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PREFACE

This report contains the computer programming and data
in the report entitled "Modeling The Fate of Aluminum in an
Acidified Massachusetts Watershed". The report and its appendices
report on research performed by Drew C. McAvoy as part of his

PhD. degree.

The work was support by the Massachusetts Division of

Water Pollution Control, Research and Demonstration Progrm, Contract

Number 83-31.



APPENDIX A

ANC COMPUTER PROGRAM LISTING WITH
SAMPLE INPUT AND OUTPUT



00100 PROGRAM ANCI1({INPUT,QUTPUT,TAPE1,TAPE2, TAPE6zOUTPUT)

00110 COMMON M,N,A,B R,V{29),F1(29)

00120 DIMENSION V(29),PH(29),F1(29),CC(9)

o0122¢

00130C  THE FOLLOWING PROGRAM DETERMINES THE ACID

0CI140C  NEUTRALIZING CAPACITY OF LOW BUFFERED WATER

D0150C  USING THE GRAN'S PLOT TECHNIQUE

00153C

00160 READ(1,10) VO,CA,N

00170 10 FORMAT(F10.0,F5.0,I5)

00180 WRITE(2,12)

00190 12 FORMAT(10X, 12HINPUT VALUES,/)

00200 WRITE(2,15) VO,CA,N

00210 15 FORMAT(1X,16HINITIAL VOL(UL)=,F10.3,/,

00220+ 1X,1THTITRANT MOLARITY=,F5.3,/,

00230+ 31X, 18HNO. OF DATA PAIRSz, I5,/)

00232 READ(1,20) (V(I),PH(L),I=1,N)

00234 20 FORMAT(F5.0,F5.0)

o0240C

00250C THE FOLLOWING CALCULATES THE GRAN'S FUNCTION (F1)

00260C

00270 DO 30 I=V,N

00280  FI(I)={VO+V{I))H1088{PH{(T))

00290 30 CONTINUE

00300C

00302 WRITE(2,35)

00303 35 FORMAT{1X, ISHTITRANT VOL(UL),7X,SHPH ,2X,9HGRAN'S FN,/,
00308+ 1X,15H-==cccvmcanacna, 2X, 10Hemecucenwa, 2X , JHomemaaas)

00310 WRITE(2,40) (V(I),PH(I),F1(E),I=1,N)

00320 40 FORMAT{YX,F5.0,13X,FS.2,2X,F10.4)

00330C

00340C  THE FOLLOWING REGRESSES F1 (GRAN'S FUNCTION) ON v (TITRANTS VOL
00350C  AND INCREMENTALLY SUBTRACTS OFF DATA PAIRS UNTIL THE MAXIMUM
00360C CORRELATION COEFFICENT IS FOUND, AFTER DETERMINING THE BEST
00370C FIT LINE THE EQUILIBRIUM VOLUME (VE) AND THE ACID NEUTRALIZING
00380C CAPACITY (ANC) ARE DETERMINED.

00381C

00390 M=}

00400C

00470 CALL REGRESS

0Q420C

Q0k30 CC(M)=R

00440 M=2

00450C

00460 CALL REGRESS

00470C

00480 60 CC(M)=R

00u90 IF(CC(M-1).GE.CC(M)) GO TO 75
00500 M=M+1

00505 CALL REGRESS

00510 GO TO 60

00520C

00522 75 WRITE(2,79)

00523 79 FORMAT(1X,/,1X,23HCORRELATION COEFFICENTS,/)
00530 WRITE(2,80) (1,CC(1),1=1,M)

00540 B0 FORMAT(5X,1HR,I%,1H:,Ff10.5)

00550 M=M-1

00560C

00570 CALL REGRESS

00580¢

00582C CON 1S CORRECTION FROM MOL TO UMOL (EQ TO UEQ)
00s5813C

00585 CON=0.000001



00590 VE=-A/B

00600 ANC=VERCA/{(VORCON)

00610C

00612 WRITE(2,82)

00614 82 FORMAT(1X,/,10X, THRESULTS, /)
00620 WRITE(2,85) 4,B,R,VE,ANC

00630 85 FORMAT(1X, 13HA(INTERCEPT)=,F10.5,/,1X,9HB(SLOPE)=,F10.5,/,
00640+ 1X,20HR(CORRELATION COEF)=,F10.5,/,1X,24HVE (EQUILIBRIUM VOL, UL)=,
00641+ /,1X,33HANC(ACID NEUTRALIZING CAP UEQ/L)=,F10.5)
00650 STOP

