . 000001•00 

1 ... 00tU10U•O' 
l • t6lt i"O••OS 
1 , l.S4l61.li•OS 
O, OOHOOOOitotO 
o.oeooooooe4o 
O.OOOOHOOI-
1 . lfSOS1fii•OS 
o. 00000000&•00 
l: .. 111C1UU•Ol 
O. OOOOOOOU•OO 
o.oooooooca.oo 
0 .0--00 
a.coooooOOt•OO 
o.ooooooooa-.ao 
o.ooooooooa.oo 
o. oooooooo••oo 
0 . 0000004011•00 
0 0 00000000&•00 
1. '7S.C0lt0:•01 
O. OOOOOOOOt•OO 
o.oooooooo•·oo 
O. OOOOOOOOt• OO 
0 .000000001•00 --..... ~~-cM"fO 

JIOl&t'lty 

t . Unt~•Ol 
l . ll)UI•OO 
S . l1:21ot•OO 
C . tfl.tlii•OO 
1 Ut101•0J 
1 , 1Utii•OI 
l .SOUI1·14 
2 . ti02111:• 0' 
t .nnoa-ot 
J . JOittl-11 
l . OUOit•tt 
J , OSIUI>OI 
1 .uncc-1t 
1 . 111Sllr·U 
) . ltnJI•U 
O. OOotot•OO 
O ._OGMO~•OO 

0 .. 00000.1•00 
0 ,001001•10 
0 . 000001•00 
0 . 000001•00 
0 . 000001-•00 
0 .000001• 00 
0 , 000001.•00 
O. OOOOOioOO 
0 . 000001•00 

..IUt•r 

t . ISJUlt•OS 
l . lllUC•OI 
l.lS&'Jli•OS 
1 . 'Ct1SC•OS 
l . lltSU•Ol 
l . t6lOti.•Ol 
t . )JI,lJI•IO 
l olJIUI•Ol 
) . COJttlt•OO 
J . tunc-n 
t . OHO'Jt•Ot 
t .nnt~-u 

J , lliUt•OS 
l .UUOI•tl 
t . ltllli·Ol 
O. OOOOOEoOO 
O, OOOOOC•OO 
0 • tOOOOt•OO 
O. OOtOtloOO 
0 . 000001•00 
0 . 000001•;00 
o. 00000.&:•00 
0 . oooooc. 00 
O. OOOOO"I•ot 
O. OOOOOt•OO 
0 , 000001•00 

•l.ltt-OJ 
s .otc-ot 
J . 40I>Ot 
c. nc-u _,., .... 

•2 .4U·Ot 
J . JI~OI 

•J . nc-ot 
c.n£-N 

-2 . Sote0) 
-2.tt t•Ol 
•) . UC:•OO 
•l ,7Jt•OO 
•• • )01•02 
•1 , )11·01 
•) , )Oioot 
•l . U£._00 
•) , 2)CoOO 
•2 .~3•00 

•l . ?OC•OO 
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·~NFORMATi·ON ONLY 
Appendix M: Sample Output Flle "Np_NaQBMJ.()G.OUl'"' 

1727 :m 
hD30 IT. ~PeCUl.ol eo1•ttoa -~~ 
17 -n'Y UU , JOS2llfliS1 
11 
1735 

m~ 
&oluUOD filar ... tUI IUed 00 ...-Uled ~ley 

.cou~n1111 WI. o . nnno•.nuoo1 ut .. 
ms ltt .Jtuun1on oil ,tse 

1739 
1740 
~it 1 

Dlllllty !!Mod oe '1011 - lloC.l ool~u
..,e:ec r-abun W'r'Ol" n -..:1 6-..dcy 

u u .uuunn1 o/1 
0 , 000001)0000000001•000 ' 

HU 11•• n&& o' ~noou POll M 'I'CII ll'ftllll 
1]45 m¥ -~ .. -ma 
H~ 
lPJ 
175<1 

1?~ 
1757 

~~~3 
,z~ 
17G2 
176:1 

l!~ 
1~~ 

l~~ H, 
m~ 
1n4 
tr.~ F7G :m 
1180 
1';'81 

100 .a.'I'SII 
MIIMpOlC'Ol Col ' "Mp01C'O) l o t ,... .... 
m- ~-
col• COl• 
NCO)• IIC'Ol• 
OM• 014• 
MpO)(CO)I) .. - MpOliC'OliJ ... 
HpOl(C'Olll • • MpOlfi:Olll•· 
...,011:01 • MpOlCOl· 
eolfo.q l C'Ollo.ql 
RpOl• lf»>)• 
...,010111"41 ~0111"'11 
M• M• 
MpOliOHi l • IIP011CIMI1· 
IICIIO.OI· ... , • • to.tiUo.<o..o.ciO.ooly 
-lo.ql •• • •• • to . tltto.to ..... o. .oaly 
Mp0101tloov••ll -lOIIIo.vo.dl 
Mp020MI-<I -10111-rl 
~-1 11:0)11 l o i-PIIAIILCI-PJ-.ID 
ltiiCl U.ca 
~oll'to. 
11&2COJ. 'IOIQQ ... U'Oa 
llalCOl . 1li:IO~C'Ol•MtPtAI0)'4nto 
llo.lCOl . IQO ....._trlu 
ll&lMICOll2 . l iO :rr-

llol&llty 

O. lHSU·Ol 
t .enett•oo 
S . tl01lat00 
S.sto51I•OO 
J . l?OSU•OJ 
1 . UU61.•0) 
J . Ul001• 04 
' · 110411·05 
l .UUflt·05 
I. HS2li·01 
1.115 428•01 
I .IUIU:·IO 
I.UUOI•10 
t.IOUll•ll 
• . lU521:·U 
0 . 000001•00 
0 . 000001:•00 
0 . 000008:•00 
O. OOOOOE•OO 
0 . OOOOOR•OO 
0 , 00000&•00 
O~OOOOOt•OO 
0 . 00000&•00 
0 . 000001•00 
0 .00000'1• 00 
o.oooooc.•oo 

"'<tLYlty 

1 .11115&-01 
l , OOOOOt•OO 
5.l76tl&•OO 
S.U1llE•OO 
6.1)101&•04 
S. 04Sila·04 
2 .015Sl1·04 
S.'JitU.E•U 

um::;~; 
5 . l0l1SI•Ot 
l.f0111C•Ot 
l .~ttlO!r>-10 
l .1UOSIHS 
l .UC111•12 
O.OOOOOE-00 
o . oooooo;.oo 
t . aooooc.oo 
1. . OOOGOW:•OO 
1 . OOOOOC•OO 
1 . 000001:•00 
1.00000&-00 
1 . 00000&•00 
l . 000001•00 
1 . OOOOOt•OO 
1 .00000!•00 

n .oou 

17
7
82 IIO'I'tl'• • ftt« ... ,. uty• •• eol• tr.c~too too lA .,_aeou pa:.ue 

I 113 - ou ••S.Uey• - •octtvtey• ..,.. oaa s-<U&l p .... VM 

o.nn 
1 . 000 

o. tiOf 
O. flU 
2 .SIUI•02 
o.u u 
0 .5U1 
I .SU611•10 
) ,6$41&-05 
l.tn 
J . tos 
l . t SS 
1 .000 
) . tU 
o .~t1S 

1 . 000 
1.000 
1 . 000 
1.000 
1 .000 
1.000 
1.000 
t .ooo 
1 . 000 
1 .000 
1 . 000 

·5 .1t 

l78A • •a.taiptor• _... . 
7S.S •«Utrr/lblO f er .,..ct - •LtJt DOIQ.e to cc:~~~X» . Ct••II1,..C• c:rlt• rloo.) 

1786 ... N.fO.I<Ioe lMa tOT al ... .U, 11• 10010ClAP(bpl 
!787 • 1ovlOI..:dvteyl lor eq~<oouo .,..., .. •tell vuy -u ¢00CcU.tloeo lm •aoe~~tot.Jt&tt.lal p~-.w'•J «or- ..,. .. 
1
J~ 'htlol Of~ • &. UUCOUt•Ol 

Yot.l •t .. 

t .nnoa•os 
l o41SSti•OO 
1 . 914111•00 
1 . U1Jli•OO 
I .HUOI.•O) 
o . n o1n-o• 
1 . U'SUI•04 
1 . ltlJU • OS 
t . nntt-o'• 
4 . USUI• OI 
6 , 4lSU &•Ot 
J . U2U~10 
• . s nn1-11 
1.uuu-n 
l.SUUt-U 
0 . 000001•00 
0 . 000001•00 
0 . OOOOOC•OO 
O. OOOOOK• OO 
0 . 000001• 00 
o.oooooa•oo 
O.OOOOottOO 
o.ooooo.a•oo 
0 . 000001•00 
0 .000001.•00 
o.oooooc. oo 

7 1 FlublDO Tltntton • 14 :m 1:-!::!o;-~~ ... .!:.":t:!:~ r..c>OIO copU..!~ ""IY!Ol .,lUI CO) Ia S . 618olo.1 .CI 1'117 111 . ) 

1794 IIIITMU1to _&I,..Uo ftP IYI•*oCOl.-...:1-clOt !)aU) : 
785 t$ . 01 . Jl MCIIU•*..Cl•COJ•COt•JICM U''kft.ll , nHO, Ht , arru2, Krnt . JUtPPIU 
1m ...... ~a.. \ . 00000&•00 • • • aTtt ~-~ 2 .fii•02 l • l ... ~lo 

H~B u-<o.l - ·· rot rtult _,_ 

.1afti
21 

TOtAl "•1•.. ~w~ . .... 1.ucy ~w~ . .... l .. lty 
1 J . t211l2S2&:+0l \ , 1101 USt t•02 t , tt02U OJI+01 

l 
00 ).USU2tU•01 S . SU7ll UI•Ol 4 . t1t1511CI• 01 ao: s .• ,ono?sc• oo s.no)oun• oo s . o2nns28•oo 

m
~ o . ooooooooa• oO 0. ooooooooa•OO o . ooooooooa. oo 

0 . 000000001•00 0 . 000000001•00 0 . 000000001!•00 
1 7 O.OOOOOOOOt•OO 0.00000000~•00 0 . 00000000£• 00 
18 1 . UOlS4101•00 5 . SUSUHI•OO 4 . tSU702l&ctOO 
18 II 0 ,000000001•00 O. OOOOOOOOihOO 0 ,000000001• 00 

11
10 J . 4112UHI•OO l . SfU1JUt•Ol J.U$&110111·02 
1 ~ o.ooooooooa•OO o.ooooooooa.oo o.ooooooooa.oo 

1 h t:m:::::::: ::::m:m::: : :::::::::~::: 'I'' o . oooooooo••oo o . oooooooot•oo o . ooooooooi•OO 1 .15 o.ooooooooa•oo o.ooooooooa.oo o.ooooooooa•Oo 
1 16 0 .000000001•00 0 .000000001•00 0 . 000000001•00 
1 17 O. OOOOOODOI•OO O. OOOOOOOOt•DO O. OOOOOOOOI.HIO ,
1

ng,e o . oooooooo•·oo o . ooooooooc.oo o . oooooooo1.oo 
9 0 . 00000000£•00 O. OOOOOOOOI• OO Q. OOOOOODOI•OG 

) , t15UUli•OO I .SSJUSU~04 I. U OUJlU·04 
131 o.ooooooooa•OO o.oooo.ooe••oo o.oooooooot•oo 
1
1
e 2 o. aooooooo&•oo o.ooooooooa•oo o.oooooooo_a.oo 

3 0,000000001:•00 0 . 090000001•00 O. OOOOCOOOC• OO 
1824 -J.SUIIU41·15 ... . 41"UU1·15 -4 ,0UOU40~U 
1U2!i 
~m -~~Ofl...,..:;c•n;,~~~~nou 
1828 100 IOUI )Sl . USUIUilto 
1~ 1WI8/ q l U7 . 5HIUU05tt 

1

1
1

ft -"" uu.uotunn' 
SolVUQD ,.,._~o.ro -- 011 ~Uo.d -ley 

IIOWI'tCIIf \101. O. UUUIU11Ut1 1l<4n 

I. 00Ul1101•0S 
'J.t6'JJOtltC•05 
l ._ lS41U2II•OS 
0 . 00000000&•00 
0 . 00000000&•00 
0 . OOOOOOOOC•OO 
1 , 75Ul2,8•0S 
0. 000000001•00 
J . 16U21.Sll•01 
O. OOOOOOOot•OO 
0 , 000000001•00 
0 . 000000001'•00 
O, OOOOGOOOS•GO 
o,ooooooooc•oo 
0 . 000000001•00 
0 . 00000000&-00 
o.ooooooooa•oo 
0 . 000000001'•00 
J , :Jt·lUUti • Ol 
0 . OOOOOOOOC.(IO 
0 , 0000000011•00 
0 . 00000000&•00 
0 ' 00000000&•00 

~0000\ == Pot&Nlw .. ,...1\la 
C.lCl\MI 
Chlo~lo.e 

1\aUur 
oortoo.. 
tro.roa 
-lOft ... ,. 
aono .. -'ha<USl 
'ft> IIYI 
MCUU 
U(Yll _,M 
ClCM•ID.I ............. 
atecuoa 
Clto.lye 

;m~ _11,. So, ...... -·ey 

~ ; 'ftiC ltl . 2JUU OUJ10 811 1m -l<Y -- 011 1W -!loCI .. l•U- UU.U~t1U1601 g /1 1 ,.rc•t nlatl .. en-or w 1111:1 a..u.y o.oooooooooooooooa•OOO' 
18~ 
18t1 

·ru'2 1 3 TAIL& or cacamu.nCIIfa - .,.ft:ll llYn. 
18 

l64S -~--,~~ 

l!~ 
1850 

sao -IIIMpO)CDllo l__-xo)IOI .... .... 
e1 - Cl· 

l . llltJR·01 
' . 121151!•00 
~ . 1"1021&•00 
5. SJUU•OO 

, , , Utll-clt 
1.000001•00 
5 . ) 1ll0S•OO 
5 oli4UI:•OO 

ae-t coer 

• . ,us 
1 .000 

o.u u 
O.U60 

""1<&1 liD l oo 

1 . t6U11 •01 
) , 61\SICtOO 
1 .USl11•00 
\ . tiO)I.tOO 

.. 1Uity 

o . tUtti•DI 
l . ttot::IK• OO 
S , 02USI•OO 
• • ,11$11•00 
J , J2HR•02 
J , JU2JI•O) 
). 4lltU•04 
t .OUUI•OS 
1.n1on-o5 
J . l044li&J.O' 
1.6JUU• OI 
1 . JUUE-10 
1 . U UU• 10 
t .1114ll•n 
) , fOlHI•ll 
o . 000001•00 
0 , OOOOOC•OO 
0 0 000001•00 
0 , OOOOOC• OO 
0 . 00000&•00 
0 .000001•00 
O. OOOOOt•OO 
0 . 000001•00 
0 000001•00 
0 . OOOOOC•OO 
0 . 000001•00 

IOOlo.rley 

t . t'100J&•O' 
1 ,1tUII•OO 
I . OUsti•OO .. ,,,., .. ,, 

11!1/llter 

l . tSUR•OS 
2 . 112lU•06 
1 . U4711•05 
) ,1fSOR• OS 
t.l"JJf'li•OJ 
1.4UOli•Ol 
5 . 1\ti,R•OO 
l .1 l 1UI•01 
S. lUUI•OO 
I , tUUC•O) 
,,1tJ1t&·O& 
l , tlJ I J it•Ot 
) , l01UI•05 
I . IU1tt•Ot 
1 . UJ6SI·06 
0 , 000001•00 
O. OOOOOCtOO 
0 . 00000&•00 
0 . 000001•00 
0 . 000001•00 
0 ,00000£>00 
0 . 00000&•00 
0 ,000001•00 
0 . ~00&.•00 
0 . OOOOOt•OO 
o. 000001:•00 

•I. tSD-Ot 
) , U C.OJ 
1. sn:-ot 
5.lor-n 

. , , 111· 01 
•l.lli•Ot 

l . UI•Ot 
•) , UE• ot 

6 . &U•OI 
• 2 .501•03 
.. J .u a•n 
•J , ,, • • ,, 
•l.'"I'.•OO 
•t .JOil•Ol 
•1 . Jlll•OI 
•l . llt•OO 
-2 , 0 ) 1 •00 
• l , O"JC.• OO 
•l , UE•OO 
• l .SK•CO 

.. / Ut•t o-utptor 

l . tSlUI•OS 
) .OUUitot 
I , U U li• OS 
1. 1\1411•05 
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J . fSUl)0$1•01 
l . 1)lSUS2£•0~ 
$ , &160USt:C•OO 
O. OOOOOOOOC•OO 
0 . 0(1000000 .. •00 
0 . OOOOOOtoi<•OO 
1 .tU6UtOt.•OO 
0 . 000000001<•00 
J .UUUOSJ:•OO 
o.ooooooooc.oo 
o.ooooooooz.oo 
o.oooooooo&•OO 
e i>OOOOOOOO&•OO 
O. OOOOOOOOC•OO 
O. DOOOOOOOE•OO 
0 • OOOOOOOOR•OO 
0 . 00000000£• 00 
o .ooooooooa•OO 
l , e1SUS1aE•OO 
o.ooooooooz:. oo 
0 . 000000001•00 
0 , 000000001•00 

-l.JUlUHI•U 

I . IIOIUUR-Ol 
S.HUUUloOI 
$, UOJS~JU•OO 
0 . 00000000&•00 
O . D000000-0~•00 

0 . 000000001•00 
s . sotun•a.oo 
o.ooooooooc-oo 
s. oenan1~t-o1 

0.000~001:•00 
O. OOOOOOOOt•OO 
o.ooooooooa. oo 
o. 000000001:•00 
0 . 000000001<•00 
o.oooooaooa•oo 
o.ooooooooa•oo 
0 , 00004000'R• OO 
0 . 00000000&• 00 
3 . 11103-ttti'• O-t 
0 ' 00000000&•00 
0 . 000000001•00 
0 . 00000000&• 00 

-l . aJIJ7Hf&•>S 

SOl ut.ioa ~tua .. C.lcvl•\44 

l . JttU.It-02 
1 . U fT2C•Ol 
S . OUUit•Ot 
1 - IUotE•Ot 
a .n onr-os 
l..ltllft•O' ,_ ........ . 
5. 1lUll-lO 
l • lt10SE·I 0 
, •• n n c·U 
s.1uur-u 
O. OooootoOO 
o.oooooa: .. oo 
o.oooooc•oo 
0 . 000001•00 
o.eooooa•OO 
O. OOOOOE•OD 
Ot OOOOOI•OO 
0 . 00000£•00 
0. 000001<• 00 
0 .. 0001>01 • 00 
O, OOOOOt•OO 

1 . 11Ullt·De 
S .UtNit-00 
) , 1SleU·Oe 
l . liUU·Il 
S . 6lSlSI·l0 
J.UUU•01 
e .HUU:-41 
1.Ut1llt•Ot 
l . ltJOSit-10 
J.U t.lU •U 
I.SISltlt•ll 
0 . 000001:.00 
0 .00000~,.00 

l . OOIOOC400 
1 .00000£•00 
1.00000Bo40 
1 .000001.00 
1 . 000001•00 
1. 000001•00 
I.OOOOO&oOO 
).00000~•00 

l.OOOOOE-•00 

1.5aSU·Ol 
o.1n' o.seu 
e . ann- to 
1 . 6aJl.I<•OS 

1. 101 
a . to' 
1 . Jt0 
1. 000 
).Itt 

o.nu 
1.000 
1 . 000 
1 . 000 
1 . 000 
1 . 000 
1 .000 
l.OOO 
l.OOO 
l.OOO 
1 . 000 
1 .000 

1l . l2S1 

t . teOfUUC•01 
4. tUtaUSe<01 
,.02l4 1UlCtOO 
o .. ooooooooa•OO 
0 . 000000001<400 
o.ooooooooa. oo 
t . tll5Ul1C• OO 
o.oooooooor.oo 
• .ssu usn-oa 
0 . 000000001•00 
0 . 00000600C•00 
0 . 000000001:•00 
0 . GOOOOOOOE•OO 
o.oooooooar•ao 
0 . 00000000£•00 
o.ooooooooa•oo 
0 . 00000000&•00 
0 .00000000&•00 
:t .SUUOH C-04 
0 .000000001-• 00 
0 . 000000001•00 
0~000000001•01 

·l •• JSOI272S•U• 

.... -ollU.•• 

1.oouunz.os 
., .,,,,o.,uJ-e·o~ 

1 . \St i 1SJ7&•0S 
o , OOOOOOOOI•OO 
O. OOOOOOOOE• OO 
0 . 000000001•00 
t .1n o•t•sa. os 
o. ooooooooa.oo 
s .uunna•u 
o. 000000001•00 
0 . 00000000&•00 
O. OOOOOOOOil•OO 
o. ooooooooa•oo 
O.OOOOOOOOZ•OO 
O, ODOOOOOOl-•00 
o . OOOOOOOOR•OO 
0, OOOOOOOOt•OO 
o.ooooooooc•OO 
l , llSOl.SU I•OI 
O. OOOOOOOOC•OO 
0 , OOOOOOOOil•OO 
• . 000000001•00 
o .ooooooooa•oo 

~-....u-
Po~lsa -1-e..!CI.\A 
CblodN 
"'lt•u 
ca&boa 
fll0110111 
-loti 
Al• ....... -... ~IU 

'ftiiJVl 
Mllnl 
O(VJ) 

~~~Ill.) 
-IJ>boNO 
1!iecaon 
a.&roe 

-.vn011 ocu• n1 . nuannn• 
IC2o OCMc I Sf . n eoounsas 
'l'bsC111•ol 1n.us•uouno 

000 Ofta 
,..., ... ,, . ,__,(0)(0) ... .... 
C'l- e1-
co~· COl • 
ICOJ• IOCOl• 
OM- OM• 
..-ntcolU•- IIIPO:JCCOSU• -
llpO~ICOl)).o.- llpOHC'Oll)o-
JipOlCOI• IIJ>Ol(O)• 
C01(oql (03 1aql 
Mpe;l• IIPOl• 
III>OlOMio<al MJIO-(oq) 
MJI02 COlli 1• llp0310111)· 
M• M• 
Mel(~) • •••••• ~o. tltHte .KI4.01l1)' 
liiii.OM(-.q, ...... . t.. dUaUI..a.. • .,.ly llp02011f .. o0.) __ ,...,.,, 

R.P020MI-d ....,.,OMI_,r, 
llo.lMpOJICOl 12 I o l .Jil-.a>.J)liUIAlll 
Me Ute 
Molllc:O) IWibCOUt• 
MalCO.) .lOtQO .... tron 
~(01 .1IUO~(OI•Iiop~•t• 
JM.l:CO). KlD 1btDOMtC"1C. 
IOoJH(COIIJ .21<20_n-

UU. Ultl\UI U VII 
0 . 000000000000000&• 000 ' 

t . UUSI<- 01 , . ,,.,, •.• oo 
S . f.UJSC.OO 
s .soun:.oo 
e.nnlt·n 
l . UOIOE-0) 
f . SUJ'l&-O• 
a. nsett-u 
1 . tUOta--05 
I.ISU t1•01 
1 . 2SU 1l•OI 
t . UOnt• lO 
\.OtaJlC-10 , ,,,,.s.-u 
s.au1n-u 
0 . 000002•00 
0 . 00000&•00 
o . oooooa:•oo 
o . oooooa- oo 
o . ooooaa-<~o 
o.oooooa..,o 
o.ooooot •oo 
o.oooto&,.oo 
o.oooooa•oo 
0 . 000001•00 
O. OOOOOC•OO 

, .119,21<•01 
l. . OOOOOC•OO 
s .aHfS&••• 
s .u1u eooo 
l.2U01e•O) 
S . t11UE-04 
).SI'lt D•CM 
J .HUlC·U 
a .o u nc-10 
a.unat·07 
l.UUU-01 
1 . UOU&•10 
I .OUtlE•IO •·•••2•a·n 
l.UOU it• ll 
0 .00000"1•00 
0 .. 00000&•00 
' .000001•00 
L OOOOOa•OO 
1.oooooaooo 
l .OOOOOt•OO 
1 . 000001•00 
l . OOOOOt•OO 
1 , 00000&-00 
1.000001•00 
1 . 00000&•00 

o.uu 
1 .000 o,.,., 

O. Jll7 
1 . 51 .. ~02 
o.un 
o.sn• 
• . 3"1111: ... 10 
) ,1lU 1•9S 

1 . 102 
J . t07 
t.UO 
1.000 

0 , 291"0 
, ,151 
1.000 
1 .000 
1 ,000 
1 . 000 
) . 000 
1.000 
\ . 000 
a.ooo 
t..OOO 
1 . 000 
s.ooo 

1o.n,. u .uu 

s.2~un-o2 
S . lJIUI).OI 
l . 71S7l£o.OC 
• • Hteli<•OS 
l .~UOI•OI 
e . n u n-oe 
S .UOU C•Ot 
a.OUlU-10 
•.:unoa-u 
a.cuue-u 
I . IUSII>-13 
o.ooooor.oo 
0 ,00000~00 

0 . 00.000&!•00 
0 .00000~··00 

o.oooaoc.oo 
o. oooooeooo 
0 . 000001•00 
0 . OOOOOt•OO 
0 . 000001•00 
0 . 000001•00 
O. OOOOOBoOO 

t . t1t10t• Ol 
l . t,S51S +00 
) ,OOOfla•OA 
l . t u t:aa.•oo 
LlU711l·Ol 
s .eustc-oe 
~ . UUIE'•Ot 

t .ntou-os 
1 , 0U Qll•O$ 
t .IJOU~·OI 

4.AU'Ut•Ot 
s . U"Oit-10 
~ .at'lOSR·U ) ,» •ua .. n 
l . O'Jn oc,.u 
0 . OOOOGI• OO 
o . oooOOE"•OO 
o.ooooot•ao 
0 . 00000&•00 
o, ooooo~o 

O. OOOOOI:•GO 
O.OOOOOB• OO 
0 . 00000£•00 
0 . 000001:•00 
0 . OOOOOit•OO 
D . 00000&• 00 

1 . 0e 1SS&-Ol 
I . UUSJ<.Ol 
• . unn-oe 
l . l01Uit-O& 
1.11051C•OS 
I . 301U t • 01 
1 . UIU!t-OI 
S . U'IU!t-10 
l.OnJ:IC•IO 
C. 10UR·I2 
C,1 I OIOJ•U 
1 . 000001•00 
O.OOOOOt• OO 
0 . 000001 • 00 
0 . 000001:•00 
o . OOOOOil• OO 
0 , 000001:•00 
0 .000001•00 
0 . 000001•00 
O. OtOOOI• OO 
O. OOOOOil•DO 
0 . 000002•00 

MolatltY 

• . t10llK•Ol 
e . 121l1C.OO 
s .U.l.,I•OO 
t.rUSUoOO 
I . UlU t • Ol 
t . Utstlt-01 
S . llllfit-Ot 
1 , 1lUOI<·O• 
~.U.,JI•OS 
1.21H'II<•01 
l . UJ&st•Oa 
l . CI0118·10 
t .715Uil•U 
S .1ll0?&-U 
S . l -USI£.12 
0 . 000001•00 
0 , OOOOOC•OO 
o. 000001:•00 
0-00000~00 

o.oooooa.oo 
O .. OOOOOt•OO 
O. OOOOOC•OO 
0 ,000001 •00 
o.oooooa•oo 
0.00000'1.•00 
0 , 00000&•00 

l .OlSilC•Ol 
a.uuoa•os 
, ·'"l11•00 
S .lt,2tt•Ol 
l .)lU lltOO 
J.U•Ut•Ol 
s.uosn -o• 
t .Jtnsc-oe 
) .OSUSC•OS 
f .1sun-.ot 
l.« llfi>U 
O.OOOOOC•OO 
0 ,00000&•00 
0 . 000001'•00 
O.OOOOOI•OO 
O. OOOOOt•OO 
0 . 00000'1'• 00 
0 • OOOOOitOO 
O.OOOOOV•OO 
0 .000001•00 
0 . 00000£•00 
O. OOOOOC•OO 

"'llll<*r 

l . t S>UaoOS 
, .o•uu• .. o• 
1.1s.4UI•OS 
~ .1UOIR•OS 
2 .400U II•Ol 
a.tosnt•o.& 
9 . tiOS.t.CeOO 
1 . fll t ll••Ol 
t.OUU1•01 
1 . U U SI·01 
•. uusc-•• 
t . tOl6SI·OS 
'·"'"~n-os 
t .HJU!t-Ol 
s .uu•~•• 
O. OOOOOt•OO 
o.oooo••oo 
0 . 000001:•00 
0 .00000~•00 

o .ooooe~oo 

0 .000008•00 
0 . 00 0001000 
O, OOOOOlt•OO 
0 . 00000£•00 
O. OOOOOB• OO 
0 . 0000011•00 

•l.UI·Ot 
3 . fOI•Ot 
1 . 11J•Ot 
S. lU:·U 

-• . IOI•Ot 
•l . JtE•OJ 

) . lU•OI 
•) . Uit>-01 
e.nr-ot 

-l .SOt•Ol 
-J .91C:•03 
• J . lOt•OO 
•l , '7ti• OO 
•t.JO&• O) 
.. J . ltt•Ot 
·2 .10•00 
•l , alJ:tOO 
•l.tli<• OO 
• %. 10&•00 
· ) . U .I•OO 

ouer&pt.or 

•t .'51t .. ot 
a . UJ<•Ot 
I . Sti•IO 
c.osc-n 

•I . SU•OI 
• I.OJe-09 

l . ,ae:-oa 
1 .VI-oa 

-l , Uit-01 
• J .Sot•OJ 
•J . t.l.2•0J ... , .. , •• oo 
... ) .1)~•00 

•t , J01•01 
• 1 . lllt•01 
~2 .101•00 
·1 . 7U•OO .... .,, ... , 
• J .OSe<OO 
•.J . UC•OO 
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19--;"'S 
1976 
11!77 :m 
l~1 
1982 
1983 
1984 
19tS 
1986 
1987 
1988 1eee 

FMT, Version 2.3 
UseT's Manual, Version 1.J ~NfORMATION ONLY 
Appendix M: Sample Output File "Np_NaCl_BM_LOG.OUT' 

» . tUI» 
S.UIUS 
u ... u 

.,-a1 • •t.M' ••laUty• le •1• tnctloa laO 1a .,.a..ou; J!bu• 
• Gu •.ola Uty• - ' a«lvtty• .,.. 11U ...... 1al -
... •o.• crlpt.or• .... , 

•dG/111'1'/lnl O t or .,.ct" wstllooetero «ec.:a. C~• c:l'lc.erl•) 
'latiUlltiOI> ~ lor aiMnb, Sl•log10UAP/bpl 
•log10 (actlvl~) tor~ .,_.a_ wltb ...-ry ••U CODCCatnt1.
•log10C~Cl•l p......aet tor vu.• 

1'oc.a1 0/.,.. - · . ft11100Jil•O) 
T~ft Ilia- 1o Ulolea&D.ftii'.UIIIIIP~.~fttl 
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Appendix N: Sample Output File ''Np_NaCI_BM_LIN.OU'r' 

) 0 -· llOJlCNH• 
,. 1!1102 01112· -·· 

C.•• ....... 

us.,.., •• n11-u ··-t-~-

lloloc.llu .,., ... , -100.118 
fot.u• l• -·celeb• 
ClllorlM 
l\ll(l&r 
C&ri>OD 
.-ot lon 
- loa 
Air 
IO<OD 
lk-M 
1'Yacaral :1m, 
Ulvtl 
... lVI 
CIOO•Ca.l 
PhooplloNO 
&l.atnm 
e~>ua• 

.,..,,_-

1 . 001t0 
u .n u o 
U .Ut11 
n .otno 
2& . 10500 
&0 .01 000 
JS , &SJOO 
n .ocooo 
u .ouoo 
o,ooooo 
0 , 00000 

21. 1 &000 
10 .11000 
lt . tOOOO 
o.ooooo 

Ul .OJIIO 
2u . ooooo 
2JI . 02t00 
2>7 .0U30 
u .osoco 
JO. t l&OO 

0 . 00000 
0 . 00000 

I 1120 GtD 
2 ,... .... 
.) Ill:• •• 
• c.- C.•• s ••• ....-. 
' llfiON• M~;JQN• 
1 M• M• 
I Cl• Cl• . ..,.. .,.. 

lO ,.__ -· ll OM• OM• 
n IICOJ· IICOJ· 
U COl• COl• 
U C02 CACII eolC"''I 
IS CACOHACI I CACOJCACIJI 
" IO!JCOl I "''I ltQCO) ... 1 
1l IIOMIJ Caql aCOIIIIIaql 
II a tOMU• 110111• · 
U alOJ lOIII•· IJOJ COOIU • 
10 M OS ICIIH• .. os IOifJ •• 
U ~tOMH• f:dC<*I ' • 
22 - COMI • • -CONI• • 
, lk· ... 
1 & C.lO&• p.rQ.lor et.• ClOC• 
lS IIIIC*t.cal •••••• t.o. t.,U;J>·• t a .-.• .oalY 
u tcleaql ••••••• l o.lltr•t.o • ..,Jd .ODlr 
1' MClotc .. l •• ••• t.o. c..tt.nc.. .acld .oely 
ll -~ .................. -ITJW. IOII 
n ... , .......... .. . ... ........ TlVIt. s"" 
)0 ... I.COMI C .. l • • , • • to.t1Ue t e .bM• 
u _I ... Caql ........ t.o . tlU•te.oeld 
JJ 17"-.r-... c-..• ..... eouen"at t ... u·~ 

n llln-tt"'l lll~t141 
~· Mlii'Ot• *01'04• 
)) 111'04• llrOt• 
'' JOt•· to&•· 
Jl ...,02• ...,02• 
U ~OIICaql ~OIIIaql 

Jt ...,0210111~· _.,IOIIIl• 

....... --------------------------------------,..._ _.. ---.... --

10!1•· 
IIII:IC'Ol• 

_.. 
!h•··· 

OH• Mt'O)·' 
lr• .. CCOJI2· 
...,OlCCOIU•• ...,OlCCOIIloo• 

ICCtUICaql ...,_, .... 

lk>t".llt • 
u.o1s 
22 . tJO , 
n .ott 
&0 . 010 
2&.105 
U .2U 

1 . 001 
15.&51 
t5. 051 
n .ou 
17 .001 
n .on 
IO .Oot 
•• • 010 

100. 011 
.. . JU 
fl .l)) , ... ,. 

s.a.•n 
ltl . 2 U 
Ul. tlt 
lO) . l t• 
1t, t06 
tJ . U l , _,, 
U . Ul 

100. 451 
o.ooo 
o.ooo 

17 , 001 
1 .001 
o.ooo 

t1 , ,,, .... .., 
n.no 
, • • t ·?2 

2".on 
lU. 0.$4 
101 . 0'-l 

S'U c:::a.-.lcal ,.tenUel, 
-n .uu 

•IOS.ISIO 
• lll . tSlO 
·»1 .1000 
• l ii . UIO 
· 2 51 . .. 00 

0.0000 
· S2 . t550 

·IOO. JilO 
•IO&. tUO 
-u .uso 

-u&.1UO 
•2U. Nt0 
·155. &100 
• tt) . SOOO 
-40J . U50 
-no.uoo 
-465 .2000 
• tlJ.liOO 

• lllt . lOOO 
• &tl .JOOO 
•&Sl. IIOO 
•tU . tiOO 
-ut .uoo 
soo.oooo 
soo.oooo 
soo. oooo 

0 . 0000 
o.oooo 

500 ,0000 
500. 0000 

0 .. 0000 

""''''" ..... , • • , ... 0 
•Ut . li70 _,.,,,,,, 
·lU .nlo 
-411 . SU O 
-sn.eno 

N• 
U02•• 

COl• 
MCCOll I •• 
M21'0t-

ICJ-IACII 
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Appendix N: Sample Output File ''Np_NaO_BMJ,.IN.OUI"' 
Page 162 

115 co -lC'OI• .,COl • - Jit.ou -sn.uu 
~~~ U ,..al (C'OIIl•· ..., (C'OJI2• · - llt.OU •IOI . U IO 
11. U -lCC'OIII•• • MpOliCOltJ••• - cu.on •10)1 .1110 ,3 ,, ,.._ -·· - lU , OOO -1u .un 
11 .. .-:ol• -.>J• -- ltJ , OOt -4ll ,OUO 
120 CS MICOIU · » ICOIU· - IU. Oll -ns. n oo 
121 t& MICOJU•• M(COIII- - UJ.OZI -ctn . u oo 
122 . , MCO'Nil• AIICOIII2• - 1n.on •111 . 1410 
12:! •• ... IOfUIC .. I AIIIOtUIC .. I - lU. Oll - cu . noo 
12~ .. .,.,.,.. .. 1"1u ... - 2U.OJI -nt. n oo 
125 SO UO)•• U(VJ)02• • - 210.031 -ut . n oo 

l~ Sl ..,010111-1 1111"'10111.,., oolid 2U.OSC • • s • • OIOO 
Sl ,..alOIII-rl I'J>OIOIII-•1 aoU.d l U . OSt -45l . ,Oo 

128 Sl -lCOlCOI ........ 1COI1 o l •• u.s IU.OU -1u .n10 
129 St llol~ IC01121o i..PI&Allt.EII.PISAIIa •ouo CSI .OI5 ttt . ttoo 
130 SS~IICI _..,lie) eolld ll0. 011 •SU. tiOO 
131 sa AaiOIIIII • I 101<111 • 1 aoU4 uc.on - • n . l U O 

~~ 
51 ,.....ICOIIl . llllOicl a oUd uc . ott -tltl .tUO 
51-1•1 -lei • oUd 111.t12 • 10t .1500 
St~ 

~~·· 
• oliO UI.UI •Sll . 1100 

10 ....., IIOf,)~t.taltallte/OI.aa.•rlt• aoU4 1ll. t 00 ·1051 .0500 

l~ 
,, c.eu.•oao t.a.rctldl• • oU4 nt.on •IU.UOO 
n eoco1 n.eooJ.t.• eoUd lOO.OU -4SS . noo 

l~B n OIOC Al'c:ulto aoUd n t.2sa ·5U.uoo 
.. MVCU.CIUO lodloUto • oU4 lOI , IU ·ISl.lOOO 

140 :! =/f'Cil · l lllO 1ooclit.e l oUd ll-t . t 6l ·llll . uoo 
141 naclte 10114 51.120 -us. •ooo 

l~ 
n ~~etcoll-12 .......... ,"- l OUd ltO , OIJ ·l•u .•ooo 
U CoCOI c:alolt.. OOUd 100 , 011 - • n.•ooo 
U .:.<:12 . cMlo ___ cac:t~1'o~r~lto aoll4 1n. on ..... 1000 

1~5 70 CoCC:l 21011ll , liN10--lorldo II 1oUd sn.•n •U51 •• $00 

m H C:o.2CI2101112.M10 __ ~1<7<10o 8 10114 lOl , OU ·771 . U OO 
12 IIM!ICU , fii20 c ...... uh• • •114 211.1St -1020 . 1000 
, MOOO • • ?HJO !14>0a1h .oUcl 2U. f U •115?.1100 

1;8 ~= :!I:!IQ.SICIO-:=f~ • oUO lU.ISC • UfO ,SOOO 
1 0114 218.115 - 10. , .csoo 

1~ 1l C&I04 . liGO Gyp•• ooll4 t?l . UI · 1U. UOO 

153 , lloC U c• l ol SO Sl.cU •l56. UOO 
,. M0001 .6M10-t• e oUO 221 . uc •lOU ,aooo 

IS. ,. - uo•.11t2o llatplto • •114 2U.t60 •tJI. 2000 

l~ 
10 1011:01 UC11l1t• • olld 100 . 115 •ISO.OfOO 

=~ =~r,.K2. 
«l••v&t• • •Uo 1JI . l71 -s, •• ooo 

141QD1t• oolld 1U. n 1 • U OI , t100 

~~ 
I) IIOCCol-)l .21CO-J.UUo_.l&lt eoUO •u . ,,, - un .• no .... , -Ito eo ltd ... ,,. -tu.• soo 

li 15 M02CIIOKI ) .6H20~orl0o • oU4 201.1U -102t . IODO 
u- rc:&lllt• l OUd u•.u• -411 .5100 
11 llol- . )OKlO ltlra1oUlto l OUd )l2 , 1tt - u u . noo 
II KIIIU-11 s .. atw aolld ttl . lll •JOU.2COO 

~rs " JIIIICOI •beollt.• M Ud U .007 -lcl.noo 
'0 llo.2COI , IOIGO tno 00114 l ii , 1U ·1)12 .7100 

~~ 
tl tooCOI , IIGO -•q~o~Mootc._e ••11• LJI , UO - l tS . lOOO 
n ltUIII-12 . 6Klo , • .,.._.. ... ,~- • olld COl . lOI -1516.1000 

;~ 
tl *'-lC"•CCOlt2 .2M2o ___ .h'e toalce .oltd l t 2 . 10I • 1071 . 1000 
tc OttciCili-IC .2100-"'1YM1lto • oU4 60l . t22 -lln.~ooo 

170 U C'aCOIU2 PrortaUIIUt• • oUd 1 t .OJS -Jn. noo 
171 U IOC'O) . I/llOO__..tuol-c:arbo\oato eoll.d 1u. nt -sn. noo 
172 n alllfCCOII' . llllo--1'--lcu-<o eoU4 1lO,,It -nss . cooo 
173 tl DICOJ . ht20 ..... ~t.· aollel 210. 111 •1 001 . 1000 m tf lllJIAIUC!OII2 . 1K2.,__..t.oool,._,.._ ooll4 lSI .lU ·111 . ,.00 

100 alNteot)J_I .. qulpot.ue i -..,.hlta t• • oUd JlO .UI •tsO . IOOO 
176 JOI IOilMI-13_£-Joodl-.evlla t o oolld lf2 . 0t1 -tlt . 6000 
177 l02 llolCOI .11120_,COJ·-tallyVa<o • olld l l 2 . U5 •lOU. tSOO 
17\1 Ul !tel l)'lvtto .oU 4 , , . 5Sl · U4 . .. 00 
179 IOC IOC&(-12.1UO-lto • •114 Ul.t01 -U , t .IOM 

:n 105 M01C.CU . UM10 ___ .... dt~l'Lto 00114 511 .SJ O • )015 . t000 
)Of,_,_ ~lte eolld 1u. on -512 . 1500 

la~ 
101 1102C01 , 1QO ~t.rlt• eoUd. llC .OOC • SU. IOOO 
101 IIOlHIC'O)IJ . 21DO ......... • oUd 211.026 -uo. uoo 

T 10, MliOOl . IOIGO .. r u eouct 111 .1n •222C. l600 
1 s 110 1101111 od~ld-.10114 aolld 11 . 112 •JtO ,I UO 
I(, 111 DSOI. CIOO__JI·-tollorot.._no_C:I • oU4 ltl.)Of • 1710 ,2COO 
1 7 112 K21.01 • • HlO__.•fttra»oratii!_ClO_CI eoUd lO:S, t tJ -uu.noo 
1es 111 -2.Cit10_.504l-tollonto • •114 U1.U' ·16l.C200 
181! 11 1 ,...,.OI .1otao __ aocU~t.ebonte • o U d. lts.Ul -1154 .1000 

l~ 
115 -2.1t1CI . 21UO __ lolt.._(20_<:1 • oU4 LCo.na -us. n oo 

ID 'ft"W\r:ated Maa.e Po~l• •tr1K 
1 H20 ) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 

195 2 .... 0 0 1 0 0 0 • 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 l 

1~ 
, .. 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 I 
I C:. u 0 0 0 • 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

118 s,.. .. 0 0 0 0 1 • 0 0 0 0 0 • 0 • 0 • 0 0 0 0 0 • 2 

~-· 
I 1 0 0 1 • 0 0 0 0 0 0 • • 0 • 0 0 0 0 0 0 1 

m 
7 H• 1 0 0 0 • 0 0 0 0 0 0 0 • 0 • • 0 0 0 0 0 0 l 
I C:l• • • • 0 • 0 1 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 - 1 

, -· 0 4 0 0 0 • 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 _, 2 

2o~ 
10 M">f· I • 0 0 • 0 0 1 0 • 0 0 0 0 0 • • 0 0 0 0 0 ·1 
u 01<- 1 1 0 • 0 0 0 0 0 • 0 0 0 0 0 0 • 0 0 0 0 • I 

~~ 
11 IIC'Ol· 1 ) • 0 • • • 0 I 0 0 0 0 0 0 0 0 0 0 0 0 • l 
u coa• 0 ) • 0 0 0 0 • l • 0 0 0 0 0 0 0 0 0 0 0 -l 

20 U C:O)I ... I 0 ) 0 0 • 0 0 0 l 0 0 0 0 0 0 • • • 0 0 • 0 

~ 
u:~:::1 

0 ) 0 0 0 1 0 0 l 0 0 0 • 0 0 0 0 • 0 • • 0 
0 , 0 0 L 0 0 • l • 0 0 • 0 0 0 0 0 0 0 0 0 

n J loootl1 041 I ) 0 • 0 • 0 • 0 0 0 • l 0 0 0 0 0 0 0 0 0 , ll IIIMIIC• • • 0 0 0 0 0 0 0 0 0 0 1 0 0 • 0 0 • 0 0 •I m U JlOliOIIIC• • , 0 • 0 0 0 • 0 0 0 0 I 0 • • 0 • • • • -1 
20 .. 0510111C • • ' • 0 0 0 0 • 0 0 0 • • 0 0 0 • 0 0 0 . _, 

21 .. 21 C:aiUOMt l • • • 0 0 • l 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 
~15 u ... ,OWl •• • • • • I 0 • 0 0 • 0 0 1 • • 0 • 0 • 0 0 1 
. 16 11 lr- 0 • • 0 • 0 • 0 • 0 0 0 0 1 0 0 0 0 0 • • - 1 

~1~ 
t• CIOC• po 0 • • 0 • 0 • • 0 0 0 0 • • 0 • • 0 1 0 • -1 
n lloCMieq) , . .. .. t o . tl 1 1 1 0 0 0 • 0 0 0 0 0 • • 0 0 0 • 0 0 • 0 • 21 
~~ :t~,!qi ::::: ~: : :t 

1 0 0 • 0 0 1 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 
220 , 0 0 0 0 0 • 0 • 0 • 0 • 0 0 0 0 0 1 • 0 0 
n1 21 ~·t-.............. 0 0 • 0 • 0 0 0 1 0 • 0 • 0 0 0 • 0 0 0 0 1 
222 ,, ..... s ... ... . .. ' .. . .. 0 0 0 0 • 0 0 0 0 1 0 0 • 0 0 0 0 • 0 0 0 -1 
223 10 -1-IOIIIIeq l .. .. , 1 l 0 0 0 0 0 0 1 • 0 0 0 0 0 • 0 0 0 • 0 0 

H~ Jl IOioolnl ... l •••••••• 1 0 0 0 0 • 0 • • 1 0 0 0 0 0 0 0 0 • 0 0 0 
12 'ft ........ , .. ......... 0 • 0 0 0 0 0 0 0 • 0 0 • I 0 • 0 • 0 0 0 0 

226 II 10- 1 ... 1 ) • 0 • 0 • • • 0 • • 0 0 0 0 0 0 • 0 1 0 • 
~i 

10 ICI-- 2 • • 0 • • 0 0 • • • 0 0 • 0 • 0 0 • 1 0 - 1 
,, MJOI• I • • 0 0 0 0 • 0 0 0 0 0 0 0 0 • 0 0 1 0 _, 
11 lOt• · • • 0 0 0 0 0 • 0 0 0 • 0 0 0 0 0 0 0 1 0 _, 

230 , _..,. • 2 0 0 0 0 0 0 0 • 0 0 0 0 0 0 • I • 0 0 1 

m 
11 !lll"'lOIIIeql I , 0 • 0 0 0 0 0 • 0 • 0 • 0 0 • 1 • 0 0 0 
lt IIJ>Ol iOII))• , • 0 • 0 • 0 0 0 0 0 0 0 0 0 • 0 1 • 0 0 •1 
CO _.,lCOI• 0 ' 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 • I 0 0 0 -1 
n IIPQ21C!OI Il•• 0 I 0 0 0 0 0 0 2 0 0 0 • 0 0 0 0 0 1 0 0 . _, 
t 2 lfp()J IC'OJ f S• • - 011 0 0 • 0 0 0 I • • 0 0 0 0 0 0 0 1 0 0 0 -5 

~~~ " ..... 0 • 0 • • 0 0 0 • 0 • 0 0 • 0 0 1 • 0 0 0 0 , 
tl MCOJ• • I 0 0 0 • • • 1 0 0 • • 0 0 • 1 0 0 • 0 0 I 

7 8 u ... ccotll· • I 0 0 0 0 0 0 2 0 0 0 0 • 0 0 1 0 0 • 0 
0 - · 



FMT. Version 2.3 
User's Manual, Version l.l INFORMATi·ON ONLY 
Appendix N: Sample Output File "Np_NaQ_BM_UN.Otrr" 

239 4.t M U::O:S U • - 0 I 0 t 0 0 0 0 J 0 0 0 I 0 0 • 1 0 0 0 0 0 -l 
2~ . , .. 10101• 7 J 0 0 I o 0 0 0 0 0 0 0 0 0 o I 0 0 0 0 0 1 
241 41 a.tOOCI)Iooq) ) I 0 0 t 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
22.2 .. _.. • 0. 0. 0 0 0 0 • 0 ••• 0 1 ••••• 0 • 

.&3 so UDl•• • 2 • • 0 • • 0 0 0 0 c 0 0 0 • 0 1 0 • 0 0 ) 
~

2
~ Sl ~l .... l___ I I 0 0 0 I o 0 0 0 0 0 0 o 0 0 t t 1 o 0 o o 

r D -~-~--- I J 0 0 0 t t 0 0 0 o o o o 0 o 0 I J o o 0 0 
5J ~COllol___ o S 1 t 0 0 o o 1 o 0 0 0 0 o 0 0 o 1 0 o o o 

241 s• a.JJIIIOa t"""lltoi...Dl o • 1 • o • o o 1 o o o o • o o o o 1 o o o o 

~ ~ ~::;=== ~ ~ : : : : : : ~ : : : : : : : : : : : : : : 
2.50 Sl -fCOJ)2.6lQof~1 - U U I 0 0 0 0 0 2 t 0 0 0 0 0 0 1 t 0 0 t 0 0 
2~ ~ - ICI 0 • 0 t 0 t 0 0 0 G 0 0 G 0 0 0 I 0 0 0 1 0 0 
2<14 S, C:..SO. 0 • 0 0 • J 0 1 0 0 0 0 C 0 0 0 0 0 t 0 0 0 0 
2SJ ~0 *OISOUJ--c.b.lc 0 I 1 I 0 0 0 2 0 0 0 0 t 0 0 0 0 0 0 0 0 0 0 

R:2 r. :~ = .oao_ ~~ ; : : : ~ ! : ~ : : : : : : : : : : : : : : 
2sit n c- o • o 2 o o o 1 o o o o o o o a o o o o o o o 
257 U JIIICU.(IQ'Q,....__ 12 I 0 0 1 0 2 o 0 0 0 0 0 0 0 0 0 0 0 o o 0 o 
2SB n -..-rsoo12 .•100- • u 2 o 1 o o 2 o o o o o o o o o o o o o o o 
~2 •• 11111 10111 2 J • 0 1 0 0 0 0 0 0 0 0 0 • • 0 0 0 0 0 0 0 2fi' n .. lC'OJI-1~ 0 U I 0 t 0 0 2 1 o 0 0 0 0 0 0 0 0 0 0 o o o 

l!~ :; =.o~ao __ c.c: : ! : : : ~ ; : ~ : : : : : : : : ! : ! : : : 
263 70 C..4 C:1210H)I.UIQO_ 12 U 0 0 0 ' ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2G4 11 calt'l210HI2 -IDO__ 0 l 0 0 0 2 2 0 0 0 o o 0 0 o 0 0 o 0 0 0 0 0 
28~ 72 - ll.fiDO ___ U I 0 1 1 0 ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
<!60

6 
n - - ·'tao ____ u 11 o o 1 o o 1 o o o o o o o o o o o o o o o 

26? H Olll4ll CCOJ 12 . 5H2<!_ 10 11 J 0 0 I 0 0 2 0 0 0 0 0 0 0 0 0 0 0 o 0 o 
~68 75 Na;IC.. ( ~Sa.l:l.- 0 I 2 0 0 I 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 
~ea 11 c:.- .J~ao____ • • o o o 1 o 1 o o o o o o o o o o o o o o o R? 77 llooC 0 0 1 0 0 0 I 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 

~12 ~= =:.~IQO l ! 
1

; : ~ ~ : ~ ~ ~ g g g ~ g g ~ ~ : ~ : ~ : : 
i73 to IQICO) 1 , 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2t; =~ :s:f 2.41Qo__ ~ .~ : ; ~ : : ~ : : : : : : : : : : : : : : : 

~~~G :: = lsotiUJO<!_ : t~ : : ~ ! : : : : : : : : : : : : : : : : : 
27 IS llfll2t'll0111 l . t JQO__ 11 1 0 0 2 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 
~ "- ••• 1 00 0 1000000000000000 
' 17 ...., ... . l OIQ(!_ 20 u 2 0 0 0 0 1 0 0 0 • 0 • 0 0 0 0 0 • 0 • 0 

2 1 :: =som____ : 2~ ~ : : : : ~ ~ : : : : : ! : : : : : : : : 
~
284 ,. IIIOlcoJ . tOIQQ ___ n u 2 o o o o o 1 o o o o o o t o o o o o o o 

n - . lrao____ ~ • o o 1 o o o a o o o o o o o o o o o o o o 

il! U ~1-12.000 Pte U U 0 2 I 0 0 ) 0 0 0 0 0 0 ·O 0 0 0 0 0 0 0 0 

~.! :! ~~~i~~>.. : 1: : ; : ~ : : ~ : : : : : : : : : : : : : : 
QC;I tS C'aCQIIO l J 0 0 0 1 o o o 0 it 0 0 o 0 o o 0 o 0 0 0 o m U Jae01 . 112IDO--">c.a J f 0 l 0 0 0 0 t 0 0 0 0 0 0 0 t 0 0 0 0 0 0 

n - rCOJU.JIQQ_J: to u o • o o • o ' o o o • o t o o o o o o o o m fl _, ___ U t I I 0 0 0 0 1 o o 0 0 0 0 0 0 0 0 t 0 0 0 
" IDIIoii( COJ)l..»aq_ ~ • J 2 0 • • 0 2 0 • 0 0 • • 0 • • • • 0· 0 0 

100 s::1•1-1~po l I 0 ) 0 0 0 ) 0 0 0 0 0 0 0 0 0 I 0 I 0 0 0 

i IU ..Ut-14_- l I J 0 0 t ·0 2 0 0 0 0 0 0 0 0 0 0 t I 0 0 0 
102 _,_,~ U U 2 0 0 0 0 o 1 o 0 0 0 0 0 0 0 I t t o 0 o 
ttl II: 0 0 • t 0 • 1 0 0 0 0 0 0 0 0 0 0 0 0 0 " • 0 

• 10. CX.!$00)2. ·10<1-- 2 ' 0 J 0 l 0 1 0 0 0 0 0 0 • • 0 0 0 0 • 0 0 

300

29e 1~ IIQ2CeC'U. UIOO__ 2• U I 0 2 I f e 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 
22'9 101 ~ • • l • 0 • • l 0 0 0 0 0 0 0 • • • 0 • • 0 0 

tn _, .IQQ__ ' c t • • i t • 1 o o • o o o o o o o o o o o 
JOI lOt Mlt.lKICOJJ2,:>JQO__ ~ 0 J I 0 0 0 0 2 0 0 o 0 0 0 0 0 0 0 o 0 0 0 
302 ••• 11102MCt1 . t OIDO___ 10 n 2 o o o o o o o o o • o o o o o o o o o o 

~
303 UO ICOIIIJ • J J 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 

Ut - • • IQO._........ a U 0 t 0 0 0 0 o o 0 0 S 0 0 0 0 0 0 0 0 0 o• 
IU Dh07 .~_11"'1'0L a U 0 J t 0 C 0 0 0 0 0 • • 0 0 0 0 0 0 0 0 0 0 

306 I U -2. 4)Qq_,Co 6 I 1 C 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 o 0 0 
307 u o - .SIQo_..,.e 10 u 1 o o o o o o o o o s o o o o o o o o o o 
38: .!-!~ '~~~~;~~~ ••• ! ..... !, •~• ,!,,! • ,!,,!, •~• •! ,,! ,, !. • !, ,!, •~• •! • •! • ,! • • !-. •! ,,!_ ~ •• ! .. ~••-••••' .-.e • • • • • • • • •• •• • H•e u .._, •• ••• 

~10 3a ~t!!!• t:"':.~ U~~·""·u;~rwu-.R .. -'1\.J!!SSUJICICJHrl 

31'! 1-k Tl'niAft ltc<>t>l • , LDIDII optlonr Jlp (YIOZ VlCI> COl I.D S . ll ... loJ *t'l nil' 'n . l 

1
1'-~~ -CIPWU; IIIPIYI-... -c<ll •OIO-c:1-c:too IIIRH J r 
l .o U . 01 ,ll AII (UlJ· .... ot'l-c:ol- 500-,- CPJUliU. PIIItO. "I ,unt2. 1FPU, UIPt•J 
~~ PT .. •ttt•• l.OOOOOK•OO l • l A'IM ,......rat·~o~re• l . t iR•02 ( • ) kel vlh 

&l! 81-tal - .. Cor Plul> Probl• 

32B t~>t&l Mol.. ~~q. Notautr ~~q . llotU'ttr ~~q . ..,Jlu ... 
lli!l 

~; 
:125 

I 
!131 

~ 

I 
3'1 m 

1 . UOI 13618•02 
I .1SOU815!•0l 
S. 61000000£•00 
o .oooooooor:.oo 
O. OOOOOOOOE•OO 
0 . 00000000£..00 
1 • fl 000000£.00 
O. OD000000£•00 
' .oooooooa.oo 
o.ooooooooa•OO 
o. ooooooou-.oo 
0 . 000000001.•00 
0 . 000000001!+00 
0 . oooooooos:.oo 
O. OG0000008.00 
0 . OOOOOOOO'a• <tO ··--o.ooeoooou-

l . OOIOOUU:+Ol 
s .Stloueta•Dl 
~ .OSI:J:Jlli&•OD 
O. OOOOOOODit•OO 
O. OOOOOOOOI•OO 
0 . 00000000'1•00 
s.•s•nanc·•• 
0 . 00000000'1•00 
1 . aouuua•-ao 
o.ooooooouoao .............. 
o .. oooooooa. ·oo 
o.oooooooo-o 
o. OMOOOOOE:•OO 
· ·--·00 
o.-ooooc-oo 
0 . 00000000.•00 
O .. MO.MOM"t+OO 
o.-u 
• .e.oenooc .. oo 
0 . 0000000-ft'•OO ···-••oc-o• 

~ liOl•ti• ~_.. C.lNl• c.M E! -.ott .. - UM,onnnntc 

• • 000000001•00 
o. ooooooeoa-•eo 
O. OOOOOOoct•OO 
0 .0000~00 

•L ,,6JSMU-15 

l . UOlUSU•U 
f . l51SUJU •OI 
S . ltO,:U2tE• OO 
0 . OOOOOOOCI"B•OO 
O. OOOOOOOOt•OO 
0 . OOOOOOOot• OD 
) • 6101 70)0£•00 
0 . 0000000011:.00 
J . OOOJ USOC• OO 
o. 000000001:._00 
0 . 000000001•00 
O. OOOOOOOOW•OO 
0 . OOOOOOOOt• OD 
0 . 000000001•00 
0 . 000000001•00 
0.000000001•00 
o.ooooa•ooa .. oo 
0 .. 000000001:•00 
0 . 000000001•00 
· ---·00 
O. OO.OOOOOOC•11a. 
• .oeooooon••• 

-s.n•ssuc.u -1.601nnn-u 

34$ 100 - tU. UUISli>IW -3&li -lt ii<VI lH. 11&tiUT1lH 

~ .,....U1eol S.l .. ,_ -·~ m ~ Un . UIOlUtlOJ 

m 
-.,.,.. 

. c.>l~atciM> --.- .., -Uieol -~~ 
-.rntCM 11\n. 1.1otOIIOUUSIO U un 
'IDS na.01nuno.11 . ,. 

1. OOttU07t• OS 
• • 11ll 1Ut i•OS 
l.lf21,tOlS•05 
o. ooooooooa.-oo 
O.OOOOIXI002•00 
0 . 000000001+00 
S .-l t l,l.Sl•E•Oe 
o.ooooooooa.oo 
l . l55t1Ufi:•Ot 
0 .000-000~t.•OO 

o. oOOOOOOOS'tOO 
o .. ooooooon.oo 
0 . OOOOUOO&: ... 
o .oooooooot•.oo 
0 . 000000008• .. 
o..oaoooeoo.c: ... o 
o.ooooo-oou:•M 
O. OOOOO'OOtt•OO 
O. OootOOOo&•H 
o.oooo:e-oooc••o 
0 . 000000001•00 .... -.. .... 
0.- ... 

~"" ... 
~ •o•uPoc.uatm .............. 
casu .. 
CblorU.• 
ftlt\&1' 
car
- loo ... ..... 
ale ..... --...u 
1'biM 
Ia lUII 
01'11.1 .... , 
c.a,oo~cc.1 _,.,., .... 
&l4ctne 
CloU'I" 

m -~~ louood .., 1'DS - at.e1 oolQCI
.. rc.nt. n.letiv. uror ._,. W.CJ ._.,ty 1177 . a~O?o.tJOl oil 

0 . 0000000000000001•000 " 

ID 
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Appeodlx N: Sample Output Fl1e "Np_NaCJ:.BM_UN.Ot.rr' 

~ tlWZ OP ~-- IA1'al ~ 
&loocJ•- lll>l&llt:Y A<:U¥lty Mt eo.r !9c.al IIOiu 

I toO - I. S1U4~0l I . SJIUt-<>1 1 .00) ,. S~t1SI•I'& ... ... S , UOUE•Ot J . ,tlll.t•OO o . nn 5 .. 1l000&•00 
COl• COl • l . tteott•M C.Oi1U£.02 2 . 0Ull·11 l . »JIU•OO 
Cl• Cl• l.llOlt&- l .Ottl1t•t0 o."U 1 , 11otOI•Ot 
IIC'OJ• 111:01· I , U11-t.&•O) :L.UOU£.01 o . nn I . U64ft•OI 

373 OM· - l , U lJU -oJ c .euoa-01 I . lUI I 1U Ut·Ol 
-1 .... 1 _I.., J .unn-ot 1 .lSJUit•Ot l , OU ) . JUSOC•ot 

~i •• .. ) , )Jt541t-l2 t .ntsn:-u 0 .7410 l . ltUl£-U 
1CltaqJ • . •••• , h . UU•U· Kl4 nl)' 0. 000001.00 0 .000001.•00 1. 000 t . OOOOOt.•OO 
fiiiOM(aql ....•. to. tltrate .bu.• . -.17 o. 000001•00 O. OOOOOC•OC l.OOO O. OOOOO&•CO Jr. -1. 10100 .tl'ft 0 . 000001.•00 t.OOOOOt•OO 1 •••• o.oooot&•o• 

Ia *lCO}, IQO '!M-Ulto 0 . 000001•00 1.000001•00 1 .001 0.000011•00 
9 llelCOI . 7Ml0.-:2CQl·IMp~ .. 0 , 00000:1-•00 1.000001•00 1 ,000 o.oooMt•OO _, -.u .. 0 , OOOOOE•OO l.OGCOOI:•OO t ,Oot O, toOOO&•OO 
\ -.c• llall .. O, OOOOOI•to 1 . 00000.&•00 1. 010 0 .000001•00 m too.IMICOII) . IMIO - 0 . 00000&•00 t .. ooooo~·oo 1 .000 0 , 000001•00 

~1 pll l•lOOIAII•IIt .... I·IOOiolhll U.1U'' U ,fltt 
o..ouc CoetUcl .. t • o , tol tlt 

ft~ 111\1111lwh• aM 1'1 • IS. JNliC 
SO"Qlc lt:rcaatb (•I • l . 004U S 

m -..e1t)', ... ,., • un. o4 
l-IIJII togUCOlltJII• l , U\1·07 ..... 

I -· • Nltor ••I• Ucy• lt •I• tr..,tloa MJO 1ft -- pbuo 
• ou ••l • ltcy• -.M •uttvity• u e ou putl•l pr• ••\LI'•• 

· ::~:;~·t!;~· t:-"'~, .. wlt.b OOMe.l'o eDDU. tcom.t'OQ~ cnurt•• 
.. ,.t\l.ratlon ~ for a.LM.-alao CJ• loolOCIAP!bpt 

~~ •logtoc.euvtty• for aquaou.e epectu t~Lth w ry .... u conc:cu• u.a 
•tocraOtputl-.1 pr .. •ur• t to.r .._. .. m !9tal 0/~ · l . ollUillU•OI 

2~ 1\M<:tlOD f , .,_ ) , 00000000000000 

.. 0~ 
fth h • e oU4·oaly r .. cuon m OftltlJ.ao loft lOV 4 , IC41USc41UU 
collintJ _...., tor •11-rp!Uc neeu ... 

c&f ,:=:~o;-~~~:::-u.NI ..... 1::, IIII>IYI02 "1tb COl 10 S .lt.lol tiOCt ,.,. YJ . J = a.-. _.,_,, IIPM • .. -col-.ci-C100 ...... . 
U . Ol.lt MUII1~1..COI•-·- IPURU,,..,O,HI ,UPU2, uttt,..,..U 

•1(1 .,_. • ...._ 1 .0000U•OO l•l Aftl -•W..• 2. UR.01 1• 1 1• 191<> 

··~ u-w - - ro. n- -J• 215 
.,~ 'ftUl 11101 .. ... . .. I&U~ ... . IIO""'it:Y .... oov/Utor . ,~ 

l . llOl&lll&•OJ 1.1101,Stta'•Ol t . t)lJitAI:•Ol l . OOIUOlOioOS ~ lh 1. 155016111•02 S. SUllstTa•tl 6 . UU11111•1l 7. t\071~06&o05 == ill 
t . SUOOOOU-• 0 1 S . llUUI1I•OO S . 02:2CUUa•OO 1.1.54C,l&1t•OS 
0 . 00000000.•00 O. OOOOOOOOioiO o . oooooooo .. .eo 0 . 00000000.&:•00 .. ~·-0 .. 100000001•00 o. ooooooooc--oo 1 . 0000000-0 O .~OOOOO&•H 

~~-
I 

I 1 . 000000001•00 0 . 000000001•00 0. OOOOOOOOtt-00 O.OOOOOOOOt•OO 
22 5. 111000001•00 S .610110tii:•OO s .ounnn•oo 1. 1101170U•05 O.l•:rto. 

623 o . ooooooooa.•oo O. OOOOOOOOC•OO O .. OOOOOOOOR•OO O. OOOOOOOC&•OO ... u .... 

m I OOOOOOOOioOl I , Uiltll01t•04 S . 4UIIUU•OI , , SUUlSllt•OO ca.-
0 , 00600000&•00 O, toOOOOOOC• OO o. ooooooooa-oo t . OOOOOOOOit-00 -~ ... 

~ 
0. 000000001•00 0 , 000000001.00 ~ . 000000001•00 O.OOOOOOOOC•OO lloeiO~ 

0 .OOOOOOOOC•OO 0 . 000000001:•00 0. 000000001:•00 0 , OOOOOOOOC• 00 ..... 
' 28 0 ,000000001•00 O, OotODOOOl•OO 0 , OOOOOOOOS• 00 o .ooooooooc-•oo ...... 
429 0 .00000000&•00 0 . 000000001•00 o.oooooooOt•OO 0. 00000000&•00 

~-430 O,OOOOOOOU•OO 0. 000000001•10 0 . 000000001•00 o. 000000001•00 ~I'll 
C31 0 . 000000001•00 0 .000000001•00 0 . 000000001•00 0 .OOOOOOOOit•OO ftiM 

u~ 
0 . 00000000&•00 0 . 000000001•00 O. OOOOOOOOC•OO 0 .000000001•00 MUU I 
0 f 00000000&•00 0 ,000000001•00 0 , 00000000&•00 o.oooooooaa.oo UIVTI 

434 \ . 000000001•01 6.LUIIIIOif•04 S .UIIIItli·04 l. 100Ct1Uit•01 IIP IYI 
~ o . 000000001•00 0 . 000000001!•00 0 .OOOOOOOOR•OO O.OOOOOOOO.t•OO CIOO•IU.I 

m 
O, OOOOOOOoC•OO 0 . 000000001•00 0 , 000000001+00 0 . 000000001!:•00 PIIO.pbOnaa 
o . ooooooooa•oo 0 . 00000000&•00 0 .000000001.-•00 0 , 000000001•00 ll«:ti'OD . 

• 4 , )174otUt·U ... )I)))JfOI:•I.S • ) ,UIOU111t•U 0. 000000001: .. 00 Olou9• 

••o aolta~lon ~-ten, c:AlNl•t,ect tl IIOWI'lOII IWII UU. U6UUUOI Ill-

·1~ 
MID IWII tooo.oUU4flllO IJT-
'I'DStg/ logl Jli . IOUUIOII71 g/lqJIUO 

~i -tUOit So110t loo OoNlty 
IIDIIIT't 1111 . tUSUOSISI kt/a•) • 9/l. 

7 r, IO\UUOft ~t'·U ... _, OD fPed_lled O..lty 
SCII.WIOM IIOL l.lll011021UUO lit.~'• 

m 
TOS ltl . lUOIUIItOl '" Dmlicy Maed on 1'0C and MIICL oolvclan. 1111 . tUk60SI51 til 

h JCet f•l•tiv. • n ·or va *C& ._.icy o .ooooooooooooooot•OOO ' 

~~ tua f# COIC'afi'IOAncn ,. M"I'OI nrrDO :u -·-- Moi&Ury .kUvtry IU:t~l ~tal llol ... 

m MJO - l . lUUI:-01 1 . ntUit•OI o . USI S . \SOt&I.•Ol 
... ICOll o l ..._X'Ollol S .ttUU•OO 1 .. 00010&•10 a . too 9 . tttltC•OO 

4& C1 • Cl• S . 6"10UC•OO S. 2t))tC•OG o . t 4ll " •'liOK•OO 

~ 
.. .. s . ,tona•H S .. UlU.t•OO o. un \ , 41K1C•OO 

-~· 
.,. 6 . U70SC•04 t .unec-Ol 1. tu o . Ulttc·04 

(86 COli.., (1)11 .... 1 l . U10llo04 1.121151-GJ 2 .. toc l UIN&·04 
467 IC'Cil- IICOl• ) . )IS)Jt-04 1 .-liiJO&-O.S 0 1701 1 llnJa-oc us M• II• l . ltiH&•OI • . 'JIOtH-06 J .UI I , U17J£.06 

-:ICOl· ...,CCl· l , Ullll.-07 l.Gt1ll-07 1 .110 t . UU71.-01 

:u 
COlo COl• J . OUIC£-01 I , OllUt-10 J .Uift·U J .OtiUI•H ... - J . Oli.S&•Ot 1. nr11c-tt o.sus J , OlUllt•OJ 
_,..1.,.1 IIPOltlll"" I 7 .~lltllt-IO 7 . ,Uft-\O 1.001 1 UUIS•to 

i~ IIPOIICOlll- -IICOIJI• · 1 . UJaU•U 5 . UJSSE•ll J .sena-os l . tiiiSit· U 
~IOMIJ· -2101111· l . 04li.U•11 J . lOlOllt-17 O, lfU 2 , 041111·11 c7& MPOliCCII)U••• lfP02CC'OlU ...... 1- 151,t11·11 t 17U11EC•JI l,UOIC•10 I . UUIZ.l& 

lh 111:11 ... 1 ....... to. utraco .oci4.ollly O. OOOOOK• OO o . OOotor-oo 1. 000 0 .00000'1• .. 
*Ole f., ... ... c.e.uue t,e .-... oaly O. OOMOI:•OO O .. OootOt•OO 1. 000 0 .000001•01 

4~3 _, .. 1-ri-----(-TI 0 . 00000&•00 1 . 00000&•00 1 .000 O.OOOOOC••O 
lloliiiCOJil , )MlO - O.OOOOot•OO 1 . 00000&.00 1. 000 o .oooooe.oo 

m 
ll&.lCOl ,MJO ,.,..,.....tnl• o . ooooot.ooo 1 .000008•00 1.ooo o.oooo ... oo 
Mo.leol . 7MIO__IIAX'Ol•IMptAilyU• U O. otOOOI:•OO l .OOOCOR•OO '·'" 0 . 000001•00 
IIOICOJ , 10100 u. o . oooooa•oo 1 .000001:•00 1 . 000 0 . 000001•00 
JIUICOI ~Ollte 0 . 000001:•00 1 .00000&•00 1.000 O. OOOOOI•OO 

'14 ~· 
l'tileo 0 . 000001•00 l . OOOOU•OO \ .000 O.OOOOOit-00 m *'III>OliCOJil(e i.J)JIWILID..DJ- o ooooooa•oo 1 .00000&•00 1.000 0 .40000C•00 

·-looodl "1>021111(...-ll 0 .00&101•00 l . OOOOOC•OO 1 ,000 0 0 000001•00 

llelutty .. /Utot 

S .ONU1•01 t . OU64t•OS 
J .OSI))I•OO l.lntOC•O.S 
t ,unn.oo l . tliiU•OS 
l.UUII•OO s . uuu-oc 
\.WUU•Ol , .. nuta._oJ 
S. IUllC•Ol t , USM&>01 
l , USStt•Ot 'uuu-os 
l . UlUI·U l , ltOUt•OI 
O. OOOOOt• OO 0 000001•00 
0 . 100001•00 ........... 
O,OOOOtc•OO t . OOOOOC:•OO 
o .ooooot.oo 0 000001!•00 
o.oooooc•oo 1.000001•10 
O,OOOOot•OO e . OOOODt•OO 
0,0(10001•00 OoOOOOOC•OO 
0 .000001• 00 o . toOOOI• OO 

Mol orlty .,./Uhr 

4 . t"UI•Il a . tUOU:•OS 
e . tuna. ao l . UUJI:•" 
\ .. Olltai•OO • • .,.0101•01 
5 .ti UJI• OO t . I.SUU•IS 
s .••• ,.c.o., s.u,na•ca 
l . CUIIC•04 1 . UlUC•Oi 
I .OUUI.-04 l ~U'I,OC•OJi 

I . OUOllt•04 I .Ottll£..01 
1 . 1Ulllt-07 J . tiJIC£.01 
1 .1UUt-OI \ ... ).,lt-0) 
l . 100lii•Ot 4 . SU1tlt•OS 
f. tnn£-to 1 .,,.-. 
t.HSUit·U &. t0UOI•06 
a. UU4e-U s.scuu.-u 
l . IIOlU·U \ .OUIOI•Il 
t .OOotOC•OO 0 00000.•00 
0 .0000011•00 0 . 000001•00 
0.000001•00 o . oooooa• oo 
0 .000001•00 0 0 000001•00 
o . aooooa..oo 0 . 000001•00 
O. OOOOOC•OO 0 . OOOOOt-•00 
0 . 000001•00 o. oooooc-oo 
0 .000001•00 O. OOOOOC•OO 
0 . OOOOOE•OO O. OtoOft•OO 
O.OOOOOC•OO 0 . 0004ot•OO 
0 .00000£•00 0 . 000001•00 

-... ~~·· 

l . lli•U 
•.2. 101·0'> -• ... ••a:-oa 
- 1 .. 511:•0) 
•J . t2t•02 
• l . lOC-02 
. , .uc-ot 
·l .Ste·ot 
•1_..1.11•00 
. , ,,n-ot 
·1 , SlR•OO 

o.cr~or 

1.12 .. 14 
l . ll~-11 

s .nr-u 
a. OOit•OO 
l . lJit• l4 

-o . nt-IS 
O.OOt•tO 
0 . 00&,•00 

• l . ISI•OJ 
•J .. f,\&•O.J .. , ...•.. ,, 
•2..11:1•00 
• l .OU'•Ol 
·0 .3(~00 

•l.tU•OO 
•7 . tla.•OO 
·1.15&•00 
·t, Uit•OI 
•f. Jti•OJ 
•l . ltloOO 
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s .nu S .tlU 

• •t•:r · -lallt,y• 1• .s. fPCt.l • 100 1a ~ ...... 
• 0... ••lal1~ .. Uld •.cUYttr U. ... pct1al. pra:.m:ta 
• •OMC'rlptor --.. • 

•dG/Irt/ lftlO ru •P• d M wtu. aooa~ cooa. (cGu az;caca crtcedoat 
•a.tu..r•U• 1D6u cor~. n • loolOCI.APfKI»J 
'IOOIOioo«bll;)'l lor - -·- vlU.-~~ -•tnU
'l001ti .... Ual -ntel ,_, -

J . UI5'111U•OI 
J.U107UII•01 
S . 42SUI2Ja•OO 
0 . 00000000£•00 
0.000000001•00 
0 . 000000001•00 
1. ISOUI01£o00 
O. OOOOOOOOI•OO 
) . 4HUS11C•OO 
0 . 000000001•00 
0. 000000001•00 
O, OOOOOOOOI•OO 
0 . 00000000&•00 
O. OOOOOOOOC•OO 
O. OOOOOOOt>I•OO 
0 . 000000001•00 
0 . 000000001'•00 
0 . 000000001•00 
J . <lUUlllt•OO 
o.ooooooooc.oo 
0 .000000001•00 
O.OOottOOO&•OO 

• l . t U SUSIC.U 

1 oH011SUS•OJ 
s . n unna•Ol 
s .nos7U211ooo 
0 . 00000000&•00 
0. 000000001•00 
0 . 000000001•00 
S . UOUOtii•OO 
0 . 000000001•00 
6 , Ullt2COI•04 
0 . 000000001•00 
o. oooooooo•• oo 
O. OOOOODOO'a•OO 
o.oooooooo••oo 
0 .000000001•00 
0 . 000000001•00 
0 ,00000000&•00 
0 . 00000000&•00 
0 . 000000001:•00 
&. U IUUot•04 
O.OOOOOOOOit•OO 
0 . 00000000'1• 00 
• • OottOOOO&•OO 

•S. &o0t1UU• U 

Jolutloe ...,._t-_... c:al.a.la ted 

t . UtJIIUh01 
• • tUUJUI•Ol 
S.022tJJUI•OO 
0 , OOOOOOOOR•OO 
0. 000000001•00 
0 . 000000001:•00 
s .u~nnsa-110 
o. ooooooooa.oo 
S. CUllltla•04 
0 . 000000001•00 
0 . 000000001 •00 
o.ooooooooa .. o 
0 . 000000001£"-110 
0 . 0000000<>&•00 
0 . 000000001•00 
0 . 000000001:•00 
O, OOOOOOOO&oOO 
0 . 00000000.•00 
S . tUIUtR-04 
0 . 000000001:•00 
0 . 000000001•00 
o.eoooooooeooo 

-s.ounotu-a 

-.oTICIIIICUS U S. &OlUUS100J 
oao- U 1 . SfltUOUtU 
TIICIOf lliOI JU . UUUUI11C 

IJOI~tJoo ..._uon ...... 011 -..cUlod -Icy 
- I OIIWI. O. JtUCtUIUDJt U t.n 
ftiS JU .UCOUUltoJ e 11 

1 . 00Ut0301•" 
1 . tSOHOOU•OS 
1 . 1SUUtli•OS 
0. 000000001:•00 
0 . 000000001•00 
0 . 0000()000C•OO 
1.1107t101S•OS 
0 . 000000001•00 
'. Slt4t'!Sli•OO 
0 . 000000001•00 
0 .-000000001•00 
0 , 000000001-+00 
0 . 000000001•00 
0 . 000000001•00 
O. OOOOOOOOI•GO 
O, OOOOGOOOC•OO 
0 . 000000001•00 
0 .000000001•00 
t.JOOtt1ns•02 
0 . 00000000&.• 00 
0 .000000001•00 
o .oooooooot•oo 
0 , 000000001 •00 

Mydr01JOII =: Pot.u.tua ............ 
C..leL\111 
Cblorl.De 

""'"' eaJ1>olt 
Po• ton ....... 
Air ...... 
• t'•1n• 
tnccr'IJ 
Till lVI 
lOa CUll 
IICYl l 

~~~I&LI 
-.,.or .. 
'ClWUOft -

o.Y&cy l:lued 00 'f'OI end -.a .. IVUOI\8 
h Tc.,t. r • &-•Uv. • cnr .... -.c.! ._.ity 

lll l oU2SUOSUt 9 f J 
O. OOOOOOOOOOOOOOGIIoOOO o 

s . nos 

7 .11JSf£..01 
1 . OOOOOitOO 
S . 2tl2tS:•OO 
S . UUII•OO 
1 .3U1a&•OI 
l .UUSII·OI 
I . UIIOt•OS 
4 . 110151•0' 
z.cunc-o7 
t .OIIUJ:•IO 
l.flt111-0t 
1 .721Ut•IO 
s . u~ssc-u 

6 . 107021·17 
t . l1ttlt•U 
0 . 000001•00 
0 . 000001•00 
1 .. 000001•00 
t . OOOOOE•OO 
1 . 00000.•00 
1 . 000001•00 
l.COOOO.I'•OO 
I.OOOOO!tooot 
I • 000001 •00 
1 . 00000&+00: 
1 .0-· 00 

§ . 9SU 

- •cw ·-S-•Utr 1t • l• lncUOIII 100 1D ................. 

O.t)U 
1.000 

O. t Ut 
O .~UI 

) . ttl 
l . tOf 

o. )702 
l .tu 
1 . 120 

2 . St66t·02 
o. sus 
a.ooo 

~ . 5117&• 05 

o.nll 
7 . ttOIC.lO 

1.000 
a.ooo 
1 . 000 
1 . 000 
1 . 000 
1 . 000 
1 . 000 ..... 
1 . 000 
1 . 000 ··-

• 1 . 41 

• Qu '•lellty• Ud •ect"1W1tr &H ... piiii'C1&1 p.,.....,.. .. 

• ::::,~· (:--..!c1- Wltb ..._....tea . (COihwt\IW* U'lt.!:hDDJ 
•s:atvnU• 1..1t11a for a.LM:t-.U. U •lotlO(t»,._, 
' loolllectlvlcy) tor ~ ..-.c•• •l~ wa -u ~t.nu ... 
•l .. l0tpe.nla1 pnul&tel Coc .,.. .. 

. . 

1 tU2 .. •01 
2 . UStOI•OO 
1 . 150111•00 
1 . 1500) 1 •00 
Z. UUlt·04 
I , UUU• Ot 
' . U tiii·O
C.2l5121•07 
• , ctotoa .. o• 
1 , 0HJII•GI 
1 . 0USS£·0t 
J .nnn-u 
&.enuc.u 
1 , 10JUI•11 
t .uuu:-n 
0 . 000001•00 
O. OOOOOC•OO 
o.ooooo•••o 
O. OOOOOC• OO 
0 . 000001•00 
0 . 000001•00 
0 000001• 00 
• •• 00001•00 
0 OOOOOI•Ot 
O . OGOOO&•OO 
t .OOOOot•OO 

OIOIUity 

f . tUUC•OI 
I . ISU,I•OO 
$ . 02210&•00 
S . O .. U"I•OO 
s .... , . ... 
J.Uun-o• 
l . 0212fi• OC 
l . OtlOI I•OI 
1.ltsl41·01 
l .1UUI·OI 
2 . 1001lC· Ot 
f . t Uf11·10 
1 ,17stU· ll 
l , UU<C·U 
I . U0111• U 
0 . 000001•00 
o .ooooo~r .. oo 
O. OOOOOC•OO 
O, OfOOOit•OO 
o.oooooa .. oo 
0 . 000001•00 
0 . 000001• 0 0 
0 . 000001•00 
0 . 000001.•00 
O. OOOOOC:•OO 
o.oooooa.oe 

• lUte r 

I . tSlOII•GS 
J , 1SU)C•Of 
1 . '110101•05 
t . lSt Ut•OS 
I.C7S12&•02 
1 . 511171•01 
a, Jl'IOI•Ol 
1 . 0,121•0) 
l . tnua.o2 
l . fUOJI•Ol 
4 . StJUE•O§ 
l.t1140&•04 
l . touo~-u 

S.SUUR•U 
s .onsoa-u 
0 . 000001'•00 
0 , 000001•00 
t , OOOOG:I• OO 
t.OOOOOI•OO 
0 ... 0008• 00 
O. OOOOOC•OO 
0 . 00000&•00 
0, 0000 0:1:•00 
0 . 00000&•00 
O . HOOOI• OO 
o.ooooot••• 

- S. 151·U 
- 2 . Hr-11 

1 . 1SC•U 
1 . UE•U 
~ . 101·11 

4 , 1SC"·U 
l. ftl·ll 
2.f21·11 

•l.UI•IO 
-Z . UC•OJ 
-2 . tti•Ol 
• 1.02&o01 
- I . UI.•OO 
. , , JU•OO 
· 1 . tl&•OO 
-J . tS:I•OO 
•1 . 111•01 
- t . J61• 02 
• l . t•C•OO 
·l. lk•OO 

WP0143037 
January 9, 1997 

Pa e t6S 



FMT. Version 2.3 
User's Manual, Version J.l . INFORMATION ONlY 
Appendix N: Sample Output F'lle ''Np...NaCLBM_UN.Otrr' 

1 . UtSUnl•01 
J . C616JOiea•01 
S , USIUOU:oOO 
0, OOOOOOOOit•OO 
0. 000000001:•00 
0. 000000001•00 
1 . fSOUUIIhOO 
o. ooo.ooooa•oO 
J . nnteUI•OO 
0 .. OOOOOOOOC•OO 
0 . 000000001•00 
0. 000000002-tOO 
o. 000000001•00 
o. oooooooo&-•oo 
0 . 000000001•00 
o. ooooooooa.oo 
0 . 000000001•00 
0 , OOOOOOOOitoOO 
1 , 1 7Sf1S711to00 
0 , OOOOOOOOihOO 
0. 0000000011<00 
0 . 000000001• 00 

•t .uun .. l·lS 

I . UOllHU•U 
S . U IOU01Jo01 
S • • iO.It lOSt•OO 
0 . 000000001•00 
o . ottOOOOO'I•OO 
o.oooooooo••o• 
S ,fotUIUI•OO 
O.OOOOOOOOI•to 
I . IOU1l111·0f 
o .... OOOOOitOO 
0 .000000001•00 
0 , OOOOOOOOio 00 
0 . 00000000&•00 
Q I QQOOOOOOit QQ 
0 . 000000001•00 
0 . OOOOOOOOt•OO 
0. 000000001•00 
0 . 000000001•00 
1 . 133111SIIoU 
0 . 000000001•00 
0 .000000001• 00 
o. oooooooo~ooo 

•J , tUUIUI•U 

•. .,111.110•01 
l . tUQUll-41 
S . OU SUlii•OO 
O. OOOOI>OOOt•OO 
0.000000001•00 
0 . OOOOOOOO't•OO 
\ .0)1J UUS:•OO 
0 ,000000001+00 
f . IIUOIUC.O& 
0 . OOOOOOOOC:tOO 
0 . 000000001•00 
0.00000000£<00 
0 . 000000001+00 
0 . 000000001:•00 
0 . 000000001•00 
0 .00000000&•00 
O. OOOOOOOOE+OO 
0.000000001+00 
1.SU1UU.I•Ot 
0 . 000000001•00 
0 .OOOOOOOOR•OO 
0 . 000000001•00 

-l . SOUU&U:•IS 

-"1· -o/Utv 

l .OOll&llfi•OS 
l. tS.UOS.OI•~ 

l. Ul"llli•OS 
0 . 000000001•00 
O. OOOOOOOfttOO 
0.000000001•00 
l.110U1UI•OS 
0.000000001•00 
l •• 2tSJ.S'70~•00 
0. 000000001• DO 
0.000000001:•00 
0 , OOOOOOOOE•OO 
0 . 000000001•00 
0. 000000001:•00 
0 . 000000001•00 
0.000000001•00 
o ,ooooooooaooo 
0 , OOOOOOOOioOO 
J .6SUtUII•Ol 
0. 000000001•00 
O,OOOOOOOOil+OO 
O.OOOOOOOOC•OO 
0 . 00000000&•00 

=--,.,t&Ml--.1 .. c::alt:J\81 
Qlorl• 
lllaltllr .,..,_ .... , .. 
... "JOD 
Air ..... 
ar•ae 
'l'l'eeft'SI 
~UVI 

Aa ClUI 
VIYll 
"-'lVI 
ClOf•CILI 
~ .... 
tlectrcm 
a..rp 

.. , .. , . .,,, 
IOI>~Uon ... - .... aueo~ .,. -ltted -i•y 

801A1rtlllf IIOL o . nnnsusoun U t .n 
ftS ~U .$UUI UUU oil 

IQO IIM'D 
llolfp03C:Ol C o I ..._.,)CO) I • I .... .... 
Cl- Cl• _,_ ..... ,. 
CO~I ... I CI02C .. ) 
llpOJ• llpO)• .. ... 
llpO)C:O}- llp03COl · 
CO)• C'O)• 
011· 011• 
llpOJOIIIeql llpOJOIIC .. I 
llpOlfCOJI2•· -31C:OJI2•· 
-.ltC'Oltl•• - lllp02(CO)U•-
IIp02COIIU· llp01fl*l1· 
ICIIaqJ •• • •• •• co. tlcnt• . ec:t•.oaly 
MOMCacU .• , •• . to. tluat• .bu•. oely 
llp010Mf .. ecll -2011f....SI 
-lOMI-rl llp02fllfl-rl 
•JIIIP03 ICOI1310 l..OU-J>I&AI&olll 
!lOCI II .. 
ll&.ttc:'O) IIIUc'oll'-• 
klC'Ol . loHl:o •non 
lla)CO) . liUO__)talC:01•M•t41!YV•t• 
-.lCOl ,tQO "ftte.....-.u-lte 
llalMICIOJI:I , J IUO "'-

:.!~t:O~:::U~t:':!"'011l~:l~.o 
lqlllllt>rl- 11M 1\1 • 11. 101101 
lol>ic IU'-tJI ial • S . UOJU 
o.na.lty, l<olco) • Utt . t S 
!C021111 10!1UC03CGII • 

) , 810S1l1SC•OI 
, . •uansn:•U 
S . 4lU. 1tOI•OO 
0.000000008•01 
• . 000000001·~· 
o. ooooooooa•oo 
t , eSO.SI)SS•OO 
0. GOOIOOIOitOO ), • .,s, ..... .. , 
• . 000000001:•00 
0 . 000100001•00 
O. OOotOOOO&•OO 
o . 000000001•00 
0 . 000100001•00 
o . 000000001•00 
o . 000000001•00 
0. 00000000..•00 
o . 000000001•00 
J , 4lUUUI•OO 
o. oooooooo•·•• 
• • 000000001•00 
o. 00000000&•00 

l . U OlllSt i•OJ 
S.SSlllUla•O) 
S , fiOOOOili•OO 
O. OOOOOOOta•OO 
o.oooooooot•OO 
0 , 000000008•00 .. , .. ,.., .... , 
t . OOOOOOOOio 00 
I .OnnUOI•OJ 
0 . 000000001•00 
• • 00000000&•00 
0 . 01000000&•00 
• . 000000001•00 
0 . 000000001-40 
o . ooooooooa.oo 
0 , ODOOOOOft•OD 
0.000000001•00 
O.OOOOOOOOC• OO 
C . Ol5UNti•Ol 
0 . 000000001•00 
O. OOOOOOOOitoOO 
o . ODOOOOOOI:•OO 

... l&llty 

I.JIU SI·Ol 
t . nnta.oo 
S . ,IOltJ•OO 
S . ,Ott )S•OO 
l . tnn•oa 
1 . 0Ul&&•Of 
l . ,UIS&·O& s.,lu•"' 
I , JUlJI•Ol 
l . IOUft·01 
l .llOUI•Of 
• • S71SI.I•JO 
l . ounc-u 
l . SIStU·lS 
3 . SStollt•ll 
0 .000001•00 
0 . 00000&•00 
0 . 000001:·•00 
O. OOOOOE+OO 
0 , 000001.•00 
o . 000001• 00 
O.OOOOOC.• OO 
0 , 000001•00 
0 ,000001•00 
o.oooooa. oo 
0 . 000001•00 

5 . U SI 

... llol&rl<y 

• • IJtlS1T'I&+Ol 
4 . tltl,lO,.I•OI 
S . Ollt 'Ulli•OO 
0 . 000000001•00 
0 . 000000001•00 
O_OOMOOOot•OI 
S.OJlSOitU.OO 
0 .00000-•00 
t . JtOilOtt&•ot 
0 ,000000001•00 
0 . OOOIOOONtOO 
0 . 000000001•00 
0 . OtOODOOOt• OO 
0 . 000000001•00 
0 . 000000001•00 
0 . 00000000&•00 
0 . 000000-•00 
o.ooooooooc .. oo 
S . UtlUUI·"' 
o.ooooooooa••• 
0.000000001•00 
O. OOOOOOOot+OO 

1 ,11011£-01 
l . OOOOOW:• OO 
'S • .ltltOC• OO 
'S .. UUti•OO 
l .USUI•Of 
t . ISI1li•Of 
J , U&Il.l-4. 
2, 3'AlGC-t:l' 
3 . UOJoa-Ol 
3.tnna·ot ,, . .,., .. ., 
4 , S7f51.1·10 
l.IUUJ>·lS 
l . lS&OII•l& 
7. H 67tl·ll 
0 . 00000&+00 
0 . 00000&• 00 
1.00000&•00 
1. 000001•00 
l . OOOOO"C•OO 
t .ooooot•oo 
l . OOOOOI• OO 
l ~ OOOOQ•OO 

1 . 000001!•00 
). , OOOOR•OO 
I 000001• 00 

O. USJ 
1 . 000 

o . tu3 
0 t U3 
O. Jl03 ,_, .. 
'·"" s.tu 
J.IU 

1 . S.ll .. 03 
D.S4U 

1 . 000 
"1. StiSI:·OS 
T."nc-10 
O. lt" 

1 . 000 
1 . 000 
1.000 
~ . 000 
1 , 000 
J.OOO 
1 ... 000 
1. 000 
1.000 
1.000 
1.000 

~ 
~ 

_,_ 
........ u. ....,._, .. 
c.Jci• 
Ollot-U.. 
lllalfu .,.._ -· ... ....... 
Air 

Tot&1 ... _._ 

l .Ut1ti•Ol 
J , &lJU&oOO 
l . tSOUI• OO 
1.nonc•oo 
1.nnoa-oa 
I .Ol3U&·Of 
S. II1Sti-OS 
1 . 001111·01 
. . .. JlOI·OO 
, _.,., ... fit 
J . U . IIIt•OJ 
l . SIIlU·lD 
1 . 1Silta·ll 
s.sun .. u 
a . n &nc-n 
0 . OtoOOI-40 
0 . OODOO&•i»O 
0 .000001+00 
0 .000001•00 
0 . 000001•00 
o.oooooa.oo 
o.ooooolhOO 
0 , 000001.•00 
O. OOOOOlt•OO 
0 . 000001:•00 
o. oooooaooo 

1 .0011nlU• OS 
1 .tSUt,II•OS 
1 . U&f54lO&+OS 
0 . 00000000'1:•00 
o.oooooooot.oo 
0 . 00000000&•00 
1 .. 110.2?SSS&•OS 
0.000000001• 00 
t . UStl,t.Sa•O& 
o.oooooooa••oo 
0 . 000000001•00 
o. ooooooooa.oo 
O, OOOOOOOO.IoOO 
0,000000001•00 
o. ooooooooa._oo 
0. 000000001•00 
0 . 000000001•00 
0 . 000000001•00 
l , JitlJU S'I·Ol 
0 . 00000000'1•00 
0 . 000000001•00 
o . ooooooooa.oo 

...... 
a.-1 ... 
'ln<'wlll 
ft CM 
lloiCllll 
VIYll 
"'CYI 
CIOI•IILI 
JlbOI'PbONI 
n.cucm 

.. J.ulty 

. . ....... 01 
l . tSOOli•OO 
S . 03UOI•OO 
S. OllUI•OO 
I . Uil'I&•Of 
3 .1f1UI•O& 
l . S40Sti•N 
5 . UIUI•t1 
I.USIII·01 
t .USUI•OI 
S. lOIOli·Ot 
• ,OtiUI·lO 
I . UUII•ll 
I . &JIJfl·lS 
J ,JtOtiC.II 
O.OOOOO't•OO 
0 .000001• 00 
O. OOOOOt•OO 
0 ,000001•00 
0 .000001•00 
0 .00000••00 
0 . 000001•00 
O.OOOOOt• OO 
0 . OOOOOC:•OO 
O. OOOOOit•DO 
o.oooooa.oo 

.. ,u ... 
l . tsUU•OS 
) .11:0ilt•OC 
1 . 1\.CI,t•OS 
l . 'riO,U• OS 
z.one7a•Ot 
l . llSU&•O& 
• . utt2I•Ol 
S ,UISSI·OI 
J . tl&tOI•Ol 
S .UOlOI•OJ 
l oiUUI•OS 
1 . 111111·01 
3.4&1 U I·OS 
&tntus~to 
f . IUotl·ll 
o.ooooow-•oo 
0 ,000001•00 
O. OOOOOC•OO 
0.000001•00 
0 . 000001• 00 
0 . OOOOOE•OO 
0 . 000001•00 
0 .000001•00 
O. OOOOOil• OO 
0 . 000001•00 
0 .000001•00 

- 1 .11C.IO 
•l.llll•lO 

t . ou-u 
J . Sl&• lO 
J.Ua-10 

•t.ln·to 
l.U.C•IO 
S.lU·10 
t .OSC.lO 

•l: . t.SZ:•O.l 
•2 . 111•03: 
-2 . 6 1&•00 
-J . lli·•OO 
•t . 161•U 
-I . UI•Ol 
.,. 721•00 
... ., . )61•00 
•"t . t Ot•OO 
•'r . UI• OO 
., . .. 1•00 
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FMT, Version 2.3 
User's Manual, Version 1.1 ~~~fORMATION ONLY 
Appaldix N: Sample Output File "Np....NaCLBMJJN.OlTI"' 

&olllt1oe ,_,__,., calculAted 
sccm1ca- • n .7nnnusu 
IQO- Jll ,lUtUitSfU 
Nlltllrel Ul.tttlltiiUU 

..,,...., • g/1 

aos~uoe rv-~••• - • _,u .. ~~ 
IGCRnca 1101. O, JIIU01AS&Il11 llt.ut 
1W UJ . SUlSfHltst • II 

IQO lairD 
~)COJft l ........ )C'O)It ) .... ... 
Cl• Cl• 
MCOJ· ltC'Ol· 
C'Ol • CO)• 
COJioq) C02 I "''I 
~- ~-
MpO)• ~· 
Mp02C'O)· Mp02C01· 
Mp021CO)IJ•· "'>>l ICOJ)l• · 
M• " • Mp021C01))... """)IC'Ollh• -
"1>020011oql llpOloHI"''I 
IIJ>021 01112 • ._,., I 00112· 
!Clloq) ••••••• co.tltrat• .ocl4.oe1y 
...at~Ca.q • •• , • •• to . t ltrat• .bu• . ODIY 
Mp020111~1 ...,,0111.....0 
""'lCIII-rl ...,20111-rl 
llaltlp021COll 2 l t i..PI-..Q.JIIIA&ID 
- 11<• 
IIUICD) -..u •• 
....,CQ) . lO)QQ -.u. 
llt.lCOl . 7IOQ...._JIIIt.lCOl·-~ .. 
llalCOa .W2 ,...,__utc.• 
llaliiiCOlU .2100 ,.._ 

, ,,unc-01 
t . tttll&•OO 
s.noooa.oo 
s.aoatn.oo 
t . IU0,.•04 
• .nuu-os 
S.UOHC•Of 
t . HU11!•01 
• •• uua-o1 
l , U&Uit•07 
2 .72677&·01 
J t 1160tS-·O, 
l ,HIOO&•IO 
1.71165&·10 
t .nnn-u 
O.OOOOOittOO 
0 . 00000'&•00 
o.oooooa•oo 
0 . 000001• 00 
o.ooooo .. oo 
O. OOOOOt• OO 
0 .00000:~•00 
0.00000&•00 
t .oooou.oo 
I . ON00'!-•00 
0 . 000001•00 

1 . 710UC.OI 
) .00000 .. 00 
S.lt0012• 00 
S . '2t00 ) S•00 
l .CC.U Ot·O· 
l , IOUflt-06 
I.S5UII·OS 
~.uoosa-o7 

e.t7nn-o7 
2 , 4JOU R-01 
l,OIOOSC·U 
1 . 51tt11t•OI 
1.167SU•U 
1.111651•10 
• .•ono&-IS 
0 .000001•00 
0 . 000001•00 
1 , 000001•00 
1 .000001•00 
1 • 600,00'1•00 
1 . 000002•00 
1 . 000001•00 
1....00000&•00 
1 .000001'•00 
1 .0UOOC.OO 
l . OOOOO!t<OO 

t .nu 

._u, .. &ol~•'• -~~ 
_.-n Ult.U&'liiiSliU .. , .. , . '" 

.. I,.U• ,...._t...,.- 011 -IUod -ny 
-.c7Tt'* 1101. O. JIISJO'IOUUS.I ll~cn 
,_ UI . U Sl167SOUS .II 

1 .710'10C•Ol 
• ~00000••00 

O.US) 
l.OOO 

O.tUO 
o.uu 
o. )10.) 

l.StlU•U 
J.tOl 

O, SU7 
l , U O 
L ilt 

l.SitZI•OS 
) , tJO 

7 . tJ011·10 
1.000 

O. lUI 
1 . 000 
1 . 000 
1 .000 
1.000 
1.000 
1.000 
1.000 
1 . 000 
1 . 000 
s .oto 
1 .000 

·I. U 

II)"'ZOIIOD 
~on 
SOdha 
JIOte.ath• _. ... 
catch• 
Clllor1• 
s-.lt\&.r 
CU1Io<l 

-~ ... lloOion 
Mr ...... 
analno 
'ft.CU'Il 
1'1>11Yl 
»Ill II 
IIIYll 

"'t.al IID1u 
a. tJOnc•OS 
J . US&JI•OO 
l . tSOI,R•OO 
I..SOUI•OO 
J . U UU•OI 
1 .uaur-os 
l.IIUSI•OI 
J . IOOlSC• 01 
I.UUt&·O'I 
• .unu-oa 
t.CUIIIl•Ot 
1. 1Uitlt•OI 
t . UO'Ifi·U 
1. uoua-u 
S , UlUI·U 
O. OOOOOt•OO 
0 . 000001•00 
0 . 000001•00 
o.ooooo•.oo 
0 . 000001•00 
o.oooooa.oo 
0 . 000001•00 
0 . 00000&•00 
0 . 00000&-00 
O. OOOOot•OO 
o.-oa-oo 

... lVI 
ClOt• I& I __....,.. 
l.lect~• 

~ 

A<< eocr 'l'ot.al llolu 
1 . ,,,, •• 01 
) , 4 l5fU•OO 

Nolul~ 

C. tltUihOI 
l . t&f07&•00 
t.Ol_247&•00 
S. 021Sli•OO 
a,u ona-o• 
J . IOf&OE•OS 
, ,1tUOI•OI 
t .cnna.o1 
) , fiS121t•07 
l . I UUC•Ol 
J .CU201t•OI 
J .UOIU•OI 
) . 111051•10 
1.UUIC•10 
t .unn-u 
0 . 000001•00 
0 . 000001'•00 
0 . 000001•00 
0 . 000.001•00 
0 . 000001•00 
• • 000001•00 
· ~000001•00 
o.oooooa. .. oo 
O. OOOOUoOO 
• • HOOOI•OO 
• • 00000~•00 

Nolv1ty 

• • ntsii'•Ol 
I . t45'171t•OO 

'"V/lttu 

t .nn1a<os 
I . UOUI• Of 
l . twrt~t.os 
t .. ,eo2e11•tS 
S , COUSI• OI 
J.UUII•OO 
J .112Uit•Ol 
L U ill i-OJ 
I.OHtllt-01 
J .UUU•02 
t •• t71U•OJ 
) .U'75&1·01 
t . fiOJOit•OS 
• .snu a-os 
) .UUU•tt 
o.oooooa.oo 
0 .0000011•00 
0 . 000001•00 
0 . 000001•00 
O. OOOOOt•OO 
0 . 000001:•00 
0 .. 000001•00 
o.oooooa.eo 
0 . 0000011•00 
O. OHOOt•OO 
0 , 000011•00 

IIVIII

t . UIUC•ot 
l.UtJH•Of 

•) , SI!•DI 
• 1 . Jli'•Ol 

1 .011·07 
1.11a-n 

•1. 411:•01 
LSti•01 

• 3 . ISI~a·7 

•1.731t•OI 
• 1 . 17&·01 
•J . U&•OJ 
•J . UII•02 
•) .. O.lla.OO 
.,,n .. oo 
•t .Uit• Ol 
•l . lllt·OI 
•2 . US•OO ... ., ..... 
•4 . 1l lt•OO 
-\.. 101:•0.0 ........... 