00660 END

006TOC

00630C  SUBROUTINE REGRESS

00690C

00700 SUBRQUTINE REGRESS

00710 COMMON M,N,A,B,R,V{(29)},F1(29)
00720 DIMENSION V(29),PH({29),F1{29),CC(9)
00730C
00740 XSUM=0.0

00750 XSUM2=0.0

00760 DO 100 I=M,N

00770  XSUM=XSUM+V(I)

00780  XSUM2:=XSUM2+V(I)%#2

00790 100 CONTINUE

00800 XMEAN:=XSUM/(N-M+1)

00810¢

00820 YSUM=z0.0

00830 YSUM2=0.0

00850 DO 110 I=M,N

00850  YSUM=YSUM+F1(I)

DORBD  YSUM2:=YSUMZHFI1{I)*%2

00870 110 CONTINUE

O0BBO YMEAN=YSUM/{N-M+1)

008%0C

00900 XYSUM=0.0

00910 DO 120 I=M,N

00920  XYSUM=XYSUM+V(I)¥F1(I)

00930 120 CONTINUE

on940C

00950 SXX=(N=M+1)}PXSUM2-XSUM*®2

00960 SYY=(N-M+1)2YSUM2-YSUM®#2

00970 SKY=(N-M+1)8XYSUM-XSUMTYSUM
00980 B=SXY/SXX

00990 A=zYMEAN-BEXMEAN

01000 R=SXY/(SXX®SYY)#%(, 5

01010 RETURN

01020 END



50000.0 .104 11

0.0 5.06
20.0 4.40
40.0 4.09
60.0 3.91
80.0 3.79

100.0 3.70
120.0 3.62
140.0 3.56
160.0 3.50
180.0 3.46
200.0 3.41

INPUT VALUES

INITIAL VOL(UL)= 50000,.000
TITRANT MOLARITY= .104
NO. OF DATA PAIRS= 11

TITRANT VOL(UL) PH GRAN'S FN
0. 4.92 L6011
20. 4,32 2.39%1
40. 4.05 4.4598
60. 3.86 6.9102
80. 3.75 8.9056
100. 3.66 10.9607
120. 3.58 13.1829
140. 3.52 15.1420
160. 3.47 16.9964
180. 3.43 18,6436
200. 3.39 20. 4505

CORRELATION COEFFICENTS

R1= .99916
R2= .99889

RESULTS

A(INTERCEPT)= .66811

B(SLOPE)= .10118

R{CORRELATION COEF)= .99916
VE(EQUILIBRIUM VOL, UL)= -6,60321

ANC(ACID NEUTRALIZING CAP UEQ/L)= -13.73468



APPEWDIX B

EQUILIBRIUM CONSTANTS AND ENTHALPY DATA
USED IN THIS STUDY



Thermedynamic Equilibrium Information
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APPENDIX C

EQUAL COMPUTER PROGRAM LISTING WITH
SAMPLE INPUT AND OUTPUT



PROGRAM EQUIL(INPUT,OUTPUT,TAPE1,TAPE2, TAPE3, TAPE6aOUTPUT)
COMMON TEMP,T,CON,XKOH 1, XKOH2, XKOHUY

COMMON XKHF,XKF1,XKF2, XKF 3, XKFk, XKF5

COMMON XKSO41,XXSOK2,XK1,XK2

COMMON CA,ZMG,ZNA,ZK,H,S04,CL,FO,F1,F2,F3,2I,PH,MH
COMMON AL, ALOH,ALOH2, ALOHY, ALF,ALF2,ALF3, ALF b, ALFS, ALSOY, ALSON2
COMMON TSO4,TAL,TF,F(20),2J(20,20),Y(20),FF,HF,N,COUNT
cconnon CB,CAA,CAL,CH,CORG, DOC,MAL , OAL

2 CALL IN

CALL TEMPCOR

CALL STREAM

CALL ORG

CALL OUT

GO TO 2

STOP

END
C SUBROUTINE READS INPUT DATA

SUBROUTINE IN

COMMON TEMP,T,CON,XKOH1, XKOH2, XKOHU

COMMON XKHF, XKF 1,XKF2, XKF3, XKF U, XKF5

COMMON XKSOU1,XKSO42,XK1,XK2

COMMON CA,ZMG,ZNA,ZK,H,SO4,CL,FO,F1,F2,F3,2I,PH,NH
COMMON AL, ALOH,ALOH2,ALOHY,ALF,ALF2,ALF3,ALF4, ALF5,ALS0O%, ALSOL2
COMMON TSO&,TAL,TF,F(20),2J(20,20),Y(20),FF,HF,N,COUNT
COMMON CB,CAA,CAL,CH,CORG, DOC,MAL, OAL

READ(1,10) TEMP,TAL,TF,TSO4,PH,CA,ZNG,ZNA,ZK,CL,MAL,0AL,DOC
10 FORMAT(F5.2,3F10.8,F5.2,7F10.8,F5.2)

RETURN

END
C  SUBROUTINE WRITES OUTPUT DATA

SUBROUTINE OUT

COMMON TEMP,T,CON, XKOH1, XKOH2, XKOHY

COMMON XKHF,XKF 1, XKF2, XKF 3, XKF 4, XKFS

COMMON XXSOU1,XKS042,XK1,XK2

COMMON CA,ZMG,2NA,ZK,H,S04,CL,F0,F1,F2,F3,21,PH,MH
COMMON AL,ALOH,ALOH2, ALOH4, ALF,ALF2,ALF3,ALFYU, ALFS, ALSO4, ALSOU2
COMMON TSO4,TAL,TF,F(20),2J(20,20),Y(20) ,FF,HF,N,COUNT
COMMON CB,CAA,CAL,CH,CORG, DOC, MAL, OAL

WRITE(2,20) TEMP,TAL,TF,TSO4,PH,CA,ZMG,ZNA,ZK,CL,MAL,0AL,DOC
20 FORMAT(1X,F6.2,3G10.5,F6.2,2610,8/5G10.4,F6.2)
WRITE(2,25) COUNT

25 FORMAT (1X,6HCOUNT=,FS5.1)

WRITE(2,30) XKOH1,XKOH2,XKOHY

30 FORMAT(1X,3G10.4)

WRITE(2,40) XKHP,XKF1,XKF2,XKF3,XKF4,XKF5

40 FORMAT(1X,6G10.4)

WRITE(2,50) XKSO81,6XKSO42,XK1,XK2

50 FORMAT(1X,4G10.4)

WRITE(2,70) ZI,FO,F1,F2,F3

70 FORMAT(1X,S5F10.5)

WRITE(2,72) CB,CAL,CH,CAA

72 PORMAT(1X,%G10.4)

WRITE(2,75) AL,ALOH,ALOH2,ALOHS

75 FORMAT(1X,4G15.3)

WRITE(2,76) ALF,ALF2,ALF3,ALF4,ALFS

76 FORMAT(1X,5G15.3)

WRITE(2,77) ALSOK, ALSO42,S04,FF,HF

TT FORMAT(1X,5G15.3)