O.atptor 

WP0 f43037 
January 9, 1997 
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Appendix N: Sample Output File ''Np_NaCLBM_LIN.our· 

II ... ... ~ . U.OOOR•OO s..nnu .. o o . tut l. tiU&a•OO , .. , . ., ... 1 . 1WIU•U 
Cl• Cl• s . &n••~•~ S...lUSU:•OO •.• no l . tsO&OI•H S , tltSU•H s . n ttslt•OS 

i 
_ ,_ _, _ 

1. 010Uit•OJ l . l &UU·N l..li OI I . IUti&•U t . O&tUC• .. 1 .5117-01 
COl• COl o S . U UJC•N s .tusu-os 2 . SJ'71&•0) 1 .1UI- •.mcu .... ) . t1&0Jt•Ol - ... 1 , UO)I&-t5 • •• "71571·0& o.wn t ,UOIJe-tt l NSUI•tS l. IUUC•OI •l. ltt•Ot 
C011 .. , -· .. , • • >Ofll.•tl l . Uifft•Gl 2 . tN 1. nHU·OI I . HSlll"" 1 .,,,,. •• n ·l . l'J&-07 

~·-~~-
.,a:I ICOl llo- 1 . 410711-07 t .o1nn·u 2 . UOSI-OS 1. 211511..., I Ulll1 .. 1 J , UUU•Ol 1 . 111·01 

,.c.xool· 

__ ,_ 
l .UCU &-Cl 2 . U lOR-o7 1 . U. O, WIIti•H s .tnn~>n s . tsmc-u S . UI•U 

..,aJ ICOIIJ - • _.,,eo,u-- J . t snn: ... ) . OftlU·ll 't . tHU•ll l.UUJI· OI I .UilU •H I .UOUC·tl S . UJ:-ot 
668 ..,,. ..,,. J . t tnce.a l .tJO:U.. ,_,., 1 .2UUI• .. I .Ul•U •tl t . otNJc-n • l . IU•tt 
&eP .. "' , .otllll-10 l . llU?t•OI l . tl.l t.tUSO.lt J ,UUU•lt 2 .,...,..., • l . UI·H 

m 
., .. , .... l _ ..... 

l.lD-10 1 , 7110111:·, 0 1 .000 &.tnnc-u l.UlSII-11 t .unn-os s.uc-•• 
IIP021GIIIl• .,a:III*Jl• J . tu uc-u s . t onoc-u .. ,... &. ,.ltsi• U s . &ln~~>n • t unc-.o& l .UC-41 
IICII-.1 ..... t<t . tlt:n ... aciAI .O&I.J' • • OOOOC&•OO 0. OOOOH:•te 1 .. 000 e . ...ota•oo '·'" ...... .. .....-... _,_ ........ 
••• u .. , •.•• • u.uu.c.. ...... -.t., . .--0 o.-O<ZDOf ...... ···--·· ··-·" ·---- •1:. 151•01 

7~ .,... ...... ._.,,.,....,, ·---00 l . OOH'Ct•OO 1.011 • • OOMIII•" .. -.. . .......... •J . Olt•OO s .,.:DGII(-1 --·-· ··-- LOOOOU• OO 1.001 .......... ........... " t . o."Mt•M •l u .... 
876 l'ol~ICOIIJtoi,JnA&II>~ ··-- .... ~·· , .... t .HMOI•H t .eeotei'•M t . OMOti•H •1 . >21•01 
877 ..C1 l t.. ..... - .. 1.~ ... 1.- ··-·" ..-...... • --·•o •1 . 2-U-:01 

i 
-l ...... u •• ··-- 1.-.oo 1.- .. -... t . tol4e&•M · --lt41 •2.101~00 __,,_ •a. ........... 1: . OOOC:OI:•M 1.- ··-··" • . ...-c. ... . .. ....-&:•" ·1 . 5noOO _,_,____,..,col·--•u ·--Oit- 1 .0000~ ) . NO O. MMOI• ot ....... ~-... ··-·- •1 .11~•00 

llt.lCOl. IOO - trtu ..... -- 1. oooooc..oo ··- t . MOoot•M .. -... 0 . -0it• OO •1 • ....-c•OO 
lloliUC*l U . D>Q - O. OOMGC•OO 1.·-- 1.- 0.-... - . . ... 00&•00 ··--- •S , UC.•OO 

I'll ,., .. , ... "' - · ·1 .. ....... I . tin I . SCU 
o-otl~ C..UlU•r• 1 . )UU1 
lllfollU.IIrl• .. '" • n , •Mtt.l 
1-C ·~ IWJ . S . IIOS4l .. = -It)', ,.,_, . n u . a 

!90 
rCOJae•• s .. rteo:llt ll • I ,U l._ .. . u 

w - • - 'Lor '•lalfty• II •u tn<U• 100 to - -
• - - I alit)"'- '....U.Sty" OH- .-rt~&J....--

Jt · :=t:r.• c~...:n. ~Ut ....,.. CCI8al . -tcwow:;wcs crlc.tat 
• .. t:"-"U• 1 .... CM' ..s....n.t•. n .•1. .. 10ttu'lbpl m ' l .. ltl""IWlt;tl tor - ~ .SI:Jl <ooory ..U -..u-
' 1 .. \t(,....U&l ~· t•-= ftta) G,.,_ .... uuu ,. •• ., = •~M~Woe 'tttntl• • I . ,.._..,_ ,.. ...... ..... , 

~ l-k """"-ft -~- t.- opUeo1 IIPMC13 vtta ao 1oo s .o-w ..cl IIWf , · ' o».1Mtoft> _., ,...., IIPM...._,-1111<1-<100 oat&!: 
90£ U .OI II •IUII•IM-oel-eGJ~--- t-t. rvM . .. I , UI1tD . unt, ..,.,U 

I - 1. __ ,_, _ _ .. 
) , fte-el t • l &e1wta 

11.1_.- •• n-• ~-= ftt.&1 •'"· .... •lallt;t ... .. l .. Uy Aq . .. ,u~ac g•o ,, ) , I&UlS1U•OI l oUIIN I'7C•Ol o . t U11llU41 t ~eGl71l.UteOS ---912 l . lfnuttt•tl s .IJJ•nl'tt•Ol • •• ., .......... 1 1 . ~SlnSlOJ:4S --1113 , , f llt ltSIC•tt I , UHOHU•OO I .OUUUU•OO l . t.SC6St2.SI.•M _._ 
91.C . .. eooeoe. .... .. ....... - t • .OMOOOOE•oo- ··"--·- ....... ~-. 
91!i O. OO .... IOC • OO ........... _ I.MOOOOOC.•IM O. OOOOOOICZ,.OI - lla ~I§ I tMOMMW•OO ··-·-.. ............ " O. HOOOOOG:I•CO C&lc-lwt 

'· 1 . tlt1UIOI•OO s . &o&aS&tta•ot s .oun-nsa.oo l . 'tlt DtSabOS Cillo<-
118 t . oottOOOOC•OO o.tMoooooa•oo • •• 0 .......... o.-oooa .. o illltUw 

J , &1Uit11&•00 2 .07 Ct2l lai•OI t • .sutnn-11 2 -2lottOUI>01 can. 
920 t . NHOOOU•IO . .......... oo 0 .. 000.00000:&•00 0 . QOOOOCOOE+OO Poet• 
1!?.1 . ......... c ... 0 . 000000001• 00 O. OMOOOOOI:•OO o .. oooooooot•oo 

_, ... 
m 0 . 000001001•00 o .oooooo~.oo • • 00000000£-00 0 . 0000'00101:•00 Ur 

t .OOOOOOOIC•OO t . OOOOOOOOI•OO ......... 011• 01 0 . 00000000'1•00 ~ ... 
92~ 1 ,. OOOOOOOOt•OO 0 . 00000000&•00 0 . 00000000&+00 O.OOOGOOOO"I•OO a.-! .. 
825 O. OOOOOOtOI• OO o. ooooooooa•oo 0. OOOOOOOOE•OO 0 . 000000001...00 --··· ~~ 

• • 000000001+00 0 . 000000001• 00 0 . OOOOOOOot•OO o .. ooooooooa.oo "ft>UYI 
o.ooooooooc.oo 0 . 000000001•00 o.oooooooo••oo 0 . 000000002•00 ¥ l Ull 

9~ 0 , OOOOOOOOC•OO 0 . 000000001•00 0 . 00000000!-•00 0 , 00000000&•00 II(Vll e. 1 . UI&UHI •OO t , l111lUti·07 t .f'ti&Hl&E>-07 2 ,055U21U•OI "''"' h1 0 ' 00000000&•00 0 . 000000001•00 0. 000000001.•00 0. 00000000£•00 C104•111.1 
o. 000000001• 00 o.ooooooota•o• 0 . 000000001•00 o. oooooooo••oo -opi\ONO 

eb 0. 000000001•00 0 .000000001•00 0.00000000.£•00 0 . 0 0000000£•00 5 l.et..ron 
•t. lllli161C·U .S .UI001UI•Il -4 . ltOIUIU·lS 0 , 000000001•00 Cll&ro• 

3~R hcluUon ,._, ... t.• r • , C:alc:vlatiO 

~~i 
coun'IGII MA.II Ul , tiiU12U1ll 11\'-
JUo rcuo U1 . UI10U2100l ,, .... 
'I'DIIfl-01 u1 . nnsonun g/lcq!QO 

&~. ~~l~ aoi\Otlon tri;~~Issmnu )(:vi••) • 9 11 

m ··=:v.,-;:-•·r;,;:::;,:a.:t:U'"" o-n~~. 
5 'I'DJ 2U , UUUU1U7 oil 

til -lty lou"" 6ft ''" - IOOCI ool•tlono UU . tlSSIDt116 o i l 
,.rc:.et. N l a U v. ~ror w Mel 48Mh:y 0 .0000000000000001400 ' 

~ td ~or~CIIIIroto ... 'I'CIIrtftW 

~ 
..... , .. _ IIDio.Ut;t kUW\ty A« CMt ""t.al l&olM M1erlt;t .,,u ..... -cn.ur 

m 100 ... '"" l ,llNt~l 1 . ,IDJG.£.-01 o .tnc 1 , t Hl'tC.01 • t&UU•OI a . tU1'U•OS 
~OOJI•I .....,...r.oJio l l . tltHI:.OO 1 . 000001:•00 1.001 J 4"1Snt•OO t . tUUC.H I . UU11>N 

i 
... ... S.IIOOot•OO S.211'J5C•OO o . tut l.tSI U I•tl S , OUUI•OO 1 . 1UHt• OS 
Cl• C'l• S . I IUS&+-00 S.216tlt•eo o . tut t . t SOIIC•H , , ouna-oo s .nuu.n 
CCI>• COl• s . oSHU-1U 2 ,'tH--tS 2. St101•01 J,ncu-.u . . . .... &e-.. S .64SIII .. I -·- _,_ 1 .01UQ.-Ol 

,_, __ .. ,.,. 1 uuur-•• e. u ua-N '·"'.,-~•0\ 

! 011• -- a . nutt-o~ 1 . 2>6151-0S 1 . 501 , ..... ,_ I . IJSIOI•OS I . UUOC.tl -). &l~-ot 

~rC'OJU•· ~lecl)l 2•- l , 'lJU"'ll:-ol L1, 0:fE:•U 2 . Uitlc·IS 2. JOiftoll &.enn ....., a . U StU·Ol .. .,.,. ... 
ewe .. , -· .. · 2 . 101501'-ol C.'103ca:··01 l . tN t , IJiltll-H I . .. ., ... ., t . IIS&t&-11 ., ... ~-; ~CCO)tl•- -.o~ocoJu- 1 , 0 SlSt•t1 l . HOlU.U l ,t,S)t•\1 . ... u ..... 1 1151tl•l1 l . llU\C-41 1."U&-OI 
....,XOI· 

__ ,_ 
a.un.a-n I . O lll&:•01 l.tlt • • noo1a-oo t . suna-n , t nnz..OJ ' ·•~-u ..,. -· 1 . t 1"?'21't-CI l ~St2·~·· 

,., .. .. ,., ..... ,,,,. ...... I , UIIIC·n .... , ...... 

I 
__ , .. , .,.,.. ... , l .ll6~10 1-11.&11&--.lO 1.000 , , .,Slil·ll s . ,uua-JO • .»u•s-os l , lU-11 

"" .. s.on a-11 &. ).&)MI:-10 ) . t11 I .U.UC·ll t . UHII-10 l . tiUiiE'-O't •1 .. 1-H-N .....,, .. ,_ ..,altCII11• 1.n rnc-u 1.0211U·U o.nM J , Utsft•U J , NIU&-U t . ltltU ... I t .su-oo -=••...-)·····••'-• u~e.-.cJe.-.Jy .......... ··-- 1.000 ............ ............ ' ·"" .... ·l .. • t••Ol 
.... (6c1 ...... ~ U U.tA • ..._e -'• o.oo- o .oonc:c .. • 

, __ 
O. IOMOI'-00 ........... ··--- •2. tU.U ..,,.,, ....... __ ,_, ........ o. l.O'OOOQI:• OO l-- ··--- ··-- ··-··- -.l . M&• to 

~; -·-· _1011,_1 • • -0~ 1.DOOOCII• .. 1 . 000 e.ooocq.ee ... -... • . ....u: ... ... J . OZ•M 
~ICOli1111..PU;AIUD,.P1- ......... oo "l.MIOOI•M 1 . HO O, OOKOioOO I . MtOOC•M . . ... ect-•00 -t. J tt•'0-2 

~ 
..Cl ,..]1.-b o . ......-.oe t . 00-·00 ··- .... -- .. - .. .. ._. .. •1 , )6141 
IIOIICD.J u ... ........... 1 . 0IOOOS• MI 1 . - .. -...... ......... " ........... ·2 .1-

I" =::~=~oos:_.....::..UO: 
. . ... 00&•00 1 . ooooe£-00 s . - .... -... .... ..., ... .......... " •l .. Ja&• OO 

ii! 
........... l_ .. -~40 1 ... 101 .I ........ ··- ··· o.oooott·•• -l . C.'U•OO 

_,,OQ .,..,_.,,c. t . OOOOOt•OO 

, ___ 
1.000 ........... .......... 1 .00-lt •), ,IJ:>OO 

IOLI.ICOJ)I.bOO - o.-oo 1 . o-ooo_n..oo 1 .... ........ " ......... " ............ _.,,n:..o 
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t.tnl .. , .. 
J , O))If-'OS 

• "--tft ••la.llty• U .ol e tneU• 100 1D ~ plllue 
• ou •aolallcy• - •.cuney• u. - part lal - ... •o..c:e~J~t.o:r• ...eat 

-t . U 

+4QJit'f/lftl0 tor ~ .. wt.t.b ltCIIDIIl'O cvsx:• . ft:OO..._~ cd.t.er-10IU 
•'-t\aal:lon t ·ll!IISu: tor al.Auala, f l•log'\OUU/Iqt 
•loolOf~tiY1ty) tor~ ~1•• vltb ~ -u C'OOCeau•Uou 
•10010 Cpu-U.,al pr·M M&re) to.- , ..... 

'tot.&! 1101 •• 

l . 111Sl'6"JI"t• 01 
J.ntaU JUtU 
S . U 1 t6510S o00 
o. ooooo-ooo£•OO 
0.000000001!•00 
0 . 00000000£•00 
t .tsoenn~oo 
0. 000000008•00 
J . I ?6Sl'I I R•00 
0 . 00000000&•-00 
0 . 00000000£• 00 
0 0 000000001!• 00 
0~00000000~•00 

0 - 000000008•00 
o. ooooooooa .• oo 
0 . 000000001•00 
0 - 00000000.1'•00 
0 .OiiOOOOOOE•OO 
l . llSll$'711•00 
o .ooooooooa.oo 
O. OOOOOOOOS'•OO 
O. OOOOOOOOE-•00 

•\ . &U1UtR•lS 

Aq. llolaUty 

l.ltOUUi t.oOl 
s~ SS16Ut11:•01 
S.U000t l2a•OO 
0 , OOOOOOOOit•OO 
0 ,00000000£•00 
0 . 00000000&•00 
S . COSUOJ11•00 
o. ooooooooa.oo 
J. SU3$401t•Ol 
o.ooooooooa:•oo 
O, OOOOOOOOZ•OO 
o.ooooooooa.oo 
0 0 000000001.00 
O. OOOOOOOOE•OO 
0 , 000000001£.00 
o.oooooooot•oo 
0 0 ooooooooc.oo 
0. 000000001• 00 
l.ISU2UU-U 
0 ,0000000011•00 
0 . 00000000&+00 
0 . 000000001•00 

• I . OIUSOn&-U 

t . UUIOIU•tl 
• • 9102\121£+01 
S .021SOUII•OO 
0 .000000001•00 
O. OOOOOOOOttOO 
0, OOOOOOOO'C•OO 
5, 0111S50CI•OO 
o.ooooooooa.oo 
2 . l20112Uio0l 
0 , 000000001:•00 
o,oooooonc.oo 
0 . 000000008•00 
0 . 000000001:•00 
0 , OOOOOOOOC•OO 
o.ooooooooa. oo 
0 , OiiOOOOODC• 00 
0 . ooooooooc. 00 
o. 000000001:+00 
l.lOSUOSSJ:·OC 
0 , OOOOOOOOitOO 
o. 00000000&+00 
0 . 00000000&., 00 

·l , ,S1U U21:·1S 

Cotvt.loa PIU"-t•r• . ea l=l•t.S. 
cown"" .,., •n. nnson uS'J 
100 MUS HI . 01220UU05l 
ftSIIIII<VI U' .I'I'.IUU.UU6 

A4 · 1110/llta• 

l . 00111l06W•OS 
1 .tsU 1HOI•OS 
1.1$4UlS11•0S 
0.000000001•00 
0 . 00000000&•00 
o. 000000008•00 
t . 'MUJfU I+OS 
o. ooooo~oa•OO 
2 .111Ut70"'I•Ol 
o.oOOOOOOO~<oOO 

0 . 000000001.•00 
0.00000000!'•00 
o.oooooooot•OO 
o.ooooooooc. oo 
o.oooooooor •oo 
0 . 000000001•00 
0 0 000000001•00 
0 0 000000008•00 
l , Ot .. l$UI-G1 
o. 000000001:.00 
0 . 00000 000*•00 
0~ 00000000--E• OO 
0 . 000000001•00 

q,.e-1Uo4 1101vuoa Ool>ll lty 
_,.,.., uu.unocuost q/ .. J • Oil 

COl~tJ.cm hn.Mtu• lueG em .cpec:U.i.O Ot:lt.6\cy 
cownctt VOl. o .nt,~Of14SJU11 U~-. .. 
ms ~u .snuunno 1111 

I!YIU-=c 
N tualt.-: 
-•II• eale:J.ua 
QlorlQ• 
.. lltiU 
cabOII ... , ... 
-lOll 
Mr ........ ...,.,_ctl 
'lilt lVI 
M !tlll 
UCVll 
II)> IVI 
CI04•CIII,) 
-..pboNO 
&lee~ron 

O>aJye 

D.Mlty bao..t "" ~ all4 Mel aolutloM UII . Ult 06UOSI Oil 
h rc:..,t r e l a tlv. e rTO't n ...Cl o .. try o .. oooooooooooooaoc.ooo • 

100 to.TD 
*""':ICOJC • I _.acolc • l 
k • •• 
C:J • C:l• 
CIU• C'OJ • 
1«:0)· llt'OJ· 
OH• 01'• 
11)>02CCO)I2•· 11)>02Cc:oll2•· 
JrfSJ01{COl.)••- Mp02(CX)J ))•• -
C0) taql • CX)"l C6Ql 
- JCO)• llpC)aCOJ • 
~2· ~· 
"""lotCC..,I """lotCC..,I 
M• M• 
MpOa!OMI 2· -HOMI2· 
tclC.q • •••• • •• to , c.it.-z• t • .KlO. oo.ly 
,._,..,, , ..... to . tltrat..- .QC>)y 
-owcaa..SI~OHtao-41 
MIJOlOIIC-rl II)>O)OMC_,rl 
... ll\>C)2Cc:o312Coi...Dl~J-

II..: ~~ ~· 
-.«:0,) ~Uc...• 

ltla.2C'Ol . tOM20 J&etron 
MalCOJ ,liUO__,..,COJ•IIOp~ta 
"-lcol .K2 ,..._.....,t,dt• 
...:JIIICOJ)2 . ~Hl0 ~ 

11M C•looCOII•Il• -t· loq(OOI•Il 
-tle CO.U l clllllt• 1 . 21UU 
IQUI1il>rl- u " ' • n .11o,.u 
1oa_1c n.--.tl\ ••• • s.6U5'' 
-tty, q/101 • Ull. ll 
fCCQIOI • Jog(tco.1ffll • 

e ,nn ... ol 
t .. tnos-a..oo 
S . 6lOOOC•OO 
S . ,OSI:II•OO 
1. ssnn.-o, 
l.OII?IR-01 
J . n • •u:-os 
t . t12U 1•01 
J . unoa-01 
1 ,1 U Sli•01 
t . Ufll&-01 
1.3200$1•01 
1 -"'SIB-10 
1, 10U 51·10 
a.nonc-u 
o.ooooot.oo 
0.000001•00 
0 . 00000&-• 00 
o.ooooo:e-oo 
O. OOOOOt• OO 
o.oooooa.oo 
0 . 000001:•00 
0~00000'1•00 

O .~OOOl•OO 
o4oooooa•oo 
0 ,000001•00 

tocthlcy 

1 .7111U•OI 
1. oo,oooa..oo 
S . :UfOII•OO 
S . 1tS.S&• 00 
l . 0 .. 2lt·OS 
s . ttn t•o• 
l.ttU OI·OS 
J . SU141•11 
2 0 505&21:•1' 
• • fi$4111- 0l 
~ .UUII·O? 

2 . &216Jt·OI 
I , U7SU•10 
a. nnu-Jo 
l . U ilti· U 
O. OiiOOOI.OO 
o.oooooa.oo 
1 4000001•00 
I . OOOOO'COOil 
1 . 00000&•00 
1 . 000001•00 

· 1 . oooooa··OO 
l ~OOOOOK•OO 
1 . 000001•00 
1 4 00000t•OO 
1 . 000001t+OO 

, .• su 

O, Ol$4 ' 
1, 000 

O, t UI 
o. tnt 
J ,SJfii•02 
O,ll02 
O.WJI 
2 .UUI•OS 
1 . tSI08-IO 
~.to• 
l . IU 
l.tl7 
1.000 
J.tu. 

o.u11 
• • ooo 
1.000 
1.000 
1 . 000 
1 . 000 
\ ,000 
1.000 
1 . 000 
1.000 
1 .. 000 
s. .ooo 

t . t oot.o-os • • • as 

J , t'JI»>toOI 
J . l1SI2'COOO 
&, tUJSI•OO 
l . fSOttt•OO 
s .u ttoa-oo 
J . StOS11 ·0< 
I . lCOSIS·OS 
J , I10SSI•01 
I.OtSUI·01 
S.SUtOI•Ot 
• . CSitlii:•OI 
f , ~&StJC·Ot 

s . to•uz-u 
J,IIJl\1.•11 
t.ntua-u 
0 . OOOOOihOO 
0 . 000001•00 
0 . 000001"•00 
o. oooooa.oo 
0 . 000001'•00 
0 . 00000:£•00 
0 . 00000&-•00 
0.000001•00 
0 . 000002•00 
0.00000.+00 
o.oooooa.oo 

IIOlU'lty 

t , l ltS,a•Ol 
l . t tll'-'1•00 
S .. 012SO&•OO 
s .otncc.oo 
l. JtUtE•OJ 
t . llflli•O< 
~.tUUI•OS 

l.t2tUil·01 
2 . tU60I·Ol 
1.1~)108·01 

1 . 1tf12t;o.07 
l.Ot :llti•OI 
l .SU17C•l0 
t . IIUSI•U 
&. Ut6JC•U 
o,oooooc-oo 
0 , 000001•00 
O~OOOOOS•OO 
0 . oooooc .. oo 
0 . 000001•00 
O. OOOIXII•OO 
0.000008• 00 
0 .0000011~0 

0 .000001<•00 
0 . 000008-•00 
O. OOOOOit• 0-0 

oo/Utu 

I , Ha1ft•OS 
S.Ulf0£•06 
l . l W UC•OS 
l .'MtlOit•OS 
1 . 367011+01 
S,fUOtlto01 
S .Olll71·01 
J , t1Ul8·01 
l . ~CSHI•OI 

6.Ul0li•Ol 
>. t nttR·OJ 
~. UI1S'C•OJ 

&. UU11t•OS 
t , USf(I·OI 
l ,JUSI&-07 
0. OOOOOC'•-00 
O. OOOOOioOO 
0.000001•00 
0 . 000001'•00 
0 . 000001•00 
0 . 00000£•00 
0 . 00000&•00 
o ~ OOOOOI•OO 
o.oooooa·•oo 
0.000001•00 
O. OOOOOI<oOil 

··t.UI· OI 
t.tJt•OI 
l .. lS~t-Ot 

·t. ou:·o• 
a.ou-u 

• 1 ."8•01 
1 .211· 01 

•"- , fS.•OI ,,,...,.0. 
~- 4 f&•01 

•) . tSI•Ol 
•l , OI£+00 
_ _, · ' 4.1•00 
• t . l li:..O) 
·1.211·01 
•).2fR• OO 
•1.211•00 
- 1 ._)S&•OO 
.. J . S41.•00 
-4 . 1U•00 
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Appendix N: Sample Outpul File ''Np_Naa_aM_UN.Ot.rr' 

, .eunn&ltooa 
J .no• ontE•Ol 
S . OtUl218•00 
o.oooooooo•••• 
0. 000000001•00 
0 ~ 00000-0001• 00 
l . tSIOU021•00 
0 . OOOOOOOOI•GO 
J •• 1Utntii:•OO 
0 . 000000001•00 
O. OOODOOODC•OO 
0 . 00000000&•00 
O, OOOOOOOOR•OO 
O.OOOOOOOOE•OO 
0 .000000001•00 
o. oooOOOOOI•OO 
0 . 0000000011:•00 
0 . 000000001•00 
J . • UUUII•OO 
o.ooooooooa.oo 
o. ooooooooa.oo 
0 .0000000011•00 

•l .UU"SIIt·1S 

\.HOUU tloOJ 
$ ,1$1106011•01 
S . UOOOfUI•OO 
0 . OOOoooot.l•to 
0 . OOOOMNW-•00 
0 . 00000000&•00 
S .COUUJU•OO 
0 . 000000008•00 
l . 110UfUI•O) 
O. OOOOMOO:t.•M 
O. OOOODOOOit•OO 
o . ooooooot&•OO 
o . ooooooooaooo 
0 , OOOOCIOOOt•OO 
o . ooooooooaooo 
o . oooooootaooo 
0 . 00000000&•00 
o .. ooooooo•••oo 
"1. 0Uil11llt-Of 
0 . 000000001•00 
0 . 000000001•00 
0 . 000000001•00 

· f . stUJS.li·U 

Aq. -~lty 

t . nnatni•OI 
• . noooS1UoOl 
S .011S112U:•OO 
o.ooooooooa.oo 
o. ooooooon.oo 
o.eoooeoooa.•ot 
s . ouunta•OO 
0 . 00000000&+00 
1 . 71.Sttltt·OJ 
0 . 000000001•00 
o.oooooooo-..oo 
0 . 000000001•00 
0 .OOOot000£•00 
o.oooooooo •• oo 
0 . OOOOtOOO&+OO 
0 . OOOOOOOOE•OO 
o.ooooooou.oo 
0 . 000000001•00 
I. 10011 SUR·ot 
o .oooooooo .. oo 
0 . 000000001•00 
O. OOOOOOOOS:•OO 

·t. IOliUOll·lS 

&olu.tlon ,.r-t•.r• • C'alc:Qlat-ed 
IIOWfJC. liM& •n .lUUfUSlst 
Mao MUf Jn . &onoaotons 
macv/1101 Jn ,arauuoJ101 

1 ,001TlUJII•OS 
1 . tS:USOtJI•OS 
1.1S.6Cl111•05 
0. 00000000•00 
O.OOOONOO&•OO 
t , OOOOOOOR-
1 . 'f1UHO)II•OS 
0. 0000000011-
, .lUS.lOIIIoOl 
0 . 00000000&•00 
0 . 00000000&•00 
0 . 00000000£100 
0 . 00000000&·•00 
0 , 000000008•00 
0 , 000000001•00 
O. OOOOOOOOC•OO 
0 . 000000008•00 
0 . 00001)000£•00 
• ,11IOOfUE·01 
0 . 000000001'•00 
O.OOOOOOOOC•OO 
0 . 000000001' .. 00 
O.OOOOOOOOC•OO 

~111·1 • VII 

solution --ton ... _. .., -1Uo4 Ooulty 
IOIRnCII VOl.. O. JIIIlOffU 011U ll~en 
!VJ lU. SUtUUIU1 gtl 

'f .71UOC•Ol 
1 • OOOOOt•OO 
S . 2tt"l2:C•OO 
S .UlfU
S .lSIUI·OS 
J.IS .. U:•Of 
) . J111Sit·OS 
l . t .2101C.U 
t . JttUI·U 
l , tllSU'-07 
) .551711,•01 
1 . '-lttU:•OI 
l.CIUOX-10 
l . ltSOSI·lO 
l . t1UU·U 
0 .. 000001•00 
O.OOOOOC•OO 
1 .000001•00 
l . OOOOOC• OO 
t , OOOOOC•OO 
t . oooooaooo 
1 . 00000'&•00 
l .. oooooa.oo 
t .. OOOOOI•GO 
l . OOOODE•OO 
l . O.OOOOt•OO 

~a.cwea 
1041 .. 
Jrotaa.~l.-: 

-~Ca\ClWI 
OllorlM 
llll.lllll' 
~ _, .... ......... 
Ur .... ..,_.,.. 
ft'ecera:l 
'ltiUVI 
.. IIIII 
UCVJI 
liP IVI 
c:IOO•Ca.) - .... Uectc-oa 
a..rve 

o . uu 
1 . 000 

o . un 
o . ttlo 
2 . SU11t.02 
0 . )701 
o . s.u 
2 . 5UIIt-OS 
1 . 17011·10 

1.11t ,., .. 
l .tn 
1--.000 
J . tU 

0 .2U1 
t . ooo 
1 . 000 
s . oto 
t .ooo 
a .ooo 
1.000 
1.000 
a.ooo 
a . ooo 
1 . 000 
1 .000 

·•·n 

'!Otol .. , .. llol.orlty 

l . tl2.2l&•Ol ' ''''''l•Ol 
) . (1$&11•00 e.ne•n:·oo 
l . tUU&•OO S . 02lS1&•00 
t .tuo••·oo 5 . 0111• &•00 
1 . 1UOOI•Ot l . lt1UI•OJ 
I.U10fl• .. t .UIUC•Ot 
I.UUJI•OS J . t11SSI·t5 .. ,,,, .. .., 1 . 11;lU&.• 06 
&, t1UIII·01 • . uun-01 
• • UJ1ti• OI I . UUOit-01 
4 . 2SI0111•0t l . OUI11•01 
l , ) OflOI:•Ot t . lU1t C.Of 
5. 1511tll• 1l l.SOSUI• lO 
J . U11fl•ll 1 .Slii1C· Il 
J , JtUU·IJ S .,.Ulii· U 
O. OOOHC• OO o ooooo•·oo 
0 ,0000011•00 0 , OOOOOE•OO 
0 .000001•00 0 . 000001•00 
0 . 000001•00 O. OOOOOC•OO 
O. OOOOOt•OO o,ooooor.oo 
t . OOOOOC•OO O, OOOOOC•OO 
0 . 000001:•00 0 .000001•00 
O, OOOODC•OO o .ooooat• OO 
O. OOOOOI• OG o ,OOOOOC• OO 
0 . 000001• 00 0 . 000001'• 00 
0 , 00000.1•00 0 ,000001•00 

..,ut ... 
a . tnnc•OS 
J . UIIJC•O' 
t . ts••~"••OS 
I. 71nli•OS 
l . lOilt&•Ol 
S . ftltflt• OI 
I.Ulfte•O\ 
t . ,OOIQ:•Ol 
l . lUOU•OI 
J .UUli•U 
t . I USf&.Ol 
) .2111flt•Ol 
• . JOSU&-OS 
1 . 5111>&•01 
1 . 1UUI•Ol 
O. OOOOOS•OO 
O,OOOOOC• OO 
0 . 010001• 00 
0 . OOOOOC•OO 
0 . OOOOOC•OO 
0 . 000001'•00 
o. ooooor.oo 
0 .000001•00 
0 . 000001• 00 
0 . OOOOOihOO 
O, OOOOOioOO 

oucrlptor 

., . 1.£>01 
S. t l&•OI 
1 . nt-o1 
a. nr;.u 

-6, 01r;.01 ......... 
l .-lOK• Dl 

· 1 . 111·01 
l . UI·Ol ., ....... , 

• I . UE•Ol 
·J .osa.oo 
•l . 64C•OO 
•1 . )1&•02 
• l.llr;.OI 
·) . UlloOO 
- 1 . 011+00 
•l . UI-•00 
·1 .4.1&•00 
· • . 6tC•OO 
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-wr-
t/IIIWJO 

l"olutloa ..,._tcr• ...,.. u -..c-ua.a. ca..tcy 
IIOI.DnCM WL O, IIIUKS64UJ1t Utuo 
'tW lti .SUUllliU1 111 

Ull . tOlS161Uil Oil 

100 .. ,... 
JMMpOlC:Oi tol__,....olCOI l ol ..... .... 
C1· C:l· 
COh COJ• 
MCOI• IICOI• 
011· 1»4· 
IIJ>011C:OII2• · IIJ>OliC:OIU .. 
atJ102(C0ltl• • · )4»021COUh-• • 
IIJ>OIC:OI· IIJ>Ol<Ol· 
C:OIIeql C:OIIeql 
IIJ>Oh 111>02• 
11J>020111eql IIJ>0201CC""'I 
M• M• 
11J>02IOICI2· 11J>02101CI2• 
MClt.,q) .... • • . to.t.icrat.e .uht.ool.)t 
lf.attCIJQ, •••••• t.o. tltr•t• .bua .oal,y 

:=:l~l =~:::::: 
IOaJIIJ>OIIC:OIIIC • IJII-J)JUMAD 
IIM:l lit• 
IW!eol llollcoUte 
llaX'OI . lOIUO llotroo 
116leoJ . 110o__,..xol·""P~ .. 
~eol . 100 fte-trtto 
IOOJMCC:O)I2 .210 Yr-

..., l·loolllll•ll • -•·leoiiiN•Il 
-tie Co<I(UciCit• l . UUU 
f>l\lll!MI- 11M " ' • 77.114171 aoaic su_..u cat • ~ . ,ust·2 
-icy . .,.,., • 1111 .11 
feolltl • loglfC:OllOil• 

l.tUSH771•01 
I .nJSUUR•Ol 
S . 42tUitoi•OO 
0 , OOOOOODOC•OO 
O. OOOOOOODR•OO 
0 . 000000001•00 
l . t5UUIII•OO 
o. 000000001•00 
I •• 17051U C•00 :::::::::::::: 

0 . 0000000000000001'•000 • 

1 .111111·01 
t , tl1tii:•OO 
s. 610011•00 
S . 60l1S£•00 
2.S6tt7£•01 
1.UUR•Ol 
~.nnn-os 
l.'Utli•O' 
t . SUIII•Ol 
s . unoa-o7 
1 .001011•07 
1 . .oon1-ot 
I.U55U•10 
6 . 1U5ti·U 
1 ,euJ1a-u 
o.ooooo••oo 
0 , 000008•00 
O.OOOOOB•OO 
O,OOOOOt•O.O 
0. 000001•00 
0, 00000~•00 

0 . 000001.00 
0 .000001.00 
0 .00000&•00 
0. 00000£"•00 
o.Hoooa..oo 

1 , 7USOC•Vl 
1. 000001•00 
S .)lltti•OO 
5 . li.Uti:•OO 
l . f7U51•0S 
l , IUOfi:•06 
l . US471t·OS 
t .261UE•ll 
l.t2115a·U 
J.U U11·01 
J .tafna-07 
t.c.,nc-ot 
I.USSU•10 
2.&7UU•l0 
J . UIOfZ·ll 
o.oooooa.oo 
0.000001•00 
1 .000001•00 
t . OOOOOR-•00 
t . 000001:•00 
1 . 000001• 00 
l , OOOOOt•OO 
1 . oooooeooo 
1 . OOOGOE•OO 
LOOOOOtoOO 
1.00000&•00 ' 

t .S7U tO .. lUI 

Act c:oer 
o.uu 

1 . 000 
O. tUl 
O. t42' 
2.SU5a•02 
o.not 
o . sut 
,,SUOl·OS 
l . tUSI·IO 
1.t1t 
), t04 
l.tU 
),000 
J .tll 

o.un 
1.000 
1.000 
J ,OOO 
1 . 000 
1.000 
1 . 000 
J . 000 
1 , 000 
1 . 000 
1 . 000 
t .ooa 

~ 
OlCYVOD 

_,_ 
PoCUil\D _, ... 
C:.lcll& 
C'hlorl.be 
SllUIU 
Car ball 
helM 
-100 
u. --T'I"K•:raJ 
ftl iiV) 
MUUI 
urvu ,.,,, 
C:IOO·CII.I 

ftC.Olttol .. 

J , UJfli•Ol 
1 •• 75611•00 
l . ISU'I•VO 
l . tSUti•OO 
t .uun-o• 
J . uusa-o• 
J.lltHli·OS 
S.1211U·07 
J . IUIU•Ol 
t . UUU•OI 
J . USSII•OI 
2. 57U6C•OI 
s . ,UJI• 11 
2 . 171011·11 
) ,lUUI• U 
0 .000001•00 
o.oooooa.oo 
0 ,000001•00 
0 .00000&+00 
o.oooooa.oo 
0 .000001• 00 
0 . 000001:•00 
0 . 000001•00 
o.oooooc.oo 
0 . 000001•00 
0 .00000 .. 00 

0. 0000000011:•00 
O, OOOOOOOQf•OO 
0 , 00000000&•00 
o.oooooooo••oo 
0 , 000000001•00 
0 . 00000000&•00 
0 . 000000008•00 
J . US6U,IR•OO 
o. 000000001•00 
O. OOOOOOOOE•OO 
0. 000000001•00 

•J , ISO&S7141:•l5 

l . UOII4UC•02 
I .IUUUII•Ol 
S. 61000UIE<OO 
0 . 000000001:•00 
o.ooooooooc.oo 
0 .000000001•00 
s . 1021 uua.oo 
0 • OOOOOOOOC•OO 
• . unn7<1-0l 
0 . 000000001•00 
o.ooooootot•OO 
0 . 000000001:•00 
0 . 00000000&•00 
o.ocooooooa•oo 
o. 000000001•00 
0 . 100000001-•00 
O. OOOOOOOOI•OO 
0 . OOOOOOOOS•OO 
l .ntutna-"' 
0 . OOOOOOOOE•OO 
0 0 000000001•00 
0 . 000000001•00 

•) , )IUUKI·U 

t . flf)fiOs-&•01 
4 . t70702lti•Ol 
S.02251017£•00 
O.OOOOOOOOt•OO 
o.oooooooo1tooo 
0 , 000000002•00 
S.OUOOUIE•OO 
o. ooooooooa.oo 
) , HUISUE•OI 
0 . 000000001•00 
0 , OOOOOOOOt•OO 
o. 000000001•00 
0 . 00000000£•00 
6 , 000000001•00 
0 . 000000001•00 
O. OODOOtOOI•OO 
o.ooooooooa•oo 
0 .000000001•00 
I . ttOOUUR·OI 
0 . 00000000&•00 
o.oaooooon:•oo 
0 ,000000001•00 

•2 , UUI••oc·U 

1. 00177U2a•OS 
l. tsUJSUI>t~ 
I. tS46UI1EoOS 
o.ooooooon.oo 
0 . 000000001•00 
0. 000000001•00 
\ . ,., •• , •• os 
0 ' 00000000&•00 
•• t$"7'U)I, R•Ol 
0 .000000001•00 
0 . 000000001•00 
0 . 0000000011• 00 
0 . 00000000&•00 
0 . 00000000&•00 
0 . OOOOOOOOS:•OO 
0 . 000000001• 00 
O. OOGOOOOOW•OO 
0 .000000001•00 
1 .0UUU2&-01 
O. OOOOOOOOit•OO 
o.oooooooo••oo 
0. 00000000&•00 
0. OOOOOOOOioOO -llecuoo 

tohtUU ...,._t•:r•• C::..lC\Il•Ud 
...mtOII _., •n .utnsuwu 
M20 - UI.212SOUlU11 ' 
'I'DIC0/1<01 U1 . ts7UUNII1 

crr-<IIIIIWJO 

.,., •• , • vn 

~hltiOCI ,_,_len -- OD -ltlo4 -lty 
IIOIAirlOII VOL O. lttt3KS2UUU U lUI 
'nil 2U. UUIJliSAl VII 

'"""'"'C)' 
l , 71l70J-Ol 
1 ~ 00000£•00 
s ~ 2ttloa.oo 

~· 

Ac:tCoef 

O. tl54 
1 . 000 

O. IUt 

l. tll21r•01 
J • • l56a•OO 
1 . 151111•00 

""lvli;Y 

4 . Utsli•Ol 
I . UUli•OO 
S . OUUC• OO 
f. OIIt)RoOO 
) . 100 .. 1•0) 
t . uun• u 
• ·•nua-os 
l.•1171a·OI 
1 . UOOII•07 
I. U7011t•07 
I .UUU•OI 
1.nsna-ot 
J ,OIJUI•IO 
t . UUII•U 
1.onua-u 
0 . 000001•00 
O.OOOOOE•OO 
0 ,000001•00 
0 .000001+00 
O, OOOOOC•OO 
0 . 000001:•00 
0. 000001• 00 
O. OOOOOt•OO 
0 .000001:•00 
0 . 00000.1:•00 
O. OOOOOC:• OO 

•tar ley 

~··"SIIoOl 
I . UU'lt•OO 
J . 0225Ja•00 

110/llt• -t' 

t . tsllti•OS 
) . 1ll011•0' 
l . IS .. li•OS 
1. l111SR•OS 
l.IIOll&t O) 
S.74fstC.Ol 
t .UltlC•OI 
S . 7260ti·OI 
I •• IS&Jit•OI 
J . tUOII•02 
) , UUU•O) 
l.U2Uit•Ol 
C. 2UJU•OS 
6 . U2fta·ot 
l . IUOU•Ol 
0 . 000001:•00 
0 . 000001•00 
0 . 00000 .. 00 
0 . 000001+00 
0 ,000001•00 
0 .00000&•00 
0 ,000001•00 
0 .000001•00 
0 . 000001:•00 
O. OOOOOS•OO 
o.ooooo•· oo 

·• .OOI•Ot 
J , UI•OI 
1 -21&·01 
1 , 171·11 

., .171•01 
•l , ,OIJ•OI 
J.t2C•ot 

·5 ,421•01 
t . :UR•ot 

... , . .,a.oJ 
· I .U E•OJ 
·1.051•00 
-J · ·•E•OO 
- J .t1••01 
• 1 .2CR•OI 
·2 .211•00 
•l . ttE•OO 
•1 . 0lS•OO 
•I . ))J!oOO 
- 4 . .5ta•OO 

.. /lit:•-~ Dued~~Y' 

t . ISIIOCoOS 
I . 145211-0& 
l . lS-t"8•0·S 

WP0#43037 
January 9. 1997 

Page 171 



FMT, Version 2.3 
·u ser's Manual, Version l.l INFORMAT!ON ONlY 
Appendix N: Sample Output Ftle MNp....NaCI_BM_UN.our· 

l5~ el· Cl· s . &o:rnr•oo S . ) IOUI•OO o. tu& l.tliUI•M S . ll&ooi•M I . nUUoOS 
COJ• CIU• • • tlS.llt-<J) l . _tUlOl.OS l . SU41·01 l . tlUUI'•OI l ,1UIU·U I.UUR•U 

1350 litO I '• liDO I• 1 . .. 11R•OI 1 -Uitu-o. o.noo J , cntu.oc • • SOSl)I·N S . .. tiU•OI 
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) . UISII77R•tl 
l , nHHCOif•OI 
S , 4)0UUUoOO 
0 . 000000001•00 
0 . 000000001•00 
0 . 000000001•00 
I . UUUUI•OO 
0 .000000001• 00 
) ,4l1UfUI•OO 
0.000000001•00 
0 , 000000001•00 
o.ooooooooa•DO 
0 , 000000001•00 
o .oooooooo••oo 
0 ,000000001•00 
• • 000000001•00 
0 . 000000001•00 
0 . 000000001•00 
, .tnunu•oo 
O. OMOOOOO&•OO 
0 . 000000001•00 
O. OOOOOOOOt•OO 

•1 , ffU2U!I·U 

l . JIUOJ 
n .ueno 
~ .nun 

UU. I O 

"4· IIOiaUty 

1 . UOIIU71•02 
S . SS2UUII.•OI 
S . UOOUUI•OO 
0 . 000000001•00 
0 , OOOOOOOOt•OO 
0 . 000000001•00 
~ , COotSS6UoOO 
0 . OOOOOOOOE•OO 
S . 17UUI71•0J 
0 . 000000001•00 
0. 000000001•00 
o.ooooooooa.oo 
0 . OOOOOOOOI•tO 
0 ' 000000001•00 
0 . 000000001•00 
0 . 00000000&•00 
o. ooooooooa-Ot 
0 . 000000001.•00 
• . unnua-u 
o.ooooooooa:•OO 
0 . 000000001•00 
t . OOMOOOOI•tt 

•t .IOS1U7fl•1~ 

a.ht.t l • ,..._t ..... Cal.CQlet..d 

t . UUOJJU•OI 
• · flOttiUI•Ol 
S .OHSScr711•00 
O. OOOOOOOOit•OO 
O.OOOOOOOtlhOO 
0 . 000000001•00 
S .OIU71"1•00 
O. OOOI>OOOOE+OO 
4 . 617SCOUI•OJ 
0 . 000000001•00 
0 . 000000001•00 
0 . 000000001•00 
O. OOOOOOOOE•OO 
o.ooooooooa.oo 
O. OOOOOOOO.•OD 
0 . 00000000&•00 
• • 000000001•00 
O. OOGOOOOOI•OO 
C. U~US6li·Of 
0 . OOOOOOOOS-•00 
0 .000000001•00 
O. OOOOOOOOa•OO 

•t . I02UUR•U 

eowrl<* MU 4U .10SUU7UU 100""" 1u.•mnousu 
~C0/ ... 1 J27 .1076l'<U122 

) , 001112211 •05 
1 .tsnltsta•os 
l , ISC67JIU•OS 
0 . 000000001•00 
0 . 000000001:•00 
o.ooooooooa•oo 
l. 777C1tUC•OS 
O.OOOOOOOOS•OO 
S .flOl7Ufi•OI 
0 . 000000001•00 
0 , 000000001•00 
O.OOOOOOOOt-•00 
O. OOOOOOOOR•OO 
o. oooooooo•·oo 
o. oooooooo••-OO 
0. 00000040K-• 00 
0 . 00000000&•00 
O. OOOOOOOQ•OO 
t .011.0Ult•OO 
0 . 00000000&•00 
0 . OOOOOOOiiC•OO 
O. GOG-OU .. O 
0 . 00000000£:•00 

., ... , . .,,. 

I'!C C· lotlall•ll t -l·lotl-11 
O..OUc CoeUSe l •c..- \ , JUOll 
~Qo~UU..I- 11M ctl • 77 . tnn• 
aatc ec:r-.u. ca .t • s .ntuo 

l . )lt011·01 
f , naUJ:•OO 
5 . "00111:•00 
s . ,oa,,-c•oo 
• • Oll)Oit-0) 
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I . JSUI~OS 
2 , 610UR•Ol 
2 , 1SOUI•U 
' · 11?111:·07 
~ . U012C•OI 

• · "0171!-0J 
I , ~UJSII-IO 

I . CUUI•ll 
I.UOU!-n 
0 .000001•00 
0 .. 000001•00 
0 , 000001-<10 
0 . 00000&•00 
0 . 00000&•00 
' · '"001..00 
o.oocooa•oo 
t . OGOOOI.OO 
O. OOOOOC•OO 
o.oo-a-oo 
0 . 00000&•00 

1. llliOCo-01 
1. OOOOOC"• 00 
S .21l4ti•OO 
s . 2'71101•00 
1 .061011·01 
) , UUU•GI 
I . S4USE·OS 
, ,11122C•II 
1.72S1 .. -U 
l . UlOfi·Ol 
l.tUJ11•07 
t . 2UOOI•Of 
t . UUSS•IO 
l . llSSU:·IO 
) . SSSJSI• U 
O ~OOOOOC•OO 

0.000001-•00 
1 • 00000£-• 00 
l. 000001:•00 
l .. OOOOOt•OO 
1 .. 00000&•00 
L040001:•00 
.1 , 000001.•00 
\ . 000001.•00 
1. 000001:•00 
1 . 000001.•00 

IO , lS4l 

-s.u 

lb'<lr

""""" Codila .. , ... ,. 
...,..a~ ... 
c:a_1e1wr 
Cblorsne 
llllflll' 
C:•r.bon 
-lOll _,.,. 
Alr 
lo
a...u.a 
n-ac•II'IJ 
ftiJVI 
MUIU 
UIVll 
I!PCYI 
CJOC• UIIol _..,....,.. 
alect:rA ......... 

•.• us 
) ,000 

o . U25 
o.ta.u 
2 -S"OE·Ol o.noo 
o.suo 
l . COOIC.OS 
t . c»UC•IO 
•.• u 
l . toc 
I . UC 
1. 000 
) . tot 

o.nu 
l . OOO 
). . 000 
1.000 
1 . 000 
1.000 
1 . 000 
1 , 000 
t .ooo 
1.000 
1 . 100 1--

_,.,., ,.,., • nu.ao 
teo:JIII o laoUCOlCtll• s ......... ·S .)) 

t . n • 2'I•Ol 
) , t"tSUI.•OO 
l . tS41l1•00 
t . tSU21'•00 
l .UUli•U 
J ,7U261•U 
2 . UUOI•OS 
t . O"OJ1·07 
7 , IU021·01 
• ·''UJa .. oe 
J . ) UOti•OI ,,.,, ..... 
S , UIU I•II 
l UUOI·II 
f . I Utti:•U 
o. oooooa.oo 
0 . OOOOOC•OO 
0 , 000001.•00 
0 . 000001.•00 
0 . 000001•00 
0 .000001•00 
0 . 000001.•00 
o.oooooa•oo 
O. OMOft• OO 
0 . 00000&•00 
o.OOOOOC•OO 

IIOiulfy 

• · t"60K•Ot a.nu ... oo 
S . U2SSI•00 
s .ouna•oo 
J , 6Sf2ti•O) 
, , "fUI•06 
t.ntna~os 

2 . UfU&·06 
t .n suc-u 
l.lf1fii•07 
S . U SUI•OI 
o . I1211R·OJ 
I . U2101·10 
l.UU li•U 
l.OUJ51• " 
0 . 000001.•00 
O, OOCOOI•OO 
o.oooooa-oo 
0 ,0000011•00 
o.oooooa•oo 
0 . 000001-•00 
0 . 000001.•00 
0 . 10000&•00 
0 .0-tOOO&•OO 
0 . 000001•00 
o.oooooa.oo 

OOOIIICAor 

t . tnna•OS 
J , U)fla•H 
I . UU7I•OS 
l .177UI•OS 
3.u sts ••o' 
S . f0t 1li•Ol 
l , llJO)a•OO 
t . OUIOR•Ol 
t . U"CE•OI 
) • "0101·0) 
1 . 616UI!•OJ 
I . UHli•Ol 
f . IUIII•OS 
l . tUOI&•OI 
) • JJ oc lit• 07 
0 . 00000&•00 
0 . 00000&•00 
0 .00000.•00 
0 . 000001•00 
0 . 00000.•00 
O. OOOOOR•OO 
0 . 00000«•00 
1 , 000001•00 
0 , 000001•00 
0 . 00000«•00 
0 . 00000&•00 

·2 . U a •IO 
I.HI·Ot 
2 .tn-ot 
t . lU•U 

-1 .161!·01 
•l , lli:•Of 

S . 50C•ot 
•6. tSS•OJ 
1 .11~01 

• 2 , tJC•02 
...J , Jtlt•CU 
•1 , 06&•00 
- l ·•'t.•oo 
-t .nc•o2 
•l .. U _a .. oa 
• J . 2li•OO 
·~ . lii"•O'O 
•l . IU.OO 
_, . 111•09 
•C , JU .. O 
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J . IUH17 .. •01 
, .nu·nooa•Ol 
S . U100NO&'•OO 
0 . 000000001•00 
0 . 000000001•00 
o,ooooooooc•oo 
1 . tU7UUit00 
o. 00.000001•00 
l .f77SUUI•OO 
0 .000000001•.0 
0 . OOOOOOOCI&• OO 
o.ooooooooa.oo 
0 . 000000001•00 
0 . 000000001•00 
0 00000000&•00 
0 .. 0000000011•00 
0.000000001•00 
0 . 06000000C•OO 
.~ .• ,."'''&•00 
0 . 000000001•00 
0 . OOOOOOOOit•OO 
o.oooooooot•OO 

•t . 6010t7UI·U 

1 , 1101HUI•U 
5 . SUSilUI•Ol 
S . tiOOlUU•OO 
0 , 000000001•00 
0 0 000000001•00 
0 , 000000001•00 
S. SUUUOI•OO 
0 . OOOOOOOOC•OO 
s , nnn70£- 0J 
t . OOOOOOOOI•OO 
0 . 000000001•00 
•. oooooooaa• oo 
0 .000000001•00 
0,0000-lt•OO 
0 .000000001• 00 
0 ,000000001•00 
O. OOOOOOOOioOO 
0 .000000001:•00 
S . liOJU!In•H 
o .. oooooooo••oo 
0 . 000000001•00 
0 . OOOOOOOOt•OO 

• t .4UIUI'IC•lS 

&Ol\aUOft ..._, ... t•n. C:.lCV.Ut .. 

t . UUJO)lt•Ol 
• · tllltiUI•OI 
S . OlJS&Oni•OO 
0 . 000000001•00 
0 .00-00lioOO 
0 . 000000001•00 
s .ounnu.oo 
0 . 000000001•00 
s . toonnu-oJ 
0.000000001•00 
o.oooooooos.oo 
O. OOOOOOOM.•H 
O. OOOOOOOOt •ot 
0. OOOOOOOOC•OO 
0 . 00000000&•00 
0 . 00000000&•00 
o. oooooooe•·•• 
0 . OotOOOOU•OO 
S . 1U0lnff-•H 
o .oooooo·on:· oo 
0 .. 000000001•00 
0 . OOOOOOOOC•OO 

-t . UOSJOttC•U 

<IOWrlCIIO MUa tfl . t2J2C712UU 
M20 -· JU .U21lJU7U7 
TDtCeii<GI Ul , uUnuesu 

••l"tlol\ ... - .... - 011 ._lfle4 -lc:y 
IOWI'IOII VIOL O, JUUOUJU$1U lltno 
mt Ul . SUtOJSIJlU g/1 

L.0017tt0H•OS 
7JSUlo.tC•OS 
L . lS41UUI•tS 
0 . 000000001•00 
0 , 00000000!•00 
O. ODO'OOtiOOI•OO 
L. 777lSOata•OS 
0 000000001•00 
, , UHlUft•Ol 
0 . 00000000&•00 
0 . 000010001-•00 
t . OOOOOOOft•OO 
0. OOOOOOOOit• 00 
• • OOOOOOOOC•OO 
0 ~OOOOOOOOS.•OO 
I . OOO.OOOOot•Dt 
0.000-toOOOt•OO 
e . ooooo~oc.oo 

1 ,2JnJ06CICoOt 
0.00000000'1•00 
0. 000000001•00 
o.oooooooo_c.oo 
0.000000001• 00 

-._ .. 
ledlla 
.. t.Mtl\8 
...... I Ia 
calclta 
Qlorlalf 
hi tv 
~ 

-~llooll-
"b .. ._ -~~~ 

'I'll I lVI 
•tUJI 
Of\'11 
... lVI 
CI~·Ca.t _ ..... 
Clect.I'OD 
~ 

Uti. H'I071llt 0t g /1 
O. OOOOOOOOOOOOOOOioOOO ' 

ACt. Coet 

o.tns 
J .ooo 

o. ttas 
O, U2) 
2 .Ststl-tU 
o . un 
O. SUl 
l . &olfi•OS 
I . OJt1&·10 

1 . 111 
l . toc 
t.tll 
1 . 000 
) . tOt 

o.uu 
1.000 
1 . 000 
1.000 
1 .000 
1 ,000 
1 .100 
1.ooo 
1 ,000 
t. ooo 
1 . 000 
1 .000 

ltt*
GQVwa 
&odl
hcaaal• 

-~ ... c:a.tcha 
Qlo.-l.IMI 
-.ltu.r 
~ _,.., 
llogiOII ..... ........ 
"-'
~ 
'I'll I lVI 
.. till I 
UIVII 
... lVI 
el~·ta.l 

1 ~u •nc•o1 

J . US411•00 
l.tsSJti•OO 
l . ttl7U•OO 
1 • 'OO'Ma-0) 
2 .1USti·Ot 
1 .2UUI·OS 
1.02l711·0C 
t .unn-n 
t . Uilllt•OI 
2.onna-oo 
l . t UJOC•ot 
S.&oUU•U 
1 . 112121:• 11 
t . SUUC·U 
O. OOOOOC•tO 
0 .000001• 00 
t . OOOOOI•OO 
O. lotOOt•OO 
o.ottooa..oo 
0 , 000001•00 
0 .000001•00 
0 .000001•00 
O. OOO&o-1•00 
0 , 000001•00 
O. OOtoOC•OO 

J . 170UJ111to0l 
l . l»lll60&•01 
\ , U1SOUJI•OO 
0 . 00000000&:•00 
0, OOOOOOOOS:•tO 
o .OOOOOOGOC•OO 
l . tUflOOJ&•OO 
0 . 00000000&• 00 
J . l7771t711•00 
0 0 0000000011*00 
0 . 000000001•00 
o.ooooooooc.oo 
0 .. OOOOotOII'• ot 
I . OOOOOOOO&• ot 
0 . 000000001•00 
0 . 000000001:• 00 
t . OOOOOOOOI• OO 
t . OOOOOOO<IIl•OO 
J . tlSUStU•OO 
0 . 000000001•00 
0. 010000001•00 
0 . 000000001•00 

•L .OUIOtlll•U 

L.UOUUSC•U 
S . SS)7&11Jt•Ol 
s . I100l70ec:•oo 
0 • 00000000.&:•00 
t . toOOOOOOI•OO 
0 . 000000001•00 
S . ,tUtUSa•OO 
• • 00000000&•00 
t . 2UUUD•OJ 
0,0000-00 
O. OCIOOOOOOC• .. 
o. oootooOO:I•OO 
0 • OOOCIOOOR• DO 
0 , MOOtOOOt• 00 
1 . 000-1•00 
0 , OOOOOMO&•OO 
o.ooooooooa•oo 
0 . 000000001:•00 
C. JJtOSJna-H 
O, OOOOOOOOZ.•OO 
0 . 000000001•00 
t . OOOODOOOI:•OO 

-a. tUUOtai•U 

,,,,.,., .... , 
t . t7lUU7&•01 
S . O)JS70S2&o00 
O. OOOOOOOOiloOO 
O. OGOOOOOICoOO 
0 . 00000000&•00 
S .. OUU l l Ol•OO 
0 . 000000001:•00 
S . SUt1JIOC•OI 
0. 01000000&•00 
0. OHoteltt•OO 
o.eooooo .. a. oo 
0 ,000000001•00 
e.ooottoOOa•to 
O, OOOOOOOOioOO 
0 . 000000001•00 
0 , 00000000&•00 
0 . 00110000&•00 
4 .0U U11U.Of 
0 . 00000000&•00 
o.ooooooon.oo 
o. ooooooooa•oo 

l .0011Ut 01•0S 
1 . tS177104&•0S 
l , Utl't7t1t•OS 
0 . 000000001•00 
0 ,..000000001.•00 
0 .000001001•00 
l . 17702600.•05 
O.OOOOtoOot•OO 
6.~1U11'SI&•6l 
0 .000000001•00 
0 , OOOOOOOOE•OO 
t . OOOOOOOOt•OO 
0. 00000000&•00 
0 . 00000000.1•00 
e.-otoooa.oto 
. ... 0000011•00 
o .ooooooooa.oo 
o_ooooooooa.oo 
t . 477011UIIo00 
o. ooooooooe-oo 
0.000000001-•00 
0 . 000000001:• 00 
0 . 000000001-•00 --&l.ct-nm 

•2 .COUSS77&·1S -· 

,...lorlcy 

t . UUl&oOL 
t . U»II•to 
S .022SII•OI 
~.OU)(I•OO 

t . UI'IOI•tJ 
t .1StSU·Of 
I . IJlJOS,•OS 
a.unn-u 
2 . U t07&·1' 
l . ltl'11C•Ol 
s . nnn:- 01 
J .1Utf&•OI 
1 . .. 001C·10 
J .SSUSI•l\ 
1 . 1771li·U 
o.oootoa•oo 
0 . 000001• 00 
t .otOOO&•M 
O.OOOot&•ot 
o.ooooo•·•• 
0 . 000001• 00 
0 ,000001• 00 
0 . 000001•00 
0 . 000001•00 
0 . 000001•00 
O. OOOOOC• OO 
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.. t Utu 

a . tsliSCoOS 
J , tUt$1toK 
I , 1St60C•OS 
l .Tnl,R:•OS 
l . tlltOt•OJ 
\ . tsU f lt•Ol 
t.t17lti•OO 
t .OUU.t•OO .......... ,, 
l .uun·•a 
J , JltU&;•OJ 
t . tuuc-ot 
I , ILt)lt•OS 
J .S'IUIE>-01 
J ,SitSU•Ol 
0 . 00000&-•H 
0 ,000001"•00 
o. oooooeooo 
o.oooooeooo 
O. OOOOft•OO 
O.otOotE•OO 
o.oooooc-oo 
O, tOOOO&•OO 
0 .000001•00 
o.ooooO!•OO 
0 00000.1• 00 

• l . UC· IO 
1.011-tt 
2 . UI·OJ 
t .u a-n 

·1.06C·Ot 
• I . Oll• ot 

1 .1U·ot 
-~ .711-ot 

l .Ott-01 
•l . ttC•02 
•2 . tUoOJ 
•J,07R•OO 
•) , 6ft•OO 
-t . )lt•02 
•l . JU-tl ... ,.,., ... ,. 
• J . ttE-00 
•2 . 11&:'f-00 
- 1 .91 1:•00 
•( , J ~I•OO 
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Appendix N: Sample Output File ''Np_NaCLBM_UN.Otrr' 

folUUOf\ ....... .c.re , C'alNlaUd 
sowne~~ MUs •n . un•n •nn 
IC20 IIUI IU, &42UOHU 01 
'IUCitrlltvl UT. IllUUUOU 

il"-f/q,Qo 

q/rl • g /1 

lollatloe hr_,_. ..... • opecu~ -~~ 
IICCA1r%CII-. O. IUUOI1HtU11 liters 
~ 2U,SOIJUUO~U til 

UH. 1UCUU1U 9 / l 
o.oooooooooooooOOa•OI>o ' 

Acth1C)' 

1 . 112501•01 
1 , OOOOOC•OO 
5 . 216.1C•00 
5 . 2H1JC+OO 
l . I~Zl&·O• 
c .onts£·0& 
S.SIU I&-05 
z . n l l11·15 
I.U501t·l1 
l. U ll11·0·1 
l .SJIUII·OI 
1.41l511•ot 
1 .5t5111-IO 
1 ,C06tSI· 10 
•.nnu -n 
O.OOOOOt•OO 
0 .000001• 00 
t .oooooa•oo 
l . OOOOORtOO 
1 . 00000&•00 
1 . 000001+00 
1 . OOOOOt"•OO 
I. 000001+00 
1 . OOOOOC•OO 
t .ooo-oot•oo 
1 . OOOOOC•OO 

10 . 4 01 

o. nss 
1 . 000 

o._u :u 
o .tul 
l .StS7C•02 
o.utt 
o.un 
I . OUCE·I O 
2 . 60ZJ&•05 
.t .en 
2 . tOC 
l .tu 
1.000 
l . tol 

o.n u 
1.000 
1.000 
1 . 000 
1 .000 
1 .000 
) .000 
) .000 
1.000 
1 . 000 
1 . 000 
1.000 

~ ... 
~ ... 
liOdh .. 
Potut1ta 
MA;n• e lwa 
calch• 
CblorlM 
1\aU~u· 

e&rbOft 
Poet on 
"aoaon 
Air 
lOr on 
lro-.&u 
Tr.c•rll 
ftUVI 
... 11111 
UIVJI 
... lVI 
e!CM•IILI 

_., .. , .. 
l.U UTt•Ol 
l . tlUlCoOO 
1 . t5Uti•OO 
l.UUitt-00 
1 ,11111&•01 
I . IU. OE•O• 
1 . !.11611·05 
I . UIU 1·06 
l .UIU I•OC 
• .uuoc-oo 
l.tlfU I • OI 
l . IOJtU•Ot 
S .SCHR•ll 
1 . n nn:-u 
S . OOIUI·ll 
0.000008+00 
0 . OOOOOC•OO 
0 . 000001•00 
O. OOOOOE•OO 
0 , 000001•00 
0. 000001•00 
0 , 000001• 00 
O. OotOOI+OO 
o.oooooc•oo 
o.ooooot•OO 
0. 000001•00 

l .0011l16ti+OS 
1 , JSt OOJSCC•OS 
1 . UU7U,. .. S 
0. 000000001•00 
0 , 000000001+00 
0 , OOODOOOOI•OO 
1. 176101UC•OS 
0 . 0000000011:•00 
1.ll1ll111~01 
O.OOOOOOOOE• OO 
0 I OOOOOOOOC•OO 
0 ~ 000000001•00 
0 . 00000 000&+00 
0 .000000001+00 
0 . 00000000&+00 
0 . 000000001:•00 
o.oooooooo&•oo 
0 . 000000001•00 
l ••• OSCilU•OO 
O, OOOOOOOQ.t• OO 
0 . 00000000.•00 
o.cooooooo•-.oo 
0 . 000000001.00 -tlecc.roa 

SolaUoa ,._.._t er• . C.lC\llat ..S 
-ICIII ""'' •n .osnuonn o 
100 IINII HI .1UOUU1COI 
'rOSitllolrl Ul . ll2U 1U11J1 

-Ulo4 CohaU., -IC)' 
-m 1111 ,1tlUU U .. q / 11"1 • •ta 

loi~U"" ,_._...,. . ...... oa -~~~ .. -IC)' 
-..,mCIII -. o . nn20cnu un Ut• r• 
,... 2n so•ncunu vn 

IQO IOIIV. 
~H•t----IPWIOoi-IPO:lCOJ:.:! 

~- e~ 

,..,.u~ 

l . llt l&C•Ol 
• . • ,6401• 00 
6 , UOOU.OO 
S .5f1SU• OO 

AcUVIty 

1 . 713101t•Ol 
1 . 000001•00 
~ .~IUI&•OO 
5 . ~·'UJ0&+00 

~ 

Act C'MJ 

O. tlSS 
1.000 

O. t . ll 
O. tUt 

1 . t1S'711+01 
J o4'7SUI•ot 
1 . tSf601•00 
I . U2061•00 

.. 1er1~ 

t . tltUI•Oi 
l . tlSDti• OO 
S. OIU11• 00 
S. OUIU• OO 
• · UUOI•OI 
t ,UUII•o• 
t .nuu. os 
I.US0$1·01 
) . fiUII•OI 
l , U7U I•Ol 
c . ntou-oa 
I . UIIU•Ot 

tmm:{~ 
l.IUIU•U 
0 . 000001•00 
o.oooooa•oo 
0. 000001•00 
0 . 000001• 00 
O. OOOOOitOO 
0 . 000001•00 
0 . 000001•00 
0 . 000001•00 
0 , 000001•00 
0 . 00000&•00 
o. oooooc-oo 

Mol arity 

• · ' "':ae•ol 
l . t221t a •OO 
!.. 021511•00 
S .OIUII+OO 

av/Uter 

o .UIUCoO$ 
:J . U JOti•Ot 
1. U 4UI•OS 
I . 11101£+0!. 

' ·'''''£•01 C. OOUU:+Ol 
I.SHUI•OO 
I.U051C•OO 
I . IUIII•OO 
l . tUUI·Ol 
l . ICtUI •OI 
t .OotOII• OC 
• • OIIlti·OS 
l . l$101&•01 
l.lt1t11·01 
0 . 000001•00 
0 . 000001•00 
0 . OOOOOC•OO 
o.ooooot•OO 
O. OOOOOCoOO 
O, HOOOI:•OO 
0 , 000001•00 
0 , 000001•00 
0 . 000001•00 
t . OOOOOI•OO 
0 . 000001• 00 

Dl:lcriptor 

• I .Wit•lO 
1 . 11t:•ot 
1 . tU· 10 
s.ne:•n 

•t .lll•ot 
•1.111-10 

• • 10£-0t ......... 
l . tii•Ot 

-2 . • ta•02 
•.l . UI•02 
• ) , 071•00 
• ) , US•OO 
•I . Jl.&•Ol 
·1 . 251-01 
·li . :U£•00 
-2 . '701•00 
•l , 'U&tOO 
•) . 021:•00 
-o .na~oo 

.. /Utu DMct'l.ptor 

l . tSllllt+OS 
I . IUlli•OC 
l.lSUII•OS 
1 , 111101l+OS 
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l&i~ =· CQ)o 5 . 602511-0l I.UUU•06 2 .St5ft·02 l.UJHI·Ol 5.015111•0) , .oottJ&• Ol 
111:01· 11:01· I . ~Ot211·0l t .OtiHE•Ot o .u, J.unu::-o• t . UIH8•0t 6 ,05,U•Ol 1853 011· Oll· 1 . u nu-u , ,ouna-os O.SU2 l . IUSOI• OS t . ttiUI•OS 1 .100.11•00 •I .)U,.IO ,r ....,01CCOJ)l••- ~liCOJU••· 6, 020SfC•06 J , H0711•15 1 .010!2• 10 1.603101•"' J . stt5U·06 '·"'''1•00 I .Jli• Of 1 ss. "PPl lcoJ 12•· ~2(COJU .. J . S72llt·06 t . )Ol211l>11 2 .10611.•0$ 1.21S,I·06 J . UUU·OI 1 . 2tUli•OO 1.)2£•10 

' 56 "PP2C0l· ~-,.- l.lll27r•O? 2 . 4)1518· 0? l . IU I · "UII• OI J , UIUII'·07 1 , U2SI&•02 I .SJE··U 15; COlloql COZ iaql 5 . Ot01JR..01 1 . 1!UR•07 2.101 1.17SlOI•OI 1 . 5S7lU·OI J . OOSUI·Ol ·7 . • ?t·Ot 

13~ "PPl• ..,..,. J , IOUOJ!·Ot 1 .unu::-ot 1 -tll I. 11H7r•Ot J ,OU2ll•ot I.JOUfi·OI • l . llt•lO 
"PP2011(aql Jlp02.0111"'11 1 . 512?11•10 l . 51J)U·10 1 , 000 S. Slt528•U L t UOOI•lO t , OSIIOI•OS J . U &-Ot ·m K• K• 1 . lOIJII•ll 1 . 29051!•10 ] . t01 l . l$17011·11 2. UltSS·U J , tiSUC•OI _, _ ~·~·0· 1 1 llpOljOH)J• "PP2COMI2• 1 .5S1UI·12 •·•unc-u o .ztn s .n ton-n l.Jt1211·U t . U6l11•07 1 . 078-0f 18 R<ll"''l • • •••• • to. tltJo .. . ~teiG .01>1)1 O. OOOOOil•OO 0 . 000001•00 l.OOO 0 . 000001•00 0 . 00000&•00 o .oooooc-oo •l o4ti•O) 1863 -••ozl .. •• . . to.~ltl'•t• . ~DU•.•lY o .ooooo1•00 0 . OOOOOR•OO 1.000 0.00000.2•00 O. OOOOOI-o40 0 . 00000£•00 • 2-. tt&•Ol 

1Gg~ ~lOMtov..Sl HpOlOHI .. ..SI O, OOOOOC•OO l . 000001+00 1.000 0 .000001•00 0 , OOOOOJ;•OO o.oooooa .. oo ... J . Ol£•00 

1eGG Hp0201tl-<l HpOlOIII-rt 0 .000001-•00 t . OOOOOJ•·OO 1 ~ ooo 0.000001•00 0 . 00000&:•00 O. OOOOOE"•OO ... , .• .,a.oo 
MlllMPOlttlOIIlt•I..PtSA111411UlUUJAD 0 ,000001-•00 l ,OOOOOhOO 1.000 0 . OOOOOR•OO o.ooooo •• oo O,OoOOOR•OO - t . J1t+01 

1r 
Moe~ Ut-e 0 . 000001:•00 l . OOCIOOI:+OO 1 . 000 O. OGOOOC•OO o , OOOOOt+OO 0 .00000&•00 ·1.251<-01 
IOOHC01 llol><:ollto o.oooooe-.oo LOOOOO&:•DO 1 . 000 0. OOOOOihOO 0.00000£•00 0 .00000£•00 ·2 . 16£•00 la?H l&olCOJ , lOMlO .. U'Cin O. OODOO&-t-00· l . 000001 •00 1.000 0 . 000001 •00 0 .000001•00 O. OOOOOt+OO .. ) . 6,2+00 

iti~ 
-COl .1MlO~COJ•Mou>taloY\Inh o .oooooe.oo 1. OOOOOR•OO 1 . 000 0.00000&•00 o.ooooo••oo 0 ,000001•00 · 'l .tta·•oo 
No.2COl . IQO ~Ulte o.oooooE ... oo. 1. 00000&+00 1.000 o.ooooo·a·oo 0. 000001•00 0 . 000008'•00 •2 .. tiR•00 
llaJKICOlJl.l!ClO ,.._ 0.000001"•00 1- 0.00001 •00 1.000 0 . OOOOOli•OO 0 . 000001•00 0 ,000001•00 • 4 . lli•OO 

1 ?~ 1101 t·1<>9 tal4•1 11 sNt t-loolott•ll • •••• 1 10. uoo 
I i5 O..OUc: c=oe ttie1ent-• l . ltOit"J 

r7G lquiUlrrha llJI 101 • n . Uit7o 
877 toalc ctr...,t.h C•l • S .flSill 

X~ 
Daolty ..... ,,., • u ... n 
tco21;1o togttco21vll• • . • UC•O' • S , I S 

~~g~ I!OftS I : =·~..;r.lt~~,~· .:::l.!:~t!:: = ~-r.r:.=:. m~ • •o.•er-tptor• ~• 
188~ •dalft/lftlO ror ~1 .. wltb nott••ro cGftc:.a . fC'Oftftl"9GC'• crlt•rtoe' 
1885 •&.at:\lratlon lad• Cor ai.Derall, • t•lOIJlOilAP/Itopl 

.H~· •1oo10C&et1'Ylty' tor ~~· .-peciu wit.b vuy ~1 cGDCQttatJ.ou 
•tog10tput..i•l JIH:aaul'at Cor 9U•• 

l~ TI>Uil 0/11'1'• •l. 6UU411R+01 
1 •WlliDo Tltntloa I 1S 
I 91 1 !Jwuoloea t .. b&teb pbla Jt 
' 92 1-<lt ~tftAft h'ob1-. LDIEAA aptiODI IIPIVIOl vltll COl lD s.•-••t Koct ~V2. , 

Ill~ ~- _ , . , .., .. , IIPIYi •Na..CQl•OII.-<:1-<:lOC (111tU il 
1~ij tS.Ol. U JUallUI•*-<1-<»l•COt·- IPISKU,nJ'PO,PU , IIl'nt2 ,MfU,MI1't41 
~ 5 Pruau..re• a .. oooooa•oo 1•1 ,.,. ,....._t\\1'.. 2:.ti .. ·02 l•) «•1•1-n· 
896 . • 

11197 Cl.,.,.,c.al ~r:•• tar rlUb Pr~l-

lrs3 Tl>tal Mol .. IIQ . Molllllty ~- Molulty ~-- 1101/lltu 'W 1 1 l . 1?2SIS,Et01 1.UOIU018•0l ,_,,,, .... , l , 00111ttlt•OS ~ '882 l , I?IUOIOI•Ol 5 . SSJOSSIB•Ol 4 . t71$J0111t•Ol 7. tSU«SIU•GS Oli)'V'Oft 
' 3 5.11251 HOC•OO 5 . ,l..OO)lGlE•OO 5.02aStoltloOO 1 , 1S4U1t7E.•OS _, .... 
ifii 0. 00000000\t•OO 0 ; 00000000£•00 •• 000000001 •00 o . o.oooooooa.oo Pota.• Um 

0 0 000000001+00 o . ooaoooooa.oo o. oooooooq,..oo 0 . 000000001.•00 ... _, ... 
0 .000000001•00 o .ooooooooa .. oo 0 . 000000008+00 0 . OOOOOOOOihOO Calcba 

1 " 
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19tl1 
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11!!\5 
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t~~~ 

llq\IU1blt11A aK ttl • 
Ionic: atr~tlt. t•J • 
-lty. I<QI IIl • 
fC03 (OI 1 1oglfC031ol1 • 

~, . 121U5 

5 .f1UI7 
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•. nu-o~ 
*""' - Wac.• r •aola llty• 1• .,1• traetlOD tao 1D IJ4'&eoUA pbue 

- au •.olaltty• aa4 •activity• ve tu pu-t-1•.1 pru a.lll'., 
- •o.ecrlpt.or• ~· 

-s.u 

•dO/RT/lnlO tor • pectu with oaase.ro cooct . •~· crltet'10ft, 
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•toototactlvttyJ t o.f aqu._. rpec-lu v ltb wry -11 ~Oile.,t.Rtlou 

•logrl.Ofp&rtt• l p.r••\11'• 1 for ouu 
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-· aJOJIC*H• 

C:.•• -·· .... _,. 

<*-
er-

... IIIIG340Mil• 

~·-·--·· 
IIIIICOltaq.l 
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10 .11000 
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l)2 , 01110 
2n.ooooo 
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1U. OU20 
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1o.nooo 
o. ooooo 
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~; :n'.... ~~=: 
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U UOliOIIIO· 11)0) IC*lt• ,. -·0111·· _ ,0111 .. 
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11!i .0 ~3COI• ~~- - llt .HI •5U. U20 
116 u IIPCQCC'Oll2• · llp03 CCOl 12•· - )lt."5 •101 .010 
117 U ~CC'Olll•- ~ICc:olll••· - u1.oa •Uli . IIIO 

~~ 
., ... , .. -·· - 1n . ooo •ZU . &IOO 
U MCOI• MCOl• - l OI.OOf ·011 . 0100 
&5 M lCOU2· M CCOll I· - UI . IU -an.uoo 

121 Ol MCCO)l lo • M CCOIU•• - UI.OII -1n. uoo 

m n ..,.,.,..,,, a.cwn:• - zn.ou -ns.ano 
U M COIII I CIOql .lot COM II C10ql -- 2u. on -ou. noo 

124 .. ,., .... 'ft:l·-· - zn.on ·ln. u oo 
125 '' UOl•• VfVIJOJ- - :no. oza .... , • •• 00 
126 S1 ~lOIICq.cll _,OICiega•ll eoUd na.os. •OS. . Ol09 
127 Sl ~201CC-r)_._JipO'lctCI-rl 10114 211 . 050 • OSl . UlO 
t2S 51 -lCOIIol ..._3COIC OI Mll4 H2 .0U -711 . 70'70 
129 50 ....,~) ICOll2 IOI.J)ItAat.D.J)I-a ... u 4 451 .015 ttl.ttoo 
130 SS MOIICOl Ccl ......:Ollcl l OUd HO .Oll ·561.1100 

~~ 
U AloCOMI)fo l IOHIJCol loUd 2U.U2 • 012 . 2100 
51 -CC'OIIl . IIOOicl ool14 UC .Ott •UtS .tUO 
51-CCI .. !lOt,~) • oUd U1 . t13 •70t. 1SOO 

134 St~ 
~·· 

l OUd IU. UI •SJI . H OO 
1:1!) 10 ....._, (10ti2._...Nbc.blt.al1te/Olue1'1Ce • oUd I H.IOO ·1051 . osoo 
t~G II OOCU .&IOO &ntuc-tlclte eoUd :IU.071 -an . noo ' ; 12 CoC'OI aeoalt• • oll4 lOO.OIJ · 055 . 1700 

~~ 
f) ltl-

.~~~e.;t~: 
IOlld llt . 2So ·512 . 1100 

60 NDCU • 1100 ooll4 20l . IOJ •151.1000 
140 U-C-Il. OIUD •lMd.lt.l aolld. Ut.tU -un.uoo 
141 U llqCOM)2 'rvc:'t• • oUtl 51 .120 -ns.oooo 

:r " lloiC'O)I- u aurt.u_. loUd lt0.06l - uu. oooo 
II C.COJ C•lch .. e t olld 1.00 .01' -455 . &000 

~J 6t coeu.o~ao ___ coQU ... 1'otroloyvlt.o 10114 lU .017 ·111 ,1000 
70 CoOC:l2COHI& . 111QO_C,.QliYCblorl4o II oollcl sn ,•n • USI . UOO 

!U 71 C&lCUCOHI2 . 1QO __ ~lor14o a .Olld 20l .Otl - n1. uoo 
12 totgC:U . I IQO eon. I Uto ooll4 271.151 •lUO.IOOO 

~! =i~~J.SII2o ___ ~"f ... O:~~= 10114 2U.4U -un. noo 

1~ 
l OUd 216.150 • lUO.SOOO 

75 Malc:aC-1 la..-.1'1t.e oOUcl )71 . 175 ·\047 .4500 
11 c.-. 2100 Qypa\a eolld 112.111 ·125.5100 

15'> n 11oe1 Ute 1olltl SI . OU •1SI .ft00 
ISS 71 llgiOO .IIQO~to aoUd 221 •• 50 •\061 . 1000 

{~ 1t -liOO , IIQO ll.alolto •oUd 2U. UO •tll. 2000 
to I04COJ Uclolto t oll4 100. 115 ·150.0000 

~~ 
tl llgiOO . IOO &Juerlt• eol14 u1 . no ·S1t. IOOO 
n ~caoot1 . o112o l.400Jte . oucs. ''•·"' ·1001 •• , .. 

IS ll lloiC.CSCNI) . JIOO_.tM>U.._..lt ooll4 451 . 302 ·l15l . OSOO 
15 .. llqCO) IOoqDealto HUe! 10 . 111 - uo . •soo 

~r. 
U llg)ClCOMII .OMlO ~lorlcle eolld 207 . 1U •I02t . 6000 .. _ 

rea!tlt.e eoU4 ua .uo • 017 . 5100 
162 17 llol- . I OKlO lruiUto eo lid J12 . 1U ·1•7t .1SOO 
163 I I ltiiC6110017 lo.Uto oollcl 111 .211 •)O,. U OO 
~~ It llafii:QJ lliahC'ol lc.• •oUd 1 • • 00'7 •IU . J)OO 
1115 tO 10alCOI.101UO u.... eoUd Ul. lU · UU.7100 
166 n =~~~.&IQO • lc.-'""rr!=:!: 

eoUd UIJ60 • 6tS . lOOO 
tli7 eoUd 00) ,101 •15U . l000 

l~ 
u llolC.CCOJI 2 .21QO~ln-uo eoU4 212 . 101 ·107J . l000 
u lt2llgC&2 c 10011 . :nco_,..l,ytlall •• aoU4 602 . 912 • 2UJ . SOOO 

170 t5 C:.IOMt> Po1''tlad.Jt• eoUd 10.015 •Jil.UOO 
lit " lOCO) . )12Hl0--""'-0I~-t· • olld US . llt ·577 . )110 
112 t 7 &IKOCc:olii . JIOO.-Jl•SOCNIC-tO -uti HO. Ilt •2SSS . IOOO 
17:1 U llloC'OI . IIQO__J<•IIo.OU-to •ol14 210. 111 •IOOI . UOO cz• tt o:2llaM Cc:oll2 • 2M20--""'-• I-. ,..._ ••U4 2SI. 20 ·1')1.1100 
1t5 100 lt2M C10012-' .. '~~''pou.to l-.,cllllo" e oU4 )10.011 - t$0 . 1000 
176 101 llo.)Mfl0012_.s-bo41-.•llHoto toll d. au.on · tlt. •ooo n; 102 llolCOI .7IOO_,COl·~oto 1o1ld 222 .095 •\Oto . tSOO 

m 101 ac l•lu Mlld H . SSl ., ....... 
10• DC.I-11 .H20----Ito Hltd n1 .o01 •1161 . 1000 

•eo lOS Mglc:acU . lliQo ___ ~eloytryVIU ool14 sn. s1o · 2015 . 1000 
181 IO&IIiol- -..«<to • •114 U1: . 011 •512 . 1SOO 

lti 101 JOI.2CO) . 100 n • raoaatrlc. • oUCl uo. ooo ·511.1000 
\01 ...., .. ,C'Oil2 .210 - • oU4 , .,,. 0,, ·160 .1100 

Ui 
lOt IIOU00'7 .10020 .. .r;c;e&a..::rt: • o1l4 111.111 • .,, • • uoo 
llO ICOMII 00114 n . a n ·110 . 1100 
Ill uSOt.•ooo-..~~--t.oa.orot._uo_et ool14 2JI .200 ·1170 .2100 
112 lt21001 .oM2CI..-Jl·1'otraborato.UO_l:l aoU4 )05 .11> •IUJ.4l00 

!H IU -2 .IIQCI__...Jo<IJ-t.o~oorau • oU4 U1 .1St •"1.0200 
lU IWISOI . SIQO__.Io<lhoo_-t.Uorou .aU4 2t5. 111 ·1154 . 1000 

iti 

US -2 .~1. 21ClQ..._,....,IoltO!.UO_cl 10ii4 UO , JU -'115.1700 ,..,...., .. ad- rona&l• *ttb 

I sri 
1100 2 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 .... 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 

~~ 
I l• 0 0 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l 
' C••• 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

~ 
5 ...... 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 ....... 1 I 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 
1 ... 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 

201 I Cl• 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·I 
282 I-· 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 · 2 
2 3 10-· I • 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 · 1 

m 11 OM• I l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •I 
u 1100)• I I 0 0 0 0 0 0 1 0 0 0 0 • 0 0 0 0 0 0 0 0 •I 
u C'O)• 0 , 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 ·2 

; u c:oll .. l 0 2 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
IS COCO I I '"II 0 I 0 0 0 1 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
II IOCICOI 1041 0 , 0 0 I • 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

m 11 8 COMII 1041 ) , 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 
,. 8101110• 0 0 0 0 0 0 0 0 0 0 • 0 I 0 0 0 0 0 0 0 0 0 ·1 

212 11 110) 101110· I 7 0 0 0 0 0 0 0 0 0 0 ) 0 0 0 0 0 0 0 0 0 • I 
21:1 20 IMOS IOMI .. • • 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 - 2 
214 21 caaco•u•· 4 0 0 0 0 l 0 0 0 0 0 0 1 0 0 0 0 0 • • 0 0 1 

21i 21 l10'1110MII• • 0 0 • 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 I 
21 Jl .... 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 • \ 
2j· 20 CIOO• .. 0 0 0 0 0 • 0 0 0 0 0 • 0 0 0 0 0 0 0 l 0 I · I 

m 2SMOM C04l······" · U l l I 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 • 0 0 • 0 
l6 telt-.J ...... , t.o . U I 0 • 0 0 0 I 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 
21 IIClO& , .. ,. •••• 1o . t1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 

221 1:1 to.toa ...... ...•.•• 0 0 0 • 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 I 
222 21 -loa ••••••••••••• 0 0 0 0 0 • 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 0 •I 
2?3 10 -loeCOMIIeQI • • • • • l 1 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 
224 )I -loDC041 •••••••• 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 • 0 0 0 0 0 
225 l2 't't'KerCeq) .. .• . e:oe.e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 • 0 0 0 0 m )J 10_, .. , , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l 0 0 ,. IQ-· 2 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 · 1 m JS NIOt• I 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 ·2 

,. fOr'•· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 . , 
230 n f1P02• 0 2 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 l 0 0 0 I i31 II -10111'"11 I , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 

~~ 
It fiP01 COMU• 2 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l 0 0 0 · I 
00 -lC'OI· 0 s 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 I 0 0 0 •I 
01 141>02CCOlll•• 0 • 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 • 1 0 0 o · I 

235 •2 ~3CCOJ t J•-. Oil 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 I 0 0 0 •S 

~~ 
., a.. •• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 I 
•c NICOl• 0 ) 0 0 0 0 0 0 1 0 0 0 0 0 0 0 I 0 0 0 0 0 l 
45AioCCOIU· 0 ' 0 0 0 0 0 0 J 0 0 0 0 0 0 0 I 0 0 0 0 0 ·I 
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239 U M ICOJIJ• · • ' 0 0 0 • 0 0 ] 0 0 0 • 0 0 • I 0 • • 0 •l 

~~ 
.., .. , .. ,. J I 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 • • 0 I 
.. -·-11110111 l I 0 0 • 0 0 0 0 0 0 0 0 0 • I 0 • • 0 • Z42 . , ft•••• • • 0 0 0 0 • 0 0 0 0 0 0 • I • 0 • • • ' UI ,. GOl•• 0 J • 0 0 • 0 0 0 0 0 0 0 0 • 0 I • • • 
"IIIIP020111 ..... l--- I I 0 0 0 0 0 0 0 0 0 0 • • • 0 0 I • • 

m 
$3 ..,_,_~·--- I I • 0 • • 0 • 0 0 0 • 0 • • • 0 I • • .. _,,., ___ 

0 I I 0 0 • 0 I 0 0 0 0 • • • 0 • I • • U _,IIIIPOliCDUJi o i..Ol 0 • ) • • • • 2 0 0 • 0 0 • • • 0 I • • 
ss -····----

1 • • 0 0 • 0 1 0 0 • 0 0 0 0 I • • • IIA M I'*IJI• 1---- ) J 0 0 0 0 • 0 0 0 0 0 0 0 • 1 • • 0 m P -ICOJ)J.IIQOicl_ uu I 0 • 0 • 2 0 .. • • 0 0 • I • • • "-··· • • • • • • • • c 0 0 • 0 • • 1 • • I 

n~ St- • ' • • 1 • 1 • 0 0 • 0 • 0 • 0 0 • 0 .. _,,_,...__ ...... • • I 0 0 0 2 • c 0 0 0 0 0 • • 0 • • 
~ 

" c.cu. _____ u • • 0 • I l • 0 0 0 0 0 • 0 • • 0 • • 
~ 

.. Coal. • I 0 • 0 I • 0 1 0 • 0 0 0 0 • 0 • • • ., 11:)- • • • , 0 • • I 0 0 0 0 0 • 0 0 0 0 0 • 25";' u lloiCU·- u • 0 0 I 0 2 0 • 0 0 0 0 • 0 • • 0 • 0 m u --·-·J.t!OQ_ IU , • J • • 2 0 • • 0 0 • • • 0 • • • • ........ , J 1 • 0 1 • 0 0 • • • 0 0 • • • 0 0 • • • m ., __ ,._,2_. -- on • 0 0 • 0 2 I 0 0 0 0 0 • • 0 • 0 • • .. _, • , • 0 0 I 0 0 I 0 0 0 0 0 0 • • • • • • u cecU. t tao_I:IIC • • 0 • 0 I l • • 0 0 • 0 0 0 • 0 • • • • • 263 l'e CINCUIOHII.Uao_ Ull 0 • • • l 0 0 0 0 • 0 0 0 • • 0 • • • • 
I ,I C.XUIOHI2 .~ • , 0 • 0 , : 0 0 0 0 0 0 0 • • 0 0 • • • • n-u. IKJQ ___ u ' • 1 I 0 , 0 0 0 0 0 0 • 0 0 • 0 0 0 • • n - .Too ____ un 0 • I 0 • I 0 0 0 • • • • • • 0 0 • • • H c:.a;J CCOJI2.1GO_ IOU J • 0 I • 0 , 0 0 • 0 0 0 • • • • 0 • 0 = ll ...,Clo,_)~ 0 • J • 0 I • 2 • 0 • 0 0 0 • 0 • • 0 • • • u a... .JIQ • ' • 0 0 1 0 1 0 c 0 0 0 0 • 0 • • • • • 0 

~ n-= 0 • I 0 0 • I 0 • 0 " 0 0 0 0 0 • 0 • • • • , ...... . . 1120...-- U It • • 1 " 0 l 0 0 0 0 0 0 0 0 0 0 0 • 0 • 2n " -1-. 1100-. ' 1 • ' 1 • I I 0 0 0 0 0 0 0 0 • • • • 0 • • 11'3 01 DICIII 1 ) • ' 0 0 • • 1 0 0 0 0 0 0 0 • 0 • • 0 • • 214 tl-.00 ' ' 0 • 1 • • l • 0 0 0 0 0 0 0 • 0 0 • • • 0 

~~ u "-1-1 J · """'-- IU • 3 I 0 0 3 0 0 0 • 0 0 0 0 • • • • • • ., atell l-1). 2100_ ... • • 0 J 0 J 0 0 c 0 0 0 • 0 • • • • 0 • 7r. .. IIIC02 • ' 0 0 1 0 0 0 1 0 0 0 0 • 0 • • • • • 0 • 218 H IIIPCIIOIIU . tJOo_ II l • • J • 1 0 0 0 0 0 0 • 0 • • • • • 0 0 
279 

.. _ 
I ' 0 I 0 • • 1 • 0 0 • 0 • 0 • 0 • • • • • 

I 
l l -.g-.·--- ,. u l • • • 0 l • 0 0 0 0 0 0 • • • • • • M ~I-ll _______ 111 • • 0 • 0 l 0 0 • 0 0 0 • • 0 • 0 • 0 

" IMIOt!lll ' J I • 0 • 0 0 1 0 0 0 0 0 0 • 0 0 • • • ,. I*)Q)l . lCIIQq___ 20 u J • 0 • 0 0 I • 0 0 0 0 0 0 • • • • • tl IIICOJ . liQO ____ • • • 0 l • • • 1 • 0 0 0 0 0 • 0 • • 0 • 02 "-f-)2, t.IQO P'IC 11 .. • ' I 0 0 , • 0 0 • • • • • • 0 0 • 0 

2fi 9l ~CUCO::JI) .2100_ • • ' • 0 I 0 0 , 0 0 • • • • 0 • • 0 0 • 

~ 
u &:J~~gCa.J 1 _,, . :nao_ ... • 1 1 ' 0 • 0 0 0 • 0 0 0 0 • • 0 • • U CIOI'*I l l • • 0 I • 0 0 0 0 0 0 0 • • • • 0 0 • 
" I:)COJ . ) / _... .. J • 0 J 0 • 0 0 1 • 0 • 0 0 0 0 0 • 0 0 • tl IM4 (COJlf ,JIQO_. 1021 0 • 0 • • • ' • • 0 • 0 • • • • 0 • • m " ~-~------ u ' I 1 • • 0 0 l 0 0 0 0 0 0 • 0 0 • • • " -l<»lll .)~ ' • 1 3 • 0 0 0 2 0 0 0 0 0 0 0 • 0 • • 0 

lot 10111-1~1 .. 1 • • ) • 0 0 J 0 0 0 0 0 0 0 0 0 0 • 0 • 0 

B.t Ill...,.,_ .. - 1 • 2 • 0 0 0 2 0 0 0 0 0 0 0 0 0 • • 0 • 0 
101 ..XOl. lJOO_jlaX .... 2 0 0 0 • 0 1 0 0 • 0 • 0 • 0 0 • 0 • 0 m 101" • 0 • I • 0 1 • 0 0 • 0 0 0 0 • 0 0 • • • 0 
IN IDC>ol-11 .100_ 1 ' • l 0 1 0 2 0 0 0 0 0 0 0 0 0 • 0 0 0 • 

I 
lOS IIIIXJICII .1-- 11 u 0 • 1 I ' 0 0 • 0 0 0 0 • 0 • 0 • 0 0 0 
101.,__ 0 • 1 • 0 0 0 1 0 0 0 0 0 0 0 • 0 0 • • 0 • ,., ...,CD) . CUQ_ ' ' 1 0 0 0 0 0 1 0 0 0 0 0 0 • 0 • • 0 0 0 
101 II&J.ICOHI.~ s • , 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 • • 0 • Itt _,IIO'I . IOIQO __ Jtll 1 0 0 0 0 0 0 0 0 0 • 0 0 • • 0 0 0 • 0 0 
no'''*" J J • 0 0 0 0 0 0 0 0 0 I 0 0 0 0 • 0 0 0 • 0 
Ill D101 . tl00--l<· ,_ • u 0 I 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 • I U IDNO'I .OIOO_II·~t • u 0 l 0 0 0 0 0 0 0 • • 0 0 0 0 0 0 0 0 0 0 
Ill -l. t iOO___ao • • I 0 0 0 0 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 
I U --.,IOo_- IOU 1 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 
IU -3 • ....Cl.IIUO_T • • J 0 0 0 1 0 0 0 0 0 1 0 • 0 0 0 0 0 0 0 0 ···················································-·····································································-··--···· ~~y 
~ llla- h U1 tfiiC'IIA.UI . ftfr ,Uitlftft'.-_,.p..Nl.JI'fUr,,._Dio1 

~· ft 12 t lnYeko iOM lor be tell ~Ia 51 
1:11-k Tl.TMTC h olll-o ._IVIOl wltl> CD1 lD S .4s->lal IliaCI ""'v:l . J 

~18 r.~~· :m:r.::!e~~~=:.~.&ott~i~~=~~L»PKn,tiPrte .Mnttl 
~l h •••"-'•• l . OOOOOI•OO t• l A'Dt Tw~~~PU&ture• J . J I&•Ol I • J lte~vio 

il~ 
ll~tal. ~c .. tot f l u b ho~l• 

tfota l Mol•• Aq . Mola lity .... liOlulty ~- IIIJ/ Ut.el' . ~i 1.1101 ,., •• 0) t . lJOUUU:t02 1. 00100)101•01 1.00U110li•OS ~...,.., 

~2 '· liOUilSI•Ol 6. UUUUI•OI S.S4601 Jtii•Ol 1 .17lJIU.I•OS 

~= ~4 S . UOOOOOOI•OO \. IIOUUt&•OO S. OStUll,'£•00 1 . U2att07&•0S 

~~ 
0 . 000000001•00 0 . 000000001•00 0 . 000000001•00 0 . 00000000£•00 Pota••h• 
0 . 000000001•00 0 .000000001•00 o.oooooooot•oo 0. 000000001•00 ~·lw. 
0 . 000000001• 00 0 . 000000001•00 0 , 000000001•00 o.oooooooo ... -ao c:atcl~ 

328 S . llOOOOOOt• OO J . 110l'71l0l• OO t .OU~IJR•OO S.U6~Sltlt .. O atorlne 

m OoOOOOOOOOI• OO OoOOOOOOOCII:-•00 0 o OOOOOOOOE•OO 0. 00000000&•00 ~lfu 

2 . 00000001.1•00 2 . OIOJ2 UOit•OO l o IO)lllltt:•OO ~ . 1UJ1Clt&+-O' cut>oo 
0 . 00000000&•00 0 • OOMOOGOI•OO 0 . 000000001:•00 0. 00000000&•00 

-~-m 0 . 000000001•00 OoOOOOOHOI•OO oooooooooo.a•oo 0 .. 00000000&•00 -~ ... 0 . 000000001:• 00 o . MOOOOOOt•OO 0 . 00000000.1•00 0 .... 000000001:•00 JU~ 

li 0 . .. 0000001•00 0 . 000000001•00 O. OOOOOOOOt-00 0 . 000000001 .. 0 ....... 
• •• 00000001•00 I , OOOOOOOU•OO o . oooooooca ... o. OOOOOOOft+OO -... 
O. OOOOOOOGI•OO I . OOOGOOOO&•OO o ... - ... 0. 0-C.OO TnH<Il 
0 , 000000101• 00 O, OOOOOOOOC•OO 0 . - .... - 0.00000000&•00 ftii:VI 

m OoiOO .... OI•OO O. HOitoOOI•OI o . ooooooon ... OoOOOOOOOO.I• OO M CUII 
0 .--o• O. HOHHOa•OO 0 .. OOOOOIOOt•OO 0.-000it- VMI 

340 ................ .............. 0 . OOOOOOOOS:•OO 0. OOOOOOOGZ•OO .,lVI 
3oft O. MeoOHet•OI · ·-0-- o.oooooooa•oo O.OGOOOCOC'I .. O elOt•CD.I 

m ··--·- 0. - ......... 0 .. MOOOOOOI•OO o.-0001( ... -0 . IOOMOOO'I'•OO .0 .... ....-... O. MOGOOIC.• OO o.o-.. o &loca-
• l .nUMNit•ll •t.n6U1S~·II •I . IOUlQ*t•lS O.COOOOOOO&otOO -345 

m .. lat.l• ~. ea&wl&t:.M eourn•- UN. OlOlltttUO -1110 ... tti . .. JHfliHU -~1.11101 lte. J ittllllTlU .111;100 

I .,.nu .. hl .. l• -•ey 
_.,.,. 11Tl. UI01UU02 .. }or') • .n 

•leu• __ ......,- • -...u•• -ley _...,... I 1HOI1M21U641 u ...... 
lSO ,. :rti. 012JJU'7N1J Oil 
3.5f 

I _,t:lr- ---~1 00110\1- u.,., .ciO'JntlOJ . ,1 
JlllrctM. nt., l .. .,... .,. a.t:J ._.,'tY o .. eoooooooooooooo:a..oo.o ' 
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m 
,._ cor ~- rga U.'IDI non.~ 

-~--
.. laUty AcU•Iqo Act CMI ,. ... } -~- .. lArlty -.J/UtaT -p-

100 - t . S1tl<I·OI t .SttUI-<11 t.HJ S. SSOUI•fl $ ,~4flo01 t . llSUC•OS 

if! 
.... •• 1o ... 6101~1•00 l . ttiiU:•OO o . uu , , ,10001•00 S . tUJJioOO l .. U ,Jt••oS 
COl• COl • l . »n7ttoOO • .-uc-u J . OUU·Ol J . IUUI•OO 1 .1tl1U•H l . O'liUI • OS 
Cl• Cl• l . , .tOU"&•OO l.Ntn•••• o .tnl t . tlOMI'•to l.t ncn.oo 'S . It.'-41•04 

.71 1«01~ IICOJ· i .H7JOI•OJ 1 .SJOU I•Ol o .nt1 t .UCU&-tl S , \UlU·fJ l.JillOI•OJ 
372 - 011· C. Ullli•Ol t ... fOII•Ol O.ltJl C. lUf\1·01 S .SU111•0J t . t _J.SIOI• Ol l . O'!It.•U 
373 COlloq I eolloql J , JUUI~ot l , JSfUI•OI J .on J . UUU·H J . unu;-ot t . u .. u -os • l . IK·Ol 

~; 
... .. J .JnS&E·U J,7lJSti•U O,lUf J . uonc-u 2 . 1uu c-u 2 . UOU&-OI ............... 
MCH-.) . ...... . t • • Ut.n t e . KtO .. -.lt O.OOOOO:C•.O 0. 00000'1•0~ 1 . 000 0 .000001»00 O, OOoote• OO O .. MOoot•OO •2 , SU.Ol 

M¥ llleOMt~\ ....... to. U~nc.e.a..e .ODlY 0 .010001•01 0 . 0000-00 1.000 0 OOOtOI•OO 0 . 100101:•00 o . ooOOOio110 ... , tl.£•02 
lli02CIOJ • 1 0100 ..... o.oooooa:.oo 1 .DOIM01:•00 1.000 0 . 000001•00 0 , 001001•00 o .oooooz;.oo ·t . JK-01 

~3 
lli02CIOJ .ICO-t&l<• O. OOOOOt•OO 1. 00000&•00 1.000 o . oooooz;.oo O. OOOOOC•OO 0 . 00000&.•00 •l, tt&-01 
-) ,liOO~J-""-t&IO*'Uo 0 . 00000&•00 l .. OOOOOC.•OO t . ooo 0 . 000001:•00 o.oottoa:•oo 0 . 000001'•00 ·l. llC•OI m _, -.u ... O.OOOOOC•OO 1 . 000001•00 ..... O. OOotOI•OO 0 . 000001.•00 O. OOOOOC• O.O •l . UIE•OO 
Moe Ure 0 . 000001:•00 J .000001•00 t .ooo 0 . 000001•00 O. OOOOOE•OO 0 .000001•00 •t . lSI•OI 
..._,NIC»JU , llQO :ft- 0 , 000001•00 l . OC000J:ti)0 • • ooo 0 , 00000&-00 o.oooooa•oo o . oooOOI:•OO •l .S'tt•OO 

I 
PM l•lc'IIOII•ll l ..-c• 1oq llll4•11 n . ,.., u.,nt 
oe.tl e c .. tr&el.,.t• o .. teeua 
-.v..tl..l.brha Nt , , , • .,_,,., .. 
Jt~n1c &n-Gt.b «•l • l . OOIUl 

4 

-1\y, _,Ill • un ... 
CC021fll l .. ICC021tll • 2 .1111•0' ..... 

m -· .. t~~•t•r •-.ola ltc:y• 1• 1101• r ruttoe 100 1P ~ pbu• 
• ou •JIOl• UtY• Ul4 •.cu"tfY• en ... sae.n.lal pret~w.t .. 
• •o..crlptor• ...au• 

I 
•d0/tn'/lta10 t o-r f'PKl .. wlU. ooa••ro C'O.bCa . tcCID'ni'V'WftC• cr1t• l'10ftl 
•c. u &reUon IDOc tor a.l.ou'a1a , l h lOOlOC L\P/bp) 
• toqtO (actJvity) tor eqyeou... ~•·• w1t.b w ry .-11 eooe:•~ret&ou 
•log10tp&n1&1 pr·uwnl tor ,.. .. 