WRITE(3,78) CORG,PH,DOC

78 FORMAT(1X,F10.8, 2F5.2)

RETURN

END




€ SUBROUTINE ADJUSTS THE EQUILIBRIUM CONSTANTS (E°'-
c FOR TEMPERATURE
SUBROUTINE TEMPCOR
COMMON TEMP,T,CON,XKOH1,XKOHZ, XKOHY4
COMMON XKHF,XKF1, XKF2, XKF3, XKF 4, XKF5
COMMON XKSO#1,XKSOu42,XK1,XK2
COMMON CA,ZMG,ZNA,ZK,H,S04,CL,FD,F1,F2,F3,21,PH,MH
COMMON AL,ALOH,ALOH2, ALOH® ALF,ALF2,ALF3,ALFE,ALFS,ALSOY,ALS042
COMMON TSO4,TAL,TF,F(20),2J(20,20),Y(20),FF,HF ,N,COUNT
COMMON CB,CAA,CAL,CH,CORG,DOC,MAL,OAL
c LOG K= LOG K298 - (HO/2.3037R)*(1/T-1,298)
c R=1.987 CAL /K-~MOL
T=273. 15+TEMP
CON=(1/T-1/298.15)/4.5761
c LOG K
ZKOH1z+4,99-11900%CON
ZKOH2==10, 10
ZKOHU=-23,0-44060.9%CON
ZKF127.02-1100. *CON
ZKF2=12.76-2000.%CON
ZKF3217.03-2500. *CON
ZKF4:19,.73-2200.%CON
ZRF5=220.92~-1800. "CON
ZKSO41=3.02-2150.%CON
ZKS042:=4,92-2840."CON
ZK1==6,35-2247.%CON
ZK2z-10.33+3617, #CON
ZKHF=3.169-3460. *CON
c K
XKOH1=10#8(2KOH 1)
XKOH2:10%%(ZKOH2)
XKOHU4=10**(ZKOHY)
XKF1=210%8(ZKF1)
XKF2=10%%{ZKF2)
XKF3=10%*(ZKF3)
XKFUz10%%({ZKFY4)
XKF5210%%(ZKFS)
XKSO#41=10%%{ ZKSO41)
XKSO42=109%(2X3042)
XK1=109%#%(ZK1)
XK2=10%8(2K2)
XKHF =10 %% ( ZKHF)
RETURN
END
C SUBROUTINE CALCULATES THE ACTIVITY COEF FROM THE
c IONIC STRENGTH USING THE GUNTELBERG APPROXIMATION
SUBROUTINE IONAD
COMMON TEMP,T,CON,XKOH1,XEQH2, XKOHY
COMMON XIKHF,XKF 1, XKF2, XKF3, XKF 4, XKF5
COMMON XKSO&41,XKSO042,XK1,XK2
COMMON CA,ZMG,INA,ZK,H,S0%,CL,F0,F1,F2,F3,21,PH, MH
COMMON AL,ALOH,ALOR2,ALOHA4, ALF,ALF2,ALF3,ALF4,ALF5,ALSO 4, ALSOL2
COMMON TSOM,TAL,TF,F(20),2J(20,20),Y(20),FF,HF,N,COUNT
COMMON CB,CAA,CAL,CH,CORG,DOC,MAL,OAL
REAL LOGFO,LOGF1,LOGF2,LOGF3
ZI13=2AL%9.0
ZI2=(CA+ZMG+SOU«ALOH+ALF+ALFS)®4,0 ,
ZI12ZNA+ZK+MH+CL +ALOH2 +ALOHY +ALF2 +ALFU+ALSOR +ALSOY2
Z1=(211+2ZI2+213)/2.0
A=1825000.0%(78.549T)*#(.1.5)



c LOG ACTIVITY COEF
LOGFQ=0,1%21
LOGF 12=-A®SQRT(ZI)/(1+SQRT(ZI})
LOGF2=-A%4 0 *SQRT{ZI)/(1+SQRT(2Z
LOGF3=~A®9 O®SQRT(ZI)/{1+SQRT(Z
L ACTIVITY COEF
FO=10%8LOGCFO
F1z10%%L0GF
F2=1098LQGF2
F3z=10*#L0GF3
RETURN
END
C SUBRQUTINE SOLVES THE STREAMWATER CHEMICAL MASS BALANCE
C EQUATIONS USING NEWTONS METHOD
SUBROUTINE STREAM
COMMON TEMP,T,CON,XXKOH1,XKOH2,XKOHY
COMMON XKHF, XXF1,XKF2, XKF 3, XKF 4, XXF5
COMMON XKSO41,XKSO42,XK1,XK2
COMMON CA,ZMG,ZINA,ZK H,6S04,CL,FO,F\,F2,F3,2I,PH,MH
COMMON AL,ALOH,ALOH2,ALOHS ,ALF,ALF2,ALF3,ALF4,ALFS,ALSO4, ALSONZ
COMMON TSO4,TAL,TF,F(20),2J(20,20),Y(20) ,FF,HF, N,COUNT
COMMON CB,CAA,CAL,CH,CORG,DOC,MAL,OAL
c INITIAL CONDITIONS
COUNT=0.0
N=3
AAL=, 000001
AFF=,0000001
ASOUd4=, 00001
Hz10**{.PH)
F0=1.0
F1=1.0
F2=1.0
F3=1.0
21=0.0
c NONLINEAR EQUATIONS TO BE SOLVED
80 F(1)=zAAL/F3+XKOH1®AAL /(F2% )+ XKOH2*AAL/(F1%4 %82,
XKOHUSAAL /(F 1o ¥ 84 Yo XKF 1 #AAL ®AFF/F2+XKF 2 AAL PAFF %2 /F 1
XEF3I®AALBAFFY 3 /FO+XKFUSAALPAFFR# R /F 1o
XXKFSYAALPAFF ™25 /F2+XKSO U1 #AAL *ASOU /F1e
XKSOU2PAAL®ASOR #82 /F1-TAL
F{2)=XKF 1 PAALPAFF/F2+2*XKF 2 AAL ®AFF* 82 /F1
+ +39XKF3YAALFAFF ® /FOU PXXFURAAL YAFF R Y /F1
+S Y XKFSAAALBAFF" 5 /F2+AFF/F1+XKHF *H#AFF/FO-TF
F(3)2AS0U/F2+XXSOUIFAAL®ASOU /F 142 8XKSOU29AALUASOURE2/F1-TSOY
c CHANGES FUNCTIONS TO NEGATIVE VALUES
DO 75 K=1,M
F(K)z-F(K)
75 CONTINUE
c SET JACOBIAN MATRIX TO ZERC
DO 100 I=1,N
DO 50 J=1,N
zJ(1,J)=0.0
90 CONTINUE
100 CONTINUE
c SETS JACOBIAN MATRIX DF{XI)/DXI
2J{1,1)=1.0/FP3+XKOB1/(F2H)+XKOH2/(F 1 H®92 )+ XKOHY /(F18H 4 84)

-t

))
))

+ 44t

+

+ +XKF 1 AFF/F2+XKP25AFF**2 /F1+XKF 39AFF*##3 /F0
+ +XKFUTAFFEUY /P 1+ XKFSPAFFO 25 /F2+XKSOU Y OASOU/F Y
+XSOU28AS04 % R2 /5
ZJ(I 2)= IKF1'AAL/F2+2'AFF'XKFE'AAL/F1+3'(AFF"Z)'XKF3'AAL/F0
+ +HS(APFASI) MXKFUSAAL/F 145 (AFFRRY ) XKFSEAAL /T2
10



ZJ(1,3)=XKSOR1 AAL /F1+2 #ASO4 #XKSOU2 *AAL /F1
ZJ(z 1)=XKF1RAFF/F2+2 VXKF2AFF R 82 /F 143 8XKFIRAFFYS3/FO
+HOXKPURAFF R Y /P 145 8XKFS#AFF 205 /F2
zJ(z 2)2XKF1SAAL/F2+U AR O XKF2"AAL /P 1+9#(AFFE82 ) BXKFI*AAL/FO
+16'(AFF"3)'XKFN'AAL/F!#ZS'(AFF"U)'XKFS'AAL/FZ

+ +1/F1+XKHF ®H/FOQ

z2J(2,3)=0.0
ZJ(3,1)aXKS0419A304 /F1+2 #XKSQU2PAS05 982 /F1
2J(3,2)=0.0

ZJ(3, 3)=1IP2+XK80H1'AAL/F1+I'ASON'XK8042'AAL/F1
C FALLS SURROUTINE TO SOLVE LINEAR SYSTEM OF EQUAIONS
Cc TI(L,J)%Y(J )==F(1)

CALL SOLVE

c ADDS CHANGE OF ACTIVITIES TO EXISTING ACTIVITIES
AAL =AAL+Y (1}

AFF=AFF+Y(2)

ASON =ASOH+Y(3)
C CALCULATES CONC FROM ACTIVITIES AND ACTIVITY COEF'S
ALzAAL/F3

ALOH=XKOH1#AAL /(H*F2)

ALOH2=zXKOH2®AAL /(F1 Ry R#2)

ALOHAzXKQHURAAL 7{F 10y #ay )

ALF =XKF1%AAL®AFF/F2

ALF2=XKF2RAAL®AFF®*®2 /F1

ALF3I=XKF3®*AALAFF**3/F0

ALFU=XKFUNAALBAFF &Y /F

ALFS=XKFS®AAL®AFFY#5/F2

ALSOU=XKSOUI #AAL "ASOL/F

ALSO42=XKSQU2RAALBASOUNNZ /F

S0u=AS04/F2

FF=AFF/F1

HF =XKHF ®H "AFF/FO

MH=H/F1
C CALLS XONIC STRENGTH ADJUSTMENT SUBROUTINE

CALL IONAD
c CHECKS TOLERENCE

IF(ABS(Y{(1)/AAL).LE. Q.0001} GO TO 150

GO TO 198 .