19<•1 0/- •I.U IU1"&o0) 

a .. cctoo • 1 a l da\81 ~ . 00000000000000 
fti• J • • • o114""4Mlll' ,...ctl• 

j~ 
obUHDO l olt "Y t . unus .. nau 
U 11 J.ao ~ (OY all .. rpa.J.e- l"eKtlOM 
f l-U IOM for IMUIO !*Ia tt 

~7 l--11 Tt'I'Mft l'roltl•l ""IVI02 wiU. CO> U. S . ,IMlal l!loCl nrr VJ . J M ~»<-• -UIIIWII1 ""IVl•Jia-COl--cl-clot IIIIUU z 
15 . 01 . 11 Mlllli• ... .Cl-C»)·-·- CPNaiJ,rvtO."I,.WU~,IIFPtt ,UPntl 

0 tT-.. eVJ<e- s . oooooa.oo I•) amc ~t.ta:r... l . ,U-.. 1 I • J ... ,.u. 
C1! 

rz 11---t.al ~ for f laa!a Probl -
13 ,, 

19tAI llol• AQ. 1Mle1U;y aq . ... lulty loq. - /Utn 411 
t .l lOll)fJI•O.l J .llUIStUt•fl t , tJIJIUUoOI l .CotctolOI•OS ~ 

l~i I . OSSOOUU••l s . uuuna•,ol t . UttUiti•OI 1 . JSOli.GOR••" ::I: l . SI"SOOGOOI•Ol S . UUlUli•OO S . O,_l:UlJQ•-G:O l.l.S41tU1R:•'OS ., 0 . 00000000&•00 0 . 00000010&•00 0 . 00000"0&•90 0 . 00000000&•'00 floW.•&• 

UCl 0 ... 0000101•00 0 , 000000001•00 0 .0-00C- 0 .OOOOOOOO"C•OO :=-.!-o.o.oooooo•·•• 0 . 00000000&.•00 O. MOOOOOO&.•OO 0 . OOOOOOOOZ•OO 
42? S . fUOOOOOI•OO S , 610tiOtti•OO S. OUt111UoOO l . li0'»701C.OS O)lo-clM 
(~3 o . Hooooooa·•• o . ooooooHt•OO • • 00000000&:• 00 0 , OOOCIOOOCS•OO ftl(tll 

' . l . OOOOOOO.I•Ol o.uunoo~ot S, t iiJIUl&-04 a. Sft.ti1Slt• OO ~ 
.;25 0 . 00000000&•00 0 . 000000001•00 0 .00000000•00 o . 000000001•00 _, ... :n O.OMO~OI:.•OO 0 . 00000000&•00 0 . O&OoOOOOIE•OO o . ooooooou.oo ...,,_ 

o . ooooooooa.oo o . oooooooot•oo 0 . 00000000&•00 o.ooooooooa.oo Alr 

~~ 
0 ,000000-· 00 O. OOOOOOOKoOO 0 .0000000~•00 O. OOOOOOOOS-•00 ...... 
0 . 000000001•00 0 . 00000-•00 O. OOOOOOOOC•OO t . COOOCO-o.GI:•OO lr-.1•• 
o . ooooooonooo 0 . 000001001•00 0 , OOOOOOOOit• OO 0 . 000000001•00 Tr'M'eTtJ 

4:11 0 . 00000000&.•00 0 . 00000000&•00 0.000000001•00 0 . 00000000&•00 ,Crill m 0 . 000000001•00 0 . OOOOtOOOI•OO 0 . 0000000011•00 0. 0000000011•00 Mil Ill 
0 . 0000000011• 00 t. OOOOOOOOII•OO O.OOOOOOOOioOO o . 000000001•00 UCYII •3• . 1 ,000000001•01 c. uuncoa-o• S. U UUUI•Ot \.)OOUU1C•02 III>CYI 

4:15 0 . 00000000&•00 0 OOOOOOOO&•OG o , OOGOOOOOE•OO 0 . 000000001•00 Clot• IIlLI 

~~2 0 . 00000000&•00 O. OOOOOOOOC•OO o . 00000000&•00 o . ooooooooa•oo ~M•IIItON• 

43' 0 . 000000001•00 0 . 000000001•00 O. OOOOOOOO.E• OO 0 , 000000001•00 llect:ron 

t~ 
· O.,t'• Of1U·lS • • • 2tlllfi01·1S • l . lltottl'Je• lS 0. 00000000&• 00 a...,. 

l o 1v.UOQ P&r ... t en . CalNl• Ud 
COim'lllll INII U U . UtliUSlot liT-

!j~ N10 IWIC 1000.00UStUt20 liT-
'IVIIO/kOI 121 . SOttUIOIUt 9 /kgiCO 

H~ lp<OCUio4 aolvtlon Doowtlty 
IIQ/a'J • o i l + PIICIIU"t UU . UUUOStSI 

~ 
lolvelon ,._r-t e.n .. Hid on .rpec-Ule4 OW&a lty 

I'O.IAI'riOII YOlo ~ouuunucuo u ....... 
'I'IMI ~n ,n•OtHJUOl e / 1 

. ~ -..Icy IIIWM 011 !OJ - lloel oollltlOM o~:::o:~~~::~:I•OOO t il 2b ,..r~t ,..latLve e l'l'or w ...e& a.. tty 

AS~ 
'I~ 

,.._ oP ~n-- IIIITal-

~~ 
-.~--

.. l..Uty ktirtty a.ct c .. t .,.t.at .... • laTlty -.J/llu r o.c.~.p>. .. 

~rl 100 - I , JUUI-111 1.nnu-o1 o. nu S .SSotll• l 1 • . tnuc-u t . t nooa.os :u ~COllol ...... lCOII ol t . tttJ2JoOO l . OOOOOC• OO 1 . 000 t .tHU.•OO a .nlf1&-00 J lUJJI•O' 
Cl• Cl• S . 610tCI'• OO s . unn•oo ....... S , fllOOI•OO S .OUtllt•Ot 1 . , . ....... , 

4160 ... ... S. tlOS1C- S. UliU•OO o. ttu S . 61MIIo00 s .ouu.a.oo t . ts.ni•OJ 

2~ 
_,. _.,. 1 .1nos~-ot l , ll.lt.a•O) l.tfl c . untc-oa S. lllttll-ot 1 . t1SU.K•O~ 

COJI .. I C021 .. 1 J , ttlOJ&-Ot l .UUS~OU J . tot J .tUU~oe J . U tUI•Ot t .SJUT&•OI 
~7 IK'OJ• ICIOJ· J . JIIll&-Ot I ,UIJ-S o . noz ) , lfSlllt·t• ) , OU'JU•H 1 .2l1t01•11 1 .na-u 

'H N• .. l . llf1U:·06 t .71.0JS.C:.06 J.tU l . llell>t-01 l . U IOli •OI 1.ottl21•0) l . 3JI• U 

~70 III>OleOl· IIIPQX1>J• 1.UUfC-o-01 J .•:2nu.--o1 s .110 I . USll~Ol 1 . 1UJU .•Ol J . tU)tc-12 a .ott-u 
COJ • C»l• S. OtJIWE"-0-1 I . O,lt-ll:-10 J .UUI•Ol J . Otltft•ot J ."Ull· ot l . CUDli•OJ O, OOC•OO 

•i'l ..... - ) . OUt\I•OJ 1 .6:JtTlc--Ot '·"" ) . Oiflllt•ot 2 .700711-0f f ,StJiti•OS 1 .2Ja-u 
•72 _.,011, .. 1 1111102011 .... l . llltU·10 l .7lllf~IO 1 . 000 ' ,13\ tlC~lO t . t UI11•10 \ , t'tltoa-N •f.lllt•JS 
~7J -IC0112•• tliJIIUCCOlt1- l . t tJIU• II ~. UJS~U ,,u,,•n l . tOJtJII:• Il 1 .71StSI•U ' ·'"'O&·OJ 0 ....... 
~7· -2101112· - C'*Il• ) . otUU·lC o . tOlon-n O. lttt 2. otltll·ll 1 .UtCt~U S . SUUI•ll 0 . 001•06 
£75 "PPl CCOlt)• -... -liCOJil- · l . U U 1t•lC t .nen~u l . UOIC- 10 1 , 2Sltti•U 1 . 120771-lC S . O))ll1,..11 -~. lSI·U 

47G Ml:ll ... l •••• • ·· " · Utnt• • .c:14.-ly o . ooeoos-. oo 0 . 00000&•00 t .. ooo 0 . 000001•00 0 . 000001•00 O. oootft.eOO • 2 . U io0l , r, IIIIIOICtt~ql •• •• • • c.e.uu.c..e ....... -.1y o.oooooa••• 0 . 000001:•00 1 . 000 0 . 10000&•00 O. HOOOC•OO O, MOOO.&.tOt -a.uaoOJ 

ii ~JOMt-.ri~C-·r) 0 . 000001'•00 1 .000~··· a . eoo 1 . 00000&•00 0 , 00000&•00 O, OOOH.•OO •:J. tai•OO 
JOolMICO)lJ . 2100 - 0 . 000001•00 1 .000001• 00 a.ooo O. IOOOOR:•OO 0 . 000001•00 0 ,000001•00 • t . OD• Ol 
SOaaCOJ , ICO ,....,_..a-1t.4 0 . 00000&• 00 s .oooooa.oo 1 . 000 .......... o.oooooa.oo o.ooooac..-oo • I . JtlhOO 
llto2CO) . 110~1·-t.olor*&t.o O.OOtoOI•OO 1 , 00000&•00 t .ooo 0 . 000001•00 O, OOOOU•OO 0 , 00000&•00 .. , . t SI•OO 

:M SOaaCOl . >OIOO • t .... 0 . 00000&•00 l.OOOOftoOO 1.000 o .. ooooot.oo O, OMOOI•M 0 . 000001:•00 •"f , fll t•OO 
-J -ouu t .oooooa•oo I • OOOOOt•OO 1 .000 l tOOOOOI•OO 0 .000.01•01 O. OOOOU•OO - a .u-

m 110<: llt.o 0 ,000001o110 1 . 000001•00 1.000 o.ooooo.a•oo o.oooooa•oo O. OOOOO'l•OO •l ,H&•OI 
10oo3MIIC»IC0112111..DI&MLIII..Dl- 0 . 00000&:•00 1 . 000008•00 ~ . oot 0 . 000001•00 O. OOOOH• OO 0 . 000001•00 • J . liE•O) 
MPOlOII I~I 111>020111• .... , 0 . 000001•00 \ . 000001•00 ) . 000 0 , 000001•00 0 . 00000&•00 0 .000001•00 •2 . JII•00 
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\ .nos \.flU 

... -t•l' ••l• Uty• l e •1• tnctloo 100 &b aqo~~eoaa .... 

... ou ••taU.~· aad •aettvtty• a.c·• eu pe.ntal p,...._ev .. 

• :::;.~r:~· ~~-·"Wttb DCiflhT0 Ane. .. (CCHW4U-=o crlt«lo-at 
' "t.uret.s. .. J"DdeJt for .s....ru •. •l•lOflOil.M/bpl 
•toelOC• ctlwltY) tor-~ •.-d• 1tlUa "'*tY -u toa~Cet:ratlaa. 
•&oo10tpart..lal pn .. v • t cor-

• I . Ull)OIU•Ot 

J . tsi5HHI•01 
J . UlOHUitOI 
S •• UCU2)8•00 
0 . 00000000&•00 
0 .000000001+00 
0. 000000001•00 
1 . tSOIIIOII•OO 
0 . 000000001•00 
J . ClUlSliK•OO 
0 ,000000001:•00 
0 . 000000001•00 
0. 000000001•00 
0 . 000000001'• 00 
o.ooooooooa•oo 
0 .0000000011-•00 
O, OOOOOOOOt•OO 
0.00000000&•00 
0 , 000000001•00 
l.CUCISlii:•OO 
0 . 00000000&•00 
0 . 000000001•00 
O. OOOOOOOOC•OO 

•I . UI5tUII·U 

"4· tiOI•IItlf 

1 . U011liii•OJ 
s . suusni•OI 
$ . UOS7U)Io00 
0 . 000000001•00 
0 . 000000001•00 
0 . 000000001•00 
5 , UOUOUitOO 
0. 000000001•00 
1 , 118UH01.•04 
o. ooooooooa•oo 
0 .000000001•00 
o. oaooooooa•oo 
0 .0000000011:•00 
O. OOOOOOOOR•OO 
o.ooooooooB•Oo 
0 . 000000001•00 
0 . 000000001•00 
0 . 00000000&•00 
I . UUtUOI·04 
0 . OOOOOOOot•OO 
0 . 00000000&•00 
o.oooooooot.oo 

·S . IOO&lJ4&1·U 

lohat1oa tar--c.••. ca.lculat..S 

"4· ,..lulty 

t . Uilii6U•01 
4 , UU3)ttlt01 
S.OUUUfi•OO 
0 .OOOOOOOOitOO 
O, OOOOOOOOE--00 
0 , 000000001•00 
s.ounnu.oo 
o.ooooooooa-•oo 
S. 4161tltU• 04 
0 .ODOOOOOOE•OO 
o. 00000000&"•00 
0.000000001•00 
0 . 000000002•00 
0. 00000000"1:•00 
0.000000001«00 
'0 , 000000001•00 
0 .000000001•00 
O. OOOOOOOOt•OO 
s .u ouuu-O& 
0 . OOOOOOOOa•OO 
0 . 00000000"1•00 
0 . 000000001•00 

-s . ounoUl:-IS 

IOUn"'OII MUS 411.1021U2SIOOJ 
ooo ...,, HJ . snttsooatu 
twlol•o• ne.tottunnlt 

1. OOUtOJO&•OS 
1 , t50li006I•OS 
l . ISUtltli•OS 
0. 000000001•00 
0.000000001•00 
0. 000000001•00 
1. ltCI'UlOIEt O$ 
0 .000000001•00 
,.SI,.Il.Sli•OO 
0.00000000&• 00 
0 . 0000000011'.00 
0 . 000000001«00 
0 . 000000001•00 
o. 000000001•00 
0 . 000000001•00 
0 . 000000001:•00 
0 . 000000001•00 
O. OOOOOOCOI:•OO 
1.lOOUUU•CU 
0 . 00.0000601•00 
0 . 00000000&•00 
0 . 000000001:•00 
0 . 00000000'1•00 

~I_.J • Oi l 

aolGUOD Par-tAir• I6Hd - epecUlN O..l~ 
COLIItJOII 1101. o.JUHU21t2Ult Uun 
TDS JtJ . l240UUUOl o il 

O..lty a..eO or. tv~ ut4 ...Cl oolu.d-.. 
.. rcat rol a tlvo onor va a.c:l ~ltY 

100 VAftll 
*">02CO)IO) "o)jpOlCOJio l 
Cl• Cl • .... ... .. 
"PP~· ~· 
COl ( IOq) C02 I "''I 
11an- IIC'Ol· 
"• M• "PC)lCOI • "PC)2C01 • 
CO) • CO)• 
011· 011· 
~)~1"'11 ~(IOq) 
111110lt001!2•· "1101100ll2 .. 
JII>OliOMil• ~JC~Jl· 
tfJ:IO)tCOHJ••- ~JCCO>IJ••-
tcl •ecat .. .. .• • to . tltr•to .aclO. oel:r fiM*t••• ·· .... t.o. Uueu.-.. .a.ly 
....,KICOJJJ , JIOO tnliA 
....,CO] ,IQO_,.........<~I<• 

MalCOI , liOO__IIalCOl •----to 
w.lCOl.lOIOO trOll "'*''l ....a.,couc.. 
Met II<• 
*l-liCOlllCo i..J)I-..JIUA&&.ID 
IIIIIOlOIIt-rl •-•-•• -JOMI- 1 -30MI.,.._I 

I.JlllJI•OI 
t . ttt:)l£•00 
S.llOUt-00 
S.610Sli•OO 
I , UlOSI·04 
J . UIOJC•Ol 
J .2Ulli- Ot 
1.llllU•06 
1.))5261-0l 
) . Ot)IU •OI 
l . Ollt5I•OJ 
l , lHUC•IO 
l . tlll41>11 
l.O.JilR .. l' 
l -"1§U1& .. 11 
o. ooooor:•oO 
O.OOOOOR•OO 
o. 00000£•00 
o.oooooa•oo 
O.OOOOOt•OO 
0 . 00000&•00 
O. OOOt-01•00 
0 . 00000&•00 
0. 000001:•00 
t . OOOOOE•OO 
0 . 00000'1•00 

l .1lt5t&•OI 
1 .00000&•00 
S.JUJJI•OO 
S.ltHII•OO 
l.JltltW:•Ol 
1 . 12115&-0l 
a.1111oa-os. 
4 . ltOJ51•06 
l.42tlli•Ol 
t . OilUI·lO 
1.6U'MI·Ot 
> ,lUU~lO 

S . UlSSI•U 
6 . 10l0li•Jl 
J .111tll·lf 
0.00000&•00 
0.00000'1:•00 
1.000001«00 
1 . 00000&•00 
1.00000E•00 
l.OctoOOitOO 
I . 00000&-•00 
1 • 00000&•00 
1.00000&•00 
1 , 00000-1•00 
1 . 00000&-• 00 

s .nn S.tiU 

: :-!.;:tt~!Y"" ~· .:::~.~~t~o: = ~1'~ ~ 

1!)'11<09• == Pot.uel\a 
llo_,.l,_ 
C.lt~ha 

dllo~lao 
S\11(\Ar 
CUIIon 
toatO& 
-100 

'"' ...... 
l:t-.l.n• 
1're.e. _dl 
7bltVI 
.. IIIII 
UIVll 
S..IVI 
Cla.·ID.I _._.,.. 
lie« roo 
a.uo• 

Act Coet 

O.USJ 
1 .000 

O. tU4 
o.tUl 
I. ttl 
J . t04 

O. J10l 
) . t)) 
I.IJO 

2 .SUU.•02 
o.sus 

1.000 
2 .U7li·OS 
O.JtU 
1 t ltOIC•lO 

1 . 000 
1.000 
1.000 
t .aoo 
1 . 000 
1 . 000 
1 .000 
1 .000 
1 . 000 
1 . 000 
l . OOO 

-a.n 

• •DUCI'1ptot• __... , 
•410/lt'l'/lnao Cor .pecol•• wltll .,..c.ero c:ooc. . fCCD¥ei'Vec-• c:rtt• rlcml 
•c.t-...nUoo Ja4n: to1' a1JM1'• h . n•lootOCUJt/K.tp) 
• toetOC• cthltY) tor ....-... tlf*:i .. vtth YWY -u eooc•uatlCIU 
•t0910(pa n .tU •rw• u e) tor ..... 

1 . t2t211•01 
) , 415401•00 
L.tson&•oo 
I . tsOOJS•OO 
J.Utsii·Ot 
\ . JUt U•04 
.,,.,4111·01 
1 . 315UI· 07 
4 .640t0C•OI 
1 . OlSllC•Ot 
1.041SSC·Ot 
J . UJI4C•l0 
l . ltSIIR•U 
l , JOISIIt•ll 
C, JSUJit•ll 
0 .. 000001•00 
0 . 000001•00 
0 . 000001•00 
O. OOOOOC•OO 
0 .000001•00 
0 . 000001•00 
0 .000001•00 
0 .. OOOOOE•OO 
0 .000001•00 
O. OOOCOI•OO 
0 . 000001•0'0 

Mola.dc:r 

4 . tltUI•OI 
• ~ ·51·11•00 
S. OJJUC•OO 
\,03Hla•OO 
$ . Uttii·04 
) ,U6UI•Ol 
z .nnta- 04 
I. OJIOII·Ol 
1.USI41·0l 
J , l6fUII•OI 
J , lOOliB•OJ 
l , tUill•lO 
1. l7Stsl•ll 
t .nuu-u 
1 1 120111 ... 1' 
0 . 00000.1:•00 
o.ooooot:•oo 
0 . 000001•00 
0 . 000001:•00 
0 .000001•00 
0 .. 000001'•00 
o.oooooa..oo 
0 . OOtOO&•OO 
0 .. 00000&•00 
0 .000001•00 
o.ooooo•·•o 

000/llto< 

l . tUOti•OS 
l.lSUli•OI 
1. ltotOE•OS 
1.1S41tt•OS 
1 . 11Sl3t•OJ 
l.S)Uli•OI 
I . Jl7IOI•01 
I.OtUU.•OJ 
l.tlU4C.Ol 
L6UOlc-01 
4 .5JJUI•OS 
I , tlHOit•ot 
6 . to9101•06 
s.suu 1 - 11 
S.OUIOt·11 
0 .. 000001•00 
0.000001•00 
0 . 000001•00 
0 .000001•00 
o.oooooc.oo 
0 . 000001•00 
0 .000001•00 
o.ooooo•·oo 
o.oooooc.oo 
O, OOOOOC•OO 
0 . OOOOot•OO 

•S , 1S11:·12 
•2 . ltl·11 
t .esa .. t• 
I.US•U 
J . JO'It•U 
1 .\SC•U 
l .ltR•II 
2 .t~U 

·1 . 1SC·~O 
•1 .4$1•02 
-2 . t t t•Ol 
•1 . 021:•01 
•1 . '24C•00 
... , .151"-.40 
-'7 . tla•OO 
... ) • tSI:•OO 
•I.UI•Ol 
• t . Ul!•OJ 
.. ;r . tti•OO 
· 1 . Jti•OO 
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J . &StSltlS.•OI 
J . Ul&.JOtU•Ol 
s . nnuoc••oo 
O. OOtoOOOU•OO 
0 . 00000000&•00 
o, 000000001•00 
1. t50JUIII• OO 
0. 000000001• 00 
J.•'7UtUU•OO 
0 . 00000000&•00 
o. 000000001•00 
0 . OOOotOOOioOO 
0 . 00000000&•00 
o . 00000000&• 00 
0. 000000001•00 
o. ooooooooa.•OO 
o . ooOOOOOO&•OO 
o .ooooooooa•oo 
l . f156Ullll•OO 
0 , OOOOOOOOZ•OO 
0 . 000000001•00 
0 . 00000000'£•00 
•1 .J6~UH6~1S 

Aq. IIOiallty 

1 . 110111461•01 
5 . SSI07Uli•01 
S . tlOlU~t•OO 
o.ooooooooc.ao 
0 . 000000001•00 
0 . OOGOOOOOI •OO 
S . IOtUlUt•OO 
o.ooooooooz,oo 
o . tttJlUl ll-04 
0 . 000000001•00 
0 . OOOOOooottOO 
0 . 00000000~··· 
0 . 000000001•00 
o. ooooooooa.oo 
0 . 000000001•00 
0 , OOOOOOOOioOO 
0 . 000000002•00 
0 . 000000001• 00 
1 . UUUSllt•OI 
o .oooooooot•oo 
0 . 000000001•00 
0 , 000000001:•00 

· J . UUUUI·lS 

SDlUt.lOD ...,._t.arl , C.lwla t«i 

t . Uiti11R•Ol 
t . UU:tlUI•OI 
S . OJ2.S01lO.tOO 
0 . OOOOOOOOC:• OO 
0 . HOOOoota•OI 
0 . 000000001•00 
\ . Oll.JUUC•OO 
0 , 000000001.00 
' .uuontc-u 
0. 000000001+00 
1 . 000000001:•00 
0 - 000009001.00 
0 ,010000001•00 
0 . 000000001•00 
o.ooooooooa.oo 
O,OOOOOOOOI•OO 
O, OOOOOOOOt•OO 
0 . 00000000'1:•00 
1 . Sl 17,.141·0· 
9 . 000000001•00 
o.ooooooooa•oo 
o.ooooooooc•oo 

•l . SOtUIUC• U 

.owi'JOM NUl OU , UsttUilUl -crr-100 ICUI JU . UJUSIU709 
'IWig/kVI U7 . U7tU7~U4S Vfkii1QO 

aolutlon ....,_,•t• au.s oa IPIC1Ue4 O..l tV 
Wlm'IOif \'01. ci , JUUIS.lUOIICl Ute r.o 
1W JJ) . SUIUIU2,. V/ 1 

I . UUSC·01 
t . tl111t•OO 
S> ~ llOUC•to 
S . IOIUI•OO 
LI22U.I• 04 
l . Oitlii•O. 
1 .1l01U-Ot. s • .,, •••• o., 
l.)U7ltt•07 
1 , 10IIn•t7 
• .nouc-u 
I . SUSU·JO 
1 . o1nn:-11 
l.SI54 CI •lS 
l . SStoJI•U 
0. 000001:•00 
0 . 00000.1•00 
0 . 000001•00 
0 . ~0001•00 
0 . 000001'•00 
o.ooooos•oo 
o.ooooot.oo 
O, OOOOOR• OO 
0 . 00000&•00 
o.oooooa•oo 
0.00000&<00 

I . OOJltlU&•OS 
1 . 1Sl1.S4 0&•0S 
1 .1S.IIUJ.t•OS 
O . O.OOOOOOO:C• OO 
o .OMOOOOOEoto 
0,000000401• 00 
1 . .,ao.s&u.aa•os 
o.ooooooo-oa.oo 
7 . UU2S701o00 
0 . 000000001•00 
0 . 000900001•00 
0 . OOOtoOOOI• 00 
0 . OOOOOOOOt•OO 
o.ooooooooa.ao 
O. OOOOOOOOC•OO 
0 ,00000000.•00 
0 . 000000001:•00 
0 . OOOOOOOOZ•OO 
>. U47Utii•OI 
0 . OOOOOOOOR•OO 
0 . OOOOOOOOtoOO 
0 , OOOOOOOOI•OO 
a,aoooaoao.t:•oo 

1 . 1IOUE•OI 
t . OOOOOt•OO 
s . uuoc.oo 
S , UUfi•OO 
1 . US'lltt•04 
e . unu-oo 
l . &UIU-OC 
3 . 25U OC·OI 
2 ,U OJOI•07 
2 . U11at•OJ 
J.onuc-oo 
C .S~IS1Z•10 
l..U)SC.lS 
1 . 2540,1.--lt 
' . 'una-11 
0. 000001• 00 
O. OOOOOt•OO 
1 . 000001•00 
1 . 000008•00 
1.00000&•00 
1 - 00000£•00 
1 . 00000&•00 
l . OOOOOit•OO 
1 . 00000£•00 
t . OOOOOt•OO 
1 . 00000£•00 

~ 

::t: 
ht.u-t l • 

-~c:alcl .. 
CillO,!" iN 
l>&lt.a 
ca.t>oo 
Poe Joo _ ... 
Ai r ....... 
•r-oalDt 
n.cull 
1!\ UVI 
,._lUll 
UIVTI 
MPIVI 
~04-1111.1 

.-oQborv• 
&lecc,roo 
Cl>ozgt 

Act co.t 

O. t!S) 
1.000 

o,u n 
o . tn2 
o.nn 
~ .... 
1. .. 110 
) .IU 
1 .111 

2 . 5J7U·Ol 
o.uu 

1 . 000 
2.saesa.os 
l , t017&·10 
0 . 1111 

1.000 
1 .000 
1.000 
' . 000 
1 . 000 
) . 000 
1 , 000 
1.000 
1 .000 
1 . 000 
1.000 

Tttta i a&u 

l . tl.t"'•a-• 01 
J . 4lSSII•OO 
1 . tSOUI•OO 
l . t SOUC• OO 
) , J)f7111•01 
a.o·uu•·•• 
S . JI1Stll• OS 
) . 0011U•Ol 
1 , -.nOC•OI 
) ,UOIIC•OI 
J . lUII&-01 
) . Stl741· 10 
l . ISflii• U 
S . IUt1t•U 
I . IIU11·ll 
0 , 000001•10 
0 .000001•00 
0 . 000001:•00 
0 ,000001•00 
0 . 000001::•00 
0 . 000001• 00 
O. OOOOOioOO 
0 . 000001•00 
o.oooooa•oo 
0 . 00000&•00 
0 . 00000&•00 

C.J!U 

J . ISUIIJli•OI , .... .,.,,,., ... 
S . UUSlOti•OO 
0 .000000001•00 
0 , 000000001•00 
•. ooooooooc. 00 \,t50)1······· 
0 . 00000000&•00 
).nnuni•OO 
O, OOOOOOOO.IloOO 
O.O~OOIOOC•OO 

0 . 000000001•00 
o.ooooooooz.oo 
0 . 000000001•00 
0 . 000000001•00 
0 , 000000001'• 00 
0 . 000000001•00 
0 . 000000001•00 
) . t111U1• a•OO 
O, OOOOOOOOR+OO 
0 , 000000001+00 
o.ooooooooc.oo 

l . l1011tUio02 
s . suotuJ••ol 
s. noonnc.oo 
o. oooooooo•·•• 
0 , 000000011•00 
0 . 000000001• 00 
S. 4US001A•OO 
o, OOOOOOOot•OO 
1 , t OilSHl1• 04 
O, OOOOOOOOI •M 
0 . OOIOOOOOitoOO 
0 .oooooooo .. oo 
0 . 00000000&•00 
0 . 000000001• 00 
0 . 000000001•00 
O.OOOOOOOOit OO 
I . OOOOOOOOI:tOO 
0 . ODOOOOOOC•OO 
I.OtU SH 11t-U 
O, OOOOOOOOioOO 
0 . 000000001•00 
0 . 000000001•0.0 

I , IUOIUll•tl 
• • Ut10UIE•01 
$; . 011&712,&..00 
o.oooooto-.oo 
0 . 00000000&•00 
0 ,000000001.00 
S .Ol1tti Ot£•00 
0 . 00010000&•00 
' . o111n soa-oc. 
o .oooooooo•·~ 
0 ,000000001•00 
0 . 000000001•0• 
0 .00~0001:•00 

0, OOOGOOOO&• 00 
0 . OOOOOOOOK•OO 
0 . OOOOOOOOt•OO 
o.oooooooos•oo 
0 . 00000000.1 •00 
I . • IUU21SI·O~ 
O. OOOIIOOOOE-oOO 
0 . 00000000&•00 
0 . 000000001•00 

1 , OOl7SUlll•OS 
'l , tSUJUU•OS 
1 . 1-'ll,St u.a.es 
0 . 00000000&•00 
0 . 00000000&.00 
O. O"OOOOOt• OO 
1 . , .... ...... , 
0 . OOOOOOOOC•OO 
I . Uil:Sl':I&•OO 
0 . 000000001:• DO 
0.00000000&•00 
0 . OOOOOOOOioOO 
O. OOOOOOOOl•OO 
0 . 00000000&•00 
0 . 00000000&•00 
0 . OOOOOOOOte-00 
0 . OOOOOOOOt•OO 
o. 000000001•00 
1 . 01204 27'71•01 
0 . 000000001•00 
0.000000001• 00 
0. 00000000&• 00 

IC)ol.r.._.. 

..,.. VJ . J 

Co4t\a 
PoC..• l'-' 

-~ca1el-
CblO'flae 
Still tv 
ca..
Poeloo 
-Jon 
Alr ...... 
a..-~.M -1!\IM 
M Ull I 
VIV11 
MPIYl 
C104•tll.l ..,.OJII>O ..... 
l l.Ctl"Ob 

*1U1~y • tllur ........... I • .S2SU•OS 
l , t SOOli•OO 2 . U012Z•O& 
S . OU SOI•OO 1 . 1S.UC•OS 
s .onua•H l . l i OI"•OS. 
) , C21llll• 04 2 . 0 1'717&•01 
J . lllUI•OI l . USltl•01 
j , SfOSII•IC .... , .. ,, ... , 
S . UIUS•_, S . J OISSI•U 
I.US111·01 l . Uit01•02 
t . IIS)IIt•OI S . t JOl OI.•Ol 
S .10)0la•OI o.unu,.os 
l . ttlll&•lO 1 .nuu-04 
•.nnu-u ) .411UC•OS 
l . Utlll:•l' • .n eue-to 
2 .2toiii•U f . tnou· n 
0 ,00000&-00 0 . 000001•00 
0 . 00000&•00 0 . 000001•00 
o.ooooot.oo 0 . 000001•00 
0 . 000001•00 0 . 000001• 00 
0 . 000001• 00 0 . 000001•00 
0 . 00000&•00 0 , 000001"• 00 
0 . 000001•00 0 . 00000'1•00 
O. OOOOOE•OO 0.00000&•00 
0 ,000001•00 O . OOOOcti• OO 
0 . 000001•00 0 . 000001,•00 
0 , 000001•00 0 , 000001• 00 

·l.UI•lO 
• ) . 111·10 

I . OU·U 
) . llt• IO 
J , UZ•lO 

• 1.142•10 
) . l211•10 
S .2ll• l0 
l.OSC-10 

-~ .ur.n 
- l: . tlt•O) 
•1 ,1\8•00 
• J , 2U•OO 
-t . U -1 •02 
•1 .2U•Ol 
•J ,1U•M 
•1. )6.•00 
,.., . 40&•00 ... ., ·••••00 
• f . 40&•00 
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~~~fOR~nATION ONlY 
A~pendilt 0: Sample Output Ftle .. Np_NaCI_BM.OUT" 

- a .o1lf5toU•lS -s.tuuona- n -s.2an•i10a-u o .OOOOOOOot•Oo Cl>&rclt 

hl\ltJ.an l'u'CM~u•. Calaalaced 
SOIRI'lOW lUlSI I H .?0122lttU11 
IDO MUS H 7 . Ull17USJU 
'ftiSCg/ql J37 . t0Sat510IOH 

-Hied toli>UOD Do!M1ty 
oaruTt uae , uu~otolu 

gr-g/q100 

11:9,.., . g/1 

lloloHt;y 

I , HIS211-0l 
t . tt61lt•OO 
S . ,SOO.JRtOO 
S .t-OISOI•OO 
s .nasn.·o• 
2.on"t·o• 
S . OIUII•OS 
1.73f1(1,o07 
2.Sit1St•07 
l , UStii•O? 
1 . 4lllU>-OI 
) , 011218·10 
1 .1tUU·10 
1.81Sl6R· U 
l . 7Ut111•1f 
0 . 000002•00 
0. 00000£•00 
0 . 00000&• 00 
0 . 000001.•00 
O, OOOOOt •OO 
o.ooooo:a.oo 
O. ·OOOOOI•OO 
0 ' 000001•00 
0 . 000001•00 
0 . 000001•00 
o 0 ooooot• oo 

Acttvlty 

7 .1t0)01t-01 
l.00000£•00 
S . 2JOI0£+00 
S , H071B+OO 
2 . 14Ctst•OC 
l . otocn-oc 
) . OIIt211•04 
t ,eelOOI:,..Ot 
1 . Olltlll•06 
1 .4lOSU·01 
1, 125tl&·Ot 
1 .OU21R•l0 
6 . ltl421t·l5 
) .OUS£•21 
1.1H70t•l6 
0.000008•00 
0 . 000001+00 
1 . 000001•00 
l . OOOOOS•OO 
l.OOOOO&c•OO 
1. oooooa.oo 
1 .000002+00 
l . OOOOOE•OO 
) . 000001!.00 
l . 00000.1•00 
1 . 000001•00 

ACt: C'Otet 

o • .,)S) 
1.000 

0 .9,)1 
O. f4ll 
o. 110) 

2 . t0l 
l.UO 

2.,na1-o2 
l.t21 
LtU 

O. S4l' 
1.000 

2 .SUU:•05 
l .tiSS&•lO 
o.aua 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1 . 000 
1.000 
1 .000 
1 .000 
1 ,000 

~ ....... 
I.Uttti•OI 
1 .t1SIOt•OO 
1 . fSOSJr:•OO 
lo f50172•00 
2 .011101•0& 
7 . 1tUU·OS 
1.1uon-os 
1.2fUOI•07 
l . tU171·01 
o .a U t41-4t 
o . tuus-ot 
I.OUUI• IO 
1 . 11615£·11 
6 ,liiUB-U 
1 . 101651·16 
0 . 000001•00 
0 .000001•00 
0 . 000~1•00 

0 . 000001•00 
o . oooooa•oo 
O. OOOOO"t•OO 
0 . ooooos.oo 
0 , 000001'•00 
0. OOOOOt•OO 
OoOOOOOR+OO 
0 0 000001•00 

S .IU' a.sno 

1.0011U4Sit0S 
., , tsuaeu&•os 
1 . 154Ult.:lii>OS 
0. 0000000011•00 
0 , OOOOOOOOS:•OO 
0 ,000000001•00 
1, 710Jta51R•OS 
0 . 000000001+00 
' . 1.11160..,1•00 
o o ooooooooa•OO 
o. 000000001•00 
0. 00000000&•00 
0 . 00000000&•00 
0 .OOOOOoOOI•OO 
o.oooooooo••oo 
0 0 000000001<~~~00 

OoOOOOOOOOR•OO 
o. ooooooooa•oo 
s . to7n2•ta•oo 
0 0 000000001+00 
OoOOOOOOOOI•OO 
0 . 000000001:•00 
0. OOOOcOOOOJ:•OO 

llvt••) • o / 1 

lloloUty 

I o lliS..&•Ol 
l • • t,IOi•OO 

Ac:Uvlty 

1 . UOlU•Ol 
1 . 000001•00 

""'\11 .) 

~OD == Pot.u•1• 

-~C.lelua 
CblOI'lH -..uvr 
earl»>b _,..,. 
IMgJon .. ,. 
aoroo -... Tl'•e•r!l 
"'UVI 
MUll I 
UCVll 
Ill> IVI 
ClOI•IQ.l 
PbO.-phona.a 
ll.C:tt'OQ 
O.UV• 

~~ct o .. r 
O.fJ5l 

1 ,000 

T'ota1 Mol•• 

l .tlOO,&•Ot 
) . • lSilC•OO 

110lor1ty 

•. t6tS11•01 
t.tU28E•OO 
S .. Ol2.4lE•OO 
5 . 022001!•00 
S . U1241•04 
a.nnn-oo 
4 .552141•05 
) , JUUt.•Ol 
2 . U10li:·Ol 
1 o lt600E,..0·7 
1.212111•01 
2 .7021U•10 
l.IUUB•IO 
1 , 61521R·H 
1.14162£-U 
0. OOCOOI•OO 
0.000001•00 
0 . OOOOOZ•OO 
0 0 000001•00 
OoOOOOOW•OO 
0 , OOOOOR•OO 
O. OOOOOI•OO 
0 . 000001•00 
o.oooooa.ao 
O. OOOOOEtOO 
o.oooooz.oo 

llo1odl:y 

t .tltSJK+Ol 
a.t .. auc•oo 

IIQilUer 

t . t5U71•05 
l . ISOSII•OG 
l.lS"S£•05 
1 .110451•05 
l . U1S• R•OJ 
• . ,, . .... oo 
t .l.:ataaa•ot 
1 . 00Jlii·02 
) , ))SltE·04 
I . tl5501:•02 
a . uun:·o• 
1 .7Jt6t i·OS 
e , nnu-os 
1 . 1U511·0t 
1 . 02120&•10 
0 , ~0001•00 

O.OOOOOlltOO 
0 ,00000£•00 
OoOOOOO'E•OO 
o.oooooa:uD 
0. 000005•00 
o.oooooa•oo 
OoOOOOO&•OO 
O. OOOOOZ+OO 
0 .00000!:•00 
0 . 000001•00 

Ducdptor 

•t.IJI•lO 
I . U II-10 

·1.0011:•10 
c .tec-u 
1.021•10 

.. , .tsc.-.u 
1.211:·10 

•l , UI·Ol 
t . OSil·ll 

• 2 •• Srt•Ol 
•2 , U£.-02 
•2 . '7Jtt00 
•l.ltt-.oo 
•I o lSS:•O). 
-1 .~)1•0) 

·2 . S4C•OO 
•6 . 1Jt•OO 
•d . llE•OO 
_., .1-62• 00 
-1 .111•00 

IIQ/ Uc.n O.• crlptor 

t.f52UC• 05 
1 , tiOUI•O• 
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... .. .. 
Cl• Cl· 
Jail• ICOJ• 
cmc-.1 ~,..., 

JIIIOl• .,. 
CDJ• CO)• 
til• ... __ ,_ ~-- .... 
IIPCQccolU- -UC'O'IIl• • 
~.... ·-~-.· IIPCQIC»JIJ-· ..,OitC'Ollh-
IIPCQI'*Il- IIPCQio.!J · 
111:1 f .. J ••• • ••• c:.. .d~.ec:l • . -.Jy 
-•ooe~ ...... w cu.n••·- ·oal.F ·-·..-. ..,.._, ..... ...,,.,_.., ....,.,. ... ,. 
...,....,lCli»IJtoiJJ~1-

IIIC' •uu _, _u ... 
Ja)CQJ ol..aQ ·~ _,. tiOO._..IIIoXlO)·-·· 
IIOCDl • DO ,__ tr1 t.e 
lo&J•tCOJI J.~ 

S. IIOOI.CoOO 
S . .. tJJ.•OO 
l . OU4TII-ot 
t.USOU·04 
2 . U10'7t~ 
l .nw.t~-fl 

t .u~cn 

I . UStU.-#1 
,_., __ 
S. MUS._IO 
2 .C11Sl&•IO 
a.t.nan-u 
s 1an-u 
o.eooooa.eo ·---·00 o. oooou-
o .. oo.oooa-..oo 
o,oooocc'"" ···--oo O. etOOOC+OO 
. ......... 0 •·-·n ··-.. -...... 

S.UOSU•OO 
s .uosoe.oo 
~61-• . 2Slna .... 
. .101-05 
) ,OSHtt
S. U751"&·0' 
2.uona-cn 
~~.,-... 
t.u--u 
2.Cl1531!-~0 

C .U~U·2J 
1 . nooz.-1-6 ··-···-·--.00 ,_.__ 
1 .~ 1---· t ..._OO.OOIE•OI 
l ... OOMCE:•M 
l .. OO.OMC•M 
l..OOOOCS•'OO 
l . COOOOC..OO 

a.nu 

1 .1100ft-01 
1.00000:&•00 
S . UOJJC•M 
S • .U~JR•OI 

J...»ntt-04 

~---... t .unn-os 
1. 0 &U&·M 
2..00Ct-"" 
1 . tU20l'-ot 
t .Hun-n 
• • , . M.n•lt 
J . OOOOSil-10 ._.SOSta·» 
1.nnu-u 
0 . 0000'0:11: ... 
O. OOCMIOE• .. 
1 .... 000001: ... 
1 .-00 
l • oooooc.oo 
s .oeoooz..oo LJ . CMOIU.•OO 
t .oo-.oo ,_ .. __ 
1-........ 

O. tU I 
O. tU2 
0 . )10) 

2 . tOJ 
1 .no 

2 .Sfl,.,_.1 
) • • 21 
1.au 

o.su, 2-s-·-· l . Mt 
7.nna-so .. , .. 

1 ••• 
1.000 
1 . 000 
t . too 
1 . 100 
l ~CN 1--
1.001 
1 . 000 

1 ~·-1 . 080 

a.uu 
1.000 .... ,. 

o. u n 
o. nol ,_,., 

1 .. t-to 
2 . St'U&•O) 

l . I U 
o.su• 
1.020 
2 .~otoa-os 

t .•oo 
J . tlac...lt 
0.1ttt 

1 . 000 
1 .,100 , .. .. 
1 .... . 
1 .000 
1 .000 
1 .000 
1 . 000 
1.000 
1 . 000 
1 . 000 

1. ts0&41•M 
t.HNo••" 
2 . CSUU•N 
s.tuua-H 
1 . 120011·01 
2 . lSfOU-O' 
s. ~un•-•• 
0 . &4Jlta.U 

··""···· '1nu•so a.auna-n 
2 .-U,.H 
1. 01HM•U ···-••• OOM&.•" 
0 .. eootea•OI ........ ._ .. 
o.•oon•M 
0.--ot ···-• • OOOOot•M ........... ........... 
· --0&•00 

t'9t.el ...... 

l . Uolla•OI 
J .. t1Stla•OO , .. ,.,,. ... 
\ . tSN)C•tD 
J • .Uua.to 
2 . 11S.U•H ,., ... ,. ... .... ,., .. ., 
1.uwac-ot 
J . nuta-oo 
1. TJU'21t
' tt &J)&-10 ·--11 s.nana-u 
o.cot01a-u .... -.. ............ ... -··-·--·-.. ............ ........ " ·---............ 
. ........ oo 
• MDMt• .. 

J.UUtloot 
S . t2Uat:•OO 
c.u ....... 
I.UU-
2 . U:UU·OS 
t . OOIJft-01 
1.uaua-n 
t.lUMa•Ol 
J , IUU&•OO 
o.nau-10 
1 . 211N&olt 
1 . 11Utt-11 
• ne~:aa: .. u . ....... " ··-·" ........... ........ " ........... ··-'" ......... " ··-·" ........... ·-· .. ··-·" 

•~&ruy 

• ·''''l&•ll • •••• ,,ll•tl 
1 .12201~··· 

'·'"'' .. " l ,tl 1 Ull-01 
S .SUUil-01 ,,,,.)( .... 
1.uosu,.01 
1 1tiU•-#t 
. ... u ..... 
t . IM21C•OO ' .. , •... 
I ltttU.11 
t . SU1t&oU 
1 . U i tll•ll .......... ......... " ............ ··-........... ........... ........... ··-" I ...... C•M ........... ........... 

S.UU S&•tS 
l .lt .. OI•O~ 
1 , 1St0Jlo01 ,_,, ...... 
5 ,1f011l•M 
c .~n-n 

..&.....aa.at ta--M 
l . tU,,...U 
J . » t Uif•N 
1 .1101U_.. 
•.uu~-n 
l . UStta•ot 
I. IIIUil-11 
t . OOOOOil-00 ····-·· ............. ··-·. .... MI:•M ........ " 
O. OOOOO&•M 
6 . 00t001•M ··- ·" ··-···" o.oooooa.co 

• JUtN 

• • tSJ"JU•IS 
l . &S02t&•tl 
l . U.tlla•OS 
\ .1'10l.ll•H 
o.nnu:-01 
2 . 1U1CII•H 1.Jn, .. _ 
1 . U,SI&-01 
1 . llSt51t·t1 
l .otHJil-0) 
o .St&JII•H 
a. nnoa-M 
S . SDt&lt-OS ._,. .. _., 
i . t ltSU·IO . ..... " .. " 
·--~~• • oooe.a .... ··-........... 
·~ ......... ··--·· ·---·--........... . ... -

•I.UL..OI .. , ,.~·0· 

S .Uil-00 
t .ua-u 

-$. 1 ..... 
•&. C$1.•01 
l.Stt ... 

•1.Uit-4? 
-l . IJ.E<-:CI 
.. , •• , ... 02 
• ., • • • ~~2 

--1 --U&•OO 
•) . 11&• 00 . . ... ,u.u 
•l.l.llf·Ol 
•) . t U•OO 
-6 . 58.00 
-c . S."S•OO 
-6. 1-U•OO 
-.. .. n.R.•oo 

· •-ua-M ..... ~ 
t .tn-u 

-s.na-u 
s .ns-., ... ,...-
1-»&·10 

·1.2'?&-ft 
-. . .u .... -···"-• 2 • tTII'oOl .,_, .... 
-1...s.a•co 
•'l . lU.Ol 
•I . U&-11 .,_,a.oo 
.S. JUoOO 
•1 ... tte.•oo 
-6.7TI.. , .. .,..eo 
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pt1 C·lot laK•IJ I ..... C•lOfl-• 11 
-•lc C'oefflcl•t• l .lUUl 
llll'dl LM1<a 1111 C 'I • ,, .IOUll 
1•1c tt._th Cal • , , 610010 
-Icy, .. ,., uu.n 
fCOlCOI I IOflfCOlCell• 

' ·"" 

- • •• ·-salley• 1o •I• t""'ti•IOO u. _.....,... 
.. ou •eol•l U:y• llllll ·~uwu:y• ar-• ... puU&l preev .. 

• :::;.~t!~:· ,:;--~, .. whA oau.U"O aea. (~~ er-ltulool 
•&atw• t.lOD ,_... tor -.J.oerala , I"J• Soel.OUAP/b'p) 
'1ov11Cu\lv1cyl ro~ - -'• with ....,. .-11 -uauoaa 
• looU4put1&1 )l!r .. IN:h) for..,._. 

l . UOIOUII•Ol 
1 , UllOUli•Ol 
J , U IUUJE•OO 
0.000000001+00 
0 .000000001•00 
O,OOOOOOODil•OD 
l.f5046l1Ja•OO 
0 , 000000001•00 
l . f1UU031•00 
0 . 000000001•00 
o. oooooooot•oo 
0 . 000000001•00 
0 . 000000001•00 
0 .00000000&•00 
0. 000000001•00 
0.000000001•00 
0 . 000000001•00 
0 . 000000001•00 
l. 4l511S111:•00 
0 . 000000001:•00 
0. 0000000011• 00 
0 . 00000000&•00 

•l .OIUUOli•U 

l.UOUJSU•Ol 
S.SSUUOII•Ol 
5 , UOOOOJli•OO 
0 . 000000001• 00 
0 . 000000001•00 
o. ooooooooa.oo 
S .IOUUIU•OO 
0. 000000001•00 
1, OSJIUIII•OJ 
0 . 000000001•00 
0 . 000000001•00 
o. 00000000&-00 
0. 00000000&•00 
O. OOOOOOOOC•OO 
0 . 000000001•00 
0 , OOOOOOOOI'•OG 
0 . 000000001'•00 
0. 000000001.00 
s .oon onsa-n 
0 . 000000001•00 
0 .. 000000001:•00 
0 . 000000001•00 

•2 . t '1 0 U I Iti•U 

col\IUOD ,..,._t•u. caJaalat.ect 

t.UUS06U•Ol 
4 . UUUUI•Ol 
S. OlUHO'I•OO 
0, OOOOOOOOI•OO 
O. OQOOOOOOC•OO 
o.ooooooooa.oo 
S . OUUOIS&oOO 
0 , OOOOOOOOif•OO 
t .nnnwc-o& 
0 , 000000001•00 
O. ODOOOOOOE•OO 

.. O. OOOOOOOOS• OO ' 
O. OOOOOOOOt•OO 
o .ooooooooa~o 

0 . 000000001•00 
0 . 000000001•00 
0 . 000000001•00 
0 , OOOOOOOH•OO 
0 . UUOSOOI•01 
o.ooooooooa-oo 
0 .... 000000001:•00 
0 . 00000000&•00 

· 2 .6C11Slt11•1S 

.Oim'lcal liUI • n .,UJIUflOU 
10o- ,., ,, .. nnuoll 
'IDSietiiVI ,,, ·"'o'"""' 

aq . aotU•cr-

l , OOUI'lltt•O~ 
, , t5UOU111•0S 
l . n ounaa.os 
Cl , OOOOOOOOB•OO 
o. ooooooooe-oo 
0 . 000000001•00 
1 . liOli SSl.• OS 
0 , 00000000&•00 
l , llJOl1J01•01 
o.ooooooooa•oo 
0 . 00000000&•00 
0 . 00000000£•00 
0 . 00000000.1•00 
0 . 000000001•00 
o.ooooooooa.oo 
0. 00000000.1:•00 
0 , 000000001:•00 
O. OOOOOOOOI •OO 
1 . 0'12&S'ti•Ol 
0 . 00010000&•00 
O. OOOOOO.OOt•OO 
0 . 000000001•00 
0 . 000000001•00 

1191 .. 1 • Vfl 

50lOtl- ,..._~•n ... .,.. - "Peeltlo4 -lty 
IOIRfl'* W~ O.)UOl l14170lUI Ut4u 
,. 2n .souuo51ns vfl 

IIY<l<Of• 
~ .. 
11041\a 
Pnt..u• S.• 
ttagn•l .. 
calc.tw 
Cblo~rle• 

l\lllou 
C:a.r'tlo.n 
h.• ton 
aeotoa 
Ah 
lloroa .......... 
Tn«<ll\ 
Ybltvl 
.. Ulll 
UCVll 
.. IV! 
C:IOO• II:LI 
-.phoN.t 
&.l.-.c'-f'Oft 
c:boaroJ• 

-Icy lluo4 011 'I'DI - .-cl oolotl
f'wi'Cent rel eUV• e rnr w MaCl .._,ty uu.uouu noo o ft 

0 . 0000000000000001•000 ' 

ActiVIty • 

1 . leOSOC•Ol 
1. OOOOOt•OO 
S. 2tOOOC•OO 
~ -2ett.ta•oo 

s . nsn~-o• 
1 . &7Uli•06 
t . U2U.&•OS 
6 ,110't01·01 
6.64100&·01 
2.410tU•07 
t.UUlll•U 
1 -.l t lUE•OI 
1 ,))OIJI-lt 
l .U,40~·10 

S . IUlS41•U 
O. OOOOOC•OO 
0 .000001•00 
J.OOOOOE•OO 
l.OOOOOil•OO 
1.00000&•00 
1 . 00000&•00 
1 .oooooa•oo 
l . OOOOO.t•OO ~ 
l . ODOOot•OO 
t . OOOOOil•OD 
1 . 000001-'10 

Act c oer 

o.ns.J 
1.000 

o.tn o 
o , tU1 
o. J10J 
3 .5»3.1·01 

) , tOJ 
O. SC17 
l.ttO 
l .IU 

3. SitlR•OS 
l . UO 

l ,UOU• IO 
1 . 000 

0 .2UI 
1 . 000 
1 . 000 
1 . 000 
1 ,000 
1 . 000 
1.000 
1.000 
1 ,000 
1 . 000 
s .ooo 
1 .000 

• l , U 

TOtal 1101u 

l .. UDUI•Ol 
1.n u2a•oo 
l.tSOISI•OO 
l . tSOUI•OO 
1. UUU· 04 
l.tU SII · OS 
1.000201·01 
o.nnn·ol 
1.16Uti·Ol 
4 .14Uli·OI 
1 . lUl\1•01 
l.OUJII•Of 
l . 4~Utl•10 

C. Ullll· ll 
I .IOOlii•U 
0 . 000001•00 
0 . OotOO&•OO 
O. OOOOOC• OO 
O.OOOGO&•OO 
0 . 00000&•00 
0 . 000001•00 
0 , 000001•00 
0 .06000~•00 
0 .00000~•00 

0 .000001•00 
0 . 000001•00 

llo1ulty 

< . UUJI•Ol 
l . tUOOI•OO 
s. nana.oo 
S.OlUII•OO 
I . IIUtl·o• 
S .OilOOI·OS 
I . USUI·OI 
l , l)I4Jir•06 
1 . tflSU•01 
1.UU01·01 
, .310108•01 
~ . IOilOI•Of 
I , UUU• I O 
1 . n1121· IO 
1 . , ,,, . .... 
0 . OOOOOt•OO 
O. OOOOOC• OO 
0 . 000001.•00 
O. OOOOOa•OO 
0 . 000001•00 
0 ' 000001•00 
o,oooooa.oo 
0 . 000001•00 
o.oooooa•oo 
0 . 000001:•00 
o.ooOOOI•oO 

-ol tltu 

l . tUHti•OS 
J , lSOUI•OI 
) . )$46U•OS 
a. 1tOJ'JI•OS 
S.OUSII•OI 
1 .OSOSOI+OO 
J ,SUOII•Ol 
l ,UUII• Ol 
1 .04Uia·Ol 
I , t)UIC•02 
l , HUli• Ol 
l . U IHI•OI 
I , IJOlOC•OO 
4 .SlSU&·Ol 
S . JOStlC•ot 
O. OOtoOI•OO 
0 . 000001.•00 
o.oooooe.oo 
O. OOOOOR•OO 
O. OOOOOt•OO 
0 . 000001•00 
O. otOOOI•OO 
O, OOOOOt• OO 
o.oooon•oo 
O. OOOOOt•OO 
0 . 000001•00 

ONc:dpto r 

•O, l l ll-01 
•t .OS£·01 

t .1U• Ol 
l .HC•U 

•).118•0' 
1 .10&·01 

• l , IJC·01 
- 2 . 0)1·01 
• l . UI-01 
·l . 4.71•02 
•2 , t•t•02 
• ) . OJS•OO 
•1 . f2.a•OO 
•t . :UC•02 
•1.2JE•01 
•2 .Jli• OO 
· • ,csa .• oo 
... . Ut•·OO 
.... ... ,.oo 
•6.ll••oo 
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I.UOTlJnlf•OI 
I . UUUS\11•01 
S. oUSUOU•OO 
O. OMOOOOOI:•Ot 
o . 0000000011+00 
O. OOOMOOOI•OO 
1 . U04tlUI•OO 
0 . 010000001:•00 
I . oUOUSU•OO 
O. OOOOotOOI•OO 
o.ooto•oooc•oo 
o.ooooooooa•oo 
t .OOOOtOOOI•OO 
0 , OOOOOOOOC•OO 
0 .000000001+00 
0 . OOOOOOOOit• 00 
0. OOOOOOOOit+OO 
o.ooooooooa:.oo 
1 . nua51ti•OO 
0 , 00000000&•00 
0 . 000000001•00 
0 . 000000001:•00 

., .nuHni-U 

1 . UOUJISI•el 
S . SS1210lllt+Ol 
S . UOOOOS\&+00 
0 ,000000001•00 
0 . 000000001:•00 
0 . 00000000&•00 
5 . 6011UU&•OO 
O. OOOOOOCIOI.•OO 
l . UlltiOII·OI 
o.ooooooooe.oo 
o.oooootota•OO 
0 . 000000001•00 
0 0 000000001•00 
0 . 0000000011•00 
0 . OOOOOOOOC•OO 
0 . 0000000011•00 
0 . OOOOOOOH:•OO 
0 . 000000001+00 
1 . n6ftftlii· O'l 
0 . 00000000"&•00 
0 .000000001 •00 
0 , 000000001•00 

• o . UUlttOll·lS 

sohlllOD ,..,.,..ten. c:alaalated 

t . tUUDTir•Ol 
t . tltltO,II:•Ol 
S. 02UlJ111fo00 
o.ooooooot ... oo 
0.0000000011•00 
o . oooooooo.t:~oo 

S . OU12Ullr:•OO 
o . OOOOOOoti+OO 
J: . OUI&IU&.Ol 
O. OOOOOHOC•OO 
0 . 000000001•00 
0 , 00000000&•00 
O.OotOOOtOII:•OO 
O.OOOOOOOOt+OO 
0 . 000000001•00 
0 . OOOOotCIDt•OO 
0 .0000000011•00 
O. OOOOOOOOE•OO 
1 . sntnJl&·Ol 
o.ooootooo~r:•oo 

0 0 000000001:•00 
0 ,000000001•00 

• O.oo&Oli541•1S 

SOWI'IOIIf Mil o61.1U2UUU12 -OT-1120 tCUI ,., • 1Stuosnon 
'IDI(t/1<91 JU. UI110UU1• OIIIi;IQO 

-ltle4 lolutloD o.>alty 

1 .0011n7JII•OS 
7 . tsU el3SZ•05 
1 . 1SU5SllC•OS 
0 .000000001•.0 
O.OHOOOOOa:•OO 
0 . OOOOOOOOt-• 00 
l . l10210S411:•0S 
0 . 00000000••00 
1 , Ul12fl\lfo0l 
o.ooooooooaooo 
0 . OOOOOOOO_t•OO 
0 . 0000000-00 
0 . OOOOOOOOt•OO 
0 . 000000001"•00 
0 . 0000.00001•00 
0 . OOOOOOOOt•OO 
o .ooooooooa. oo 
0 .OOOOOOOOC•OO 
1. usuonc-02 
0 . 00000000&•00 
0 . 00000000&+00 
0 . 00000000£•00 
0 . 000000001•00 

Dllltlft UU .UOUOOOJU lolllrJ • g/1 

tolutlon fu-•••' 8N..S oa -1Ue4 -.o~cy sown011 vot. o .suuon~unn u ..... 
'lOS lti . SUitUUttl Ill 

~-~........ ,'8 -lcatcl• 
Cblocl.M ...,, ... 
~ 

Ito• loa 
._.loa 
Air 
loroo -n.cull 
ftltvl 
AaiiUI 
OMI 
~lVI 
Clot• I ILl ......,.."'" &lec."tft 
a...rv• 

11ti.I20U004JU o i l 
0 . 0000000000000001+000 • 

I .Jltsl£-01 
t . tt•JOC+OO 
s. 6100011•00 
$ . 60612&•00 
t. t non-oc 
l.ltttli•04 
l .otUR•04 
1 . 6Stnii.· 04 
1 . US1111:•01 
t .~UUII·Ol 
l . tTlliii-Ot 
a . SUIOC•ot 
l.UISSIJ·ot 
1 . 15UO£o10 
4 .15U11·U 
o.oooooa.oo 
0 .000001+00 
0 , 00060&•00 
0 . 00000!:•00 
O, OOOOOR•OO 
0 . OOOOOS:•OO 
0.00000"1•00 
0 .00000'1•00 
O. OOOOO&• Oo 
0 .000001•00 
0 . OOOOOR•OO 

1.110SU·Ol 
t .oooooa.oq 
S . 'l.ltt4'C:•OO 
S .lltlli• OO 
s . cnn11-ot 
l .CJC0ut·06 
1 . 6&2.JSI·OC 
c .antt£ ... of 
a . "n?II:·Ol 
2 . 00t11l-01 
2 . Ut7211:·12 
1: . 02415&.• 11 
t .65Nt.ll•Ot 
l .UltOil-10 
1 . 42)011:-U 
0 . OOOOOC•OO 
0 . OIQOOE•OO 
1 . 00000&•00 
1. 000001•00 
1 . 000001•00 
1 . 000001•00 
1. ooooo~· oo 
1 .00000£•00 
' · 00000&•00 
.1 . OOOOOE• OO 
1. 000001•00 

I , JJ\1 • • tlSO 

: ::·:.;:~:~,~·.:!%.~::;~·~::: = ~.:.::. 

O.USI 
1 000 .... ,, 

o . tcJl 
0 . )10) 

2 . Stl2&·U 
0 . 5417 

1 , f0) 
1 . tlt 
l . tlt 2.,. .... os 

1 . ft2U•10 
) . t20 
1.000 

o.uu 
a.ooo 
1.000 
1 .000 
1 . 000 
1 . 000 
1 . 000 
1.000 
1 . 000 
1 ,000 
1 . 000 
1.000 

., .•. 
.. •oucrtptor• ...,., 

•4Q/M/lnlO tor ~lu vl\b nonwero eonca . ccoz:m~rv~ cr1H1'&oet 
1 htu.rat1011 ltaM.It tor aleerah . ll • lOOlOUAPIU,) 
•loolOtt~~ccJ.vtt)'J tor~ epecl• with ¥VY ...all cooc.at.rettou 
• tootot,....t1al ,.._. "", tor .,.. .. 

'l'ot.al llolu 

l . t)O.lla•Ol 
J . 41SC21•00 
1 . tSotJ&•OO 
l . tSOtta•OO 
1 . 47UU•OO 
• . tnna- os 
l . OlCSU•06 
s.noou-·n 
4. 11HU•OI ...... ,. ... 
l . U2ot&•OI 
• •• 110111• 10 
l . lJUtii:•IO 
I . Ot2001•11 
1 .&SUoi•U 
o.oooooa•oo 
0 .000001•00 
0 . 000001:•00 
0 . 00000&•00 
o. oooooa-.-oo 
0 . 000001:•00 
0 .000001•00 
0 . 000001•00 
o. 00000&•00 
0 , 000001•00 
0 . 000001•00 

nor V2 . 1 

I · "OtlUSII:•Ol 
1 .1u•01na•ot 
5 .4l1UUIE•OO 
0 . 000000001•00 
0 . 000000001• .. 
0 . 000000001:•00 
I . UOSUUI•OO 
0 . 000000001+00 
l .4l60Usti•OO 
0 .. 000000001•00 
0 . 00000000&•00 
0 .000000001+00 
0 .000000001•00 
0 . 000000001•00 
0 , 000000001•00 
0 .000000001•00 
O. OOOOOOOOt+OO 
0 . 000000001•00 
l .,5,11711•00 
0 .000000001•00 
0 .0000000011+00 
0 . 000010008•00 

•1 . 110lOllll'•lS 

l . U01tll111:+02 
S .SSUUUI•Ol 
S . 'lOOOO&lll•OO 
0 . 000000001•00 
o.ooooooooa-•oo 
0 . 0000000011•00 
S . &OISlOit&•OO 
o. aooooooo•• oo 
1.2UIUUI•OJ 
0 . 0000000011:+00 
0 . 00000000&•00 
o.ooooooooa•oo 
• • 00000000&• " 
0 .000000001• 00 
0 . 000000001:•00 
0 . 0000000011•00 
0 ,000000001•00 
0 . 00000000 ... 00 
) . lU1411011:•0J 
0 . 000000001•00 
Ot DOOOOOOOI•OO 
0 . 000000001•00 

• l . lUOlttCit•U 

t . UtU2lla•01 
& • t&t170'7,-C.•01 
s .onnme:.oa 
O. OOOOOOOft•OO 
0 . 000000001•00 
• . 000000001•00 
S . OU1UI711•00 
0 . 000000001:•00 
1 . U U l20U>OI 
O. OOOOMON•OO 
0 . 000000001:+00 
o .oooooooo••oo 
0 . 000000001+00 
0 , 000000001•00 
0 . 00000'0001+00 
0 ' 000000001•00 
O. OCIOOOOOO&•OO 
0 . 000000001.•00 
~ . IS212JISII:•Ol 
0.000000001•00 
0 . 000000001•00 
0 . 000000001•00 

· l . ll2S4DS21·15 

I . 0011UUI
l . tsHtsD>II:+OS 
l . lS4,.SU.li•OS 
0 . 000000001:•00 
0 . 000000001-
0 . 000000001+00 
l.li010S4.la+OS 
0 , 000000001•00 
1 . JJISJ21SI•Ol 
0.000000001•00 
0 . 00000000&:•00 
0 . 000000001:•00 
0 . 000000001•00 
0 . 000<)0000&•00 
o .ooooooooa.oo 
0. 0000000011•00 
0. 00000000:1•00 
o . 00000000&•00 
7 . l t iOCSUI·02 
0 0 000000001..00 
o ~ ooooooooa•oo 
o.oooooooot•OO 
o. ooooooooa.oo 

~ 
~ 
1041-
,.,c.u..el'-

-~C&lch• 
Cblorl.Ae 
1\Utv< 
<:aden _, .. 
._.ton 

~· ..... 
lr.-!M 
1'noO.rll 
'"'UVI 
AaiUII 
UIYU 

''"'" C1ot•IG.I 
-.pt,o .... 
Cl.ctna 
Cb&rt• 

Molvley 

o . UJSli•OI 
l . ltl.-ti• OO 
S . Ol1:. 11•00 
S. 02UII•OO 
I . UUOI•OC 
1. 2UU11·04 
2 .llUli·OI 
l.USSti·Of 
1 .2UU11·01 
I . UUn•01 
a . onua-oa 
2 . 211lOII:•ot 
1 . -0111:- ot 
a.sn•n-lo 
o . HOUI-U 
0 . 000001• 00 
0 . 000001:• 00 
0 . 00000&+00 
0 , 000001•00 
OoOOODOII• OO 
0 ,0000011:+00 
O. OOOOOR•OO 
0 . 000001•00 
O.OOOOOit•OO 
o.oooooa•oo 
0 . 000001•00 

-.ri Ut•r 

a . tsl12I•OS 
J . Utt11'•01 
1. \UUI•OS 
t .1eo.ue.os 
S . t.SI.JSC•Ol 
l .~2U01•00 

O.lUlSII:• U 
C. 5U011•0.2 
J . U . Ut•U 
l . tlUCI·U 
) . 1271111-02 
\ .U1S5R·OI 
\ .on .. c-06 
• .ncsn-os 
l.UllJI· OI 
o .aoooo~oo 

O.OOOOH•OO 
0 . 000001•00 
0 . 00000:1•00 
0 , 000001•00 
0 . 00000&•00 
0 . 000001•00 
0 . 000001'•00 
o.oooooa.oo 
0.000001• 00 
O. OOOoti•OO 

OUC'rlptor 

-2 . 1511:·01 
•1 . 74&-·01 

J .2U•Of 
t .ua.u 

• I .SU•Ot 
·t. Ola•Of 

6 . 1Se.-ot 
-2 . 1QI,.Of 
·t. CU-Ot 
-.l.. t.IR•Ol 
•l.tll•02 
•). 011•00 
• J . Il.I•OO 
-J ,,la•ol 
·1 . 201•01 
• 2 . llS:•OO 
• t . lli•OO 
... ... )0&•00 
-4 .UI+00 
•$ •• , ... ,, 
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--f/llv!DO 

., •• , • t il 

IOI~tloo .... _teU lued OD lpOCirled -lty 
OCIUin<M-. O, J"UOHSifUtt llten 
'ftMI lU. SU04SISSJ.. IJ/1 

IQO tlllftll 
-JCO) 11 )-JIAIIpOlCOI lo ) .... .... 
~- ~-
IICOJ· ltCOI• 
CO)• COJ• 
OM• 011· 
COlleql COJ(OQI 
IOPOJICOIIJ• · ,.OJICOJIJ • • 
IOPI)lC:OJ• l(pOJCOJ• 
MPOl• JlfPOl• 
IOPI)J(COJ th• · llp021COIIJ••• 
K• M• 
lfll020111eql IOPOlOIII"'II 
IOPI)JIOMIJ• ..,O)IOMJ2· 
MCI(04} ••• • , •• co . tiUete.KUI, ..,.~y 

~t&q) •••••• t.o . Ut.ra.c.e. • ••· oe,ly 
l(p02011119odl ..... JOKI19e41 
....,20111-rl IOPOlOIII-rl 
aoll(pOJICOJl21el.Pl&MU:IIJ)I-
-.cl. Uc.e 
Mlt.JICOl *beoltt.• 
MalCOl .lOIQO *traa 
a.JCO) . lM20-'COJ•"-~ttall!yVate 
MlllCO) , IQO "'·~tzlte 

llaJMICO)JJ . JKJO ~ 

1P11 l·logi ..W• II• .... 1·10011••11 
~tlc c:oe.tUct-.t• \ . 2US1t 
lqvlllmh• M " ' • '71 . IOS1Sf 
IODI< lcr-U. l•r • S.nOJU 
-.ny. rretal • uu.u 
fcoJigl r lovlfCOJIVII • 

J . U1170Sit•OI 
J. UI$11US:•OI 
S •• 2&1S UOitOO 
0 t OOOOOOOOih 00 
0 .00000000.1•00 
O. OOOOOOOot•OO 
1 , nosasuc.oo 
0 . 000000001•00 
J •• HOIUU• OO 
o.oaoooooot•OO 
O. OOOOOOOOC•OO 
0 .000000001•00 
0 . 000000001•00 
0. 0000000011•00 
0 , OCIOOOOOOI• OO 
o.oooooooot•OO 
0 ,000000001•00 
0 0 000000001•00 
J . USfUliC•OO 
o.ooooooooa•OO 
0 .000~0001•00 

0 .000000001•00 
·l. JJOUUU·U 

t .nou:nn•Ol 
S. UU1JUI•OI 
S.UOOOU:JR•OO 
0. 000000008•00 
o, 000000001•00 
0 . 000000001•00 
S • • OUOliiB•OO 
0 , 000000001•00 
l , 14U2l4tC•Ol 
0 . 000000001•00 
0 0 000000001+00 
O. OOOOOOOOitOO 
0 0 000000008•00 
0 , OOOOOOOOI!tOO 
0 , OOOOODOOt•OO 
0 . 000000001!•00 
0 . OOOOOOOOt•OO 
0 ' 000000001•00 
• • 21UISU1!·01 
0 .000000001!•00 
0 . OOOOOOOOC• 00 
o.ooooooooa.oo 

• J ~t1U10ti·U 

IIOl•llty 

l . lltsta-01 
t . ttllii:•OO 
s. f'l000£•00 
5 . lOIS 12•00 
1.002111-0) 
J.tonoc-oe 
S . 10211B·Of 
J . 12051&•01 
l . St nor.-01 
1 . ))6201'·0? 
l . IIU SI!•OI 
1 . SSOTOI!•OJ 
1 . tnnc-10 
1.1U7tlt•IO 
I.UtOli!•U 
O.OOOOOt•OO 
0 ,000001:+00 
0 . 000001•00 
0 . 000001•00 
0 . 000001•00 
0 ,00000.+00 
o.oooooc.oo 
0 . 00000:1•00 
O. OOOKW.•OO 
0 , 0000011>00 
0 . 000001•00 

I , USS 

.... ....... icy 

t , Uti&SUI•OI 
I . UUOOS2R•OI 
S .022t l17U+OO 
o,ooooooooa•oo 
0 . 00000000£•00 
0 . 00000000!•00 
S . 020JS11tao00 
0 . 000000001•00 
1. 2072JUOB•Ol 
0 . 000000001•00 
0 . 000000001!+00 
o.ooooooooc•oo 
o .ooooooooa.oo 
0 , 000000001:•00 
0 . OOOOOOOOt•OO 
•• 000000001•00 
0 , OCIOOOOOOZ•OO 
0 . 000000001•00 
l .112U5ltt·01 
0 . 000000001•00 
o . oooooooOE•OO 
0. OOOOO<IOOC.OO 

· l . lfUUSII!• lS 

eol\&Uoo .-.r-t-..-;1. calC'\Il•ted 
a>UrnOI t~Ua •n . IUJU.tfS1l 
100 ....,.. ,.., .1Utnnnu 
'lOtle/ ... 1 U1 . 11SUIU2Ul 

1 ,11051C·OI 
1. . 000001•00 
s.~otnrr.ooo 

S . lltU..£•00 
J.lU601l•OI 
'.lSOfU•Ol 
~ .IUOI.t-Ol 
J . IHlla-o• 
J . tt6UC·l2 
~.UlOOC•01 

t . 5615U·01 
S .Ult1&•lt 
l .71UOE•Ot 
1-7U~tl·10 

2 .U1Sl£-U 
0 . 000001•00 
0 , 00000:&•00 
1.00000&•00 
1 . 00000.1•00 
1 . oooooc .. oo 
1 . oooooc•oo 
l . OOOOOS:•OO 
1 .000001~0 
1 . 000001''-00 
t .eooooa: .. oo 
\ .000001•00 

o .uu 
1 . 000 

O. U2t 
o.un 
O. l702 
2 . St12C·01 
o.su7 

J . tOJ 
1 . Slt'11!·0S 

l . IU 
l.Jit 

1 . UU1!•10 
J.tn 
1 .. ooo 

O.llll 
1 . 000 
1 . 000 
1.000 
1 . 000 
1.000 
1 . 000 
1 .000 
I . 000 
1.000 
1.000 
) . 000 

a.SSJII-OS 

"'t.ol ...... 

l . tJOt1C•Ol 
) ,,UU.I•DO 
l.tUOli•OO 
l . U0531o00 
l •• nuc-oo 
I . UJJSI• OS 
I . IUJOt•Oi 
) , )1061&• 01 
S .UUO&•OI 
4 . iUOlll·OI 
2 .1.221&·01 
2 .nsnc-n 
J .Ul15C• IO 
6 .07UII· 11 
l . I2SlSI·U 
0 . 000.001•00 
0 .000001• 00 
0 . 000001•00 
0 ,000001.•00 
0 . 000001•00 
O. OOOOOt•OO 
0 , OOOOOC• 00 
0 .000001•00 
0 .000001>•00 
O. OOOOot•OO 
0 . 000001•00 

ftft Y2 .) 

t .oonustt•os 
7 , Ul.H2lfi•OS 
t .tStiS.OII•OS 
0 , OOOOOOOOC•OO 
O. OOOOOOOORtOO 
0. 000000001•00 
1 . 710010Jli•OS 
o. 000000001•00 
1 . UOOIUU•Ot 
0 .000000001•00 
0.00000000!•00 
o . oooooooo~•oo 
O. ODOOOOOO.Z•OO 
0 . 000000001.•00 
o. ooooooooa.oo 
0 . 000000001•00 
O. OOOOOOOOJhOO 
O. OOOOOOOU•OO 
1 . 11J221lJE•01 
O, OOOOOOOOC•OO 
0 . 00<1000008•00 
0 . 000000.0011•00 
0 . 00000000&•00 

Mydtoq .. --·-POC"Ual-. 
lltgM18 l\B 
C'alclo 
Cb.lorlM ... u.u 
carbon 
Poll on 
Nooloo 
.ur ...... 
•r.tn• 
'h'aceral 
'ft>( tvJ 
.. 11111 
VIVll 

~~IIlLI 
~llectne 
~ 

111JtrJ • e tl 

1 . 1IOUC•OI 
1 . OOOOOE:•OO 
S . liiiiC•OO 

o .nu 
1.000 

o.uu 

'f9t•l ..... 

l.UOS~It•OI 
l . US62Co00 
1, t$Utt •OO 

""lert~ 

o. t UUC•OI 
l .tt1UI•OO 
S.022tii•DO 
5 . 02U4C•OO 
a .nnta-oo 
2 . UUS&•OI .. ,.,. ..... 
1 .70lS1rt>-Ol 
t , JIUI!<-01 
t.lt12U·01 
1 . ouna-o1 
f . 1UtJI• Ot 
, , lUOI .. lO 
l.SUJ{I-10 
7 . 21UOI• U 
o.oaaooc.oo 
0 .000001•00 
0 . 000001•00 
O. OOOOOt•OO 
0 .000001•00 
0 , 000001•00 
0 , 000001•00 
0 . 000001•00 
0. 00000&•00 
0 , 000001•00 
0 . 000001'•00 

........ ,.., 
4 . JU501o01 
l . tUU&•OO 
S . O:UII&•OO 

.. / lit-•r 

I . UJ12&•05 
, . .... 11:•01 
I . ISUU:•OS 
1 .1101SI•OS 
5 .1116"1+01 
l.lUUC•OI 
I . OHtSI•OJ 
1.12nu:-o~ 
s . nnsa-o~ 

J .UUI£·02 
l . ltt2SB•02 
l , OJSHC•Ol 
6 . 26116R•01 
o.nonc-os 
J . JOUIC·OI 
0 .000001•00 
O, OOOOOC•OO 
O.OOOOOioOO 
o.oooooa•oo 
0 .000001•00 
0 . 00000&•00 
0 . 000001•00 
0 . 0000011•00 
0 . 000001•00 
0 . 000001'•00 
0 . 000001:•00 

•l .UC•07 
-l . ltC•Ol 

t.UC•OI 
1.111· 11 

-l.JI£-01 
l , JU:•OI 
2 . 711•01 

•) , UI•OI 
40' t lfE•OI 
-"l ,Uit-01 
-a .ts-..a2 
•I . 0111•00 
- J . I2C•OO 
•t . ll&•O) 
•1.211•01 
· l . lOtoOO 
• • . 01:1•00 
-4 .0111• 00 
• &, 351:•00 
· S . I f R .. OO 

ao/U«..:r O.•el'1c;tot 

1 ;n2nt•OS 
) . \U6Sit• U 
1 . JS• Uc•OS 

WP0#43037 
January 9, 1997 

Page 188 



FMT, Version 2.3 
User's Manual, Version 1.1 

Appendix 0: Sample Output Flle "Np_NaCl_BM.OUT" 

1355 Cl• C:l- S.IOI101"• 00 S .)UUI• OO O. tUl 1. tson:c.oo 
1356 IICOI· ICOJ• l .OOS.&E·OI I.UUU•04 O. JlOl I . UUU•Of 
13!\i all• COl• I . U'll&•Of 1 . 1'76UI·04 l . Stlli•Ol t.ttlt41t·Ot 

:m 011· 011· 1 .SOtoU•06 t . OI2tl1•06 0.$4)1 ).6Uiti•OI 
COli -.a I C031"'11 I.OIU&E-01 t. ttiUI•OI ) . tOf ) . )Utlii·OI 
IIIPOliCOJih· IIIPOl iCOI U•· ) . lfUtii•OI s. "5111:-u J .StOOil•U l . noua-ot 

1~1 ~~- IIIPOlCOl· l.UnU•01 3 . 4l10)E>•Ol l.llt '·"'""" 1362 tlp01• IIIPOl• !i. 551111·01 I . IN$111•01 l. flt l.UUfl-ot 
1~6S IIIPOl fCOlll••· "PP'tCOJtl•• • t . SUUI•OI t.UUII·l1 l . tnf&-to S.)UtOI•Ot 

~~ 
M• '" t . IUfSI•IO t . nonr-oo ).tit 1 . 1Niti-IO 
111101011104 1 IIIP0-1"'11 1 .1n1n-1o t . IUU1·10 1.000 f . tSUIII•ll 
IIIPOl I Ollll• IIIPO)IOIII2 • 1 .unn-u l.t211SI•U o . u .. l . UOJII•U 
Clteq) ........ t.o . chrate . &d4.oaly o.oooooa.oo o.oooooe.oo ) . 000 O. IOOIDC•OO 1 . ...,.., .. , . ... .... c. . c.u.nc• • ._.•·•')' o.oooooa•oo D. OOOOOa•OO 1 . 001 O. OOOIOC-•00 

1369 ~10111 11(1'061 MI>"'OIII..,..SI 0 , 000001•00 1 .oooooa.oo 1 .000 0 . 000001•00 
1370 -10111-•1 IIIPOlllllt-rl 0 . OOOOOt•OO l . IDOOOOI•OO 1 .000 0.000001•00 

,~t~ 10aliiiPO)(COll3toi.J)I~l- 0 .000001•00 s .00000&•00 ) . 000 0 . 000001•00 

b73 Moc:l Ute D. 000001:. 00 1 . 000001• 00 1.000 0.000001•00 
II&MCOl ._.ollt·• O. OOOOOt•OO 1 . OOOOOt•OO 1.000 0 . 000001•00 

1r' to.XO) . IOIUO *troo 0 , 00000"£•00 l . 00000£•00 1 . 000 0 . 000001•00 

j· 7s ... 2COl . 11QO~C:Ol·-~Oto o.ooooo ... oo ) . OOOODC•OO 1 . 000 O. OOOOO!t<OO 
37 OlolCO) . lao ,..,...,...trtt• o . oooooa.oo l . OOOOOE•OO 1.000 0 0 00000&•00 
:177 Hol~ICOII2 .110 'h'oaa o . oooooa•oo 1.00000~00 1 . 000 o . ooooocuo we 7!) ~ I• log laM• II I potHI•Iool••ll I ."" l p-lOtl 

t~? 
-tic CCHIUiol.,t• I . )U$&0 
IIQII.Uibrlllll lUI ' " • 1LIOUSI 

1! IODlO IU«DDth t•J • S . UOIH 
-ity. M ltr3 • uu.n 
CC:O~Itl 1 loolfCOliVIl• l.OJOR•OS .... . ~2 

l~ -· .. w.cer •aoleuey• h t10l• rnetior. 1120 U\ -zyecMJa --· • o.a ••l-•U.~· M4 •ac:tiv1cy' ..,... p a pu-U•l pr .. ~ .. 11 .. ==~~~t!ir ,:;-a.p!.,, •• Vlt.b DODSVO CODCao tc~· c:tlt.u_lQftJ 

~~ 
... tua uoo 1-'- tot .s.aerua. •·t-tooloc~n,.p) 

•SoolOCacc.lvUy) ror ~ epeel• wltlt wry •a.U concecradou 

lb • loolOCpa.rtlal preN\lre) tor ,.. •• 

1~~ 'I'Otol 0/Rr- •4 •• lSHO&SioO.I 
1 95 flubl.ng 'fltretlon f 10 
13~ t h>,.rolOGO cor blotc:b pl>llt l2 l:lfi ~-- ~ft PrOI>I• o IIPIYIOZ wiU. c:'Ol lD s •• -lol Moel '"'Y) . l 
1" M'bli.Ui o -t/NU1 "'IYI·•·COJ.....,•Cl-c:loo teat II 1 t3 n.oa.n MIIUI· ... -<1-<"0l·sot-- truan. nno,"'·''"'""·arnt.unt41 
~2~ JITMe\U'•• l . OOOOOC--00 1• 1 A,_ 'hlllpoH•t\&1'•• l . fii.•Ol 1•1 IAlvl.n ,. 

ll~t.&l AINDdADc'M ror PlUh Pl'obl-
1403 

Hfi 
'f'a;t.al MDlM AQ . llola llty AQ . ""l&elty AQ , oo/Utor 

J .antCIUI•OI l . tttUliii•02 t . Ufi11SS&•Ot I . OOI7"t01oOS I!YV-
14? J . &lt,I1S1K•OJ S . SSUUil&•Ol t . tUUUl&•Ol 1 o t ·Slt'U6ft•OS -U&E s . •zuoour.oo S.tlOOOIStii•OO S . Ol2&106t &•OO 1 . 1S..l5C1St•OS -O.HOOOOOOt•OO o . oooooooo&ooo O, OOOOOOOOZ:•OO o.ooooooooc.oo frotu.el• 
1A10 0 . 000000001•00 0 .000000001•00 0 . 0000000"0&•0"0 0 . 00000000&•00 

-~-tAl' O. OOOOOOOOC•OO 0 .000000001•00 0 . 00000000&•00 OoOOOOOOOOI•OO C&ld• ,. ~ 1 . tSOSIII1&•00 S . UltttU&•OO S . 010U1U.&•OO t . lltt••• ••·os CblU't.. 
14 o . ooooooon-oo O.tOOOOOOOC•OO O. OitOO.OOOOt•OO OoOOOOOOOOI•OO Sllli"Q< 
1A1A l . 41,U1121r•OO I . SOUOitllt•OI I , HlttU21-0I 1 , 6\USJlf.:ll•Ol eo.-
141!; 0 . 00000000&•00 0. 000000001•00 0 . 10000006&•00 o . OOOOOOOOC•OO -· ... tm 0 . 0100000011.00 o.ooooooooa•oo O. OOOOOOOOt•OO 0 0 000000001•00 ltogloa 

o .ooooooooa.oo o . ooooooooa•oo 0 , OOOOOOOU•OO O. OOOOOOOOS• OO Mr 

"'B 0 . 000000001•00 0 .000000001•00 0 . 000000001•00 o.ooooooooa•oo loro-o 
••1 0 . 000000001•00 0 , OOOOOOOOt•OO O. OOOOOOOOt•OO o .ooo~oo••oo IU..U.. :m 0 . 00000000&•'10 0 1 OOOOOOOOC•OO 0 t 000000001•00 O~ OOOOOOOOE•OO 1'ree.e:riJ 

0 . 000000001•00 0 0 000000001• 00 0 .000000001•00 O. OOOOOOOOit•OO 'lllltvl 
"22 o . OOOOOOOOC•OO 0 . 000000001'•00 0 0 000000001•00 0 , 00000000&-00 Mll~ll rl3 0 oOOOOOOOOI•OO 0. 000000001•00 o . oooooooot.ao o 0 ooooooooa..oo U(VII r J . nsnnu•oo 5. , .. , .. ll-01 t . &tlliSI51·•111 ~ . IOOU20U•OI -(Y) 

25 o . oooooooo••oo OoOOOOOOOO••OO 0.00000000&•00 0 ,00000000&•00 CICM• IILI 
, 26 0. 00000000&•00 o . 000000001.•00 o . ooooooooa.oo o. 00000000&•00 -JII)I>oNO 
1t27 o . 00000000&•00 o .ooooooooa.oo 0 , OOOOOOOOihOO 0 ' 00000000.•00 llectroa J228 ·I .JtOlOII&I•U ·) . Uh2f2.11·U •l . SS2UI.Sit·IS 0 , 00000000&•00 c~ 

,~ loludon ,.r-t•r•. catcv.l•t,ad 

l~D 
IOWI'lOII IWII tU. UtoUUUtl -M10- 1n .1n•et11U2t -!lllloll<OI ))1 ,UUSOOISUS olk91Qo 

U3 ,m -UI..a tolutlon O....lt;y 
lrol•"l • oil lU7 oann uu.ltt5StHon 

&oluUon __ .. ., ...... oo sPKUt..a ...,.ley 
~4~3 IOWnCIII 110~ O.JIISIOUUtSttt lltau 

11-~ 
,. 2U . SUtfUS7Ut oil 

1~ 
DtUlty bu.cl on 1W aDd ~l a ol'lU.OM u•l . ntsSt260b o / 1 

,. 3 ,.re.nc r e l a Un enor w tii!Cl O.Wlt.Y O. OOOOOOOOOOOOOo<II•OOO ' 

lfis 1 6 
147 1UL& OP ~TICMS fOa IM'I:It nn~~~ 

1tS t'Oul'Wol .. 1 II -'"- *"Wlty k:t.lYlty Act c:oat 

l .~ 1120 IDITIII I . HU2E•Ol l o'liOCl'S:•Ol O. tiSI l , U0121:•01 

~~~ 
-'<:Clio I ~,,., t .tUSO&•OO l . OOOKE• OD s. . ooo 1 o&JIC2E•00 ... ... $ . 61000&•00 SJtnS&•OO o . tut l , t SUI'I•OO 

1454 Cl • Cl • s . ,oeooa.oo S.liiJli•OO o. uu I .UO\tl•oo 

r55 

_ ,_ ,..,., _ 
t . OotOU-ol l ,11S1llt• Ot o . noz l . JOUIC·O• 

t;~ CO)• CO)• t , tOllt&•N 1 . nun-os 2 . sn1a-o1 I . 70CIII-04 - 011- ~ocnuu-os S . --14:101:"'01 o . sn1 l . 'tlllt&-ot 
1~ COlloql COli "''I t . U .. SI•01 t . t ottta-o' ,_, .. l.t~llt&-01 

1~5!1 1111011COII2• · ~ICOll2•· LUSIU·01 l oUIUI:-U "1 . 5tiUR•05 &..OUU~·Ol 

·~u 
IIIP01COI • 111101COI· t . nnos-ol 2 .UI07tt-01 I.IU t , ft1UI•OI 

lP IIIP01• 111101• 1 . t 11tt1-oa '7 . t;J:ZI1C•OI I. tit l . IUUI•Ot 
IIIP021COIII•• • ~tC:Ol,J••· J . U611&·01 2 . ta7&7£-17 ?.tiUI•lO t.ono•c-oa 
M• M• l . USOIE• IO l .lUUC•Ot J . nt t.UUt£-\0 ··rs =~~~ ~..~~~ 

1. 1)S07t•10 1 . '7)501C:·10 1 . 000 I . DlUS..,..ll 
14 5 1 . UilfE•U t . nntc-u 0 . 2ttt S t ,tlOS.C•U 
1A66 ..:1 ,.,., ••••• o o to. tlU..t.e.-.clCI .-.lY 0 .000001•00 0 . OOOOOZ•OO 1 .000 0 . 00000&•00 
1461 -1041 ·••• .. to .Ut.ratAo. - .ooly o .oooooa·~ OoOOOOOt•OO 1. 000 0 0 000001•00 

11re ~lOIII~ ..... lGOIIaoodt 0 .. 00000&•00 ' .. 00000&•00 1.060 0 . 00000&•·00 

~~:;bllt.J)IU':-:~~ 
0 . 00000&•00 S. OOOOOC•OO 1 . 000 O, OOOOOI•OO 

1 70 0 . OOOOOE•OO s . oooooa•oo 1 . 000 0 . 000001-•00 

J•H lloC Ute o . ooooort•oo 1 . 000001:•00 1.000 0. OOOOOit•OO 
IIOIICO) -.ou•• 0 o OOOOOit•OO 1.00000&•00 1.000 o . oooo•a.oo 

~j~~ Olo)C:O) .101120 •ti'OD O. OOOOOt•OO l oOOOOOS•OO 1 ,000 O, OOOOOE•OO 
IIO)C0).11Q~)·-~··· o.oooooa.oo l . OOOOOC• OO 1.000 0 .000001•00 

au IIO)COl . IO ftMo<WMtrl~• 0 . 00000&•00 1 . 0000011.00 1 , 000 0.000001• 00 
llaiMICOlJ2 . lJUO ,.._ 0 . 000001•00 1 ; OOOOOR•OO 1 . 000 0 .000001•00 

""t· lotrloN•llo -•· toof••tl 1 ,0112 • .• ,51 

~ . OHftt•OO 1 . 110011•0$ 
t .oot&oE-ot S.UlSti•Ol 
I . OStlllt-0& 1.1lllOI•Ol 
6 . 1:UISII•U l . IUUI·OI 
f . UUII-01 l .11U51•02 
t . t U7111•0'1 1 . UUII•01 
l . ltUOI•OI J . UWti•OI 
t . tiiSfi·OI 1 . nntt-o1 
l.IUIII-01 f . UUII·Ol 
• • unt&·to t . nusa-n 
I . SStlti·IO &.uonc.os 
I . Ol?ll&•U l . nutr-ol 
0. 00-•00 0 . 000001•00 
0 .000001:••0 0 . 00000'1•00 
0 . 00000&'•00 O. OOOOOE-•00 
o.,oooooa.oo 0 ,000001•00 
0.000001•00 0 .000001•00 
OoOOOOO&•OO OoOOOOOI•OO 
o .oooooa.oo o .ooooo•·•• 
O,OOOOOKtOO 0,00000&-00 
0. OOOOOR•OO 0 0 00000&•00 
0 . 000001•00 0 . 00000&•00 
O.OOOOOC•OO 0 . OOOOOt•OO 

llolulty .,,ucer 
t . t,tU&•Ol l . tS21l&•OS 
l . ttiOlt•OO J . U .. SI•O• 
S .021t ii•OO l . lSt,U•OS 
S . OJ06JI•00 t . nnt&•OS 
t . OUUI·O· S .. S1202.1l•Ol 
• • ltHll-0• l , IJUS&• Ol 
t . •uloa-oo 1.6H018·tl 
t . IUIII-0'1 I. tot.at-02 
J . I U171·01 I.OUlSI•OI 
1 . uusc- n l . tiiUI·Ol 
l.t&ltU-GI ' . 11671&·01 
1 . aoun-oa l.UU~&-Ol 
I.OOIIll-10 l • otOS.C. 01 
t . nun-lo t . uuca-os 
1 . t6.f.lti.•U t , t)tJU•OI 
OoOOOOO&•OO 0,000008.00 
o . ooo"t•OO O. OOIOOt•OO 
O.OOOOOE•OO o . oooooa.oo 
0 , 000001•00 0 . 00000&•00 
O. ODOOOK•OO O. OOOOOI'i!O 
0 ,000001• 00 0 . 00000&•00 
OoOOOOO&•OO O. OOOOOitoOO 
O,OOOOOC•OO o .oooooa.oo 
0 . OOOOOC•OO o . oooooa.oo 
0 . 000001•00 0 ,000001•00 
0 . 000001:•00 o . oooooa.oo 

• I .SU·U 
• 1 .111·01 

1 . 611•01 
t .s":-u 

•l .!itii•OI 
).1\1·01 

·1 . tii·Ot 
• . ue-o• 
1 . 101•01 

-1. tttr-01 
•) . tS£:•0) 
• 1 , 01&•00 
•I . fiR•OO 
•t . JU•02 
•1.101•01 
•2. JO.I:•OO 
·1 .011•00 
• l • .Jl.I•OO 
- 4 , )OR•OO 
-..\ . tti•OO 

DM.erlptot 

• 4 .sttr-ot 
•1 . 4010-01 
) . 5711·01 
• . ua-u 

•J .. US'-01 
• •• u-ot 

•2,SIIt•OI 
• . •na-ot 
~ . na-oa 
., • •••• 0) 
...Ji . tSt•O) 
-1. 011•00 
• l oni•OO 
•t , l2E•02 
·l.ltE-01 
• 3 . 101•00 
., . 111•00 
•J . lS&•OO 
- t .Ot£•00 
•S oJJII•OO 
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J . tU700UI•Ol 
) . UtJUUI•01 
S.U7U21ti!•OO 
0 , OOOOOOOOioOO 
O. OOOOOOOOR•OO 
0 , 00000000&+00 
l , 'S01'11111f•00 
O.OOOOOOOOR•OO 
) • 4l~l5t5tl+00 
0. 000000001•00 
0. 000000001+00 
0 . 000000001•00 
0 . 000000001•00 
0 . 00000000&+00 
0.000000001•00 
0 ,000000001•00 
O. OOGOOOOOI•OO 
0 .000000001•00 
J .4lUlS7tll•OO 
o . OOOOOOOOC•OO 
0.000000001•00 
0 . 000000001• 00 

·I. 7UUUn•IS 

1 , U JSU 
n.unu 
s .uoou 
uu.n 

1.UOU410.-o) 
5. 5SlS12JII•01 
S.llOOOI U R:•OO 
0. 00000000&•00 
0 . OOOOOOOU• OO 
0 ' 00000000&•00 
S.COC'IlSilloOO 
0 . 000000001:•00 
3 . 1U1t2CU•Ol 
0 . 000000001•00 
0 . 000000001•00 
0. 000000001•00 
0 . 000000001•00 
0 . OOOOOOOOE•OO 
O. OOOOOOOOC•OO 
0 . OOOOOOOOCoOO 
o.ooooooooa:..oo 
0 . 00000000'1•00 
1 , 01SillJOI·K 
0 . 00000000&•00 
O. OOOOOOOCI•OO 
O, OOOKOOOit•OO 

·S . UlULJli·U 

'ol\lttcm .. r ... t•r•• C.lcvlat.o 

t . UtltUOl!•OI 
• . noU1na.ot 
s . onu nn•oo 
0 . 000000001•00 
0 . 00000000&+00 
0 , 000000001000 
S, OUSilliE-•00 
0. 000000001•00 
I. tiUUU I•OJ 
o.ooooooooc•OO 
0, OOOOOOOOII:oOO 
O. OOOOOOOOt•OO 
0 . 00000000&•00 
o. ooooooooeooo 
0 . 00000000&•00 
0 . 000000001• 00 
O. OODOOOOOI•CIO 
0.000000001•00 
t . UHUtU•01 
0 . 00000000&•,00 
0 . 000000001:•00 
• • 00000000&•00 

-•.nonnsc-n 

toW!'Iotl NUl UJ ,OIJOUSUIH 
• 1120 ""'' JU .UUU30JJU 

'IWCOII!el 12l . l'f7tUIUOtl 

J .OOI171UC•OS 
1 , n ttOSUR•O! 
t , lSUStSJI•OS 
0 .000000001•00 
o. ooooooooa•oo 
O.OOOOOOOOB•OO 
l . lltS .. Oli•OS 
0. 000000001•00 
2.UJI,.Ota•01 
Q.OOOOOOOOI•OO 
o . 0110000001+00 
0 . 00000000&•00 
0.000000001• 00 
o.ooooooooa .• oo 
0. 0110000001•00 
0 . 000000001•00 
0.000000001• 00 
o. oooooooor;.oo 
2 .1710)5001.01 
0 . 000000001• 00 
0. 000000001.00 
0 . 00000000&-•00 
0 . 00000000 .. 00 

..,,..1 -"" 
lo1~Uon Pu-ton ... _. - spedfled -..ley 

-.an'* 1101. o.nunuu•n•o uuro 
ft$ lU . U01tSHU20 t/1 

... ,, 

-O>IYO• 
So41• 
Poc.uaua ....,...., .. 
ca!dulo 
Cb1ori.M 
C\IINr 
CUbo4 
.... t Oft 
lle(JIOII 
IUr 
8oroo 
k.atno 
'l'l'ac.ta.S 
'l'b(tvl 
.... lU l l 
UIVll 
llpiYl 
"IOO•ID.I ................ 
alect:roo 
CbAIV• 

O..lc,y ._..., OA 1'DI aftd ..Cl eol"'tlOM 
,.,,c.•t r•l• tiv. enor " lllltl ._,tv UII . II53 .. U7U o il 

1120 GTD 
~eoJCoi~C:OJCol .. .. 
Cl• C1• 
C'O)• COJ• 
IICOJ· IICOJ• 
~- .... 
"PfliWIIl•• ~jptlCC:OJil•· 
eo21o41 eo> loql 
MpOJCC!OJIJ ••· 111>02CCOlll•• · 
ltpOJC:OJ• IOpOJCOI• 
MP02• IIIPO'J• 
ltpOJOICCoql lllpOlotlfoql 
H.• M• 
ltp0,.01112· ltp02 (01112-
MC'lCaq') . ...... co .titrat• ~•cto .c.uy 
tleOM(.qt •• • •• • to . Utrat• . a..e .ODl y 
ljp(I:IOIII09edl III>O:IOMI- l 
HpOJOMI-<l HpO:IOIIC-rl 
IOa)Hp02(COJ)21o),.PICMIAI>...DlMIUII> 
tc.Cl Malle.• 
llaiiCOJ -ou .. 
NalCOl . lO)QO •trOD 
MJCOJ . 11120--JI&lC!O)•-<al!)olrno 
tl&lCOJ , IGO 'l'be,_..u·lt.e 
taJKCCOJ!J,JIClO ..._ 

0 .000000000000000£+000 • 

I . JIUOJ:•OI 
t . UtJ1C•QO 
S.UOOOI•OO 
S. COC7)1•00 
1.1Ut7R•OJ 
1 . 022Sli•Ol 
J . I OlUII•OS 
l.UUOI·07 
2 . 1UJIE•01 
1 .fUOU•07 
1.))65.1•01 
t .louu-oa 
1.112UI•10 
t . Slnu:-to 
J . 'IIOII·U 
0 . 000002•00 
0 ,000001•00 
0 00000.£•00 
0 . 000001•00 
0 . 000002'!'00 
0 . 000001•00 
O, OOOOOt•OO 
o.oooooc.oo 
0 , 000001'•00 
O,OOOOOE• OO 
o.ooooot•OO 

7 .710t28•01 
1 . 00000£400 
S.2ttl21•00 
s . aantt.•OO 
3 .1UtOC·OS 
J . 71SUE•06 
1 . )017,1-05 
l . tnna-u 
, , lJtUS•07 
l .211tOI•U 
l . .,US£·07 
J .lltiU•OI 
t.11lUE•IO 
S .tfU IX ... lO 
~ .OIOtft·U 
0 . 000001•00 
O. OOOOOE•OO 
1,000008'•00 
1 . 00000&•00 
1 . 000001'•00 
1 . OOOOOit•OO 
1 . 000001'• 00 
1 .000001.•00 
1 , 000001•00 
t. 000001•00 
1 . 000001:•00 

O. tJS4 
1 .000 

o.uu 
o . tnt 
2 .5tU1•02 
0.1702 
o.sua 
l.~tUI•OS 
~ . 101 

7 . tUtl•lO 
t . Ut 
l . t n 
1.000 
l , U6 

0.2UI 
1 ,000 
1 .000 
1.000 
1 .000 
1.000 
1 . 000 
) . 000 
1 .000 , ,.oo 
1.000 
1 . 000 

• l . l) 

Tot.al ... 1 .. 

l . tJIUI•OI 
) .• 75621•00, 
t.tsltli•OO 
1 . tSO't'7I•OO 
J , t nua-oa 
l . SS1111·ot 
t , J,.OJI•OI 
l. IUUC•Ol 
1 . SUUI•OI 
S .U2UI·OI 
t .U0211·01 
S.tJUU•Ot 
S . tsUII•ll 
S.U27U•11 
1.2SIUI·IJ 
0 . 00000&•00 
0 . 000001•00 
O. OOOOOt• OO 
0 . 000001•00 
0 .000001•00 
0 . 000001•00 
0 ,000001•00 
0 . 00000&•00 
0 . 000001•00 
0 . 000001•00 
0 . 000001.•00 

,..,.,.,cy 
• • UtSSl•OI 
l .tUllltOO 
'. Ol2UI+00 
s ,os•s•••oo 
t . t1)061•01 
t , 1S47SI•OI 
, .unsa-os 
I,JUOU•01 
t.UUU-07 
t. UUS11•07 
1 u•sn-o7 
t . S21U I•Ot 
t.SUISI•10 
J , JCUOI-10 
J . 2 U U I·U 
0 , 000001•00 
O. OOOOOR•OO 
0 . 000001•00 
O. OOOOOK•OO 
0 , 000001•00 
0 . 000001• 00 
0 . 000001•00 
0 . 000001•00 
0 . 000001•00 
0 . 00000~•00 
0 .000001•00 

110/ll~ .. 

t . t53711•0S 
, .1tana•o' 
I.I~U&• 05 
1.nuu.os 
, , , .. ,, •• D\ 
$ . UStfC•Ol 
J . UUSI•OI 
l . IIS7St•Ol 
1 .103U£•0l 
, , IISJOB•02 
J .nuem.-ol 
1 , 106761·0) 
4 . JtSUI'>OS 
l.Jt0121•07 
t . IUSII··Ot 
0 . OOOOOC•OO 
0. 000001:•00 
0 . 00000&•00 
0 , 000001:•00 
0 . 000001•00 
o.ooooot•OO 
0.000001•00 
0 ,.01000.•00 
0 .000001•00 
O. OOOOO!t-00 
0 . 000001•00 

o..crtpto:t: 

-4 , 11C•ot 
t . UI·ot 

•J . SU·OI 
J."t•OI 
l.UR·U 

. , .062·0' 
I . OSC·OI 

•1 . 'SI•OI 
l.OOC•OI 

•2 . UR•Ol 
• J . tst-03 
- ) , 0 11:•00 
-J ···li•OO 
•t . llC•O) 
•1.14&·01 
.. , . ]01•00 
·J . JU•-OO 
-.J . lt'I•OO 
_, . 41&-•00 
. , .,,c.ao 
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J . IIUSUU•OI , ,..,,,,,,..u 
l . U .. OIUI•OO 
O. OOOOOOOOt•OO 
0 . ottOOOOOI•OO 
0 . 000000001•00 
l . tstUUU•OO 
O. OOOOOOOORtOO 
, •• 7U1S7li•OO 
0 . OOOOOOOOit•OO 
0 . 000000001:•00 
0.000000001•00 
0 . OOOOOOOOif•OO 
0 . 000000001• 00 
0 ,0001>0000&•00 
0 .000000001•00 
0 , OOOOOOOOioOO 
0 . 000000001•00 
l . • lSilSllt• OO 
0 . 000000001•00 
o.ooooooooc•oo 
0 1 000000001•00 

·l.SU2UHI•U 

1 . UOla.t6I•O) 
S . S5171Uli•OI 
$ , &1000fUI•oo 
0 . 000000001•·00 
O.ott00-•00 
O. OOCIOOOOR•OO 
S . &OUUU ioOO 
0 . 00000000"'10 
J . OUIOJUI•Ol 
O. OOOOOOOIC•OO 
0 . 000000001.00 
O. OtoOOOOOihOO 
o. ooooooeoa.oo 
O. OOOOOOOOC•OO 
0 . 000000001•00 
0 . 000000001•00 
0 .. OOOOOOOOt•OO 
0 1 000000001.t00 
1 . unonu-o& 
0 , OOOOOOOOioOO 
0.000000001:•00 
0 . 000000001•00 

• t . UUUJII·U 

t .tJtU'IU.•Ol 
t , t70117UI•OI 
S. 012Sl00fi•OO 
0 .000000001•00 
0.000000001•00 
o .ooooooooaooo 
S .Ol'JfttUI:•·OO 
0 . 00000000&•00 
2 .1210mOI•Ol 
0. 000000001:•00 
o. ooooooooa.oo 
0 , 000000001•01 
0 . 000 00000'1•00 
0 . 000000001•00 
0 . 000000001• 00 
O, OOOOOOOOE•OO 
0 . 00000000&•00 
0 . 00000000&•00 
1 . 1&01UIU•06 
Oo 00000000&•00 
0 , 00000000&•00 
0 . 000000001•00 

•1 , t11HI71S•U 

Colt.l!tl on !kr'-c• r• o C.laal• te4 
80WI"ICM IWII IU. JltllOIUOlt -IQO !Wit U t,OtUOUUIU -'!Wiglllql Jl7.1UUOUl~JS g /I<GIQO 

t .oolnnoa•n 
l . tS2J211flt•OS 
l . lSttUSllt• OS 
O ~OOOOOOOOa•OO 

O.ttoOOOOOit•OO 
o.ooooeooot. oo 
l olltOl)li.• OS 
0 0 60000000&•00 
J . 21H100SI•Ol 
0 . 000000001•01 
O, OOOOOOOOC•Ot 
OoOOOOOOOOI•Ot 
o.ooooooooc.oo 
1) , 000000001:•00 
o .o~oo••oo 
o .ooooooooa.oo 
0 ,0000000011•00 
O. OOOOOOOOE•OO 
f , U'OHUI•OI 
0 . 000000001-•00 
0 , OOOOOOOOR•OO 
O. OOOOOOOOI:tOO 
0 . OOOOOOOOC• 00 

tpeclrlod lkllYt l oo -..ley 
DIIIJlT1' Ull.ti05UUOU ... , •• , • g/l 

lolutlon .,.,_ .......... oa ._ulecl OODaltY 
IIOWTICM 1101. O.JIIIOI.UU2UO Utero 
'fDll ~n .5JU 1tlf UU vii 

~ ::= 
"=':tu.•l• 
~~-
Q:a.lcw-1 .. 
S:Ulf~ 

~ 

-~ ... 
llogtoa 
Ale 
IOHft ll<....... al 
ftCM 
.. nul 
U(V1 1 
.-.cvt 
Cl04• CILI 

-11111>0-Rl.c:troo 
O>a1'9• 

DolultY bNod on 'IW ...0 ICIOCI • olY<i.,. 
,.t"cct relatlv• error w *Cl dcleltY 

UU . llOS&SUOU Rll 

IQO GTIII 
MierMpO~) • • ' ... IIP"'JCC) ,. , .... ... 
Cl· Cl • 
COl • CO)• 
111:0)• III:OJ-
OM- Olt• 

:=::m::. =~~:~!:: 
llpOlCOJ• llpOl-· 
COlC .. I COlloq) 
llpOJ• llpOh 
-.oJoetCoql MPOlOMI ... I 
H• .. . 
lljiOJCOIII2 · llp01101412· 
t«:l Caqt o o •••• • to . Uuat•. aclO.ODlY 
l~M*t64t .•• •o . to. tt\rat• .be.Nooaly 
llji02011UoOOCII ....,02011C .. OCII 
JIP011*C-rl llji02011C-r l 
llal-JCCOJ)JCe i,.Pt -..DJIIIULD 
a.c lito 
~J llabtDllt• 
JtalCO) . lOMlO Mlt.ft'D 
llalCOJ , 11QO__.,COJ•~to 
Mto)C:Ol . tll ftei'.WIODAU1te 
Ma1HCCOJ12 . 1Ml0 1'rOM 

o.oooooooooooooooe:.ooo • 

I , JIIIIC•OI 
9 otUla • .oo 
S . UOOli•OO 
S , 60U lE>OO 
l . OUOOI'•OJ 
l . O&O'UI:·Ol 
4 . 2UtTZ:•OS 
l . HUR·Of 
S . Uft'IR•Ol 
1.UUIC•01 
t , 2Slttii·Ol 
t . t tSOlC•Ot 
1 ,UJ1R•IO 
I , ,USII•ll 
&. l UOl&·IJ 
0 . OOOOOt•OO 
0 . 000001'• 00 
0 . 000001•00 
0. 00000~•00 

0 ' 00000&• 00 
0 . 000001'•00 
OoOOOOOt•OO 
0 . 000001•00 
o . oooooe+oo 
0 . 00000&•00 
0 , 000001• 00 

'·'"' 

1 .1112?a·OI 
t . oooooa-•oo 
S . JUUC.OO 
S . lUll.t-•00 
S . UISU•OS 
J , ISIUI'•Of 
J.lli26I· OS 
l oS2t. R-U 
&. IIUU•U 
l.UlSU•01 
, • fS211&•01 
. . .. nss·o• 
I . Ullfi•IO 
J , lt21U·IO 
1.11f271·U 
O. OHOot•OO 
0 . 000001•00 
l .OOOOOe+OO 
l . 00000&•00 
1 . 00000 .. •00 
l . OOotOa•OO 
1.00000&•00 
t . oooooc.oo 
t . OOOOOE<t-00 
1 . 00000&:•00 
t . OOOOQK•OO 

o.uu 
t.OOO 

o . un 
o . tna 
l . 5U11•02 
o o:not 
0 .1&21 
J . UUCoOS 
'J .tltU .- \0 
t.llt 
l otM 
I . U1 
l oOOO 
J . tu 

o . un 
1 . 000 
1 .000 
1 , 000 
1 . 000 
1.000 
1.000 
1.000 
1 . 000 
1 .000 
hOOO 
l.OOO 

I olOt£·05 ·•·" 

ICIWoaw--·Poe.u.lw ...... ,. 
cal ct.• 
C2l1or1M 
auuw 
c..n. 
.Po• I• _, ... 
Air ....... 
n
~ ... , 
ft>IIVI 
All IIIII 
UCV11 
.-.cv1 
C104•CILI 

~t&1 ... , •• 

l . UJJII•OI 
l .USUioOO 
t . t52'7ft•OO 
l . tSIOJII•OO 
6 . 111101•06 
I , UU'IJI>oOf 
t . ntu_a...os 
&. UOJOI•I1 
l.IMJ:la-01 
• . &SJHJI>oOI 
• • ,1111·01 
J , )HUa.-Ot 
S . ISIUI•U 
) , 01110&•11 
l . Ullli·JJ 
0 ,000001•00 
OoOOOOOK•OO 
O. OOOOOE• OO 
O.OOOOOC•OO 
0 .000001• 00 
0 . 000001•00 
O.OOOOOI•OO 
OoOOOOOI•tO 
o oooooaa.oo 
o.oooao•·oo 
o , OOOOOI•OO 

l . tOl7151tE>O$ 
1 , t5l"1Hlli•OS 
• .1 sunna.os 
0 . 000000001..00 
•~000000001•00 
O, OOOOO.OOC•OO 
1 . 'M104,t0:&•0S 
o.oooooooot. oo 
1.14?2U1SI•Ol 
O. OOOOOOOOt•OO 
o.ooooooooa.oo 
o.ooooooooeooo 
o. ooooooooa. oo 
o.ooooooooa•oo 
0 '00000000 .. 00 
0 .0000000011.00 
0 .000000001•00 
0 .000000001• 00 
l.t1A·2U1U•OO 
OoOOOOOOOOI•OO 
0 . 000000001'•00 
0 . 000000001•00 
O.OOOOOOOOl•OO 

-11111>0 ..... 11-euoo 
O>a1'9• 

Molu lt.y 

t . tUSi'JI•61 
l otltU.I•OO 
S. OUS\1• 00 
s .onna•oo 
l . HJJSC•OJ 
1 . 1l1JII•O& 
J , IOfiii•OS 
l . l U I'II•tl 
• • UOU I•01 
l . UUft•01 
l . IU2\Jl>o01 
I . SOOni•Ot 
I . SOIIta•IO 
1 . UU1C• U 
S . UlJU·U 
O. OOOOO't•OO 
o . OOOOOl• OO 
0 . 000001•00 
OoOOOOot•OO 
0 . 000001•00 
o.ooooo•••o 
0 .000001•00 
O. OOOOOW:•OO 
0 ,000001•00 
0 . 000001•00 
0 . 000001•00 

..lllt•.r 

I , UHU•OS 
.S . UUfi•06 
l olS4CQ•05 
l , 71t011•05 
l .01U1C•OJ 
S. o,UUI•Ol 
&. notSII·Ol 
O, &flJSI·OI 
J ,OIIfU•OI 
J . tlUOW•OJ 
• • t SIIII·OI 
J .JI'IOM•OI 
• . noua-os 
, . 1)1,1•01 
1. 10&111•01 
0 . 00000&•00 
0 . 000001.00 
0 . 000005•00 
0 . 00000&•00 
OoOOOOOI•OO 
o.oooooa•oo 
0 ,000001• 00 
0 . 000001•00 
0 . 00000&•00 
0 .000001"•00 
o.oooooc.oo 

OMal.Ptor 

• 6 . 1U•OI 
&, 1U•OI 
I .OSI-01 
l.lOR-12 

·1. 111.01 
• &. 001•01 

J .OJII•Ol 
•1 , UI·01 

J . U 1•01 
... 2 . tti•O:J 
-l ol61•02 
... ) , OSI• OO 
• J .C.U• OO 
·• . )11•02 
•1 ,2U~Ot 

•2 .)t t•OD 
• ·) . lOa•OO 
•l . UI• OO 
-.) . CJ ... OO 
•4 . '701•00 
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17'17 

:m 
1731 

1732 -111 .. IOl•U• -lty 
733 -ITf UU.1t41U41Hl 

17Jol 

t~ 
~Ui: 

CONU• fv-er o ..... • .... Ui..S -ltY 
-.vnc. WI. O. JIItl4&UU:I'J21 llt,en 
1:01 2U . SOISI21S.O&S • II 

11Jg -II;)' - • 'rDS - JIICI oolaU
~~:v ~-t retau .. .-n-o·r . .. ..C) o-.lt,y 

1742 
1743 
J7u uaLt or CIIIII:Dfi'Uina... root 1.\!'C:M n-
1745 

Ull.'lt&ll.J&I·ol1 g / 1 
a . MOOOOOOOOOOIOOC•OOO • 

nu -· .. - Act coer 'I'Dtal 1101 .. 

ms 
1750 
1751 
ll52 h53 
17~ 

Jf!23 17$ 
175 
1760 
1161 
1762 
1763 

HH 
g~ ms 
~m 
m~ 
1 77.( 

17!i 
~~ 
Ht3 

~o •na 
._.)CIO( • I • .,1COlC e l .... .... 
Cl• Cl• 
CO)• C'Ol• 
MCOJ· IIC'Ol· 
OM• otl• 
"PQ~ICOIIJ••· ¥2 (COIIJ•• · 
"P(IliCOIIJ- ..,021a>lt2•• 
"P(IlCOl• ... lC'Ol • 
a>H•qt a>lf'"'ll ... ,. ...h 
... 20MII41 Mp())OIUaql 
M• .Ct 
... ~10111 ~- ... 2tOMil• 
tte:l CeQ I ..••. .. to. t1t'rate .• e l4 .only 
,..O?CC"t .•. , . • t.o. t.lt.rt'te .bu• .oaly 
... ~OHI-1 ... lOII I...,.tl 

::;==;J~c•I..P1~= 
1t0C 1Ut 
llaHC'O) *!tw 1 StAt 
Jla.2eG) . l0.KJO ... t ... 
_,.,.,, . 7M20_,a>l·-t.IIZoYVaU 
~COl . KJO ........... Ult• 
Jlalllla>IU . :UOO :rr-

I . Uiltlt•Ol 
9 .. UJUI•OO 
~.UOOlt•OO 

S .Sfi&R•OO 
s . onua.-o1 
1.utnx-o1 
1 . ouua-o• 
J.2tllfi·06 
l . 1J2l01P-Ol 
l , liiOli.•Ol 
s.nuu-oe 
J . 16)1511·01 
I . StnU-10 
l . UStlE•Il 
I.UUU•U 
O.OOOOOIIoOO 
0 .00000&•00 
0 . 000001•00 
0 .000001+00 
o .oooooaooo 
0 .000001•00 
0 . 000001-•00 
0 . 000001:•00 
o. 000001:•00 
0 . 000001•00 
0 . 000001•00 

7 ,7UU1t•OI 
1 .. 000001.•00 
S . liUOt•OI) 
s .J,n:sa•oo 
l . llSUC•OI 
<& .. Oilt02•04 
S. SIJ151f· OS 
~.tSOHI·lS 
t . t U01t·ll 
2 .U llU•01 
I.IOUU-07 
7 . 1St271t• Ot 
1 .516.111•10 
1 . UCtl1•10 
c.U7071l·ll 
o .oooooaooo 
0 . 000008•00 
1 . 00000&•00 
1 . 000001:•00 
.1 . 000001:•00 
1 . 000001•00 
l . OO.OOOt•OO 
t . OOOOU• OO 
1 . 000001:•00 
t .oooon.oo 
l .. SOOOOI•OO 

t . ttt) lO . UN 

o . un 
1.000 . .. .,. 

O.U22 
2 . St571r·02 
o . uu 
o . s.u 
I . OUU- 10 
l . IOlllf•05 

I . tit 
l . tOI 
t . tu 
1 . 000 
l.tO) 

O. ltU 
1 . 000 
1.000 
1 . 000 
1.000 
1.000 
1 .000 
1 . 000 
1 . 000 
1 .000 
1 .000 
1.000 

Hrl nn-· 
HU 

• •• 'nlt-01 •5. 11 

- ""lft' -lellty• u •I• I....Uoe 100 lA _. ,..._ 
• ou ·-l•Uey• _. •ectlYtty• u. cr- pu'tJ.a1 ~ .. 
- •o..atptor• .....,. . 

•ct lt1'/l.SO ro r ~, .. wtc.b -....ero IC'lDDal . ,....,._,.....c. c:r1t-«"loat 
•s.C\I.C•tloo .._... Cor- al~. ll • logleCI»ItlfJ 1786 

l1S1 nu • loe1otw:t1¥1tyl tOT ~ ..-.J• wtu. vuy •••·U cooc-uacJou 
•toelO(.PU'tlaJ pc~) t ot" _.... 

1790 ""tAl 0/117'" - t . 440>anc .. J lm9 riNb.iao Tltrat.lon I U 
h ~~=-J~~~~::!".IVIO) wtt!1eoJ 1D S . 6la>lal *CI 
1 llo\nau&o _,,,.u, •tVl•lla..()OJ-co<'-c:l<lot tatll ; 

l~ n.o~!! . .. r:t1Uii~~~~:;~j~.~-,::r:~·-~~;::!; ·~.!t.~a 
r;-g7 
17ti8 it-tal - .. tot f'lub f'tObl-
1789 
~m ""tAl JIOI.. Aq. Mot.ll<y Aq . IIOiatltY 

t
1
e 2 J . ltUS"7101•01 I . UOIIU)Il• Ol t . Ut111UR•01 
~ ,3 l . UUUIII•OI S . SSI2U71C•OI l . f1UOnUo01 

1
1~ S. I UtUJII•OO S , &l007UOI•00 S.OU7UUif•OO 

0 . 00000000&•00 0 . 00000000&+00 0 .00000000&•00 
o.ooooooooa.oo o. ooooooooc•oo o. ooooooooc.oo 
0 ,00000000&•00 0 . 000000001•00 O, OOOOOOOOC+OO 

1
1808 I . USIIJ711•00 S . SUUUUoOO l . tJlUIJU•OO 
809 o . OOOOOOOOC•OO 0 . 000000001!•00 O.OOOOOOODI•OO 

11J10 l . ltiiUUCoOO 1 . 1tliU751l·O~ I.StUIIltl·O~ 
11\11 O.OOOOOOOOitoOO 0 . 00000000!•00 0 . 00000000&•00 
t8

1
t~ 0 . 000000001•00 O. CKIOOOOOOR•OO 0 . 000000001•00 

111 , o . oooooooo1•oo o .ooooooooa.oo o .ooooooooa•oo 'I'" o,ooooooOOJ:•OO o.ooooooooa•OO o. otooooooa.ao 

lali :::::::::::::: :::::::00:::::: :::::::::::::: 
1

1
~

1
1

1
-

3 
o . OOOOOOOOI•OO O.OOOOOOOOt•OO O. OOOOOOOU•OO 
o.ooooooooa. oo o.ooooooooa.oo o.ooooooooa•oo 
o . oooooooo&ooo o . ooooooooa.oo o . oooOOOOOI+OO 

1820 1 . t1SIIS1ti•OO • . lnltUOI!!C•OS 1 . nno1uc-os 
111:!1 0 .000000001•00 O. OOOOCOOft•OO O. OCOOOIOOioOO 
1822 1 ,00000000&•00 0 .000000001•00 O. OOOOOOOOC•OO 
18;23 O.OOOOOOOOtoOO 0 ,00000000&•00 O, OOOOOOOOC+OO 

tolvtlOD ~·· ca.lwl• t .. 111

82m4 • I . SUUOUC• IS •t . JUunti•IS •l . UOIUtU•IS 

.oowrt<* !IUS US .IOlUUtSJO~ _.,_ 
1 8 100 - no. nsurnnn ~ 
1 TD8Cel ... l l:I'J. 72K71StUt7 el~ 
ls:;G 
le-31 

l . 00112C.2JI•05 
7 . fStOU.lii•OS 
l.15172f27C+OS 
0 .OOOOOOOOR•OO 
0.0.0000000&•00 
o .ooooooooa.oo 
1.1U753101foOS 
0.00000000&•00 
1 .U$"l iOOt.I:•01 
0 . OOOOOOOOE•OO 
o. 000000001•00 
0 . 00000000&• 00 
0 . OOO~OOOil•OO 
0 . 900000001:•00 
0 . OOOOOOOO:t:•OO 
0 .000000001•00 
0. 000000001•00 
0.00000000.1•00 
t .:21U2fU.I.+OO 
0. OOOOOOOOif•OO 
0.000000001•00 
0.00000000&<00 
0 . OOOOOHOt•OO 

~m 
.JpeclU .. .. l•UOO o..Jey-= 1111. 7JaU.JUtll __,_.., • ell 

1. 
I ;-

JoluU• ht-\ata ..... .,. .,_,Hied -ltY -.c. 1101. o .u tnla21uun tHeta 
~ JU . UUltiOli.Sl e l l 

~.., 

~ 
socu
totual• ....... ,~ 
e.~ctua 
c:blot1Da 
--..t cu.r 
Cofl>oa 
Pol l Ob 

"""''"" Jilt 
lOT Oft 
•..-1Do 
ftu-•.d.l 
'fti i iYI 
.. I IIII 
UIVll 
"'lVI 
ClOC•IIIol .....,.....,.. 
CJ-.
CIIu90 

l~-· 1 =:!.~ ::14-:.1:: :-... :-:.. ~1 -:=!:- o~mc.~~r~::~•-•o• :" 
I 
I 41 
11842 
t43 1'MWI 01' ~nan roa U.'IOC l'lftDI 
18~4 

lilA~ IIOKI• -

1E' 
11~8 
1850 

IQO *'11111 
....,..Jeol t o1__,.....2eo1 t• l .... .... 
C1· Cl• 

1 . 12~11•01 

t.tUU&•OO 
s . uoo,r•OO 
s.snuc•oo 

7 . UU711·01 
l.OOOOOttCO 
5 .210Sl2•00 
S . l t 0021t-OO 

Act coet 

o.nu 
1.000 

o .u u 
O.Utl 

I . USJU•OI 
l . USIU'• OO 
l . tSt lla•OO 
l . UUOI•OO 
I. 71111&·0) 
) . llOJilt-O• 
J . Ultti·OS 
1 . UIIOI•OI 
) .121101•0' 
t . IIUU•Ot 
I .UUI&•OI 
l . Uif11·0t 
S . SUI!Ir•ll 
l . liHfl•ll 
. . .. 2111•1) 
0 . 000001•00 
O. OOOOO.t•OO 
o.oooooc•oo 
0 . OOOOOC•OO 
O ~ OOOOOC•OO 

O. OOOOOC•OO 
0 . 00000«•00 
0. 000001•00 
O. OOOON•OO 
0 ,00000&•00 
t , OOOOOI•OO 

l.t&ISU'.•Ol 
Jet lSto&tOO 
t, . t.l)l&•OO 
l . t SSIIC+OO 

IIDiatll;y 

I . Utiii•OI 
I . USU&•OO 
S .U2S71• 00 
I . OU40W• OO 
t . UU71l•Ol 
t . llllSI·O• 
t . IJOOfi·O! 
2 .UIIOI·OI 
l . IUIIC•Ol 
1 . U71SI·07 
• •• U c lll-01 
).IUOti•Ot 
I .Utoll-10 
1 .2nna-u 
1.271561• 12 
O. OOOOOI•OO 
o . 000001•00 
o. 000001•00 
0 , 000001•00 
0 . 000001•00 
0 . 00000&•00 
O. tOOOOI•OO 
0 . 000011•01 
O. OOI>OOC•OO 
0 . 00000&•00 
o.oooooa•ot 

IIDla.rll;y 

c . Ut7ti•OI 
I . A'7liUI•OO 
S.OJ2101• 00 
t . tUtii• OO 

.. I Ute_r 

t . tUUC•U 
J . U20ti• OI 
1. 1S4tii•OS. 
1. 7710U•OS 
2 .1UUI•02 
t . ODliOI•Ot 
1 .&11011•00 
I.UtUI •OO 
l.USitxoOO 
) . UUU•02 
2 .UOUC.Ol 
t . OIUSC•OI 
t . 011101-0S 
l . 2HU1t-OI 
, ,1nesa-n 
O. OOOOOitOO 
0 .000001•00 
0 . 000001.•00 
o.ooooo••oo 
0 .00000&•00 
O. OOOOOC•OO 
0 .000001.•00 
0 .001001•00 
o . OOOOOIAOO 
O .. HOOO&•OO 
O.OOooot•OO 

·1.551·10 
1 .1<1-0t 
t .OIC• IO 
s, o,s~u 

•f , UC.Ot 
·1 . tiE-10 
t , U£• 0f 

•t . UI!•Ot 
t . OIIt•Ot 

•l . • tlt-01 
... l . fti•OJ 
- 1 .0,1•00 _, .. , .•.... 
•t. UI•O:l 
-l. ~SI-01 

- J , JR•OO 
•l . lOa•OO 
• 2 . , . ..... 
• 1 . 0)&.-00 
•( . ltlt•OO 

atJ/IU.U' O..crl_pt.o:r: 

I , JS'Utl+tS 
l.Jllt)loOI 
l .. lSt1JI• OS 
1 . 1ft1SI•OS 
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Appendix 0 : Sample Output File "Np....NaCLBMoour· 

I. II IS4C·02 
l ollSUI·U 
2 otnss~oo 

J .UtlliE>-05 
l.OHftto05 
l .lOUt•Ol 
, . ) .JifOI-Ot 
l.llUUotJ 
l oltO'U&>olO 
I . JtOlfC•ll 
J . tlllJC•U 
O. OOoet"C-•00 
o.oooooa.oo 
o.ooeeo·a·o• 
0 . 00600&•00 
0 , 000001•00 
0 .000001•00 
0 . 000001.00 
o.ooooo·c .. oo 
O.MOOOC•OO 
O,OOOOOW•OO 
0 . 000001•00 

.. ~,, .... 
o .1ono~•• 

loSOU$•04 
2 . 1ll5Sit•U 
2 . llSlSI•lO 
2 •• lUR-01 
• .cnou- oo 
3 . l041Jti:•H 
t ."OOTIII:•lO 
5.044Sfii:-U 
l . Oitlst•U 
o. oooooa•ot 
O. OOOOH•OO 
l .OOOOO:I•M 
LOOOOOI•OO 
1 I 000001•00 
l , OOODOI•OO 
1 . 000001•00 
1 . 000001:•10 
1 . 000'00&•00 
1 . 00000£•00 
l.OOOOGa•OO 

to.nu IO. IUS 

All · ltolutty 

J .snoa-n 
O. lUO 
o.s.u 
I . JU lt-10 
) . tJJJ&•H 

t otu 
l otoo 

'·'" 1 , 000 

'·'" O.ltll 

'·''' 1 , 000 
t.OOO 
1 , 000 
1 .000 
1.000 
1.000 
1 . 000 
l oOOO 
1.000 
1 . 000 

•S . U 

~ 

::t: 
.. c.&a-el• 
........ lla 
CalcJ\8 
calor-1M 
hUv 
~ ---~-Alr .. ._ -'ft'acfttl 
~1M 

.. 11111 
U(VII 

~~~IG.I 

S.JHt'I'I·OJ 
• .nun-oo 
, , tHitlt• OS 
l otnlO&•OS 
J , Utlli:•H 
• • 1t1SSI-ot 
l oon•sc.u 
• • 110001•10 
4 , 1UU1:•11 
4 . SIIIO&>U 
l . UUit•U 
o . oooooc-oo 
t . OO .. ct•OI 
o , ooooo~·•• 
o,ooooct•OO 
0 0 0 0100:1-• 00 
0 .000001:•041 
o.oooon•oo 
0 . 00000'1•00 
O .. OOOOU•OO 
0 , OOOoot• OO 
O . OOMO~•OO 

1ol101U.,I•Ol 
s . i661ttiU•01 
S onoJS4lSI•oo 
• • 000000001•00 
0 . 00000100 .. •00 
o ooooooooot•oo 
S oSOtltiSU•OO 
o.ooooooooc.oo 
s ,ouunn:- oa 
0 . O..Ototc&•OO 
O.OOOOOotOI.•OO 
0 • OOOOOOOOE-•00 
0 0 oooooooOioOO 
0 . 00000000&•00 
o . oooOOOOOI•OO 
o . tOOOOOOOI•OO 
OoOOOOOOOOC• OO 
O. OOOOOOOOC•OO 
l oOI1UUli•04 
OoOOOOOOOot•OO 
0 o OOOOOOOOC•Oo 
0 0 000000001•00 

' . U OUUJJ!•OI 
O. tiUOUst•Ol 
S. Olleltl.U•OO 
0 .00000-· 00 
O. OOOOOOOotoOO 
o.-ooootooo 
t .UlUlZ1"&•00 
0 . OOOOOOOOt•OO 
• . U.UJSU•Ol 
0 . 00000000£•00 
0 .00000000&•00 
0 .-000011:•00 
o .ooooooon•oo 
0 .000000001•00 
0 .000000001:•00 
0 . OOOOOto0£'•00 
0 . 00000000.•00 
0 . 000000.001'•00 
2 S"ISO?U·04 
O, OOOOOOOOit•OO 
o. 000000001:•00 
0 . 000000001•00 

•J oUtlJ101a-U 

1 . oolt1Siflt•05 
J . tl.OlOJit•OS 
t -. 1S&IIS11W:•OS 
0.0000000 .. •00 
0 ,00000-·ot 
0 .00--· 00 
1 . lUOOtU&oOS 
o. 000000001•00 
S , U"UU1ll'•U 
o .oo-·OO 
0 . 00000000%•00 
0.00000000&>00 
0 .000000001•00 
O. OOOOOOOGI'•OO 
o . ooooooooc.oo 
t . OtK»OOO.Oft•OO 
0 . 00000'000&•00 
0 0 000000001•00 
&.11S01564t•Ol 
0 .000000001•00 
0. 0000000011•00 
0 .000000001•00 
o . ooooooOOI•OO --1-lec:uoe _,o ,., ........ u 

•ol\adoa ,.r..-c.an , CAlwtat-ed 
SOiollrlOII -· 41) oUUUSUlH 
1120 ICUC lUoSHOOlUlStS 
TDtll/kDI Ul oUSUlOUUO -~vtltVIQO 

CpcUiocl COI~tlaft -.olty 
DIIISIT'I Utt , IOUl11U45 teo/a"') • o/1 

lai~CIOII hr-teU -ocl 01> SpeciUecl O.oity 
cot.llnOM W~ O, UUlliUS• Un Uteu 
ft>l lUollOUUSOtiO ofl 

l o1tU21-0l 
1 . 00000IE• 00 
S .. JUI:S&•·OO 
5.UOUJ:o00 
t . JUOlt·Ol s.,u••·o• 
J . 'SIUU· .. 
l oJ,UJCoU 
O.OlUlC·II 
2 . u nn.-n 
l.6t1SlC·61 
l . lfOlS&•lO 
l ootUU• lO 
t . ltUII•U 
2 . ltU.C•1t 
0 . 00000&•00 
0 . 00000&400 
l . OOOOot-•00 
l . OOOOOC•OO 
1 .00000&.•00 
1 .000001:•00 
1 . 000001•00 
\ . 000001•00 
1.000001.00 
l . 000001•00 
1 .000001•00 

~ 

act aaor 

o . •ln 
t .aoe 
o .•u~ 

O.tlll 
2 . Sllat.Ol 
o . UIJ o.s.,. 
t . unc.-to 
2 , 1JUI:-OS 

1 . 002 ,,,., 
l oU t 
1 .000 
Oo~UO 

l olSO 
1 , 000 
\ . 000 
1 . 000 
1.oeo 
t .ooo 
l oOoo 
1.000 
• • ooo 
l 000 
J , OOO 
1 .000 

1'otel ...,,_ 

1 0 , -,, ••• o, 
, .• ,Inc-·•• 
a. ooostt.•oo 
a ·••••••·tt 1.115111:· 02 
SoOUStloOO 
J . JHUI-04 
t oJuaa..s 
1 . 04,.11:·05 
• • llMJ
• . nn:a&>oo' 
1 . .. , .... 10 
J otntsc·ll 
) . JliJ\I:·U 
2 , 01UOI-U 
OoOM-·00 
o . oooooa ... 
O. OtOOOt•OO 
OoOOOOO .. oo 
o .oooooaooo 
o . ttoota•OO 
O. OOOOOihH 
0 . DOOOOI•·OO 
0 . 00000&•00 
o.oooooa:.oo 
0 .000001:•00 

L. UflOII:•OJ 
t , UIIII·IJ 
2 .UUli•04 
2 . non11:-os 
' oUJlii•Ot 
l.201f01:-0J 
2 oon .... oa 
t . OSUfi•OJ 
>.un .. :-to 
t onJSJI·Il 
l oiOOUI·U 
o .OCoota•OO 
O. ootOR•OO 
O,toOOOI• OO 
0 .000001•00 
o.oooooa.oo 
0 . 00000£•00 
0,000001•00 
O.OOOOGt"+OO 
o.oooooe•oo 
o. oooooc-oo 
0.00000&•00 

Molarity 

t . t1031C•Ol t .,ru•••oo s.ou • ., •. ,. 
t o,nSJt•oo 
t . JJJUR·02 
1 .unea-OJ 
s.uun ... 
l oUSOOI•H 
l o04Uio0\ 
1 .UltU•Ol 
l oUliSC•OO 
J . &IOllii• IO 
, . ltUtlloll 
s .nton-u 
S onnu-u 
O. OOOOOt• OO 
0 .000001•00 
0 .000001•00 
0 .0000"•00 
0 .. 000001•00 
0. -011:.00 
O.Otooot•OO 
0 .000001.•00 
0 . OOOOOC-• 00 
ooooooo~oo 
0 . 010001'•00 

t .UtSU•OJ 
&oiOOti•Ol 
• • Utltt•OO 
l . UIUioOI 
J . •oltii:•OO 
I . JS.ttt-03 
l oOIIOft-04 
2onnn-o• 
J . SJ&Jlt•OS 
1 - lUIOII•OO 
t otnttii:· OJ 
0.000001:•00 
O . OOOOR•DO 
t .OOOOot•OO 
o.oooooa.oo 
o. oooooa.oo 
0 . 000001:•00 
0 . 00000&.•00 
o.oooott•OO 
1 . 000001•00 
0 . 000001•00 
0 .000001•00 

.. ,ut .. 
I . UUJI'•OS 
l .OUUI•OI 
t . J541ta•OS 
l .. luoti•OS 
2 . 60041C.OJ 
I . IOitl&•Ol 
• •••• , . , •• 0 
t .. olt&la•02 
l oUUJI:•Ol 
l . ttUSI•01 
o . tUlSit-Ot 
o.totna-os 
J .nnt a .-os 
t . lJJUI:•OA 
S .2Uiti·Ot 
0 ,100001•00 
0 .000001•00 
0 . 00000'1:•00 
0 . 000001:•00 
0 ,09000&•00 
o.otootc••• 
o .oooooeooo 
O, OIOOot•OO 
0 . 00000&•00 
0 . OOOOOC•OO 
0 ,00000&• 00 

•l. JU:·OI 
s . ot&>oot 
2 . • 011:·0, 
& Ult-U 

·l.lJC•CNI ., .... -
l . UI·OO 

•) . Ali•Ot 
f . ,U·OI 

•l . S.OE•Ol 
· 2 . Uit•U 
•) . UI• OO 
- J . lJI•OO 
... t lU•O) 
- 1 . 111·01 
· 2 .201•00 
•J . UI•OO 
4 . 121•00 
•) . SU•OO 
•) .10&•00 

·loSlii..O' ,,, ... ,, 
t ostl:-10 
l oost•U 

•1 . 5ti•OO 
•l . NI·Ot , ....... 

, oUI·OO 
•J . llt•OO 
• l oSOC•o2 .,., ... ., 
• J . U&•OO 
•l .. ll&•OO 
· ·t . JO'I•02 
•l oJUoOI 
• l . lftoOO 
•l .. 'fU•OO 
... , • ., ... oo 
-1.05&•00 
-) . UI•OO 
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n.uun 
s.uuu 
uu.co 

l . IOU•N 

- · • "'"ur ••Ialit)'• lt •1• rnctJ• 100 111 - ,.,._ .. o.a ·-sutcy• ..s ••ct:tvtcor .,... ... pe;rc1&1 P~ 
• •o..c:r,lpter• eMI!III t 

-s.u 

•410/ aT/latO for ..-:1M tdt.b DCiaUIZ"' c-.a . cc::cevwvwc• CTit• rl.en) 
•&abU• ti• l.a6a foe ai..Dva.U . Cl• l otlOCIAP/bp) 
•lovloc.cU•lt:YI for - ~- viUO woy ..u ~•nu
•loe&oc,.,.-u .. t ~, , .... ...-

fttal 01.,. . . . .. 11100)&•0) 
Tl'ftllft fll•- lo 11lt(CCMA.ftft' ... ID~.T1'Titt.ftr2 
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User's Manual, Version 2.3 -~MAllON ONlY 
Appendix P: Sample Output File "BATCil..DOC.FOR088" 

1 s .ssoeuusnnni•OJ 100 ""1'111 s.SCKUilH oUJUI•Ol 2 ~ .OllU46JIOJUJOI•Ol.... .... 2 . 0000000000000001•01 3 J . OOIU7Utsl120U•02 I• I• J , 00000000000000li·02 
4 J . 0011H OIOISSOS71·04 ea.. c-o t . nontrHQHIIOI•OS 5 l.OIIU• 7UU71UI•OI 1111" 1111•• l.Oitt1UU0211UI•OI 6 l ,SU II02J1tUoU••OI 1111014• ..,., J . 5 U U IIUOIUSII•OI 
7 t . tnusnnnuer-u II• II• t . unJ n tUJU?OI·U 6 l.lOIU OOSIU UJSt•fl Cl• Cl• l.OtttttttUtttUE•Ol 
9 J.oot177JUSUU7•·0J -· -· t . t U ttiiJUUUJI•OO 10 t ,067tUS2UIU C41•15 IIIOt• -- I . OJSU UIOU17111-1S 

B ~ :~m~m:::m:::~ :o,. .......~: u:;::::m::m:::J 
1:1 l.OOOOSIUOUJIOIE-0• COl • COl• t . tlttUfOJIOIJili•OS 
14 J ,JUUUIUUIUI·J• ~laq) COJI.ecll J , UJSUUUtl1tii•U 
15 6 .U2l517UUUS0&•01 C.COJI10ql C.COJI*fl C. t16U10SS$WOII·11 
16 S , UJ055H1UU fOI.•ll -.,coll*fl IIIICOII"''I S , J,.IUUOJU1671r-U 

1
7 J . CSU OSUIJIOOOII·U IIOIIUI ... I IIOIIIJ C-«1 J , 6101101SU IIJU I•II 

~ 
J .Oo7oa .. n u notc-o1 1101114· a10Mto- t . ttnonnsnntJ-oa 
0. 0000000000000001• 00 &lOliOIUl• &lOJIOIII•· 0 . 0000000000000001•00 
O, OOOOOOOOOOOOOOO&oOO I I OS (0111.. M OS lOIII h 0 , OOOOOOOOOOOOOOOioOO 

2~ 1 .131U7UIOIU21I•U CdiOIII h Cd iOICi h 1 . 6UJIIU I7101UR•U 2- l.liUtstH OUHII • JS llllllotll .. IIIIIIOIIIt• 6 . 1UIJ6UOUJ12t C·U 
2 0 , 00000000000000011•00 ar• ar- O. OOOOOOOOOOIOOOOK•OO 
2.~ o.ooooooooooooooOI•OO ClO&· perdllor•c• C'lot• o.ooooooooooooooo&•OO 
~a ::::::=:::::::~::: :ft!.a--:~ : : : :: :~ : m~:::~:::i~ ::=::.o::::::o.:::: 'Z7 O .. OOOOOOOOOOOOHOK•'OO lelot feql ~· ••• co . Uu·•t.e•ec14.•1Y O. OOOOOHOOOOOOOOt•OO 
2.8 0 . 0000000000000001-•00 ... I • ••••• ••• •••••••• fOII'!'tVI. IC* 0 . 000090000000000&•00 29 o.ooooooooooooooot•OO ... Joe •••••••.••.•.••. DMT"'W. U. o,oooooooooeoHOOC•OO 
30 O. OOOOOOOOOOOOOOOR-•00 PN.lootOM) teql •.••• c.o. tlt:nt:• ,tau• O. OOOOMOOOOOOOOOitOO 

y ::::::::=::::::::: ::!:';~~~ ::: :ew!~~~:~:;:!: ::::::::::::::::::::: 
33 0 , 0000001000000001•00 10-l"''l 10-1-«1 0 , 0000000000010001•00 
34 0 . 000000000000000&•00 ICI-· ICI- · O. OOOOttOOOOOOOOOII•OO rs ::::::::::::::::::::: :=: :=: ::::::::::::::oo:::::: 
37 o . ooooooooooooooOI•Oo -1• "PPh o _oooooooooooooon.oo 
~ o . oooooooooooooooi•Oo -10111""1 "PP10IU"''I o . oooooooooooooooa. oo 

40 : :::::::::::::::::::: =:0~!2

' ~~~: : : ::::::::::::::::::: 4ul 0 . 0000000000000001•00 IOJ>OliC'Ol l lo· -11COll1•· 0 . 0000000000000001•00 2 o . ooooooooooooooO&•OO ...,HCOlll••· ...,a1co>u~- o . oooooooooooooooa•oo 
O.OOOOOOOOOOOOOOOt• OO ,_.,, ._.., 0 . 0000000000000001•00 

&.4 Q. OOOOOOOOOOOOOOOE+OO a.col• AIIICDl• O. OOOOOHOOOOHOot.•OO 

2~ ::::::::-.::::::::::: : ::m:- ,.::o<T,~!: ::::::::::::::::::::: 

~ 
o , oooooooooooooooa•tt MIOMll• .. IOMU • o ,oooooo-oooooc.oo 
0 , 00000000000000011•00 M IOII) llaq) M IOII)ll-«1 O. OOOOOOOOOOOOOOOII!•OO 

.4 o.oooooooooooooooc.oo ft•-• 'ftl•••• o.oooooooooooooooa•oo 
0 . 0000000000000001•00 QOlu 0Cvt10l.-• 0 . 0000000000000001•00 

51 0 . 000000000000000&•00 ~OIII,....SI~I...,Sl O,OOOOOOOOOOOOOOOE•OO 
S2 O. OOOOOOOOOOOOOOOI•OO 141>02 0111- rl 111102011 (-rJ o . ooooooooooooooO&•OO !>3 o . oooooooooooooooa•oo """PC~= l o l ... ,..,COli• o . oooooooooooooOOI•OO 
$4 0 . 0000000000000001•00 ....,_,ICOJlJio).,PUA.IAI>.J)I~ O, OOOOOOOOOOOOOOOioOO 

~ ::::::::::::::::::::: =~::!--=:~:~: ::::mo.::::::::::: 
S7 o . oooooooooooooooc.oo -ICI»l, . 41Qotco o . oooooooooo ... ooc•oo 

~ 
0 . 000000000000000&•00 - lei -IC) 0 . 0000000000000001•00 
0 . 0000000000000001:•00 C&:I04 AAbydrlt. 0 . 000000000000000-1'•00 
0 . 000000000000000&•00 lloJOI_I,__U.1 .. 11to/OI .. u1to 0 . 00000000000000011•00 

ti 
O , OtOOOIJOOOOOOOOOC•OO CllClJ , QOO &.ot_~. Jcl~ O. OOOOOOOOOOOOOOO'IAOO 
o . oooooooooooooooa•oo eaco -~ .. o . oooooooooooooo011.oo o.oooooootoooooooa•oo DII04 ~aAlt.e o.ooocoooootoOoooc•oo 
0-0000000000000001•00 .,, . 6100 Udlofl .. 0 . 00000-000000&•00 65 O,OOOIOOMOOOOOOOit•OO -~-)) •• 100 l~to 0 , 000000000000008•00 

66 l.OOIOOOISJUOCSSI•OJ 1111 10102 h"d<o t . tttSU01Hlll121t·OI 
(i7 o . ooooooooooooooOI•OO llotcoJI-P ... ,.., .. o. oooootoooooooooa.ao 
88 o . oooooooooooooooi•OO caco1 c:a.Jd<• o . ooooooooooooooott•oo 
69 O.tOOOOOOOOOOOOOOI•OO CaCU .tlllO~C.Cl2_1'0trallydrlto O.OOOOOOOOOOOOOOot•OO 
;O 0 , 000000000000000&•00 Cat CU 101116 , UtoO_C-'>Jor 1~ A 0 ,000000000000000&•00 
11 o , ooooooooooooooos:ooo eaxn (0111 2 . ll:lo __ ~hlorl6o • o .oooooooooooooooa•oo 
72 o . oooooooooooooooc.oo - U . CIQO cu-ut .. o .ooooooooooooooo1.oo 

~ :::::::-.::::::::::::: =i=MIOO---"*Y~~ ::::::::::::::::::::: 
1$ 0 , 000000000000000&•00 *'0.1-l 1-.-tU 0 . -0000000000if•OO 
76 O.OOOOOOOOOOOOOOOioiO c.mo.lJDO ~ 0 . 00000000000000011 .. 0 
7 ;# 0 . 000000000000000&•00 JW:l Mllt:e 0 . 000000000000600t•OO 
7! o.ooMoooooooooooc•oo .._.,. . l iQO "-='\)'''*rlto• o.ooooooooooooooot•oo 
7~ o,ooooooooooooooo ... oo DIIICl.,. .JIQo a. ••lt• o.otoooooooooooooa.oo eo 0 , 0000000000000001•00 _.,., lclalt• 0 , 000000000-001•00 

~ :::::::::::::.ooo:::::: :=:,,.IJQO at=~: :::::::::::::::ro:::: 
13 0 . 000000000000000&• 00 llo'C:.II!Oti) .~IOO LabU~t O. OIOOOttt-0001•00 

:.4 o . ooooooooooooooOII!•OO -.co• ~·· o . oooooooooooooooa•oo 5 0 ,0000000000000001•00 11113Cl !OII)J •• IO~Ierl6o 0 . 0000000000000001•00 
66 a . oooooooooooooooa.oo IOISCM ruJUco o . ooooooooooooooo.,oo 

fi 
o.oooooooooooooooc.oo IIA2sot . l01UO &¥11D.UJ.t. o.oooooooooooooooa•oo 
0 . OOOOOOOOOOOOOOOC•OO •••• IIOtll 1• -.tt.e 0 . OOOOOOOOOOOHOOI•OO 
0.0000000000000001•00 .....:Ol llll.beoU.t.e 0 . 000000000000000&•00 
0 . 000000000000000 .. 00 lfa2COI . 10100 IOot.roa 0 , 0000000000000001•00 

8~ ::::::::::::::::::::: =~8!.~;. 6tQO Plc~~!!: ::::::::::::::::::: 93 o. ooooooooooooOODI:•OO ....,C:.IC'OJ )l..lM20___,l n•oalt.e O, OOOOOOO ... OOOOOI.•OO 
lk 0 .000000000000-•00 ~~-.. . ~1~1<• O.OOOOOOOIOOOotOOI•OO 
9~ o. oooO<IooooooOOOOI'•OO C.C'*l:::t IIIIHU..S!t• o.oooooooootooooot .. oo 96 1 ,0000100 ... 0000011•00 fDCO) , JI~._., __ Cat_ .. 0 . 0000000000000001•00 
9 7 o .oooooooooooOOOOII•OO ,. .... ICOll&. l~·-•--•• o . ooooooooooooooti•Oo 
~ 0 . 000000000000000&•00 ..-.c.oJ •• lQO •·• ··C&I'I:Icmat·• O. OOOOOOOOOOOOOOO.C• OO 99 0 ,0000000000000001•00 U*IIICOJ)1 . 2ICIO--">-• I""U- 0 , 000000000000000&•00 100 0 , 0000000000000001•00 IJNI_U __ Ipo<aa•l...._c.aUoto 0 . 0000000000000001!•00 

101 0 . 0000000000000001•00 ....,"1-l~t.odJ..._...ltot• 0 . 0000000000000001• 00 
102 O. OOOOOOOOOOOOOOOioOO *'COl .liOo___...aco)·-~te O. OOOOOOOOOOOOOOOil•OO 
103 0 .000000000000000&•00 ttl 1¥1t.• O. OtOOOOOOOOOOOOO&•OO 
)().4 O,OOOOtoOOOOOOOOOil•OO ltl1:ai-)J,IQO-Ite 0 .0000000000000001•00 
105 0 , 0000000100000001•00 IIIIJC*Cit,U!OO~l .. O.OOOOOOOOOOOOOOft• OO 
108 0 . 000000000000000&•00 llelJOC '!"b~Da.N1c.e 0 , 000000000000000'1•·•• 11 0 . 0000000000000001•00 lfa2.col . IQO -td .. 0 . 00000000 ... 0000&•00 1 O,OOOOOOOtoOOOOOOI•OO llelM(COl )J . atoo :n-. 0 . 0000000000000001•00 

\1 :::OooO:::::::::::::::: ~~~ . lOlQO lor~lJ:·~ :::::::::::::~0:::: 
11~ :::::::::::::::::::: :eo;~:._;~'!:::::n:~~ :_:::::::::=:::::: 
l;: ::::::::::::::::::::: =~~~ ::::::==::::::: 
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I -· TM"'UUft -- 1.0010 ...... ..,, ... IYI03 wiU. CG1 Ia ~.n-1•1 -.:1 ""'\'2, ) 
~ Do\-t -lf/ftaC1 ... (Vl--J-<1-<lCM 1-tl l 
~ U . t l. )L MIIUI~-<l-<lOJ·-·- !,.....t , ?!IH0,"1.11PnJ2,11Wtf,Brn" 

i TltrDC VOl_. - Ori4 11-, 1a alllW~..-. 
l 0 . -0ot& 

~ 
2 0.1 ........ 
J 0 , 1U!IO & 

9 • 0 . 20Jotl Ill. 
10 s 0.2UU~""' 
11 ' O. U2UJ & ,, 1 o.,n .. s"" 
13 I o . nun-. 
10 t l . ltll71""' 

l~ 10 1 . 1013U IOL 
ll 2 . UUU Ill. 

17 l2 J.US101 ""' 

lS IJ t .tiJIIJ ... 
l t 1.0UOU IlL 

~~ 1$ to . oooooo ... 

ii Tlcnclon •U\I.U:a , •lu 

~ 01 100 ..... ,. . C:••• ..... IlVOti• "' Cl• -· It l , UJ2t&•Ol S . flOS7I•OO 0 . 00000&•00 O. OOOOOIC•OO O. tOOOOC• OO o. oooooa.oo 1 .1un~• S . ClOtli•DO 0 , OOOOOJr•OO 

B 21 l . Ut11&•01 S , flOUitoOO O. OOOOOt•OO 0 . 00000.1•00 0 . 000001•00 0 . 000001•00 s. ,, • .., .. , S. &OUJI•OO 0 , 00000&•00 
Jl \ , UtU1•01 S . llOOJI•OO 0 , 000001+40 0. OOOOOE•OO 0 .,000001-•00 0 ,00000&•00 , , ,.1111:•01 S . tOtSOI•OO 0 . 00000&•00 

:I \ . UOlti•01 $ , 610001•00 O. OOOOOE•OO 0 , OOOOot•OG 0 . 04000a-•OO 0 .000001•00 l . tlOfU.Ot ,_,, ....... O. OOOOOZ•OO 

ti 
1. non1r.o1 S . UOOOI•OO 0 , 00000&•00 0 , 000001:•00 o . OOOMI•OO 0 . 00000&•00 1 .nsut-1o I . IOtOOI•OO O, OOOOOt•OO .. J , tJlUI•Ol S . ll-1•00 0. 000001•00 0 t 000001•00 0 , OtOOOI•OO . ........ oo l oSinn -to s . nnJ&•oo 0 . 000001•00 

11 l . Ul3\1•01 ' . 11001&•00 0 . 000001•00 O.OtoOOt•OO O. OOOOOR•O.O 0 .900001•00 I .UUU·ll S . 40Ul&•OO Ot OOOOOitOO .. t . tUHI•Ol S. flOOli•OO o.oooooa.oo o.oooou:.oo 0 . 000001• 00 0 . 000001•00 . .... ., .. 11 ~ .60Uli•OO 0 . 0000011•00 

~ 
tl \ .nnti• Ol S , UOUI•OO 0 . 000001•00 o.ooooo.a..oo 0 .. 000001:• 00 O, OOOHI•OO J . USSOJr•ll S , Stlffi•OO 0 . 000001•00 

101 1.•n111•0l \ , 6lOOJI• OO O. OOOOOI•OO 0 ,0009U.OO 0 . OOOOOI• 00 o . ottoti•OO 2 .Slttll• lt S. St)UI:)•OO 0 . 000001:•00 ... Ul l .ttl401•0l t . flttfloOO 0 . 000001•00 O. OOOOOC•OO o .OOOOOt•OO 0 .. 000001:•00 l.lfUJioU I .SICOli'•OO o.ooooo-a.oo 
ae 111 J , tUSSI.01 ~ .ll001C:•OO o.oooooc.oo O, OOOOUo<IO 0 . 00000.&•00 o.oooooa. oo t , J10'7U· ll s .ns.n:•oo 0 ._000001•00 
~ lll J , tsJJU.Ol 'l , ttOUC•OO O .. OOOOOI•N 0 . 00000&•00 0 . 000001'•00 o . oooto.,oo t , eN&JK:•ll s .s-costc•ot 0 000001• 00 
•a U l J . tUllZ•Ol S ,flOllll:+ot 0 . 000001• 10 0 . 0000-00 e.oooon:•tO O.OOMtt•OO l . U U11:·12 S .SUUit•OO O. OOOCIO&• OO 

ll lSI ~ .. .,, .•... , S .6lU51toOO 0 . 00000&• 00 O. OOMOt:•OO 0 .000001•00 0 . 00001&•00 ~ . tlUli·U S ,SOtltlr•OO o.ooocoa.oo 

01 -- 011• II<'OJ• co~~ CQJioq) c:.<:I»IOQI llfCIDliOQI IIOIUliOQ) 1101ra-
« 11 o.ooooOt•OO J . ouna-o• 2 . un11 ... J . OU._ot J , tQOJII;•O. 0 . OOOOOC• 00 0 . 00000&•00 0 0 00000&•0• O. OHOOI•OO u II t .OOOOOE•OO f , JJ02tl·tt J , UUli·Of l , IOUR-ol J , OMlfJr-Of 0 . 0000011:.00 0 , 000001•00 0 , 00000.•00 e , OOOOot•OO 

J l 0 . 000001:•00 1 . 411218-ot S .1JtSfJr·04 J .12t1K-01 l , Ot10&-0f 0 . 00000&•00 t . tooOOI•to o .-- t.toottlt•OO ., ., 0 . 100001•00 l . lf1t11 ... t .UU-ot s . cnuc-os •.tllfS~·Of O. Mf'OOI•M o .-1.00 O. OOOHt•OO 0 . 000001:•00 
48 " 0 t 000001• 00 1 . 0'71f11•0S l ,OOtOJII:.OJ • • 'Mll'Tt-0. t. , l)l0-2.:· -0'l e.otoeoc.oo 0 , 000001..00 O,OOOOOC•OO 0 . 00000&•·00 

~ " 0 . 000001 •00 l fHIU•OS J .t2l~·O} 1 . \UUS-Ol l . lllUit-0'7 0 , 00000.1•00 O. OOOMC-•00 O. OOOoo&'•OO 0 . 000001:•10 
~ ~ O.oootO&•OO C. lUIU•OS l , tUlJS•Ol 2 , 01)011-0J \.JS1tU·01 o . tootftoot o . tttttii:•OO O.OOOHI•OO 0 . 00000&•00 

51 ., 0 .-0it•OO &. 1UJTI• OS J.OfSfli•Ol } , lffSU•OJ 1 . 0'7USJr• OI o.eoooa.oo 0 . 00000'1•00 o.oooooa.oo O. OOOOOS•OO 
52 tl o.oooooa. ... oo l , OIIUC•Ot J , o91nc- OJ S . Ofnli·Ol S . DfOSI•OI 0 . 00000.1• 00 0 . OOOOO.C•OO 0 . 000001•00 o, OOOOOB•OO 
53 101 I.OOOOOC•OO l UJlR•OC t . unu-u ~ . llUlE•Ol J , .lS\Oa-tt o . oooon-oo o .ootOOI• tO t , OOOOO!t<OO 0 . 00000&•00 
54 Ill 0 , 000001•00 3 . 0lUU;•tf J . lOOUI·Ol l . UUU•O) ) , t i1UI'OI 0 . 000001•00 O. MOOOI•OO o .-001•00 o .-OOJ.oo 

1l U l 0 . 00000&•00 J . enssa-o• t . llllJI•OJ l . UlStt-U 3 UltJa•OI O. OOOOOC• OO 0 . 000001•00 o . ooooo&•OO 0 • .00001'•00 
Ul O. totoOt• OO l . IUOU.Ot J , JUfla-OJ 2.210Sfi-O) l . tlUU• OI o.oooooa•H O, OOtoOC.OO 0 . 000001•00 O. OOOOH•H 

(;i U l O . OOOOOZ•OO S ,04Jltt-ot l . U fllt.Ol J , JtiUC•Ol 1 , UUII·OO 0 .00000&•00 t . OootOC•OO 0 , 001)6011•00 O. OOOOH• OO 

I lSI 0 ,000001•00 6 .SS1fl8-0f 1 .6JOUI·OJ • . .,na-u 1.UU1a·OI 0 . 000001•00 0 . 000001•00 0 . 000001•00 0 ' 000001•00 

t l IJOJIOIU f • NOSIOIII h CaiUCIMJ • • ti;IIOMih ar· Clot• -IOQI ..... 11c:110111 ...... 11Ct011141 .... 

~ 11 0 . 000001•00 0 . 000001•00 0 . 000001•00 O. OOOOO!toOO o . oooo~oo 0 . 000001•00 O. OOOOOC•OO 0 . 000001•00 O. OOOOft• OO 
II 0 . 000001•00 0 . 00000&•00 0 . 000001•00 0 . 000001•00 O. OOOOOIE•OO o.oeoooc.oo 0 . 000001.•00 O.OOOOH•OO o.oooooa.oo 

w Jl 0 . 00000'1•00 0 . 000001•00 0 ~000001-•00 o.ooooa..oo o.oooooa.oo o . oooooa-oo o.oooooa.oo 0 . 000001•00 O. OOOOOitoOO 

n • l 0 . OOOOOC•OO o,ooooot•OO 0 . 000001•00 0 . 0000011•00 o .oooon•oo 0 . 000011•00 Ot OOOO<It• OO 0 , 000001•00 t . OOOOO&•OO 
Sl 0 .000001•00 O. OOOOOE•OO 0. OOOOOt•OO 0 , 000001•00 0 . 000001•00 0 . 000001•00 0 . 000001•00 0 . 000001•00 o.oooooa·.oo 
•• o. oooooc•oo 0 . 00000£•00 0 . 000001•00 0 , OOOOOt•OO 0.000001'. 00 0 . 000001•00 0 . 000001•00 o,ooooo••oo 0 . 000008:•00 

fiT 11 0 , 000001•00 0 . 000001•00 0 . 000001•00 o.oooocc .. ao 0 . 000001•00 0.000001:• 00 0 . 01:\0001•00 0 1 00000&•00 0 . 000001•00 

~ :I 0 . 000001:•00 0 . 000001•00 o.oooooc.•oo O ,OOOOO~t>OO 0 . 000001•00 0 . 000001•00 0 . OOOOOJ.OO o,ooooot•oo 0 . 000001•00 
0.000001 •00 o . 000001•00 o.oooooa•OO 0 , 0000011:•00 o.oooooa•oo 0 . 000001•00 0. OOOOOS•OO 0 . 000001•00 0 . 0000010•00 

101 o,ooooolt,.OO 0 . 000001•00 0 .000001•00 O. OOOOOR•OC o .ooooat•OO 0 . 000008•00 4 , 000001•00 o .oooooa.oo o . oooqoa. oo 
71 Ul 0 .000001•00 0 . 000001•00 0 ,000001•00 0.000001• 00 o.oooooa•oo 0.000001•00 o.ooooo .. oo o.ooooo• •oo o .ooooo1•00 
72 121 0 . 000001•00 o . oooon:.oo 0 , OOOOO&tOO o . oooooa.oo O, OOOO<IC•OO 0 . 000001•00 0 . 000001•00 o.ooooot•OO 0 ,000002•00 
73 · Ill O. OOOOOB•OO 0 . OOOOOt•OO O. OOOOOE•OO o. ooooo.c•oo 0. CIOOOOC•OO o.oooooa.oo 0 ,000001•00 0 . 00000&•00 O.OOOOOiteOO 
7• Ul 0 , 000001•00 o,ooo•o••oo 0 . 000001•00 0 . 000001•00 0 . 000001•00 0 , 000001•00 0 . 000001•00 o.ooooot•oo 0 . OOOOOC•OO 

t~ lSI 0 . OOOOOR•OO 0 . 000001•00 o.ooooot•oo o .oooou-. oo 0 . 00000•00 0 . 000001'•00 0 , 00000&•00 0 . 000001•00 o . ooooo ... oo 

77 01 ~·~-.... ,. .. _, ..... ..... 
..,llOOfCIICIIOQ -IOGIOQI .. ~:ru:~o · .. ~:::1:2too MlfOI• -· -·-~i II 0 . 00000&•00 0 . 00000&•00 0.00000&•00 O. OOOOCIC•OO o .ooooo•·•o 0 . 010001•00 0 . 000001•00 

~~ 
O. OOOOOitoOO 0 , 000001•00 o.oooota.ao o.oooooa.oo 0 . 000001:•00 0 . 00000 .. 00 0 .000008•00 o.OOOOOI •OO 0 , 000001:•00 n o.oaoooa.oo t . OOOOIC•OO 0 . 000001•00 O.OOOOR•OO O. OOOOOC•OO 0 . 000001•00 O,OOOOOt•OO O.OOOOOit.•OO o.oooooa. oo 

f l o . oooooa•OO o . oooon.oo 0 . 0000011•00 o . oooooc-oo 0 , 00000&•00 O. OOOOOt•OO 0 . 00000&•00 0 . 000001• 00 O, OOtoOC•OO 
Sl o.ooo.ac.oo o.ooootc•oo 0 . 00000&•00 o . oooooa.oo o.oooooa.oo O. OOOOOC.•OO 0 , 000001'•06 0 . 000001•00 0 . 000001•00 

I " 
0 . 0000011-•00 o.oooooc.oo 0 . OOOOOC•OO O.OOOOOC.•OO O. OOOOOt•OO o.oooooc.oo o.eoooot•OO o.ooooo•••• 0 . 00400···· 

~ I 1 .000001•00 0 , 00000&•00 o.oo...-.oo 0 .000001•00 o.ooooo••oo O. MOOOI•OO 0 . 000001'•00 O,O.OOOW•OO 0 . 09000S•OO 
tl 0 , 0000011:.00 0 . 000001•00 O.OOOOOE•OO 0 . 000-· 00 o.eotoo&•M O. OOOOOI•H • . 00000&•00 o .OOOOOtoOO O. OOOOO"t•OO 

" o.oooooa. oo 0 , 00100&•00 o .OOOOOt•OO O. OOOOOC•OO O. OOOOOC•OO 0 . 00000&• .. O,OOMO&•OO o .ooo-.oo o.oooooa.oo 
lei o . oooooeooo O,tOOOOC•OO O. OOOOOW•OO O. OOOGO.t• OO O.OOOOOC•OO o .. ooooo.c•to o.oooou:.oo 0 . 000001•00 o .ooooo .. oo 
Ill o . ooooos-ot . . .. 0011•00 0 ,000001•00 t . otooa&•OO • • -001•00 0 OOOOOI•to O. OOOOft•OO 0 . 000001•00 0.000~00 

Ul O. OOOOOt•OO o. OOOOOI:•tO 0 . 00000&• 00 o.HOota .. oo 0 . O.o.oG&• 00 o.ooooaa•.a ··- ·ot ··-··00 o . t too-00 
90 Ul 0 00000&•00 o . oo.aor.-oo 0 . 00600&•00 •• 0000011:•00 a . OOOOOC•OO • • oooot:l:• 00 0 .0-00 O. OOOM&•Ot O. OOOOot•OO 

E 
Ul 0 . 000001:•00 o.oooooc.oo 0 . OOOOO«•Ot O. toOOU•OO O. MOOO&•OO 0 . 00000&•00 0 . 000001•00 o.ootOft•ot o.oa.oo.a.oo 
lSI ··-··•·to 0 . 000008•00 o.ooooea•oo o.oooooc.oo 0 .00000:1•00 O. OIOOOC•OO o. oooooc.oo o.oooeoa.oo . ... 00011'•00 

01 ....,,. ~·oq) 1111021<*12· ..,.wm- IIP021COJI2• · ,..OJCCOJ . l • • ·· ,_.._. MICDl• M [COJi l• 

! II f . U10Sir•04 1.~llllll•10 2 .04.UJC·U l.US,l8-'0~ l . ttUU• ll s.nuu .. u 0 . 00000&•00 0 . 600001•00 0 . 000001• 00 
"11 l .~lHU ... I .S'ltsiJ:-10 J . U t OU•l4 1 . J351)1>o01 1 .0fn1a·\1 1 .stU(C..LS e .oootot.eo . . ... 001:•00 o.oooooc.oo 
)I I . OU\tJr•OS J . Oltll &-10 J . l6JU&•U 1 . 11Stl&-01 : . nnu-to t , llS·UE• U 0 .01000.•00 o.oooooa.oo o.ooooot•OO 

:I " ) , Jittl&•Ol t . 111Ut·IO l . HSIJI·ll l . JllUt:-Ol J , UUS&-01 C. UUOI• IO ........... O,OOHO:t•Ot ··--·" " l olltOla•OO •. nn••-•• l . lltlU..U l.lUJft·01 ) . 11511.,..0'1 l . UUta·ot 0 .0-1 •00 0 . 000001•00 o.otooo~·•• 

•• l .~Ofti~·H l , 7U.,t•l0 } , QIOfC,.U 1 .JUWt·O"? l . UUJI•01 l . IUU1.•0'7 0 . 00000:1.•00 1 . 00000&•00 O.OOOOOC•OO 
~I .. ., ..... ., 1 . 61))"""'10 6 .U10SII:•U J.lUIU•01 1JI U11• H S. US011•0'7 0 . OOOOOC-• 00 . . .... 01•00 0 . 00000&•00 

1 • ,, s . n .. n-•t l , tUU&·lO t . ltlflc.-U 1 .3J1J1c-01 l . Ol1tAI• 06 l . J11Jli• OI o.oooooa.-•o. O, OOOOOC•OD o. oooooa•oo 
I S ,, J , lfJHit•OJ l . UUl&•\0 1 .42tlfi•U 1.2,110Q..01 J , :UUJI:-06 J . JUSti·Of 0 , 00000«•00 O,'"oot•OO 0 OOHOI•OO 
I 101 LSKUI• Ot 1 .~JSIJit• IO t.ttuu-n t. JJtOSI-01 • . oSUJa•N ~ . JtllSI· OI O. OOOOO&•tl o.oooooc..oo 0 . 00..01:.•00 
I Ul \ .~OJJti•Ot s.•n~u-10 l . nMO&•ll s , )t0.&.&--01 l .U1UC· U l .UJtfi•OS O. OONO&•OO 0 . 000001•00 0 . 00006.&.•00 
1 111 J , llUII•Ot l oJI011C.lO 1 . UJJ1&-U l ol421U.O> t , OHUC·OS J . J211JI•tS 0 . 000001•00 o . oooooa.oo 0 . 00000£'•00 

1~ U l t . lUIII•lO t.ltU IC-10 I . UtSll•ll l.HS321·11 l . llllt1t•OS 1 .110f11·0S 0 ,00000 .. 00 O. toOOOI• OO o.o .. ooa.oa 
Ill 1 .71l :UC·l0 J . ttl OS&-10 S . J JtUC•U \. JltlAI.01 ) . 1002&£-0S 1 . 11JHC•Of 0 .00000&•00 0 . 0000011•00 o . ono-oo 

lV8 Ul t . uoua- Jo J , Otatllt•lO C. JIU SI•U t . lSUU-ol J ~ talot~os J , StJUI•O• O.OOOOOt•O'O O.OOOOot•OO o .ootooaooo 