190 IF(ABS(Y{(2)/AFF).LE.0.000%) GO TO 195

co 1O 198

195 IF(ABS(Y(3)/AS08).LE.0.0001) GO TO 200

198 COUNT=COUNT+1

IF(COUNT.GE, 10) GO TO 200

GO0 TO 80

200 RETURN

END
c SUBROUTINE SOLVES A SYSTEM OF LINEAR EQUATIONS
C USING GAUSS ELIMINATION

SUBROUTINE SOLVE

COMMON TEMP,T,CON,XKOH?1,XXOHZ, XKOHU

COMMON XKHF ,XKF1,XKF2,XKF3, XKFA, XKFS

COMMON XKSD&1,XKS042,XK1,XK2

COMMON CA,ZIMG,ZNRA,ZK,H, SOI CL,FO0,F1,F2,F3,2I,PH, MH
COMMON AL, ALOH ALOHE ALOHN.ALF ALFZ ALFB ALF" ALFS ALSOU4,ALSQH2
COMMON TSO“ TAL TF, F(ZO) 2J(20,20), Y(20) FF. HF N, COUNT
COMMON CB.CAA.CAL,CH,CDRG,DOC.HAL,OAL
C ELEMENT OF ELIMINATION

NizlH=1

DO 160 M21,NY

zHlxao-

IMAX=0

11



c FIND MAX OF COLUMN
DO 120 I=M,N
IF(ABS(ZJ(I,M)).LE.ZMAX) GO TO 120
IMAX2I
ZMAXzABS(ZJ(I M))
120 CONTINUE
c ERROR CHECK
IF(IMAX.EQ.0) CALL ERROR (IMAX)
c ROW INTERCHANGE
IF(IMAX.EQ.M} GO TO 140
V=F (M)
F(M)=F(IMAX)
F(IMAX)=V
DO 130 J=M N
¥=ZJ(M,J)
ZJI(M, J)=ZJ(IMAX.J)
ZJ(IMAX,J)=V
130 CONTINUE
c DIAGONALIZE
180 M1 :=M+1
DO 150 I=M1,N
V=2J(I,M}/ZJ(M M)
F(L)=F(I)-VvEF(M)
DO 150 J=M,N
ZJ(I,J)=2J(1,d)=-V¥2J(M,J)
150 CONTINUE
160 CONTINUE
C BACK SUBSTITUTION
DO 165 I=1,N
Y(1)=0.0
165 CONTINUE
Y(N)=F(N)}/ZJ(N,N)
DO 180 K=1,N1
I=4-K
I1x1+1
DO 170 J=I1,N
Y(I)=¥(I)+Y(J)*ZJ(1,J)
170 CONTINUE
Y(E)=(F(I)-Y{I))/2J(I,I)
180 CONTINUE
RETURN
END '
C ERROR SUBROUTINE
SUBROUTINE ERROR(IMAX)
WRITE(6,250) IMAX
250 FORMAT(1X, 1 1HERROR IMAX=,15)
sToP
END
c SUBROUTINE CALCULATES ORGANIC ARION CHARGE
SUBROUTINE ORG
COMMON TEMP,T,CON, XKOH 1, XKOH2,XKOHA
COMMON XKHF,XKF1,XKF2,XKF 3, XKF4,XKFS
COMMON XXSO041,XKS042, XK1Y, XK2
COMMON CA,2ZMG,ZNA,ZK,H,S04,CL,FQ,Ft,F2,F3,21,PH, MH
COMMON AL,ALOH,ALOH2,ALOHY,ALF,ALF2,ALF3,ALFU ALF5,ALSOU,ALSON2
COMMON TSOS,TAL,TF,F(20),2J(20,20),Y(20),FF HF,N,COUNT
COMMON CB,CAA,CAL,CH,CORG,DOC,MAL,OAL
CB=2 % (CA+IMG )+ 1#{ZNA+ZK)}
CAA=2%3504+1%CL
CALz3%AL+2"(ALOH+ALF )+ (ALOH2+ALF2+ALSOU}
+ «28(ALF5)=1%(ALOH4+ALFU+ALSOH2)