1 11 01 ¥1~111•· 11111<*11• 1111101111 IOQI ,..,..., .. UDl•• ....,_looedl- 1111020111-rl. JloMpOICO)I ol. llillliPCni~JU 
~~~ Jl 0 . OOOOOt•OD 0 .000001•00 0 . 000001•00 0 . 00000&• 00 Cl . 00000&•00 0 . 000001•00 0 . 000001•00 t . t tOUC•OO 0 . 000001•00 
11 11 0 ,0000011.•00 O. OOOOfttOO 0 .. 000001•00 0 . 000001:•00 0 . 000001•00 o.ooaooc.oo 0 . 000001•00 t , ttltlleOO 0 . 000001•00 
11~ )I 0 . 000008•00 o. 000001•00 o .ooooo~•OO 0 . 00000&-00 0 . 000001!.•00 o .. oooooc.-oa O. OODOOI• OO t . ttlU_t.•OD O ~OHOO.•OO 
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11~ 
116 
11-lle 
119 
120 
121 
122 
123 
124 
125 

l~ 
128 
121! 
130 
':U lsa 
l~ 
13G 

~~ ,:g 
IA1 

l2~ 
1<14 
145 lg6 1 7 
1 
1<9 
159 
IS~ 

15s 
·~ ~~ 
~57 

!~ 
1111 
IG2 
163 
164 
H!5 
166 
167 
1~ 
17(1 

m m 
H~ 
177 

H~ 
180 

1~~ 
102 m 
186 
187 :u 
100 

~~ 
193 

l~ 
J!i'f 
l~ 
200 
201 
202 
20S 

ro~ 
206 
207 m 
211 
2 12 
213 
21~ 
215 
216 
2 17 

'21~ 2 1 
22 

m 
~u 
226 
27.7 

~ 
~l 
235 

rft 
238 

u 
so 

" "II .. 
tl 

101 

m 
Ul 
lfl 
Ul 

01 
u 
11 
11 

" Sl 

;I 
II , 

101 
Ul 
Ul 
U l 
U l 
lll 

01 
11 
11 
Jl ., 
5) 

" ~~ 

" 101 
111 
121 
Ul 
U l 
lSI 

01 
11 
21 ,, 
• I 
Sl 
&I 
11 
II 
tl 

101 11 
»I 
Ul 
H I 
lSI 

01 
II 
21 
J) 

" 51 . " 11 
II 

" 101 

gl 
U l 
Ul 
!51' 

01 
t l 
21 
ll 
. I 
S l 
61 

:I , 
101 
111 m 
I~ I 
lS I 

01 ,, 
21 , 
Cl 

:I 
11 
II 

" to I 
Ul 
Ul 
U l 
Ul 
151 

o.oooooc.oo o.oooon:. oo o.ooooot.oo o .ooocn..•oo o .. oooooc•OO o.ooooot•oo o.ooMoa•oo •~ ttt1Ja•oo o .. oooooa•.oo 
0 . 00000&+00 O. OOOOOC.OO 0 . 000001•00 0 , 000001"•00 0 . 000001:• 00 O. OOOOOE•OO 0 . 000001• 00 t . tt2SOI'..OO O. OOotO'a:•OO 
tt.ooooo••oo o1oooooa.oo o,. oooooc.,oo o.ooooot•OO o.ooooot•oo o.ooooor.oo o~ ooooo••oo t . tuu.s.-oo o.ooo~o1•00 o.oooooa.oo o.ooooOl•Oo o .. oooao~oo o.oooon·•oo o.o-ooooa•oo o.oooooa:.oo o.oooooa•oo • ·••n •a•oo o4ooooo.s. oo 
o. oooooa.oo o . oooooa-•oo o .oooooa.oo o ,ooooo&•oo o. oooooa•oo o. ooooot•oo o. ooooo1··oo t . n ens•oo o. ooooo••oo 

::::::::::: : ::m:~:: :::m:::: ::::::::::: :: :::~::::: ::::::::::: :::::::~::: : :m~::: : : :::::~::g 
o.oooooa.oo o .ooooos.•oo a .oooooi.+OO o.ooooo.•oo o.oooooa;·oo o. ooooOI•OO o.oooooi•OO t.U?Sta.oo o.ooo001•00 O.OOOOOa•OO Q, OOOOOC•OO O.OOOooa•OO 0,000001•00 0. 00000~•00 O. OOOOOttOO 0.000001•00 J . tll\11•00 O,OOOOOI+OO 
O. OOOOOa•OO 0 .000001.•00 0. 10000¥•00 0 .OOOOOt+OO o. OOOOft•OO 0. OOOOOt•OO 0 .00~01-•00 t . tlJI'I:•OO 0. oooooa.oo 
0,00000&•00 0 .000001•00 0.000001-•00 O.OOOOOE•OO 0.00000.2•·00 0.000001:•00 O,OOOOOt.-tHt t .UUS~•OO O. OOOOOC•OO 
0 .00000&+00 O.OOOOot•OO O. OOHOa..OO 0 ,00000'1•10 0.00000&•00 0.00000.00 O,OOOOOC•OO 9, 146f6t•OO 0.00000&.•00 

:.o=~~~~o- ~~=!~:~o- ~~:m•"' :.=m....--~~ ~:=~:.' ~.o:T.~o- ~moo-.oo ~=ooa.oo 
o.oooooa.oo o .oooooz.•oo o .. oooooa•oo o.ooooos: .. oo o,ooooo-a.oo o.oooooc:.oo o.ooooot•oo o .. ooooot•oo o .. oooo01:.oo 
o.oooooa. oo o.oooooa•oo o.oooooc•oo o.oooooa•oo o.ooooot•oo o.oooooi•OO o.oOOOOI•OO o.ooooti•OO o.oooooa .. oo 
o, oooooa.oo o .ooooo-..-oo o.oooooc.oo o . ooooor:•oo o I ooooov .. oo o. oooooa.oo o. ooooos.oo o. ooooox .• oo o. oooooa.oo 
0, ODOOOt•OO 0, 000001.00 0 .00000&•00 0 . 000001:•00 0. 00000'£•00 0. OOOOOC•OO 0.000001•00 0 . 00000!.•00 0. OOOOOR•OO• 
0. OOOOOB•OC 0. 000001•00 0.00000£•00 0. OOOOOS:+OO o. 000001•00 0. 00000.1•00 0 1000001+00 0. OOOOOC•OO 0. 000001•00 
O,OOOOOE•OO 0.000001•00 0.00000.•00 O, OOOOOE•OO O. OOOOO'l•OO 0,000001•00 0.000001•00 O.OOOOOt+OO O. OOOOOt-•00 
O. OOOOOS.•OO 0 .000001•00 O. OOOOOihOO 0 .. 00-000J:•OO O. OOOOOC•OO OoOOOOOI:•OO 0.000001•00 Oo00000&•00 0.000001• 00 
o .ooooo~oo o.ooooo:a.oo o.ooooo1•oo o .ooooot•OO o .. oooooa•oo o.oooooc..oo o.oooool.•oo o.ooooo&•oo o.ooaoor.oo 
o.ooooo£-•Oo o .oooooa.oo o. oooMc.-oo o .. oooooa·•oo o~ oooott•oo oloooooz.•oo o.ooooaa•oo o.ooooo••oo o.oooooa•oo 
o. ooooo:&-•-oo o.ooooor •ao o.ooooo.a•oo o .. ooooo&+oo o.oooooi'•OO o.oooooc•OO o.ooooor.oo o.oooo02•00 o .ooooo~to 
o.oooooa•oo o.ooooe&•IO o.ooooo·a·oo o.oooooc+oO o.oooooe+oo o.oooooc-•oa o.ooooox•oo o.ooooo~oo o.ooooo-t• OO 
o.oooooc•OO o.ooooos•oo o.otX~oOa•OO o.ooooo&•oo o.ooooog.ao o~oooooa.oo o.ooooot•OO o.oooooc .. oo o.oooooa•oo 
o.ooooor.oo o,oooooa•oo o.oooooa•oo o. ooooOE•OO o. ooooo&•OO o.ooooa_a•oo o . o-ooooc·o~ o.oootot•OO o.ooooor.oo 
O, OOOOOa•OO Q, OOOOOI•OO 0.000001•00 O ~oOOOOOI•OO 0. 00000.&•00 0.000001•00 O..OOOOU•OO 0.00000&-00 0,000001•00 

~!~o~~o- ~~=m·· ~~:~~a.oo ~:::::?:~~ ~~m;oo ~!~o:=:~o- r.~~~W-1! · 1 ~im~~~· " ~!~o:~~-
o .~ 000001•00 0, 000001:•00 0. OOOOOC•OO 0. OOOOOE-•00 0. 000002•00 O. 000001•00 0. OOOOOE•OO 0 .OOOOO'C•OO 0 . 000001•00 
0 . 000001+00 0 . 000001+00 0 . 000001•00 O, OOOOOit+OO O. OOOOOI)oOO O, OOOOOJtoOO O, OOOOOX•OO 0 ,0 0000&+00 0 . 000001•00 
O. OOOOOl•OO 0 .. 000001•00 0,00000&+00 0,000001:•00 O. OOOOOC.OO O, GOOOOI'•OO 0.000001•00 0.00000&•00 IL OOHO&+OO 
0,00000.•00 0.000001•00 0400000t •OO O .. OOotOI•OO 0.00000&•40 O. OOOOOE"•OO O. DifOOOI•OO O.OOOOOt•OO 0 .. 000001•00 
O. OOOOOX•OO 0 , 0000011+00 0 . 000001•00 O, OOOto&tOO O, OOOOOI)oOO O, OOOOOJtoOO 0 . 000041•00 O,OOOOOe.Oo O. OOOOOX•OO 
O. OOOOOa+OO v . oooOO&•OO 0.000001•00 O.OOOOOS'•OO 0 . 00000~•00 O. OOOoot•OO O. OOOOGI•OO O.Or,QOOI•OO O, OOOOOS•OO 
o.oooooa•oa o.oooooa•oo o4oooooa.oo o4oooooc.oo o.ooooot•OO o.o.ooooc.oo o.oooooi•OO o.oooOOII-•Oo o. ooooot.oo 
o.,oooooc..oo o .ooooot •OO o.oooOOI•OO o. oooooc.oo o. ooooot•O'O o. oaooot•OO o .ocoooa.oo o. ooooor. oo o .oooooa•oo 
0. 000001•00 0 • 000001.•00 O. 000001'•00 0. 000001•00 O. OOOOoa..OO 0, OOOtOit+OO 0.000001:•00 o. OOOOOR•OO 0 . 000001•00 
o.oooooa.oo o.ooooo• •oo O. oooooE•OO o.ooooor.oo o,oooooa. oo o.oooOOI•OO o.oooooa•oo o.oooooc. oo o.ooooot•OO 
0 . OOOOOE•OO 0 . OO OOOC•OO o. OOOOOit OO 0, 000001•00 0 • OOOOOt•OO 0. 000001•00 0 ,000001.•00 0 . OOOOOC•OO 0 . 000001'•00 
0 ,00000&•00 0 ~ 000001..,00 0. OOOOO• •OO O. 00000&•00 0 .OOOOOZ•OO 0 . OOOOOC•OO 0, 000001•00 0 ,000001•00 0 .. 00000£•00 
o. ooooo.--.oo o. oooooa.oo o. oooooa.oo o. ooooo~ao o,oooooc.oo o. oooooJ•OO o. ooooot•oo o. ooooot.oo o . ooooo_l•oo 
o. ooooor•oo o. ooooot•oO o .. ooooor•GO o .oooooe.oo q. oooooa•oo o.oooooa•oo o. ooooot•OO o. ooooo£•oo o .oooooc.oo 

II;S04 . 71QO_ c.lf&l i C'OliJ . S IIIXa!-11.... c:.-.11Qo_ Mel ____ ,._, AWl_ ~~.llll<IIJICOl _ __ II;IOO< , IQO _ _ 
o.oooooa•oo o.oooon..eo o.oooooc•oo o.oeooor.oo o.ooooor•oo o.ooooo-..oo o.ooooot•oo o .oooooc:•oo o .. oooooa.oo 
0.00000••00 0.000001:•00 O. OOOOOt•OO 0.000001'.00 0.00000&+00 0.000001•00 O.OOtoO!•OO 0.00000&•00 O.OOOOOC•OO 
0,00000%•00 O. OOOOOJ•OO Oo.OOOOOt•OO 0.000001•00 0 .00000~00 0,00000£•00 0.000.001•00 0.00000...00 0. 000001•00 
o .. oooooa .. oo o.ooooo1--oo o.oooooa•oo o.ooooo&•oo o.oooooa.oo o.oooOOI•OO o.ooooft•OO o .oooooc•oo o .. ooooor•oo 
o.oooooa.oo o.oooooa•oo o.ooooor.oo o.ooooo&•OO o.ooooot•oo o . oooot~oo o.oooooa.oo o.ooooat.oo o.ooooo&•oo 
0.000001•00 O. OOOOOC•OO O.OOOOOR•OO 0.000001•00 O.OOOOOS•OO 0,000001•00 0 .. 000001:•00 O. OOOOOR"•OO 0 .00000&•00 
o. ooOOOI•OO o ,ooqooa-oo o, oooooa.oo o, oooooa.oo o. ooooo_c.oo o .oooooa.oo o .. ooooo~-eooo o. oooooe.oo o . oooooa.oo 
o. ooooo&•oo o .oooooa.oo o. oooooc•oo o. ooooo.a.oo o. ooooos.oo o ,ooooo~oo o .oooooa•oo o. oooooe•oo o . oooooa. oo 
o .oooooa:-.oo o.ooooot.oo o. ooooo~.oo o .ooooo:c•oo o.oooooc.oo o.ooooo••oo o . ooooo1•oo o .ooooo~·oo o.oooooa•oo 
0 .. 000001•00 O. OOOOOC•OO O. OOOOOS.•OO 0.000001•00 O.OOOOOC•OO 0.000001•00 0,000001•00 04000001t._OO 0 .000001•00 
o.oooc>o.c·oo o ~oooooc•oo o.ooooo£•00 o.oooooc•oo o.oooooE•OO o.ooooot•oo o.ooooo~·oo o.ooaoot•oo o .oooooi•OO 
O. OOOOOS•OO 0.000001•00 · OoOOOOOI•OO 0,00000&•00 O.OOOOOE'•OO 0.000001•00 0 .. 000001;•00 0.000001'•00 O .O~OG&•OO 
o.oooOOI•OO o.oooooc.oo o.ooooor:. oo o.oooooc..-oo o.·ooooos.oo o.oooon.oo o.oooon•oo o.oooooa.oo o.oooo.ot:.oo 
0,00000-t•OO O ~OOOOOC~OO O. OOOOOR•Ot 0.000001'•00 0.00000&•00 O ~.OOOOOI'tOO 0. 00000&•00 0.000001•00 0 .00000£•00 
o.oooooa.oo o. oOOOOI•oo o.4o~a:·oo o.oooooc.oo o.oooooc..oo o.oooaoa. oo 0.-MO<IO.t•oo o.ooooo_a .. oo o .ooooo£-•OO 
-.JIIoi-U. 4M ll<ofC.I-11 .2 ~, ____ llt'2C:110111S . <M--Mel- . 101QQ_ 'UII<I-11_IIAMCOJ _ __ "-lCOJ.IOIOo_ 
0 • 000001•00 0. 00000.•00 O. OOOOO'C•OO 0, GOOOO&•OO O, 000008-•00 0. 00000~00 0. bOOOOI•OO 0, 00000~00 0. 0000011•00 ' 
0. 000001•00 0, OOOOOR•oo 0. OOOOOt:•OO O. OOOOOit•OO 0. 00000&•00 0 .000001•00 0 ,000001+00 O. OOOOOE+OO 0, 000008•00 
o.oooooa.oo o.ooooos•oo o,oooooa.oo o.oooooa•oo o.ooooot•oo o.oooooa•-oo o.ooooot•oo o.oooooa•oo o.oooooa•oo 
O.OOOOOE'•OO O.OOOOOE:+-00 0. 00000&.•00 0.00000&•00 0.000001•00 0.000008•00 0,000001•00 0 .000008•00 0 ,000002.•00 
O.OOOOOt•OO O. OOOOOS:•OO 0,000001;•00 O. OOOOot•OO 0.000001:•00 O.OOOOOt•OO O.OOOOOE•OO 0.0-0000R•OO 0,00000&•00 
o. oooooz:.oo o. ooooot. oo o. oooooE-eooo o. ooooot.oo o.oooooc .. oo o. ooooot •OO o.oooooc•oo o. oooooa..,o o .oooooa•oo 
o.oooooa.oo o.oooooa•oo o.ooooo.-.oo o.oooooi •OO o.oooooe-•oo o.oooooa.oo o .ooooo~.eoo o.ooooo.a•oo o .oooooc.•OO 
0,00000&-•00 O, OOOOOE•OO 0.000001•00 O.·OOOOO&e-00 0.00000£•00 O.OOOOOC'•OO 0.000002.•00 0 ,000001•00 O. OOOOOa.oo 
0.00000&•00 tO,OOOOOI:•tO O.OOOOOC•OO 0,00.000£•00 0, ooooo.e.oo 0.000001'•00 0.000001:•00 0.00000£.+00 0 ,000001•00 
0.0000.01•00 0 .00000~1>00 0.000001•00 0.000001•00 OoOOOOO&-•DO O.OOOOOC'•OO O.OOOOOS•OO O.OOOOOIE•OO 0 .00000£•00 
O. OOOoOa•OO 0.000001•00 O.OOOOOt•OO OIOOOOOC•OO 0•00000&-00 0 . 00000~00 O, OOGOOI•OO O,O.OOOU•OO 0400000C•OO 
o, ooooo,..oo o.oooooa•oo o.oooooc. oo o.oooooz•oo o.oooooa. oo o.oooooc.oo o.ooooOE•OO o .. ooooo~oo o.oooooE•OO 
o.oooooa,..oo o.ooooo&•oo o . ooooo~:.oo o.ooooot•oo o.ocoooa•ao o.oooooa.oo o.oooooa. oo o.oooooe•oo o .oooooc•oo 
0.000001•00 O. OOOOOC+OO t;).OOOOOC•OO O. OOOOOE•OO 0 ~ 00000£•00 0.00000&•00 D. OOOOOI•OO Oo00000£•00 0,000008•00 
0.00000£•00 0, 000001'•00 0.0000.0•00 O, ODOOOE•CO 0.0')000£•00 0.00000&-+00 0-..00000&•00 0.000001:•00 o-.-00000-t•OO 

IIIJCO) , ) IQO_ -.zll;l-l l , ,M "-lC.ICOll2 , l IWioe&l l_,. Ca (Oitl<_ a.ICO) , ln!Qo_ lt.MU COl ll . lH llllo<:Ol . • lllo_ lt2 .. 1HCOl J2 , 2 
0,000001•00 o .. COOOO~•OO 0100000&•00 0.000001•00 O. OOOOOC.OO 0.00000£•00 0.00000&•00 O.OOOOOt•OO O.OOOOOt•OO 
0 . OOOOOC•OO 0 • OOOOOBtDO 0 • OOOOOC•OO 0. 000001:• 00 0. 000002•00 O.OOOOOt•OO 0 pOOQQOt•OO 0, 000008•00 0 .OOOOOE•OO 
o. ooooot•OO o.OOOOOI.•OO o.oooooa.oo o.oooooc•oo o.ooooos .oo o.oooooe..oo o.oooooa•oo o .ooooo~c.oo o.oooooa•Oo 
Q,OOOOU•OO O.OOOOOE•OO Oo00000&•00 O. OOOOO.E•OO O. OOOOQ.•OO O, OOOOO'C•OO 0.000001+-00 0,00000&-40 OoOOOf.O'C•OO 
o.oooooe•OO o.oooooa-•oo o .. oooooc.oo o~ oooooa-.oo o.ogoooe:.oo o.oooooe.oo o.oooooa•oo o.ooooot•oo o.oooooa. oo 
o.ooooot .. oo o~ oooooa.oo o.oooooa:.oo o.oooooc. oo o.oooooa.oo o., oooooa-.oo o.oooooa•oo o," ooo&•oo o.ooooOt•OO 
O. OOOOOC•OO 0.000001:•00 04000001•00 O. OOOOOC.OO 0 .00000! •00 O,OOOOOE•OO O. OOOOOS.•OO 0 , 0000~00 04000001•00 
0 .00000&•00 0 • OOOOOC•OO 0 ~ 000001:•00 0. 000002•00 0. 000001•00 o. 000001•00 0 . 000001•00 0, 00000:1•00 0,000001-•00 
o .oooooc. oo o. oooooa.oo o. oooooe~oo o. ooooot•oo o, ooooot•oo o. ooooos.oo o,ooooo1•oo o. oooooa.oo o, ooooos•oo 
o .. ooooolteoo o.oooooa.oo o .. oooooa•oo o.oooooa:•oo o.ooooot:.oo o.ooooo1•oo o.ooooo• •oo o.oooooa-.oo o.ooooo••oo 
O. OOOOObOO 0. 000001•00 0~000001•00 0. 00000&•00 0. OOOOOK•OO 0, 000001;•00 0 . OOOOOE'•OO 0. 00000£•00 0. OOOOOC•OO 
• .oooooa.oo o. oooooc•oo o. oooooa•oo o. oooooa•oo o .. oooooa.oo o. oooooc•OO o4oooooz•oo o . ooooo-c•oo o • .aooooz,.oo 
o,oooooc. oo o.oooooa. oo o.ooeooa.oo o.oooooa.oo o. ooC>Ooa.oo o.oooooa.oo o.oooooi•Oo o.oooooc. oo o.ooooaa. oo 
0.00000&•00 0,000001•00 Oo.OOOOOI•OO O~OOOOOC•OO O. OOOOOt•OO 0. 000001:•00 0 .0000 .. •00 O. OOOOOC•OO 0.00000.£•00 
o.oooooa•oa o.oooooa••• o.oooooc•oo o.ooooo&•oo o .ooooo~:•oo o4oooooa•oo e4oooou.oo o.oooooa.oo o.oooooa•oo 

~~=~=~!o. .. ~!m:!:O ~:!~~=- ~'!o"'ooo=oa"'·"'•:=·- ~~~:':;!:;ca ~=~:~~!10 ~:-·~~:"'"-';'!'o"'oa'"•""o"'o- ~=o~~. ~!:~:!:o1" 
o.oooooc.oo o.ooooot•oo o.oeoooa.oo o.oooao•.oo o.ooooo1.oo o.oooooc.oo o.ootoo••oo o.oooooa,. oo o.oooooa.oo 
O, OOOOO&eOO O .. OOOOO.a..OO 0.~001-•00 0,..04000&•00 0.00000&•00 O.OOOOOC•OO 0,000001:•00 O.OOOOOI•OO O. OOOOOR•OO 
o ~ oooooi•OO o. oooooa..oo o. oooooa.oo o. oooooa•oo o. oooooa. oo o.oooooc .oo o .oooooa.oo o. ooooos•oo o. oooooa.oo 
0.00000&•00 O. OOOOOI•OO 0.000001•00 0.000001•00 0,000001•00 0,00000&+00 0.000001•00 0.000001•00 0.000001•00 
o.ooook•oo o.ooooo.a•oo o .ooooO&•OO· o.ooooov•oo o.oo-ooot.oo o.oooooa:.oo o.ooooo .. oo o. oooOOI•OO o .. ooooo~·oo 
o, ooooos.oo o. ooooo••oo o. oooooa.oo o,oooooe-.oo o. oooooa.oo o I oooOo&--oo o .oooooa..oo o. oooooa•oo o. ooooot"•OO 
o.ooooo-c•oo o.oooooa..oo o.ooooo.c.oo o~ooooo••oo o.ooooo_I +Oo o.ooooOI•Oo o.ooooo1•00 o .oooooa..oo o.oooooa•oo 
O., OOOOOC.OO 0.000001'•00 0.000001•00 0.0.00001+00 0 ~ 00000 .. •00 O. OOOOOt•OO 0.000001•00 0,000001•00 0 .000001+00 
o.ooooo:t•OO o.oooooa.oo o.ooooor•oo o. ooooo••oo o.oooooa..oo o.oooooa. oo o.oooooa.oo o.oooooa•oo o.oooooc•oo 
o.ooooo& .. oo o .. oooooa-.oo o. t oOOO.I•Oo o . ooooo• uo o.oooo•• •oo o.oooooc·.oe o.ooooo_...,oo o.ooooot•oo o .ooooot:..oo 
0.00000'1•00 0,000001•00 0 ,000001•00 O,OOOOO&itOO O, OOOOOI•OO 0.00000£.•00 O. OOOOOil•OO O. OOOOOt+OO O. OOOOOI•CIO 
O. OOOOOE•OO 0.00000&-00 O.OOOOOE+H O.OOOOOK.•OO 0.000001•00 O,OOOOOt•OO O.OotOO-.oO 0.0000.01•00 0.000008.•00 
o.oooooa. oo o.oooooa.oo o.oooooa•oo o.oooou..oo o .. ooooo~r.oo o.oooooa .oo o,oooooa.oo o.ooooOJ:•OO o.oooon. oo 
O. OOOOOC•OO O. OOOOOS:•OO O~ OOOOOI•OO O ~OOOOOS:•OO 0 .. 000001•00 t. OOOOO'ItOO 0.00000&•00 O. OOOOOE•OO o.00000£•00 

01 l1aU407 , JOIQO . IOIII 1 _ __ IIIKOI .•IQo_ &»W~ •• M20_ -l. 411lo_ llo.ISOI, !IIPO _ _, ,IMCI.lH 
u o,oooooa.oo o . ooooo~oo o.oooooa+oo o.oooooa-oo o.oooooa•oo o.oooooa.oo o.ooooot•OO 
l l 0 , 000001•00 O.OOOOOB•OO O,OOOOOliOO 0 , 000001+00 O.OOOOOif+OO 0 , 00000'1•00 O. OOOOOC+OO 
s i o.oootoa.oo o . ooooo~:.oo o.ooooo ... oo o.oooooa.oo o,ooooo••OO o. oooOOI•OO o.ooooOI•Oo 
Cl 0 ,000001• 00 0 ,00000~00 O.OOOOOt+OO 0 . 00000 ... 00 0 , 00000&.00 0 . 00000&+00 0 , 00000&•0 0 
5) o.ooooo••oo 0.000001•00 O. OOOOOC•OO 0.00000&•00 0.000001•00 O. OOOOO&•oo O. OOOOO .. tOO ' J o.ooooa•oo o.oooou•oo o.oooooa:.oo o. ooooo&eoo o.oooooc.oo o.oooooa.•o'O o~ooooot•·OO 
11 O. OOOOOR•OO OoOOOOOI:•OO O,OOOOOC"-00 0.000001>00 0 .. 000001'•00 0 .. 00000.1•" '0 ,00001>&•00 
I ) O .. OOOOOR•OO 0 .. 0000'0&.•00 0.00000&•00 t . OOOQOC_.OO 0 .0.0001•00 O.OtOtOI•OO 0.00000&•00 
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m " 0 . 000001•00 0 . 000001•00 0 . 000001•00 o.ooooot•oo 0.000001•00 0 . 000001•00 O.OOOOOK•OO 
~., 101 0 . 000001•00 0 . 000001•00 o.ooooot•oo O. OOGOOZ•OO 0 .000001•00 0 . 000001•00 0,00000&•00 

111 0 ,00000&•00 0 . 000001•00 0 . 000001•00 o.oooooa.oo 0.000001•00 0 . 000001•00 0 .000001•00 

~ll 
Ul 0 .000001•00 0 . 000001•00 0.000001•00 0.000001•00 0 . 000001•00 O.OOOOOlhOO 0.000001•00 
Ul o.ooooot•oo 0. 000001• 00 0 . 000001•00 0. 000001•00 0 . 000001• 00 0. 000001•00 O.OOOOOI•OO 

~ Ul 0.000001• 00 0 . 000001• 00 0 . 000001•00 0. 000001•00 0 . 000001•00 0 .000001•00 0 . 000001•00 

u~ 
lSI 0 . OOOOOS•OO 0 . 0000011•00 0 .000001•00 0. 00000.1•00 0 .000001•00 0 .00000&•00 0 . 000001•00 

01 tGDteau-tb T1tt:Vo1.111 pll poiH 

248 II S .Ullti•OO 0. 0000000001•00 s .uo s.tu 
21 S . UOJII•OO 0 . 100000000 s.us l.lU 

250 , S.UOOII.OO O. IUSI02C1 s.u. 1 . 511 
~S1 

., S . U0041•00 O.l0JOU1U l .tu a.s:u 
2E 51 $ . 1.10,ti•OO O. llfU UU 1 . 112 t . US 

II S. 6UU&•OO o.u2•1un t . l U t . IIS 

m 11 S ,f1201t•00 O. SI1101101 ..... 10.01 
II S.IUJOI•OO O. U1111140 t .nl IO . U 
II S . USUt•OO I . IU11U. '·"' IO.U 

101 S.U11U•OO t . lOUSUI 10. 01 10. &0 m 111 s .nut .. oo l . UUUO) 10. 11 10. 15 
Ul 5 . 121151•00 J • .SSI012t 10 . )0 10 . .. m Ill S . I)I SSt•OD • • U.JIIlU IO . U 11 . 01 
1.1 S . , .CSSft•OO ' . 0110)12t 1o. n ll. ll 

2G2 lSI S . lllUI•OO 10. 0000000 10. 11 n .n 
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Appendix R: Sample Output File "Np_NaCI_BM_LIN.TITRA TE, 

, -· 1't'I'Mft -1- . LDKUl GPtl•o l!l>IYIOl • U.b 0>} Lo S."-Ul IW:l Nr Y3, 

~ 
'c.'t......,., _,,..,.,, •• VJ ... <OJ-CIM-<1-<:l.Gt , ... lJ 
n . o1.n MCil1.41a.C:l...col·~·JIOf. t,....t , nrto,"l • ..,..,,~ . . ........ ) 

• 5 Th:.na~ v.l__. pu: h'id aaoc.k, Ia .Ull.Utaro 
i ' I . OOOOH IlL , J 0 . 100000 .. 

B , 0 . 200000 "" • O.JOOOOO IlL 
10 5 0 . 400000 "" a ' 0 . 500000 "" 

1 0.60HOOIOII. 
1:i I o . 100000 ""' 
~~ • 0 ,100000 ""' 

~~ 
10 o.tooooo ... 
n ' ,000000 Ill. 

l~ 
12 1.100000 Ill. 
u 1 . ,00000 .. 

19 lt l.)OOOOO 001. 
70 1' 1 . 1 00000 ""' 
21 
27 n 1'1..,..tloa l oolllt.l , .. ,., 
~5 01 100 .... «• eo- ., .. ..,... M• Cl• -· i 11 1 . tlUII+O l S . UOS1h00 o.oooooa•eto o.oooooc•oo 0 • OOOOOt+OO a, oooooi'•OO t.nntc.Ol S.UOUI+OO o .ooooo~ooo 

21 t.nnuoot S.flOUI•OO 0,000001•00 o,oooooa•oo o.oooooa•oo 0. 000001•00 5 .11JUI·01 S.IOUJI•OO 0 . 00000&•00 ,. 1 . U021C+01 5.UOOOI+00 O. OOOOOR+OO 0 . OOOOOE•OO 0 . 00000£•00 0.000001•00 J . l110t1t•Ot S.toUU•OO o , ooooo~oo 

I I l . tl0118•0l 5.110001•00 o.oooooc.oo 0 . 00000&:• 00 o . oooooa. oo 0.0~00&•00 J,ono:aa ... ao S.t01UI+OO o.ooooot•oo 
3\ " 1.tl1211•01 5.110001• 00 0 . 000001:•00 O, OOOOOS:•OO o . oooon•oo 0 . 000001•00 1.11tlli•IO S .COUSI•OO 0 . OOOOO&oOO 

D " 1 tlt7111+01 5.610001• 00 0 .000001•00 0 . 00000£<00 OiOOOOO&•OO 0.000001•00 1.10U SI•IO S , IOH2C•OO O.OI)000£400 
11 l eU22"tt•OI S.610UioOO 0. 00000:1•00 0 , 000001•00 0.000001•00 0 . 000001•00 t . OlOU&•U S, IO.tlti•OO 0 . 00000&•00 
II l . t)2171•01 S , 610011•00 0 . 000001-•00 O. OOGOOC•OO 0 . 00000&•00 0 , 000001• 00 a.ntsta-u ~ . IOJl,C•OO 0 . 09000£•00 

I 
tl 1.tll21C•OI s .610011•00 0.000001• 00 O. OOOOCt•OO 0 .000001•00 0 .000001.• 01 S .161611•ll S . to21U•OO 0 . 00000&•00 

101 ) . t)J71C+01 S . ttOOU'•OO 0 . 00000!•00 0.00000'1•0-0 0.000001•00 1 .000001•00 t . ttUSI·ll S . tOUti•OO 0 . 0000011•00 
111 1 , JUJ1E•OI s . noot~·oo O. OOOOOC•OO 0 . 000001+00 0.00000&•00 o.oooooa.oo t. .aunt·U ,,,,,,, .. ,, 0 . 000001• 00 
Ul l . tU111•01 s . noou• oo o.aooooa•oo 0.000001•00 o . ooooor•oo 0 . 000001•00 l . tunc.u s . SU tl.C•OO O,OOOOU•OO 
Ul 1 · tJSJla•O' 5.610021•00 O. OOOOU•OO 0. OOOOOE•OO 0 , 000001:•00 o.ooooot••• I . toSOtR•ll s.unti•Ot 0 . 001001'•00 

~0 HI l . tU111•01 S . llOOliAOO o .. oooooa•ot 0 , OO'tOOI.•OO O, OOOOOE•OO 0 .00000&•00 l.JOUIC·U 5 .snSCI•OO 0 . 000001•00 
C1 lSI l . flt211•01 S . 4100JC"•OO o . -0'&•00 0 . 00000£•00 0 . 000001•00 0 , 000001•00 I . 060U I·U '5 , SJ,S,J8• 00 0 . 000001•00 
<2 

~ 
01 -- OM• 100))• COl• 0>11 ... 1 C:.CVl1041 ..,,,..,., l totel)loql atootl l · 
II 0 . 000001•00 1 . oun1-ot ~ .US1li·H l .OUH.I•OI I .111011•01 0 . 000008•00 0 . 00000••00 O. OOOOot• OO 0 . 000001•00 

•S 21 1 . 000008•00 .. ,~ .... ) .I:UUC.U LlltUJa-on ~ .oano-04 0 . 00000&•00 o,oooooa.oo O. OHOOC•OO o ooooo•·oo 
46 ll 0 . 00000&•00 t . 4 UJ'11•0'J t . lt10SC.OI &.15lflr-OS s . uona-oa 0 . 00000&•00 t .OOOOR•OO O. OOMO&•Ot O. OOtOOI•Ot g &I o .. oootO&•IO 1 .1t021~t-OS I . 01UU..OI S .UUlC.Oc &. UUOlt•01 • • -a-oo t .OOOoti•OO O.OOHOI•OO 0 , 001001• 00 

5I 0 .000001•00 2.21UII..OS 1 . tlU&&-Ol t. OSOist•OJ 2 . JCISOC·Ol 0 . 00000&•00 • •• 00001:•00 o . OOOOM• OO 0 . 000001•00 
~ .. t .90t001•00 I . U&I&I·OS J.OHHI-01 l .55lUI:•Ol t.~tnc-01 O. OOOOOt•OO O. OOtOOioOO O. OOOMa• OO O, OIOOOC•tO 

~ 
, 0 . 000001•00 • . nstt1·os S. OUJ R•OJ ~ .oonz-oJ 1.:Z:UUI•01 O • ..OOOC•OO 0 . 000001:•00 0 . 000001• 00 O • ...Ott•M 
I I O . OOOOOC•OO S ,)fllti-OS l.OSit~-0) 2oSUt1C•Ol l , OOIOU•01 0 . 00000&-•00 0 . 010001•10 O. OOOOot•CO · ·-01:•00 
t l o . ttoOO'&"•OO 1 ... 0101-05 1 . UU&C•U l .G?Stli·U tJlllli..OI 1 . 000001•00 0.00000&•00 O. OOOMI•GO" O. OOMOC•OO 

~ 101 O. otoOOa•OO 1 . 11S&SI•O~ l . 01Ut i•OJ LSI1~51:.01 .,,.,.,,u .. oa 0 . 000001:•00 0 . OOOOOt•IO O. OOooote-00 0.00-00 
Sol \U 0 .000001'•00 t.nuu,-os 1 .-ttOUI-Ol . . .. 710&.01 • • uo·~--.. O. OMO .. •to 0 ,00000&•00 O. OOOoot• .. t . OOOOOI+OO 

I 
Ul 0 OOOOOC•OO t . I01t11·0S l . UOIO&,•Il I ,U)UI.•Ol 6 . 011011-00 O. OOOOot•ot 0 . 010001•00 ........... o.oooou•" 
Ul 0 . 00010&•00 s . o2•esc-o. 1. ott2JI•OJ s . otnoc-oJ s . soun-oa 0 . 000001:•00 0 . 000001'• 00 0 . 00000&•00 0 . 000001:•00 
141 0 . ootOOC•-00 1.Uf111•01 1 . 1 o•ll& .. OJ S . IOUJI-Ol S . Otlllli•OI O .. O-OOOOC•OO O. IOOOO&oOO o . oooot&•OO ............ 
Ul 0 .01000&•00 1.nuu...,. l . U10A•OI , _,.,~OJ 1 . 1 44011·01 0 , 000001•10 0 .100001• 00 0.000001"•00 o .. oooooc:.oo 

01 IJO)(OIU I • 1140S COOII4• eaalote14• ... ,0111•• •· <:ICM· -leql ..... lll:lleql ... ., • ICI04L .. I ... . 
u 0 . 000001:•00 O. OOOOOI-•00 0 ,00000«•00 0 . 000001•'00 O. COCOU• OO o . ooooo••oo O. OOOOO'I'•tO t . OOOiti•OO 0 .. 01000&•10 
11 0 , 00000&•00 O.ltOOOI•OI o . oooooaooo o .oooooc- OoOOOOOt• OO O.OOOOOC•OO 0 . 000001•00 0 . 000101:•00 0 . 000001• 00 

113 II 0 , 000001•00 o . oooooa•oo 0 . 000001:•00 0 . 00000-t•-00 o . oooooa.oo 0 . 000001'•00 o .ooooot..oo o . oooooa. oe 0 .. 000011•00 
6~ ., O. OOOOOit•OO 0 .000001•00 0 . OOOOCC• OO 0.000001:•00 0 . 00000~··· 0 . 00000!:•00 O. OOOOOt•OO 0 ,000001•00 o . oooooc.-oo 

8i Sl o .ooooot•oo O. OOMOI•OO t.OOOOOI•OO o . oooooaooo o.oooooa.oo O. OOOOOC•OO 0 . 000001:•00 0 . OOOOOt•OO O. OOODOC•OO 
61 0 . 000001•00 o . OOOOOI:•OO 0 , 000001•00 0 . 000001:• 00 0 . 000001:•00 0 . OOOOOih 00 0.000001:•00 0 . 000001•00 0 . 00000&•10 

G7 11 0 . 000001•00 o .oooaoc. oo O, OOQOO&•OO 0 . 000001•00 o.ooaooa-.oo o . oooooa:•oo 0 . 000008• 00 o . oooooa•oo o . ooooot.oo 

~ 
fl 0 . 000001•00 0 . 00000&•00 0 . 000001•00 O .. OOOOOihOO 0 OOOOOB•OO 0 . 000001:•00 0.00000&•00 O. OOOOOI•OO 0 ,000001:•00 

" 0 .000001•00 0 . 000001•00 o . ooooot•OO 0 I OOOOOE•OO o ,ooooo . .. oo 0 .000001•00 o . oooooa.-eo 0 . 000001•00 O. OOOOOt•OO 
101 0.000001•00 O.OOOOU+OO 0 , 000011• 00 0 . OOOOO"C•OO 0 . 000001•00 O. OOOOOI<tOO O. OotOOC•OO 0 .0000011.•00 o .ooooot.oo 

q Ul o . oooooa•oo o . oooooaooo 0.000001+00 0 .00000£•00 O. OOOOOR•OO 0 . 000001•00 o .oooooc.oo 0 . 000001•00 0 . 000001:•00 
121 0 . 000001•00 o . oooooaooo 0. 000001•00 0 .000008+00 o .oooooa. oo 0 . 00000&• 00 0 . 00000&•00 0 . 000001•00 0. OOOOot•OO 

~~ Ul O. OOOOOC•OO 0.000001•00 o . oooooa .. oo O. OOOOOI:t-00 0 .000008•00 0 . 000001•00 0 . 000001•00 0 . 000001•00 0 ,000001:•00 
7 , 111 0,000001+00 0. 000008.•00 O.OOOOOR•OO 0,000001•00 o.ooooo-.•oo o . oooonooo 0 . 00000£•00 O.OOOOU•OO o . ooooo1ooo 

~& 
U ) 0 . 000001• 00 o . ooooo1•oo o.ooooo1•oo 0 , 000001t+OO O. OOOOOC•OO 0 .000001•00 0 . 000001•00 o.oooooa. oo 0 . 000001•00 

n Ol Po• ton ~ ••• . •• M-c~Jon ........ "'• loftl0111104 lfOoGIOftloql .. t"J'ace.rtaql •• • H)-loql Hl-· -· -·· 11 0 .000001•00 0 .000001• 00 o .oooooa:•oo o .ooooos.oo 0 , 000001•00 O, OOOOOt•OO 0 . 000001•00 o . oooooa. oo 0 . 000001•00 

18 21 o . ooooo£•00 o . oooooa.oo 0 . 000001:•00 0. 000001•00 0.00000&•00 o . oooooa..oo 0 . 000001•00 0.000001:•00 0 . 000001+00 
)I 0 , 000001•00 O.OOODOloOO 0 . 000001:•00 0 . 000001• 00 0 . 000001• 00 O. OOOOOC.•OO 0 . 000001:•00 0 .000001:•00 o .ooooo-c. oo 

I 
• I O. OOOOOE• OO 0 . 000001•00 0 .000001•00 0 . 00000~•00 O.OOOOOE•OO O. OOOOOihOO 0 .000001•00 o . oooooaooo 0 .000001•00 

" 0.000001+00 0 . 0000011•00 o . ooooo•·oo O. OOOOOC•OO 0 . OOOOOC•OO O. Q9000I•OO 0.000001• 00 0. 00000&•00 0.00000:8•00 

" 0 ,000001•00 o . 000001 •00 0 . 000001•00 0 . 000001•00 0 ,00000&•00 0 , 000001•00 0 . 00000&•00 O. OOOOOC• OO 0 ,000001:+00 
.,I 0 , OOIOOC•OO O. OOOOOS•OO 0 . 000001• 00 0 .000001•00 o . ooooo,a,.oo o . oooooa•oo 0 .. 000001•00 0.000001•00 0 . OOOOOI:oOO 
II 0 . 000001:•00 0 . 000001:•00 O. OOOOOt• OO 1 .000001•00 0 , 000001'•00 0.000001• 00 0 . 000001•00 t.OOOOOt•OO O. OOOOOt•OO 
tl o , oooooa.oo o .oooooc.oo o . oooooc•oo 0. ooo.ooc..oo O.OOOODt•OO 0 . 000001•00 0 . 000001•00 O.OOOOOt•OO o.ooooot•OO 

s• 101 o . oooooaooo O.OOODD&•OO 0 ,00001.&•00 o.oooooa-oo 0 . 00000&•00 o . oooooa•oo a.oooooa•oo o . oHoa •• oo o.OOOOOt•OO 

I 111 0 .000001•00 0 . 000001•00 o . oooon•oo o . oooo-oo o . OOOOOI•OO 0 000001• 00 0 .000001•00 0.00000&•00 0 ,000001•00 
Ul • • 000001'•00 0.00000'1• 00 1 .000001•00 0. 00000£+00 O .. OOOOOI•tO o . ttoOOI• OO 0 .000001•00 0 . 000001•00 0 .000001•00 
111 . .. 000001•00 . .. 000001•00 0 . OOOOCII:.•OO 0 . 00000-&•00 o . tOOtOI• OO 0 . 000001•00 o.oooooaooo O.OGOHa• OO 0,0001011• 00 

&l Ul O.OOHO(•OO 0 . 000001•00 O, OHOOioOO 0.000001•00 0 . 000001•00 0 ,000001"+00 o . OOOOOI•OO 0 .000001•00 0 . 0000011•00 
lSI O. OOOOOE•OO 0 . 00000'1:• 00 0 . OOOOOC:•OO 0 . 010001-•00 0 .. 000001•10 0 . 000001•00 O. OOOOCJ'I-•00 0 .001001•00 O, tHOU•H 

83 
-JOIII""'I _,, .. ,,. ~)· ....., ICOJ I2• · )lipOlCCOJtJ.._ ,._, _.,I• M IO>H2· 9ol Ol _,. 

~ 
11 I . U10SI•Ot l . l2li,C.10 2 , 0.Uil&-ll 1.))5211·01 s. tu .. a-u 1 . 2Stt11-ll 1 .100001+00 O.otOOOI•Ot t . OOOOit•OO 
21 1.1UUC·U • • S11Sll•10 2 . 5St011•11 1 .US1li>O'f ., ,oun-. ... u . l . SISOli·U 0.000001•00 0 . 000001•00 O.OOOOliAOO 

97 , ... ,,.,, .. .., 1 .11USI-It 1 .. UJOJC•l ' t . J.SIU&Ol 2.725771·01 l . UtotC•lf o .oooooc.oo o . oooooa.oo 0 . 00000&'•00 ,a . I J . UllOI•Ot 1.1UOII•10 1 . 110UC>-U 1 . )11[))1-ol l.&ttUI-Ol J , tS11li•Ot t . OOOOM>OO 0 .. 0 00001• 00 l oOOOHt•to 
51 1. tO't1li•N 1 . 1UUI·ll J , Clllll-11 l.UUI.£•01 t .7UUI•01 1 , t UU1·01 o .o-.oo t ,Hteoi•OO o •• OOOOC•Ot .. 1 . noosa.N 1 . 11'1$41-1 0 c . t10UI>-U l . lln1c-n t.U~Uit-01 ).UUOI•O'f O. OODOOC•OO 0 . 000001:• 00 0 , 000001•00 

~~ 
71 t . JlUft·Ot \ . UUOI•10 o.unu-u 1 , »UOC.O'f >. UOUI•OI S . lttl11•01 o . oooooc.oo O. OMODa•OO 0 . OOHCrl-•00 
tl 7 .000111·0· 1 , HSSII-IO 1 . ttU>I•U 1 . )11101....al LltlU&·ot 0 . 5Uitlt-., O. OHOOC•OO t . DOOOO&•Ot 0 .. 000001•00 

l~ 
I I a . nnoa-ot l . UOIU·IO t .J'IISSa.U l . llllU·O'f 1. U4Sll-lt l .UJOU:•K O.MOOOioOO O. HootC•Ot O.OOOOOC• OO 

101 5 . JISUI:·ot 1 . llStU·lO l . tiiUI·U 1.Ulltl-01 ~ .311111-D6 I . IS02JI·tt 0 . 0000 .. •00 0 . 100001•10 O.OOOOOI•Ot 

ll 
Ul I .U0111•ot t . llltsR-10 1 . 1to&JI•U ,.,,, ....... 01 2 .110lJI·U J.lSOSti-K 0 . 000001•01 t . OOOOOI•DO o . oooooc.oo 
Ul • . uu.sa:-ot , ........ ~. l . USstlf·U 1 . 1)'1...--01 2.UISOR•04 2.1101U·ot o.ooo~c.oo 1 . 10000&•00 o .ooeooc.oo 
U1 I 110l!I•Of 1 .snna-,. I.OUli•U 1 . ) .) 10'1£-01 l .Ul:lll•ot l . nnn-16 0 OtoOOC•Ot 0 . OIOOOC<OO o , oOMOa..oo 
U l 1 .10UOI•Ot 1.SUH1•10 1 . SS1t21t·U 1 . umc.o1 I.S7Jlli·Ol c . 010SII•OI 0.00000&•00 t.OOtoO&•OO 1 .00-·00 
lSI I.UfOU•Ot ' · "0101·10 1 .~111-U 1.UitU.07 J . ttUti•K .. ., ... ,~ .. 0.00000&•00 0 . 000001•00 0 . OO.OOOC• OO 

110 
01 M tC'OJlJ•- M IOIII l• M IOIIIJI041 '1!1.•••• DOll•• --1 .... 1_ ~1-rl_ -ttOllol_ llla)l!l>02 (COIU 

~a ll O, OOOOOih OO 0 . 000001•00 0 . 000001•00 O.OIOOOite-00 0 . 100001•00 o . OOOOOI•OO o .-o-o t .ttnU•IO o . oooooaooo 

m ~I 
t.OtOOOI•OO o . ototoa.oo 0 . 00100.1"•00 0 . 00000&•-00 0.000001!•00 0 . 000001•00 O. OOOM&• OO t .tnua.oo O. toOOO&•OO 
0 . 000001•00 0 . 000001• 00 0 , 000001•00 0 . 000001•00 O. OOOOOE•OO o . oooooa. oo 0.0004108•00 t . tu•sa.oo o . ooooot-.oo 

ng II 0.0000011•00 0 . 00000&•00 O.OOONIAOO 0 , 00000&•00 0 . 000001•00 O. oootOI• OO 0 . 00000&•00 t . tUUC•OO O .. OOOOOC•OO 
11 Sl 0 . 00000&•00 0 • 00000&•00 O. OOOMt•OO 0 . 000001•00 0 . 000001• 00 0 , 000001•00 o.OOOOOI•OO t . tltMI•OI O. tOOOOt>OO 

!a 
II O.OOONI•OO 0.000111•00 0 .000001•00 O. OOOOOE•OO 0.00000&• 00 0 . 00400&•00 0 . 00000&•00 t . tt10Stot0 0 . 000001:•00 
11 o , oooooa•oo 0 . 000001• 00 0. 000001•00 0.00000&•00 0 . 10000-a-•00 0 . 000001:•00 O. OOOOOC•OO J .. tUUI• OO O. OOOOU•OO 
I) o . ooooaa.oo 0 .000001•10 O. OOOOOlf•tO o .ooooo••oo O. OOOOOt•OO 0.100001:•00 0 .. 000001•00 f , ftltti•OO I 0000011:•00 
tl o . oooooa•oo 0.000001•00 0 . 100001•00 0 . 000001•00 0 .000001•00 0 . 00000&•00 0 ,000001• 00 t . t1tJOI•OO o . OOOOOI.•Ot 
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Appendix R: Sample Output Ftlc "Np_NaCl_BMJ.IN:TlTRATE" 

101 
Ul 

0 . 00000&•00 0 . 000001•00 O. OOMOI:•OO 0 .000001•00 O. OOOOot•OO 0 . 00000&• •• O.OOOOOI•tt • • • 1011•00 o . oooooc ... 
O. OOOOOC•OO 0 . 000001•00 0 . OOOOOZ:•OO · ·-11•00 o.ooooo••oo O. toOOtt•H O. OOOOOC•60 t . t7tUI.•OO o . ooooot•OO m 0 . 00000'1•00 0 . 000001• 00 ··-·- 0 . 000-•00 t .OOOOot.•OO O. OOOoot•OO 0 . 000001•00 t .nuu ... 0 . O'OOOOC•OO 
0 . 00000'1•00 0 . 00000~· .. O. OOOOot•.OO O. OOOOO.I•CO O . OOOOOt•OO o.ooooo:c•oo 0 ,010001:• 00 t . UatU•OO 0 . oooooc.oo 

U l 
lSI 

0.0100011•00 0 . 000001•00 0 . 00000&•00 O , OOOOOt•OO o .oooooa .. o o.oeoooa•-tt t .0-·00 

· · ·····~-··· 
o.oooooc.oo 

0 .000001:•00 0 .000001•00 1 . 000001•00 O.OOOOU•OO 0 . 00-•00 • • 000001•00 0 , 000001:•00 t . tUI-11•00 I ,.OOMO&•OO 

01 
11 
31 
)I ., 
~ri!~ ~~=~:1M ~~~!:0'" ~~~-.oo--~ ~ .. ~:':!:.-' ~:O::o- ~.!.o-~-.-.. - ~:a~. :""~.~., .... ,.,..,.,,.... 
O. OOOOOS•OO O.OOOots:-00 O. OOOOOE-00 O, OOOOOW.:•OO I , OO.OOH-•00 0 . 000001•00 O. OGOOOC•OO 1 . 000001•00 O. OtOOO.E•OO 
o . oooooa.oo o . oooooa..oo o . otooec.oo o . oooooa.oo o .oooooc.oo o ,oooooc.oo • . oooooa.oo o .oeooot,.oo o . HOeOI:•OO 
t . Ot OMC.OO 0 . 0000~•00 O ,ONOot•~ 0 . 00000&• 00 0 OOOOCZ.OO 0 ,000001•00 0 . 000001•00 O. CIOOOOI•OO 0 . 000001•00 

Sl .. 
" tl 

" 101 
U l 
1)1 
Ul 
U l 
lSI 
01 
11 
21 

!I 
51 
Cl 

:I 
tl m 

121 
Ul 
If I 
lSI 

01 

;I 
)I 
tl 
Sl 
II 
11 

" " 101 
111 
121 
Ul 
U l 
lSI 

0 1 
II 
ll 
II 
II 
51 'I ll 
tl 

" )01 
111 
Ill 
111 
Ill 
lSI 

~~ 
21 
Jl 
t l 
51 

" 11 

:J 
101 
Ul 
121 
Ul 
Ill 
Itt 

01 
u 
2 1 
ll .. 
Sl 
tl 
ll 
AI 

" 101 
Ul 
Ul 
u l 

'"' lSI 

" u 
11 

o.oooto1:•0t o . oooooe.oo o .totOtt•OO o.ootoo_a.oo o .oooo•~oo t . ooooOI• Ot o . OHOOt•,oo l .oooooa.oo o .ooooot•to 
0 .00100&•00 O. OOOOtC•OO t . tOOttS:•OO t . Ooooot•tO O. OOOOOC..OO 0 .000001•00 0 . 00000'1•00 O.OOt-001"•00 o . OOOOO:t• OO 
0 . 000,001•00 0 . 000001:•00 O. OOOOOS•OO 0 . 000001•00 0 . 000001:•00 O, OOOOOa.•OO O. OOOHI•OO 1 . 000001•00 O. OOOOU•OO 
O. OOtooi•OO O. OOOOR•OO 0 . 000001.00 0 00000~•00 O. toKO&•OO O. OOooot-00 O. toOtolr•OO O. OOOOOI•to O. OOOOOa•OO 
0 .000001•00 0 . 00000&:•00 O. OMOOI•H O.OOOOot•OO 0 . 000001•00 O. ttOOt&•OO O, OOOODI•OO 0 , 000001•00 0 . 00000&•00 
o . oooooa.oo o .oooot:t•ot o . ooooo1•oo o .oooooi•OO o . oooon:.oo o . oooooc.oo o . oooooa• oo o . oooooa•oo 'O . otoooc.-oo 
0 . 000001•00 0 . 000001•00 0 . 00000&•'00 0 . 000001:•00 O. OOOOR•OO O. OOOOOa• OO O, MOOtC•OO 0 . 00001:1•00 0 . 000001•00 
o . ootoo••oo o .oooooc•oo o . oooooa.oo o . oooooc.-oo o. oooooa.oo o . OOOootl•OO o . o.oooc,oo o . oooooc.oo o . oooooe. oo 
0 . 000001• 00 o . OOOOOI•OO 0 . 000001•00 O. OOOOU•OO 0 . 000001•00 0 , 00000&•00 O .OOOOot•~ 0 . 000001•00 0 , 000001•00 
o . oooooa.oo o . ootoot•to o . Moooc•oo o . ootooa•oo o . oooooa•oo o . oooooa•oo o .oooooc.oo e .oooooa•oo o, ooooo1•oo 
0 . 00000.1•00 0 . 000001'•00 0 ,0000011•00 0 . 000001• 00 O. OOOOOC•OO 0 .000001•00 0 ,00000~•00 O.OOOOOC•OO o . oOOOOI•OO 

OOVCU . IIOO_ 11&211111-13 , 1 llotCIIU __ lldC'OliSOIIl_ OICO) ___ C:.~ll .I)QQ__ ca•~l2t01111 . 1 c.aeUIC1112 .M -U. IIQO_ 
o . oOOOit•OO 0.000001•00 0 . 000001•00 0 . 000001•00 0 . 000001•00 0 .000001•00 o . OOOOOE•OO O. OOOOOC•OO 0 . 000001•00 
o .ooooo~t•OO o .oooooc.oo o . oooOOihOO o . ooooaa.oo o . oooooa.oo o .ooo04Ja• oo o , oooooa. oo o . ooOOOI•OO o .. ooaooi•OO 
0 . OOOOOt•OO 0. 000001•00 0 .000001•00 0 . OOOOOS•OO 0. 00000&• 00 o . ooooo·I •OO 0. 000001•00 0 .'000001:•00 0 . 00000&•00 
O. ODOOOC•OO 0 . 000001•00 O. OOOOO!toOO O. OOOOOlt•OO 0 . 000001:• 00 O. OOOOOC•OO 0 . 000001•00 0 , 000001•00 O. OOOOOC.OO 
0 . 00000&•00 0 ,000001•00 0. 000001•00 0 . 000001:•00 0.000001• 00 . 0 . 000001•00 o. 000001• 00 0 ,000001•00 0 , 000001•00 
o. o4oooc•OO o . oooooa.oo o , oooooa•oo o , ooooo~·oo o , ooooot• oo o. oooooc.oo o , oooooa ... oo o. ooooaa.oo o. oooooc•oo 
0 .00000&•00 0 . 000001.•00 OoOOOOOI•OO 0.000002-00 0 .000001:•00 0 . 000001•00 O. OOOOOt•OO O. OOOOOa•OO O. OOOOOC•OO 
o .ooooos.oo • o . oooooa.oo o . oooooa.oo o.oooooa•oo o .oooooa.oo o . oooooc.oo o ,oooooa.oo o.oooooa.oo o ,. oooooa•oo 
0 , 000001•00 0 . 000001•00 0 • fi'OOOOI•OO 0 . 000008•00 O. OOOOOI'•OO 0 , 000001•00 0 . 000001• 00 O, 000001•00 0 , 000001•00 
O. OOOOOtt•OO 0 , 000001•00 0 , 000001•00 O.OOOOOE•OO O.OOOOOC.OO O. OOOOOC•OO 0 . 000001•00 O. OOOOOit•OO 0 . 000008•00 
o . oooooa.oo o . oooooc.oo o . oooooa-oo o. ooooos•oo o . ooooOII•OO o . oooottt•OO o .ooooot.oo o . oooooa.oo o . ooooo~r.oo 
o . oooooa.oo o . oooooa.oo o . oooooa•oo o. ooooo~· oo o .oooooe.oo o . oooooa.oo o ,oOoooc•oo o . ooooothoo o . oooool.t'oo 
0 , 000001:•00 Q, OOOOO&•OO O,OOOOOI.tOO 0 , 000001•00 0 ,000001•00 0 1000001•00 0 . 000001• 00 O, OOOOOC•OO 0 . 0000011•00 
0.00000£•00 0 .000001•00 O. OOtOOC.•OO O. OOOOOR•OO 0 .000001•00 Q, OOOOOC•OO 0 , 000001•00 0 .00000.1•00 0 . 000001•00 
0 . 00000&•00 0 .000001•00 0 .000001•00 O.OGOtOt•OO 0. ~0001•00 0 .000001•00 O.OOOOot•OO 0 . 00000&•00 0 . 000001•00 

..- .liQo_ ~IC'Oli2 .S -~-~~ CAJIOO . ltaO_I!IICI ____ IItl_ •ttao_ -IIOI. JIQO II*Ol ___ lltriOI . taO __ 
o .ooooOE•Oo o .ooooo•.oo o .oooooa•oo o . ooooo.I•Oo o . ooooo.c. oo o ,ooooo.a•oo o .oooooc-oo o.oooooc-•oo o . 60oooi:.•O~> 

0 , 000001•00 O. OOOOOC•OO 0 . 11000&•00 O. OOOOOt•OO O. OHOOI•OO t . OOott'I•OO O.OOOOOt•OO 0 .00000&•00 O. OOOOn•aO 
0 . 00000&•00 O. OOOOO'C•OO 0 . 100001•00 0 . 000008:•00 0 . 00000&•00 0 .000001•00 0 . 00000&•00 O.OOOHC•OO o . HOOOI•OO 
O. OOOOOt•OO o . otOOOt•IO O. OOOOOS•OO 0 . 00000&•00 0 .000001:•00 0 . 100001•00 O. ODOOOI:•OO 0 .000001• 00 0 . 000001•00 
0 , 00000&.•00 O. OOOOOa•IO 0 .00000&•00 O, OOOGOa•OO 0 .000001•00 O. OtOOcti• OO O. OMOOI•OO 0 . 000001:•00 O. tOOOOl•OO 
o . OOOOOC•OO 0 , 000001•00 0.000001•00 0.000001•00 O. OOOOVS•OO 0 . 000001:•00 0 ,000011•0'0 0 . 00000&-00 o . toOOOC.•OO 
0 . 000001•00 O. OOOOOI•M I ,OOOOOt•ot O.otoeDE.OO O. OOOOOC•OO O.Moota•OO O • .OOOOC.OO t . OOOOOI:•M 0 . 000001-•00 
0 .00000':1•00 0 .00008•00 t.OOOM&•OO O.OOHC&-00 O.OOOM&•OO O. OOOOOt•OO O. OOOOOC•OI 0 . 000001•00 0 . 000001•00 
O, OOOooa.oO 0 .000001•00 0 . 01000..•00 O .ootOO~OO 0 .000001:•00 O. OOOOh•IO 1 .00000&•00 o . oOOOOt•OO O. OOOOOS:•OO 
o ,OOOOOI•OO o.ooooot•O'O o . ooaooa•oo o .ooooot.oo o . oooooa.oo o.oaooot.-oo o .oeoooi:•OO o.OOOOOI•OO o, ooooOC:•OO 
o .totoat•OO 0 . 000001'•00 0 . 00000&•00 O. OOOOOteOO 0 . 000001:•00 O. OOOHI•OO O. otH .. •OO O. oMooe,•OO 0 ,000001•00 
0 . 000001•00 0 , 00000&.00 O. OOOOU•OO O. OHIOOS.OO 0 . 00090&:•00 0 110001.•00 O, OOOOOC•to t . OtoOOI•OO t . OotoO&tOt 
0 . 000001.•00 0 . 00000&•00 0 ... OU•OO O. GOtoo-c•OO O. OOOOft• OO O .. MOOOt•ot O. OOHI.I• OO 0 .00010&-•00 O.OOO'Oft•H 
0 . 000001:•01 O. OOOOOS.OO O. toeOO"'•OO 0 . 00000%.00 O. OOMC'I•OO t .OO~•O. 0 . 00010&•01 l . oooote•OO 0 . 60000&•06 
O. Ooooot•OO O. OOOOU•OO 0 . 0600fl&•" O. OOOOOI•OO O. OOOOft• OO t . OOOOOC•OO 0 , 001001•00 O .. OOOOO'a•OO O. Ooooot•OO 

Dlltrl-12 . 011 IIOIC.IootU . 2 lltiC'Ol ___ lltf1CliOitll . 4.11 ---- IIIOU04 , 101QO_ lttll61-l7_ -~ *XOJ. l-._ 
t oooooa•oo o . oooooi•OO e . oooooa.oo o . oooooa.oo o.ooooo~rooo o .oooooa.oo o . o-c•OO o . otoooc•oo o . -tt.oo 
0 , 01000&•00 0 , 000001.•00 0 . 00000&•00 0 . 00000&•00 O,OOOOU:•OO 0 .000001•00 0 . 000001•00 O. OOMO&•OO O. OOOOO"C•OO 
O. OOtoti:•OO 0 . 00000&.00 O. OOOOCIC•OO 0 . 000001•00 0 .00000'1•00 O. OOOCIO:I•OO 0 . 000011•00 O. OOOOOI:•OCI O ... OOioea•OO 
0 .00000£"•00 O. OOOOOC.•OO O. OOOCIOC•tKI O. OOCtOOI:•OO O.OD-Oot:C:•ot O.tOOOOC'•.. I . OOtCIOI•OO 0 . 00000'1 •10 O. OGOOOC•OO 
o ,OOOOO&•OO 0 . 000001•00 0 .000001•00 O.OOOOOlt•OO O.OOOOK.-01 I . OOOOtt•OO 0 .0000011•00 0 , 001001•00 0 . 000001•00 
0 .000001-•00 0 . 000001'•00 O. OOOOOC•OO O. OOOOO:C• OO O. OOOOOt•OO 0 . 000001:•10 O. OODOOI•OO O. OOtoOil• OO 0 .00000~00 

O. OtoOOt•OO t . OOOOot•OO 0 .000001•00 O. OOOOOR•OO 0 . 00000'1:•00 O, OOOOOC .. O O. OOOOOW'•OO 0 . 000001•00 o .oooott•OO 
o , oooooa.oo o . ooooo..-oo o .oooou:•to o ~ oooooz•® o.oooooa•oo o .oooooc•oo o . tooooa.•tO o.ootOh•OO o.ooooos.oo 
0 .00000&:•00 O. OOOOOt•OO 0 . 00000&•00 0 . 00000'1•00 0 . 000001• 00 O. OOOOOt•OO 0 . 000001:•00 0 . 000001.•00 0 . 00100&•00 
O. OotOO&.•OO O. OOOOOC•OO 0 . 000001•00 0 . 000001•00 O,OOOOOt•OO 0 ,00000.•00 0.00000&:•00 0 .00000& .. 0 0 .00000&•00 
O,CIOOOOI•OO 0 . 000001•00 0 .,000001•00 0 . 00000*•00 OAOQOOK•DO 0 .. 100001•00 0 . 0000011•00 0 ,000001•10 O. OOOOOC•OO 
O.OOOOOt•OO 0 . 00000&•00 0 , 000001•00 0 ,000001:•00 0 , 00000&•00 1 . 000001•00 0 . 000001:•00 0 .00000&•00 0 . 000001:•00 
0 . 000001•00 O. OOOOOt•OO 0 OOOOOE•OO O. OOOOOC•OO 0 .000001• 00 0 . 000001•00 O. OOOOOC•OO 0 . 000001•00 0 . 00000&•00 
0 . 00000&•00 0 . 0.00001:•00 O. OOOOOC• OO O, OOOOOC•OO 0 .00000&•00 O. OOOOU•OO O. OOOOOCtOO O. OOOOO.C•OO OoOOOOOC.OO 
O, OOOOOt•OO 0.000001•00 o .o~OOI:-00 0 ,000008-•00 O. OODOOa•OO 0 . 000001• 00 0 , 000001•00 O,OOHOI•OO 0 . 00000&•00 

~!o!~~~ ~!=~!•'" ~~~~!~!·
2 
~~=~· ~~~:mwo ~:!o!i!ro•· :~:!~:~t:.," ~..:.:::- ~:;:~~t:·a 

o ,oooooc-.oo o.tooOOI•OO o . oooooa•oo o.oooooa•oo o . oooooa•oo o .ooooo••oo o . ooooOI•OO o.oooooa.oo o . oooooa. oo 
0 .00000&•00 0 . 00000 .. 00 0 . 000001•00 O .OOOOOR•~ 0 ... 00000~00 0 . 000001•00 0.00000&•00 O. OotOOI• OO O. OOOOO'C•OO 
0 .. 00000,.,.00 O. OOOOOit-00 0 .000001•00 0 . 000001•00 o .00000-1 • 00 0 .00000~•00 O. OOOOOt•OO 0 . 000001•00 0 . 000001•00 
o . OOOQOC:•OO O. OOOOOif•OO 0 .00000& .. 00 0 . 00000'8•00 0 ,000001•00 o . OOOOOC•OO 0 . 000001•00 0 , 000001•00 O. OOOOOR•DO 
0 ,000001•00 O. OOOOOC•OO 0 . 000001• 00 O. OOOOOR•OD O,OIXIOO.•OO O. OOOOO&c•OO 0 . 000001•00 0.000001•00 0 . 000001• 00 
0 ,000001•00 O. OOOOOit•OO 0 .000001• 00 O,OOOOOE•OO 0 .00000&:•00 0 .00000&-00 0 ,00000 .. 00 0 , 000001• 00 0 .000001•00 
o . oooooa-.oo o .oaaooa.oo o . oooooa•oo o . oooooa.oo o . oooooa:.•oo o . oooOOI•OO o . ooooOI•OO o.oooooa•oo o .ooooo••oo 
0 . 000001.•00 0 , 000001•00 O. OOOOOC•OO 0 . 000001.• 00 0 ,000001• 00 0 . 00000~•00 0 , 000001• 00 O, OOOOOC•OO O, ,OOOot•OO 
o . ooooo-c•OO o . oooooa.oo o . oooooa.oo o , ooooo&•oo o.oooao&.oo o . ooooo•• oO o . oooooc.oo o . ooooo•. oo o .oooooc.oo 
0 .00000&•00 0 . 000001•00 O. OOOOOI•OO 0 .. 000001-•00 O,OOOOOl•OO OoOOOOOC• OO 0. 00000~00 O .. OOOOOt•OO 0 ,000001•00 
0 , 000001•00 0 . 100001•00 O.OOD01111•00 0 . 00000&•00 0 . 00000&• 00 0 , 000001•00 0 , 00000&-00 O.OOOOOl•OO O.OOOOOC.OO 
O. OOOOOc--00 O. OOOOH•OO O. OOOOOt•tO 0 . 00000&,.00 O .OOC>OO~•OO 0 . 000001•00 0 .000001•00 O. OOOOOa•tO 0 . 00000&•00 
0 . 000001'•00 0 . 00~001:•00 0 .000001:•00 0 . 000001•00 O,OOOOOt•OO 0 .000001•00 0 .000001•00 O. OOOOOt•OO O. OOOO.C.•OO 
O. ttOOOt•OO O. OOOOOC•OO a . OOOOOS• IO O. OOOO,Ot•OO O. OOOOOt•OO 0 .000001:•00 O. OOOOOS•OO O.OOOOh•OO 0 . 00000&• 01 

:~~=~~ ~m=:!!o- ~~=~- f.!=oo"o"'o"•"'·oo=-~~~=~:OIQ ~=~:!!~~:~ ~oo~oo-tt_•_o_o_ ~~:0 ~~~!:0
11 

O. OOtOOI•OO 0 . 00000&•00 o , OOOOot•OO O. OOOOOC• OO O. OOOOOC•OCI O,OOOOOC.OO O. OOOOOt•OO 0 .000001•00 O,Ooooot•OO 
0.000001•00 O,OOOOOC•OO 0 . 00000.•00 0 .000001:•00 O. OOOOOt.•OO O,OOOOot•IO O.OOtoOI:•OO O. OOOOGI•OO e . OOOOO&•OO 
o . oootOI•OO o.oottoc•oo o.ooooo_a•·oo o .ooooot•oo o.ooootc•OO o.oooooa•oo o.oooooc..oo o.oooooa.oo o.ooooot•OO 
o .Hoooc.oo o . o .. oe&•oo o . ootooi•OO o.oooooz:.oo o .ooooe&•oo o.ooo.oc .• oo o . oooooteoo o .ooOOtt•M o .oooooa.oo 
0 000001'•00 O.OOOOOI:•M 0 . 000.001:•10 O.OOOOU•OO O. MOOOt:•M 0 . .... 01•00 0 .000001•00 O.OOtOh•OO O. IOOOOC:tto 
o.oooooc-•oo o.oooooa. eo o.oooooa•to o.oooon:.oo o.Htooa•oo o.ooooot•l o o .. ootooa.oo o .ooOOts•oo o.oooooa•to 
o . .... tC•OO O .. OOOOO.S.OO 0 .00000&•00 o . OOOOO'Ir.• OO O. OOOOOZ• OO o .OOOOta .. O O.OtoOOt•OO 0 . 00001&-00 O. OOMO&•H 
0 . 000001•00 O. toOOOC•OO O.OOOOOt-•00 O.OOOOO&tOO O.a.OOOI... 0 .00000&•00 0 . 000001'.00 0 .10000&•00 O. OOOOOt•OO 
0 .000001•00 t ....... •OO O.OOONC.OO t.000001f•00 O.OOOOU•OO 0 .00000&•00 0 . 000001:• 00 o .oOooot•OO 0 .00000&•00 
O, OOOoot•OO O.OOOOia•OO O.O.OOIC.OO 0 . 00000.•00 O,OOOOOC•tO O. OOtoiC•OO O, OOOMC-•tt 0 , ... 001:•00 0 , 10900&.-00 
t . ttoOOC•OO O. ODOOOC.OO O. OOMOI:•H 0 . 0000-oa... 0 . 000001:... O, OMO:ot•OO t .oooocra.ot I . IOMU•te O. teoOM'•to 
O. MOOOt•OO O, OCIOMS•OO 0 . 6000ti•M O. OOOOU• OO O. OOtoot•OO O. MOOOI•OO O.OtOota:•OO O. OtoMI•OO O. toOM& ... 
O. OOOOOE•OO O. MOOO&•OO O. OOOoot•OO 0 .00000_1£,• 00 O. OOOOOt•OO 0 . 000001•00 0 . 000001.-00 0 . 00000«•00 O. lbOOtte" 
O. ODOOOI•OO t . OMOOC.OO 0 OOOOOS•OO O. OOOOOC:•OO G. OOOOOS:eOO O, OOOOOS•OO O. OOOOOt:•OO O. toOOOI•OO 0 .100001:• 00 

llol-. 10100 IIOIIIl ___ DIOO . IIQO_ a:Mir? o4100 _ _,,,IQO_ - .SIOQ_ -2.-.c1 . »1 
O.Ht00&-00 o . oOOOOS•OO 1 . 000001•00 0 . 00000'1•00 O. Oooott•OO t . OOOOOI•M 0 . 00000'1•00 
o .otOMC•OO o . ooooo1•.. o . oooooa• oo o . OOMO'E•OO o . OOOoot• OO o.oooooa.oo o . OOOOOI•OO 

!I o . oo .. oa•OO o oooooa. oo o ,oooooa.oo o .oooaot.co o .oooooa.oo o . oooon:.oo o .aoooca.M 
o.oooota•OO o.OMOOI•H • oooooa•OO o,aooooc•OO o,oooooa.oo o.ooooot•OO o .ooooo~.oo 

" tl 

~~ .. 
101 
111 
U! 
IJI 
Ill 

o. ooooot.oo o.oooooa'" o.oooootAoo o.oooooa.oo o.oooooa•OO o .oooo ... oo o . oooooc.•oo 
0 , 00001&'•00 O, OOOOOihOO O. OOOHt•OO 0 .001001:•01 0.00000.•10 O,OotOO&.-o O, OOOOR• OO 
1 . 00000 .. 00 0 .0100011:•00 O,OOOOOit•OO 0 .0000"•00 0 ,0000011•00 0 .0000011•00 0 . 000001•00 
o .oooooa .. oo o . toOOO"'•OO o . HOOO&:•OO o . oooooc..oa o . ooooo..oo o . oooooa.oo o .oooooa.oo 
0 . 000008.•00 O.Ooot0&•00 0 , .. 000&•00 0 , 00000&•00 O. OHOIII:• OO G,tiOOft•OO 0 .000001•00 
O. DOOOOC•OO 1 , 000001•00 0 . 0000011•00 O . OOOOOK_•DO 0 . 00000&.-00 O, t0000&-00 O.OMOOI•OO 
0 . 000001•00 0 .000001•00 0 .000001:•00 0 , 00.00011•00 0 . 00000:1 •00 0 . 000001:.•00 0 .000001•00 
o . OCOOO'I•OO o ,oooooc.oo o .ooooot•oo o.oooaoe.oo o.oeoooc.oo o .oooooc•OO o .oooooa.oo 
o . oooooa.oo t . oooooc•OO o ,oooOOI• OO o .oooo.os.oo o , oooooa•oo o . ooaooa.oo o . oooooi•OO 
o .oooooi•OO l . ltoOOI•OO o . oooooC•OO o . ooooot,.oo o .oooDOI•Oo o . ooooo•••• o ,oooooa. oo 
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2<4!> 
2•6 
24;" 

~ 
:251 
252 
25~ m 
~~ m 
261 
262 

FMT, Version 2.3 
User's Manual, Version 1.1 \NfORMAl\ON ONL"t 
Appendix R: Sample Output File "Np_NaCLBM_LIN.TITRA1E" 

\Sl o . OOOOOC•OO o.oooooa•oo o.oooon•to o.ooooca.oo o.cooooa.oo 0 .0000011•00 O. OOOOot•OO 

01 1ae1cn..-ec.b TlU'Vol.al Jill -ll s.un,..oo 0 . 0000000001 •00 t .no s . tu 
21 S . U OJU• OO 0 . 100000000 5 . 14$ 4 . nt 
)I S .4l0oti•OO 0 . 200000000 1 .111 • .• u ., S . OIOSU•OO 0 . ]00000000 o . tn t .SIO 
51 S . 4UKC•OO 0 . 400000000 t . IU • • , 1 

" S . ,USl&.•OO 0 . $00000 ... '·'" '·'" 71 5 . 412011•00 0 . 400000000 .... , 10 . 01 

" $ .412511•00 0 . 100000000 t . Sl] 10. n ., s.unoa•oo 0 . 100000000 '·"' 10 .2• 
lOI S .UUU•OO O. t OO- t . 710 10. JO 
Ul S. t UUt•OO 1 . 00001000 t . lU 10 . J.S 
U l S . 4UMI•OO 1 . 10000000 t . llO 10 •• 0 
Ul S. USU&•OO 1 . 20000000 • • • ,$1 lO •• & 
Ul S . llUU•OO 1 . ]0000000 t .Ut 10 . 4 1 
Ul S. 4Ulti•OO 1 . 40000000 t .nJ 10.51 
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FMT, Version 2.3 
User's Manual, Version 2.3 INFOR~1ATuON ONLY 
Appendix S: Sample Output FOe "Np_NaCI_liM.TITRATE" 

1 .....,_" nm.o.ft -1-1 •clllcu whl> an LD S.U.,la1 -.el 
7 IIJI'DIMR o _., ..... , MPCYI~-<*-Cl<lOt CliRJCI, 
3 n . ot .H MCJUI·*-<1-coJ---- CI'UUt .nno, .,t.v•an • ....,• .a:un•l 

fll7 VJ, I 

4 
!> 't1Uu t Yol- poor 0714 a1odl, la alUll1tcn 
§ 1 0 . 000100 ""' , 1 0 . 100000 ""' 
8 ) 0 . 10\10 .. 
!! • o . uoooo 101. 

w ' 0.110000 IlL 

' 0 . 20IOJO IOL 
12 1 o . uotoo 111. 
13 • t . aeoooo.., 

a ' o . uoooo Ill. 
10 O. JUUO IlL 

:~ u •.• u.,o & 
12 o . sneoo .z. u u ) . UJIOO Ill. 
u J , 4S5100 IlL 
IS 10. 000000 ""' 

~ 
23 'f1t.nUoo aNv.lu • .,,.1 
2C 
25 

n 01 1120 ... •• e. .. 110 .. 110011• M• C1• -· " l . UUti•Ol S . U051C•OO o . oooooa.oo 0 . 000001<•00 0 . 000001•00 0 . 000001•00 l.lUUI· OI S. flotfi• OO 0.000001•00 
?8 ll J.tH111h01 s .nouc.oo o.oooon.oo 0. 000001+00 0 . 000'00'1"•00 O. OOOOOlloOO S . l1JUC• O? S.IOUlltOO 0 , OOOOOt•OO 
2ll ll 1 . IHUI•Ol S . ClOOJRtOO o. ooooo&•oo O.OOOOOE•OO o ... ooooos•oo o.oooooa•oo 2 , SIIlSI•01 S. COISOC•OO O.OOOOOit•OO so • I t . tlOO'JR•OI ' · 610011r•'00 o.ooooor ... oo o. oooooa .. oo 0 ,000001:•00 0.000001•00 1 •• 1Jili•01 ~ .IOtU8• 00 0.11000011<00 

~~ 
., l . IJOI1t•01 5.610001•00 0 , 000001• 00 0. OOOOOCoOO 0 . 000001•00 0 . 000001•00 S .Otl7tl•OI 5 . fOUII•OO O t OOOOO,I•OO 

" l.fl03f .. Ol S . UOOOI•OO 0 . 000001•00 0 . 000001'•00 O. OOOOOC•OO 0 . 00000&• 00 ~ . tUOli•OI S .fOttti•OO 0 . 00000£• 00 

t.l , 1 . UOJ11•01 S . ClOOOI•OO o.ooooaa .. oo 0 , 000001•00 0 . 000001•00 o ,oooooa.~o l . UISSC•Ot 5 .101121•00 0 . 00000£•00 

" s . nona.os S . U OOOC•OO 0 .00000£•00 0 .00000!•00 0 . 000001•00 0 . 010001•00 ,,,.,,._,, $ ,101511•00 0 , 000001•00 

~ 
II 1-.non••ot S . 61000K•OO 0 . 000001•00 0 .. 000-001•00 o.oooooc. oo O, OOOOOJ• DO 4 .1 tJtSI·10 1 . 601)01•00 0 , 000001•00 

10) 1.U0121•01 s . "0001•00 o. ooooac,.oo o.oooooa•OO O. OOOOQR•OO O, OOOOO'C•OO 1 . ano11·to S . fOIOOI•OO 0 . 000001'•00 

H 
111 1 . UUU•Ol S . llOOOI•OO o . ooooo~~ooo o . oooooaooo 0 .000001•00 0 . 000001•00 1.UIIII•l0 s . aonn•oo 0 . 000001•00 
111 1 .U3211•01 S . CJOOl .. OO 0 . 00000&•00 o.ooooo•· oo O. OOOOOS:•OO 0 . 00000.1:•00 t . UtSII·ll S. fOUta•OO 0.000008• 00 
lll l .U524R•OI \ , ClOOU• OO O. OOOOOt•OO o.ooooos.oo 0. 00000&•00 0 . 000001•00 l . nuu-u S . 'ltlllt•OO 0.000001•00 
U l J . tUS51•01 s , noon•oo O. OOOOft•OO 0 , 000001.-•00 O,OOOODS• OO O. OOOOOit• OO l.)IOltl-11 S .SlSUI•OO o.oooooa.oo ., Ul t .nUOI•OI S . flOlSI•OO 0. 00000&• 00 0 . OOOOOR•OO O. OOOOOK•OO O.OOOOU•OO S . IUUI•U s . suua.oo o ~ooooo••oo 

47 

~ 01 -- 014 · COl· C'OJ • c:oll~l C.COlloql IIIC'OJI .. I IIOIIIJC~I 110111• -
11 0 . 00000&•00 I . 01 .. 51•U 3.USlll·ot ) , OtJUt-ol J.IUOJit•ot 0 . 000001•00 0 . 000001•00 O. toOOOI•OO 0 . 000001:•00 

•s 
~~ 

o . oooooa•OO I . UOUI•ot l . llUll-ot 1 . 101tl1:·01 ) , OUHI•ot o . ooooot•Oo 0 . 000001•00 O, OOOOOC•OO 0 . oooooc.oo 

'2 0 . 000001•00 l. f UUI·OI s .1usu-oe 1 . unu-o1 2 .017SU·Of O. OOOOtc•OO 0 .000001•00 0 . 0000011•00 0 . 000001•00 
4 • 41 0 .000001•00 , _.,..,1•01 , . 064&7a-Ot 1 . t2"U·01 1 .usou-o• 0 . 000001:•01 o . ooonc•oo • • 00000&-•00 0 . 00000&• 00 
48 " 0 . 000001•00 1 .~3l0li·U t . HUU•Ot l . eaoo• t--ot • . nena-os 0 . 000001•01 O. OOHOI•OO 0 . 000001:•00 0 . 000001•00 
41! " o . oooooa•oo t . 2Ulti•O' t . tllSIC•Ot s . neosa-os • • OliOli•OI O .. OOOtot•OO 0 . 000001•00 o . ooooot•OO 0 . 000001•00 
!oO 'I 0 .0000011•00 J . OtSUit·Of t . tnost.o• ~.,. .. ,. ... l . lStJIIt-01 O. OOOOOC• OO O. OOOOOC•OO 0 . 0000 01:•00 o . oooooz_.oo 

~~ II 0 . 0'00001•00 S . l01111t• Of l.0021CII-OI 2 . 406101·04 , . UOStlt•Ol 0 . 000001•00 O. OotOOI•OO o .ooooo~~ooo o .ootOo••oo , 0 .000001•00 ., , SOtt .. ·Ol s . oosuc-os l . 4ll6l~OC J , II2JCZ.01 o . ....... oo o .ooo-·oo 0 .0000011:•00 0 . 0000011• 00 

~ 
101 0 . OOOOft•OO l , OlUlC•OS s . 0010)1.0) • . toll&£• 04 c . nUSI • Ol 0 . 000001•00 0 . 000001•00 0 . 00000&•00 0 . 000001•00 
111 0 .000001•00 J . 60UII•OS 1 . 0ll5U•OJ l.UJtli•Ol 2 . 1UUC•01 o . oooooa. ·oo o . 000001•00 0 . 000001:•00 o . ooooo•·•o 

~8 lll 0 .000001•10 f .2Uill·OS l . 0401li•OJ ) . 002001· 0) 1.lS1tti·01 0 . 000001•00 o . 000001• 00 0 . 000101•00 O, MOOOW•OO 
Ill o . oooooa··oo 1 . 0116ti•O• 1 .onn1-01 S , o&UU•Ol 5 . \lJUt--01 0 . 00000:1•00 O. OOIOOC•to O. OOOOOW• OO 0 . 00000&• 00 

57 U l 0. 00000~00 J . tUUI·O• l ' 2'1SJJI:-O} l.U l5Uo02 2 . 2tUtt•OI 0 ,000001•00 0 , 000008 •00 O. MOOOI•OO 0 ~OOOOOlhOO • 
58 lSI t .oooon•oo f . SUtll• ot 1 . 1lOIOI•OJ 4 . 111111·0) l . lSUli•OI 0 .000001•00 0 . 000001•00 o . 000001• 00 0 . 000001•00 

~ 01 1101101114· JMOSUIIII .. c.JCOIIl .. Ni•COIII • • .... Cl ot• 
-· ... 1····· 

otelC ... .. . .. . 11Cl041011111· · · · 

~ 11 o . OOOOOI•OO 0 . 000001•00 o .oootta•oo 0 . 06000&•00 O. OOOOOE•OO 0 . 000001•00 O. OOOOOC•OO 0 . 00000&•00 0 .000001.•00 
31 0 . 000001•00 o . OOOOOC•OO o . ooooo:&•OO o.ooo-ooz•'OO O. OOOO<IR•OO 0 . 00000&•00 O. OOOOOE•OO 0 . 00000&•00 0 , OOOOOl• OO 

63 I I o . OOOOOC• OO 0 . 000001"•·00 0 . 000001•01 0 . 000001•00 0 . 00000.£•00 0 . 000001•00 0 . 000001•00 0 . 000001•00 o.oooooa.·oo 

H 
., 0 . 00000&•00 0. 000001•00 o . oooooa.-oo 0 . 00000&•00 0 . 00000&•00 0 ,900001•00 0 , 00000&400 0 . 00000:1"•00 0 . 000001•00 
5I 0 . 000401•00 0 , 00000~00 O.OOOOO"t•OO 0 . 000001•00 o .oooooa.oo 0 , 000001• 00 0 . 00000&.•00 0 . 000001•00 0 .00000&:•00 

" 0 . 00000&•00 0 . 000001• 00 O, OOOOOC•OO 0 . 00000'1•00 O. OOOOOt•OO o. ooooot•-OO 0 . 000001• 00 0 . 000001.•00 O, OOOOot•OO 
tli , O. OOOOOE•OO 0 ,00000&•00 0 . 00000&•00 o.oooooaotoo O. OOOOOC•OO O, OOOOOt•OO O. OOOOH•'OO O. OOOOOC•OO O. OOOOOE• OO 

~ 
., 0 .00000 .. 00 0 . 00000~00 0 . 00000&•00 O. OOOOOS•OO 0 . 00000£• 00 O, OOOOOE•OO 0 . 000001•00 o . ooooot•OO o . oooooa.oo 
J l 0 .000001•00 0 . 0000011•00 O. OOOON•OO 0 . 00000&'•00 0 . 000001•00 0 .. 000001•00 O. OOOOOir•OO O. OOOOOE•OO O .. OOOOO£t.OO 

m 0 . 000001•00 o . OOOOOII• OO 0 . 000001•00 0 . 000001• 00 0 . 000001•00 0 . 000001•00 0 . OOOOOitOO 0 ,0000011•00 0 .000001•00 
7 1 o . oooooa•OO O. OOOOOC•OO 0 . 000001• 00 o , ooooa:lt•OO o . oooaoa.oo O, OOOOOitOO o . oooooa•oa O. OOOOOI•OO o .oooooc.oo 
n Ul 0 , 000008•00 0 ' 000001•00 0 . 00000&• ·00 o , oooooc.oo 0.00000&•00 0 . 001001•00 o.ooooo•·•• 0 . 000001•00 0.00000£•00 
;:~ Ul 0 ,000001•00 o . ooooo~~ooo 0 . 000001:•00 O, OOOOOR•OO 0 , 00000&•00 o . oOOOOC•OO 0 . 0000011'•00 0 , 000001.•00 0 . 000001• 00 

y Ul o .oooaoa • oo 0 . 000001•00 o . oooooa.oo 0. 00000&•00 0 . OOOOOR•OO 0 . 000001•00 O. OOOOOitOO O.OOOOOitOO 0 . 000001•00 
lSI 0 I OOOOOC•OO o.ooooo&•oo o.ooooo•.oo o . oooooa. oo o . ooooouoo 0 . 00000&•00 0 . 00000&•00 0 . 000001•00 o .oooooa•oo 

01 PotJOft , , •• • •• .... , ......... -loniOMIIoq IOfoolocoloql • . 'l'ne .. c .. l ., • 10-Coql 112-- ~· -·-11 o .. ooooo••oo 0 , 000008•00 O.OOOOOIJ400 O.OOOOOZ•OO O.OOOOOit•OO 0 . 000001•00 0 . 000001•00 0 . 0000011<00 0 . 000001•00 

~ 
21 Q, OOOOOI•DO O. OOOOOR•OO 0 . OOOOot•OO o . oooooa. oo 0 .. 00000&•00 0 , 000001•00 0 . 00000&•00 0 .OOOOOC•OO o . oooooa.oo 
II O. OOOOOir•OO 0 . 000001t• OO 0 . 000001'•00 0 . 00~0&•00 0 . 00000&•00 o . oooooa. oo O. OOOOOC•OO o .oooaot•oo o . oooooa-.oo 
41 0 . 000001•00 0 . 000001•00 0 . (100001.•00 0 . OOOOOir+OO 0 . OOOOOit• OO O, OOOOOE•OO 0 . 000001•00 0 . 00000&•00 o ,oooooa•oo 
Sl O, OOOOOC•OO 0 .000001• 00 0 , 00000&•00 0.00000~00 O.O~OOC•OO 0 .000001•00 0 . 000001•00 0 . OOOOOC•OO 0 . 00000~•00 

H ,, 0 . 000001•00 o . oooaoa.oo o . ooooo~~ooo O. OOOOOC•OO O. OOOCOE• OO 0 . 000001•00 o . oooooa.oo 0 . 00000&•00 0.00000£•00 
' I 0 . 000001•00 o . oooooa•oo 0 . 00000&•00 O. OOOOO!t<OO 0 . 0000011<00 OoOOOOOE•OO 0 , 000001•00 o . oooooa•OO 0 . 000001•00 

s II 0 . 000001•00 0 . 000001•00 0 , 00000&•00 0 . 00000&.•00 o . oooooa•oo 0 . 000001.• 00 0 ,000001•00 0 . 000001 •00 o . oooooc. oo 
86 )I 0 . 000001•00 0 , OOOOOC•OO o . OOOOOitOO O. OOOOOE:oOO o . oooooi•OO 0 .000001•00 0 . 00000&-00 0 ,0110001•00 0 . 000001•00 
R7 l OI o . oooooa•oo o . oooooa.oo 0 . 0(10001:•00 0 . 00000&-00 o . oooooa-.oo o . oo-ooo&•OO 0 . 000001•00 0 . 09000R•OO 0 .0000011:• 00 
88 111 0 . 000001•00 0 .000001•00 O, OtoOOI•OO o .ooooo~oo o . oooooc. oo O, OOOODC•OO 0 , 000001•00 0 . 000001•00 0 . 000001•00 

~ Ul 0 . 000001•00 0 . 00000&•00 0 . 000001•.00 o .oooooc.oo O, OOOOOt• OO O. OOOOOZ-•00 0 . 000001•00 0 . 000001•00 0 , 00000&•00 
Ill 0 . 000001•00 0 . 000001•00 0 . 000001.•00 o . oooooa•oo o . oooooa•oo O. t OOOti•OO 0 . 000001•00 t . OOOOOC•OO 0 . 000001:•00 

ti m • • 000001•00 o , OotOOR•OO 0 . 000001•00 o . oooooa. oo O. OOOOOR•OO O, OOOOOC•OO o . oooeoc•oo o . ooooot•OO 0 , OOOOC:I•OO 
O.OOOOfi•OO 0 . 00000.1:•00 O .. OOOOot•OO o . oooooc. oo 0 . 000001•00 0 . 000001•00 0 . 000001•00 O. OOOOOt•OO o . ooot<l:c•oo 

0 1 -· ¥2011101111 ..,oll'*l2· l!p02CGJ- ,.o:JCa>lU• · ¥UCOl l l • • · -·· MCOJ• MICOJI3• 
9S II f . U10st•ot 1 .131UC•10 2 . 0Uili·U 1 . US1li·01 l ,JI)Ut• U l.2SUli• U o . oooooa•oo O. OOOOOC•OO o .oooooa.oo 
eo 31 1 . 1201SR·O· 6 .SliS11:• 10 ) . SUOU· lf \ . USllr·01 1 .0~1&-ll 1 . stUlii-U o . o.oooa.oo o . oooooa.oo 0 . 00000&•00 

ll 
, s .oanec-n ) , 011211·10 ,_.,,,.,._ .. l . UStllt•Ol 2 . JtlJtW:•10 1 . nuu-u 0 . 000001• 00 o . oooooc.oo 0 , 00000&•00 ., ) . Utoli•O$ J . f11SU·l0 s . unu.-u 1 . lUtU•01 :S. OIUSI•lO 1 .1nur-u o . oooooa.oo O. OOMOt• H 0 ~OOOoot•OO 
Sl a .nJOu-oa ) , OOOfSit•IO 1 .2f1ftl• lS l.UlOU•Ol 1 .1Jt.)la• Ot l.OI1201t· U 0 , 000-HI•OO 0 . toOOOS•OO o . oeoooaooo 

" J . UUII-01 l . lfU OI• 10 1 . nssn-u l.llfUI·Ol l . UUI&•ot • • JOUU•lO 0 . 00000&•00 O. OIOOOC•OO o . ooooo:R•OO ,, t . nsnc-n 1 . lSliOI-10 •.nenc-u t . UUli•Ol · ~ ·ll"' l&·O· 2 .UstO.•ot 0 . 000001•00 0 , 00000'1:•00 0 . 0000'0&•00 
II l . IUIS&•ot ,_,.,,, ... 

I ,Ut02~16 1.1)1~01'-01 l .. Ull;0£401 't . HO'tOI•Ot 0 . 000001•00 O. NotOI•OO 0 . 000001•00 
103 tl S . SSJUI-01 1 .1UUI•10 t . U 1UI•ll 1 . nnfi-01 l . UUIC· 01 I. SHIJI• OI 0 . 000001'•00 o .oooooe.oo 0 ,00000£•00 
1 04 101 ) . U1tti•Ot l ,USOli•SO 1 .,Uli&• U 1 . l U30R•01 J . 1UI2C.Ol >. unt e - oe 0 • OOOOOt• 00 e.ooooo~oo 0 . O.Ooet:•OO 

~~ U l .. .,on&c·•• l.1lUU• t0 l . 6ll0l&.•U J , )USU•Ol l . UUOI•Ol I . IUOIC•Ol 0 . 0001>01:•00 O, OOOOOC•OO 0 . 00000'1•00 
U ) 9 . USOJII-Of \ •• UUII-to 1. ~1\0)C>-U l . UI'II£..01 t. . l a Uit•Oa s . u • n c.-01 0 . 000001•00 o . oooooc-oo 0 . 0 00001•00 

~SA Ill ) ,Ul1SC· ot l . SUill·lO I . UJ22R· U t .UIOIC-o? J . U2l01•" l . Ulltl·" O.OOOOOioOO 0 . 00000~00 o. tooooa.oo 
U l 1 . nnac-01 l . JIOl .. • lO l .•nnc-u t . JU0£•01 t . OJU,...,_OS l . UI111•0S 0 . 000001• 00 0 . 00000&• 00 o . ooooot•OO 

109 '" f . ll0231·10 I . OUtll•10 f . UUSI-1) l . JS•Ait•Ol l . tno•c- os 3 . SISUI•Ot 0 . OOOOOS•OO 0 , 00-000 il•OO O. OOOOU•OO 
110 
1 1~ 01 MCCO)I) • · Mf0tU2• M COOIIll"''l n-·· UD)•• ¥-C .. odl. '-0111111-rl. -lCOllol . _,_,CC:OSJJ 

II O. OOOOOioOO 0 ,00000£•00 O, OOOOOC•OO o . oooocrc .. oo 0 . 00000.1-•00 0 . 00000&•00 0 . 00000&.• 00 t .. UtlD•OO O. OOOOOC•OO 

~ l ~ ll 0 . 000001•00 O. OOOOOt•OO 0 . 00000&•00 0 . 000001•00 0 . 00000'1•00 0 . 000001 • 00 o .otoou.oo t . tnUI• OO O.OOOOOioOO 
n , o . oooooa•oo o . ooooo•••• Q 1 00000~· 00 0 . 00000£•00 o . oooooa .. oo 0 , 00000&:•00 0 . 000001•00 t . ttl2la•OO 0 . 00000&•00 

~ ~ a ., 0 . 000001•00 0 . 000001• 00 o . ooooo .. oo 0 . 000001•00 O. OOOOOC• OI 0 . 00000~00 o . oooooc.oo t . U$101•00 0 . 000005•00 , ;! O. OOOteii•OO 0 . OOOOOR•to 0 .000001• 00 0 . 000001:•00 0 . 000001•00 O. OOOOOit•OO 0 . 000001•00 t . ttS)li•OO 0 . 000001•00 

H~ 
0 . 000001•00 o .oooooc.oo 0 . 000001•00 0 . OOOOGE•OO 0 , OOOOOS.•OO O .. OOOOOC.•OO 0 .000001•00 t . ttHU•OO O.OOOOOioOO 
o . oooooa•tO 0 . 000001•00 0 . 000001:•00 0 .. 000001•00 0 . 000001•00 0 . OOONI•OO 0 . 000001•00 t . ttUOII:•OO 0 . 000001•00 

, 1 ., o . oooOOI•OO O.OOOtOI•OO 0 .0000011•00 0 .00000~•00 o .ooooocooo o .ooooor•oo o , 000001•00 t.tnllc•oo 0 . 000001•00 
12 I I 0 . OOOOOR•OO o . oooooa•O(I O. OOOOO&tOO o . oooooa•oo 0 . 000001•00 0 .000001•00 O. OOOOOC•OO ' . ,,~•1•00 0 , 00000&•00 
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111 
til 
Ul 
Ul 
IU 
lSI 

01 
II 

~ · )I 

•• Sl •• ll .. ., 
101 
Ill 
Ul 
Ul 

• • 101001•00 O, OOOOCII:•OO 0 . 000001•00 • • -01.00 O. MOOti• OO O. OOOHC•OO 0 . 000001•00 •. .,as,.,-.oe 0 . 000001•00 
. .... 001•00 

· ···-~· .. ........... • ..... 011•00 O , OOOOOE•OO 0 . 000001'•00 O, OOOOO&:•ot f . tUlllt>ot · ··-· 00 
O, toOOOC"•OO O. OOMII•tO 0 .000001•00 o .-0£-00 0 . 010001• 00 0 . 000001•00 0. 000001\•00 t .. t a&1a••oo 0 . 00000&•00 o.oooooa•oo O.OOOOt&•M 0 . OOtooK""•OO 0 .000901• 00 0 . 60000•00 • • 000001:•00 • • 00000&.•00 , .. , ....... 0 , 00000&•00 
0 .00101.1:•00 O. OOOOOI•M 0 . 000001•00 0 .00000.~•00 0 .00000'1•00 0 . 00000&:•00 • • 000001• 00 t . tiUli•OO 0 . 000001:•00 
• • 100008•00 0 . 000001•00 O . OMOOC•OO O. OOOc.o&-•00 • • - .... 0 t . tootOI•OO O.OtOOOC.•OI t . l t -CtC&•OO o • .aoooc•to 
~llel_ MIOIIIJiol_ -IC:Oll~ .fll -lei _ _ ~ lloOI-Il.....\ c:eeu,QQo_ CoC'Ol _ _ _ Q -
0 . 00000&-•00 0 . 00000•••0 O .. IOoeot•OO O. OtMo-..00 O. OOOOO:t:..ot 0 ,000001•00 O, OOMOR• OO 0 . 00001:1:•00 O. OO.OOOC•OO 
O. MOtOI•OO 0.00000.&•00 0 .00000&.00 0 . 000901:•00 O, Oooote•ot O. OOOOOC• OO O. OtOOU•OO O. IOOOOC•OO 0 . 00000.1"•-00 
0 .00000&•00 O. OOOOO:I•M O. OOOto&•.. 0 .00000.£•00 O. OOOOIC•OO o . oOOOOt•OO O. OOOOQ•OO 1 . 000001"•00 o . OOOOOE•II 
O. OOOOOC•OO 0 . 00000&-•H t . OOOOOC•OO 0 . 000001 .. 00 O*OOOOOC•OO O.OOOOOt.OO 0 . 00000&•00 O. MOOot•OO o . oooOOC•OO 
0 .041004&•00 O. OOOOOit• OO O. OOOOU'•OO O. OOOOG__I•OO O. IOOOft•IO O. OOOOft•H 0 . 100001:• 00 I . OOOOot•OO o . OOOOOC-•00 
0 , 000001•00 0 . 000101.00 O. totOO"E•OO t . OHtt'I•OO t • ..-Oote•40 0 . 0000 ... 11 O . .... Ot•OO o . oOOOot•OO O. OOOOOI•tO 
O. OOOOOil•OO O. toootC•OO O. OOOOK•OO O. OOOOOt •OO 0 .00000&•00 O. OOOoot•OO 0 . 000001•00 O. OOOOOC•OO O. toOOOI•tO 
0 . 000001• 00 o . oOOOOa•OO 0 . 000001•00 0 . 000001•00 O.OOOott•OO O. Ototoi•OO O. oottoi•OO O. OOIOOt•OO 0 . 00000.£•00 
0 . 000001"•00 0 , 000001•00 O. OOtOOC•ot 0 , 000002• 00 O, CIOOOOa.-•00 0 . 000001•00 0 . 000001..00 o . OOOOOC•OO o . ooOOOt-•00 
0 1HOOOI•OO 0. 000001•00 O. OOOOOt•OG 0.0~000:&•00 0 .00040&:•00 O. OOOOOC:•OO O. OOOGOC•OO O. OOOOOt•OO O.OOOOft•OO 
t ,OtoOO&•OO o . oooooa.-oo 1 . 00000&•00 O. OOOODbOO 0 . 000001•00 O,OOONI•OO O. MOtot.-00 0 .000101•00 0 . 00000&•00 
0 .000001'•00 O. OOOOOC•OO 0 . 000001•00 0 , 00000:1:•00 O. OOOOOC•OO 0 .000001•00 0 . 00000.•00 0 ,000001•00 0 .. 00000&.•00 
O,OOOOOC•OO 0 .000001•00 0 .000001•00 O. OOOOOt•OO 0 , 00000&• 00 0 .00000&•00 O. OOOOOC•OO 0 . 00000&•00 0 . 00000"1•00 

Ul 0.00000&•00 0 .000001•00 0 , 000001•00 0 . 000002'•00 0 . 00000&•00 0 ,000001'•00 O, OOOOOiftOO 0 , 000001•00 0 . 000001•00 
O. OMOOI•OO O. CIOOOOI•OO 0 .. 000001• 00 O, OOOOU•OO O~oOOOOOI:•Of 0 1tOOOOI•OO t . OOOOOI•OO 0 . 000001•00 0 , 000001"•00 

~~:o::gr ~~::m·· ~=~~~=:~=~a- ~~ooa.oo ~~mo::!:.- ~:m~~~= · ' ~:m:~~: ·" ~~o~~~ 
OjOOOOOI•OO 0 . 000001•00 O, OOOOOIU•OO 0 ,000001:+00 0 . 000001•00 O, QOOOO&•Oo 0 . 000001:• 00 0 . 000001•00 0 .000001•00 
0 .00000&•00 O, OOOOOil•OO 0 . 000001•00 O, OOOOOe•OO 0 OOOOOR•OO 0 , 000001.•00 0 . 000001•00 O. OOOOOr..OO 0 .00000&•00 
o .ooooo8•00 o.oooooJttoo o .ooooor. oo o.ooooo~.oo o . oooooa•oq o . ooooor•oo o . ooooor.oo o. ooooor.oo o ,oooooc.oo 
0 .000001•00 0 I 00000&•00 0 .000001•00 o . 00000.£•00 0 . oooooc.oo 0 . 000001•00 0 . 000001•00 0 I OOOOOR•OO 0 ,000001:•00 
0 . 000001•00 0 , 000001•00 0 .000008•00 0 . 000001•00 0. 000001:•00 0 , 000001• 00 0 , 000001•00 O. OOOOOt-00 0 .000001+00 

01 
u 
~· II •• 
" ., 
" .. •• 101 

Ul 
Ul 
Ul ... 
lSI 

•• 11 
21 
) ) ., 
5I 

" ll 

0. 00000&•00 O.OOOOOR•OO 0 .000001•00 O. OOOOOEoOO 0 , 000001•00 0 . 00000&+00 0 . 000001+00 0 . 000001•00 0 . 00000&•00 
o ,ooooo ... oo o . oooooa. oo o . oooaoc-.oo o . oaococ•oo o . oooooa•oo o . ooaooa. oo o .oooooa.oa o .oooooa•oo o . oooooa•oo 
0 .000001:•00 0 . 000001•00 0 .000001•00 0 .000001•00 O,OOOOOt•OO 0 .000001• 00 O, OOOOOC•OO O. OOOOIE•OO 0 .000001:•00 
0 .000001•00 0. 000001 •00 0 . 00000&•00 0 . 000001•00 0 . OOOOOCoOO 0 . 00000&•00 0 .000001•00 0 . 000001•00 0 . 000001•00 
o . oooooa.oo o .ooooot.•oo o . ooooo•••o o .oooooc.oo o . oooooa.oo o ,oooooa. oo o .oooooc•oo o . oaoooa. oo o.otoooa•oo 
O. OOOOOC•OO O. OOOOOC•OO 0 . 000001•00 O. OOOOOI.t-00 0 . 000001• 00 0 . 000001• 00 O.OOOOOI•oo 0 . 000001.• 00 OoOOOOOI• OO 
O. OOOOOt•OO Ot OOOOOe.oO Ot OOOOOW•OO O. OOOOOC•OO 0 . 000001•00 0 , 000001•00 0 ,000001h00 t . OOOOOI • tO 0 . 000002•00 
0 . 000001'•00 0.000001•00 0 .. 000001•00 0 .00000~•00 O. OOOOOC•OO O. OOOOOt•OO O. OOOOOt•OO 0 ,00000&•00 0 . 000001'•00 
t . OOOOOI•OO 0 , 000001•00 0 , 00000&•00 0 , 000002·•00 0 . 00000&•00 0 . 000001•00 O, OOOOOC•OO 0 . 000001• 00 0 . 00000£:•00 

·- 'tUO_ bll&llt'OJI) . S tlaleol-ll_ - . l!Uo_llael ___ ~.,JUo_IQiciCII'CM . JIUO DICO) ___ 110- .100 __ 
e . OOOOOI•OO O. OOOMI•OO O. OOOOOC•OO 0 .00000&•00 O. OOOOOEeOD 0 . 000001•00 0 . 00000&:•00 O. OOOOOt•DO O. OOIOOC•DO 
O .ttoo~C•OO 0 . 000001•00 0 .000001•00 0 .00000&•00 O ~OOOOOS.OO O •• OOOOt•OO o . oOOOOC•OO 0 . 000001•00 0 . 000001•00 
0 .. 000001•00 O. OOOOOI•H O. OOOOOI.•ot O,OOOOOt•OO O,OOOOII•ot O. MMOI•OO O. MOMC•OO t .OOHot+tl ~ .60000&:•00 

O, OOOOOI•OO 0 .00000&•00 O,OOOOOC.OO 0 .0000~•00 0 .000001•00 0 . 00000.&•00 0 .000001•00 0 .000001•01 O.ODOOOt• OO 
0 . 000001•00 0 . 000001•00 O. OOOOOC.OO O. OOOOOih04 O. OOOOOE-•00 0 . 00000&•00 0 . 000001•00 0 . 000001•00 0 .000001•00 
O. HOOOt.•OO 0 . 000001:•00 OoOOOOOC• OO 0 . 000001•00 O. OOOOOC,.OO 0 , 0 .. 001•00 0 .000001•00 0 ,.000001.•00 O. OOHO&.•OO 
o .oooooe.oo o . OOOOOI•to o . ooooot•oo o . otoc>oa•oo o .ooOOOE•OO o.oooou.oo e.oooto-a•oo o . oooooc• oo o . oOHO'I•OO 
1 .00000&•00 O. OOH OI•Ot O, OIOOM•OO O, OOOOQ•OO 1 . 00000&:•00 0 . 000001"•00 O.OOOOOC•Ot 0 . 000011•00 O, OOOOH • OO 
O,otOOot• OO 0 , 000001•00 0 . 000001:•00 O, OOOOOC•OO O.OOOOot•OO O. OOOOOt•OO O, OOOot.a•OO 0 . 000001• 0 0 Ot 080001.f00 
0 .00000&•00 0 , 00000'1•00 t 4000001"•M 0 oooocr.e.oo O.toOOOa•OO 0 .00001&•00 O.OOOOR•OO O, OOOOOC•OO O, OHOOI•OO 
o .OOOOOt•OO 0 tOOIOI-•00 t . I OOMI-•M O. OOOOC't.• OO O,MO~•OO t . ootOOC,.OO 0 , 000901:•00 • • 0000011•10 0 , 000001-•00 
0 . 0000011•00 0 . 000001'•00 O .. MOOOa•tO 0 .00000'&:• 00 O . toeOOt• M O. OOOOO'C•to O, MOHS'•OO O .. OOOMI-•00 0 . 00000&• .. 
O. OOOOOit• OO 0 . 000001•00 0. 000001•00 0 .00000£.00 0. 000001•00 O.OO ... I•CO 0 . 00000&-00 0 .000001• 00 0 . 00000&•00 
o . OOOOO'I:•OO t . 060ot&•OO O. oo• ooa.OO O.OtOHt.OO 0 ." 000'1'•00 O,Oooto••H O, tOOOOC•OO O.OitoOZ•ot O .. MOH&t.OO 
0 .00000&•00 O.OOOOO&•ot O. toOOOI-•00 0 .00000&•00 t . OOOOOI•OO • • 010001•00 t . O .. OOC.OO 0 . 000001•01 0 • .0000~00 
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lSI 0.090001•00 o.oooooa•oo 0 . 000001•00 0. 000001:•00 0 .00000&•00 

01 J""lcftr-tb nu'Yol.lll pll .... 
11 S . UUII•OO 0.0000000001•00 s.no s .1u 
21 S . flOJlll•OO 0.100000000 s.1n ,,2U 
)I 5.610011•00 O.Ul$10000 S . ttl 1.sn 
'I 5 . 610011+00 0 . 160000000 ,,2)5 •·•n Sl 5.610011•00 0 . 110000000 1 . '00 7.2U 

" s . 610061•00 0.20)010090 7 . 161 1.5)6 
11 5.no1•a•oo 0,220000000 l.l)J 1 . ns 
II S.UOHR+OO 0 . 2. 0000000 t . US 1.151 

" S . flO)U+OO o.uooooooo 1. 711 1 .110 
101 S . fiOfti+OO 0,21UJOOOO I .IU l •• lS 
Ill S.UU21+00 o.u2uoooo 1 . 212 1.115 
Ul S . 6UOli•OO o .snaooooo ..... 10, 06 
111 S . flSUl•OO 1 , 1tll0000 ..... IO. U 
U l S , f2HSI•OO 1 •• 5510000 10. 10 10. 11 
lSI s .•uo:a•oO 10 . 0000000 1t. U U.2l 

0 . 000001•00 0 .000001•00 
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Appendix T: Command File FMT_CUR.COM 

I $! 
2$! 
3$! 
•$! 
!i $1 
& $! 
7 $! 
a $! 9$! 

to $1 
II $1 
12 $1 
13$1 
1-1$1 
15 $! 
18$1 
11 $ I 
ta $I I! $! 

SET 
SET 

noverify 
verify 

FMT_CUR.COM assigns and fetches user-selected 
chemdat and rbomin data base file names, 
assign user-specified input/ output file names, 
executes fmt-fmt in CMS 1997 nonPA (Performance 
Asssessment} production area 
Copied from FMT_FMTC . COM 

Modifier: S . C. Babb 
Date: 03/31/97 
Reason: query user on PRINT/NOPRINT cbemdat db in OUT file 

set executable to fmt vs2 . 3 

Modifier: 
Date: 

. Reason: 

s. c. Babb 
04/29/97 
write input/output 
to l og file 

filenames and linker information 

~ $!***•••······································································ 
21 . 
22 $ ! INPUTS: 
23 $ 1 
24 $! 
2S $! 
20 $ ! 
r. $I 
~8 $! 
29 $ 1 
30 $! 
31 $! 
32$! 

Pl - Substring chemdat file name search on valance states, dates, 
and/or fugacity 

P2 - Substring rhomin file name search on valance states and/ or dates 

P3 - Input File Name (no extension) 

P4 - Directory where Input Files located (optional) 

~ $!----------------------------------------------------------------------------

3C - . 35 $! 
a6 $1 
37 $! 
38 $ 
39 s 
<10 $! 
., $! 
u $I 
<13 $! 
u $! 
4S $! 46$ 
~; $ 
<IS $ 49 $ 
!10 $! 
51 $ 

S2 $ 
ss $ 
~s 

55 $ 

se $ 
sr $ 
58 $1 
59$ 
oo $ 
61 $ 

Turn on error handling; exit on any error. 

ON error then goto error_exit 
mode = f$mode ( ) 

Logic flow 

Optional - Set P4 - this is the directory where input files are located, 
SCMS files are fetched to and output files are generated 

IF p4 .nes. •• 
THEN 
set default 'p4' 

END IF 

GOSUB check_filename 
GOSUB define_cms_library 
GOSUB delete_files 
GOSUB get_database_ files 
GOSUB define_inputs 
GOSUB define_outputs 
GOSUB start_log 

GOSUB start~il 
GOSUB run_fmt 
GOSUB undefine_symbols 
EXIT 
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62 $1--------------------------------------------------------------------------~ 
~ $CHEC~FILENAME : 

~$! Determine if any or all file names are passed as parameters . If not , 
~ $! prompt for one if this is an interactive session; 
es $ ! othexwise flag an error and exit 
67 $! 
(18 $! 
69 $! 

70 $ 
71 $ 
n $ 
73 

7<1 $ 
7G $ 
7& $! 
n $! 
~s $ 
79 $ 
80 $ 
81 

62 $ 
83 $ 
8~ $ 
85 $ 
88 $1 
8; $ ! 

88 $! 
89 $ 

90 $ 
91 $ 
112 
23 $ 
Qt $ 
9S $ 1 
!16 $ 1 
97 $ 
90 $ 
99 $ 

100 

101$ 
102 $ 
103 $ 
10<1 $ 
105 $I 
106 $! 

107 $ 1 
108 $ 

109 $ 
110 $ 

111 
112 $ 
113 $ 
IH $ 1 
115 $ I 
116 $ 
117 $ 
tiS $ 

119 $ 

Check for Pl - this is the CHEMDAT name field 

IF mode .eqs . "BATCH" .and . pl . eqs . •• 
THEN 

WRITE sys$output -
"Can not run in batch 

GOTO error_exit 
END IF 

IF pl . eqs . " • 
THEN 

without a chemdat file name (Pl) , exiting." 

INQUIRE chemdat_name 
"Enter chemdat file name to search on• 

IF chem?at_name .eqs. •• THEN goto error_exit 
ELSE 

chemdat_name = pl 
END IF 

Check for P2 - this is the RHOMIN name field 

IF mode . eqs . "BATCH" .and. p2 .eqs . •• 
THEN 

WRITE sys$output -
•can not run in batch without a rhomin file name (P2) . exiting.• 
GOTO error_exit 

END IF 

IF p2 . eqs . •• 
THEN 

INQUIRE rhornin_name 
"Enter rhornin file name to search on• 

IF rhornin_name .eqs. •• THEN goto error_exit 
ELSE 

rhomin_name = p2 
END IF 

Check for P3 - this is the file name field 

IF mode .eqs . "BATCH" .and. p3 .eqs . • • 
THEN 

WRITE sys$output -
•can not run in batch 

GOTO error_exit 
END IF 

IF p3 . eqs . • • 
THEN 

INQUIRE file_name 
IF file_narne . eqs . 

without a file name (P3 ). exiting . • 

•Enter input file name (wi t hout . extension)• 
• • THEN goto error_exit · 

120 $ ELSE 
121 $ file_name = p3 
122 $ ENDIF 
123 $ RETURN 
12~$! -- ---------------------------------------- ----- ----------------------------
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·~ $DEFINE_CHS_LIBRARY : 

126 $! Define non-pa ems symbols and point to fmt library 
m $! 
128 $! set noverify 
129 $ nonpa_cms_syms 
130 $! 
131 $! Set CHS library to FMT 
132 $1 
133 $ 
IM $ 
135 $1 
138 $! . 

cms_library_name = • fmt • 
lib'crns_library_name 
set verify 

lSi $ RETURN 
138 $ 1-------------- -------------------------------------------- --------------- --
139 $DEFINE_ INPUTS: 
uo$! Define the input files needed. 
'"' $1 142 $ 
IA3 $ 
14-\ $ ! 

DEFINE input 1 file_name 1 .in 
DEFINE inguess ' file_name' . inguess 

u$ $1 Define a logical that points to the database files just fetched 
14& $! 
147 $ 
IA8 $ 
IA9 $! 

DEFINE chemdat 'chemdat_name • 
DEFINE rhomin ' rhomin_name ' 

I CoO $ RETURN 
151 $ ! - - ------------ ------------------------ --------------------- ----------- ------
152-
1S3 $DEFINE_OUTPUTS : 
15<1 $! Define the output files needed . 
1S5 $! 
156 $ 
157 $ 
1~-8 $ 
159 $! 

DEFINE output ' file_name ' .out 
DEFINE for088 'file_name• . for088 
DEFINE titrate 1 f i le_namel .titrate 

160 $ RETURN 
181$!----------------------------------------------------------------------------
162 -
1(13 $DELETE_FILES : 
IS. $f 
1~ $! Turn off warning messages for no files to delete 
166 $! 
lfl7 $ 
168 $ 
169 $ ! 170 $! 

SET noon 
SET message / nofac / nosev/ notext / noid 

Delete all ' file_name • .moles files ; do not accumulate them. 

111 $ DELETE 1 file_name 1 .moles; • 
1n $! Delete all fmt prefixed files of chemdat and rhomin files 
1i3 $ ! 
17A $ 175 $ 
no $ 
m $ li& $! 

DELETE fmt_ • . chemdat ; • 
DELETE fmt _ • . rhomin; * 
SET message/ fac / sev/ text / id 
SET on 

1111 $ RETURN 
180 $1----------------------------------------------------------------------------
181 -
182 $ERROR_EXIT : 
153 $ I Exit routine when a severe error is encountered. 
\84 $ 1 
185 $ 
188 $ 

Write sys$output "Executing error exit, ' ' $status' . • 
EXIT 
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1~ $1----------------------------------------------------------------------------
taa -
189 $GET_DATABASE_FILES: 190 $! 
191 $! If interactive, allow user to .select/pick from a list of chemdat file names 
1!!2 $! 
193 $ 
19' $ 
1115 $ 
196 $! 
197 $ 
108 $ 
19& $! 

IF mode .nes. "BATCH" 
THEN 

cse "*' 'chemdat_name'*.chemdat• 

INQUIRE chemdat_name • Select CHEMDAT name from list above• 
END IF 

200 $ ! Fetch chemdat from FMT CMS 
201 $1 
201: $! 
203 $ 
2~$! 205 $! 

set noverify 
cfe • chemdat_name • 
set verify 

~ $! If interactive allow user to select/pick from a list of rhomin file names 207 $1 
2oe $ IF mode . nes. "BATCH" 
209$ THEN 
210 $ cse "* • • rhomin_narne • * . rhomin • 
211 $! 
212 $ 
213 $ 
2U $! 
215 $! 
21, $ ! 
217 $ 
218 $1 

219$ 1 

INQUIRE rhomin_name "Select RHOMIN name from list above• 
END IF 

Fetch chemdat from 
set noverify 

cfe 'rhomin_name' 
set verify 

FMT CMS 

220 $ RETURN 
221 $!----------------------------------------------------------------------------
:!22 -
223 $RUN_FMT: 
224 $! 
22s $l Write the image information in the log file 
nG $! Define the run symbols needed. 
221$ define /nolog exe_dir 
22.0 wp$nonpa_prodroot : [ fmt. exe) 
~ s fmt :== "$exe_dir:fmt_pa97.exe• 
230 $! 
~1 $ ! Run the utility that shows image information from the exe. (mandatory!) 
~ $ ! This is part of the documentation required while doing a calculation. 
2~ $ @wp$ref:wp_get_image_id.com 
2~ exe dir: fmt_pa97. exe 
235 $ ! - • 
2~ $! Get user input for print/noprint of chemdat parameters in the out file 
237 $ 1 define/ user sys$input sys$command 
~ $ inquire answer "Enter ••y•• or ••y•• to echo database in OUT file" 
239 $1 
2~ $ if answer . eqs . •y• then goto close~log_file 
241 $ if answer . eqs. "y" then goto clos'e_log_file 
2~2 $ write sys$output "Pitzer Data Base NOT echoed in this Run• 
243 $close_log_file: 
244$ deassign sys$output 
2~5 $! 
2•0 $! Write information to the user • s screen 24r$! Run the utility that shows image information from the exe. (mandatory!) 
2~a $1 This is part of the documentation required while doing a calculation. 
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2• 9 $ @wp$ref :wp_get_image_id. com 
250 exe_dir: fmt_pa97 . exe 
251 $! 
:m $ ! Run the code 
253 $ · fmt ' answer ' 
254 $ RETURN 
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265 $!----------------------------------------------------------------------- -----
256-
257 $START_LOG: 
258 $! 
259 $! 
260 $ 
281 $ 
262 $ 
283 $ 
284$! 
26.5 $ 
zea $! 2t7 $! 268 $! 
289 $ 
270 $! 
271 $ 
:m $ 
273 $! 
27.& $ 
m $ 
276$! 

277$ 

278$ 279 $ 
28o $! 

month 
day 
hour 

f$cvtime(" ' ' f$time() '" , "absolute• , •month" ) 
f$cvtime("' 'f$time() '", •comparison•, "day• ) 
f$cvtime ( • ' ' £$time () ' •, • absolute • , "hour" ) 

min == f$cvtime("' 'f$time() '", "absolute• , "minute" ) 

log_file_Jlame : == •' 'file_name ' _' 'month' ' 'day'_' 'hour' ' • min • .log" 
mike williamson ' s log file definition: 
•sys$login :fmt_' 'file_name '_ ' 'month'' 'day•_• 'hour' • 'min' .log" 

DEFINE/proc sys$output ' log_f i le_name 
Write the input file names 

show logical input 
show logical inguess 

Write the data base file names 
show logical chemdat 
show logical rhomin 

Write the output file names 
show logical output 
show logical for088 
show logical titrate· 

28• $ RETURN 
~ $!---------------------------------------------------------------------------
283 $START .....MAIL : 
28~$! Open a file where we can write a message that can be sent to the 
2ss $ 1 user upon completion. 
28& $I 
287 $ 
'288 $ 
289 $ 

m $ 
291 $ 1 
292$ 

293$1 
294 $ 
295 

mail_error_flag = 0 
mail_file_name : == •sys$Login:fmt_mail.msg• 
mail_subject :== "FMT ''file_name' run .• 
mail_list == f$getjpi( •• , •username•) 

OPEN/wri te mail_file 'mail_file_name 

RETURN 

L~ $ 1 ----------------------------------------------------------------------------
2117 -

298 $TERMINATE: 
~ $1 If there was no previously flagged error or problem, search the log files 
~ $ ! for any fatal, error , or warning messages . 
301 $! 
~ $! Deassign sys$output so the "log• file closes . 
~ s deassign sys$output 
~ s1 

305 $ 1 Show the run output to the user 
306 $ TYPE 'log_file_J'lame 
307 $! 
~$! Skip sending the mail message 
309 $ goto end._ terminate 
SI0 $1 
ln$! If there was not a previo~s error recorded, search t he log file for 

/ 
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S\2 $! 
313 $ 

31• $ 
:m $ 
J16 $! 
$17 $ 
318 $ 

318 $ 

320 $ ! 
321 $ 
322 $ 
,323 $! 

32<1 $ 
32!' $ 
326 $ 

327 $ 
32& $ 
329 $ 

330 $ 
331 $ 
J32 $! 
S33 $ 
33-l $ 
335 $! 

common error indicators. 
search_status = 0 
IF mail_error_flag .ne. 1 
THEN 

Turn off informational messages from search command 
SET message/ nofac/ nosev/ notext / noid · 

SEARCH 'log_file_name •-F-•,• -E-•, • -w-· I match=or 
search_status = $status 

Turn on messages 
SET message/ fac / sev/ text / id 

END IF 

IF search_status 
THEN 

. eq. 1 .or. mail_error_flag . eq . 1 

WRITE rnail_file 
WRITE mail_file 
mail_subject 
ELSE 
WRITE mail_file 

END IF 

•The run log contains an error or warning. • 
"Please examine • 'log_file_name' .• 

== • • 'mail_subject' ERROR" 

•The FMT run has completed . • 

CLOSE/ nolog mail_file 
MAIL/ subject=• • 'mail_subject• • ' mail_file_name 'mail_list 

3J8 $END_TERMINATE: 
337 $ EXIT 
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3J8 $l---------------------------------------------------------------------------
~ $UNDEFINE_SYMBOLS : 

~o $! Deassign input files 
341 $! 
3'2 $ 

3' 3 $ 
3-44 $ 
J•s $ 
340 $ 
3':" $ 

3'6 $ 
349 $! 

DEASSIGN input 
DEASSIGN inguess 
DEASSIGN chemdat 
DEASSIGN rhomin 
DEASSIG~ output 
DEASSIGN for088 
DEASSIGN titrate 

:~so $ RETURN 

~l $1-------------------------------------------------------------------:--------
352 -

ar,J $ ! CMS REPLACEMENT HISTORY, Element FMT_FMTC. COM 
3~• $! *3 23-SEP-1996 09:09:31 SCBABB "ADD PARAMETER P4 FOR BATCH RUNS" 
~5 $1 *2 21- DEC-1995 12:58:57 SCBABB •FMT EXECUTABLE NAME CHANGED" 
3S6 $! *1 19-DEC-1995 12:26:54 SCBABB "USER COMMAND FILE FOR EXECUTING 
M7 FMT FMT2PO FROM CMS• 
358 $! CMS REPLACEMENT HISTORY, Element FMT_FMTC. COM 
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Appendix U: Derivation of C01 Fugacity 

The derivation of the expression for calculating for C02 (g) fugacity within FMT is given below. 

The C0
2 

equilibrium reaction can be written as: 

The equilibrium expression corresponding to this reaction is 

Kcq = (•H+ )2(•co~:.) 
fco2(gJaH2o 

Taking the log10 of this expression and rearranging terms yield 

log fco
1 

<I> = 21og aH • + log aco;- -log aH1o -log Kcq 

or, since pH =-log a H., 

log fco1 <1> = -2pH +log aco]- ~ log aH1o -log Keq 

The equilibrium constant, Kcq, is related to the free energy change of reaction, aG~ , by the 

expression 

-a a· 
Kcq = exp( BXN ) 

Rf 

The aG~ is related to the standard chemical potentials of the species shown in reaction 
equation 1 by the expression 

aG~ 

RT 

0 

J.l~+ + J.L coi-
RT RT 

0 0 

IJ.cDl<B> _ J.l.H2o 
RT RT 

Substituting values for the standard chemical potentials, Equation 6 becomes 

60~ = 2(0) +(-212.944)-(-159.092)- (-95.6635) = 41.8115 
Rr 

Therefore, r' = 6.9422x10'19
, and log K011 = -18.1585. 

The equation for the log10 of C02 fugacity can be simplified to 

log fco
2 
<I> = -2 pH +log a co:- -log a H2o + 18.1585 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
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Appendix V: Memorandum on Current Release of Data Base 

date: 23 August 1996 

to: Robert C. Moore, Org. 6832, MS 1341 

from: Craig F. Novak, Org. 6832, MS 1320 

Sandia National Laboratories 
Operated for 1he u.s. [)epa""*" of Energy t1i 

a.oe••••• •• • .,,.::::f>
AibuqueTque, New Mexico 87185-1320 

subject: Release ofFMT Data Base File RMW _Am3Pu3Th4NpS_960823.CHEMDAT 

The FMT data base files ~ _Am3Pu3Th4NpS_960823.CHEMDAT and 

HMW _Am3Pu3Th4Np5_960823.RHOMIN are available for use. These files contains lhe most complete set of 

thermodynamic data available for predicting dissolved actinide concentrations in concentrated electrolytes for the 

WIPP. The data base explicitly includes the actinides Am(lll), Pu(lll), Th(IV), and Np(V). Major interactions 

between these actinides and inorganic brine constituents, e·.g ., Na+, K+, Mg2+, OH-, a-, co;--, and SO~-, are 

included, but data and parameter values are not available or necessary for every combination of actinide and ligand. 

This release of the CHEMOA T and RHOMIN data base files completely replaces all previous versions. 

Preliminary parameter values for major interactions between these actinides and the organic acid anions (OAAs) 

acetate, citrate, EDT A, lactate, and oxalate are included in the data base, as well as the dependence of actinide-OAA 

complexation on NaCl concentration. These values have not yet been finalized, and thus are not documented in this 

memorandum. The user of the CHEMDAT data base should critically assess the applicability and sowces of the 

organic ligand parameters before malcing use of these values. Once documentation of the final values of the 

actinide-OAA parameters is available, these values will be incorporated into a new release of the CHEMDAT data 

base. 
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There has been a major reordering of chemical species within the CHEMDAT file accompanying this release. The 

INGUESS files prepared for use with previous releases of CHEMDAT cannot be used directly with this release. 

Because the element list is for the most part unchanged (the element entry for U(VI) was replaced with Pu(lll)). lists 

of total element abundances can be used directly from older versions of CHEMDAT as long as U(Vn was not in the 

original problem. The incomplete nature of the U(Vl) data base required its removal from CHEMDAT. 

The data base contains preliminary values for U(IV) thermodynamic parameters. However, these are not discussed 

here because not all of the relevant chemical effects important to the WIPP system have been included. Despite 

being contained in this release, these values are not supported and should not be used for WIPP application. 

This memorandum is intended to be a stand-alone document as much as possible, listing every parameter value that 

is included relevant to the actinides. Published sources are given wherever possible. 

Data Sources. Inorganic. NonActinide Parameters 

The CHEMDAT data base is an extension of the Rarvie-M0ller-Weare/Felmy-Weare (HMW/FW) (Harvie et al., 

1984) parameterization of the Pitzer activity coefficient model for the brine-evaporite, or sea water, system. Harvie 

e~ al. (1984) parameterized the system Na-K-Mg-Ca-H·CI-S04-0H-HC03-C03-COz-H20; Felmy and Weare 

(1986) extended this to include boron species. The HMWIFW data base serves as the primary soun:e of 

thermodynamic parameters for the CHEMDAT data base. Parameters in these sources are not included in this 

memorandum. An auxiliary source for ·reference values is Pitzer (1991). Some parameters from this source are 

reproduced here. 

Data Sources. Parameters for Actinide Interactions with Jnoaanic Ligagds 

The primary sourus of thermodynamic parameter values for actinide interactions with inorganic ions are listed 

below. The listed references do not necessarily contain the original determination of the parameter values, but do 

list the parameterS or sufficient information from which to calculate the parameters. The indicated references are 

sufficient for comparison and i~spection of all of the parameter values given in the CHEMDAT file, although some 

unit conversion may be required. 
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Am(III)/Pu(IU) Parameter Values 

Dimensionless standard chemical potential (DSCP) values and ion interaction parameters for Am(Ill) and Pu(lll) 

inorganic species are given in Tables 1 and 2, respectively. These models were developed from a combination Of 

data from Am(lll), Pu(lll), and Nd{III). The Am(lll) and Pu(lll) models are identical in this release, although they 

may not be in future releases. The DSCPs are related by 

0 

:T (Pu(lll) Species) =- A~T (Am(lll) Species) v(L(Am3+)-i_{Plf•)~ 
AT . AT . IJ (l) 

or 

0 0 :T (Pu(lll) Species) = :T (Am(lll) Species) + v 8.294 (2) 

where v is the stoichiometric coefficient of Pu(ID) and Am(lll) in the species. The related equations between 

Am(IJI) and Nd(IJI) species are 

or 

0 :T (Am(lll) Species) 

0 

0 

= .l:..(Nd(lll) Species) + v 29.232 
AT 

where :r {Nd3•)=-270.926 (Rao etal., 1996). 

(4) 
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The binary interaction parameters values used for Am3+ -cl- require special attention. The values in the data base, 

as given in Table 2, are those used to develop all other +ID actinide parameters except those in Fanghii.nel et at. 

(1995}, who used the updaied set 0.05856, 5.6, and -0.019 from Pitzer (1991}. This introduces an inconsistency in 

the data base with respect to the trivalent actinide species and all parameters developed from these values. The only 

affected interpretation is that of data from cl- media where the free ion is the dominant form of the trivalent 

actinide, i.e., the determination of the DSCP for Pu(OH))(s}. The effect is small and appears to be of no . 

significance for WIPP applications of this data base. 

'lb(IV) Parameter Values 

Dimensionless standard chemical potential (DSCP) values and ion interaction parameters for Th(IV) inorganic 

species are given along with their-sources in Tables 3 and 4, respectively. 

Parameters for the Li+ and NH: systems with Th4+ and so;-, not reproduced here, are given in Felmy and Rai 

(1992). 

Np(V)IPu(V)/ Am(V) Parameter Values 

Dimensionless standard chemical potential (DSCP) values and ion interaciion parameters for Np(V) inorganic 

species are given along with their sources in Tables S and 6, respectively. Parameters that were taken from 

Fanghanel et al. (1995) or Neck et al. (1995) used a sligtllly diffe.rent set of binary ion interaction parameters for 

carbonate species. The parameter values at issue are listed in Table 7, including the values from the Harvie et al. 

( 1984) data base, as preferred for WIPP application, and the values from Pitzer (1991) used by Fangbanel et al. 

(1995) and Neck et al. (1995). Discussions with Dr. Volker Neck and Dr. Thomas Fanghanel of the 

Porschungszentrum Karlsruhe, Institut fUr Nukleare Entsorgungstechnik, and Dr. Andrew R. Felmy of Pacific 

Northwest National Laboratories Led to the conclusion that these small differences in parameter values are 

unimportant and well within the accuracy of the solubility model. Therefore, we have taken the Np(V) parameters 

from Fanghlinel et al. (1995) and Neck et al. (1995) directly without modification for use in the CHEMDAT data 

base file with parameters from Harvie et at. (1984). Documentation of the predictive ability of the Np(V) model in 

0.8, 3.0, and 7.8m synthetic ~p brines and in concentrated K-Cl-C03 and Na-K-Cl·C03 is in progress in Novak 

etal. (1996) and AI Mahamid et al. (1996). 
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Table 1. Dimensionless standard chemical potentials for Am(lll) and Pu(lll) species. 

Species 0 Source 
~ 
AT 

Am3+ -241 .694 Felmy et at., 1990 

+ 
AmC03 

-472.060 Felmy et al., 1990 

Am(C03)2 
~95.880 Felmy et al., 1990 

3-
Am(C03)3 

-915.460 Felmy et at., 1990 

AmoH2+ -315.352 Appendix A 

+ 
Am(OH)2 

-392.281 Appendix A 

Am(OH)3(aq) -471.603 Appendix A 

AmOHC03(s) -569.980 Felmy et al., 1 990 

Am(OH)3(s) -492.294 Felmy et at., 1989 

NaAm(C03)2-sH20(c) -1154.800 Rao et at., 1996 

AmP04(c) - 709.750 Rai et al., 1992 

Pu3+ -233.4 Felmy et al., 1989 

+ 
PuC03 

-463.766 Felmy et al. , 1990 

Pu(C03)2 
-687.586 Felmy et al., 1990 

3-
Pu(COa)3 

-907.166 Felmy et al., 1990 
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Species 0 Source 
~ 
RT 

PuOH2+ -307.058 Appendix A 

+ 
Pu(OH)2 . 

-383.987 Appendix A 

Pu{OH)3(aq) -463.309 Appendix A 

PuOHC03(s) -561.686 Felmy et al., 1990 

Pu(OH)3(s) -484.000 Fetmy et al., 1989 

NaPu(C03)2e6H20(c) -1388.174 Rao et at., 1996 

PuP04(c) -701 .456 Rai et al., 1992 
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Table 2. Ion interaction paramete.rs for Am(JD) and Pu{lll) species. Parameters for Pu(lll), not explicitly 
listed, are identical. Parameters not listed are zero. 

Binary Interaction Parameters 

~~0) ~p> ~~2) ' Source c .. 
IJ IJ IJ IJ 

Na+ 3-
Am(C03)3 

-{).256 5.0 0 0.0443 Rao et al., 1996 

Am3+ cr- 0.6117 5.403 0 -{).0284 Felmy et al., 1989 

Am3+ 2-
804 

3.0398 0 -2500 0 Rai et al., 1995 

Am3+ CI04 
0.80 5.35 0 ....0.0048 Felmy et al., 1990 

Am3+ 
H2P04 

0 0 -92.9 0 Rai et al., 1995 

AmOH2+ Cl ....0.6 3.0 0 0.2 Fangh8neletal., 1994 

+ Am(OH)2 
Cl -o.58 -o.9 0 0 Fanghaneletal., 1994 

Ternary Interaction Parameters 

k 9·· IJ 'Vijk Source 

3-
Am(C03)3 

Cl 0.16 Rao et al., 1996b 

so2- CIO~ 
Na+ 0.020 0.0014 Rai et at., 1995 

4 
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Table 3. Dimensionless standard chemical potentials for Th(IV) species. 

Species 

6-
Th(C03)5 

Th(OH)3co; 

Th(OH)4(aq) 

Th(S04)2(aq) 

":h(S04)2•9H20(s) 

Th(S04)2•8H20(s) 

0 

~ 
AT 

-284.227 

-1411 .378@ 

- 775.627. 

-622.840 

-911.69 

-1214.0 

-451 .408# 

-1775.90 

- 1680.00 

-2011.29 

-1837.57 

-2181 .81 

-2790.83 

Source 

Felmy et al., 1991 

Felmy et al., 1996 

Felmy et al., 1996 

Andy Felmy, personal communication 

Felmy and Aal, 1992 

Felmy and Aai, 1992 

Felmy et al., 1991 

Felmy and Aal, 1992 

Felmy and Aai, 1992 

Felmy and Aai, 1992 

Felmy and Aai, 1992 

Felmy and Aai, 1992 

Felmy and Aai, 1992 

@ :; ; ln(1o37.6)- (-451.408)- 4(0.0)- 5(-212.944) + 2(95.6635)], compare with second reaction in 
Table 1 of Felmy et at., 1996 

• = -{ tn(106.78)- {-451 .408)- 0.0- (95.6635)- (-212.944) ], compare with first reaction in Table 1 of 
Felmy et al., 1996 

# = -{ -tn(1 Q-45.5) - {-284.227) - 4(-63.435) + 2(-95.6635) ], compare with reaction on p. 182 of 
Felmy et al., 1991 

- . 

.. 



FMT, Version 2.3 INfORMATi.ON ONLY WP0#43037 
User's Manual, Version J.l January 9, 1997 

Pa e224 
Appendix V: Memorandum on Current Release of Data Base 

Table4. Ion interaction parameters for Th(IV) species. Parameters not listed or marked "." are zero. 

Binary Interaction Parameters 

J}~O) J}~1) p~2) ~ Source c .. 
IJ IJ IJ IJ 

Na+ CI04 
0.0554 0.2755 0.0 -{),00118 Pitzer, 1991 

Na+ 6-
Th(C03)5 

1.31 30.0 Felmy et al., 1996 

Na+ 2-
Th(S04)-3 

0.12 Felmy and Rai, 1992 

K+ 2-
Th(S0 4)3 

0.90 Felmy and Aai, 1992 

H+ CI04 
0.1747 0.2931 0.0 0.00819 Pitzer, 1991 

H+ 2-
Th(S0 4)3 

0.84 Felmy and Aai, 1992 

Th4+ Ci 1.092 13.7 -160.0 -0.112 Roy et at., 1992 

Th4+ so2- 1.56 Felmy and Rai, 1992 
4 

Th4+ 
HS04 

1.44 Felmy and Rai, 1992 

Ternary Interaction Parameters 

k 9" IJ 'Vijk Source 

Na+ cr- 0.42 0.21 Aai et al., 1996 

Mg2+ Th4+ cr- 0.60 0.21 Aai et at., 1996 
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cr- 0.60 

Cl 5.5 

CIO~ 
5.5 

Neutral Interaction Parameters 

n Ani 

cr- 0.29 

HSO~ 
0.68 

0.37 Roy et al., 1992 

WP0#43037 
January 9, 1997 

Page225 

by analogy with CIO ~ 

Felmy et al., 1996 

Source 

Felmy and Rai, 1992 

Felmy and Rai, 1992 
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TableS. Dimensionless standard chemical potential values for Np(V) species. 

Species 0 

~ 
RT 

-369.109 

-593.635 

-809.895 

- 1020.306 

-438.738 

-506.249 

-712.871 

-1048.062 

-1144.601 

-452.761 

-454.373 

-727.33 

-1173.55 

Source 

Fuger and Oetting, 1976 

Fanghaneletal., 1995 

Fangh~neletal. , 1995 

FangMneletal., 1995 

Fanghinelet al., 1995 

Fanghanel et al., 1995 

Fanghaneletal., 1995 

Fanghanel et al. , 1995 

Fanghanel et al., 1995 

Fanghaneletal., 1995 

Fanghanel et al., 1995 

Novak et al., 1996 

Novak et al., 1996 
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Table6. Ion interaction parameters for Np(V) species. Parameters not listed are zero. 

Binary Interaction Parameters 

p~O) 
IJ 

+ Np02 
ct- 0.1415 

+ Np02 Ct04 
0.257 

Na+ Np02(0H)2 
0 

Na+ Np02C03 
0.10 

Na+ 3-
Np02(C03)2 

0.48 

Na+ 5-
Np02(C03)3 

1.80 

K+ Np02C03 
0.10 

K+ 3-
Np02(C03)2 

0.48 

K+ 5-
Np02(C03)3 

2.34 

Temary Interaction Parameters 

k 

Oti 

~~1) 
lj 

0.281 

0.180 

0 

0.34 

4.4 

22.7 

0.34 

4.4 

22.7 

e .. 
lj 

-0.032 

~(2) ~ Source 
lj ciJ 

0 0 Fanghaneletal., 1995 

0 0.0081 Fanghcinel etal., 1995 

0 0 Fanghcinet et at., 1995 

0 0 Fanghaneletal., 1995 

0 . 0 Fanghaneletal., 1995 

0 0 Fanghcineletal.,1995 

0 0 Novak et al., 1996 

0 0 Novak et al., 1996 

-96. -o.22 Novak et at., 1996 

\ilijk Source 

Neck et al., 1995a 



FMT. Version 2.3 
User's Manual, Version 1.1 U~fORMAnON ONLY WP0#43037 

January 9, 1997 
Page 228 

Appendix V: Memorandum on Cum:nt Release of Data Base 

Hco; Ct0 4 
Na+ 0.095 -().010 Neck et at., 1995a 

CJ04 
Na+ 0.21 -().024 Neck et al.; 1995a 

Ci -().24 Fanghanel et at., 1995 

Ci -().21 Fanghanel etal., 1995 

cr- -{).26 Fanghanel et al., 1995 

Ci -().26 Fanghaneletal., 1995 

-1.9 Novak et at., 1996 

Neutral Interaction Parameters 

n Source 

Na+ 0 Fanghaneletal.. 1995 

Ci -().19 FanghBnel et al., 1995 
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Table 7. Binary ion interaction parameters values from Harvie et al. (1984) used in the WIPP data base, 
and from Pitzer (1991) used to develop Np(V) parameter values in Fanghanel et al. (1995) and 
Neck et a1 (1995). 

p~O) ~~1) ~~.2) Source 
IJ IJ IJ 

Na+ C02- 0.0399 1.389 0.0044 Harvie et al., 1984 
3 

Na+ C02-
3 

0.0362 1.510 0.0052 Pitzer, 1991 

Na+ HC03 
o.o2n 0.0411 0 Harvie et at.. 1984 

Na+ HC03 
0.028 0.044 0 Pitzer, 1991 
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This appendix documents thennodynamic parameters for the first. second, and third +ill actinide hydrolysis species., 

here represented by americium: AmOH2+, Am(OH);. and Am(OH))(aq). As stated by Silva et al. (1995, p. 80) 

"there is no experimental evidence for anionic hydrolysis complexes of Am(lii)." By chemical analogy, it is 

assumed that this applies to the other +ill actinides as well. Hydrolysis species can be the dominant aqueous forms 

of +W actinides under conditions where more strongly complexing anions lilce the carbonate ion are absent. 

Hydrolysis species become more important as the hydroxide ion concentration is increased, i.e., as pH is increased. 

The hydrolysis of Am(III) is given by 

Am3+ + noH- +-+ Am(OH)3-n 
n 

and the solubility of americium hydroxide is given by 

Am(OH)3(s) +-+ Am3+ + 3 011 

aAm(OH)3-n 
A- n 
t'Jn = n (A-1) 

8 Am3+aoH-

(A-2) 

The ion interaction parameters between the first and second Cm(ID) hydrolysis species and the chloride ion were 

reported by Fanghii.nel et al. (1994). These binary interaction parameters are given in Table 2 in the main text. We 

apply these values directly to Am(m) hydrolysis species without modification. 

Literature values for the stability constants for the hydrolysis species, Equation A-I. and the solubility product for 

the hydroxide solid, Equation A-2, are presented in Table A-1. In order to maintain a consistent data base, the 

constants for the hydrolysis species must be modified for use with the Am(OH)3(s) solubility product in the 

CHEMDAT data base. Consistency will be maintained by requiring that the constants associated with the sum of 

the above reactions be the same, i.e., 
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3-n 
Am(OH)3(s) H Am(OB)n + (3-n) ou-

A- ..,._ 3- (3-n) 
p n. -a n lo sp - Am(OH)

0 
aoH- (A-3) 

The data base uses the solubility product value -26.2 from the value for Pu(OH))(s) (Felmy et aJ., 1989). 

·Fanghanel et al. (1994) use the value for Am(OH)J(s) of logr<.;p = -28.2 reported by Morss and Williams (1994). 

To maintain consistency within the data base, we continue to use the value from Felmy et at. (1989). In future 

refinements, the data base may benefit from reexamination of this parameter value assignment. 

Because Fanghanel et al. (1994) do not report a value for the third hydrolysis constant, the value was arrived by the 

following method. Runde and Kim (1995) present measurements of the solubility of Am(OH)J(s} in SM NaCI 

media. These data for pH> II average 9.Z><to-I~, or 1.03x10-9m total Am(lll) solubility under these conditions 

where the third hydrolysis species is the dominant form of Am(UI) in solution. We have rounded this to a limiting 

aqueous concentration of 1x to-9m in 5.6m NaCI. Ion interaction parameters between the third hydrolysis species 

and Na+ or cJ- haye apparently not been reported. Assuming that the activity of the neutral third hydrolysis species 

is little influenced by the solution composition or ionic strength, we assigned the value zero to all ion interaction 

parameters for this species,, and achieved the equHibrium constant value reponed in Table A-1. The equilibrium 

constants converted to dimensionless standard chemical potential values are given in Table 1 in the main text. 

Table A-I. Thermodynamic stability constants for .f-ill actinide hydrolysjs species and An(OH)3(s) 

logl311 logj312 fogl31a logt<;p 
Reference 

6.44±0.09 12.3%0.2 n/d -28.2 Fanghanel et al., 1994 

7.59±0.7 13.88±0.6 16.27±0.5 Silva et al., 1995 

nld nld nld -26.2 Felmy et al., 1989 

4.44· 1o.s· 17.2. -26.2 . values used in data base 

• calculated as indicated in text; nld=not detennined 
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Appendix W: Current Data Base, HMW _Am3Pu3Th4Np2_960823.CHEMDAT 
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.o 
.o 
. o 
.o 
.o 
. o 
.o 
.o 
.o 
.o 
.o 
. o 
. o 
. 0 
.o 

s 1)00000)00000000000000000 
)0 11 2 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 

) )000000000010000000000000 
• 12 0 1 0 0 0 Q 0 0 0 Q s 0 0 0 0 0 0 0 0 0 0 0 0 0 
• 11 0 2 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 
• '100000000010000000000000 

lO u l 0 0 0 0 0 0 0 0 0 s 0 0 0 0 0 0 0 0 0 0 0 0 0 
4 6 2000100000100000~0000000 
0 6001100200000000000000000 

, -uo.Jt -6 
2 · l2U . 16 JWU 
l ·lto. ee M 6 
2 · l,O.H "''" 
2 ·1661 • ., "'" 
2 •7U. U ,..6 
2 ·1tSC. tO rwu 
2 -12s .n "'" 
2 '"·'" •• , . .. _ .. 

,.., C'l· 
_ .. _ .. lba<aO, ba<al. batal. <pblt HOftt - glwa .2Ut; HI 91"*• .2~6& 

.... COt• 

.... K$01• 

~· OM• 
.... Ht'OJ• 
Me• COJ• 
flo• 8COIIIt· 
flo• IOIOJCOHit• 
"-• llt OS COHl t • 
*• &r· 

·-· _ .. -· H>QU ,..., 
IWU 
ntU 

flo• AIICC:OJI2· ~~ 
Ka• Aa(C'Ol) ,.... JtkPfMt6 
It&t C:lot· Ptl 
flo• -2 101112· IIUllna<tS 
,... "I>Qlt'Ol• na<n 
lla• "I>QlCCOll 2•· nattS 
... "»021C:Ol, , . . ... Plfllt5 
,... ta-'Ot- .,1 
Jte.• HJ04• Ptl 
*-• ~·- Hl 
flo• 'ftiC$0&13• 1'1\U 
flo• TIIIOMIJCCO)f• 
""' ftCCOl)S .. • ~~' :::: =· =~ 
NA• Ae• Jftle96 

•· Lee· ~· .... IOC:lt- aott' 
Nol• MClh lltOIJ6 
.... C:lt•- t\Ott6 
lla• Hl£111".... ROIJJ 
.._._ ~· lllOt" 
Ha• lllliii'A-· RCNU 
»a. ID'rA,•• Jtart' 
•• ~·· ttatt6 
k• Mp())Clt_r ROft6 Ma• _,___ IIOttlb 

.... ~20lil:· ltatJ6 
tee• UCOHU (COU,•• ~1'' 
tie• U(COJ,S• •• JltaU' 
lla• UIIOff)• • 
.... P\atCOl 12-
,... P\t(C'O),)e:• 
Hli• f\&ED!A• · 
.... c:.clt-
... c:e.EOTA• 
He•~ll· 
.... VDU.AI\f)· 
lla• ..,....., ... 
II&• UCON,lCeolU• 
.... ttge1t- ., 

··~· Me• UJWAQU• 

•• C'l • 
•• ao4• 
K• MSOt• 
It+ ON .. 
~· MC'Ol· 
K• COl• 
X• 8 CONi t• 
It• llO)IOK)t• 
a• lt05COHt4• 
~· ar .. 
It• M(COll2· 
a• MCCOlU• · 
Jt• Cl ot• 
lit• MpolfOMJ2• 
l• MI><I)CO)· 
•• lt[p0l(00))2•· 
X• tt»Q)CC'OlU•
Jt• M2POt· 
It• MJIOt• 
It• flOC•· 
J:• 1'btSO.I)• 
~· TllCOHll CC'Ol)
a• 'Th tc:ol) S• .. 
It• HOlt• 
It+ OX• 
It• Ae
JC:• Lee· 
•• HlC:l t-
JC• tclt• 
Jt+ Cit• • 
&• H.JGPfA• 
a • ttllZ:DtA• 
It• MEZn"A-
k·• mrA•• 
k•~·-
lt• llpO~Clt• 
•• Mp02£0r'A•• · 
•• ""'20><· 

"""lOllY oi/MIUll
-lOVY W/MUUI 
Ratt6 
attral OV)' .,,Mo .. 
.aDalOO')' W/liQ•• 

-·· -· _ .. _ .. _ .. _ .. 
"'" FVI6 

"'" 

IUiaiOVY V/ 111!.• 
&nalogy ., ... 
HpCVIIISUU 
PJI 
Ptl 
Ptl 
r·an 

pfl 

It• IICOtlttiC:O)U• • IIAU' 
a• VfCOlU• • • bJt f 
•• tlf5'04) )• 
•• "'ICOll2· 
~· P\.IICOl)h• .,..,...__ 
Jt• C'.Ch.· 
k+ C·aiDI"A• 
ll• ti'DI.INII 2 -
-_. Vt:N.antl • 
It• U'rltu.Abl t· 
ll• Utok))f(OJU• 
ll• M;Cit-
._. MIJIDTA• 
Jt• UIIII.&Mfl-
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Appendix W: Current Data Base, HMW _Am3Pu3Th4Np2_960823.CHEMDAT 

:le!l I • JISt 1 •• 1 • .o -.ooou C.•• Cl- .... 
ro 1 . )0 l . ttn -s• .a. . o ce- 104-• 

_ .. 
71 I .JIU J . Sl .o .o e.- MSOI-

_ .. 
n 1 -.nn -.2)0) -5 .1) .o c:a·· Olf ... -· 37J 1 .. l . t77 .o .o 

C:.•• - - -· 374 1 .o .o .o .o C'a•• C'Ol• -· ~15 1 .o .o .o .o C.•• •tOHH• ,.., 
3f ti 1 . 0 .o .o .o Ca•• llOl(OH)t• ,.., 
Jn 1 .o .o .o .o ea- a&OSCOIU t• ""' m 1 .o .o .o .o c..•• ar-

I .o .o .o .o C.•• Ala(C'OlU-
) .o .o .o .o c.e•· • rC'Olu-. 

381 l . f ill l.1S' .o -.oosoo ca•• C:lOf .. Hl 
38~ I .o . o .o .o c:e .. llpOlCOHt2· 

~~ 
l .o . o .o .o c.- llpOlCOl-
) .o .o .o .o e... tiJt02 (('O))l-

385 l .o . o .o .o ca•• llpOlCC"'lU ... 

~9 
1 .o .o .o . 0 C.•• Kl.JIO·-
) .o .o .o .o C.•• NfCM• 

sxs ) .o .o ,o .o U•• ~·· 
9 l .o .o . o .o C.•• ft(S'Ot)h 

390 ) .o . 0 .. o .o Ca .. ft COB) l(COl) -
$!!1 l .0 .o .o .o c.- ft CCOl)S• •• 

~ 
I .o .o .o .o c ... wo..-
2 .o .o .o .o ca•• ox• 

t l ,o .o .o .o C••• lw:-
~r, l .0 .o .o .0 C.•• t.c--

:l~ l .o .o .o . o C&H Kl:Cit• 
2 .o .o .o .o Ca•• Melt.. 

!~ · 
) .o .o .o .o C.•• ctt-• · 
l .o .o .o .o ea- Hllti"D.· , .o .o • 0 .o Ca• • H21ZD'l"A• 

·~ 
) . o .o .o .o C:••· HEtrrA• -

: :! ) .o .o .o •. o C.•• ltii'A.-• 
l .o .o .o .o cau ~A•-

40~ 2 .o .o .o .o Ca•• NpOl!Cit• 
405 l .o .o .o .o Ca• • lfCPOlEDI'•••-
40G 1 .o .o . 0 .o C& .. MPOZOX-

407 , .o .o .o . o Ce •-• U(O.U6(COliZ•• 

~ 
) .o . 0 .o .o Ca•• U(C:OltS•-
2 .o .o .o .o Ca .. U(S04))• 

410 1 .o .o , 0 .o Cll•• PUtCOl)2• 
41 1 2 .o .o .o .o ca- P\l(CO)) 1•-

~ 12 I .o .o .o .o ca •• 1\AZDrA-
413 1 ,o .o , 0 . 0 Ca•• c:ae.&t-.,. • .o .o .o .o C.• • C&EEJ'lA• 
41'\ • .o .o .o .o e.- t.rrNAall:• 
~,t; 1 .o .o .o .o e.- UD.VA.Df l· 
4\i J .o .o .o .o C.•• UnlWU • 

m 2 .o .o . 0 .o C.•• UCOIIJ)fC'Oltl• 
I .o .o .o .o ca- fi;Clt· 

k2!f ' .o .o .o .o c.- M;Ein'A• 
l . o .o .o .o C.•• Uma.t.ntl-

422 
<123 1 . JU>S l.U1S .o ,00519 --CJ.· -· 42~ 2 . 1110 ) . JU _, .21 .025 

-- cot• -425 1 ..... .. ,, .o .o MD- M$06· 

_ .. 
426 1 .o • o .0 .o ._ .. OM• 

_ .. 
42 7 l . JU • 1011 .o . 0 

-- HC'Ol • 

_ .. 
428 2 .o .o .o .o -- =· -· 429 I .o .o .o. .o ttv"•• ltOHl • · "'" 430 l .o .o .o .o llf•• IJOltotu • · NU 
431 2 .o .o .o .o tiD•• MOS (OH)t• '"" 432 1 .o . 0 .o .o til- IT• 
43J 1 .o .o .o .o 1111 ..... CCOliJ· 
434 l .o .o .o .o 110•• M fC:Ol P •· 

~~ 
I . u u 2 . 0 .. .o . oo.tS'JI II;•• ClOt- H1 
I .o .o .o .o ttg .... Mp0:3 COMU-

~7 I .o .o .o .o .... NpalC'O)• 

~53 
J .o .o . o .o MD•• NpOJ(CO),,. . ... 
) .o , 0 .o .o ::::: :r~~lD .... 

~~ 
1 .o .o .o .o 

' .o .o .o .0 ttg•• HPOt• 
442 J .o .o .o .o --~--
~.\(j 2 .o .o .o .o ttg• • 'fh c so. U• 
44.1 l . 0 .o .o .o Mol .. 'n\fOHtlfCOll -

•IdS ) .o .o .o .o teo - '1'hCC'Oll5••• 

:r, 1 .o . 0 .o .o HG- MOX-

2 .o .o .o .. HG•• OX• 
448 1 .. .o .o .o ttg .. ~C· 
449 1 .o .o .o .o 

-- lAc• 45() 1 .o .0 . o .. NO•• K2C1~-
45 1 l .. . o .o . 0 ltV•• HClt.• 
~!;!! ) . o •• .o . o No• • Cit• .. 
4r.J ) .o . 0 .o .o 

- ·· KliEITA-454 ) .o .o .o .o No•• K2.artA• 
CS'i l .o . o .o .o Mg•• KEOtA•-
458 l .o .o .o .o Mv•• I:D'!JI.•• 
i!'; ) .o .o . 0 .o ttv•• ~·-

!D 
2 .o . 0 .o .o Her•• "PQlCtt • 
) .o .o .o . 0 lOCI•• .... 11:171'1.••· 
I .o .o .o .o • ·· 1!P020X• 

•fll ) .o .o .o . 0 It;•-· ucowucco:ua-
4H 

, .o .o .o .o Mg._. U(CQ_J) 5-• 

4 3 2 .o . 0 .o .o Mu•• UCSOIU• 
4G• 1 .o .o .o .o Ill•• f\l (CO)))-

-1-'lS l .o .o .o . o llg:•• NCC'OllJ .. 
4&6 I .0 .o . o .. ,.. .. ~-
(67 I .o .o .o . 0 Mg-.-. c:ac..tt'• 
4G8 ) . 0 .o .o .o wo •• c::a!D'rA• 
ole !I ) .o .o .o .o 

- ·· U'III.I.A.D.t 2-470 1 .o . 0 .o . o -·. Ula&Ailll .. 
(71 2 .o .o .o .o IIIJ·· - U· 
472 2 .o .o . o .o • MQ• • U(ON)liCOl)l• 
473 I .o .o .o .o _ .. II;Clt-

474 ' .o .o .o , 0 "" .. Mvllmo• 
47!' I , 0 .o .o .o IIV•• - u-
4 76 
477 - . 10 I . UI .o .o MGOif• Cl • -m .o . o . o .o -.oM• SO&• _. . 

.o . 0 .o .o ltgOM• M$04• 
_ .. 

m .o . o .o .o MQOM• CJIC.-
_ .. 

.o .o .o .o M;ON• JCCQl - -482 .o .o .. .o MIIOM• COl• -~03 .o .o .o .o M;OM• 11011! 4· 

~~ 
.o .o .o .o JtgQM• llOJ tOM) .f.• 
.o .o .o .o IIQOK• .. os cow• .,. 

4$l' .o .o .o .o MgOH-• B't· 

4R7 .o .o .o . 0 ~· MCC03)7-

~H 
.o .o .o , o M;OK• AIIIC:Olll• · 
.o ,o .o .o l!lgOH.• ClCH• 
.o .o .o . o IIIIOK• Np02IOHt 2• 

491 . 0 .o .o .o M;OH• Np02C:O)-

~02 .o ,o .o .o MGOK• JifP02CCOJU.--



lr------------------------------------------------------------------------------------------------------------------------------------- ----·-

~93 
4!!4 
4!1!' 

~ 
:~ 
500 
501 

~ 
5~ sos 
~ soa 
SO!l 
510 
!'\1 
512 
513 
514 
g~g 

T q 
52 
5~1 

~~~ 
~24 25 
~:16 . 27 m 
590 
SJ1 

s. · SM 
53 
5Jfo 
536 
537 

~ 
S<O 
Sdl 
5~2 
543 
54~ 

SdS 
S-lt: 
!'J7 
548 
549 
550 
!\SI 
552 
SSI 

~ 
~rr 
558 
559 

~, 
56~ 
sg~ s s 
~sr, 
~67 

~~'II i;-:5 
lio7f 
572 
57:1 

~t~ 
57il 
577 
578 
57~ 
580 
St1 
58~ 
!i83 m 
586 
f.07 
sea 
5~ s_ 
~91 
502 
59J 
S!!C 
5!1!' 
596 
597 sgs 
~88 
601 
GO~ 
603 
604 

~ 
607 
G08 
609 
6l0 gn 

12 
"1:1 g,& 
Gl 
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. 0 .o .o .o ttJOM• IIIP02 (rc))) l ••-

.o .o .o .o MvOII• IQ--

. 0 .o .o . o .... ~ . 

.o .o .o .o ...... 704 .. -

.o .o .o .o -·'1!>1-ll• 

.o .o .o .o lt!JOM• ftCO'HilCC'Oll-

.o .o .o .o MgOH• 'l'b(COltS--

.o .o .o .o llgOtl• IIOx· 

.o .o .o .o ttgON• ox-

.o .o .o .o MgOH• at-

.o .o .o .o MgOH• ~ 

.o .o .o .o HQOM.• fD:C.ic.-
.o .o .o .o tt!;OH• Melt• 
.o .o .o .o llgOH• Clt•· 
.o .o . o .0 llgOH• IODml· 
.o .o .o .o M;OM• JD.ID'D.-
.o .o .o .o llgOH• IIED'I7oo. 
, 0 ,o . o .o MvOH• Dn'A .. 
.o .o .o .o M!iJOM• Mmi'A•· 
.o .o .o . 0 ltgOM• 101>02Cit• 
,o .o .o .o ltgOH• llpOlmrA••· 
.o . o .. .o lfgOHo llp020,.• 
.o .o .o .o llgOHo OIOHU (COJI2~ 
.o • 0 .. .o IIQOll+ Utcol)S .. _. .. .o .o .o KgOH+ VCSot)l• 
.o .o . o .. ltg()Ho PI>ICO)ll· 
. o .o .o .o MvOltt PI>IC031J• · 
.o .o ,o .o 1190H• NZI7l'A-
.o .o .0 ,o ttQOM,. CaCJ t-
.o .o .o .o MgOH• C'&EM'A~ 

.o .o .o .o lfgOHo tlnuMU • 
. o • o .o .o M!JOM+ QnlaA.Df J .. 

. 0 . o .o .o IOVOH• t/INAZIU• 

. o •• .o .o IOQOHo UIOHlliC03ll• 

.o .o .o .o IOgOHt Ngelt• 
.o .o .o .o IIQOH• tt;'ll7rA• 
.o . o .. .o tfi'O"·~··-

.1775 .zus .o . 0001 M• C:l~ -· .. ,.. .o . o .. .,. H• SCM• 
_ .. 

. lOU .$556 . 0 .o M• HSC>t• -· .o .o .o .o H• ott• -· .o .o . o .o H• MCOJ ... -· .o . o . o .o Mt COl• 
_ .. 

.o .o .o .o R• a(OH»•· "'" .o .o .o .o H• .lOJ tONI ,_ .... , 
, 0 .. . o . 0 M• 840S (Off) • • ..... 
.o . o .o .o M• at-
.o .o .o . 0 H• ... (COlll · 
.o .o .o . 0 H• M (COltl• · .1,., . U U .o . OOIU H• CleM ... Pfl 
.o . o .o .o M• "PCn iOIIl l· 
.o .o .o .o H• JCPOlCOl-
.o .o • o .. N• HpOlCCOlJ2• -
.o .o .o .o H-• lfPC)ltCOJ)l .. --
. o .. . 0 .o H• K2-JO'-
.o .o .o .o H• KPOI• 
.o .o .o .o H• tot-... .o .o . 0 H• 1bCsotll• FAJ2 
.o .o .o .o H• 'ftiCotlll I COli· 
.o . o .o . 0 II+ ftfCO)tS•--
.o .o .o .o ... lt:bl-

.o .o .o .o H• OJc• 

.o .o .o .o N• Ac'-

.o .o . 0 .o H• C..e-
. 0 .. .o .o H• M2Cl<• 
.o .o .o .o H+ ttC'ltsc 
.o .o .o . 0 M• C!t.•~ 
.o .o .o .0 H• K)ari'A• 
. 0 , o .o .o H• Hl~• 
.o .o .o .o H• IIEDTA•-
.o . 0 .o .o H• ~·• 

.o . o .0 .o H•~•-

. o .. .. , 0 If• llfpOleit• 

.o ,o .o .o H• Np02~-

.o .o .0 .o H• Np0l01• 

.o .o . o .o H• U'OH) . (C:O))l .. 

.o J .o .o H• UIC0l.5••• 

.o .o .o H• IIU:O~Il • 

.o .o . o .o Ho ... (CO)))· .. . 0 .o . 0 H+ N.COllh-

. o .o . o .0 H• PU2171'A• .. .o .o . 0 H• C..C:lt• 
.o .o . o .o H • . C&£D'l'A • 
.o .o .o .o H• CID\IAI\U• 
.o .o .o .o H• UnuAI'JU• 
. 0 .0 . 0 . o H• liM&Ant4 .. 
.o .o . o .o H• UCOHU(COJI2• 
.o .o .o . 0 K+ tlgeit ... .. .o .o .o H• ltD'IDTA• 
.o .o .o .o H• lftwAI>tl• 

1 . 16 . o .. .o l1fl COMifl• C'l- ,_ .. 
l .. .o .o .0 Mga(OM,t• SOC• -·· l .. .o .o .o 11;&101111• K""'• -· l .o . 0 .o .o Mg'ICOHit• 011· -· l .o .o . 0 .o ttpJ(otl)4• HC'O) ... 

_ .. 
I .o .o .o .o lltg:ICOMtt• COl-• 

_ .. 
~ .o .o . o .o ..... (011)1• 8101114 • 
l . o .o .o -• .._COIUh &l0l(Oft)4 · 
l .o . o .. .o _.COA)t• M0SCOHl 4• 
l .o .o .o . 0 -'COWH• a.r-
l .o .o .o .o llgB(ctll&• ADICOl)2· 
l .o . o .. . 0 l'll;atOM"• MC~U• .. 
I . o . o •• . 0 ... COtUt• C:l04• 
l . 0 . o .. . o llg'lfOHit• ~lCOIU, ... 
l . o .o .. .o M0810Hl&• NPCnC03• 
l .o .o .o .o -ICOIIU• -.o2 CCOl}%•· 

1 • 0 .o .. .o tlg'ltOMl t• llpOl(COJU••· 
l .o .o .o .o IIPfOH1t• KlPOt-
I .o . o .o . o M081011lt • ....... 
l . o •• .o .o ftQ:ItOHU• JIOI•· 
l .o . o .. .o MgiCOMU• 'l'lltcot))• 
l .o .o .o .o M0810H) I• 1!11QIII)(C03l • 
l .o .o .o .o Jtgl (Oiflh Tb CC:Olt s--.. 
l .o .o .o .o MPtOHtt• ltebt-
l .o . 0 .o .o MgiCOMU• CJ:Ilc 
l .o .o .o .o 808(0MU• IV!-

l .o .. .o .o tecratoMt•• t.ac-
l .o ,o .o ,o MOICOHl Co M2CI~-
l .o .o . 0 .o MOBfONU• tteltc. 
1 .o .o .o .o t'tgBCONt t • cu.-
I . o •• .o . o Mgi(OM}U H1£DI!"A• 

l .o · 0 .o . 0 M08 IOHICo 112G71'A• 
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617 I .o .o . o •• MlflfONI&• MIIJTA .... 

m I ,o .o .o .o .... fOWl .. a:PD..-
I .. .o .o .. ..-cau• a.mD.-

620 I .o .o .. .o llfi iOIIIC• ._.,let,• 
m 1 .o .o • o .. IIPIOit• • ~IS>Q-

I .o .. . o .o ..., ... ) .. lllpQ)Ox-

m I .o .o .. .. 111;1110111•• VIOIIIUCOJU-
I .o .o • o .. lllgiCOICf t• UtCOltS•-
I .o . o .. .o IIVIIICitll .. Ul-ll• 

~~ 
1 .o .. • o .. 111110111•• "'ICOJll• 
I .o .o .o .o ...... OM.h 1'\af(.'Q)U•· 

28 1 .o . o .. .o -COMtt.• NIZJ'!'A• 

~~ 
1 .o .o .o , 0 IIII(OMil• C:.Cl<• 
I .o .o .o .o Ml•co"tt..- c~;. 
1 ,0 •• .o .o llgiiOHif• lln-ll· 

I 
I .o .o , 0 .o 111110111 .. Ub.W.U• 
I .o ,0 .o .o 111110111• · _ .,_ 
I . o .o .o .o 111110111•• UIOIIIlfCOlU• 

5 I . o .o .o .o ... , ....... llgCil· 
~ ' .o . o .o , 0 ... 10111••...-. 

' I . o .o , 0 .o ,_.fCIM)t• ~U· 

. 1 . n .o .o .. c:&IIGIII•• Cl• 

' .. •• .. .o c:aa It*... 101• -· I 1 . 0 .o •• .o t:aatOitl h JUOt:.o. -· ~2 1 .. .. .o 0 Cd ICIIMt t.• etC• -· m 1 , 0 .o .o .o Cd IOIU t. • MC'Ol• -· 1 .o .o .o .o c:aljOHI(• COl• -· 1 ,o .o .o .o C&I COHi t.• ICOtllt• 

~l 
I .. .. .o .o C .. lOIII • • IIO)IqMIC· 
I .o .o .0 .o ::::::: ::!S(OMH• 
I .o . o .. .o 
I .o .o .o . o c:&IIOHI•• MIC'OJU· 

m I .o ,o .o .o CUCOMi t. • MtC'OlU-
1 .o .o . o .o c:ai (OHt .. Clot• 
1 .o .o . o . o Ce.lfOMth ~(Oifll• 
I .o .o .o .o c:all<*t•· ·Kal· 

m I .o .o , 0 . 0 c:&IIOifl•• ~fCIO.IU•-

I .o .o ,o .o caac•••· ...,ol(CQJI J•-
1 . o . o .. .o C&aiOMJt.• IIQJII04,• 

65i I .. .. • o .. c:.A I Ott. t. • toot• 

II 
I .. .o .o .o C&IIOM'h 104•· 
I .o • 0 .. .o C&ICOMtt• ftfi:Ott)• 
1 .. . o .. .o ca.tiOIIIC• 'ftliOIIUICOll• 
I .o .o .. .o C&ICOtUt.• ft(CO.ltS .. • 
I .o .o .o .o C:&ICOHih MOx• 

I 
I .o .o .o .o CaiCOKt t • GJf• 

I ,o .o . o .o CelHOtU 4 • N:-• 
I . o .o . o .o Cd(ON)h lAc--
1 .o .o .o .o CdiOIIIC• taCit· 
I , 0 , 0 .. .o C*a(OM)t• MCU.• 
1 .. .o .o .o e.AtOMU• c,U:•-
1 . o .. .o .o c:&IIOIU • • IOII!n-

H~ 
1 .. .o .o . 0 e..ac•••· ~ 
I .o . o .o .o CdiOifH•~ 

2 I , 0 .o .o .o C'&IICIIJlt• ED'I1-
73 1 .o .o .o .o C&IIOMt t • MIXJ'D..•• 

~· I .. .o .o .o c:&IIOIII•• -2Cit• 

~~ 
I .o . o . o .. Ca.ltOMtt• ~·•· 
I .. .o . 0 .o c:&IIOHt•• ._..,211><• 
1 .o .o • o .o C&a(OH, . • QCOK)4 (C'O))l .. 

II 
1 .o .o .o .o CdCOMt h UCC'Ol)S .. .-
1 •• .o .o , 0 CdiOHI • • UfiOUh 
1 .o ,o .o .o C .. IOH,.• "'ICOlU• 
1 .o • 0 .. .o CdCOIUt• P\I(COJt1• · 
1 .o .o .o .o Cal tON U • Jl\illn'A• 
1 . o . o .. .o c:&IIOifl•• e.ci<· 

li I .o .o .o .o CaiCOMi t • c:aa::tr"D• 
l .o .o .o .o C..l<*,.• -u-
l .. .o .o .o C&IICI!It4• u.aADI J-
I .o . o .o .. 

c.II IOifl •• - ·· · 

~~ 
I .o , 0 .o .o C&IICIIUfi• OCOM)ltto)),• 
I .. .. .. .o C&IIOIU 41 • MgC.1 t.• 

(;!!() I 0 .o • o .. CdfCICtt• -~ 

ifl 
I ,o .o . o .. CdtOMU• ~11· 

1 ·'"' s .• O) .o -o.ouc M••• Cl• nnu u.--u .,.1,...1 

I 
) I.OIU .o -2500 .o ....... .0.• llnU 
1 .o .o .o . 0 M••• MI04• 
I .o .o .o .o Aa•-OM· 
l .o .o . o .o Ala••• MCOJ-
l .o .o . o , 0 .... C'O) • 

~ 1 , 0 .o .o .o -'-••• lfOMit· 

m 
I .o 0 .. .o ,._.,, IJOJtOHlt• 
I .o .o . 0 .o ....... ltOSIOlU fi• 
I 0 .o . o .. ,.._ ...... 
l .. . o .. .. ....... M(C'Olll-

j~ I • o .. • o .. ... , M tC'Oltl-
1 ••• s.n .. -o.o ... 

--- ClOt• 
rano 

~~ 
1 .. .o .o .o _ .. -21010!--

1 . o .. 0 .o --·>COl· t8R ) .o .o • o .o - ·· • ._.,liCOlll ... 
l .o . o .o .. M-• Jllp02CCOlll• -

710 l .o .o -U. t .o ,..,.. kJJICM• MPH ttr .. • · 10104 val"•' m I .o • o .o .o ,. ... ~ . 
l .. .o .o .o ...... P04-

713 l .o . o .o .o •••• 1'ftltot•l· 
i1• 1 .o .o .o . o M••• 'ntCC»t.UfCOU · 

71b 
, .o ,o .o .o M•u 'l'bCCOliS••• 
1 .o .o 0 .0 .._.,.. MCIX· 

~h I . 0 . o • o .. ,..._ .. 
718 I ,o .. .. . 0 ,._. AI:• 

71 I .. .. .o .o 
_..__ 

~? 
1 • o .. .. .o _.. ractc-

' , 0 . o .. .o --· MC'-lt-• 722 ) .o .o .o ,o - -· Clt,e-
723 , .o , 0 .. .o ,...... Ml~-
72J ) .o .o • 0 .. ~··~ 
'2~ l . o .o 0 .o ..... ~.·-

$2. l . o .. .o .. ... .... ~.·· 
7:1. ) .o . o · ~ .o ,.._ .. ~ .... 
·~a 

, .o .o .o .o ......... Mp02<:1t• 

~~ 
, .o . o .. .o M•• • .,02CDTA••-
1 .o .o .o ,0 U••• MIIO)OX• 
1 . o .. .o . o •••• 0COMHCC'Oll 3.-:• 

ill 1 .o , 0 .o .o .._.., UCC'OliS••• , .. .o .o .o ....... UCSCMU• 
1 .o .o .o . 0 --· P\t tC:Oll)• 

m 
) .o .o .o .. - ... ,COJ,_ 
I . o .. .o .o ,..,. ... ~ . 
I • o .. .o , 0 ,.. .. cec&t• 
) .. .. • o . 0 ,.,._._. ca.a:rr:a • 

73 ) .. .o .. .o 
__ _,,_ 

7.0 1 .. .o .o .o -.-~)· 
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7~1 .. .o .o .o ,.. .•. ~··· 7J2 .o .o , 0 .o M • .. UIOIU2(CO)U• 
743 .. •• .. .0 

-· tocrtlt-
74~ .o .o .o .o ,_._.._. ttgJ:DfA• 

74~ .o .o .o .o. ... .. tAwAall· 
7J 
7.;7 l .o .o .o .o MCOl• Cl• 
748 ' .o .o . o .o ....:ol• 1'04• 
749 l . o .. .. .o AaCOJ• MSO&• 
750 1 .o .o .o .o Aaii:O) • OK• 
751 ' .o .o .o .o ~J· Nt'O)• 

752 1 .. .o .o .o A8COJ• COJ• 

~~ 
1 •• .o .o .o MCOl• 110111•· 
1 .o .o .o .o _...,. alOliONl4· 

75r. 1 .o .o . o .o ...-:ol• at OS (OtU. • 
75~ 1 .o .o .o .o ....:oJ• aT• 
1'r."i 1 .. .. .o .o ~l• M IC'Cill2· 

~~ l .o .o .o .o N:IC'Oh Alt(('OJU•-
l . o •• .o .o ..:OJ• Clot• 

7Co0 1 .o .o .o .o MCOl• -2101111· 

~m 1 .. .o .o .o MCOlo -2COl• 

' . o .. .o .. MCOl• _,(COli'-
763 1 . o .. .o .o AIICOJ• MpOlCCOJU••· 
71>-1 1 .. .o .o .o ...::01• 10101• 
785 1 .o .o .. .o ~!.co). 81'0&• 
i66 ) .o . o .o .o ~,.,.,. .. 
767 l .o . o .o .o 

=t:1:m~,, . 7Cia 1 . o .. .o .o 
76!1 1 .o .o . o .. AIIC'OJ• ftlteou s---. 
no I .o . o .. .. AICOJ• Hox-
n' l . o .. .o .o AIIC'OJ . o;c. 
772. l .o .o .o .o AIICOJ• k-
77J 1 .o .o . 0 .o AI:ICOJ• t.e· 
i74 1 .o . o .o .o ...:OJ • IGC 1 t-
nr. 1 .. .o . o .o MCOl• ...,, •• 
;'7~ 1 .o .o , o .o AaC:CU• C'&t•• 
m 1 .. . o .. .o MI:O). MliDD.· 

m l • o .. .o . 0 _...,. lC281m.• 
1 .o . o .. .o A.IICO)• tct:D'Ill• · 

780 1 . o .o .o .o ...:ol• ~-

~li l . o .. .o .o AIIC'O) • A.IIIEI7rA. -
I . o .. . 0 .o ...:OJ. ..,OX.i c.-

783 1 .o .. . o .o ...:OJ• ~~··· 
~8J I •• .o .o .o MC01• ¥2CIIt• 
785 1 .o .o .o .o MCOl• UCOtU4CC"'l)l•• 
76G 1 .o .o . 0 .o .-..::oh UCCOltSu• 
787 l .. .o .o .. MICOJ• OteotU• 

m I .. .. .o ,o MCOl• lU I COli 2• 
l .o .o .o .o A&ICOh tuCeoJU•· 
I .. .. ,0 .o MOOl • IUII)TA• 

791 I . o .. .. .o MCOl• C.Clt• 
792 l .o .o .o .o Attii:IJJ• Oai:D't.ol• 
793 l .. .o . o .o ...:0)• vrNAnfJ• , .. I . o .. .o .o .WCO.h urn&AJJ:U• 
79!' I .o .o .o .o .:0') • Uft\I.Mi t• 

786 1 .o .o , 0 . 0 '-COl• U'OIUlCC'Oltl• 
797 I .o .o , 0 .o _,,. ¥1•-

$~ l ,o .. .o .o AIICOl• Mel~ 
I .o .o .o .o -..::ol• Otn&Anll· 

800 
1101 1 l.Of2 1) , , -uo. - . lU ,. •••• c:.t- ltoyt2 

i~ 
) \ . S6 .o •• .o fb••• • CO'• nn 
1 l . U .o .o .o ,., •••• KS04- nn 
1 .. .o , 0 .o ":ll• ••· 014• 

0~ I .o .o .o .. ~_._.. MCOl· 

go1 
J .o •• .o . o -n.-- ClOJ• 
l .. . o .. . 0 'l'h•••• atOMit · 
I • o •• ,o .o ft+ • • • alOl tOMU• an ) .o .o . 0 .o '!be••• I40S(OHU • 
I .o . o .o .o ft-·· .,. ... 

811 1 .o .o .o .o 'rb•••• AatCOJ) 2• 
812 J .o .o . o :o ft•••• M ICOl' 1-
81J \ 1 . U n .1 .o . ,ost ft•••· C:lOt- C'niUOUt 
814 1 . o .. .o .o Tb• - • JIIW!Ol tOHI2-
815 \ . o •• . o .o 'nil•••• M))02C'Ol ... 
BIG l .. .o .o .o n.•--• Mp02(COJU-
1117 ) . o .. • o .o ft-·· lfJl02fC'O))) ..... 

~~ 
1 .o .o . 0 .. Tb•••• Ml~-
) .. .o . o .o ft••·· M:PO<l• 
) .o .o .o .o '!!)••·· f!CM• · 

821 l .o .o .o , 0 Tb-·· ,.$0~1h 
822 1 .o .o . o .o ft .. .-. 'ftaCOH)l (COlt ... 
S23 1 .o .o .. .o ft-•• 'ft\4CO))S• .., 
&24 l . o • o .. .o ttl•• •• ---
u~s ) .. .o .o .o 'f.b---· ex.-
f2G l . o .o .o .o ft-·· Ac· 
- 27 l • o .. .o .o ,. ..... lAC* 

a2a l .. .o .. o., .o 'I'll-•· tQC1t.• 

829 ) .o .. .o .o '!'b·--· HC:.lt• 
~30 ) .. .o .. .o 'Tb•-· C:lt.• · 
831 l .. .o .o .o ft.._• Ml crn:A• 

835 J .o .o .o .o ft ... _.. M)IXJ't~· 
u ) .. . o .. .o Tb•••• ~·· 

Hi 
) .. .o .o .o 1'h•• •• IDTA• • 
) .. • o .. .o 1"h•••• MBI)'I'A•-
) .o .o .o .o 'lh-•• llp02Cit• 
l .o .o .o .o '!ft-.• -larrA••-

il l .o .. .o .o n.- ""'20>1· 
1 .o . o •• .o 1-"H·-• ti(OM)t(CO))l•• 
1 .. .o .o .o ""'•••• U(COJIS••• 

84~ 1 • o .. .. . 0 'l"b•-• OCIO'Jl• 
g~ l .o .o .o .o 'Itt.-.-.. f\liCOl)l-

) .. .o .o . 0 ., ... - liuiC:OlU-a:· sfl 1 .o .o .o . 0 ,._ .... ~-

H~S l .. .. .o .o ft-- cactt· 

l~6 1 . o •• .o .o 1'b-•· c.a~D'D-

i~ l .o . o .. .o ,. •• • • UINA.nl 2· 
I .. .o .o . o 'ftt+-e··~·J-

Bt~l l .. .o . o .o ft.--• VDuMit .. 

~so ) .o • o .o .. ft•-• U(0Hl2CCOll2• 
St \ .o .o .o .o Tb-·· ltgelt• 

m ) .o .o .o .o ft•••• Mfs:D'tA• 
l .o .o .o .o ~·-·. VDUA.nl l· 

u· ·0 .02lll f\&H• C'1• _., l t ,_ IOCJCU .,.IAiell 

~ 
l .ttn s .• 01 .o 
) ' .. ,. .o - JSOO .o PU••• SCM• ontf 
1 .. .o • o . . P\a•-•• tf.S;OC• 

~~ 
1 .o .. . 0 .o Pu- OM-

l .o .o .o .o P\1••• HC'O)-

li J .o .o . 0 .. IU• • • C'Ol• 
1 .o . o .o .o 1\l• •• IIOHI , ... 
I . o .o .o .o ~-· a)O)COMJC• 
) .o .o , 0 .o J'u-• a40~COHU• 

~4 l .o .o .o .o Pu- · ar· 
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865 I 0 .o .o .. ... .... "' ICOlll-

m , . 0 . 0 . 0 .o ,.._. "' IC'OlJJ-
I ••• S . JS .o -o.oon ~- C:-104- f'ltnO 

Bft I .. .. .o .. Jrl.t••• IIJIQl(<*ll-
I -· .. .o .o ...... ~)-

u~ 
) .. .o .. .. NH• llfPD1lCOlt2-
) .. .o .o .o flu-• IIIPOl:fCOlU- · 

2 I .. .o . .,_, .. N••• JQJiot- un• U.--M-10- ..UMI 
BTJ ) • .o .. .. "'-••• Dot• 
fi4 ) • . o • o .o "*··· JOt .. 

~ 
, .. .o .. .o N••• ft1104U• 

~t I • .o .o . 0 P\1••• ft(CIK)) (C0l l• , .. .o .o .. "-- fti(COlts.-m I .. .o • o .. ,..,.._- ~ .. , .o .o , 0 .0 """' O&.• 

L~ I .. .o .o .o ...... k-
I .o .o .o 0 lv••• t.c--ga2 I .o .o .o .o .... ., .. M2C'lt-

113 , .. . o 0 .. "'-· liCit• 

'f 
, ,o ,o , 0 .o ........ Cit•-, , 0 .o .o .o 1'\1 ..... M) IP'r'A-, .o , 0 . o .. PY•- IQIZJTA.-
I . o . 0 , o .o 11\a-. HIDI'a.• .. 

aU 
) .o .o ,o .. fU-• ID'r'A.•• , .. , 0 .o .. ,.., ..... ~ ... , .o .o .o .o PU•·•• '"P02C'1t• 

891 , .o .o .o .o frt.a••• ~2121r'A••-

R~5 
1 .o .o .o . o I'U••• MPO:IOX• 
I .o , 0 .o .o P\1•·•• OtOH}f. tCOlU-

Iii~ 
, . 0 .0 .o .o I'U••• U'IC'Ol)S••;• 
I .o .o .o .o Pu. .. ,, UCSOf.Jl • 

an 1 , 0 .o .0 .o P\1 ... P\a(C'Ol12• , .0 .. .o .o Jlu••• Jlu.CCOlU• -

I 
1 , 0 .o .. . 0 Pu••• ~-
I .o .o .o .. "--· CaC'lt-• , .o .o , 0 .o JIU.•·-~· 
) .o • 0 .. .o 1\a••• VD&IADt~-
1 .. .. .o .o IU•-•• Vft&IAnU • 
1 ,o .o . o .o "'-• ... VD\&.\ftte-
) .o .o .o .o Pu••• ti(OMJ)(CO)Ih 
I • 0 .o .o .. J\IH• 111ifC·lt• 

m ) , 0 .o .o .o ......... ~. 
I .o .o .o .o N••• ~tl• 

iiOii I ·"" . ltl . o .o ~·C'l-
_,, 

ro 1 .o , 0 . o .o ~· 104• 
11 I .o .o . o .o .....,. ---12 I ,o .o . o . o JllliOZ• CM• 

913 I .. .o . o . o ~l:· .:OJ• 

r I .. .o 0 .o MpOh COl• 
cr· I .o .o .o .o -.o1• • COMi t · 
16 I .o .o • o .. .....,. aJOHOMH• 

!!17 1 .. .. .o .. ~2• a40S COIU&• 

IIJI I .o .o • o .o ..., .... 
m I 0 .o .o .o .....,. ,.,..,,,_ 

1 .o • o .. .o li!IPOl• M.(C'O.lU-
I , )S'I . Ito .o . 0011 ,_,.,,ClOt· _,, 

m I .o .o .. .o ,_,.,,. -'1'*11· 
I .. .. .. . 0 

...,. _, __ 
!!2J ' .o .o . 0 .. ~· IIPO)(COltl•-· 
1125 ) .o .o .. .o _., • ...., ICOJIJ••· 
tJ26 I .. .o .o .o ....,,. tOPOC-

!Yl7 I .o .o •• .o IIIPOl• U04 • 
928 I .o .o 0 .o MP02• 1104•· 

l!2J I 0 .o .o .o ~· '1111-ll • 

' .. .o .o .o -.o2• ftiOMIIIOOll· 
~J1 I • o .. .o .o "POl• ftttCOJ)S._.• 

~~ 
I 0 .o .o .o .,. JICI:It• 

I , 0 .o .o .o ..,Oh Olt• 

2~ 
I .o .. • o .o ltp01• .... 

' .o .o .o .o ,..,,. a.c-
I .o .o .o .o ltp03• IOCit· 

§i I 0 .o .o .o .,01• Melt• 

8· I , 0 .o ::· .o tfpO:I• CU•· 
I . o .o .o Hp02• MliiD'fA· 

94 ' .o .o .o .o Np02• K21D't~· 
H~l I . o .o •• .o f4POJ • Mll7tJ'.-

Iii I .o .o .o .o lifPOl• ~-· 
1 .. .o .o .o "JJI)• ..a:rrA•-
I .o .. .o .o 11)>03 • ltpO~CI h 

il~t I ,o .o .o .o ~2· NpOli:D'nt• •· 

8rr I ,0 .o .0 .o 1111>02• III>OlOX· 
I .o .o .o .o tf)JOJ• UtOtU 4tCOJU• • 

il:ff I .o .o .o .o MpO)• UtC"'J)S••-• 

I .o .o .o .o ~· OCS'OtU• 

ill I ,o .o .o ,o IIPOh 1'VCC:0112· 
I . o .o .o .. ltpOl• 'P'U(COlU•~ 

m I .o . o .. .. ~· NmrA• 
I .o .o .o .o lf.P02• C.Clt· 

m I .. .o .o .o ltp02• CloEI>fto 
I .o .o . o .. NpOl• ~fl .. 

h, I .o .o .o .o 1111>01• CID>allnU· 
I .. .o . o .o IIPOl• .....,.., ... 
I .. .o .. .o -1-• Ul0iii21COJU • 

il I .o .. .o .o ..,.,,.~lt.--

t .. . o .. .o ICI02• ~· 
I .. . o .. .o tiiPOl. \b.IAat 1· 

t J . ... ''·' .o . t o ••• _. ~l· -I 
J . 0 .. .o .o U•••• .sot• 
t .. .. .o .o 0••4• Msoe• 
) .. .. , 0 .. ...... Oil• 

I .. • .o .o 0.••• MCOJ-, .. .o .o .. 0•••• C'C'O• 
9611 t .o .. , 0 .o u .. - ICOtU4-

~~ 
t .. • o .. .. U•••• t.IGIIC*It• 
l .o .. • o .. 0•••• MOUGM) t • 
I .. .. .o • a .... lr· 

973 I • 0 .o .o .. o .. - M lCOlU'• 

BZ• , .. .. .. .. 0··- M (C01U-

o$E I .. • o •• .. 0 ••• • Clot• 
I .o .. .o .o V•••• ~COIC"tl· 

iin I .. •• .. .o u .... I!IIIOJCOl· 

m , .o .. .o .o U•••• ltpOliCOlll•· , .. .. .o .o o ..... ) (C'Ol)J•-
I .. .. • o .. u•- MlJOC· llli , .. . o .. .o u ...... MJIIOfl• 

2ft 
, • o .. .. .o U:···· tot-, .. .. .o .o U••• • ft(IO&Il• 

?!~~ I .. .o .o .o u .... TtiCottUtCO))· 
9 5 , .o .o .o .o U• • • • ft Cml)S••• 

3ft~ 
t 0 . o .. ,o v•-· JtOa· , . o .o .o .o U•••• Cbt• 

988 t .. .o .o .o V•••• lie• 



~ 

~ 
292 
1193 

~ 
~ 

lll 
1~ H 

lm 
lo1o 
1011 :m 
101& 
81~ 

l Iii 
101~ \01 

~~ 1 I 

~m 
~~~ 
l s 
tW 
1~8 I !! 
j030 
831 

1~ 
1gar. 
1 ~e· 
107 

~~g 
I 0 
1041 

:~ 
IB:i 1 ~ 

l~ 
l~ 
11160 
~~ 
1 -
1053 
~~ 

~~ 
1057 :; 
1 1 

106~ 
100. 

'I 1 ; 
1 • 

1( ·8 
1070 

lgB 173 07'-
Oi !-

1076 
I OTT 
IGTS 

'I! l &i 
1083 
1m I .!> 
1 6 

li 
i~ 
~~ 
l~ 
10&9 
1[) 7 

18§~ 

H~ 
1103 

11~ l1 5 
111>7 
II~ 11 
1110 
11\1 
t1\2 
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1 • 0 .. , 0 .o o·--- t.c· 
1 • o .. . o .0 U••- IC~It· 

l . o .o . o .o 0•••-. IIC*t"• 
) .o ·" .o .o 0•••-. c:J.t• -
l • o .. .o . o u-·-- JO~-
) • 0 .. .o .o O••- H2J:D'l'A• 
) . 0 .o . 0 .o U••• • MID'r:A• • 
) .o .o .o .o U•--• J:rJita•• 
] .o .o .o .o V•• • • AIIED'I'A• · 
) . 0 .o .0 .o u ..... Mpaleit• 
) .o .o .o .o u·-· Jlli:!OliD"fA.• -
) .o . o . o .o u .... "PC)20JC .. 
l .o , 0 .o .0 U+•• • U(OMit tCOlU•• 
l .o .o . o .o V•••• UCCOl i S••• 
) .o .o • 0 .o u .... UC$04))• 
1 .o .o .o .0 U•••• tuCCOll2• 
) .0 .o .o .o U• • • • J\4tCOl))• · 
1 ,o .o .o .o U•••• P\&&0'0-
1 • o .. .o .o u .... eactt-
) .o .o .o .o U•••• ~-· 
l .o .o .o .o ...... I/IIIWIU • 
1 .o . o . 0 .o ...... UrNAAJJ ... 
l .o .o .o .o U..•··~N-· 

] . o .. .o .o o-·· ot~ucco..n.:• 
l • o .. ·.o .o O• -• -.,ct~· 
) . o .o . 0 . o 0••••11;~ 

1 • o .. . o . 0 u . .... l::ll:atAilll-

1 1.0 7 ,15& . 0 .o - · ct- -) .. .. , 0 .o 0011• ..... S04• 
1 .o .o .o .o OOM••• ~-
I • c .. .o .0 IIX*••• .... 
I . o .. . 0 . 0 UOM••• K'Ol-
) .o .. , 0 .. 'CIOel-· CDJ • 
I .. .o .o .. '-K*- • • CCII) t-
I • e .. .o .o - ... alOJICIICH-
1 . o .o .o .o - ... IIUISIOIO•• 
l • o .. . o .o 'DOIC .... ,.... 
1 -· .o .o .0 'UIDM-• MtC'0) , 2-
) . o .o .o .o UOM-••• M(COJJl• -
1 .o .o .o .o OOM••• ClOt-
1 .o .o , 0 .o OOH• •• Jtpe)l CONI2-
1 .o .o .o .o UOM•_.. JI»>2C:O)-
) .o .o .o . o VON••• HpOltCO:Ul•· 
1 .o , 0 .o .o UOM••• HP02 ~CO)) l••· 
) .o .o .o .o UOM••• Kl'PO&· 
1 ,o .o .o .o UOH• h K~• 

) .o .o .o .o UOH••• tot-
1 .o .o . 0 .o WM••• 'ft\CIOf.) l • 
1 .o .o .o .o 11014•., 'ftiiOII) ltCOll • 
1 .o .o .o . 0 liOtfu_. ftCCOUS••• 
I .o .o .. .o CION••• ~· 
] .o .o .o .o UOM••• Qlt• 
) .o ,o .o .o UOH••• Ale-
I .o .o .o .o - .. · "-'=-
l ,o .. .o .0 oat~···" IQC:it-
1 .o •• .o .o "'*••• K!t• 
) • o .. .o .o aaM-· etc-
1 .o . o •• .o - · · • IIUM"• 
) . o .. .o .o OOIIJ····~ 
) .o . 0 .o .o UC.···~·· 
] .0 .. .o . 0 Uie*••• DZl.•• 
) .o .o .o -~ ta•·· ~-
) .o •• .o . 0 "'* .... -.,oJ:CJt.• 
] . o .. .o . 0 ........ ,.olm'D:..---
1 .o .. .o .o UC.·-·· ~· 
) .o . 0 .o .o oow·- ot<*l• can•,._ 
) .. .o .o .o UQM••• OtcOJts-
l . o .. .o .0 OC*••• UfiDIU• 
I . o .o , 0 .o UOM••• f\t(C0l 12· 
l . o .o .o . 0 VOIJ•u 'J\a(eDl)l-
I .o .o .o .o ......... -"l..D'rA-
1 .o .o .o .o UOM••• Catlt:-
l .o • 0 .. .o UOM••• C'.a.a:rl'A• 
) .o .o .o .o UOH• •• UlNA.nU-
I .o .o .o .o UON• • • UftlilA.ftU -
1 .0 .o .o .o OON••• U'D\&Aftl• · 
l .o .o .o .0 lJOW .. • U(OH)ZICOJI~· 
I .o .o .o . o UOH• h ttoe-1 t ... 
) .o .o .o .o CKIM• •• MQ"mtA• 
I . 0 .o .0 .o UOM••• flfNA.rlll • 

I 1.211 ._,,. .o . o UAc••• C:l ... ~logy W/~••• 

l .o .. .o .. UAe••• SO.• 
1 . o .. .o .o U'M:. • • ti$Ot .. 

1 .o .o .o .o UAc •••...,. 
l .o .o , 0 . 0 u.ac.. • IICOJ• 
l .o .o .o 0 Ultc••• COl• 
I .o , 0 .o .. tMc·- 8 CCill 4· 
I . 0 .o . 0 .o UAc• .. AlO)(atll._ 
) -· • o .. .o UAc• • • atOS IONl t.a 
I .o .o .o .. ua.c-· &1: -
t . o .. .o . 0 a¥:••• M leo.JU· 
J . o .. .. .o aM•- M ICOlll•-
I • o .. .. .. Qloo; ... Cl.Oo· 
1 • 0 .. .. .o CUe••• ~t(8)2• 
I .o • o .. , 0 w.c ... ~-
l . o .. .. .o ~ .. -JICOll l -
) . o • .. .o --~ -li COll,_ , .o . o , 0 . 0 ........ --, .o .o .o .o u.t:·- WJOC• 
J .o .o .o .o QA.e.- I'Ot•· 
) .o .o .o .o ~·•• ftCSOI)J• 
I -• .o .o . 0 ~·- 'ftltOII}) tCOll-, . o .o . o .. \V.c• • • ft I COl I So-•• 
1 .o .o .o .o u.-..: .... MCIIt• 
1 .o .o .o .o \IAco+o-
1 .o .o .o .o UA~.-. Ac• 
I .o .o .o . 0 UA.o••• S.c· 
I .o .o .o .o ~:::: :~~!-1 .o .o .o .o 
1" .o .o . o .o UAc .. • Cit• .. 
1 .o . o . 0 .. UAe• • • MlEDTA• 
1, .o .o .o .o U.\c•• • MUD'I"A• , .o .o , 0 .o UAc:--. MI:D'l'A•· 
1 . 0 .o .o .o UAe...- I:D'tA• • 
1 . o .. .o .0 Uk<o •• Mml'A•-
1 .o .o .o .o UAc- • HPOlClt• 
1 • o .. ,0 . o ~--. ~-CD!fA··· , • o .. .. . 0 QM .. • • ~OX· 
l .o .o , 0 .o ~·- UtOM)t(C'O)U-, .o .o .o .o w.-o~ OICOliS" -
l .o • o .. .. OIW:' ..... llf.ll)r4)lc 

1 -• .. .. .o VAc-· f'U; (C'I:Ul l· 
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1113 

m~ 
1j1 

jdi 
1m 
1122 
1123 
l124 
1125 r26 
l~~ 

1129 
1'30 131 
11~ 11' 
113-C 

135 
,,~ 11 "i 
11 

jl~? 
112 
143 

114~ 

j'f' I 6 
1•17 

1148 
11~!1 
1150 
1151 
1152 
1153 
1154 

1:~ 
1157 mg 
" f, 11 I 

r62 153 

~!fi 11 7 

llgj! 
]170 171 
1172 

'lr.J 1 t4 ,, ~ 
1j7 
11n 
11';"8 
1179 :m 
113~ 
l ll 5 
nu~ 
1188 
J181l 
1190 

19! 

1183 
n~ ,rr 11 7 
jl!!B 
11!9 
~~~ 
~~ 122 203 
1:!~ 
IZOS 
1200 
1207 
1208 
1209 
1210 
1211 
1212 
1:/13 
1214 

:m 
1217 !218 21!l 
22? 122 

j222 
223 
122~ 
1225 
122G 
1227 
1228 
1229 
1230 
1231 

a~ 
123-C 
12~ 123 

FMT. Version 2.3 
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Appendix W: Current Data Base, HMW _Am3Pu3Th4Np2_960823.CHEMDAT 

.o .o .o .o UAC*•+ ~ccou l • · 

.o .o .o .o U'ltc+ ... Jlu!l7:A· 

.o .o .o .o UAc•- eac:1t · 

.o .o .o .o UAI:+•+ C~• 

.o .o .o .o UAc .. + VIWAftt2• 

.o . b .o ,o ~·- Vnii~Antl-

.o .o .o .o \lAc +•+ ~··-.o . 0 .o .o Ilk<•• U(OMI21C:Oll 2• 

.o .o .o ,o ~ . ... ltgel~· 
, 0 .o .o .o ~c-.- M;ID"t'A• 
.o .o .o .o ~·· VnuAntl-

1 • • 2061 •.525 .o .o 1"bbX- Cl-
~· 2 . 0 .o .0 ,0 !1'Jex•• ~-

1 .o .o .o .o "l'bbx•·· M$04-
1 . 0 .o .o ,o '!bOX- OM-
I .o .o . 0 .o 1'b0x•. MC'O)-
2 .o .o .o .o TbO;IC+• to) • 
1 .o .o .o .o ~·· a(otf) t -
1 .o .o .o .o 'n'tOX .. • .,Ol (OHt•"' 
2 .o .o .o .o !'bOlt•• 84.05(0M)4• 
1 .o .o .o .o 'rhOx++ •z:-
1 .o .o .o .o ~++ M tCOl )2• 
2 .o .o .o . 0 ftOx- Aa(COl) , ... 

1 .o .o .o .o ~uclo.t• 

1 .o .o .o .o ---3101112-
1 .o .o . o .o 1bOJI:++ Jtp02COl • , .o .o .o .o 'l'!:»>x•• Hp01(C'Ol12•· , .o .. o .-o ,o '!bOX•• JfpO~ tCOltl .. -
1 .o .o .. .o "''bO.•. KlP04· 
2 .o .o .o .o ~-· KJ04• , .o .o . 0 .o 'D'tOX+ • PO••-
2 .o .o .o .o 'ntOX- 'ftHJ04) ) • 
1 .o . 0 .o .o 'n>Ox•• '!b COHI)(C:OJI• , .o .o .o .o 'TbOX+• ftCCOlf5••• 
1 .o . o , 0 .o TbCbt+• JfOX .. 
2 .o .o .o .o '!bOx- C)jt9 

1 .o ,o .o .o 1'bOX•• Ac· 
! . 0 .o .o .o '!'bOX+• Ll~-
1 ,o .o .o .o '!bOX• + K2Ci c. • 
2 .o ,o .o .o 'DIOX- Kelt• 
1 .o .o .o .o ftax .. c tt• -, .o .o .o .o ~- HlmrA• , . 0 .o .o .o ftOx• • K21DTA• , .o , 0 .o .o 'l'hOJt. • HED7'A• -
) .o .o .o .o T.ftO'x+ • DI'A•• , .o .o .o .o ftOx• • MID't'A•· 
l . 0 .o .o .o ~·. 1f'P02C:1t• 

' . o .o .. .o '11Kbt ... Npel.EOI.\ .. --
1 .o .o .o .o 'lbOX•• Np0·20X· , .o .o .o .o 'J'bO)t++ U(Oft).(COJh•• , ,o .0 .o .o n.ox- uceoliU••• 
2 .o .o .o .o ~ ... OCC0ot)1• 
L . o .. .o .o 'l'bCn!.- PVICOlt 2 • 
2 .o .o ,o .o ThOx•• P\l tCOlU• · 
1 . 0 .o .o .o 1'bOX• • Nl%1rA• , ,o .o . o .o !bOx•• C.Clt· 
2 .o ,o .. .o ! n.o,c.- ~· 
1 .o . 0 .o .o 'fbOX+ • U'D\W\U-
1 .o .o .o . o ~.-. \IINAIJU • 
l .. ... .o .o ~·-• Vnt.&ADU • 
1 .o .o .o .o Tbex•• UCotf)2 (tolt1• 

I ,o .. .o .. , OX•• MvC:le· 
l .o .o .o .o -n.ox... MQ'ID'rlt• 
I .o .o . o .o TbOx .... l.l'rlUADi t-

I 
_,, 2 . 15 • . o -.101 MAc•• Cl• MOIU 

2 . o .o .0 .o ~·· S04• 
I .o .o .o .o ~·· K&04.-
1 .o .o .o .o Jt~Mc•• OM-
I .o .o .o .o A.~~Ac:•• HCOl-
2 .o . o .. .o Alflottcu CO)• 
1 .o .o . 0 .o ~e .. I(ONt•• 
I ,o .o . o . 0 AllAr: .. llOl IOMJ . .. 
l .o .o . o .o AMe•• IUOSCCtU • • 
I .o .o .o .o AaAe•• l .r-
~ ,0 .o .o .o NIAt:+• AICi fC0))2• 
J , 0 .o .o .o ~ch M(COlth• 
1 .o ,o .o .o ~··Clot-

I .o .o . 0 .o Allf\cu Hp02CotU2· 
1 ,o .o .o . 0 ... c .. Jt;102CO)· 

' .o .o .o .o ~·· ..,034COlU• · 
1 .o ,0 . o .o ~e•• MpOll'C~Olt) ... 
1 .o .o .o .o '--C•• MlP04• 
a .o .o .o .o ~-· KJIO.t• 

' .o .o .o . o Nflt\C.. POt~-
l .o .o .o .o AW.cu "'cso.e)). 
1 .o 0 .o .o Mile•• 'l'bCOifllCC:OJI • , .o .o .o . o ~~· ft((."O.J)5 ... 
1 . 0 .o .0 .o AMe+• HOX• 
2 .o .o .o .o -'-AC:+• Ox• 
I .o .o .o .0 ... c .. lie-
I .o .o .o .o AMc•• Lac• 
1 .o .o .o . 0 AMc+• KJC'lt;• 
l .o .o .o .o ... ~. Mel t • , .o .o .o .o ADitC'·h Cit•-

' .o .o .o .o AMc•• ttll:ol'A· 
) .o .o .o .o ~·· Ml~DD.• , .o .o .o .. Ade•• ~·· , .. .o .o .o Af~Ac•• r.z:rl'A• • , , 0 .o .o .o ~·· AamrA•· 
2 .o .o .o .o ~e- Mp0lC:1t• 
l .o .0 . 0 .o AMc+• HpOlBD'I'A .. -
I . o .o .o .o .MAc+• lfP()20X• , .o ,o .o . o AIW:H U(OH) CICOltl: .. 

' .o ,o .o .o AMc+• U(COliUn• 
l .o .o . 0 .o .t..Act• U(S04•l• 
I .o .0 . o .0 MN!•• PU(COJI2• 
2 ,o . 0 .o .o AlltMH ~CC'DlU•· 

1 .o ,o .o .o AMt:.•. l'\ai:DTA• 
1 .o . 0 .0 .o MtAc- C:•C:le· 

' .o .o .o .o ~·· c.mt"A .. , .o .o .o .o A»c• • U:nu.Ant, ... 
I .o .o .o .o M~M•• t.muADU• 

' .o .o .o .o Altlu:•• ti'D\.aAnt•· 
2 . o .. .o . 0 ,Aa\,e +-• UIC>t .. 2fC0)) 2• 
1 .o .o .o .o AIMc .. Jt¢'h:· 
2 .o .o ,o .o Ait~AC• . MOII'l'A• 
I .o .o . 0 .o MAc ... VftW.Il• 

1 - .osn '·'" .o .o AdA.c•• Cl• ltOIJI 
2 .o .o .o .o ...,...e•• sot• 
l • o .o .. .o AlllAc:•• MS() ... 

1 . o .o .o .o AlllAc .. OM-

WP0#43037 
January 9, 1997 

Page 241 



FMT, Version 2.3 INFORMATION ONLY wPOt43037 User's Manual. Version 1.1 January 9, 1997 
Pa. e242 

Appendix W: Currcn.t Data Base. HMW _)\m3Pu31b4Np2_960823.CHEMDAT 

l23T 1 . 0 • o .. . . ~-fiCO.)-IHI , • o .. .. .. ~ .. C'Dl• 
12 I . o .. . o .. ~· 8 (C*J C-
12• 1 .o .. .o .o --lllOHC.U· 
1241 , .o .o .o .o ..._.c_ MOS(QII)•• 

F'~2 1 .o .o .o .o -..cw ar-
:!<IS 1 • o •• .o .o ~·· .. (COJ)l· 

1?4.\ ) .o .. .. .o ~·• M(COJU_. .• 
1l'4S 1 . o • o .. .o M~Lec- Cl06--
j2 .. C.: 1 . o .. .. .o """""'••• """)(OMI2• 
:!·17 I .o .o .o .o ML&C! .. ~2ec>l· ,rs J .o .o .o .o AAWc .. ~3:(COJll•-

, 4!! l .o .o .o .o a.IAC!H MPQJ(C:OJ)l••-

1?.~? 
I • o .. • o .o NIIACI.. KlJ04 .. 
2 ,o .o .o .o -.t.ae•• JCP04• 

1252 ) . 0 ... .o .o ~c•• POe•-

I 
2 .0 .o .o . o Alltec .. TbCI04J l • 
I , 0 .o .o . o ~c .. 'l't>IOIUliCOll· 
l .o .o .o .o MtAc•• ft(a»liS---• 
I . 0 ,0 . o . o 

_ .. __ 
, 7 2 .o .o .o . o ~· ... 0.· 

ll 1 .o .o .o .o ~·•N· 

I .o .o . 0 . 0 -....c•• s.c-
I . o .. . 0 . o -- 112<:1<· 

12 1 2 ... .o .o . o a.c.c•• IC.it:·• 

l l .o .o . 0 .o ~C;lt:a-

' • o .. .o .o AllloAc•• ID-m'IA-

I l .o .o .o .. 
-··~ ,. l . o .. .o . o - ~·· IIIDD-

I f , .o . 0 .o .o ~-~-
1 ) . o .. .. .. ,.,..,...~-

12611 , • o .. .o . 0 
--~ .. 12e!! ) .. .o . o .. 
-··~ 12'1'0 1 • o .. .o .o --·..-· 

12<1 l .o .o . o .. ......,_._ VCCillUCDJ,,_ 
1272 l .o . o .o .o ~- VfCOl•s-• 
1273 2 .o .. .0 . 0 MIL&C:- Of SOC I J• 

J27• 1 .o .o .o -• ~·· I'U tCOJ)2· 
~i5 z .. .. .. . . ~- Pll(c:D)J)-

12.76 1 .o .o .o . o ..-...c:-~-

1 .o .o .o .o AIII&Ac•• e•cJ.t· 

l~ij 
, . 0 .o , 0 .o AolltAe:... C:a~Z7ttt• 

' .o .o .o .o 
___ ,_.,_ 

1 . o .o .o .o ~· Ufti.W\Il -12,, 2 .o .o .o .o AIILec .. UnliaADU -

lt'82 ·2 . o .o .. .o MLAc•+ 0COH)2CC01)2c. 
'IS I .o .o .o . o ... c .. ttrtelt.-

1~~~ l , 0 . o .o . o -..c•• 'M;ID'I'A• 
1 .0 .o .o .o Mll..ac.-.. tii)UAntl• 

liB~ 1 - . llU , 0 . o .o ~•Cl• ROIU 

l~KB 
1 . o . 0 .o .o .MIOot• ..,. • 
1 . o .o .o .0 ,....,.. t«aot-

129() 1 .o .o .o .o -·-1291 I .o .o . o • 0 .... JiiCOl .. 

~~ 1 .o .o . o .o AIOK• COl• 
1' 1 .. . o . o .o -· a tCIII~· 
1~ 1 .. 0 • o .. ,.... llO.l -OtU 4-
~~ , .o • o .. .o ..,_. a..o& ICIIU4• 

:m 1 . o • o .. .. ...._. lr·· 
1 .. .o .o .o -· ... (CO)Il· lm 1 .o .o .o .o .-..•MtCIOt .l.-
l .. • o .. . . . ~· Clot.>• 

l 0 .. , 0 .o ..... ,.,a2(C.I),.. 

1301 I .o 0 .o . 0 .._.. 1tPOXOl-
1302 1 • o .. . o .o -· ~ICOlll'-
130:1 1 .o .o .o .o 

-· _.atCOJIJ-

llj 1 .. .. .. .. ...,.. 11l:J0t-

1 • o .. .o .o ~· ·MJIDr4· 

1 .. .o • 0 .. ..... f!Of-
1 7 1 • o .. .o :o .... ft (S04.l • 

,~ 1 .. -~ • o .. - · ftiOMI)(c:aJ) • , 1 .o .o .o .o M!Oa• ft(C'Olts-~-aw 1 . 0 .. .o .o Max·~·-

1 .o • o .. . o MIOX• OX:e 

\~12 1 .. . o .. . o ~· Ac·-

'r' 1 .o • o .. .. MOX• Lao-

1~ 4 1 . 0 .o , 0 .o MIOX• M2C:lt-
1 •• .o .o , 0 A~~~Dx• Melt• 

.~.b 1 .0 .o .o .o IUIOX• Clt• · ,3r I . 0 •• .. 0 .o MIOX+ Ml~D'!"A-rs 1 .o . o .. .. a.DX• Ml!OTA• 
s 9 1 . o .o .a . o .......,.. KID'rA•-

io 1 .o .o .o .o .....OX• EDTA• • 
I .o .o .0 .o 

---·~· iii 1 .o .o . o .o ..... MpOlC'lt• 
I • o .. .. . . 

-·~-~-·m 1 ,o .o • o .. 
-· IIIP0'20><· I 5 1 . o .. . 0 .o AIQl• O(C*)tfCOlJl:_. 

lsJ 1 .o .o .. .o - Olc:aJI5-• 
I .. • o .. .. ,..._. tf(IOU.l• 
l .. • o .. . 0 - · "'CC'Olll· 

111 
j. • o .. .. .o .AIIICDt• fl.l tCIU-U-
1 .. .. .. .. ...,..~ 

1 ... .. . 0 .o ..... c.c:1~ 
132 1 • o .. .. .. .-..:·~ 

IJS:I 1 .. .o .o .o -·-0-~~ 
I .. •• .. -· .a.Dx• 1allliliDt ,... 
1 .. . o .. . o ....... ~ . ._ 

:~ 
I .. .. .o . 0 - I"OOOJ fCOlll• 
1 . 0 ,0 .o : o 

-·~·-:m I .o .o .o . 0 ~·~· 
1 .0 . o .. . o ....... 'a.u.Mtl-

I • . COt •I , ,Ol . o .o ~lt• C-1-

~~~ 1 .o .o .o .o UClt• SOf-. 
1 ~3 I . o .o , 0 .o UC:&t-• KIOt• 
I ~ I .o .o .o .o UCJt• OW:• 
1; ~s 1 . o .o .o .o UC':& t• NCO)-

ltii 
I .o . o .. . o UCl:&h COJ• 
1 .o .o .o • 0 UC:1 t• I (OIU .... 
1 .o .o .o .o UCit• BIOltOHIO· 
1 . o •• .o .o UC::&t-• l .tO!t(OH)•• 

1~~ 
I .o ,o .o .o UC1t• l'f• 
1 .. , 0 . o .o \ft:.l.t• MtCOlU .. 
1 .o .o .0 . 0 IICJt• JIII ICOJI h· 

'lU 1 .o .o . o .. UC:iU ClCN• 

1 ~ I .o .o .o .o CX:H• ~IOICIZ• 

1 .o .o .o . 0 UC:1<• ~--1156 1 .o .o .o .o OCl<• MIPOliCOlll-

1m 1 .0 .o • 0 .. U1:1t• liiPOl:.COl)J-
1 8 1 . o .. .. .o oett• 1!010&• 

1359 1 . o .. .o .o C)elc.• DOt• 

1360 1 . o .. .. . 0 CC"ll• J04:•· 
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IJIJI I .o .o .o .o Geh• fttsotU• 

~~ 
1 .o .o , 0 .o Ol:lt• ftCOIIU CCOll· 
1 .o .o .o .o VC:lt• ft(COl JS•-

I~ 1 .o .o .o .o Ul:ih ..,.._ 
1J6S 1 .o .o . 0 .o OC.lt• ox-

1~ 
I .o .o .o .o OC:lt• Ac:• 
1 .o .o .o .o Ol:lt• Lac• 

1368 I .o , 0 .o .o OC1t• tac.tc.-
1369 I .o .o .o .o OC:lt• !lett• 

'f?Y I .o .o .0 . 0 oeit• tit• · 
1 71 1 .o .o .o .o UC1t• JO'IilPI'1..-
1372 1 .o .o .o .o uctu NltDI'A• 
1373 1 .o . 0 .o .o OC:lc.• ~-w· 1 .. .o .o .o UC-lt• ~·-

t5 1 .o .o .o .o De-1t:• Alli!D'I'k•· 
3i6 I . o .o .o .o UC'it• llp03Cit• 

1Jn 1 .o .. ,o .. UC"lh ..,OlliD'nn• 

m~ 
1 .o .o .o .o UC1h P1»010.x• 
1 .o .o .o .o UCU• tJIOH) t (C:Ol Un 

'3R 1 .0 .o .o .o UC:lh UIC'OJtS•a• 
13 1 1 .o .o .o ,o OCit• Utsot))• 

:~~ 1 .o .o .o .o uc:-1t• Pu(CO))l-

I .o .o .o .o uett• Pu IC:Ol. ) •· 
138~ 1 .o .o .0 .o ~ll• PUmi'A· 

'Us 1 .o .o .o .o UClt+ C'.Ci t -
I G 1 .o .o .o .o Ul:lt• caiD'l'A• 

1 ~' 1 .o .o .o .o ucat• UDuADtl-
I .o .o .o .o uc: 1 t. t.rm&Aftl) -

1:1~!1 1 .o .o .o .o UC'lt• UMa.MU · 

u~ 1 .o .o .o .o UC:lt• UCOH)2(COl)l• 
1 .o .o . 0 .o UC'it• MgC1t· 

1392 1 . 0 .o .o .o UC:lt• tlctiDTA• 
li!93 1 . o .. .. .. OC1h um&Anll• 

u~ I ~n• S. UI .o .o ut..e••• C.l• 
13 ' ) .o .o .o .o UI.AC••• 104• 
13 7 1 .o .o .o . o VIAe••• Jl~ .. 

a§8 I .o .o .o .o ux..c .. • OH· 
1 .o .o .o .o tJt,at.-.. HC'Ol· 

'm ) .o .o .o . o UlAC • • • C'O·J • 
1 . I I . 0 .o .o . 0 UWc•- 8 (0") 4• 

l!os 1 .o .o .o .o UIAO+ .. BIOJCOIU 4-
) .o .o .o .o ~·· atOS COHI • . • 

1404 1 .o . o .o .o otAc•- ...... 
1m 1 .o • 0 .o .. ULAc ... AaCC'Ol12-
14 • 1 .o .o .o .o UIAc•- M IC:Oll3•-
1407 1 .o . o .o .o Cr~.ae••• C'lot-
1408 1 .o . o .o .o UIAc••• ~101112· 
1409 1 .o . 0 .o .o VJ.,ac: ... llp02C'Ol -

l:W - ) .o .o .o . 0 m..c-. llfp02 CC:OlU•· , .o .o .o .o vta.e- JlfpCl ( C'Ol)l ••-
1412 I .o .o .o .o UZ.C4o- JQJI04• 
1-113 , .. .o .o .o CJtAc. • • 1IP04. 

1m 3 .o .o .o .o GIAC••• POf.•-
3 .o .o . o .. ut.ac.... "tb c .104 tl• 

U l6 1 .o .o .o .o VIAe•- ft(OIIll(C'Olt· 
1417 ) ,o .o .. .o Ul.Ac:••• Tb CCOl lS.-
141~ 1 .o .o .o .o ULec••• HDX-
Ml , .o .o .o .o tn..t• • • 0.• 
1~1'0 1 .o .o .o .o ut.c••• Ae-

1~1 I .o .o .o .o ~··· -.c-
1 22 1 .o .o .o .o ULac••• KlClt.• 
1~23 I .o .o ,o . o triAC • • • Met t • 
q2• l .o .o .o .o ~··• C::Lt•· 
1-125 ) .o .o .o . 0 ut..c-e• • MlcrrA-
1426 1 .o .o .o .o tn.-c••• Hl~· 
1~27 ) .o .o .o .o otAc • • • NED'fAit .. 
1428 I , 0 . 0 .o .o ~-... IIJ'l'A•• 
1 ol2!l ) .o .o .o .o t.tt.c:•• • Aai:D'1'A .. -
1430 , .o .o . o .o ut.ae••• NpOlClt• 
JdJI ) .o .o .o . 0 ut.c • • • Hp02117f.A••-
1j32 1 ,o .o .0 .o w..c·- MpOzox ... 
I• ~J l .o .o .o .o ULeCeH U«C»U . (t'Ol) 2-

14 4 
, .o .o ,o .o VIAe••• UCCOltS• •• 

:1ft 
) .o .o .o , 0 ut.cu+ O(SOIU • 
1 . o . 0 .o . o sn..c::-· PQ(C:O))l-

I .o .o .o .o UL&c••• ~~uceoltl•-

~~ 
I .o . 0 .o .o ux.c ... Jlu.ID'tA• 

14' , .o .o .o .o ut..e.+++ cac:it· 
144 l .o .o .o .o vt.c++• CaDIT-'• 

1l1~ J . o .o .o .o UI.Ac- + llhuAn.U-
I .o .o .o .o vwc:••• U'D'I&An.tl-

Uo\3 ) .o .o .o .o otAe•- UIN3t.nU -

~~~ ) . o . 0 .o .. UtAc••• uccncu Ct'Oll '2 • 

~~4f, I .o .o .o .o trt.ae-• Nge1t.-
) .o .o .o .o ut..e•- ltg'EDtA• 

l4·n 1 . o . o .o .o ut.ac .. • Un\AAI:lll-

1~~ l. .. ..._ l G61 · ;525 .o .o UC?r•• Cl-
1450 l • 0 . o .o .o UOx•• 104• 
1451 1 .o .o .o .o UOx•• M$04• 
1452 I .o .o .o .o UOX+• OM• 

14~ 1 . 0 .o .o .o UOX•• MCOl• 
2 ,o .o .o .o ~ .. C'Oh 

l~s5 1 0 .o .o .o uo.- •cOMH-
1456 I .o .o .o .o UOX+• llOl (0M, 4• 
j•157 l. .o .o .o • o OCX• • .. os COM) ... 

451 1 . o , 0 .o .. ~·· 1tr-
145 1 . o .o .o .o UCtlt- .W (CO) ) l -
1J60 ) .o .o .o .o UO,C++ M ICOl))-
1·161 I .o .o .o .o UO:X•• C:l~-
1 462 1 .o .o .o .o --- llp02 100112-
1463 1 .o .o .o .o UGX++ llpOJ'COl• 

llfs 
, .o . 0 .o .o uoa ... lfPOl CCOlU-
) .o .o .o .o actx•• aJOl CCOJ U ••· 

1•00 1 . o .o .o .o VOX+• Kl~-

1467 , .. .o .o .o uoa- RP04• 

:~ 
] . o .o .o . o uro. ... ~ .... 
1 0 .o .o .o uo. ... 'lbC506U• 

1•ro 1 .o . 0 . 0 .o UOx•• ftl fotel ] (C:Ol·-
14 i 1 ) .o .o .o .o OOX.• 'ftl(COlU•-
1412 1 .o .o .o .o UOX•-• MO:k• 

~·173 2 .o .o .o .o uox- OJt• 
4 7 4 1 .o .o .o .o UCbt•• Ac-
47!' 1 .. . o .o .. VOx•• LAC· 
l~iS I .o .o . o .o UOX+• klCh:-

1477 1 .o .o . o .. uoa- HCJ.t.• 

4-~ ) •• .o . o .o UOJt- Cit-47 , .o .o • 0 .o UOX+-• .UltDrA• 

m~ 
, .o .o .o .o UOit+• Ml'IDI'A• , .o .o .o .o UOx•• Hlal'fA• · 

1482 , .o .o , 0 .o UOX•• ED'%'4\•• 
14113 , .o .o .o .o U0Jt1• ~·-
1484 l .o .o .o .o uox- JU102CSt • 
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1-lt5 ) .o .o . o .. 00.•• ,.,OlmTA• •· 
1<186 1 . o .o .o .o 00.•. -.olO.-
1487 ) .o 0 .o .o UO.•• ocotn t ccolt) .. 

'm ] .. .o .o . 0 UCbc- U(COJIS-
I o , .. .. .o .o CIIIM:- VC.,.th 
14_ 1 • o .. • o .. UO.•• Pt.I (COltl• ,.H ) .. .o • o .. uo.- ""fOOl))._.. 

" 1 . 0 . o .o .o UOX•• ~ ... 
14 1 0 •• . o .o 00.•• CICJ.t"• 

1:~ 
, .. .. .o .o VOl:•. c:aan'a• 
l .o . o .o .. VOX•• UlllaADU • 

·m 
) .. . o .o .o UO.• • VDu.MU ... 