12



CH=H/F1

CORG =CB+CAL +CH=CAA
RETURN

END

13



INPUT

9.5¢ .00001579 .00000326 ,00007163
. 00009422 00002698 .020000519 3.58
7.50 .0C00123) .0000032) 00007454
.00008096 00001579 .COO0034E 2,67
4.00 .00001549 ,000003132 .00007922
. 00005049 . 00001872 .00000322 2.57
2.00 .00001809 .00000321 .0CGC08287
.00004175 ,00002150 .0Q00034) 2,55
6.50 .00000022 .00000284 ,00005195
.00013230 00000474 .00000452 5.07
8.00 .00000804 00000279 .00005569
.00018110 , 00001860 00000656 7.0%
9.00 .0DOOO222 .00000ICS .00Q06402
.00012186 .00000908 .0000C686 B.69
7.50 .00000297 .00000268 .0Q005683
.00012525 00000782 .00000486 5,40
3.00 .00000315 .0Q000305 Q0006683
.00011227 00000782 00000467 5. 32
7.00 .00000352 ,0000029%5 ,00007131
00010889 00000726 .000COITH S5.01
5.00 .00000371 .0CO00316 .0000727T
.00011425 00000812 ,00000441 5,07
1.00 .00000360 .00000295 .00006985
.00010635 00000726 00000367 4.69
6.50 .00000211 . 00000253 .00006319
. 00009252 ., Q0000645 . 000003 4.26
7.00 .000004B2 ,00C00284 ,0C006996
.00008406 , Q0000567 .000Q0UBE 4.69
b,00 .00000552 .00000305 00007152
.00009309 00001079 00000526 4.57
8.00 .00000638 .00000289 .00007277
.00009083 00001079 .000O0HYY 4,39
5.C0 .000007T78 .00000326 .00007568
.0000&970 00001338 00000560 4,61
2.00 .00000TEG ,00000295 ,0000727T
.00008829 00001134 . 0QO003TL b,16

14

FILE

4,39 .00003269 .00001234 .QC0J06568
4,58 ,00003293 .00001275 ,C00G61351
b,€1 .00003019 .00001234 00006829
k.52 ,000032%9 .00001275 .0Q0CT482
5.46 ,000047T16 00002057 .CQDO14876
5,23 .00005564 .00002221 .Q0C16E7?
4,83 .00004616 00002427 .Q0C11135
5.16 00004466 .00002057 .00D13138

5.05 .00004591 .00002262 .00012092 .

.

cosIITsl

A e
aparuv

LCCTI233n

L0CCCzT e

.

gagIory2
CGla243s

PUISSREL |

LaLoa1222

5.03 .0000LT16 .000D0234S ,00012658 .

4.99 ,00004915 .00002509 .00012337

4.96 .000QUTES .00002345 .CO012353 .

5.28 .00004516 Q0001851 .00011222 .¢

4,87 .0C003867 .00001645 .00C03439
.88 .00004341 ,0000185% .0CO10572
4,81 00004266 .00001392 00010097

LJC00CETL

LCC0zI8s:

4.77 00004491 00002016 .00010797 .