14 1 , .o .o .o .o UOK•• Ub~tt--

l: 2 .o .o ,o .o ~·• UIOtU2CCOJU• 
1 .o .o .o .o UOx•• Nge1t-

I 2 .o 0 .o .o UOX•• Mgl:D'l'A• 
1 1 1 .o .o , 0 · '\ UOx•• ~\I.Mil• 
1 • 
~~ 1 l . Ut .. ,. .o .o 'l'bilt.c• •• Cl • IIOIU 
150: ) .. . o .. .a 1'b.t.t-· .,.. • 

!I 
1 .o .a .. .o ~·· IISIM• 
1 .. .. • a .. 'ftlAc'- · ... 
1 .. .. . 0 .. n..c-· *0)• 
) . 0 .o .o .o ~·•• COl • 
1 .. .o . 0 .o 'f.bl.c'•• • I (Oif) t -

~~10 1 .o .o . o .o !M.c-•- aJOJ fQNif• 
'11 ) .. .o .o . o 1"1\M:••• .. OSCOMt t• 

1112 1 .o .o .o . o 1"bAc•- It· 
1 1:1 1 .o .o .o . o TbAc•• • Aa(('0)1 ) • m· l .. .o .o .o 'nlAC • • • MIC'O))) •-

l~l~ 
1 .o ,o .o .o 'l"bAc•• • C'J06· 
1 .o .o , 0 .o ~·•• -lCOt4t2· 
1 .o .o 0 .o TI:W:•.. "PC)1C'Ol-

151~ ) . a .o . o .. !bat:••• ~liCOJ) J• · 
1!'1 1 .o ,o .o .o '11\Ac'••• -.oliCO))J .-. ... 

~~ 
I .o . o . o .o !'bAc'•• • tD.JIOt .. 

1 1 l . o .. 0 .o 'fba.c••. MJIOA• 
1!> ) .o .o .o .o tt.Ac._ •• f06• · 
IS ) .o .o .o .. -·-n.t-11• 

I~ 
1 .o .o . 0 .o ftk••• 'lbtOIII ltCOll• 

I 5 ) . a .o . o .. !bl.c• .. • ~(CO.US.•-• , 1 .o , 0 .o .o ~···---1G27 , .o .0 .o .o ~••OX• 

152~ 1 .o .o .a .o ~ • ._. A.e• 

l~f 1 • o .. .o . o llhk~· ~~-

;gr,> 1 .o ,o .o .o 1"1lAC'•- HJClt• 
) .o 0 .o .o ~··· Melt. • ,m ) , o .o .o .o 'l"bM••• C'lt&.• 

IS , .. .. .o .o 'n..t.c:••·Kl~· 

~~ 
, .o 0 .o . o 'l"bAc••• Ml~-· 
) .o .o .o .o ~ .... IGiD'I'A_ 
1 .o .o .o .o ~·· IZnA•• 
) .. .o 0 .. 

~···~-1538 1 .. . a .o .. ~-·--- ,...02'Cit.• 
153!' ) .. .. • o .. fttAc:- . ...,,J:I:II'Q __ 
154b l .o .o .o .o 'ftt.a,c•·· ..,020x· 
1~1 ) .o .. . 0 .o ftt.Ac:••• VCONU CC'O)tJ .. 

lb~ 
l .o .o .o .o 1'!!.\le•- O(CO)t5.--
l .o .o .o ,o !hl.c-• U Cll04 U• 
1 .o 0 .o .o 1"bAc••• JW(COJ)2 · 

~~~ 
) .o . o .. .o 'ftAc:••• P\atCOlJ l .. 
1 .o .o .o .o '1t~A.c'•··~· 

1 .o .o .o .o 11\A.c:-• c .• clt· 
l ,o . o .. .o 1"b.\c••• O&an:A• 

1548 1 . o .o .o .a ftAc-• Ulw.Anfl• 
1 .o 0 .o .o ~··· Oftt.&.Mi l· m, 1 .o . o .o .o Tbat••· UauAA., .. 

1~53 ) ,o 0 .o .o 'ft>.\c••• U(CIH) 2 (C0lll• 
153 1 .o .o . o .. 'rbM:- NgCl t• 

l1 1 .o 0 • o .. -···~ I .o .o . 0 .. -···-ll· l!i 
15 ' I · . lOt ·1 . 601 .o .o 'ftlelt• Cl• """'' 

'm 
1 .o , 0 .a .o '1'bt:&t• cot• 
l . a • o .o .a '~bet t • tiSOt ... 
1 .. .o .o .o 1"0C'h• OtC• 

ls ·1 l .o .o .o .. 'fttClt.• Nie'O)· 
l .o . o .. .. ~l'• COl• 

I f>~ . 1 . o • • .o .o 'ftlClt• Dlotll • · ,5r 1 .. .a .o .o 1'helt• atol tOHt • · 

~~ ~ 
l , 0 .o .o .o 'fttelh NOS(OKa4• 
1 .o .o .o .o 'ftelh k' · 

1557 , • o .. .o .o 1'bC1t• MCCOlU· 

~~ I .. .. .o .o 'ftelC• M(COliJ•• 
1 .. .o .o .o ll.c:l t • C'104,-

1~3 1 .0 . o .. .0 ftlCU.• -.oJcOMU>•· 
1 , 1 .. .o .. .o 'ftlCit• -2COl-

~~ 1 .o • o .. .o 11lCJt• ,.OliC:.OlU• · , .o 0 • 0 .. 1'bC-1t• -..ctliCDll)-

!~i 
, .o . o .. .o 'ftiCjt• 112..0. · 
1 • o .. .o .o 'fbele:• ~-
1 .o , 0 .. .o 111Cl t• JOt•· 

l~ 
I . 0 .o .o .o TbC'lt• ftUOt U • 
I .o , 0 .. .o 'ftl('lt• ,IO")liCO)I• 
I .o .o .o .o n.c&tt Th(C0lJ5••• 

IH I 
1 .o • o .o , 0 1"hc:lt• ~ . ... 
1 .o .o .o .o TN:lt• Oi• 
I .o .o .o .o 'l"Clt• Ac'• 

~u~ I .o .o .o .o 'nW:-lt• tat:-
1 ~ I .o , 0 .0 .o 'ftlCil• IQCit• 
1 s l .o . o •• .o 'IX.lt• tclt• 

lM ~ . a .o .o .o 'ftlC'l t• Clt•• 
I • o .. .. .. '1'11Clt• K)a:Jra._... 

ISBa l .o .a .o .o 'ftiCJ t • ICllllfA• 

~m 
1 .o .o . o .o 1't1CJ.t• fCIIJ'D.-
1 . o .. .o .o Tbe'S t • an.a.-

l"i!l I .. .o .o .o -nr.c:tt·~-

~~n 
I . 0 , 0 .o .o n.l!lt• MpOlC.lt.• 
I .o .o . o .o ~lt• ..,OlUI"rA• •· 

~~- 1 , 0 .o .o .o n.et<• JOioO)Ox· 

1·~ l .o .o .o .o fbc:lt• UfOH, ttC'O))l•• 
lb ·I .o .o .o .o "fttelt• UCC'OJIS•-
15 7 1 .o .o .o .o ftClt• Uti04U• 

~~ 
I .o .o .o .o -n>Ctt• "'IC0112· 
1 .o . o .. .o ~lt.• f'u((.'Q))l ... 

l .o .o . o . o 'ftJI: 1 t. P\LED"rA .. 
, 1 I .o .o .. .o '!'belt• CIIC'lt• 
1 L l . a .. .o .o Tbe:l l • c.am.-
I I .o .o • o .. Tbett• GillllaAIJU-

ll 
l .. .. .o .o 'IIIC:It• -ll· 
I • o .. , 0 .. 1"tlttt·~· ... 
I . o .. .o .o ftelt• VtOMJ2CCOlU• 
1 .. . o .. • o ftC:l t • tlgCJ t • 

I .o .o .o .o ftc:l t. -1170-• 
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1609 .. . a . a . .. 'ft!Clt• Ul!o&Mil· 
1610 
1811 l .1111 s.n1 . a .. 'ftal.Ae• •• Cl· IIQIJ6 
161.2 ) .. .o .o .o 'lb.Lec-• ao•• 
1613 1 .o .a . 0 , 0 'JbiAc••• MS04 .. 
1614 1 .0 .o· . 0 .o "'bL6c••• otf· 
1815 l .o .o .o .o ftLec••• tteol-
1616 J . 0 ,0 .o .o ~c .. • C'Ol• 
1617 1 .o .o .o .o ~e••• acOHJ4-
1618 1 .o .o .o . 0 ~c ... al0l10 K) 4-
1819 ) .o ,0 .o .o 1bt.c••• a tOS(OH) t-• 
1620 1 .o , 0 .o .a Ttt.L.ac••• ar-
1621 1 .o .a . a .a ~c.,•• MCCOlU-
1f2Z ) .o· , 0 .a .a 1bl.6e•_.. AaiCOlU•· 
I 23 I .o ,o .o .o 'S'!\Lac .. • Clot· 
162~ 1 .o ,a .o .o ~C++• NpO:lCOH) 2-
1!)25 1 .o .o . a .a 'l'hl..-c+•• MP02COJ -

1~~6 ) .o .0 .a ,o "''blAe••• Np02(COlUa-
I 27 J .o .o .a .o ~··· ttpOlfC'Ol)h• · 

lH~ 1 .o .a . o . a '!'hl.t.e+++ tal'Ot• 
1 . 0 .o , o .o fl'bl,ae.- to'Of• 

1630 ' . 0 . 0 .a .o 'l'bl.&c+.,.. P041•· 
1831 ) .o .o .o . o ~C+++ 1'ti{JCM,l• 
1652 1 .o .o .o .o tN.&c• .. 'lhtOIII)(COll • 
1633 ) .o .o .a .o 'l'bi.Ac ... 'l'btCOJIS• ao 
1634 1 ,o .o .a . o 'l'bUc:+ • -• HOX-
183r. 1 , 0 .a .a . o 1'bL&e-.•• OX• 
1636 I .o .o .o .o TbL&C++• AIO:• 
1637 1 .o . • 0 .o •• ~c••• ~c-

l!f 1 .o , 0 . 0 • o 'l'bL&e•- toe l t .. 
) .o .o .o .o 'ft\La.C+•• HClte 

1 · 0 ) .o .o .a .o 'rhLae• -H CJ.tc• 
1641 ) . 0 , 0 .o .o 'lb.t.tic:-t++ KlED'I'A• 

ltfi ) .o .o .o .o 'l'bl.&c••• M2EDTA• 
1 .o .o .o .o 'l'blAC••• KEOT'A•• 

1644 ) .o .o .o .o 'l.'bWc+..._ IDJ'A•• 
1645 J .o ,o .o . o 'lblA.C*1 • Ammi'A• -

l1W ) .0 ,o .a .o 'lht.ac+++ JQX)lclt• 
1 . 0 , 0 .o .a 'l'blAC'+h ~26DTA··-

l~ 1 . 0 .a .a .. mL&e+-.. Np03:0X"' 
) .o ,o .a ,o 

~c::: ~~:~~~~!·lu 1650 l .0 .a .a .o 
jg~2 

) . 0 .a .a .a 'lbLI-cw• UCSOC)l• 
1 .o ,a .o .o 1'!\l.e~-·· P.,{C0))1• 

16f>3 ) .o ,a .o .o 'l'biAc••• fu•CO)Jl-

lg~~ 
1 .o .a . 0 • . 0 1b&Ac••• Puml'A• 
I .o ,a .o .a ftLecH• CeC:lt-

856 l ,o . 0 .o .o ~eH·• CaaE:ErfAt~ 

1657 l .a .o . o .. NA.e••. Onu.\ll.l 2· 
1658 1 .o .a .a . 0 'lbLIIc• .. ObUMil-
1659 ) ,o .a . a .. ~.,_._. tJINAI)I ..... 

1660 ! .0 .o .o . o 'lbi.Acu• U(OIU2:(003)l'~Ro 

1681 l .o .a .o .o ~c••• lt!Jelt• 
1G6~ ) .a .o .o .o 'fNAc+ ... tiQED"''A• 
1663 I .. .. • o .. ~c-• Ub..\&A.bll• 

1664 
n:PJMic 1665 1 -a.6 l .a .o o.~ AIIIOMH Cl-

1~~ 
2 .o .o .o .o NOOM++ SOC.• 
I .a .o .o .o -..oM•• t«CCt-

1ggs 1 .o . a .. .a ~++ OH• 
16 9 I .o .a . 0 .o ~·· HCOl -,m ~ .a .o . 0 .o AIIOM+• COl• 

1&72 
l ,a .a .o .o AIIOM• • BlotCH• 
I .o .o . o .o ~N•• BlOltOJU 4 .. 

1673 2 .o .o . 0 .0 ADOK .. a COSCOHJC• 

~4 I .a .. .o .. __,. •• Br· 
~ 1 ,o . 0 . o .. AIIOHH AI:I(C0ll2-

1676 , .o .o .o .o MICH._. AIDfC'Ol)h• w7 l .a .o .a .0 AIIOH ... C:lOC-

~~~ 
I ,a .o .o .o AIIOH•• NP02-CoH)2• 
1 ,o .a . 0 ... MIOH .. ~2-t'Ol-

I 0 l • . o .o . o . o ::::: =~ ~:~:~:: . IS 1 l .a . 0 . 0 .o 
1gB~ I ,o .o . o ,a .a.ow.. HlP04 • 

2 .o .o .o .o -..oH•• M~• 

1El8~ l .a .o .o .o -.oH•• JOC• · 
1685 2 ,a .. .o .o ~·{ 'fi\(S0.) ) • 

l~~ I ,0 .o .o .o AIIOH+• 'l'h tOHJ) (COl)-
) ,o .o . 0 .o AIIIOH•• "ft) fCOl) 5•• • 

i~~~ 
I .o .o .a . o AIIOH .. MOx-
2 . 0 .a . o . 0 AIIOH•• 01C:• 

G!?O 1 ,o .o .o .o AIIOM..,. Ae• 
1(\$11 I .o , 0 .a .a AIIC)H•• Lac-

I~ I .a .. .o .o AmOHt+ H2C:1t--
16. 2 .0 .a . 0 .a AIIOH•• HClt!• 

•g94 l .o .o .o . o AaOH- Cit•• 
1 9s ) .o .a .o , 0 MOH .. HlEO'l"-'· 

l~&~ 
l .o . 0 .o . 0 MIOK- JOI:M"A• 
) .o .a . 0 .o AIIOH• •t Hml"A•· ··g9R l .o .a . 0 .a AaOH•• IOTA•• 

I !l ) .o .o .o , 0 MIOH- AIIIED"l'A• · 

~~~ l .o .o , 0 .a AIDOH++ 'JO)O:U::j b 
,;- 1 ) .o .o . a .o AnON•• NP028D'I'A~;-: ... 
17 2 l , 0 .a .a .0 AIIQH++ NP020X• 

H03 ) .o ,o .a . 0 AIDON•• UCOH)t tCOJ)l_•• 
170;! , .a .o .o .o AIIOH++ U CCOl) See• 

178~ 2 .o . 0 .o .o AI:IOM.•• U(cot))• 
17 6 1 .a , 0 .. .o AIOH .. 1'\1!('0) 1 ~· 

1707 2 . 0 .o . a .o AIQH .... P\.t(C'Ol)h .. 

1708 1 .o .o . 0 .o MIC»>•• Jl\.l.llJrA-

j109 1 .o. ,o .o .o MIDH ... caelt.· 

710 2 .o .a . o .o AIIOM• • C&ED'f'Ae 

171 ) , 0 . 0 , 0 . 0 AIIOHU . UINMIZ • 
1712 1 . o .o .a .o .MCH- UbQAnl )• 
1713 ~ .a ,a .o . o ~· VDUNliC• 

m~ 
2 .0 . o .. .o AIIOH ... U(OH)2(C01)2• 

1' . 0 .o .o .o ......... Jtgei t-
171G 1 . 0 .a .o . 0 ADOH- IICI'f!D1A• 
1717 1 .o , 0 . 0 .o MICH.•• U'nuAnfl-

171~ 1 -o.sa -o.t .o .o MCOH) 3• Cl- PJ;PlQit4 mo l .. .o . 0 . 0 AatOHtl+ £06• 
1721 I . 0 ,a .a .o M(OH)2• MS'Of • 

1722 1 .o .a .a . o ... (OMI2• OH• 
1723 l .. .o . 0 . 0 MC~U• JtCOl .. 
1724 1 .o .o . o .o Aa(OH)l• CO.). 

1725 1' ;o .a . 0 . o Aoi!OHI2• 8(0111 · -

1':26 l .o .a .o .a .... IOHI~+ BlO)IOHI·· 
727 1 .a .a .o . 0 MCOH) 2+ atOS (OH) C• 

1z2a l .o ,a .o . o AIIIOtU2• Dr-
1 t29 1 · .o ,o .o , 0 M(otlll+ Aoi!COll 2· 

F3v 1 .o .a .a .o MIOMI2• MICOlllo-,m l .o .o . 0 .• 0 .a.tOHt2• eto.-
I .o . a .. . o Aalotll2• "PGZiotlll-
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1733 1 .o .o .o .o .. ICIIIIh llp03CD3· 
1734 1 .o .o . o .. MCOMU• )lpOl(t'OJ)l'•· 
17:15 1 .o .. .o .o M(OIIU• _.,3(CD3U~-
1736 1 .o .. .o .o ..(0103• 11»0<· 
1137 1 .0 .o .o .o a.tOHJJ• IO'Ofi• 
1738 1 .o .o .o .o a c•u• POh-
1739 1 ,o .o .o .o M CCMU• !!ICJIOI"tl• 
1~40 1 .o .. . 0 .o Aa(OIIIh !IHOtii)(COll• 
I 41 L .. .. . o .. MCCifOJ• ftCCOl) S• •• 
17~2 1 .o .o .o .o M(aHl2• 11101-
1743 I .o .o .o .o AIICOIIl~• 0.'• 
174~ I .o .. .o . 0 .aacc»>'• l• At-
1745 I .o .o . o .. MCOHU• &.c-
1746 I .. .. .. .o ...,oN,l• H2.C:tt-
17~7 1 .o .o .o .o MCOtUl• MC-1t• 
1748 1 . 0 .. . o .. MCOMU• Ctt• · 
1749 1 .o .o .. .o MtOMtl• Kl~D'J!J-• 
1i50 I .. . 0 .o .o MIOM)2• Kl.m'J'A• 
rs1 I ,o .o .o .o M (OH)l• HEDIA•-
752 1 .o .o .o .o MtOMU• I:D't.A• • 

175J 1 . 0 .o .. .o MIOHJ2• ~·-
17541 I .o .o .o .o Alii OMI 2• MPQ2C:1r• 

If~~ 1 . o •• .0 . o M (OHU+ HpO-lEDrA••· 
I .o .o .. .o ADCOHJ 2• NPOlOX· 

1767 1 .o .o .o .o M COM) :h U(ON).(COJU-1m 1 .o .o .o .o .. (0111 3• UltolJS•~ 
1 , 0 .o ,0 .0 A,II(QM) ;h 0(£04)1• 

178? 1 . 0 .. , 0 .o .. (011)3• PUCC01)3• 
17 1 .o , 0 , 0 .o MCOHJa• Pu(C'CI)).)! ... F2 I .o .o .. .o a..coMU• PdD'tA· 
763 1 . 0 .o . 0 .o AII(OHtl• C'aC:lt-

m~ 
I .o , 0 .o .o M(OH)2• CaED'I'A• 
1 .o ,o .o .o MCOtU l• U'n\a.MU• 

H~ 
I .o .o .o . 0 M(OH)l• On\&ADU• 
1 .o . o .o .o a.coNU• ODuADtt, ... 

~~~ I .o , 0 .o .o MION)2• U'(Otf).2(C:Ol).2• 
17 !l I .o . o . 0 .o .. !OMU• IIOCit· 
In!} I . 0 .o .o .o AaCONI 2• MaiDa• 
,771 1 .o .o .o .o .MIOMU• UD\W>I~-
1772 
1773 I .o .o .o .o f'uCOl• Cl-

lH'. 1 .o .o .o .o PuCOl• 104• 
1 . o .o .o .o PUC'Ol• RSOt .. 

1776 1 .o .o .o .o f'uC'Ol• OM-
1777 I .o .o .o .o fuCO>• te:ol-

17~ 1 .o . 0 .o .o PUCO)• CO)• 
177 1 .o . 0 .o .o PUCOl• &COHt • · 

1m I .o .o .o .o P\IC'Ol• &Jol cc:•u•-
I .o .o .o .o Pl.aC'O)• &40SCOHi t• 

1782 I .o .o .o .o PuCOl• ar-
1783 1 .o .o .o . 0 PUCOl• MI ICDl l l• 

17fs 1 .o . 0 .o . 0 Pt.aCOl• Aa(COlU• • 
17 s 1 .o .. .o .o PUC'Ol• Clot• 
1786 I .o .o .o .o '''"'"• _, (011)1· 
1787 t .o .o .o .o ~l·• ~:lt:OJ-

'lfl 1 . o .o . 0 ,0 P\IC:Ol+ wpo:l CCOl) 2e-
1· 9 I .o . o .. .o ~l· "PP2Jeo.l1l---
11!!0 I .o .o .o .o hCOJ• .aJICW.· 
17111 1 .o .o .. . 0 f\ICOl+ KPOI• 
170~ I .o .o .o .o P\lCOJ. JIOf•· 
1793 1 ,o .o .o .o Pua)'J• '!b(cot)l• 
liS. I . o . 0 .o .o PI.ICO)• ft(OH)lCCOl ' -
1711!' I .o .o .o .o l\kCOl• 'fti(COJI S'"'• 
1796 ' , 0 , 0 .o .o ~J· lebt-
179i J .o .o .o .o PI.6C'OJ• ~-

H§g I .o . 0 .o .o PUCOJ• Ac• 

' .o .o .o .o PVC:Oh We-
ISC>C> 1 .o .o .o .o PQCOJ+ MlCit· 

lU01 I .o .o .o .o ~·MC:lt• 

!8~ 
I .o .o .o .o P\aCO)• Cit• • 
I .o .o .o .o Pl.tCOJ• Kl~-

I g~ t .o .o .o .o ~l· HlllPl'~-· 

~0 s 1 .o .o .o .o J\ICOl• NEDrA• · 
SOG I .o .o .o .o PU<:OJ• IEDTA• • 

1e0T 1 .o .o .o ,o PuC0)4 ~·· 
1808 I .o .o .o .o I'UCOl• MpOlClt• 
HIO!l I .o .o .o .o PuCOh Mpo22DfAa•-.. 
1g1o I .o .o .o .o NCOl• JfPO:IOX• 
1 11 1 .o .o .o .o PUCOh IJCOtU t CC0ll1-• 
1812 1 . 0 .o .o .o IIUC'Ol• UCCOJtS•• -., 
1013 I .o .o .o .0 PuCOh ucso•u· 

l31i I .o , 0 .o .o PUCOJ• PU(COJ)3-
I .o .o .o .o P\l.COJ• Pu(COlJl•· 

181 I .o .o .o .o J'UCOl• ~· 

1111~ 
I .o .o . 0 .o PuC'O)• c:ac:lt· 

•g• I .o .o .o .o PuCOl• ~· 
I I I .. ,o .o .o ~)•1,;,1nv.A:nll,.. 

182 I .. .o .o .o P\aCOl• 11rlu.Mil· 
1021 1 .o , 0 .o .o PUC'Ol• Ultlo&ADU • 
1922 I .. . 0 .. .o JIUCOl• U(OlU3CCOl t~• 

18?.3 I .o .o ,o .o PuCOl• lllgCit-
1824 1 .o .o .o .o JI\ICOl• -~ 
1825 I .o .o .o .o I\ICOJ• UlmAntl-

lHf I •0 . 6 ) , 0 . 0 0 , 3 1'\aQH_H Cl- aaa.lO'I)' w/ M(UJ) 
I 29 3 .o .o . 0 .o f'UOH•• 804• 
182!! I .o . o .o .o .......... ..-. 
1830 I .o .. .o .o f'UOM•• OK-
1831 I .o , 0 .o .o fUOH•. 110)]-

18$2 l .. .o .o .o f'UOH•• COl• 
IBlJ ' .o .o .o . 0 PUOK-•• atOMI • · 

~n· ' .. .o .o .o JluOH•• llO) IOfll t· 
135 2 .o .o .o .o PUOH•• atOS (OH)h 
I~ ' .o .o .. .o I\IOJI•• It'-
1837 ' .. .o .o .o JIUOM•• MCCOJ)2-

u~ 
) .o .o .o .o PUGH•• M «COJU • · 
I .o . 0 .o .o JVOtf•• Clot• 

1840 I .o .. . o .. PUC!If4-• MJ102 Cota)l·-
11141 I .o . o .o .o PI;IOM• . NJIQJ:eO) .. ·m ) .o .o .o .o P\IOH•. NpOl (C.'Ol, ,__ 

:~ 
l .o .. .o .o PuOM• • tlpO:ICOOltl-· 
I .o .o .o .o PuOif•• Hl.POt-,or l .. .o .o .o Pu~D~C- JCPOt• 

lH l .. .o .o .o PQOH:•. lOt·~ 
l .o .o .o .o l'uOM• • "ftt(SCN U • 

1848 l .o .o .o .o ~·· 'ftiCORl liCOl J• 
11149 l .o .o .o . 0 Pl.JOM•• 1'bCCOllS••• 
1850 1 .o .o , 0 .o JIUOM•·• MOX• 
1851 l .o .o , 0 .o PuOM•• Ox• 
1552 1 .o .o .o .o PUOM•• a.c-
18~J I .o .o .o .o PvOM•• t.c· 
1854 1 .o .o .o .. Pu0HH M2Cit·• 
1 85~ 3 .o .o .o , 0 JIUOH•-• He-1 t<• 
1856 , .o .o .o .o 11\rCK+• Cit.•-
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1&~ , . o .. .. .c ~··CJ:J:D'D.-

l~ 
, .. .. .. .. l'liiiGI!t•·~ , .. 0 .. .o -·--l~ 
, .. .. .. .o JIIWII:*•• C'J'l'J. .. , .. .. .. .o 

-·· A~~Cm.-liB 
, .o .o .. .o -··•lc:l.-, .o .. .o . o 

__ ..,, __ 
l .. .. .. .o 

-·· l!pO)Ox· I 5 , . o • .o .o "-"*•• VfOit t fCCOU-

m~ 
, .o • o .o .. JI\IOM•,• uu:ous--, .o .. . o .o ....oN•• O(IIM)J• 

18ft 1 .o • o .o .. P\ICI(• • "-tCOJU:-
IU 9 , .o .o .o .. P\iON- f\lfC'Oll l•-
1~70 1 .o .o . o .o l'uOM•• ~· 
I 7 1 1 .o .o .0 .o P\&OH*"• C..C:lt..• :m 2 .o .o .o .o lt\IOH• • CAIDJ'A• 

1 .o .o .o .o lluCM• • UmAADU-

~r 
1 .o .o .o . 0 f\aOK•_. UnUN!IU-

I 7g 
1 .o .o .o .o J\I<Mt• • vau.Mit· 
l .. .o . 0 . o JII.JCH•• UtOMUCCOJP• 

um· l .o 0 . o .o IIVOW• • ~lt-

!II 2 .. .o . o . o NOif•• .. c:z:rr:a. • 
1 .o .o .. .o ~_.__,l_ 

I I l ·•.st •I. it .. .. h (CMI)• C:1• OMlOG)' "'""IIIII 

lf l .. .. .. . . N (OWJ2• IDI• 
l .. .. .. . . filii CCII0 2• IUIOC-

I ~ l .. 0 .. .. ..... ,.c.-
I S l .. • .. . . ... ,..,,, ___ 

'I l .o • o .. -.. ~ •• .,. COl• 

Ill? l .o • .. .o ... , ... .,. ··-·-1 1 .. 0 .. .. fV tONU• alD) (CIQ I-
t l .. .. .. .. ftv tt:.U• MOS(CIKU• 
1 • 1 .. • , 0 .0 fit& CC*Ih at---:w 1 .. .. .. .o ,. ,.11• a.tCOlJr 

1 .. 0 .. .o ,. • .,,. • tCDlu-
1 3 1 .. • .. . . "'"*ll• U04-
18~ 1 .. .. .. . 0 "'~2· IIP021 .. U· 
119$ 1 .o . o .. . . ... , ... ,,.~ . 
'aft 1 .. . o .o .. ... , ... , • ....,,,CDll ) •• 
1117 1 .o •• .o .. ....... u . Mp021CCIJil• • · 

1W 1 .o .o .o .o f\t t0MI2• MlPOt-
1 .o , 0 .. .o 

::::~:a::~.: ll 1 .o .o .o . o 
1 .o , 0 .. .o ... , ... ,,. 'nll-ll• 

, 2 1 .o .o .o .o P\I OCIII;to 'ni iDlllllc:oll • 
I 1 .o .o .o .o PV tOMt2• "m teol fS••• 
1 • 1 .o ,0 .o .o ... , ... , . --
I . 1 .o .o .o .o fY fCIIUl• b • 

ll 1 .o , 0 .o .o PY (DMJ2• -.c• 
1 .. .o .o .o J\I (OMU• t.c-
1 . o .. , 0 .o ... , ... , ,. IOc:it-
1 . o .. .. . o "' lOIII)• ICILo 

1r0 1 . o .. .. . . ~•«*• 2· cu-
111 1 .. 0 .o .o 1\110101) • 10111'1).-

I IJ 1 .. ,o .. .o Pwf0Mt2• GIZJra• 

'!' 1 • .. .. .o ,_ fGIO 2 • JCID'D.e-
I 14 1 .. • .. . . ..... , .---
1 1!' 1 .. .. .. . . "' IOICll• ~ 
l!tE 1 • 0 .. .. "'ICIIfl l• ~r< 

1J11 I .. • .. .o "'I«*U·~ 
1 18 1 .. • .. .0 

"'"*"·~ 1919 J • 0 •• . 0 ... ,..,,, O(OIC) . Ieoll;t.. 

:m 1 .. • .. .. "'1«*12••1=1~ 

1 .. • . o .. ~f<*t2• UCII:MU• 

\ - 1 .. 0 .. .. "' IOICl'• ... ICOJIJ-
I 1 .. • .. .. f\a fONJ1• "' fec3J1• · 
1!2~ l .. .. .. .o "'IOIIU• -
lil2S J .. •• .o .. ... ... , ,. C'adt.· 

!in 1 . o .. , 0 .o 
"'"*"'~ 1 .. 0 .. .. 1\ftOMth ........,.. , ... 

1 • 0 .. .o ... , ... ,,. _,_ 
Jl!~ 1 .. .. .. .0 "' t0Mt2• v..&AaU-

1 .. 0 .o .o l\lfOMth U(OIIl2(COlU.-

'I' I .o •• .o .o ... , ... , . ...,..,,_ 

ill 
I .o .o .o .o JIVCotc,2• "VJJ'TA• 
I .o .o • o .o PuiOMI)• ............ 

1 ,,17 ,,,u .. .... , JI\IAO .. Cl• IIOIU , .. .o . 0 .o 11\iAc .. l ot• 
1 .. o .o .o .o ~·· M.IOC• 

JR~ 
I .o ,o .o .o f\IAC•• OH-
1 .o .o .o .o PuAc•• IICOI· 

,tv , .. .o .o .o ~·· CIOl• 
1 .. .o .. .o IP\AA.c•• l tCMt • · 

l~ 
1 .. .. .. .o -·· '""""••· , .o 0 .. .. f\IAC• ... os (CWJ , • 

1!?4-: I .. • .. .o ~ . .,. .. 
:a~ 

1 .o .o .o .o ~·· M rCOl ll--
1 .. • .o .o 1\aA.c•• M fOOJU-
1 .. . o .o .. 'f'\IA.e-•• Clot• 

~~ 1 .. . o .o .. ~ .. IIIP02tc*t2-
I 9 1 .. .. .. .. 

--~-iru , .. .. .. .. f!IIIIA«•~ IIIIIOl tCOJJI'-
) • .. . .. .. 

- · · _, leol)J.o-I .. .. .. . . -·· .,.__ 
~&a 

, .. .o .. .o ---· , .. .. .. .o f'llilC •-. 1111)64;· 

19SS , .. • .. .. ~~t~Utcu • f iCMJ):. 

ll! I • o .. . o .o fiiAAc • • 1"b t Cllb ) (0::0 , -
l .. .. • o .. --· ft(COJ}s-

ll 1 • o .. .. .. -..... 
' .o .. .. .. ~·· Cia• 

1 .o .o .o .o I\IAC'•• Ac-
I I 1 .. .o .. .o ~·· t.c• 

!If I .. .. .. . . PvAc.. tOC1 t-, .o •• .. .o ~·· tclt • 
) .. .o .o .o ~·· ctt-

1 s , .. .o .o .o ~·•IOII:I'rac• 

l~ 
, .o . o .o .. ~-~· 
l .o .o . o .o NAC• • KIDTA• .. 

Jm 
l .o .o .o .o ~.c··~-
l . o .. .o .o 1\&Ac• . Mmi'A-•-
) .o .o .o .o ~0 .. Mp02C:Jt• 
l .o .o .o .o JlluAc.. "JJIle&::rl'a••~ 

ij7l l .o .o .o .o I\AA4 .. MpO)OII{· 

1 73 ) .o .o .o .o t\~Ac•• UCOM.U C~U .. 

~~· 
, .o .o .o .o f\I.Ac•• U(COltS••• 

I 7!; , 0 .. .. .o ~·· VCIOtJ h 
107& l 0 . o .. . 0 JIIIMc•-- 1\a(CD.J))• 
1ir. , .. . o .o .. ~·• "'IC'O.JU·-:m l .. .. .o .. ~ .. _,. 

l .. .. •• . . ~·· c.te'it· 

·~ 
) • .. .. .o ~ .... ~ 
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19~1 } :o . o , 0 .o JIQAeK ~f) .. 

to2 l .o .o .o .o ~.. fiiNAnt) .. 
983 2 .o . o , 0 .o Plo&AC•+ U'rNADU ... 
!'84 l .o .o .o . 0 PuM:• • 0Cottt31C'Ol)2• ,gss I .o .o .. .o f\.6AC: H ..,O:lt• 

1g&G l .o .o .o .o """'C"-*-" tiQ"'D'!A• 

19~ 
I .0 .o , 0 . 0 11\ac•• urNAnll ... 

19t~ l •.lllt .o .. .o IVOJt• c:t- lQIU 

~~ 
1 .o .o , 0 .o .UOX• 504• 
l • o .o .o .o JuOX• ~ .. 

~~ I .o .o .'0 .o PuOX• ott-
1 • l .o .o .0 .o ~· HCO)-

~~ l • o .o .. .o ...,. .. C'Ol• 
99!' l .. .o .o .o J\IOX• 8(0)4)4-

l~~ 
I .o .o . o .o IWlX• 8l0liONl•• 
l .o .o .o . 0 PUOX• 840S tOHih 

lm l .. .o .o . o PU.OX• lr-
I 0 .o .o .o PuO>c• MCCOlll· 
1 .o .o .o .o "**X• M CCOlJl• • 

2001 I .o .o .o .o ~· Cl06• 

~ 
1 .o .o .o .o ..._, lfpOl COHIZ· 
I .o .o .0 .. -· ._,olt'IO)· 200: 1 .. .o .. .. ~· llpO)fC0))1• • 

I 
I .o .o .o .o PU<*• N»>2 tCOlt l--
l .o .o .o .o II\I!Ox• Mli'Ot-
I .. .o .o .o J\IOx. )ClOt. 

l .o . o . 0 .o ~· ,.,. ... 
l . o .0 .o .. ~~uoac• !t.csot•l• 

~w 
l .. . 0 .o .o ..._, ftiOKlliCO)) • 
1 . o .o . o .o tuox• ftCCOJ)$••• 

201.? l • o .o .o .. PuOX·• ..ox-
20j3 l .o .o .. .o P\aOX• OX.• 
20 4 1 .. .. .o .. PUOx• A&• 

~l~ 
I .. .. .. .. 'P\aOX• Lac· 
I . o .o .. .o luOll• lC2C:1t• 

2 l7 l .. .o .. . . 1\.101;11+ HCjt,. 

~~~ 
1 .o . 0 .o .. ~· CU.•· 
l .o .o .o .o 1\103{+ M)ID'f)..· 

2 ~0 l .. .o .o .o SluGa• ICDJ'J'A• 

20~~ l .o .. .o .. f\IOX• ~·· 

~~ 
1 •• .. .o .o f\tOX• m"rA•• 
1 • o .o .o .o tuOJc• MI:DT~ ... 
I .. .o .o .o PU.O'K• Jifp0%C:lt• 

2025 1 .o .o .. .. NOX• ..,ol.£:Dt'O•• · 
2026 l .o .. .o .. 

-· ._,olOle· 'lfJ27 l .o .o .o .. Pu.Ox• ucotn•tc:oJU •• 
2026 I . o .o .o .o I'Uox• vccous•-

&~ 
I .o .o .o .o N(n(• OCsotJl • 
I .. .. .o . o f\OQx• "'ICOlU· 
l .o .o .o .. Pl.lOX+ P\1 (COl) l • · 

~~ 
l .o .o .o .o NOJ!t• Jlu.IOTA• 
1 . o .o .o .o ~· ac.st-
1 . o . 0 .o .o P\lOX• Ce.ID'l'A• 

20J!i 1 . o .o .o .o f!U.OX • VD\&.\Qil ~ 

ro~ 
1 .o .o .. .o P\IOX• QaNA.nl) ... 

l • o .o ·' .o . ~·\lln&Aftt . ... 

mg I .o .o . o .o - UIOK)ltt'IOlP• 
l .o .o .o . o -··It· l . o .o . o .o ~· IICr'IDTA• 

2041 I .. .o .o .o JIUOK+ vru&.•lt!U • 

~ 1 - . 0~11 l .Jll , 0 ,o N.ac-- Cl• aacu 
2 ~ l .o .o .o .o ~·· SOC• 
2()(5 I .o .o .o .o """-e•• K1041• 
Z~G I .o .o . 0 .o IJU..&AC• • Ott• 

~~ 
1 .o .o .o .o .W..CH MC:OJ-
I .o .o .o .o P\,I.Lacu COl• 

~049 I . o .o .o .o lu.LeCh 1(0Mt . ... 
050 l . o .o . 0 .. ~· alOltOIU4• 

liOSt I .o . 0 .o .o .w...e .. t&OStOHt • • 
2052 l .o . 0 .o .o ~ .. ar ... 
2!*J l .o .0 .o .o PI>!Ae•• M IC03 11· 
.?0:>4 I .o .o .o .o .I'QI..Ac•• ,.ltd) ))• · 

2~$ I •• .o .o . o P\&W.c- Cl04-
2 e: I .o .o .o .o -- IIFOliOIIIl· 
20r>7 l .o .o . 0 .o I'U.L&c- IIFO:ZCO>· 

mg I .o .o .o .o -·· IIF02Ccolp•- • 
I .o .o .o .o f\&UC:H ,.02(t'OJJ) .. • 
I . o .o .o .o ~· Hll04• 

mi I .o. .o .o .o .w.~·· MJOe• 
I .o .o .o .o JII\I.Wc-+• 104•-
) . o .o .o . o I'ULAC•. ft ($Of.' • 

~~i 
l .o .o , 0 .o ~ 'ft>tOKIJ((lOl)· 
l .o .o .o . o .W.C•• ftiC:OlU-

2006 I .o .o .o .o P\l~A.c:-•. ttQJC.• 

~~ 
I .o .o .0 .o P\AW.C:.• ow-
I . o . 0 .. .o ~,e.._.. At:-

2009 l .o .o .o .o P\I..La.C•• lAC-
2070 I .o .o . 0 .o NL&C• • MlCJ.t-

zgz' 1 .o .o .o .o ~e•• HCit• 
2 r2 ) .o .o .o .o ""'--CH ('Jt• • 
lt07J l , o .o .o .o .W..c•• tUIDTA .. 

~~~ 
I .o .o .o .o PuLeC• • M11:17ra.• 
I 10 .o .o .o f\ll..oaC•-· ~·-

~07G \ .o .o .o .o f'U,LAC+.+ ID'I'A•-• 

~~-
l .o . 0 .o .o NA-C•• JliiiiD'fA•• 
I .o .o .o .o ~c._• ttpOJCi t• 

20i I • o .. , 0 .o Pl.l!Ac .. M'$102~ .. -

~y I .o .o .o .o NJ..at•• tf'pOlOx-
l .o ,o .o , 0 Pu.t.ac .. UCOMJtleG)•)•• 

m~ 
l • o .o . o .. f!UW.t•-• U(C0) )5• .. 
1 .o .o .o .o P\U.ac.... u t COt l 3 • 

2 ~; l .o .o .o .o l\l.l..Ac---.• lulCOl,)-

20uS 1 .o .o .o .o PW.Ac•• 1\HC:Olt J•• 

~~ 
I .o .o .0 .o ~e.· NID'D.-
1 . o .. . 0 .o ~c-.• C.Clt• 

20ea l .o .o . o .o ~ ... ~ . 
2oe!! I .o .o .o .o PU.Yc-•• OW.\I.MU • 
~ I .. .o .o .o l'u.I.Ac- \hSI.LUU· 
2091 I .o .o . o .o PWAen u.MU• 

I I .o .o .o .o .w..c- UCOIII2CC0lll• 
I .o .o .o .. Ju.Lac-+-• M!ICJ,C.• 
l .o .o , 0 .o ~·· MltCD'tA• r. 1 .o .o .o .o PWAC•• Vf~U.A.nfl• 

~~¥ , l(U .o .o .o c..Ac• Cl• IU610QY .. ,.., .. 

~~ 
.o .o .o . o e.Ac• ~· 
. o .. .o .o c..Ac• 11$00 • 

~100 
.o ,o .o .o CUe• ote;• 

101 .o .. , 0 .o ~· 1C'Ol· 

:~l~ 
.. .o .. .o c..-c+ c:ol• 
.o . o • o .. C&A.t• I tOHt . .. 

:l1~ .o .o .o .o e.Ae• llOJ.40Ntt• 
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2105 I .. . 0 .. .. t&At• &60SIOIIIU • 
;!106 1 • o .. .o .. CUoco ... 

?107 I .. .o .o .. c:.u.,c. .... ceo:su.· 
~108 I .. .o .o . o CaAc:• M tC'OlJl• · 

109 1 .. .o • o .. C'aAe• c-104· 
.?110 J .. .. , 0 .o ~· ~fCIIIJ-

2111 s .. .. .. .. ~ - 2COJ• 

~m 
J .o .o •• .o ~ ~ICOJJ2•· 

J • o .o .. .. c:u.c-. MPOJ fCOl Jl••· 
2:\14 1 .. .o .o .o c.a.Ac• JDJIOt -
211!.' 1 • o .o .o .. C'-aAc • JUIOt • 

2118 I ,o .o .o • (M~ ..,._ 

~w 
I .. .o .. .o c,v.c.. ftCIO..tll• 
I .. •• . 0 . o cak• 11110MIJI(Oll · 

?.118 J .. .o .o .o ca.Ac• 't'b tect) )S ... • 

21~ J .. .. .o .. C:e.Af:• MOa• 

21 ~ 1 .. .o .o .. 
~- -212 s , 0 .o .o .. C'IIA.t• Atf:. 

m~ 
I . o . o .. • • CaAc• c.ec-
I . o .o .o .. ~· IOCit· 

2 1~.S I .o .o .o .o ou.c. Mr:lh 
2126 I .o .o .o ,o ~ ("it•• 

21?7 I . o .o .o .o c...-c· HJ"""-
212.8 I .o .o .o .o C&Ac• IC2~· 

ma I 0 .o .o ,o C'Me• MID'fb-
I .o .o .o .o Cal.c:• etA•• 

21:11 l .o .o . o .o CW>• Aal:l1rA• -

2 1~ 
I .o .o .o .o cue. Np02C'l t-• 

~~ 
I .o .o .o .o CIIAe• NpOl.C!'tA•• • 
I .o .o .o .o CaM• llpO-· 

l !Jto I .o .o .o . o Ce.\c• U(OMIHCOI IJ-

21~ I .o .o .o . o c.M• UI(OJI S•• • 
21 7 I . 0 .o .o . o ~· Utcot )l • 

21~ l .o .o .o .o e.Af:• P\t tCOl U · 
?.1 I .o 0 , 0 .o ~· N fCOl U •-
214 I .. . 0 ,o .. Ce.\c• NG>rA• 
:!141 l ,o .o . o .o C>olleo c:.c:Jt• 
21~2 l .o .. .o .o c:.Ac • ~·· 
2Jol3 l .o .o . o .o ~- ObuAftfl-
21U I ,o .. , 0 •• caAe- ......,., • 

2145 I .. . o .o .o c:.Ae"• UINAnU .. 

~::~ 
I .o .o .o .. eat.c:• U(OJ4UCCD.H3• 
I .o .o .o .o CU.C• M;elt· 

2U8 I . o .o .. .. Ce.Ac• ~• 

2149 I .o .o . o .o c:Mc:• UINAI:III 2 • 
2150 
2151 I .o .o .o .o c..t..c• Cl• 
21Sj I .o .o .o .o 

c..t..c• --21~ I ,o . o ,o .o c::at.c. KSI04 • m; I .o . o .o .o ea&..e• CIM· 
I .. • o .o .. caiAc::• Wt'O) ... 

m~ 
I .o .. .o .o eal4c • COl • 
I .. .. .o .. ~· l fCI0 4 · 

21ft 
l .. .o 0 .0 e.LK• IJOliCIIU · 

215 I .o .o .o .. CU.C• a60SfCIU C• 
21 I 0 .o .o .c .,.._. !fro 

21 1 l 0 .. . 0 .. ~· .. CCDlU-

2 1~ I .o .o .o .. C&Lae• M CCO))l.-
;!I 1 .o • o .. .. c..t..c- CIO.-

~~n 
1 . o .. .. .o C&Wc• III>(Q l<*ll· 
l .o .o .. .o ("alAe• .,COl • 

21 I .. .. .. .o c~ _,IC:OliJ -
2167 I .. .. .. .o c..t..c• - liC:OJI J•-
2168 l .o .. .. .o Ca.t.c:• JDICN• 

~11!9 1 .. .. .o .o C&IA.c:--~-

2170 l . o .. .o .. 
c..t..co --171 I .. . o . 0 .. ~· ft CS!Otl l • 

~m 
I .o .o .o .o ca14c• 'I!IICHiliCOll• 
I .o .o .o .o C&l.4e• ft CCOl J S- • 

211'6 l .o .. .o .o 
c..t..c• --

m~ 
I ,o .o .. .. c,.a..c. OX• 
I .o .. .o .. 

~--
~tn 1 . 0 .. .o .. ~e· La.:• nz I .o •• .o .o et.Lec:. .ac 1 t. • 

~~~0 
I .o .o .. . o e.Litc·• ttel t • 
I .o .. . o .. C'..,...c:• c-U• · 

:!l 1 I . o .. .o .o c: ..... c. MliiJ'tA· 

~~k~ 
I .o .o .o .o C&l.ac • Ml'Gn'A• 
1 .o .o 0 . o e..,.c• ta::DTA• · 
l . 0 .o .o .o caa..c:· IOtA•• 

2185 1 .. .o •• .o e..&..c• Nlllll'tA• · 

m~ 
I . o .o . o . o C'aiAc• llfPOlClh 
1 .o . o . o .o caa..c• MPQaurD,.-

~'¥8 
I .. • o .. .. c ...... _,"" • 

2190 
1 .o .o • o .o c..t..c• O(OMI OICOlll .. 
I .. . o ,o .. c::a.L6c::• OfCO) t S-. 

2191 I • .. .o . o C&Wc• 11(-IJ• 
~192 I .. .o .o .. eoLoc< "'IC'0111· 
ju;a I .o .. .o . o ~.c ... Jlll tC'O))l-
~~ l . 0 .. . o . o t'a&.ec • IUI:D'fA,a 

:T~s I . o .o 0 . o c..a..c• C.C:lt· 

~~~ 
I .. .o .o . o Cat..e• ~·· 
I .o .o .o .o c:.a...C'· ~Il· 

21§3 1 0 .o 0 . o ~c· U~~U.AnU · 

1m 
I 0 .. .o -· ~C"4 -~·· · I .o .o .. 0 ca&..ec• U(OtU)CCO'l1 J• 

~1 I • o .. .o .o """"' ... .... 
22 ¥ I .o .. .. .. eakc• IIVEZ7DI• 

I , o .. • o .o CoiAco _ ... 

220~ 

~ 
I "" .. .. • 

-· Cl· 
lll:lltk 

- 1 • o .. .. . o ttiiAc • 11>1• 
2207 I . o .. .. .o -·--· 1m 

I 0 • o .. .. -·-I .o .o .. .o 
- · IIC01· ' .. .. .. .. -..c• COl• 

I .. .o .. .o --..... ,. . 
2212 I 0 .o . o .o - · aJOIIOMI• · 
2213 1 0 . o .. .o -· .. oScOMU• 
2'i14 I . o .o .o .. _ .... 
2215 I .o ,o .. .o - · llaiC:OliJ· 

~m 
l . o .o . o .o Mo-'c:'• M CCOJJl• .. 
I •• .o .. .. tfgAc • C l 04• 

rug I .o 0 . o . o ltllo\e• llJIDl iOIOI 2 · 
1 .. .. .o .. - . llpOlC:OJ • 
l .o .o ,o .o ttg,Ac• tfPOJ CCO'l)J-.. 

2221 1 ,o .o .. .o -· -Jia>lll~-
222~ 1 •• .o .. .o MoM:.. KliCN· 
222 I .o •• .. .. ~· to04• 

1m 
I .. . o .o •• ltgAc·· ~·· 
I .o .. .o .o ttvk'• TbCSOtJ ) • 5 
1 .o .. .o .o IIOAC• !IIIOMI JIC:Oll· 

222 I .o 0 . o .o MlaAc• ft fC:Ol JS•-
2228 I .o .o •• .o .. ~. --
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2.72!1 .o .o .o .o Mlk:• OX'• 
2230 0 .0 .o .o loeAC• ac-
~31 .o .o .o .o ltgAC• LK• 

~~ 
.o .o .o .o M;4c• M'lClt· 
.o .o .o .o lilAc• tteit• 

?2 .o .o .o .o MoAe• elt• · 
i23< 0 .o .o .o ~c• Ml~ 

22~6 •• .o .o .o filfAC• KlmrA• 
22 7 .o .o .o .o ttg,N:• MI:Dr,..._ 

~m 
.o .o .o • o lilAC• -.. • • 
0 .o , 0 .o M8o'C. MZ:OtA.-

22~ .o , 0 .o .o -·..,OXI<.o 
2241 .o .o .o .o ~· ...,O.liZPQ_--

~m 
.o . o .. .. ttlk• lltP010X-
,o .o .o .o MIIAc• UCOIU &(C'OJ)~•· 

g•: .. ,o .o .o JllllaAe• UCO».S.•• 
45 .. .. .o .o 

-· Ul-lh 

~~~ 
.. .o .o .o _., "'ICOll l• 

0 . 0 .o .o -...c• J\I CCDlll-
48 .. . 0 .o , 0 MIIIAC• ~-
co .. .o .o .o ~·C.Clt.· 

2~ 
.. .. .o .. _. Ca!Z>ft• 

0 .o .o .. MOAc• ~·l· 

m~ 
• .. .o .o MDAc"• \IDIWtt J • 

.o .o .o . 0 -·-u-.o . o . 0 .. lilAC• U10111liCOll2• 

i~ ~ 0 .o , 0 .o lilAC• ~<--

rl' .o .o . o . 0 McJkc • Mg!Dn.• .. .o . 0 .o MtAC• vnu.Aat t-

~~ I . 0 . 0 .o .o tttt.e• Cl· 
I . o .o , 0 .o Mf&AC• SOC• 

~2 1 I 0 .o .o .o tl!liAc• 004· 
22t? I • o .. , 0 .o ... t..c• OM• 
1263 I .o , 0 .o .. llf!A<• _,_ 

~m 
I . o . o .o .. .... c. COl• 

~s I .o .o .o .o •t..c:• I IOMU ·· 
I .. .o , 0 .o II;Uc• tlOliOIIU• 

22 7 l .o .0 .o .o M;'IA.c• INOS40Mt4• 

~ 
I .. .o . 0 .o llgl.K• ... 

I •• .o 0 ,o ~· MCr'01U-

m~ 
I . o .o -· .. ...we+ Mf('O) ll•· 
I 0 , 0 . o .. MOt..r:• C:lOt· 

m~ 
l -• , 0 . o .. OOV'-• _, IOICU· 
I .. .o ,o .o 

-· ..,OXOl· 

if I 0 • o .o .. "'t.et• MIPOJCCOJU• -
7!' I • .o .o .o "'C.c-• MPO~CC'OJU••· 
76 I .o . 0 .o .o MOt.c• 10-'04 • 

~r 
I .o .o 0 .o MfWC• MJICM.-

~t~ 
I .o .o 0 .o 

-~· 104• -I ,o .o .o .o NoiAc• ft f .cot U • 
I .o .o .o .o 110&..<:• ,<OHiliCOJI· 

~~~ I .o .o .o .o N;lAt:• 1'biCOlf 5._.• 
I .o .o 0 . o Ml&.ac• MOJt· 

2211~ I . o .o .o . o Mot..c• OK-• 

22r I .o .o .o .o Mo1Ac• Ac:· 

,~ 5 
I .o .o .o .o ttrfA,C• L.Ac• 
I .o .o • o .. "'L6C• JQClC.· 

~uY I .o . o , 0 .. ... t..c-. HC.Jt• 
I .. . 0 .o .o Mlg'toae:• Clt-

~.2u I . o .o .o .o Jlllloae• MliD'ra:-• 
2290 I .o .o , o .o .. ~ Mla:rB.• 
2291 I . 0 , 0 . o 0 liO.t.At• ICID"D.• · 

~ 
I .. .o .. .o -·-·· I .o .o 0 .o 

-~· MII:D'Do-I ,o .o 0 • o IIIILK• _,..,. .. 
22~ 1 0 .o .. .o -·-~~ 

1 .. ,o 0 .. _ . ..,, ... 
I .. .o . o .. 1101.oK- DIOIIU CC!Ol ll " 
I .. .o 0 .o ~· VtCDI,S• -• -• 

111 
I 0 . o .. • • ..,_.c• Ut.otJ)• 
I .o .o .. .o ...-....:• f\a(COJJ~-

~ . I 
I .o . o .. .. IIOI.toto ... I COl I lo• 
I ,o .o .o .o IIOLK- fiiC'I'A• 
I 0 • o .o •• "'t.eo c.en-

~-
I .o . 0 .. .o MoLAe• C&I:D'fA.• 
I . o • o •• .o MrgW.e• Vnu.Mtl· 

~ ' I . o .o . o , 0 tt;'tAc• UnvADU · 
I . o . o • o .. tfOlAC'• UhWAntfl .. 

2~ I . o .o .o .o HOLooc• UIOHiliCOll~• 
2' I .o .o ,o .o MQ:loac:• Mge1t• 

aw 1 .o .o .o 0 Mgt.C'• ltg.Et'ITA• 
I .o ,o .o .o ~c• Ub~ll-

·~ .0 ~JI:J .. .o ,o UIWCatU• CJ-

r .o • o .. , 0 UaMCat tl• sot• 

ng .o .o • 0 Olwoaeat u. MCO&· 
0 . o .. . . Ullu.Cati J• OH-

l 17 .. . o .. .. t.lwlleat.tl• ME:Dl• 

23li .o . o .. .. ~ttl• eel• 
.o .o • o .. I/IIIICOU I• . ....... m .o .o 0 .o I/IIIICOUI• alOliOICI•· 

~~I 
.o .o • o •• U1a1C1LIJ• NOSCC*Jt• 
.o .o . o .. U..C.tll• .,.,. 

I , 0 .o . 0 .o -til• M IC!Oll l• 
.o .o .o .o UINCattl• M Cco:Jtl• ,. 

J .S ,o .o .o .o u....c.tn• etoe.-

r~ 
, 0 .o • 0 .o -UI• .,, .... ,, • 

~~B 
.o • o .o .. UINCet;t S • lf.POlCOl· 
.o .o .o .o U~Weattl• J4pO) tcol u-
0 .o .o . o \I'INC'atll• ttpOliCOJIJ .. .. 

~~~ 
.o . 0 0 .o onucett1• Ml.a•-
,o .o .o .o Url\tCattl• M.Jr06• 

.~~ 
.o .o ,o .o tlnUC'atU• tot•-
.o . o 0 .o Un~t~CaUJ• 'Tb(ICMP• 

I 
. o . o .o .o UIWC'atll• ft(OK)l (C'OU• 
.o .o .o ,0 UnueetU• 'fb(C'Olt5••• 

0 .o .o . 0 Unueat n • ttOA··-
.o .o .o .o U'ntilea U l• 0.. 
.o .o .o .o Cl'r'NCa t t l• AI:-
.o .o . o .o ~tl1• lAc-
.o .o .o .o uauc::.tU• 10Clt• 

r' .o .o .o .o UDUCaUl• M:1t• 

~ 
.o .o -· .o V'I:IUCatl1• C.lt- · 
,o .o . o -• uaoo<:atU • lllll!l:rr"· 
.o . o . 0 .. cauc»tt 1• ~ 

~ 
.o .o .o .o UlluCiti J• MI:D'D.-•· 
.o .o . o .o UDUC:at 11• a;n:,... 

2~ .o .o .o .. UIWCell l• MI:P'ra•· 
.o .o . o .. UDIICetl l • ~t· 

~349 .o . 0 .o • o \laulte t 11• IIIPQ2UPJ"'U .... 
.o , 0 .o . o \IINC•tn• l!lpOlOJt:'"-

:~n'l .. .o -· .. ~ttl• UCOMUCC:OlU .. 
23S.Z .. . o .. . o llmiCattl• UCC:OJ.5••• 



FMT. Version 2.3 
User's Manual. Version 1.1 INFORMATIOI~ ONLY 
Appendix W: Current Data Base, HMW ..Am3Pu3Th4Np2_960823.CHEMDAT 

. 0 .o .o .o OIWCat..lh OCICM) h 

.o .o .o .o lltlll¢atth "'ICO)I)· 

.o .o .o .o UDueatU• )IQ(C'Ol)J-
.o , 0 .o .o \JD.VC.tll• Jiu~~Jl'n."' 

.o .o .o .o ttwcattl• C.Clt• 
. o .o .o .o VINQIUl+ C'a.IXWA.-
. o .o .. .o Uweatll• -n-
.o .o ,o ,o ODUC.at et• UlwADI1• 
,o .o .o .o ~tfh~U· 

.o .o .o .o U'JNCatU• O(OII)l:(COlU• 

.o .o , 0 • o ~Ul•M;C'it .. 

.o .o .o .o IIII\IClltll•M;-
.o .o .o .o UD\.ac-atll• Vau.Allll~ 
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- .ou , 01 , 0'1 0 .ou 0 0 0 0 .n . 0 ooooooooooooooooooooooooooo llo I w/1•)91 
_ .. 

CPW"OUt.VJU 
oOl) 

0 0 0 
0 0 

0 

0 0 
. 00'1 0 

0 

0 0 
0 0 
0 0 
0 0 

0 

.oos 0 0 0 0 0 0 000000000000000000000000000 •• • ou 0 0 0 0 0 0 000000000000000000000000000 C. t 

. 10 0 0 0 0 . lO 0 ooooooooooooooooooooooooooo ... 
0 0 0 0. • 0 ooooooooooooooooooooooooooo -· 0 0 0 0 .ao .o ooooooooooooooooooooooooooo ~ . 
ooooooooooooooooooooooooooo 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 
ooooooooooooooooooooooooooo 
oooooooooooooo•oooooooooooo 
ooooooooooooooooooooooooooo 
000000000000000000000000000 

0 0000000000000000000000000 
ooooooooooooooooooooooooo 

ooooooooo oooooo ooooooooo 
00000000000000000000000 

00 0 0 00 0000000 00000000 0 
0 0000 00000000000000 00 

oooooooooooooooooooo 
0000000000000000000 

000000000000000000 
ooooooooooo o ooooo 

0000000000000000 
000000000000000 

00000000000000 
0000000000000 

000000000000 
00000000000 

0000000000 
000000000 

00000000 
0000000 

000000 
0 0 0 0 0 

0 0 0 0 
0 0 0 

0 0 
0 

llllg'I COM. t t 1 V/ t -Jf. th•ta 
CdC OM) • • 1 w/ t •UJ t.Mt a 
-... . t v J)O•ltt ~~• 
IM:O)•• 10 tt/ll•)fJ tbeU 
Tb•••• ' U v l ll•Jt' theta 
tv .... , n W/U•JJ t tbeu. 
lfp(X2• 1 U w/U ... JtJ t.htU 
.,...... . ,. V/lS·)fl tb•t.a 
UOK.._•• 1 15 W/l6•)t~ tbet.a 
t~Ac"••• t U W/11•)1) tnet• 
'ftiOJc•• 17 tll/lt•)f J (.MU 
Mile- II w/lt·UI <bote =·· ;: =~~1:~:; :::: 
ueit• 21 .. / 22-Jfl t "-t& 
t.nAe•• • 22 v/2l·U) met-• 
UQa•• )_} W/lt -.Jt) tbeU 
~··• J4 v /2S·U1 u.•u 
fteH.• 25 • ll, .. Jtt t.bet.e 
fti.LAc:• •• 2:4 wll7•lt) theta 
.MIOM.. 2·1 wnt 4 UJ t.bttu 
• COMU• , . W/Jf·UJ tbeta 
J'uC'Ol• 2t V/)0- )tJ U..t.. 
PuDH•• )0 vnt-U) c.Mta 
"'100111• ll wl l2·U• thoU 
~·· )l .,,.,,, ~t.a 
JVOa• J) V/)t ")J J tbetA 
.w..c:.. )t wn 5• 1t) tMt& 
C'aAC• l S W/l6•lt1 t-"t• 
c..r..c• ,, v tl'7--ltt tMu. 
M;Ac• 17 v/lt4 ltl c ac.a 
_..... Jt wtll•ltl tMU 

3 vll-ltl .... .. , ., ... ,., u.eoa 
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o o o o o o o o o o o o o o o o o o o o o o o o o o -.ccoJ u-oooo 000000 • 0 0 0 0 
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 "PC»IDTA••· 
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Appendix W: Current Data Base. HMW ....Am3Pum4Np2_960823.CHEMDAT 

~~, 
.o .o • o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .... .... HpOl: .. 
.o .o . o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 lle.?•U•• •• 

2~7 .o .o .o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ... •-VOH••• 
2~80 .o .o .o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •••UAe .. • 

~in 
.o . o .o 0 .o .o oooooo .o o o o o o o o o· o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o .... ,_ •• 
.o . o . o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ··--~ ... 

1!483 .o .o , 0 0 .o .o 000000 .o o o o o o o o o o o o o o o o o • o o o a o o o o o o o o o o o o o o o o o o o ••·ADW~· 

240~ .o .o . o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ••• ..,.. • 

24115 .o .o . o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • · ·UC!t• 

~~~ 
.o . o . o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ,.,. •• 0'\.6C'••• 
.o .o .o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ....... UOJt• • 

2~8 • 0 .. .o 0 .o 0 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 tlil•- 'l't\Ac•• • 

~· 9 .o .o .o 0 .o .o 000000 . o 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -.•-n.elt• 
-490 .o .o .o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 -·~-· 
1!4!11 . 0 • o .o 0 .o .o 000000 . o 0 0 0 0 0 Q_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ... --.ott• • 
<:~&5 .. .o .o 0 .0 .o 000000 .o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o .... -.,,0111 2• 
2~ J ,o .o .o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o- 0 0 0 0 0 0 0 0 0 0 Jla••PuCOJ• 
2494 .o • o .o 0 ,0 .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ..... - •• 
?4!}5. . o •• •• 0 , 0 . o 000000 .o o o 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 l&a•·f\a lOM) ;, • 
2~00 • o 

:~ 
.o 0 • o .. 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -*•-JIQA.c .. 

~:fi 
.o .o 0 .o .o 000000 ,o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ··--llueht· 
,o .o .o 0 .o .o 000000 .o o o o 0 o o o o o o o o o o o 0 o o i' o 0 o o o o o o o o o o o o o 0 0 0 o o o ... -I\&I.Ac• • 

24 .o .o . o 0 .o .o 000000 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 llao-C:oM• 

2500 .o .o .o 0 .o .o 000000 .o o o o o o o o o o o o o o o o o o o o o G o o o o o o o o o o o o o o o o o o ~ -.-e&tA_e• 

~s~ .o .o . o 0 .0 ,o 000000 . o 0 0 o o o 0 o 0 o 0 0 0 0 0 0 0 0 o o 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 lla••IIQAc• 

-5 ; 0 .o .o 0 .o , 0 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ ... • •IIQUC• 

~03 .o 0 . o 0 .o .o 000000 .o 0 0 o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 t 0 0 0 0 0 o o 0 o 0 0 0 0 0 0 0 0 0 o • •·\IINC::etll• 

a~fs •. us .o .o 0 0 0 0 0 0 • 0 0 .o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o a-eu 
25DG ... 02) -.o• • . o 0 0 0 000000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 "'""" ' 
2507 .o .o .o 0 0 0 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ,. •• ..,.. , 
2508 - .ou .1n -.n,s o 0 0 oooooo . 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .o 0 0 0 0 " ' '"· . 
2509 .o .o .o 0 0 0 000000 .o 0 0 0 0 0 0 0 0 0 0 0 o o 0 0 0 0 0 0 0 0 0 0 0 o o 0 0 0 0 0 0 o 0 0 0 0 0 0 0 k • ....,.IOMU• 
2510 . o .o .o 0 0 0 000000 . o 0 o o o 0 0 0 o 0 0 0 o 0 0 0 0 0 0 o 0 0 0 0 0 o o o 0 0 0 0 o o 0 0 0 0 0 0 o lt•·CUCOIIt t• 
2.SH . o .o . o 0 0 0 0001100 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 · · --· · 
2SI2 .o .o . o 0 0 0 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 k •·MCO) • 

il.S!J 0 .o .o 0 0 0 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G 0 0 o 0 0 0 0 0 0 0 1•,·11\• ..,_ 
2514 . o .o .o 0 0 0 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0- 0 0 0 0 0 0 0 0 • • •SI\a••• 
2!115 .o .o .o 0 0 0 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • · ·111>02•• 
251& . o . o .o 0 0 0 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .... u ..... 

2517 .o .o . 0 0 0 0 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •• ,.......,.,. ~· 

2$1~ .o ,o . o 0 0 0 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ll•·UA¢• .. 
251 .o .o .o 0 0 0 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ··~· 

252~ .o .o • o 0 .o ,o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .. ... ,~ • 

~52 .o .o .o 0 .o .o 000000 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 "'""""-<-• 
-522 .o .o .o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 !J q, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 · · - -· 
?_5?.3 .o .o .o 0 , 0 .o 000000 .o o o o o o o o o o o o o o o o o o o o o o o·o'o o o o o o o o o o o o o o o o o •-uctt• 
2S24 .o . o .o 0 .o .o 000000 .o o o o o o o o o o o o o o o o o o o 0 o o o o o 0 o o 0 o o o o o o o o o o o o K•.....ut..e .. • 

~25 .o • o ,o 0 . o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .... - •• 

:!G .o .o . o 0 . o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 A• -'t'bA.c-•• • 
2~27 .o .o .o 0 . o .o oooooo .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ,. • .,.,~·· 

ms .o ,o .o 0 ,o .o 000000 .o 0 0 0 o o 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 o o o 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 o 0 'k•·"'IIWc~· 

~ !! .o · 0 .O II . 0 .o 000000 .o 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Jt•·~• • 

2 30 .o .o . o 0 .o .0 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 G- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I • •MtOKf 2• 

2 Jl .o .o .o 0 ,o .o 000 0 00 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ···PuCOJ• 

~~~ 
,o .o .o 0 .o . o 0 0 0000 .o 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o o 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Jt• .. PioaOH-
.o .o .o 0 . o .o 0 0 0 0 0 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ... ... 101111• 

2534 .o .o .o 0 0 .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .l••J\&Ac•• ---~-
2!>35 ,o .o .o 0 0 ,o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·-PIIOx· 
~5~6 .o .o .o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 K•-f\\l.Acu 
s 7 . o . o .o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 'k•-c.Jic• 

25 e .o .o . o 0 .o .o 000000 .o o o o o o o o o 0 o o o o o o o o o 0 o o o o o o o o o o o o o o o o o o o o 0 ~·-ea...c• 

2539 .o .o • • 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a•""'tgAC• 

2~•o .o .o , o 0 .o .o 000000 .o o o 0 o a o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ll>-M;S.c• 
2S4l . o .o .o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 ··--~·h 

2~ 2!: ~ -.on .oat .o 0 0 .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ca• •-ftiJ 
254J .o . o .o 0 .o . o 000000 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C.•-MrgOih 

~~~ 
... .. OlS . o .o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ca~..-M 1 

0 .o . o 0 .o .. 000000 .. o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o -o o o o o o o o o C• ... -MO·atottJ •• 
2!'•17 .o .o .o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C:•••-C:•••8tOM••• 
l?S48 . 0 .o .o 0 . o .o 000000 ,o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c-.......... 
2541} .o .o . o 0 .o .. OOOG-00 .o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 0 o c_a••-MIC'Ol • 

~~~ .o . o . o 0 .o . o 000000 .o 0 0 0 Cl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0-- 0 0 0 0 0 0 0 0 0 c-• • ...., •••• 
.o .o . o 0 .o . o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c ..... ,... • •• 

~552 .o . o .o 0 _o • o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C'au • NPOl .. 

25~oJ .o .o .o 0 .o .o 000000 .o 0 0 0 0 0 G 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ce• •·U•••• 
2S54 ,o .o .o 0 .o . 0 000000 .o :-:::::::::::: :: ::::: ::: :: :·::: : : :: :: : :::: ~:!:~:::: 255!_; .o .o .o 0 .o .o 000000 .o 

m~ 
.o ,o . o 0 .o .o 000000 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C.• -'ftlO:a.•• 
.o .o .o 0 .o .o 000000 .o 0 0 o o 0 0 o 0 0 0 0 o 0 0 o 0 0 o 0 o 0 0 0 o o 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 Ca• .. ..-c .. 

~~~~ 
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 UOff-•·IIUOH•• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 q 0 0 0 0 0 0 0 0 0 UC*• • .-JI\l(OMtl• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 UI:)W ....... ~. 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Cl 0 0 OOMu-~• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~0 0 0 0 0 0 0 UC*•• • •PQI.AC• • 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ut*• • •,<AM'• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 UOM•• ·~· 
o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 · 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 UOM• ••·:ltQifte• 
0 0 o 0 o 0 0 o 0 o 0 0 o 0 0 0 0 0 0 0 0 0 o 0 0 0 9 0 0 0 0 0 0 0 o- 0 0 0 0 o 0 0 o 0 0 0 0 0 o 0 t o 0 OOH••--'LIW::-• 
0 0 0 0 " 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 uotl•· •·t.mUC..tfl• 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~·-n.oa .. 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 U:Ac: .. -AMC .. 
o o 0 0 0 o o o o 0 o 0 o 0 o 0 0 0 0 0 o 0 0 0 0 o 0 o 0 0 0 0 0 0 0 0 o 0 0 0 o o o o o 0 0 0 0 0 0 0 o U~··-~e .. 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 UM'• • ._,.... 
o o o o o o o o o ·a o o o o o o o o o o o o o o o o o o o o o o o o o· o o o o o o o o o o o o o o o o o a UAc•••· U!:lt• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 W.C• • • .. lJW.C••• 
o o o o o o o o o o o o o o o o 0 o o o o o o o o o o o o o o o o o o o o o o o o o o 0 o o o o o o o o o UAe•• .. •\IOa' .. 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 VAe••.,.~• • • 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 UAA:•••-ftll:lt• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 UM••~ .... 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 UAC• .. • MIDH•• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q. 0 0 0 0 0 0 0 0 0 0 0 0 0 G- 0 0 0 0 0 t.IA!t•• -»tOI02• 
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -··UC:Ir• 
o o o o o o o o o o o o o o o o o o o o o o o o o o o a o o o o o o o o o o o o o o o o o o o o o o o o o ~· •-VlAC••• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -----·· 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - • • _,_ ... 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 o 0 0 ~·•·'ft:ICU• 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 'J'ftOlt•-~c·-.. 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ,_ ... - .. 
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o_o o o o o o o o o o o o o ,.,. ... ,..,OMt3• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~···J\.lCO)• 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 'II>Ok"'"'OM" 
0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o o 0 o 0 o 0 0 0 o • 0 0 o 0 0 0 0 'JtJCbJ••·J\.HOIU2• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~···~·· 
0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ..-...~ ........ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 ,_ ... """' ... 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 !bOa··~· 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~·-C&J,.~c:• 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1"'bb'Jt•-• ... MgJ.C• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '1.'b0Jt• -Mot..c: .. 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 'lbOX••-111liiC<IU h 

0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 AMI:H~-
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - .. ·-· 
o o o 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 c 0 0 0 0 0 0 0 0 0 0 o 0 0 MM-•-UCtt.• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 M\c••~._.. 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l~~Mc'•---·UO'C:•• 

•• 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 0 0 ---·-- ... 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 AIMc••-ttteit• 
o o o o o o o o o o o o o o o o o o o a a o o a o o a o o o " a o o o o o o o o o o o o a o o o o o o o o M\c:••·1'h.1A-c_. .. 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ---·· 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ . ...... 0"1 2• 
o o o o o o o o o o o o o o o o ·o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o AMo .... ....,.,,. 
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~..-.-J\IAC• • 
o o o o o o o o o o o o o o o o o o o o o o o o o o o o. o o o o o o o o o o o o o o o o o o· o o o o o o o AMco•·"'Oll• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 " 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -.,. • •PUlA<• • 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 " 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Mile• •·c.M• 
o o 0 o o o o 0 o o 0 0 0 0 0 0 0 o 0 a 0 o 0 0 0 0 0 o 0 o o 0 0 0 0 0 0 0 o 0 0 0 o 0 a 0 0 0 0 o o o o ~· •·C&LIIi.c• 
0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -~·llglle• 
o o 0 o o 0 0 o o o 0 0 0 o o o 0 o 0 o o o 0 0 0 o o o o o 0 o 0 0 0 0 o o 0 o 0 0 0 o o 0 o 0 o o o o o -.••IIVI.o<• 
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ·o o o o o o o o o o o o o o o _ ... ..,.....u. 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ----· 
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o -~ueLt• 
o o o o o 0 o o 0 0 o 0 o 0 0 0 0 0 o 0 o 0 0 0 0 0 0 0 0 o 0 o 0 0 0 o 0 o o o o 0 o 0 o 0 o 0 0 o 0 o o w...c----vlAc••• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~··OOJr• .. 
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o. o o o o o o o o ·~o o ~c~· •• 
0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~·~lt· 
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ~c .. -TbiAc• ... 
0 0 0 0 0 0 0 • 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 _ .. __ .. 

: g : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~: : : : : : : : : : : : : : :: : : : =:::=:!~· 
o 0 o 0 0 0 0 o o 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 .0 0 0 MLK•-J\JOM.•• 
0 0 () t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 Mri.AC .. ·f'UtOMU• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 _ ... ..., ... : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~ =~==== .. ::::::::::::::::::::::::::::::::: :.: :.::::::::::::::::::::::. 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '0 0 0 0 0 0 0 0 0 0 0 0 0 o.-.. ... _. 
o 0 o 0 o o o o 0 o 0 o 0 o 0 0 0 0 o o o o o o o o o o o o o 0 0 o o o o 0 o 0 o 0 o 0 0 o 0 o 0 o o 0 0 --IIVt<oto 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -··-llri\ICatll• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .-..oa-uc:l ,, 
o o o o o o o o o o cr o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o MOX•,.utAe.• . .. 
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o - -uox-
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 AIIOX<t-1't\Ac••• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -·-'ft>Cit• 
0 0 o 0 0 0 0 o 0 0 0 o 0 0 0 0 0 0 o 0 0 0 0 G 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ,.._,.-~c•.-. 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~-AIIOM• • 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 --IOHil• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -··PUC'O)• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ....,.. ... 1'\.K) .... 
0 0 0 0 ·o 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 --PUi ctltZ• 
0 0 0 0 0 0 0 0 0 0 o 0 0 10 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 · O 0 0 0 0 0 0 0 0 0 0 0 0 Aftlea-ruAc•• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ........... "". 
o o o o G o 0 0 o o o 0 0 0 o 0 0 0 o 0 o 0 0 0 o 0 0 o a o o o 0 0 o o 0 0 0 o o o 0 0 0 0 0 o 0 0 o 0 0 AIIDX••"""""c•• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -~· 
o o o o o o o o o o o o o o 0 o o 0 o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 0 o o o 0 -··coiAc• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 AoiOKo.MQAC• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~·--t..c:--
0 0 o 0 o 0 o o o o o o 0 0 0 0 0 0 0 o 0 o o o o o o o o o 0 o o 0 o o o o o o o 0 o o o 0 o o 0 0 0 0 0 At~~Qa·._VI'NCa.t:U • 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OCit- """•"• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 •0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 UC-lt-UOa:•• 
o o o o o o o o o o o o o o o o o o o o o a o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ucu-11'tAc• • .. 
0 o o o o 0 o o o o o o o 0 0 o o o 0 0 0 o o 0 o 0 0 0 o o o 0 0 o o o o 0 0 o o o o o o o o o 0 o 0 0 0 llCit-'ft>CI<• 
0 o o o o o o o o o o o o o o a o o o o o o o o o o o o o o o o o o o o o e o o o o o o o o o o o o o o o uelt• ~c• •• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 UC1t-MGM•• 
e o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o uelt-MCottrJ• 
o o o o o o o o o o o o o o.o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o uet t•-JuCOl• 
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o uc&t-PQOM• • 
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o • o o o o o o o o o o o .o o o o o o o o o llelto-"'totlll• 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 U'Clt··~·· 
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o· o'o o o o o o o o ucu-NOx• 
0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 o 0 0 0 o 0 o 0 o 0 0 o '0 0 0 0 0 0 0 0 UCJt-~• 
o o o o o o o o o o o o o o, o o _o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o «I ~o.e.~~~· 
o o o o o o o o o o o o o o o o o o o o o o .o o o o o o o o o o o o o o o. o o o o o o o o o o o o o o o o uc:tt•·c-~c:· 
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.0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
. o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '0 0 0 
.o 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 
.oooooooooooooooooooooooooooooooooo 
.o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

.o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 
.o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.o 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Appendix W: Current Data Base, HMW _Am3Pu3Th4Np2_960823.CHBMDAT 

Mel! .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IICOI"""IOHJJC»l•l 

3!fl? .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MCOl-ftCc:oltS••• • 
.o .o .o , 0 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ICOI·--

tf . 0 .o .o .o 0 .o 0 0 0• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IC'Ol-

~ .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NCOl·-
.o .o . o . 0 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IIC'Ol·LK-· 

347~ ,o . o .o .o 0 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NCO)~tac-1 , • 

~76 .o .o .o . o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MC'Ol·MC'Lt • 
r. .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 HCOl..Clt• · 

3C3 .o .0 .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MCOl·IUIMII• 
34i .o .o .o .o 0 .o o o o o o o o o o o o'o o o o o o o o·o o o o o o o o o o o o o o MCOI·IOIMII• 

mY .o .o .o . 0 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MCOl•MI:O'I'A.,... 
.o .o . o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 HI:'O) ... ED'Ut• • 

3~ .o .o , 0 .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MC'Ol•.Mi~Dft.•-

31183 . o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 •• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ICOl......,)Clto 

mi . o .o .o .o 0 .o 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 HCOl--l mtA ... 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 HCO.l·"PCC20lr· 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MCOl•U(OIIIlCO) • 

JAS .o .o . o . o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0" 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NC'O) ... fJCCOl t 5••• 

tU .o . 0 .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IICOl•UICOfU• 
.o .o • o . o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

~t =::~m: . 34. . o .o . o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o. 0 0 0 0 0 0 0 0 0 
34!!1 . 0 .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IICO)• I'\IJIDI'A• 

~fJ 
.o .o .o . o 0 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 fiCO)- "-C I<-
.o .o 0 .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MC.'O)• C'a..ID'J'A• 

34~ .o .o .o .o 0 .o o o o o o o o o o o o o o o o o o o o o o ·o o o o o o o o o o o o 
=~=- :::::::: 34 ·' .o .o .o .o 0 .o o o o o o o o o o o o o o o o o o o o o o ·o o o o o o o o o·o o o 

r.~ 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MCOl• - U · 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o.o 0 0 0 0 0 0 0 0 0 MCOl• IHOMI :t CCOll:t• 

I! .o .o . o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 *<))• ltgelt• 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 llCOJ• ~· 
.o .o .o .o 0 .o o o o o o o o o o o o o o o o o o o o ·o· o o o o o o o o o o o o o ..,.,,_ UniiADtl• 

~01 .o . 0 . 0 .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 6 i/ 0 0 0 0 0 0 0 0 toh • toM• • · • 

I .o . o .o . o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 C:Ol• IJOHOk14• 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o. II, 0 0 0 0 0 0 0 0 0 0 0 0 0 COl • .. OSt0Wt4 t 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COJ• •r• 5 
.o .o .o .o 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (.'C).)• -.(c:olU t 

7 ,o .o ,o .o 0 .0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 COl.., MfC'OJ)) I 

r~ 
-.o•• .o .o . o 0 .o o o o o o o o o o o o o o. o o o o o o o o o o o'o o o o o o o o o COl• ClCM• : _,5 

.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '0 0 0 0 0 0 0 ..eQ) • tfpD:l tOIH1~t 

3510 .o .o . o . o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COl • MpOl:toJ• t 

3!\11 .o .o ,o ,o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .o 0 C'Ol • ~l:CCO)tJ.-. , 

ft'" . 0 .o .o .o 0 .o o o o o o o o o o o o o o o o o o o o o o o o o o o o o·o o o o o COl • ...,Ol ~COlU-·t 

,j .o .o .o .o 0 .o o o o o o o o o o o o o o o o o .4 o o o o o o o o o o o o o o o o COl• Kl~· -

3514 .o .o .o .o 0 .o o o o o o o o o o o o o o o o o o o o q o o·o o o o o o o o o o o COl• 1tf04•• 
J!i15 .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COl• J06•• t 

~II! .o .o .o .o 0 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COl • Tb(SOtll • t 
li .o .o .o .o 0 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 QO)o .,(01!1 )COl•! 

3~1~ 
.o .o , 0 . o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COl• !'btCOJU••• • 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COl• N)X• 

·~2 . 0 .o .o . o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COl• C.. rsz, . 0 .o . o .o • .o 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 COl • Ac:• 

.o .. o .o . . o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 fl 0 0 0 0 0 0 0 0 0 0 C:OJ:• t.ec-

a~U .. .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 o.o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COJ• M2Cit• 

ru~ .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 C'Ol• tte-Jr.• 
s .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COl• f:.tt"•-

~ 
.o .o ,o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COl• IUEDr~· 
.o .o . o • • 0 . t 0 t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COl• )Q:s:DD\• 

3S28 . 0 .o . o ,o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o' 0 0 0 0 0 0 
COl • --

~~ 
.o .. o .o . o 0 .. o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COS• ~·· 
.0 .o .o .o 0 :: : : : : : : : : : : : : : :-: : : : : : : : : : : : ·: : : : : : : C'O)• ~· 

3$;~1 .o - 0 .o .o 0 00)• l!lpCUet t• 

r~ 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COl • MPOl~-· 
. o .o .o .o 0 ,o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COl • 11)1010X• 

3534 .o .o . o .o 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COlo UtOMilCOl• 

J~ .o -· .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C'OJ • U(COJJ 5••• 

~ 
.o .o . o ,o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C'Ol• Of sot) J • 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COl• PVICOlf)• 

~ 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (:0)• JIV(C:Olll• · 
.o .o .o , 0 0 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COJ• ~~ 

.o .o .o ,o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 CO)• C.C.1t.• 

~·41 .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 CO-' •~• 

542 . o .o ,o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 CIOJ . um&Mt2· 

3(;<13 .o .o .o .o 0 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COJ• IJI>IW>U • 

~4~ ,o .o .o .o 0 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 COl• \ftl\AMU • 

45 .o .o .o . o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 CO)• UIOM)liCOl) ) • 

354l' .o - 0 ,o .o ·o .o 0 0 0 • 0 0 o . .o ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 co·)• NUCU-
35-17 .o .o .o , 0 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C'O) • ~~ 

~48 . 0 .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C'()) • U'DUA.n t l• 

549 
3550 .o . o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a tOIIU • fi)O)IOICI& • 

3551 .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 atO+tU • 1140StO+IU • 

~52 .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 atOMU - lr • 
!13 ,o .o .. . o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 J(ctel• · ,..(C0lf2 • 
54 . o . o , 0 .o 0 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 arooc1 • · »tCOlfJ • 

J5~ . o . o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 atOMU• C:lot • ! 

~57 
.o .o .o ,o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 atOH! f · ,..Oltotff2· • 
,o .o .o .o 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ac 0111•- JIPOaau • , 

35511 .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 atOll!<• ~IC0ll2- • 

3!iS1) .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 lt0Kl6 ... -..cncCOlP• •· I 

~~ 
. o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ltOHU- K2POC.• • 
.o .o .o .o 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I tOKl t · MJ'Ot• ' 

J~~ 
.o . o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ltOIU t · ~•- f 

.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IC«*It• ~CSCMU•t 

~ 
.o . 0 .o . 0 0 . a o a o a o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 110111<• _,.IOHUCOl· • 

. o . 0 .o .o 0 . o 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •tow ..... ft(CO)U_. t 

3S6G .o .o .o . o 0 .o 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 atOHI • · ...... 
JS67 . o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ltOMU • 0.• 

r~ 
.o . o . o .o 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 llotf) f · ,. • 

. o . o .o .o 0 .o 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 811»11<· lAC• 

3S70 .o .. . o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 acoteu · Occl,.• 
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42g4 .0 .0 .0 .0 0 .00 0 0 0 000 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 /Ie- U10""<01-
42 5 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 a 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I.e- U(CO" 5...

4286 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 Iu:- U(~)l,

4207 .0 .0 .0 .0 0 .0 0 0 a 0- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 A<:- PutCOl.,·
.4288· .0 .0 .0 . 0 0 .0 0 0 0 0 0 0 0 a 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 AC- PulCOl) l·....

4289 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 a 0'0 0 000 00 00 0 0 0 0 0 0 0 0 0 0 A~- PuED1'A'"
4290 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 CI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ae ... c ..Ch-

.\291 ;0 .0 .0 .0 0 .0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 Ac- CaEDJ'A-

42~ .0 .0 .0 .0 0 .0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 A(.- Vn"""'fZ ..
~2 :I .0 .0 .0 .0,0 .0 0 0 0 0 0 0 0 0 0 0 0 CI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ac- unuArll)-

4294 .0 .0 .0 •• 0 .0 0 0 0 0 0 0 0 GOOD 0 0 0 0 0 00 0 0 a 0 0 0 0 0 0 0 00 00 0 Ac··~""

4295 ... 0 .. .0 .0 0 .0 0 0 0 0 a 0 0 0 0 '0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ac· UCOJU1CC031:i1:-

:~E~
.0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 /Ie- IIgClt·
,0 .0 .0 .0 0 • 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 CI J.c. MgEDTA•

m~
•.0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 a o· Ac- Uh\IAnU·

4300 .0 .0 .0 .0 0 .0 0 0 0 0 0 o' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 LAc'" I12Clt-
4:101 .0 .0 .0 .0 0 .0 0 0 0 0 1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (I 0 (I 0 0 0 0 0 D 0 0 0 0 lAe'" Melt..
4~2 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 a 0 0 0 Q 0 0 0 L&~'" Clt.. -
01303 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 a 0 (I 0 0 0 0 0 0 0 0 0 0 0 CI 0 0 0 0 0 (I 0 0 0 0 a LAc· H)EDI'A-

438~ .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 CI 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 LaC'''' H)ID'J'A.·

~3 5 .0 .•0 •0 .0 O. .0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 Lac- KBIn'1.•.•

4306 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 GOO 0 0 0 0 tac- SPTA--
.1$07 .0 . 0 .. .0 o· .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 CI 0 a 0 0 Lee- AMEDfA--
4~8 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 O' 0 0 0 0 a 0 a 0 0 0 0 o' 0 0 0 0 0 0 0 0 0 0 0 Lac. ItpOZClt-
4JO!l .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 ~e- JIpOlEDrA---

4310 .0 .0 .0 .. 0 0 .0 0 0 0 0 O' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 ~<- Kp02O>t-

4311 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Lee:- U(OHJ)COJ-

4312 .0 .0 .0 .0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Lac- OCCOJIS.....

4313 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 COO 0 0 0 0 0 0 (I 0 0 0 0 ~c- U'SO.))_·,

4314 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 "'e- ~ceol)2-

431~ .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Lac· Pu. ceo)1)--

4316 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Lee- P\lEll'f"-
4317 .0 .0 .0 • 0 0 .0 a 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Lac:· C'acit ...
4318 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 we- C-.ttn"i\-
4319 .0 .0 ,0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Lee- UlNADI2-

~3~~
.0 .0 .0 •• 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 lAoe- _n-
.0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Lee- UMaAnU-

4322 .0 .. .0 .0 0 .0 0 0 0 0 0 0 0 0 (I 0 0 0 (I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 "'e- VCOH)2CC"O))2-

·m~
.0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 l.ae- IIgClt-
.0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~e- IlgEDrAa

4325 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c.C'... ~11-
~g26
4 27 .0 .0 .0 .00 .0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 "lelt· HClt-
4328 .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 K2c:lt· Clt... .:.

4329 .0 .0 .0 .0 0 .000000.0·000000000000000000000000000 K1Clt- KlEI7fA-

4330 .0 .0 .0 .0 • .0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 H2elt- JQ£DrA.-

4331 .0 .0 .0 .0 0 • 0 0' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 H2elt-~•.•

4112 .0 .0 .0 .0 0 .0 0 0 0 I) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 a 0 0 0 taCit- I17'J"A··
4 3 .0 .0 .0 .0 0 •0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O· 0 0 0 0 0 0 0 0 0 0 0 0 tDclt· AIIIEIJID,••

4W .0 .0 .0 .0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 KlCtt.. MP02Clt-

4 " .0 .0 .0 ,0 0 .0 0 0 0 0 0 0 0'0 0 0 0 0 0 0 0 0 0'0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 H2elt- MpQ3EDrA.··
4336 .0 .0 .0 ,0 0 .0 0 0 0 0 0 0 00 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 -0 Q 0 0 IQctt- "polOx'
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~m 
,o ,o .o .o 0 ~0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IOClt• U(OOI} JCOJ• 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MlC'-lt· UfCO))S••• 

-~ . o .o . o 0 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IQClt• UtcotU• 
4JA0 , 0 .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IOClt• N(<'C>IU• 
4341 .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 tllrl<· I'U(C'O.Itl • • 

~ 
.0 .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IC2Cit• l'\allm.• 
. 0 .o .o •• 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IOClt• C.Clt• 

~ .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 toctt· c~· 

4345 .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 tactt- _ .,_ 

~ 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IQclt• _ .,_ 

.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 
ICClt• - ·•· 

:~ 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 IC2e1t• lltOHUtcc»U• 
.o .o .o .o 0 .o • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IQclt • --It· 

~r 
. o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IQC1 t • IIQWrll• 

~ 5 1 .. .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IQCU• UI>OWIH• 

• S2 
4:153 . o .o . 0 .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ••• 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 MeH• ch .. -

~~· 
.o .o . o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Mel t • KJ-ID'fA .. 

., !' .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 M~tt• toii)'I'A• 
<1356 . o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ht 1 t.- Jelm"A• .. 
~3!'7 .o .o .o .o 0 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Melt'• I:D'D•• 

:m .. .o .o • o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 HC:,l t • MdXJ'tA .. 
.o .o .o .o 0 .. o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 lll;ic.• ICPQlC'Ct• 
.o .o .o , 0 0 .o 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Mt lt• -.,o21:D'D• • • 

d ' .o .o .o . 0 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MClt• ""'lPII· 

~ 
.o .o .o .o 0 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 HC'Lt• UfotUlCOl-
.o .o .o .o 0 .. o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Mf:U• Otc:olts--

<IW .o .o ,o .o 0 .o 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 tectt• utsotU• 
43~ .o .o . o .o 0 .o o o o o o o o o o o o o o o o a o o o o o o o o o o o o o o o o o Melt• N CC'OlU• 

.o .o .o .o 0 .o 0 0 0 0 0 0 0 o. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Melt• fuCC'O,_)._ 

i~s' . 0 .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 q 0 0 0 0 0 Mel t• ~-

·~a .o , 0 .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MC,t t- e.cs ~· .... 4 II .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Mt.lt• c.all1t~• 

o~ro .o .o .o .o 0 .o 0 0 0 0 0 00 0 00 00 0 0 000 00 00 0 0 00 0 00 00000 fteit• IIINMU• 
.o ,o .o . o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Mdt• \Jolu.\IIU • 

i3H .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 lll:lt• ttiWAalt-

437~ .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 tte1b Utot<fl (COJJI• 

*?r. 
. o . 0 .o , 0 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MC:it• JIIOC·l 't-
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IC1t.•~• 

16 .o .o .o ·! 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 511:1h~U-

4377 
-~~--3 . o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 esc- MJDrA-

~1'~ 
~o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Cit- talOn• 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~lt-- IGED'I"a.• -
.o .o .o .o 0 .o 0 0 • 0 0 0 0 0 0 0 • 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 e-tc- ID'!'A-• I . 0 .o .o • o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C:lt• - MII:Dr .... 
.o .o , o .o 0 .o 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Clt• · lfi!IOlC::lt• 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~lt.- -.,o:l~··-

. o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 cu- llp010Jt· 

~s . 0 .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Clt.• - U(ottUC'Ol -

4 i .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 C.lt•- U(COJIS••• 
.o .o .o , 0 0 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 Clto• UlcotjJ• 
.o .o .o ,o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 cJC• · ruoCOJ/2• 

i~"Y 
.o .o .o . o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 cu-:• - fu CCOJ U •· 
.o .o .o • o 0 ,o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C!t.o• ,.._ • 

43~ .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 <'tt- each--
43 a . o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C:lt- ea.I:D'r'A• 

fiar. .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 C:U.•- 1M\&Anl'l• 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Cit.o• \ll>'"' ' lfJ• 

438& .o .o , 0 .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Clt,• • IJINMU • 
4J97 .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 •• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 e-tc..- UCOlUl ~C'O-lll• 

~ 
. o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C1t.o· -lt· 
. 0 · .o .. .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C'lt.· ... ~· 

·~oo .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 est.•-~u-

~~ .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ill- · IQJ:rm.• 
M<la , o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MJIZPl'A• Hlll'rA.,._ 

im .o .o .o .o ~ .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 MJIZJ'I'A· mt.A•• 
4' ~ .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 H)Citll• ~ 

.o .o .o , 0 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Klan'A• ...,2j:lt• 

-lAO? ,o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 llliDtA• ,_,.,liD'fA• • · 

·~~ 
,o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

llliDTA· ,.,., __ 

4-l . o .o .o . 0 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
~== ~~~m'!!: ., .o .o .o .o 0 .o o ooooo o oooooooooooooooooooooooooo 

-1111, . 0 .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 H)EDJ'A- U(ICMU• 

4412 .o .o . 0 .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Nl EDTJI• ""ICOIU· 
4·~13 ~ .o .o .o .o 0 .o 0 0 0 '0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Klllmll· ""ICOII) • · 
4•H . o .o .o .o 0 .o 0 00 0 0000 00 00000 0 000 0000000 0000000 lOGin·~-

~m 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 lllED'rA• C:.C.lt• 
.o .o .o , 0 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Mlm'rll· c:aazm.• 

41,~ . o .o .o ,o 0 .oooooo o ooo o o o ooooooo o oooooo o o o oooo lfJCDtA· u.."""u -
441~ .o .o .o .o 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IOIDTII· UWMU · 

~~0 
.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 KliD'rA• \h'NAI'I.I t • 

.o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Kl-· U!OIIIltCOJIJ• 
4421 .o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Hl!Dtll• llgelt• 
~42'2 .o .o .o , 0 0 .o o o o o o o o o o o o o o o o o a o o o o o o o o o o o o o o o o Hllll'l:l'• ""Cit~· 
·1<1211 . o .o .o .o 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IO!Dtll· - tl· 
4.12J 
4•i2S .o .o .o .o 0 .ooooooooooooooooooooooooooo o oooooo Jll:IX'!'A• ~·-
~426 .o .o .o .o 0 .oooooooo o ooooooooooooooooooooooooo taSD'r'A• trJ'nlll'• 
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.o .o .o .o • o . o 0 0 0 0 0 0 0 0 0 0 0 0. 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 

4760 .o .o .o .o . o , o 0 0 0 0 0 0 c 0 0 0 ooooooooo oo o oo oooooo ooooooooooooooo oo 
4761 .t .o . o .o .. • o 0 • 0 0 0 0 0 • 0 0 ooooototooooooooooooooooooootoooooooo 
4762 .o • o .o .. • o .o 0 0 • 0 0 0 0 0 • 0 ooooooooooooo o oo ooo ooooooooo oooooo ooo 

fH .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

.~ 5 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooovo 
.o .o . o .o .o .o 0 0 0 0 0 0 0 0 0 0 00000000000 000 0 00 00 0 00000000000000000 

~1&6 .o .o .o .o .o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooo oooooo oooooooooooooo 
ol757 .. .o .o . o .o .o 0 0 0 o. 0 0 0 0 0 0 0000000000000000000000000000000000000 

•76S .o , 0 .o .o .o . o 0 0 0 0 0 • 0 0 0 0 ooooooooooooooooooooooooooooooooooo oo 
•78!! .o • o .o .. .o .. 0 0 0 0 0 • 0 0 0 0 oo•oooooooc•oo~ooooooo•ooooooooooooo4 ro .o ;o 0 .o .o .o 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 • 0 0 0 
n1 
77~ .o .o ,o , 0 .o , 0 0 0 0 0 0 0 0 0 0 0 0000000000000 00000000 000000 0000000000 c.au-e.uoe-.t.n iOII 

47T,I .o , 0 .o , 0 .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000 000000000000000000000000 
-1174 .o .o .o .. .o ,o 0 0 0 0 0 0 0 0 0 0 00000000000 00 000000000000000000000000 
4775 . o . o .. .. .. .o 0 0 0 0 0 • 0 0 0 • oootooooooooooooooooooo oooooo o ooooooo 

:m .. .. . o .o .o .. 0 0 0 0 0 0 0 • • 0 0000000000000 000000000000000000000000 
.o .o . o . 0 .o . 0 0 0 0 0 0 0 0 • 0 0 ooooooGoeoo•ooooooooooooooooooooooooo 

~m 
.o . o .o . o .o .o 0 0 0 0 0 • 0 0 0 • ooooo • eooooeooooooooooooooooooooooooo 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 oootooooooooooooooooooooooooooooooooo 

4Iso , 0 .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooo o ooooooooooooooo 
4 Sl .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo ,,82 .o .o . o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooo oooooooooooooooooooooooo 

~ 
.. . 0 .o .o .o .o • 0 0 • 0 • 0 • 0 0 oo o oooooooo oooooooooooooo o ooooooooooo .. .o .o .o .o .. • 0 0 0 0 0 0 0 0 0 ooooooeooooooeoooeoooooooooo ooooooooo 

A78S .o .o .o .o .o .o 0 0 • • 0 • 0 • 0 0 oooooooooootooooooooooooooooooooooooo 
a78(; .o .o ,o .o .o .o 0 0 0 0 0· 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

787 . 0 .o .o .o , 0 .o 0 0 0 0 0 0 0 0 0 0 000000000 0 00 0000 00000000000 000000000 0 

·~sa .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooo oo ooooo ooo ooooooooooooo 
• 89 .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
t ] !!i) • o • o .. .o .. • o • • 0 • 0 0 0 0 0 0 oooooooooooo oooooo ooooooo ooooooooooo o 
41!11 .. . o .o .. • o .o 0 0 • • • 0 0 0 0 • o ooooooooooo o eooc.oo o oo o ooooooooo ooooo 

~~ 
.. .o .. .o .o .o 0 0 0 0 0 0 0 0 0 • 00000000000000000000000000 00000000000 
.o . 0 .o .o .o .o 0 0 0 • 0 • 0 0 0 0 0 0 • 0 . • 0 0 0 • 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 

.S794 ,o .o ,o .o .o .o 0 0 0 0 0 0 0 0 0 0 000000000000000000000000000(1:000000000 
·17!¥.\ .o . o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 000000000000~000000000000000000000000 
47QG .. .o .o .o .o . 0 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooaoooooooooo oooo oooooo 
4797 .o . o .o .o . 0 .. 0 0 0 0 0 0 0 0 0 000000000000000000000000000000000 0 0 0 
.:;~ .. .o .o .o .o .o 0 0 0 • 0 0 0 0 0 oooo oo ooooooooooooooooooooooooooo 0 0 0 

4799 .. .o .o .o .o .o 0 • ~ • • 0 • 0 0 000000000000000000000000000000000 000 

4liOO .. .o . o .o • 0 .. 0 • 0 0 0 0 • 0 0 00 000000 0 0 00 000 00.0000 000000 0 0 000 0 0 0 
~1!01 .o .o .o .o . o .. 0 0 0 0 0 0 • 0 0 o,ooooooooooooooooooooooooooooooo 0 0 0 

Ufs .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooo•ooooo 0 0 0 

.o .o .o .o , 0 . o 0 0 0 0 0 0 0 0 0 oooooooooooooooooooaooooooooooaoo 0 0 0 

&ao~ .o .. .o .o .o . 0 0 0 0 0 0 • 0 0 0 ooooooooooooooooooooooooooooooooo 0 0 0 

<1805 .o .o . o . o .o .o • • o 0 0 0 0 0 0 0 0 0 0 • . • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Cl 0 0 0 0 0 0 0 0 0 0 0 0 

!! .. . 0 . o .. . o . o 0 0 0 0 • 0 • 0 0 ooooooooooooootoooooooooooooooooo 0 0 0 

.o .o .o .. .o .o 0 0 0 0 0 0 • 0 0 oo oo ooooooooooooe-eeoooooooo ooooo o 0. 0 

08 .o .0 .o .o . o .o 0 0 0 0 0 0 0 0 0 oooo oeoo oooeo oooooooteooooooooo o o tOO 

4U09 .o .o ,o .o .o .o 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooo 0 0 0 

uw .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooo 0 0 0 

4812 .o .. • o .o .o .o 0 0 0 0 0 0 0 0 0 o o o o o o o o· o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ,..::ot-ca~lcrn~Mlon 

41113 • o . o .. .o . 0 ·" 0 0 • 0 • 0 • 0 0 oo ooooo o oo oooooo oooooo oooooooooooo ooo 
:e1• • o .. .. .. .o .o • 0 • 0 0 0 0 • • 0 oooootoooootoooo oooooooooooo ooo o~o ooo 

:m .o . o .o .. .o .o • 0 0 0 0 • • • 0 • oooo ooooo oooooooooooo ooo oooooooooo ooo 
.o .o .o ,o . o .o 0 0 0 0 0 • 0 0 0 0 oocoooooooooooooooooooooooooooooooooo 

•U17 .o .o , 0 .o .o . o 0 0 0 0 0 0 0 0 0 0 oo o oooaooooooooaooooooooo ooo ooooooooo 

~m 
,o .o .o . 0 .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o .o 0 0 0 0 0 
.o , 0 .o , 0 .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 <I 0 0 0 0 0 0 • 0 0 0 ·O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

<16l!O . o -· .o .. .o .. 0 0 0 0 0 0 0 0 0 • oooo ooo eooo oooooooo oooooooooooooooooo 
0.821 .. .o .o • o .. .o 0 0 0 0 0 0 0 • 0 0 oeoooooeooooootoooooooooo~ooooooooooo 

~ 
.o .o .o -· .. .o 0 • • 0 0 • 0 • 0 0 o • oooooo o ooo ooo oo eoooooooooooooooo oco 
.o .. • o .o . o .. 0 0 • 0 0 0 0 0 0 0 ooeoeoooooooooo oo ooooo~oooooooooooooo 

•82~ .o .o .o .o .o .o 0 0 0 0 0 0 0 • 0 0 ooooooooooo oooooooooo oooo ooooooooooo o 
l02S .o . 0 .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

826 .. . o , 0 ,o . 0 .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
4!27 .o . o . o 0 . 0 . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
ola28 .o . o .o -• .o .o 0 0 0 0 0 0 0 • 0 0 •• 0 0 00 0100000000 0 000 00000 0 00 0 •• 0 00 000 

4i29 .o • o -• .. .o .o • 0 0 0 0 0 0 0 0 • o o o o o o o o o o o o o o o o o o o o o o' o o o o o o o o o o o o o o o 
•e30 .o . 0 -· .o • o .. 0 0 0 • 0 0 0 • 0 0 ooo co o o o oooo ooo oo oooooo oo oeo o o.ooo eoo o 
jl31 .o .o .o , 0 .o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooo oootooooo oo oooo t ooo 

32 .o .o .o .o • o .. 0 0 0 o . 0 0 0 0 0 0 oooooooooooooooooooaooooooooooooooooo 
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Appendix W; Current Data Base. HMW _Am3Pu3Th4Np'2_960823.CHEMDAT 

4833 .o .o .o . o .o ,o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 ns· .o .o .o .o .0 . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooo o ooooooooooooooooooooooo 

~ 
. o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
.o .o .o .o .o ,o 0 0 0 0 0 0 0 0 0 0 00 0000 0 0 000 00 00000000 00 0 0 0 00 00 00 0 0 0 oo 

4837 .o .o .o .o . 0 . o 0 0 0 0 0 0 0 0 0 0 000000 0 000000 0 000 0 000 0000 0 00 00 000 0 0 00 

~ 
. o .o • o .. .0 . 0 0 0 • 0 • 0 • 0 • 0 ooooooooooooooooooooooooooooooooeoooo 
.o .. • o , 0 .. .o 0 • • 0 • 0 0 • • 0 ooootoc•••~•••oooootooooooooooooeooo o 

46.co . o .. • o .. .. • o 0 0 0 0 • 0 0 0 e 0 oooocoooooooooooooooooooooooooooooooo 
4641 .o . o . o .o . 0 . o 0 0 0 0 • 0 0 0 0 • ooooooooooooooooooooooooooooooooooooo 
~642 .o . o .o ,0 . o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooeoooooooooooooooooooooooo 
~·13 .0 .o _.o . o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

·~ 
.o .o .. • o .o . .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

4845 .o ,0 .o . o . o . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
~1146 . o .o .o .o . o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
~7 • o .. . o .o . o . o 0 0 0 0 • 0 0 0 0 0 o o o • o.o o o o o o o o o o o o o o o o o o o a o o o o o o ,o o o o a o 
4848 .. . o . o .o . o .o 0 • 0 0 • 0 0 0 0 • 0000000000000000010110000000000000000 
484!1 -::· • o . 0 .o .. .. 0 • 0 0 • 0 " 0 0 0 ooooooot t OOIOOOI O OIOOOOOOOOOO O OOOOOOO 
-e50 .o . o • o .. . o 0 0 • 0 0 0 0 • 0 0 00000100§0000000100000000000000010000 
4251 

0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 t 0 0 0 0 0 0 ·o 0 •ftS2 .o .ou .o . o .o . o 0 0 0 0 0 0 0 0 0 0 ICOW)l-<att01'l• AII:t1ott rwa: 
4 53 .o .o .o .o .o ,0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 ccat ctowft. Anlou .eto .. a 
~854 . o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 000000000000000000 0 000000000000000000 
425~ , o . o . o . o . o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooootoooooooooooo 
425& .o .o . o .o • o . o • 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
•857 -.010:~ . o •• • o . o . o 0 0 0 0 0 0 0 0 0 0 00 00 000 0 0000 0 000000 000000000 00000 0 000 = • o . o . 0 .. .o . o . 0 • • 0 • 0 0 • 0 0 oooooocooooo~ooooocoooooooooooooooooo 

. 0 .o . o .o .o .o 0 • • 0 0 0 0 0 0 • 0000000000000000000000000000000000000 
4260 .. . o . o ,0 . o . o 0 0 • 0 • • 0 0 0 0 oooeooooooooooooooooooooooooeoooooooo ·m .o .o . o . o .o .o 0 0 0 0 0 • 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~63 
.o . o .0 . o .o . o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooo~ooooooooooooooo~oo 
.o .o .0 .o .0 . o 0 0 0 0 0 0 0 0 0 0 40000000000000 0 00000000000000011000000 •srs .o . o .0 . o .o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

4ij s .0 .o . o . o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 = .o .o . o . o .o . o 0 0 0 0 • 0 0 • 0 0 00 00 DO 010 0 0000 000000 000 00 00 00 0 0 0 00 0 0 0 
• o • o .. . o .. . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

Aa6a .o .. . o . 0 . o .o 0 t • 0 0 0 0 0 0 0 ooooooooooooooooooooooootoooeoooooooo 
4116:9 • 0 .. . o .. . o .0 0 0 • 0 • 0 0 0 0 0 oooooooeooo e ooooooooooooooooooooooooo 
~70 . 0 . o . o . o . o • o • • • 0 0 0 0 0 0 0 oooooooooooooooo•ooooooooooeooooooooo 
4$i'1 .. • o •• • o .. . o 0 0 0 0 0 0 0 0 0 0 oooeooooooooooooooooooooooooooooooooo 
~872 .0 .o . o .• o ,0 . o 0 0 0 0 0. 

· - 0 
0 0 0 0000000000000000000000000000000000000 

4073 .o .o .o .o .o . o 0 0· 0 0 .G 0 0 0 . 0 0 · o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
48;'4 . o . o .o . o . o . o 0 0 0 · 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o.o 0 0 0 0 0 0 

=~~· 
.o . o . o . o . o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .. . 0 . o . o . o 0 • 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

4877 • o . o . o .. • o .. 0 0 • 0 • • 0 • 0 • ooooooooooooooooooooooooooooooooooooo 
~ . 0 .o . o .. . o • o • 0 0 0 0 0 • 0 0 0 ooooooooooooooooooooeooooooooooooooot 
<1379 .. .. . . • o .. . o 0 • 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

42r 
.o . o .o . o . o . o 0 0 0 0 0 0 0 • 0 0 ooooooooooo o oooeooooooooeoooooooooooo 

48 1 .0 ,o . o . o . o . o 0 0 0 0 0 0 0 0 0 0 • 000 00 oo 0000000 000 0 00000 0 00000 0 000 000 

B~ 
. o .o . o .o .o . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
.o , o . o ,0 .o . o 0 0 0 0 0 0 0 • 0 0 ooooooooooooooooooooooooooooooooooooo 

8~ .o .o .o . o . o .. 0 0 0 0 • 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
41lt5 . o . o .o . o . 0 . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
4886 .o .. • o ,o . o ,0 0 0 0 0 0 0 0 • 0 • 0000000000000000000000000000000000000 
<WI7 . o . o .. . o . o •• ~ 0 • ... 0 0 0 0 0 0 • toooooooooooooooooooooooooooooooooeoo 
4288 . 0 . o .0 . o • o .. 0 0 0 0 0 0 0 • 0 0 oooooooooooooooooooooeotooooooooooooe 
4889 .o . o .o . o .o ,o 0 • 0 • 0 • 0 0 0 0 oooooooooooooooooooooooooooooooooooo~ 

Urt . o . o .o .. . o . o 0 0 • 0 • • 0 0 0 0 tooooooooooto•ooooooooooooooooooooooo 

.o . o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo ,_.oloM-e·"-
48~ . o . o .o .. .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0'0 0 0 0 0 0 0 0 0'0 0 0 0 
;llsa.t . o ,o .o . o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

Q5 . o . o .o . o . 0 . o o· 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 :m .o .o .o .o .o . o 0 0 0 0 • 0 0 0 0 0 ooooooooocooooooooooooooooooooooooooo 
.0 .0 .o .o . o . o 0 0 0 0 0 • 0 0 0 0 •ooo o oooo~ooooooooooooooooooooooooooo 

~~ , 0 ,o .. . o .o • o 0 0 0 0 0 0 0 0 • 0 OtOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOOI 
4899 .. .. . o . o .o .o 0 0 0 0 0 0 0 0 0 • oo o oooooooooooooooooooooooooooooooooo 

:~ 
. o . o .0 . o .o . o 0 •· • 0 0 0 0 0 0 0 oooooooooooooooooooooooooooooooooooo e 
.o . o . o .. . o •• 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~~ .o . o .o . o . 0 .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

lgo~ . o .o . o . o . o . o 0 0 0 • 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.0 .o . 0 .o . o . o 0 0 0 0 0 0 0 • 0 0 ooooooooooooooooooooooooooooooooooooo 

coos . o • o .. .. . o .. 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 4) 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
~906 . o • o . o . o .0 .. • 0 0 0 • 0 0 • 0 0 0000000000000 lOOt oo. 0 0000000 0000 0 0 000 
4907 • o .. .. .o ,0 . o 0 0 0 • • 0 0 • 0 • oooooooooooooooo~ooo•oooooooooooooooo 4.!!0& . o . o . 0 .. . o . o 0 0 0 0 • 0 0 0 0 0 0000000000000000000000000000000000000 
4!!09 . o .o .o .o . o . o 0 0 0 • 0 • 0 • 0 0 ooooooooooocooooooooooooooooooooooooo 

~m 
.o .o . o . o . o . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
.o .o .o . o .o . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

4912 . o . o .o . o .o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooooooooooooocoooo 
4913 . o .. . o . o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
~914 .o . o . o . o . o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
4915 .o ,o .o .o .0 . o 0 0 0 0 • 0 0 0 0 0 000 000 0 000 00 0000000 0000 000 0 0 0 00.0 0000 
El& . 0 .0 . o . o • o .. 0 0 0 0 0 0 • • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0· 0 0 0 0 0 0 0 0 0 0 0 0 G 0 0 0 0 0 0 0 
4917 .o • o .o .o . 0 .. 0 • • 0 • • 0 0 0 • OOGOOOOOOOOOOOOOOOOOOOOOIOOOOOOOeOOOO 
191~ .. .. .•. . . • o .. • 0 • 0 0 • 0 • 0 0 oooooooooooooooeoaooooooooooooooooooo 
919 .. .. . o . . . o •• • 0 0 0 0 0 0 0 0 0 0 ooooooeoooo•ooooooooooaoooooooooooooo 

~~~ 
. o . o . o . o .. . o 0 g . ~ • 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .o .o . o .o .o 0 0 0 c 0 0 0 0 0000000000000000000000000000000000000 

lm .o .. .o . o .o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .o .. . o . o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

492~ . o . o . o . o . o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
4~S . o . o .. • o . o .. 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooo•ooooooooo 
U26 . o .o • o .. . o . o 0 0 0 0 0 0 0 0 0 0 ooeooootoooooooooooo e oooooooooooooooo 
4927 .o .o .o ,0 • 0 .. 0 0 0 0 0 0 • 0 0 • eoooooo•oooooooooo~oooo e ooooooooooooo 

4!!2& .o .. • o . . . o . o • • 0 0 0 0 0 0 0 0 ooooo~ooooooooooooo•ooeooooooooooo~oo 
4929 .o . o .. . o ,0 . o 0 0 0 0 • 0 • " 0 • oooooootoooooooooooo~oooooooooooooooo 41130 . o . o . o . o .o ,0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
•1931 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o. 0 0 •!!B .o .o ,0 .o .o .o 0 0 0 0 0 0 0 0 0 0 Mll'04•C.tlon•.M1on 
49. .o . o . o . o .o .o 0 0 0 0 0 0 0 0 0 0 o o o o a o o o o o o o o o· o o o o o o o o o o o o o o o o o o o o o o o 

= . o . o . o .o . o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooaoooooooooooooooooo 
.o • o .. . o .. • o • • 0 0 0 • 0 0 0 0 0 00 Oi»O 010 0 o I 000 000 0 040 0 00 0 0'0 0 00 0 0 0 0 00 

~"3& .. . o . 0 .. . o . 0 0 0 • 0 0 0 0 0 0 0 ooooooooocoooooooaooooot o oooooooooooo 
4937 .. .. . o . . .o .o 0 • 0 0 0 0 0 0 • • oo:ooooooooaoooooooooooooooooooooooooo 

iF • o . o • o .. . o .. 0 0 0 0 0 0 0 0 0 0 000 0 000000000000000000000000000000000 .. .. .0 . o .. • o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooo•ooooooeooooeoooooooo 
. o . o .o .o .o . o 0 0 0 0 0 0 0 0 • 0 00 0 0 00 0 0000 00 00.0 0 0000 0 00 000 0 0 0 000 0 00 4m .o .o .o . o .o . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

~942 . o .o .o . o . o . o 0 0 0 0 0 0 0 0 0 0 : n :: : : :::: : ::: :: : ::: :: : :: : : n : ::: :: : ..... ~ . o . o .0 .o . o .o 0 0 0 0 0 0 0 0 0 0 
4,_C4.i .. . o . o . o .o . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
494S .o .. . o . o . o .o 0 • 0 0 0 0 0 0 0 0 000 • • 00 00 0 000 00000000 0 00 0 000 00 000 0 00 0 - . o .. .. . o .o .. 0 • 0 • 0 0 0 0 0 • 00000000000000000000 ·00000000000000000 

!t' .. . o .o . o . o .o 0 0 0 0 0 • 0 0 0 • oooo o ooooooooooooooo•ooooooooooo•oooo .. . o .o . o .o • o 0 0 0 0 0 0 • 0 0 • oooooooooooooootooooooooooooooooooooo 
4949 .o . o . . o .. . o . o 0 • 0 0 0 0 0 0 0 0 oooooooooooooooooooooooooooooooooooto 

~~~ 
. o . o .o .o . o . o 0 0 0 0 0 0 0 0 0 0 oooooooo~oooooooooooooooooooooooooooo 
. o . o .o .o .o .o 0 0 0 0 0 0 0 0 0 o · o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 

4952 .0 . o .o . o .o . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
4953 .o .o . o .o .o .o 0 0 0 0 0 0 0 0 0 • ooooooooooooooooooooooooooooooooooooo 
~954 .. . o .o . o . o . o 0 0 0 0 0 0 • 0 0 0 0 0 0 0000000 000.00 00 00 0 00 00 0 0 0 0 0 0 0 000 0 0 0 
-1.955 .. .. .. .. . . . o 0 0 0 • 0 0 0 0 0 0 OOOIOOtOOOOOOOOOOOOAOOOOOOOOOOOOOOOOO 
4..."56 .o .. . o . o . o . o 0 • 0 0 0 0 0 0 0 0 ooooootoooooootoootoooooooooooooo~ooo 



FMT, Version 2.3 iNFORMATION ONLY WPOfi43037 
User's Manual, Version 1.1 January 9. 1997 

Pa e 272 
Appendix W: Cutrent Data Base, HMW _Am3Pu3Th4Np2_960823.CHEMDAT 

.!!57 .o .o .o . o .o .o 0 0 0 0 • • 0 0 0 0 00 0000 0000 00 000000000 000 0 0 0 0 0 00 00 00 00 

:m . 0 .0 . 0 .o .. .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooooooo•oooooooooo 
,0 .o .o . o .o .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
.o .o . o .0 .. .. 0 0 0 0 • 0 0 0 0 0 00 0000 00 0000 00 0 00 •• 0. 000 0 00 0. 0 0 00 00 00 

i~ 
.o .o . o . o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooeoooooooooooooooooo 
• o .o , 0 . o .. .o 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 I. 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.o .o .o .o .. .o 0 0 0 0 0 0 0 0 0 0 0000 00 00 00 0000 0000 000 000 0 00 00 00 00 0 0 •• ·- .o .o .o .0 .. .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

41165 .o .o .o . o . o .o 0 0 0 0 0 0 0 0 0 0 o o oooo oo oo a o ooooooo oeoo o o oooo oo o o oo o o 

l~ 
.o .o .0 .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooo o oo ooo ooo o oo oe oo oooo oo oo oo o o oo oa 

·~.a 0 .o . o .0 .. .o 0 0 0 0 0 0 0 0 0 0 000000000000000000000000000 0 000000000 
• •. 9 ,o .. . o .o .o .o 0 0 0 • 0 0 0 • 0 0 0-000 0 00000000000000000000000000000000 

!lr" .. .o .o .. . 0 .o 0 0 0 0 0 0 0 0 0 I 0000 00 00 000 00 0 00 00.00 0000 00 0000 0 0 00 00 
I ;, 

4972 .. .o . o .o .o .o 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 'nl l- lloCatiOII•AnlOll 
4973 .o .o .o .o .o .o 0 0 0 0 0 • 0 0 0 • 0000000000000000000000000000000000000 

mi .o .o .. . 0 .o .o • 0 0 0 0 0 0 0 0 0 o o o a a o o o ·o o o a o o o o o o o o o o o o o o o o o o o o o o o o o 
• o .o .o .o .o .. 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

491 .. .o .o .o .o ,0 0 0 0 0 0 0 0 0 0 0 0000 00 00 00 0 0 00 0 0000 00 0000 oao 000 00 0 0 0 0 
dlln .. .. .o • o .. .o 0 0 0 0 0 0 0 0 0 • ooooooooooooooooooooooooooooooooooooo 

l~g 
. 0 .o .. .o .0 .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 .. .o . o .o .o .o 0 • 0 0 0 • • 0 0 0 ooooooooooooooooooooaoooooooooooooooo 

49~ .. .o .a .o .o .o 0 0 0 0 0 0 0 0 0 . 0 0000000000000000000000000000000000000 
d9 1 .. .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooootoooooooooooooooooooooooooooo 
~982 .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
4983 .o .o .0 .o .o .o 0 0 0 0 0 0 0 0 0 0 00000000000000000000 0 000000000000000 0 

:ru •• .o .o .. .o .o 0 0 0 0 0 0 0 0 0 0 OOOOOOIOOOOOOOOOOOOOOOOOOOOOOOOOOOaoo .. .o .o • o .. .o 0 0 0 0 0 0 0 0 0 0 000000 0 000000000000000000000000000000 

~3U 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 000000000000000000000000000 00 00000000 
,o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 OOOOGOOGOOOOOOOOO GO OOOOOOOOOOOOOOOOOO ··rs .o .o .o .o .o ,a 0 0 0 0 0 0 0 0 0 0 oooooooaooooooooooooooooooooooooooooo 

~ 
.. .o .o .o ,o ,o 0 0 • 0 0 0 • 0 0 0 0010000000000000000000000000000000000 
, 0 .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 oooooooooaaoooooooooaoooooooooooooooo 

~9!11 
.o . o .o .o .. .. 0 • 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
.o .o .0 .o .o . o 0 0 0 0 0 0 0 0 0 0 1000000000000000000000000000000000000 

4993 .. . 0 .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
~994 .o .o 0 , 0 .o .o 0 0 0 0 0 0 0 0 0 0 t ooooooooooooooaoooo o oooooooooooooooo 
~!)!)!\ .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

i 
.o . o .o .. .o .a 0 • 0 0 0 0 • 0 0 0 o o o o o o o o o a o o o o o o o o o o o. o o o o o o o o o o o o o o o o 

I. 7 .o .o 0 .o .o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooooooooooooo o oooo 
4 • .o .o 0 .o • o .o 0 0 0 0 0 0 • 0 0 0 0000000000000000000000000000000000000 

" . .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 00 00 0000 0 1>00 00000 0 00 00 0 Ot 0 0 00 00 00 00 0 

~ 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
,o .o ,o .o .o .o 0 0 0 0 0 0 0 0 0 0 : : : : : : : : : : : : : : : : : : : : : : ·: : : : : : : : : : : : : : : .o 0 .o . o . o .o 0 0 0 0 0 0 • 0 0 0 
.o .o .o .o .o .o 0 0 0 0 0 0 • 0 0 0 oooooooooo o oooooooooooooooooooooooooo 
,o 0 .o .o .o . o 0 0 0 0 0 0 • 0 0 0 0000000000000000000000000000000000000 
.o 0 . 0 .o .o .o 0 0 0 0 0 0 • 0 0 0 0000000000000000000000000000000000000 

~ 
.o .o . o .o .o . 0 0 0 0 0 0 0 0 0 0 0 000 00 00 00 0 0 0000 00 0 000 00 0 00 00 00 00 0 0 0 oo 
.o .o • o .o .. ,o 0 0 0 0 0 0 • 0 0 0 ooooooooooooooooooooooooooooooooooooo 

5008 .o .o . o .o .o .a 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
~,009 .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooo oooo oooooooooo 
~10 .o .o .o .o . o , 0 0 0 0 • 0 0 0 0 0 0 0 0000 00 00 0 00 0000000 00 000 00 00 0000 000 0. 

11 
5011 .o .o .o . 0 . o .o 0 0 • 0 0 0 0 0 0 0 0 00 00 0000 00 00 0 00 00 0 00 00 0 00 00 00 00 0 0 00 0 IDOJt•C.tlon-Anlm 
'.015 .o .o , 0 .o .o .o 0 0 0 0 0 0 • 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~1· • o .o . o .o •• .o 0 0 I 0 0 0 0 0 0 0 oooooooooooaO OOIOOOOOooooooaooooooooo 

~·b 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooo t o t oooooooooooooooooooooat 
. o .o . o .o . o . 0 0 0 • 0 0 0 0 • 0 0 ooooooooooooooooooooooooooooooooooooo 

·F .o .o • o .o .o .o 0 0 0 0 0 0 • 0 0 0 oooooooooo•oo o oooooo oo ooooooooooooooo 

~~~ 
.o .o .0 .o .o .0 0 0 0 0 0 0 0 0 0 0 0000000000010000000000000000000000000 
. o .o . 0 . 0 .o .o 0 0 0 0 0 0 0 • 0 0 ooooooooooooooooooooooooooooooooooooo 

00 . o .o .o . o 0 .o 0 0 0 0 0 0 0 0 0 0 oooooooo o ooooooooooooooo•oooooooooeo o 
. o .o .o .o 0 . o 0 0 • 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
, o .o .o . 0 . o . 0 0 0 0 0 0 0 0 0 a 0 ooooooooooooooooooooooooooaoooooooooo 

5023 .o .o .o .o . 0 .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
502~ . o .o .0 .o 0 .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

~~ 
. o .o .o .o .o . o 0 0 0 0 0 0 a 0 0 0 ooooocoooooooooooooooooooooooo o oeoooo 
.o .o . o . o .o . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

27 .o .o .o . 0 . 0 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 

I . o .o .o .o • a .. 0 0 0 • 0 0 0 0 0 0 oooooooaooooooooooooooooooooooooooooo 
.o .o ,0 .o .o , 0 0 0 0 0 0 0 0 0 0 0 ooooooaoooooooooooooooooooooooooooooo 
. 0 .o .o . o .o . o a 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
. o .o .o .o .o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

50~ .. .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 aoooooooooooooooooooooooaaooooooooooo 

i 
.o .o .o • o .0 .o 0 a 0 0 0 0 • 0 0 OGOOOIOIOOOOOOOOOOOOOOOOOOOOtOOOOOOOO 
,o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 000 0 000000000000000000000000 0 0000000 
,o .o . o .o .o .o 0 0 0 0 0 0 0 0 0 OIOOaoooooooooooooooooooooooooooooooo 
.o .o .o .o .o . o 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~, 
, 0 .o .o .o .o .. 0 • • • 0 0 0 0 0 oooooo o ooooooooooooo o oo oo otoooooooooo 
.o .o . o .o . 0 , o 0 0 0 0 0 0 0 0 0 0000000000 ooooooooooaoooooooooooooooo 
.o .o . o .o .o . 0 • 0 0 0 0 0 0 • 0 oooooo o oooooooooooooooooooooooooooooo 
.o , 0 .o .o .o .. 0 0 a 0 0 a a • 0 0 000000000000000000000000000000000000 

~041 • o .o .. .o .o .o 0 0 0 0 0 0 0 0 o. ooooooooooooooooooooooooooooooooooooo 

s&t~ 
• o .. .o .o • o .. 0 0 0 • 0 0 0 0 0 ooooooooooooooooooooooootoooooooooooo 
.o .o .o .o ,o . o 0 0 0 0 0 0 0 0 0 oooooooooooooooooooo~oootoooooooooooo 

5()4J .o .o .o .o .o .o 0 • • • 0 0 0 0 0 0000000000000000000000000000000000000 
(\015 .. .o , 0 .o .o .. 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 o.o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

m! .o .o • o .o . o . o 0 0 0 0 0 0 0 • 0 0000000000000000000010000000000000000 
,o .o .. .o .o . 0 0 0 0 0 0 0 0 • 0 oooooooooo,ooooooooooooooooooooooooooo 
.o .o .o .o . o .a 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooooo o oaoooooooooo 

~9 .o .o .a .o .o .. 0 0 0 0 0 0 0 • 0 ooooooooooooooooooooooooooooooooooooo 
~oso .o ,a .o .a • o .. 0 0 0 0 0 0 0 0 0 o oooooo o o o ooooooooooooooooooooooooooo 
505, 
~.3 

.o .o .o .o . o .o 0 0 0 0 0 0 • 0 0 ooooooooooooooooooooooooooooooooooooo M(OIIII11141..CoUoa-Anloa 
, 0 • o .o .. .o • o • 0 0 0 0 0 0 0 0 0 OOOOOOOOOOOOOOOOtOIOOOOOOOOOOOOOOOOtO 

lfi& 
• o .o .o .. .o .. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •• 0 6 0 0 0 0 0 0 0 ••• 0 •0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
,o • o .. .o , 0 .o 0 0 0 0 0 0 0 0 0 0 0000000000000000 1 0000000000000000001 0 
.o .o .o .o ·' .. 0 0 0 • • 0 0 0 0 0 ootoaoooooooooooooooooooooooooooooooa 

7 • o .. .o .. .o . o 0 0 0 0 0 0 0 0 0 0 00 00 00 00 00 00 0 0 0 00 00 0000 0 0 00 00 00 0 0 0 0. 0 

ma ,o . o .o . o .o .. • 0 0 0 • 0 0 0 0 0 oooooooooeooooooooooooooooooooooooooo 
. 0 . o .. .o . o .o 0 0 0 0 0 0 , 0 0 0 0 0 00000000 0 000000000000000000000001000 

I 
• o , o .. .. . o . 0 0 0 0 0 • • 0 0 0 0 00000000000000 0 0000000000000000000000 
• o • o .. .. .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o . o .. .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
. o .. .. • o .. ,0 • 0 0 • 0 0 0 • 0 • ooooooooooooooooooooooooooooocoaooooo 
. 0 • o .. .. . o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
,o .o .o .o • o .. 0 0 0 0 0 • 0 0 0 • oooooooooooooo o ooooooooooaooooooooooo 

I .o .o .o .o .o .0 0 0 0 0 0 0 0 0 0 • ooooooooooooooooooooooooooooooooooooo 
.o . o .. . o .. .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
• o .. ,o . o .. .o 0 0 0 0 0 0 0 0 0 0 00 0 0 0 00000000000000000000000000000000 .. .. .o .o .o .o 0 0 0 0 0 0 0 0 • 0 ooooooooooooooooooooooooooooooooooooo 

~70 .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
71 .o .o .o . a .. ,o • 0 0 0 0 0 0 0 • 0 oooooooooooooooooooooooo.oooo o oooooooo 

5072 .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

1 73 
.o .o •0 .o ,0 .o • 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

74 .o .o • o .. .o ,o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

~& 
.. . o .o .0 .o .o • 0 0 0 0 0 0 0 0 0 ooooaoto o oooooooooooooooooooooooooooo 
.o . o .. .. .o .o 0 0 0 0 0 0 0 0 0 0 oo oooo oo coooooooooooooooacooooooooooo 

oon •• .o .o .o .o .o 0 0 0 0 0 • 0 0 0 0 ooooooo o ooooaooo oo oooooootooooooooooo 

~~~ 
.. .o .o . o . . .o 0 0 0 0 0 0 0 0 0 0 OOOOIO OOOOOOOOOOOOOOOOO OO OOOOOOOOaooo 
.o .o .o .o .o • o • 0 0 • 0 • 0 0 0 0 000000000000000000000000000 0 000000000 

5080 .o .o .o ,o ,0 .o 0 0 0 0 0 0 0 0 0 0 oc oooo ooooooooooooooooo o ocoooooooaooo 
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~~ 
• o .o .. , 0 . o .o 0 0 0 0 0 0 0 0 0 oooooooooooooooooo~i~oooooooooooooooo 
. o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 00 00 0000 00000.00000 0 00 00 0 00000 oooo 00 0 
,o .o .o . o .. . o 0 0 0 0 0 0 0 0 0 0 000 000 00 000 0 0 0 000 00 00 ooooo 000 oo 00 0 oo 

~ . o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 00 000000 00 000 0 0 000 00 00 tOO 0000 0 0 0 0 0 0 00 
£.0!5 .o .o .o , 0 .o .o 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
SOSG , 0 ·' .o .o • o .o 0 • 0 0 0 0 • • 0 • 00 00 00000 0 000 0 0000 00 G 000000000 0 000 000 

I 
. o .o .o .o .o .o 0 0 0 0 0 o .... o • 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .o .o , 0 . o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .o .o .o .0 .o 0 0 0 0 0 0 0 0 0 0 0 0. 000000000 0 0 0 00 000 000 00 00 0 00 0 000 000 ;o 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .o 0 

5091 

I 
. o .o .o .o .o ,o 0 0 • 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo RAc-<aUot)--MJoo 
. o .o . o .o .. . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o . o .. . 0 . 0 . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
. o .o .o • o .o .. 0 0 0 • 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
. o .o .o , 0 . o .o 0 0 0 0 0 0 0 o· 0 0 ooooogooooooooooooooooooo o ooooooooooo 

f<i»7 .. . o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooooooooooooeooooo 

~ 
. o .o .o . 0 .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .. . o .o .o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

51g? .o .. . o .o .. .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
Sj 1 . o .o .o .o .o . o 0 0 0 0 0 0 0 0 0 0 00 000 00 0 000 00 0 000 000 oo 0 0 0 00000 00 00000 
s~ . o .o .o .o .o • o 0 • 0 0 0 0 • 0 0 • oooooooooooooooooooooooooooo oo ooooo oo sr:l .o .o .0 .o .o .o 0 0 0 0 0 0 0 0 0 0 ooo oo 00000 000 0 000 0 00 00000 oo 00 0 0 0 0 0 0 0 0 
5~ . o .o • 0 .o .o .o 0 0 0 0 0 0 0 0 0 • ooooooooooooooooooooooooooooooooooooo 
505 ,o .o .o .o .o .o 0 0 0 0 0 0 0 • 0 0 ooooooooooooooooooooooooooooooooooooo 
S11l6 . o .o .. .o .o .o .. 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5107 , 0 . o .o ,0 .o .o 0 0 0 0 0 0 • 0 0 0 ooooooooooooooooooooooooooooooooooooo 

ll~ 
. o .o .o .o .. . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .0 .o .o .o ,0 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooo~ooo 

Si11 .o •• .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
S112 .o .o .o .o . o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~p~ . o .o .o .o , 0 . o 0 0 0 0 .. 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

•• .. . 0 . o .o .0 0 0 0 0 0 0 0 • 0 0 oooooooooooooo oo ooooooooooooooooooooo 
3 115 .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
61 G .o .o .. .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooo ooo ooooooooooooooooooooo 
!1117 .o .o .o .o .o , 0 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

m~ 
. o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .. . o .o .o .o • 0 0 0 0 0 0 0 0 0 00 0 0 00 oo 0 oo 00 0 00 00 0000 000 0 000 0 0000 0 00 

512? , 0 .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
!-12 • o .o .o . 0 .. . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5122 .o .. .o .0 .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
St2JI .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 00 00 000 00 00 00 0 0 0 0 0 0000 0 0 00 0 oo 0 0 000 0 m; .o .o .o .. .o .o 0 0 0 0 0 0 0 0 0 0 00000 0000 00 000 00 00 000 00 0 0000 0 0 0 00 0 0 oo 

.o .o .o .o . o .. 0 0 0 0 0 0 0 I> 0 0 0000 00 00 0 0 00 0 D O 0 0 C 00 000 0 0 000 0 0 0 Of> 0 0 00 
512(; . o .o . o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
S127 .o , 0 .. . o . 0 . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooo o ooooaoooooooooooooooooo 

m~ 
. o .o . o .o .o .o 0 0 0 0 0 0 0 0 0 0 o o o o o. o o' o o a o o o o o o o o o o o o o o o o o o o o o o o o o o o 
.o .o .o .o .o . o 0 0 0 0 0 0 0 0 0 .. ooooooooooooooooooooooooooooooooooooo 

5 130 . o .o .o .o .o . o 0 0 0 0 0 0 0 0 0 0 00 0 00 0 00 0 00 000 0 0 0 0 0 0 ooooooooo 00 0 ooooo 
SIJl 

~m .o , 0 . 0 .o • o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo ~-·~-........ .o .o . o .o . 0 . o 0 0 0 0 0 0 0 0 0 0 }:::::::::::::::::::::::::::::::::::: {11~ . o .o .o .o .o . 0 0 0 0 0 0 0 0 0 0 0 
51$ .o .o .o .o .o .o 0 0 0 0 0 • 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
51~6 .o .o .o . o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
S t i . o .o . o .o .o . o 0 0 0 0 0 0 0 0 0 • ooooooooooooooooooooooooooooooooooooo 
5136 . o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 ·0 0 0 0 
51;)9 • o .o . o .. . o .o 0 0 0 0 0 • 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5140 .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o ·o·o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5141 . o .o .o .o ,o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
~1 4~ . 0 .o .o . o .o , 0 0 0 0 0 0 0 0 0 0 0 OOOOOOOOOOOlOO OOOOOOOOOOOOOO OOOOOOOOO 

!•IS . o . 0 . 0 . o .o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
51 •~ .o .o .o .o .o , o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
!i14S . 0 . o .o .o .o , 0 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
514(' .. . 0 ,o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5147 .o • o .o .o .o .. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

5148 .o .o .o .o .o ,o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooa 

&l~ •• .o .o .o , 0 . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooo o ooo 
.o , o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

SIS I . o . o ,o .o .o .o 0 0 0 • 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
51~ . 0 . o .o .o . o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
!i\53 ,o , 0 . o .o .o .0 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5150 .o .o .. , o .o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooooooooooooooooo o 
5155 .o ,o . o .o • o .. 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

m~ 
. o .o .o .o . o .. 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooooooooooo o oooooo 

51 58 . 0 .0 .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

51* 
.o .o .. . o .o .o 0 0 0 0 0 0 0 0 0 • oooooooooooo o oooo oooo oooooooooooooooo 

~~ j 
. o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .o .o .o .o .o 0 0 0 0 0 0 0 • 0 0 ooooooooooooooooooooooooooooooooooooo 

5fl2 .o .o .o .o .0 .o 0 0 0 0 0 0 0 0 0 0 0 0000 000000 oo 000000000 0000 0 00 0 ooo 0000 

5163 . o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
51~ . o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

51 s .o .o .o .o , 0 . o 0 0 0 • 0 0 0 0 0 0 ooooooooooo oooooooooooooooooooooooooo 
51 . o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5167 , o , 0 . o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
51~ • o .. . o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0.0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
51 9 .o .o .o .o . o , 0 0 0 0 0 0 0 0 0 0 0 oooo o oooooooooooooooooooooooooooooooo 
5170 . o . 0 . o .o , 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' 0 

~m . o .o .o • 0 . o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo fiiA..c.COt.lOft•MiOI\ 

~173 .o • o •• .o , 0 . o • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0· 0 0 0 0 0 0 • 0 0 0 0 0 0 0 
5174 .. . o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5115 . o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

m~ 
. o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

51~ . o .o .. • o , 0 ,o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~Fo 
. o .o .o .o ,o , 0 • 0 0 0 0 0 0 0 0 0 oooooo ooooooooooooooooooooooo oooooooo 
,o .o .o .. . o .. 0 0 0 0 0 0 0 0 0 0 o ooooooooo oo oooooooooo ooooooooooooooo 

51~1 . o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 00 000 0 0 0 0 0 00 0000 0 0 0 00 0 00.00. 0 00 0 0 0000 

~1 82 . o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o·o o 
18~ . o .o • 0 . o .. ,o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

S1tJ~ . o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

!UJ . o .. . o .o .o .o 0 • 0 0 0 0 0 0 0 ..0 o o o o o o o o o o o o o o o o o o o o o o o o o o o· o o o o o o o o o o 
, 0 .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooo o ooooooo 

SIO . o .o ,o . o .o .. 0 • 0 0 0 0 0 0 0 0 00 00 00 0 00 000 00 00 0 0 00000 0 0 000 0 000 0 00 00 

~l~ . o .o .o .o .o ,o • 0 0 0 0 0 0 0 0 0 oooooooo oooooooo oooooooooooooooo ooooo 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

5190 . o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
Sl!!l . o .o , o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooo oooo oooooooooooooooooooo 

m~ 
. 0 . o .o .o , 0 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G 0 0 0 0 
. o .o . o .o .o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooo o o o oooooooooooooooooo 

~~~ .. . o .o .o .o .o 0 0 0 0 0 • 0 0 0 0 0 ~04000000000000000 0000000000 0000000 00 

. o , 0 . o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~in . o .o . 0 . o .o .o 0 0 • 0 0 0 0 • 0 0 0 0 00 0 0 000 0 00 00 0 00 0 0 0 0 0 0 00 0 0 00 00 000 00 0 

.o • o .o .o .. . o 0 0 0 0 0 0 0 0 0 0 o oooooooooooooooooo oooooooooooooooooo 
&L .o , 0 . o .o .o .o 0 • 0 0 0 0 0 0 0 0 ooooooooooooo o ooooooooooooooooooooooo 
51 , o .o .o . o .o . 0 0 0 0 0 • 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

62~ • o .o ,o .. .o .o 0 0 0 0 0 0 0 0 0 0 00 00000 00000 0 0 0 0 0 0 0 0 0 oo 000 0 ooo 0 0 00 0 00 

520 . o , 0 . o .o .. . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
52 .o .o .o .o .o .o 0 0 0 0 • 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5203 . o .o , o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 · 0 0 0 0 0 0 0 0 

5~ . o .o .o .o rO .o 0 0 0 0 0 0 • 0 • 0 ooooooooooooooooooooooooooooooooooooo 
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~205 . o . o .o . o .o . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
5206 .o . o .o • • o .o . o 0 0 0 0 0 0 0 0 0 0 o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o' o o o 
5207 .0 . o ' .o . o ,0 . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 = .o .. .o .o .o . o 0 0 0 0 • 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

.o .. . 0 .o . 0 . o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooootooooooooooooooooooo 
~10 . o • o .o .. • o . o 0 • • 0 0 • • • • 0 OOOOO I OOOOOOtOOOOOOOOIOOOOOOOOOOOOOOO 
ll 

5212 .o . o .o .o . o .. 0 • • 0 • 0 • • 0 0 ••oooooeoooeooooooooooooooooooooooooo 10<:1~-e&tl-~ 

521(1 .. .. . o .. .o .o 0 0 0 0 • 0 0 0 0 0 ooooocaooooooooooooooooooooooooooooooo 
~214 . 0 .. • o . o . 0 . o 0 0 0 0 0 0 0 • • 0 ooooooooooooooooooooooooooooooooooooo 
52j$ .0 . o .o . o . o .• o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

~M 
. o .o . o . o .o . o o· 0 0 0 0 0 0 0 0 0 ooooooooooooooooooaoooooooooooooooooo 
.o .o . o . o . 0 . o 0 0 0 0 0 0 0 0 0 0 oaoooooooooooooooooooooooaaooooooaooo 

~m 
. 0 • a . o .. . o •• 0 0 a 0 0 0 0 0 0 0 oaooooooooooooooooooooooooooooooooooo 
, o .. .. . o • o •• 0 0 • 0 • 0 0 0 0 0 0 000 0:0.00 0 00 00 0000 00000 0 00 0 00 000000 0 00 

me: .. .. .. .o • 0 .. 0 0 0 0 • • 0 0 0 0 oooootoooooooooooooooo oooooooootooooo 
• o .. . o .. . o . o " 0 0 0 0 • 0 0 0 0 oooooocoooooooooooooooooooooooooooooo 

5:<!22 .o .. • o .o .o • o 0 0 0 0 0 0 0 • 0 0 oooooooeo••••oooooooooooooeoooooooooo 
5223 . o . 0 . o .o .o . o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooe•oooooooooooooooo 
522~ .. • o . o .. .o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooo oooooooooooooooooo 

~m 
. o . o .0 .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
. o .o .o .o . o . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

S~7 .o . o . 0 .o . o . o 0 0 0 0 0 0 0 0 0 0 ooooooo o ooooooooooooooooooooooooooooo 
5228 . 0 . o . o . o .o . o 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 
522S . o • o . o .. .o .o 0 • 0 D 0 0 0 0 0 0 ooooooooooooaoooooooooooo.oooooooooooo 
sr~ .. • o .. . o ·" . o • 0 • 0 0 0 0 0 • 0 oo ooooo ooooooooooooooooooooooo ooooooo 

!m • 0 .o . o .. . 0 . o 0 • 0 0 0 • 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o • o . o .. . o . o 0 t 0 0 0 • 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
• o .. .o . o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~34 .o .o ,0 ,o .o .. 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
35 .0 .o .o .o .o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

5:!30 .o . o . o .o . o . o 0 0 0 0 0 0' 0 0 0 0 0000000000000000000000000000000000000 
m; , 0 . o . o .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
5231! .o .o .o .o . o , 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 

S2J9 . o . o .o .o . o . o 0 0 • 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5240 • o ,0 . 0 .. . o . o • • 0 0 0 0 0 0 0 oooo•eoooooootoooo••••oooooooeooeoooo 
~ .. , . 0 .. .. .o .o . o 0 • 0 • • 0 0 • 0 oooaeo•o ooo •oo o oooooo•ooooooooooooooo 
S2~2 • o . o .o .. . o .o 0 • 0 0 0 • 0 0 0 ootooooooooooooootooooooooooooootoooo 
S245 .o • o . 0 .. .o . o 0 • 0 0 0 0 0 0 0 0000 00000 00 0000000 00 0 00 0 000 000 0 000 00. 
524~ . o . o .0 .o . o .o 0 0 0 0 0 0 0 0 0 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
(,Zd5 . o . o .o .o . o .o 0 0 0 0 • • 0 0 o o o o o o o o o o ·o o o o o o o o o o o o o o o o o o o o o o o o o o o o 

m~ 
.o . o .0 .o . 0 .o o . 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
• 0 . o . o .. .. . o 0 0 0 0 0 0 0 0 .0 oooooooooooooooooooooooodoooooooooooo 

5248 . o .o . o .. .o .o 0 0 0 0 0 0 0 0 0 • 0 0 • 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·O 0 0 0 0 
5249 ,o •• • o .. • o .. 0 0 0 • • 0 0 • • ooooooooooooooooooooooooooooooooooooo 
5250 • o .. .. .. . 0 . o 0 0 0 • • • • 0 0 oooocoooooooooooooooto • oooooooooooooo 
5251 
5252 .o .. . o .o .o .. 0 • 0 0 0 0 0 0 0 oooooooeooo ooooooooo ooooo• oooooo ooooo IIIIC1t~tioo.-AIIlt-

f~ . o .o . o ,0 . o . o 0 0 0 0 0 0 0 • 0 0 ooooooooooooooooooooooooooooooooooooo 

g~~~ 
.o . o .o . o . o . 0 0 0 0 0 0 • 0 0 0 0 ooooooooooooooooooooooaoooooooooooooo .. . o .o .o .o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

5255 .0 . o . o . o . o . o 0 0 0 • 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5257 . o .o .o .o :o •.o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~ 
.o ,o . o .. . o . o 0 0 0 0 • 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
• 0 . o .. .. . o • o 0 • 0 0 • 0 0 0 0 0 •••••••••••••••• •• ••••••••••••••••••• 

~m ·" 0 . o· . o . It • o 0 I 0 0 • 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
• o .. . . . o . o .o 0 0 0 0 0 0 • 0 0 0 o o o o o o o o o o o o • o ·o o ·• o o • o o o o • o o o o o o o • o o o- o 

6~ . o ,o .o • o . o . o • 0 0 0 0 0 0 0 0 0 t 0 0 0 0 0 0 0 f 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·O 0 0 0 0 ~ 

563 . o . o . o . o . o . o 0• 0 0 0 • 0 0 0 0 0 ooooooooooooooooooooooooo ooooooo ooooo 

~~rs 
, 0 . o .o • o .o . o 0 0 0 0 0 0 . 0 0 0 • ooooooooooooooooooooooooooooooooooooo 
.0 .o . o .o ;0 . o , o 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

5266 . o • o . o . o . 0 . o 0 0 0 0 0 0 D 0 0 • ooooooooooooooooooooooooooooooooooooo 
!>267 .o . o . o . 0 . o .o 0 0 0 0 0 0 0 0 0 0 e o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ·o a o o 
5-2611 .. .o .o . o .o .o 0 • 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
~ . o . o . o • o . 0 • 0 0 0 • 0 0 • 0 0 0 • ooooooooooooooooooooooooooooooooooooo 

m? . o • o . o .. . o . o 0 • 0 0 0 • 0 0 0 0 toooooootoooooooooooooooooooooooooooo 
. o .o . o .. . o . o 0 • 0 0 t 0 0 0 0 0 0 0 •• 0 0 0 0 0 0 •• 0 0 0 • 0 0 0 0 • 0 0 0 0 0 0 0 0 • 0 0 · 0 0 0 0 • 

527:! .o . o . o . o . o .o 0 0 0 0 0 0 • 0 0 0 ooooooooooooooooooooooooooooooooooooo 
~:17(1 , 0 .o . o . o . 0 . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
&274 .o . o . o • o .o .o 0 0 0 0 • 0 0 0 0 0 • ooooooooooooooooooooooooooooooooooooo 

275 .o . o .o . o . o • o 0 0 0 0 0 0 0 0 0 • ooooo o ooooooooooooooooooooooooooooooo 
S27U . o .o .o • o .. .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooo o ooooooooooooooooooo 
m; . o .o .o .o . o .o 0 0 0 0 0 0 0 0 0 0 ooooooaoooooooooooooooooooooooooooooo 
5278 . o • o . o . o .. • o 0 • 0 0 • 0 0 • 0 • ooooooooooooooooooooooooooooooooooooo 
SC79 .o , 0 .0 . o .o .o 0 • 0 • 0 0 0 0 ·0 0 oooooaooooooooooooaoooooooooooooooooo 

~ 
. o .. • o .. . 0 .. 0 0 0 0 0 0 0 • 0 • ooooeoooooooooooooooooaoooooooooooooo 
.o .o . o • o . o .. 0 0 0 0 • 0 0 0 0 0 oooooooooooooooooooooooooootooooooooo 

5282 . o .0 . o . o . o . o 0 • 0 0 0 o .. o. 0 0 0 ooooooooooooooooeooooooooooooooooooo o 
52113 . 0 . o . o . o .o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooaooooooooooooooooooo 

~~; 
.o .o . o . o .o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .o . o . o . 0 . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
. 0 . o . o . o . 0 .o 0 0 0 0 0 • o 0 0 0 0 0000000000000000000000000000000000000 

~M .. .o . o . o .o • o • 0 0 0 0 0 • 0 0 0 0 000 00000 0 0 0 0000 0 0 00 00 00 0 0 0 0 0 0 0000 0 0 0 
5260 . o .. • o . 0 .. . o 0 • 0 0 0 0 • 0 • 0 OOOOOOOOOODO'OOOOtOOOOOOOOOOOOOOIOOOOO 

5259 . o • o . o .. . o .o 0 • 0 • ·• • 0 0 0 0 ooooooooooooooo•o oo oooooooooooo oooooo 
52!!0 . o .. . o ,0 • o .. 0 • • 0 • • 0 • • • ooo oooooooooo ooo ooooooooeoooooootoooo 
$29\ 
5292 .OS I .o . 0· . o . o . o 0 0 0 0 • 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo JI5>C'I)t.c-eau ... ..,.,._ 

t-293 • o .o . ... . o .o .o 0 0 0 ·o 0 • 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
$294 .o . o .o .o .o . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
529!' • 0 .. . 0 . o . o . o 0 0 0 • :· 0 0 0 0 0 0000000000000000000000000000000000000 

~f; 
. o . o . o . o . o .o 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 .. .o . o . o .o .o 0 0 0 0 0 0 0 • 0 • 0000 00000000 0000 0 0 000 0 000 00 0 0 0 0 00 0 000 

!>2!!5 . o , 0 . 0 • o .. •• 0 • 0 0 0 0 0 0 0 • ooo•oooooooooooooooooooooooooooooooot 
5299 • o .o . o .. . o . o 0 0 0 0 0 0 0 0 0 0 OOOOOOO.OOOOOOOOt iOOOOOO OO OOO OOOOIOOO 
5300 . o .o . 0 . o . o • o • • 0 0 0 0 0 • 0 • 100000000000000000000000000 0 0~0000 000 

5301 .0 .o • o .. . o .o 0 0 • o· 0 0 0 • 0 0 
·~··································· 

s~ .o . o .o . o .. , 0 0 0 0 0 0 0 0 0 0 • 0000 00 0 0 000 0 ..... 0 00 0 0000 000 000 0000 00 0 

5 03 .o .o ·l' . o .o . o • 0 0 0 0 0 0 0 0 0 ooooooooooooooooooaoooooooooooooooooo 

~~ 
. o .o .0 .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .0 .o .o . o . o 0 0 0 • 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

5~ . o . o . o .o . o . o 0 0 0 0 0 0 0 0 0 0 oooooo~oooooooooooooooooooooooooooooo 
5307 . o .o .o .o . o . o 0 0 o . o 0 0 0 0 0 • 0000000 00 00 00 0 00 00 0 0 0 00 00 0 00 0 0 00 00 000 

~ 
. 0 .. .o .o .o . o 0 0 • 0 0 0 0 0 0 0 oo•ooooooooooooeoooo oooo ooooooeoooo eo 
. o .. • o .. . o . o 0 0 0 0 0 0 0 0 0 • oooo o ooeooaoooooooooooooooooooooooooo 

u~o . o . o . 0 . o . o . o 0 • 0 • 0 0 " 0 0 0 oooooooooooooooooooooootooooeooooooco 
11 . o .o . o . o . o . o 0 0 0 0 0 0 0 0 0 0 ooooo ooooooooooooooooo oo•oooooooooooo 

~3a 
. o .o . o . o .o' . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .o .o .o .o . o 0 0 0 0 0 • 0 0 0 0 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : -: : : : : : : 

~~~ 
.0 . o .o .o . o • o • 0 0 0 • 0 0 0 0 0 
• o . o .. . o . o . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

~16 . o .o .o .o .o • o • 0 0 0 0 0 • .o 0 0 0 0 00 0 00 0 00000 00 00 0 00 00 0 00 000 00 00 0 0 00 0 
17 . 0 .. .. . o . o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

n11 .. • o . o . o . o • o • • 0 0 0 0 0 0 0 " 0 0 0 0 0 0 0 • 0 0 0 0 ,, 0 •• 0 0 0 0 0 0 • 0 0 0 0 • 0 0 0 0 0 0 0 • 0 .. .o • o .. • o .. 0 0 0 • 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooeoooo 
5320 , 0 . o . o • o . o .. 0 • 0 • • 0 0 • 0 0 t oo oooooooooooooooooooooo ooooo ooo oo oo 
5321 .o . o . o .o . o .o 0 • 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooo•• 

5~22 .o . o . o .o . o .0 0 0 0 0 0 0 0 • 0 0 0 00 00000 0 0 0 000 0 0. 000 00 00 000 0 00 0 00 000 0 
S· 25 . o .o . o .o .o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooooaooooooooooooo 
5 2~ .o . o . o . o . o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
!1325 . o . o . o . o . 0 , 0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

~ 
. o . o . 0 .o . o .o 0 • 0 0 • • 0 • 0 • 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 ,0 0 0 ..0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .. • o . o .. .. . o 0 0 • 0 0 0 0 • 0 0 oooo.ooooooooooooooooooooooooooooooooo 

532!! . o • o .. .. ... .0 ~ • 0 0 0 0 0 • 0 0 OOtOOOOOOOOC>0000000000t9tOOOOOOOOOOOO 

-------============~~~!!!!!!!!!!!! 
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5329 ,o .o .o .o .o . 0 0 0 0 0 0 0000000000000 00 0000000000000000000000 

~~ 
.o .o .o . 0 . 0 . o 0 0 0 0 0 ooo-oooooooooooooooooooooaoooooooooooo 

~ 
.. .. .. • o .o .o 0 0 • 0 0 0 0 0 • 0 oooooeoooooooootoooooooooooooooooooeo t!>IOIIl t -UOD•Mi""' .. .o .o . 0 • o .o 0 0 0 • 0 • 0 0 • 0 oooooooooototoooooooooooooooooooooooo 

1m • o .. .o .o .. .o 0 0 • • 0 • 0 0 • 0 ooooeooooeoooooeooooooooooooooooooooo 
.o • o .o . o .o ,0' 0 0 0 0 • 0 0 0 • 0 ooooooooooooooooooooooooooooooooooooo 

0 .o .o .o .o .o .o 0 0 0 0 0 • 0 0 • 0 ooooooooooooooooooooooooooooooooooooo 
~337 .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

lm .o .o .o . o .o .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
.o . o .o .0 .o .o 0 0 • • • 0 0 0 0 0 0000 0 0 0 0 0 0 000000 0 00 0 00 00 0 000 0 0 0 0 0 0 0 0 0 
.o . o .o .o .o . 0 0 0 • 0 0 • 0 0 t 0 0 00 00 0 0 00000 0000000 00000 0000 0 0 00 000 00 

f;;" \ • o .. .o . o .o . 0 0 0 • 0 • 0 • • 0 0 oooooooooootooooooooooooeoooooooooooo 
~:<a2 .. .. • o .o .o .. • • 0 0 0 • 0 0 0 0 oooooooo•oooooooooooooo•oooooGeoooooc 

~ •• •• .o .o .o .o 0 0 • • 0 0 0 0 0 0 0000000000000000000000000000000000000 
.o .o • o .o .. • 0 0 0 0 • 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

534S .o .o .0 .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
5::!4G .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
53-17 .o .o .o . o .o .o 0 0 0 0 0 0 0 0 0 0 00000 0000000000000000000000000000 000 0 
5~ .. .0 . o , 0 .o .. 0 0 • 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
!'.:149 .o 0 .o .o .o . 0 0 0 • 0 0 • 0 • 0 0 oooooooooooo~oooooooooooooooooooooooo 
SMO .o • o .. . . .. .. 0 • 0 • • • 0 • 0 0 • -o 0 0 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 ·• 0 0 0 • 0 0 0 • ,, 0 0 0 0 0 0 0 0 
5351 .o .o .. , 0 .. .o 0 0 0 • • • 0 0 • 0 ooooooooooooooooooooooooooooooooooooo 

~ 
.o . o .. .o . o .o 0 0 0 0 • 0 0 0 • 0 ooooooooooooooooooooooooooooooooooooo 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 o o a o O· o o o o o o o o o o o o o o o o o 1 o o o o o o o • o o o o o o 

!~; 
.o .o .o .o .o .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.o .o .o , 0 .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

556 .o .o .o .o . o .o 0 0 0 0 0 0 0 0 0 0 00000000000000000000 00000000000000000 
SJ$7 .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

~ 
.o . o .o . 0 . o • 0 • • • 0 0 0 0 • 0 0 000 0 0 00 0 01000 00000 000 0 000 000 00 00 0 0 00 0 
, 0 .. .. • o . o .o • • 0 • 0 • 0 0 • oooooooooooocoooooooooooooooooooooo oo 

5360 .o .o . o .o .. .. 0 • 0 0 0 • • 0 0 ooooeooooooooooooooootooootoooooooooo 
~1 .o .o .0 . c . o .o 0 0 0 0 0 0 • 0 0 oooooooooooooooooooooooooooooooooooot 
~362 .o .o .o .o .o .0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

t~ 
.o .o .o .o .o , 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
.o. .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
.o .o .o .o . o .o 0 0 0 • 0 0 0 0 0 0000000000000000000000000000000000000 

~ 
.o . 0 .. .o . o . 0 0 0 • 0 0 0 0 • 0 0000000000000 0 00000000000000 00000000 0 

•• .. . o .o . . .o • 0 0 0 0 • 0 0 0 • 0 0 0 0 0 0 0 • 0 0 0 0 0 0 • 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 • 0 0 
~ . o .. .o . o .. .o 0 0 • 0 0 0 0 0 0 oooteoooo~ooooooooooooooooooooooooo oo 

$369 .o .o , 0 .o . o . o- . • 0 
0 - · • 0 • 0 oaooooooooooooottoooooooooooooooooooo 

5370 .o .o , 0 .o ,o . c 0 0 0 0 0 0 • 0 • oooooooooeooooooooooooeoooooooooooooo 
~71 

. 0 .o 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooooooooocoooooooo M7" .o .o .o .o IIIOI!I O·C:•t:loa-IIAloo 
7J , 0 , 0 .0 .o .o .o 0 • • 0 • 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~..; 
.o .o .o .o . o .o 0 0 0 0 0 0 0 • 0 0 0000000000000000000000000000000000000 
.o .o .o .o .o .. • 0 0 0 0 0 0 0 0 0 000 00 000 00000000 0 00 00 00 0000 00 0 0 0 00 000 

~76 . 0 . o .. . o .. . 0 0 0 0 • 0 0 0 0 • 0 ooooooooooooooooooooooooooooooooooooo 
n ,o .o .o .o .o .o 0 0 0 0 0 0 • 0 • 0 ooooo ooo oooo oo oo oo oo oo oo ooto ooo ooo ooo 

wg .o .o· .o • o .. . o • 0 0 0 0 • 0 0 ~ 0 OOOOOIOOIOOOOOOOOOOOOOOOOOOCO.OODOOOO 
. o . 0 .o .o .o .o 0 0 0 c 0 0 0 0 0 0 OOOOOOOOOOOOOOOOOOOI)OOOOOOOOOG-0000000 
.o .o .o .0 .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~~1 .o ,0 .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

m~ 
.o .o .o . 0 .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .o , 0 ,o . 0 .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~ · 
. o .o .o .. . o .o 0 0 0 0 0 0 0 0 0 • oooo oo o -ooo'oo o oo o o oo o o o o ooooooo ooooa o o 
.o .o .o . o .o .o 0 0 0 0 0 • 0 0 0 a •~ooooooooooooo•ooooooooooooooooooooo 

~ 
. 0 . 0 .o .o . o .o 0 0 • • • 0 0 0 • 0 ooooooooaooooooooo•ooooooooooooo~oeoo 
, 0 .. .. • 0 .. . 0 • 0 • 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

5368 . o .o .o • o .. .o 0 0 0 0 0 0 0 0 0 • ooooooooooooooo•ooooooooooooooooooooo 
!'J!e . o . o .o .0 .o .o 0 0 0 0 0 0 0 0 0 0 000000000000000000000100000~000000000 
53!!0 .o .o .0 .o , 0 .o 0 • 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5391 , 0 .o .o .o .o ,0 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~ 
.o .. • o . o • o .. 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

J . o • 0 .o .. .. . 0 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~ 
.. .o .. .o .o .o 0 0 0 0 0 0 0 0 • 0 000000000 000 0000 000 0000 0000 000 0 000 0 00 
. o .o .o .o , 0 .. 0 • • 0 0 0 • • 0 0 0 0 0 '0 0 0 0 0 0 0 • 0 • 0 0 • 0 0 0 • 0 0 0 0 0 •• 0 0 0 0 0 0 0 0 · 0 • 

0 , 0 , o .o .o . o 0 0 • • 0 0 0 0 • • ooooooooooooooooooooooooootoooooooooo 
539- .. .o .o .o •• .o 0 0 0 0 0 0 0 0 0 0 oeoooooooooooooooooo oooo otooooooooooo 

~~~ ,o ,o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
.o .o . 0 .o .o .o 0 0 0 0 0 0 0 0 0 0 o oooooo oooooooooooooooooooooooooooooo 

~ 
. o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
. o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooooooooo oooooooo o 

'5<102 .. . c .o .o . o .o 0 0 0 0 0 • 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
$403 .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 • 0 0 '0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 • 

~ .. .o .o .o .o .o • 0 ·: 0 0 • 0 0 • 0 oo~ooooooooooooooooto~oo~oooooooooooo 
!'405 .. . o .o .o .o .0 0 0 0 0 0 • 0 0 0 • o o o o o • o o o o o o o o o O· o o o o o o o.-o o o o o o o o o o .o o.o, . 
!Jol06 .o .o .o .o . o .o 0 0 0 0 0 0 0 0 • 0 o o o o o o·o o o o o o 4 o o o o ~ o o o o o o o o o o o o ·a o o o o o o " .. -..· .. ": 5407 .o .o .o .o , 0 .o 0 0 0 ·o 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo .:·.;-. ~·-

~ 
.o .o .o .o . o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0· 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ,. . .. 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooooooocoooooooooo 

S410 .. . o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
f>411 

oooooooooooooooooocooooooooooeooooo~o 5'12 .. • 0 .o .o .o .o 0 0 0 0 0 0 0 0 • 0 Ut-13-ot.t..-!• 
541J .o . o .. .o .o .. • 0 0 0 0 0 • 0 0 0 oooooooooooeooooooooooooooooo~ooo&ooo 
f>414 .o . 0 .o .o • o . o • 0 0 0 0 0 • 0 • • ooooooooooooooooooooooooooooooooooooo 
541'- .. . o . 0 .o . o .o 0 0 0 0 0 0 0 0 0 0 0000 0 00 00 0 00 00 •• 000 0 000 000 00 0 0 00 00000 
5~ 16 .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
f-417 .o , 0 .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' 0 0 0 0 •0 0 0 0 0 0 0 0 0 (I 0 0 0 0 _o. 0 

541~ .o .0 .o . 0 .o .. 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
541 .o .o . 0 . 0 .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
~0 .o . 0 .o .o .o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooo-oooooooooooooooooo • o 
~l .. . o .. • o .. . o 0 0 • • 0 0 0 0 0 • ooooooooooooooooooooooooooooooooooooo 
5422 .. .. .. . 0 • o .. 0 • 0 0 0 • 0 • • 0 ooooooooo oooo oooooooooooooooeoooooooo 
S4'2S .o • 0 .o .o .. . o 0 0 0 0 • • • 0 0 0 ooooooooGoooooeooooooooooooooo.o.oooooo 

~j~; .o .o .o .o .o .o • 0 0 0 0 0 0 • 0 0 0 0 0 0 • 0 , , • 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.o .o .o . o .. . 0 0 0 0 • 0 0 . o 0 0 0 ooooooooooooooooooooooooooooooo ooooo o 

542(; .o .o .o .o .o .0 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5427 .o ~ o .o .o .o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5-:28 . 0 .o .o .o • o ·.o • 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

· ~ ~ .o .o •'' . o .o .o 0 0 • 0 0 0 0 0 0 • 0 0 0 '0 0 0 0 • 0 0 0 0 0 0 • 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 
5o'30 .o .o .. • o .. .o 0 • • 0 • 0 0 0 0 0 oeo•oooooeoooooooeooooooooooooooooooo 
S431 .o .o .. • o •• • 0 0 0 • 0 • • 0 0 0 • • o o ·O o o o o a o o o c o o o o o e o o o • o o o o o o o o o o o o o o 

~~ 
. 0 . 0 .. • 0 .. .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooootoooo 
.o .o .o . 0 .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooaoooooooooooooooooooooooooooo 

543 .o . 0 .o .o .o .o 0 0 , 0 0 0 0 0 0 0 0 o o o o o o o o o o o o o o o o o o o o·o o o o o o o o o o o o o o o o o 
543!' .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~ 
.o .o .o .0 .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
. 0 .o .o .o .o .o 0 0 0 0 • 0 0 0 0 0 0000000000000000000000000000000000000 

~ 
.. .o .o .o . 0 .. • 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 ,0 D 0 0 0 0 0 0 
• o .o .o .o •• .. 0 0 0 0 0 0 0 0 0 0 000000000 00000 000000000 0 0000001000000 

suo .. • o .o .o .o . o • 0 • 0 • • • • 0 0 oooooeoooooooooooooooooooooooooooooo 
5441 . o .o .. .. .o .o 0 0 0 0 0 0 0 0 • 0 oooooooo o oooooooooooooooooooeoooo.ooo 
S4tl .o .o .o .o .o .0 0 0 0 0 0 0 0 • p 0 0 00000000000000000000000000000000000 

54· .o .o .o .o , 0 .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooooooooooooaoooo 
544~ . o .o .o .0 .o .o 0 0 0 • 0 0 0 0 0 0 oooooooooooooooooooooooooooooooooooo 
1'44S .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooooooooooooooooo 

~ .o .o .. .o .o .o • 0 0 0 0 0 0 • 0 0 oooooooooooooooooooooooooooooooooooo .. .. . o .o .o .o 0 0 • 0 0 • 0 0 • • 000000000000000000000000000000000000 
5-*4& .o .. .o . o .c . 0 0 0 • 0 0 0 0 • 0 • oooooooooooooooooooooooooooooooooooo 

~ 
.. .o .o .0 . o .. • 0 0 0 • 0 • 0 0 • ootoooooooooooeoooooeooooooooo oo oooo 
• o .o .o .. .o .o 0 0 • • 0 • 0 0 0 0 ooooooooooo o oooooooooooooooooooooooo 

5451 
!)~52 . o .o .. .o ,o .o o, 0 0 0 0 0 0 0 0 ooooooooo ooooooooooooooooooooooooo oo fUCOtU l teqt -ct:t.S<IIl'Mloa 



lf~FORi\~AT!ON ONLY 
FMT. VetSion 2.3 WP0t43037 
User's Manual, Version 1.1 January 9, 1997 

p e276 
Appendix W: Current Data Base., HMW _Ani3Pu3Th4Npl_960823.CHEMDAT 

~53 . o . o . o .. . 0 . o 0 0 0 0 0 • 0 • • 0· ooooooooooooooooooooooooooooooooooooo 
~454 . o . 0 .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

455 . o . o .o .o .o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~ .o .o . o .o . o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
• o . o . o . o • . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

546!J • o . o . o . o .. . ·11 0 0 0 0 • • 0 0 0 • ooooooooooooooooooooooooo t oo o oooooooo 
545!1 .. • o . o . o .. .o 0 • 0 0 0 • 0 • 0 0 oooooooooooooooooooooo o oooooooooooooo 
5lf, .. . 0 . o . o . o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
~ 1 .o .o .o . o . o . o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooo oooooooo oooo ooo 

~~ 
. 0 .o .o .o . o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooo o oooooooo o ooooooooo 
. o . 0 . o . o . o . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

~ . o .o . o . o . o .0 0 0 0 0 0 0 0 0 0 0 000 00000 0000000 00 00 000000000 0 00 0 0 0 0 00 
5465 . 0 .. . o . o .. . o 0 0 0 0 0 0 0 • 0 0 000 00000000 0000000 0000 000000000000000 
~ .. . o .. • o . o . o 0 • 0 0 0 0 0 0 0 • 00000000000000000~0000000000000000000 
5~67 .o . o . o • o . o .o 0 0 0 0 0 0 c 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '0 0 0 0 0 0 0 O• 
5468 . o . o .o . o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 00 00 0 00 000 0 0 0000000 00 000 00000 000 0 0 
5~9 , 0 . o .o . o . o .o 0 0 0 0 0 0 0 0 0 • 000 00 00 0 00 0 00 0 0 0 00 0 0000 00 000 00 00 0 0 0 0 0 

~0 . o . o . o .o . o . o 0 0 0 0 0 0 0 0 0 • 0000000000000000000000000000000000000 
1 . o . o . 0 . o . o -· 0 0 0 0 0 0 0 • 0 0 0000000000000000000000000000000000000 

t~ 
• o . o • o .. .. . o 0 0 0 0 e • 0 0 0 0 oooo ooo ooooooooooooooooooooo o oooo~ooo 

, o ,o • o .. . o .o 0 0 0 0 • 0 0 0 0 ·o :::::::::::::::::::~::::::::::::::::: ~7· , 0 0 • o , C) .. .o 0 0 0 0 • 0 0 • 0 0 
S47& .o .o .. . 0 . o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
5~7 . o . o .o .o . o .o 0 0 0 0 0 0 0 0 0 0 coooooooooooooooooooooooooooooooooooo 
!U!n .o . o . o . o . o .o 0 0 0 • 0 0 0 0 0 0 00 0 0 0 0 0 0 000 00 0 0 000 00 0 0 00 0000 0 00 0 00 0 00 
S.rnl .. . 0 .o . o ,o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~ 
.o . o ,0 . o .o . o 0 0 0 0 0 0 0 • 0 0 •••ooooo•ooooooooeooooooooooooooooooo 
. o , 0 • o .o .. .o 0 0 0 • 0 0 • • 0 0 o o ooooooooooooooooooooooooooooooooooo 

!.'481 .o . o • o .o .o .o 0 0 0 0 0 0 0 • 0 • ooooooooootootoooo tooo ooooooooooooooo 
5ol32 . o , 0 .o .o .0 .o 0 0 0 0 • 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5<183 . o . o . o . o .o . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
~8- . o . o .o . o ,0 . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5485 . o . o .o • o .. . o 0 • 0 • 0 0 0 • 0 0 oooooooooooooooooooooooooooooootooooo 

~f 
.o . o . o . o . o .. 0 0 0 • • 0 0 • 0 • o o o o o o o o o o o o o o·o o o o o o o·o o o o o • o o o o o o o o o o .. . o .o . 0· • o . o 0 0 0 0 0 • 0 0 0 • oooooooooooootooooooooooooooooooeoooo 

~~~ 
. o . o .o .o .o .. 0 • 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
.o , o . o . o • . o . o 0 0 0 0 0 0 0 0 0 0 ooooooocooooooooooooooooooooooooooooo 

5490 . o . o . o . o .o . o 0 0 0 0 0 0 0 0 0 0 00000000000000 00 000000000000000000000 

~~ • o •• .o . 0· .o .. 0 0 0 0 0 0 0 0 0 0 oooooooooo t ootooooooooooooooooooooooo I\ICltl~~qi~UQft•Ml.., 

S49J .o . o .o • o .o .. 0 • 0 • 0 0 0 • 0 • oo ooo ooooo o ooooooooooooooeooooooooooo 

t94 .o . o . o • o •• .. 0 0 0 0 0 0 0 • 0 0 0 0 • 0 0 0 0 0 0 • 0 0 0 0 0 0 •· 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 • 0 0 0 

~~ 
, 0 , 0 .o .o .o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o . o .o .o . o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.0 . o . o . o .o .0 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~iS 
.o 0 • o .c .o . o 0 0 0 0 0 0 0 • 0 0 ooooooooooooooooooooooocooooooooooooo 
• o . o . o .. • c .. 0 0 • 0 0 • • 0 0 0 0 00 000 000000000 oooo 0 00 to 00 00000 000 00 0 

~ 
.o • o .. . o . o • o 0 0 0 0 0 0 0 • 0 0 o ooooe oooo oCio9ooooo ooo oo ooo oooo o o o ooo 
.o .. . o . o • o .o 0 0 • • 0 0 0 • 0 0 ooooooooooooooooooooooooooooooooooooo 
. o . o .o . 0 .o . 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 • 0 0 0 0 0 0 0 o. o 0 0 0 0 •0 0 0 0 • 

~~g~ .o . o .o . o .o . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •. o 0 0 0 0 0 0 0 0 0 0 0 
.0 . o . o .o . o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooooooo~oooooooooo 

550S . o . o .o . o .o . o 0 0 0 0 • 0 0 0 0 0 000 00 0 000 000 0 0 0 00 0 0 0 0 0 00 0 0. 0 0 0 0 0 0 000 0 
5506 . o . o .. . o . o · . o 0 0 0 0 0 • 0 0 0 0 ooooooooooooooooooooooooooooo•ooo~ooo 
ssm .o , 0 .o . o , 0 . o 0 0 0 0 0 0 0 0 0 0 ooooaoooooooooooooooooooooooooooooooo 

~ 
• o .. .o .o .o .. 0 0 0 • 0 0 0 0 0 • oo•ooeooootoooooooooooooooooo"Oooooooo 
.o • o .o . . o • o . o 0 0 0 0 0 0 0 0 • 0 ooooooooooooooooooooooooooooooooooooo 
.o .o .o .o .0 . o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

Sfi 1 . o . o .o . c . o .o 0 0 0 0 0 0 0 0 0 0 0 0000 DO 0 00 DO 0000 000 0 0000 00 00 0 0 0 0 0 0 00 0 
5512 . o 0 .o , 0 . o . o 0 0 0 0 0 0 0 0 0 0 0000000000000000 0 00000000000000000000 
551:1 . o .. . o . o .o . 0 0 0 0 • 0 0 0 0 0 0 0 0 0 • ·0 0 0 0 .0 0 0 0 0 0 0 '0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 

ss•• . o .. • o . 0 .. .. 0 0 0 0 0 • 0 • 0 0 :::::::::::::::{::::::::::::::::::::: 
~~l~ 

, o , o . o . o . o .. 0 • • 0 0 0 0 0 0 0 
.o , o . 0 . o . o .o 0 0 0 0 0 0 0 "' 0 • OOOOOOOOOOOOO'DOOOOOOOOOOOOOOOOOOOOOOO 

!'517 . o . o ,0 . 0 .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooo oo oooooooooooooooooooo 
!>518 . o .. . o .o . o .. 0 0 0 0 0 0 0 0 0 0 o oo oooooooooooooooooooocooooooooooooo 

~ 
. o .. . o .o . o 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O'O' 0 0 0 0 0 0 0 0 
. o .o . o . 0 . 0 .. 0 0 • 0 0 0 0 0 0 • oooo•oooooooooooooooooooooooooooooooo 

~:J 
• o .. .. .. • o .. 0 0 0 • 0 • 0 0 0 • 0000 00 0000000000000000000000000000100 
, 0 • o .. .o . o • o 0 O· 0 0 0 • 0 • • 0 ooooooooooooooooooooooooooooooo ooooo o 

5523 .o .0 . o . o .o . o 0 0 0 • 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Cl· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

5~~ . o . o .o .o . o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0·0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .. 0 0 0 0· 0 0 0 0 0 0 0 0 ~ 
555 . o . o . o . o . o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooo o o oo oooo 
!> 6 .. . o . o . o . o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.4 0 0 0 0 0 
5527 . o . c . o • o .. •• 0 0 0 0 0 • 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

1m 
. o . o . o .. • o . o • 0 0 0 0 0 0 0 • 0 coooooooootooootooeoooooooooooeoooooo 

!i . o .o . o .0 , o .. 0 0 0 0 0 0 • 0 0 0 oooooooocooooooo o oooooooootoooooooooo 
. 0 .o .o . o . o , 0 0 0 0 0 0 0 0 0 0 0 ooooooooooooo•oooooooo o otoooooooooooo 

!lli . 0 , 0 .o .o . o .o 0 0 0 0 0 0 0 0 0 0 o o o o o o o o o o o o o o o o o o o o o o o o o o·o o o o o o o o o o o o.cbtl '"f) ~t!oC>.,Ml.OD 
. o . o .. • 0 . o . o 0 0 0 0 0 0 0 0 • 0 000000000000 0 000000000000000000000000 

5534 • o . o .o .. . o .. 0 0 • 0 0 • 0 0 0 0 o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ·o o-o-o o 
55J5 • 0 . o .o .. . o . o • 0 0 • 0 0 0 0 0 • oooooooooooooooooooo ooooo oooooooooooo 
5536 . o .. .. .o . o .. 0 0 0 0 " 0 0 • 0 0 OOOOOOOOOI000000000400000000000000000o 
!'537 .o .o . o . o . o . o 0 0 0 0 0 0 0 " 0 • 00000000000000000:00000000000000000000 

R~g . 0 . o . o . o .. ,0 0 0 0 0 0 0 0 0 0 • ooooooooooooooooooooooooooooooooooooo 
.0 .o . o . 0 .o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooo o ooooooooooooooooooo 

5..'<40 . o . o .. • o . o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
55<11 , 0 .. • o . 0 .. • o • • 0 0 0 • 0 0 0 0 o oooo aoooo ooo ooo o oooo oo o oo o o o o o o oo o o o 

~~ 
• o . o .. .. .. .o 0 I 0 0 • 0 " 0 0 0 0000000000000000 00 0000000000000000000 .. .. . o .. , 0 • o "' 0 0 0 0 o - 0 • • • 000000000000000.0 000 0000 •• 01001000101 

ss•~ .o . o . o . o . o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooo o ooooooooooooooooooo 
,Sd~ .o . o . o . o .o . o 0 0 0 0 0 0 0 0 0 0" 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 • 0 

.o . o .. . o . 0 .o 0 0 0 0 0 0 0 0 0 0 00000000000001)00000000000000000000000 i.U1 . o . o , 0 . o . o .o 0 0 0 • 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5548 . o . o . o .. . o • o 0 • 0 0 0 0 0 0 0 0 000 00 00 00 000.000.0000000 00 0 0 0 000 0 0000 
5549 • o .0 . o .. . o . o 0 0 • • 0 0 0 ~ 0 • 0 • 0 0 1) • 0 0 0 0 • 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 • . • 0 t 0 0 0 0 0 0 

n~~ 
.o . o . o . o • o .. 0 0 0 0 0 0 0 0 0 • 0000000001001000000000000000000000000 
.0 . o . o . o .o .o 0 0 0 0 0 0 0 0 • 0 0000000000000000000000001000000000000 

~n~ 
.o . o . o . o .o . o 0 0 0 0 • 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
. o . o . o .o . o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~ 
. o . o . o . o .o . o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
. o . o .. . 0 • o .. 0 0 0 0 0 o . o 0 0 0 o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o· o o o o o 

~~ • o . o . o .. . o .. 0 0 0 0 0 0 0 • 0 0 OOOOOOOOOIOOOOOOOOOOOOOOOOOOOOOOOOOoO .. • o . . . o .o . o 0 0 0 • • 0 0 0 • 0 0 . 0 0 0 0. 0 0 0 0 0 0 0 0. 0 0 0 0 0. 0 0 0 0 0 0 0 0 ••o 0 0 0 0 

~~ 
. o . 0 . o .0 .o . o 0 0 0 0 C) 0 0 0 0 0 0000000000000000000000000000000000000 
. o . o . o .o .o . o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooooooooooooooooo o 

sso . o . o ,0 . o .o . o 0 0 0 0 0 0 0 0 • 0 oooooooo o oooooooooooooooooooooooooooo 
!j. 1 .. . o .o -• .o .. 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5 . 0 . o . 0 .. .o . o 0 0 0 0 • 0 0 0 0 0 0 0000 0 0 000000 000000 0 0 0 0 00 000 000 0 0 0000 
5663 .. .. . o . o .0 .o • 0 0 • 0 0 0 .. ·0 0 oooottooooooooo•oooooooooooooooooooooo 
556-S . o . o .o .o .0 , o 0 0 0 • 0 0 0 0 0 0 OOOOtiiOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO' 

5535 .o . o .o .o . o . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .• 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 •• 0 0 0 0 0 0 0 0 0 0 0 0 
.o .o .o .o .o . o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooo o oooooooooooooooooooo 

' !Rs~ . o . o , o . o . o • o 0 0 0 • 0 0 0 0 0 0 ooooooooooooooooooo o ooooooooooooooooo 

= .o . o , 0 . o . o . o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooocoooooooooooooo 
.o . o .o .. .o .o 0 0 0 0 0 0 0 0 11 0 oooooooooooooooooooooooooooo ooooooooo 

~~ 
. o . o .. • o .o .o 0 0 • 0 • 0 0 e 0 0 • 0 0 •• 0 0 0 •• 0 0 0 0 0 0 0 • 0 0 0 • 0 • 0 0 0 0 .o ' 0 0 0 0 • 0 0 0 

~R~~ .o ,0 . o . o .o • o 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 Cl· 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 • 0 0 0 • 0 0 0 """'"''"" ..... .o , 0 . o .o .o . o 0 0 0 0 0 0 0 0 0000000000000000000000000000 0 00000000 

~~~ 
. o . o . o .o . o , o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 · 0 0 0 0 0 0 
. o . o .o . o . o -• 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

$S76 . 0 • o .. .. . o . o 0 0 0 0 0 o· 0 0 oooooooooooooooooooo o oooooooooooooooo 

----------------------------
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5517 .o .o .o .0 .o .0 0 0 0 0 0 0 0 0 0 0 0 0 •0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
S578 , 0 .o .o .o .o . 0 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooaoooooooooooo 
S579 .. .o .o • o .. .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 •0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
ssao .. .o .o .o .. • o 0 0 • • 0 • 0 0 0 0 00000400000000000000000~0COOOOOOOOOOO 
55!1 .. .o .o .o .o .o 0 ~ 0 • 0 0 0 0 • 0 oooooootoooooooooottoo to ocooooooooooo 
.5582 .o .o .o ,0 .o . o 0 0 • 0 0 0 0 0 0 0 00000010000000000000000000 1 9000000000 
$583 . o .o .o . o .o .o 0 0 0 0 0 ' 0 0 0 0 0000000000000000000000000000000000"000 
5584 . o .o .0 .o .o .o 0 0 0 0 0 0 0 0 0 0 00 0 0 000 0 0 000 0 0 00 0 00 0 000000 0 000000 0 0 0 0 
~585 . o .o .o , 0 .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
5586 .o . 0 .o , 0 .o .o 0 0 0 0 0 0 0 0 0 0 00 0000 00 0 0 00 0 00 0 0 0 0 0 0 000 00 00 00 00 0 0 0 0 0 
5587 . o .o .o .o .o .0 0 0 0 0 0 0 0 0 0 0 00 0000 0 00 0000 00000 00 000 00 0 00 00000 0 0 0 0 
Si588 .. .o .o . 0 • o .o 0 0 0 • 0 0 0 0 0 0 oooooooooooooooooooooooootooooooooooo 
5SS9 . 0 .o .o .o .o . o 0 0 • 0 0 0 0 0 0 0 ooooooosooooooeooooooooeotoooooo~oooo 
55!!0 .. .o .. . o .. . o 0 • • 0 0 0 0 • 0 • •o~OOOOGOD000000000000000000400000000 5591 . o .. . o .o .. .o 0 0 0 0 0 0 • 0 0 0 oooooooooootooooooootoooootoooooooooo 
5592 .o .o .o .o .o . o 0 0 • • 0 0 0 0 0 0 0000000000000000000000000000000000000 
6593 .o .o .o .o .o .0 0 0 0 0 0 0 0 0 0 0 : : : : : : : :,g.: g.: : :.: : : : : : : : : : : : : : : : : : : : : : : 55!!4 .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 
5595 .o . o •• .o .o . 0 0 0 0 0 0 0 0 0 0 0 : : : : : : g : : : : ·: : : : : : : : : : : : : : ·: : : : : : : : : : : : 5596 .o .o .o .o . o . 0 • 0 0 0 0 0 0 0 0 0 
5597 .o .o .o .o .o .o 0 • • 0 0 0 • 0 0 • 0000000000000000000000000000000000000 

~m 
• o . 0 .. ,o .. . o • 0 0 • 0 0 • 0 • 0 tooooootooooooooooooooooooooooooooooo .. • o .. .o ,o .. • 0 0 0 0 0 0 • • 0 00000110000000000000000000100000000000 

~ 
.. .. • o .. . o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooeo e ooooooooo•ooo 
. o .o .o .o .o .0 0 0 0 0 0 0 o' o 0 0 0000000000000000000000000000000000000 

6~2 .o .o .o .o .o .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0000 0 00 0 000 0000 00 00 0 0 0 00 00 00 0 000 0 
5 3 .o .o .o .0 .o .o 0 0 0 0 0 0 0 0 0 0 00000~0000000000000000000000000000000 = .o .o .o .0 .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

.o .o .o . 0 .o • 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 • 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 = .o .0 . o .. .o .o • c 0 • 0 • 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 .. .. .. .o .o • o • 0 0 0 0 • 0 0 0 • toooooooooooooooooooooooooooooooooooo 
50011 .o . o .. .. .o • o • 0 0 0 0 c 0 0 0 0 ooooooo ,o ooooootooooooootoooooooooooo 
!i;;Q!! .. .o .. • o .. .o 0 0 0 0 0 0 0 0 0 0 oooooooooo~oooooooooooooooooooooooooo 
5610 .o . o .. .o .o .o 0 0 0 0, 0 0 0 0 0 0 00 00 00 000 00 0000 0 000 000 0(1 0 00 00 0000 0000 
S611 
5612 .o . 0 .o .o . o .o 0 0 0 0 0 0 0 0 0 0 o o ooooooooooooooooooooooooooooooooooo _,.-<:·A 
!'o13 .o .o .. .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
561& , 0 .o . o .o . 0 .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5e1~ .. .. .o . o .o .o 0 e 0 0 0 • 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
561 .. .o .. .. .o .o 0 0 0 0 • 0 0 • 0 • ~ooeo•oooeooooetoooo ooo • ooooooooooooo 

501< . 0 .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 • 0 • 0 0 0 • .•• 0 0 • 0 Q. •• 0 0 0 0 0 Ct • • 0 0 0 • 0 0 0 · 0 ..0 0 0 0 0 

~E;ll .. . o .o .o .o .o • 0 • 0 0 0 0 0 0 0 oooo t ooooooooo ooooooo ooooo oootooooooo 

m~ 
. 0 .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .o .o .o . o . 0 0 0 0 0 a 0 0 0 0 0 o o o o o o o o o o o o o o o o o o o o o o o o a o o ·o o o o o o o o o o 

5622 . o .o .o . o .. ,o 0 0 • 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooaoo 
5823 .. . o . . .o 0 .. 0 0 0 0 0 0 0 0 • 0 00 Ot 0 0000 00 0 000000 tO 0 00 0 000 0 0 00 00 0 0 0 0 
$2-L , 0 . 0 .o .. . o .o • 0 0 0 o. 0 • 0 0 0 oooooooooooooooooooooooooooooo o oooooo 
5625 .. • o .o .o • .. 0 • 0 0 0 • • 0 • 0 0000000000000000000000000000000 0 00000 

~ 
.. .o .o .. • o .o • • 0 0 0 • 0 • 0 • oooeoooooootooooooooooooooooo o oeooooo 
.o . 0 .o .o •• . a 0 0 0 0 0 0 0 0 0 0 oooooeoooooaoooooooooooooo o oooooooooo 

5628 .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 oo o oooooaoopoooooooooooooooooaoooooao 
5629 .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' 0 0 0 0 0 0 0 •• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

6G30 .o .o .o .0 .o .0 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
5831 .o .o .o .o . o . 0 0 0 0 0 0 0 0 0 0 • oooooooooaoooooooaooooooooooooooooooo 
553.2 .o . o .o .o .o • o 0 0 0 0 0 • 0 0 • 0 oo oo ooeoaoo eooo ooo oaoooooooooo o oo o oo o 
5533 .. .. .o .o .o .o 0 0 • 0 • 0 0 0 0 0 ooooooo~oaooooooooo•ooooooooooooooooo 

~ 
.. .. .o .o .. .o 0 0 0 0 0 0 0 0 0 0 ofooo~oooo~oooooooooooooooooooooooooo 
• o .. .o .o .. • o 0 0 0 0 0 0 0 0 0 • o o o o o o o o o o o • o o,.o o e o t o o o o o o o o o .o o o o o o o o " 

5633 ·" .o .o . 0 .o . 0 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooooooooooooo o oooo 
5637 .o .o .o .o .o .0 0 • 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

~ 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 : : : : : : : : : : :·: : : :-: : : : : : : : : : : : : : : : : : : :.:: .o . o . o .o .o .o 0 0 0 0 0 0 0 0 0 0 

51>'0 .o . o .o .o .o .0 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooo o oaooooooooooooooooo 
fi64 f • o .. • o .. • o .. 0 0 0 0 0 0 a 0 0 0 0 0 000 0 000 0 0 0000 000 00 00 00 00 000 0 00 00 0 00 

5642 .o .o .o . o . o· .o 0 0 • 0 0 0 0 • • 0 ootoooeooooooo oo ooooooo~ooooooooooooo 

= .o .. , 0 .o .. .. 0 0 0 0 0 0 0 0 0 • oo toooooooooottOOOtOOOOOOOtOOOOOO OOOO 
.o .o .o .o .o .o 0 • • 0 0 0 0 0 0 0 0 000000000100000000000000 00 000000 00 00 

564S .o .o .o .. . o . 0 0 0 0 0 0 0 0 0 • 0· ooooooooooooooooooooooooooooooooooooo 
~G4G .o .o .o .o , 0 .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

(1.17 .o . 0 .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

~ 
.o . o .o . o .o .o 0 0 0 0 0 0 0 0 0 0 00000 0 0000000000000000000000000000000 
.o . o .o . 0 .o .o 0 0 0 0 0 0 0 0 0 0 00000 0 0000000000000000000000000000000 

56&0 .o .o .. • o .o .0 0 0 0 0 0 0 0 0 0 0 oooooooo oooooooooo ~oooo oooooooooooooo 

5651 
5652 .o . 0 .o .o .. .. 0 0 0 0 0 • 0 0 0 0 ooooo oo oooeooooooo•oooooooooooooooooo wrm..-c~a 

!1653 .o . 0 .o .o . 0 .o 0 0 0 0 0 0 0 0 0 0 ooooooo&oooooooooooo oooo eoo ooeoooooa o 
ras• .o .o .o .o .o .o 0 0' · 0 0 0 0 0 0 0 0 oooooooooooooooooooooooooooooooooooeo 
sg .o .o .o . 0 .o .0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

565· .o . o .o .o . 0 .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 
5657 .o . 0 .o . o .o .o 0 0 0 0 0 0 0 0 0 0 00000000000 0 0 0 0 0 0 0 0 0 0 0 0 .o 0 0 0 0 0 0 0 0 0 0 0 0 

ms .o .o .0 . 0 .o .o 0 0 0 0 0 0 0 0 0 0 0 0000 0 00000 0 0 0 0 0 0 0 0 0 0 0 ·O 0 0 ll 0 0 0 0 0 0 0 0 0 0 

.o .o .. . o .o . o • 0 0 0 0 0 0 0 0 0 00000000000 0000000000000000000000000 

II .. .. . . • o .o .o 0 • 0 0 " 0 • • • 0 0 0000 00 0 000 oooooooooooooeooooooooooo .. .o .o .. .. . o 0 0 0 • • 0 • 0 0 0 00001000000 0000000 0000000000 00 000000 
.o ,o .o .. .o .. 0 0 0 0 0 0 0 0 0 0 00000000000 ooooooooooooooooooooooooe 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 00000000000 0000000000000000000000000 

556~ .o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 00000000000 00000000000000000 0 00000041 
5565 .o .o .o .o .o . 0 0 0 0 0 0 0 0 0 0 0 00 0 00 0 00000 ooooooooooooooooooooooao-o 
5666 .o .o .o . o .o .o 0 0 0 0 0 0 0 0 0 0 00000000000 0000000000000000000000000 
S667 .o • 0 .o .o .o .. 0 0 0 0 0 0 0 • • 0 00000000000 0000000000000000000000000 

= . 0 . o .o . o . o .o 0 0 • 0 0 0 0 • 0 0 oootoootooo eooooooooooooooooooooooo o 
.o • o .. • o .. • o 0 • • 0 0 0 0 0 • • 00000010000 ooooooooooooooocooo o o oooo 

w, .o .o .o • 0 .. .o • 0 • 0 • • 0 0 0 0 00100000000 ooooottOOOtOtOOOOOOOOOOOO 
. o .o . o . o .. .o 0 0 0 • 0 0 • 0 0 0 00000000000 o o o o o o o o· o o o o o 1 o t o o o -o • o o o o 

5672 . o . 0 .o , 0 .o . 0 0 0 0 0 0 0 0 0 0 0 00000000000 00 0 0000000000000000000000 
5673 .o .o .o .a .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooa o o•o o o o o o o o o o o o o o o o o o o o o o o 
5674 .o .o .o , 0 .o .o 0 0 0 0 0 o· 0 0 0 0 o o o o ·o o o o o o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .o 0 

~ij , 0 , 0 ,o .o . 0 .o 0 0 0 0 0 0 0 0 0 a ooooooooooooooooooooooooooooooooooooo .. . o .. .o . o .o 0 0 • 0 • 0 0 0 0 0 ooooooooooooooooooooooooooooooooooaoo 

~ 
.. . o .o .o .o .. 0 0 0 0 0 0 • • 0 0 oooooooooooeoooo-ooooooooooooooooooooo 
. 0 . 0 .. . o .o .o 0 0 • 0 0 0 0 • 0 0 ••••• oooo~ooo oooooeoooooooooooooooooo 

. o .o .o .o .o .o • 0 0 0 0 • 0 • 0 0 ooooooooo oooooooo t otoo oo oooo oooooooo o 
.o .o .. . o ·" .o 0 0 • 0 0 0 0 0 0 0 oootooooootoooooooooooooooooooooooooo 

~ .o . o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . , 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 
568, .o • 0 .o .o .o .o 0 0 • 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
seaa .o .o .o -.0 .o .o ·o 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 

mi .o . o .o .o . o .o 0 0 0 0 0 0 0 0 0 0 o o ooooooooooooooooooooooooooooooooooo 
.o . o , 0 .o . 0 .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
.o .o .. .o 0 .. 0 0 0 0 0 0 0 0 0 • ooooooooooooooooooooooo~oo4oooooooooo SS87 .o .o • o .. .. .o 0 0 0 0 • 0 • 0 0 0 oooooooooceoooooooooooo~ooo•oooooeooe 

I 
.. • o .o . o 0 .o 0 0 0 0 • • 0 0 0 0 ooooo•ooooooooeottoo ooo ooooooooooooo o .. .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooo.oooooooooooo 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000000000000000 

~m .o .o .o . 0 .o .o 0 0 0 0 0 0 0 0 0 0 0 0 00000000 0 00000000000000000000000000 IICIOX(IWII • C• A 

5~ . o .o .o .o .o . o • 0 0 0 0 0 0 0 0 0 o oo o o o o o o o o o o boo o o o a o o o o o o o o o o o o o o o o o = .. .o .o .o .o . 0 0 0 0 0 • 0 0 • 0 .. o ooo o eoooooooooootooooooooooooooooooo .. .. .. .. .o .o • 0 0 • • 0 0 0 0 • 0 0 0 • 0 '0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 •• 0 · 0 0 0 0 0 0 0 0 0 0 

mi .. .o .o .o .o • o • 0 0 • 0 • 0 • 0 0 ootoooooooooooooo to oooooooooooooooooo 
.o .o .o .o . o . 0 0 0 0 0 0 0 0 0 0 0 oooooooooooooooooooooo o oooooeoooooooo 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 oooooooooooocoooooooooooooooooooo o ooo 

5700 .o . o .o .. .o .o 0 0 0 0 0 0 0 0 0 0 ooooooooooooooooooooooooooooooooooooo 
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.o . 0 • • .o .o .. o 0 0 0 0 0 0 0 0 0 • • 0 • 0 • 0 0 0.. 0 0 0 0 • 0 0 0 •• 0 0 0 0 0 • 0 0 •• 0 0 •••• 0 0 

.o .o .o .o .• .0 0 Q 0 0 0 0 • 0 0 0 0 0 0 0 0 0 Q • 0 0 0 • Q 0 0. 0 0 0 0 0 0. 0 0 0 0 •• 0 0 •• 0 0 • 0 

.o .o .o .o .o ,o Q • 0 0 0 0• 0 • 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 •• 0 

.• .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

.• . o .o .o .o .o 0 ·0 0 0 0 0 0 0 • 0 0 0 0 •• 0 0 0 • 0 0 •••• 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

.o .o •• .o •• .o 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 • 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 • 0 0 0 0 0 Q 0 0 • 0 0 0 0 Q • 0 

.o .o . • .o .• ... 0 • 0 0 • 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 ~ 0 0 0 0 • 

. • .• .o .o .• .• 0 0 • • 0 0 0 • 0 0 •• 0 0 • 0 0 0 0 •• 0 0 ••• 0 • 0 0. 0 • 0 • 0 •••• 0 " • 0 0 0 0 

.• .o •• .o . • ..o 0 • • • • 0 0 0 0 0 • 0 0 0 ••• 0 0 0 0 0 0 0 0 •• 0 0 • 0 0 0 0 0 0 0 0 • 0 ' 0 0 • 0 •• 
•• .• .o .o , 0 .o 0 0 0 • 0 0 0 0 0 0 0 0 0 • 0 • 0 0 0 0 0 0 0 •••• 0 0 0 0 0 0 • 0 0 0 0 0 • 0 0 • 0 0 0 0 
• • . 0 .o , 0 .o .o 0 0 0 0 0 0 c 0 0 0 0 0 0 • 0 ••• 0 0 ••• 0 0 0 • Q 0 0 0 • 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 
.o .o ,o . 0 .o .o 0 0 0 0 0 • • 0 0 0 0 •• 0 0 • 0 0 0 ••••• 0 0 • 0 0 0 0 0 0 • 0 •• 0 0 0 0 0 0 • 0 0 0 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.o .o .o .o .o .o 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
... .o . o ,o .o .. o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.o .o .o , 0 .o . o 0 0 0 0 • 0 0 • 0 0 • 0 0 • 0 0 • 0 0 0 0 •• 0 0 0 • 0 0 0 0 0 •• 0 0 0 0 0 0 •• 0 0 0 0 0 
. 0 . 0 . 0 , 0 , 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 A 0 0 0 0 0 0 0 0 0 t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
... . 0 • • .o . 0 • • 0 0 0 0 0 0 • • 0 0 • 0 0 0 0 • 0 0 0 0 •• 0 0 0 • 0 0 • 0 0 0 •• 0 0 0 0 • 0 0 0 0 0 0 0 0 
·" . • ... .o .. 0 . 0: 0 • 0 C> • • 0 0 0 • 0 0 c 0 0 0 • 0 0 0 0 0 .... # 0 0 0 0 0 0 0 0 0 0 • 0 • 0 0 0 •• 0 0 • 
. o .o . o .o .o .o 0 • 0 0 0 0 • 0 • 0 0 • 0 0 0 ••• 0 0 0 0 0 •• • 0 0 0 0 • 0 t • 0 0 0 0 0 0 0 0 0 0 0 0 • 
. o .o . 0 .o .. o . • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0" 0 0 0 0 0 0 0 0 • 0 0 0 0 6 0 0 0 0 0 • 0 0 0 • 0 0 0 0 0 0 0 0 
. 0 .0 . 0 .0 . 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0> 0 0 0 I 0 0 0 0 0 
.o .o .o .o . o .• 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.o .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •• 0 0 0 0 0 0 0 0 0 0 0 
.o .o . o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 • 0 0 0 0 
.o . 0 • • .o .o .o 0 • 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 • 0 0 0 • 0 0 0 •• 0 0 0 0 0 0 0 0 0 0 0 
.• •• .o .o . 0 , 0 0 0 a 0 0 0 0 0 a 0 • 0 0 0 0 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 a 0 0 0 a 0 0 0 0 0 0 • 
• 0 , 0 • • .o •• .o • 0 0 0 0 0 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 
•• .o .. o .o .o .o • • • o o '0 o o ..- o o o o o • • o c o • o • o o o • e e o • t e o o o o o o o o o o o o o o o 
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. 0 . 0 .o , 0 . 0 . 0 0 0 0 0 0 0· 0 0 0 0 b. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 ~U<-A 

. o .o .o .o . 0' .o o o· o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o a o o 

.o .o •• .o . ct .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

.o .o .a .a .o ,o a o o o o o o a o o o o o o o o o o o o o o o o o o o o o o a o o o o o o o o o o o o o o o 
,o .o .o .a ,o .o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 
.• .o .o .o .o .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 
.. o -• •• .o .o .o 0 0 0 0 - · 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 • 0 0 0 0 • 0 0 0 0 0 0 0 0 0 
.·a .o . t .o .o .o o • 4: .,. .. 0 ' o o • o o o o o o o o o a- o o o o o o o o o- o o o o o o o o o o c o o o o o o o o • 
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Appendix Y: Review Forms 

This Appendix contains the review fonns for the FMT l.]ser' s Manual .. 
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