4.79 .00008316 .OObOiSSl

LCO0102%%



OUTPUT FILES
old,tape

9.50 .15T9E-04 .3260E-05 .7193E-CY4 4,39 ,3269E-04 .IE!UE-Oi
.6568E-04 _TU20E-05 .9422E-0% .2093E-0D4 ,.%190E-0% 3.%8

COUNTa 9.0
_I402E8-05 ,7943E-10 . 163528248
1071, LGUSBECOT7 .4TH2S«13 (BS02E+17 . 43B1E«20 .TOUIE+21
858.2 .6395E405 ,362BE-06 ,651TE-10
.00036  1.00008 .97662 .90969 .Bog1g
.15922.07 ,U425E-08 4ITIE-04 .2385E-03
-.475E-05 -.352E-06 ~. 188E-04 .. 2U2E-12 .
. 3BGE-OU -, 17T6E-04 2968 -08 -.151E-09 ,2B2I-vy
. 221E-06 -.1082-08 .T22E-04 -.991E-06 - W22za27
7.50 .1231E-04 .32T0E-05 .TUSUE-04 4_S8 .3293E-04 .127SE-04
L6351E-08 ,1U32E~OH ,HOG6E-OU .1579E-04 .3IHBOE-D5 2.61
COUNT=z 5.7
.2925E-0% .T9U3IE-10 ,9690E-25
1025. LGI27E+0T . UE62%+13 .B23TE«17 42605420 .6882E+21
835.1 L61695+05 ,35265-06 ,68MUE-10
.00036 1, 00008 97635 .90871 80623
L1692E-03 .3093E-04 .26GUE-Q4 .2293E.03
L THIE-05 .TILE-06 . T05E-06 JJ2UE.1Y
.302E-05 .690E-07 L5B4E-10 L152E-14 L 1265-23
. JUSE-06 .1T2E-08 L TURE-OU .503E~-07 L1iZE.cd
4.00 ,1549E-04 . 3320E-05 .7922E~08 4.6) .3019E-04 . 123U4E-QL
.6829E-04 ,3B40E-05 .SOU9E-D4 .1872€-04 ,32202-05 2.57
CQUNTz 8.0
L223UE-0S .T943IE-I0 .35TIE-25
9uB. 1 .909TE+OT .UUSEEL13 ,TTBIE1T .UOS5IEL20 .66075+20
795.4 .57855+05 .3351E-06 .TU2BE-10
.00036 t.00008 .97602 L90TuT .8037%8
.1572E-03 .3930E-04 ,2515E-04 .20B0E-03
.992E-05 .800E-06 . 108E-05 BOUE-12
. 316E-05 .STIE~OT LIBSE-10 LB12E-15 RLTEEES
.UB5E-Q6 L2utE-q8 .T88E-Qu LG0SE-QT LGE1E-23
2.00 ,1809E-QU .3210E-05 .B82975-04 U,.62 .I219E-04 _1275E-04
L.TUB2E~08 .T160E~-05 .417SE-04 .2150E-04 ,3IWI10E-05 2.55
COUNT: B.D :
J1910E-05 ,7943E-10 .1998E-25
905.8 LB986E«QT LH3IHO0E+13 .TSIIEIT 39372420 ,E£452E+21
773.2 .S5T2E+05 .3253E-06 .T791£-10
.00037 1.00009 .§7524 . 90459 . 79803
SVTY9E-03 .S5218E-04 .2460E-04 .2082S.03 .
-.562E-05 «. 395E-06 . 635E-06 -, 2T7E-12
LU6TE-O8 -, 215E-0R L3TTE-08 -.209E-09 L3481
-, 268E-06 -, 145E .08 .832E-04 -, 1062-05 - 223807

old,tape3d

.00000660 4.39 3.58
-.00000228 4.58 2.61
00001365 4.61 2,57
00004081 4.62 2.55
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PROGRAM SIMAL (OUTPUT,TAPE1,TAPE2,TAPE3, TAPEU, TAPE6:z0UTPUT,TAPET, TAPES)
COMMON MAXT,DELT,R,MOISTF,MOISTS,40ISTI,A,D,VIOTAL

COMMON P{500),PS08{500),00(500),Q1(500),22(500),Q3(500)

COMMON L (500),VSQIL(500),v5(500),M0IST(500),KP, DENB

COMMON STSO4I,STSOH{500),S0LS04(500),SORSCU(500)

COMMON Z(500),W(500),0(500),U4(500)

COMMON FO,F1,F2,F3,Z1,EAL,EM,EK,SS04(500)

COMMON KSO,SKM, SMAL,SPCO2

COMMON SAL(500),SK{S00),SM(500),SH(500),5HC03(500),ASH(500),5D0C(500)
COMMON LKSO,LSKM,LSMAL,LPCO2,LSPCO2

COMMON ZK1(500),2K2(500),ZM21(500),2ZM22(500),5041(500),5042(500)
COMMON TEMP,XKOH1, XKOH2, XKOH 3, XKOR Y

COMMON XXF1,XKF2,XKF3,XKF4, XKFS, XKF6, XKSOUT, XKSO42

COMMON XKHF,XKC021,XKCD22,XKH,XXW,PCO2,N,T

COMMON AL {500),ALOH(S500),ALOH2(500),ALOH3{500),ALOKY(500)

COMMON ALF(500),ALF2(500),ALF3{500) ,ALF&(500},ALF5(500),ALF6(500)
COMMON ALSOU(500},ALSOU2(500),HF(500),HCO3(500),C03(500)

COMMON 0H(500),H(S00),FF(500),PH{500),ZK(500}),2ZM2(500),504(500)
COMMON EQCDOC,DOC{500),TF(500),F(10),2J(10,10),Y(10},AH{500),AFF(500)
COMMON ZNA{500),CL(SG0),ALIN(S00),ALORG(5Q0) ,ALTCT(500),ANC(500)
REAL  KSO,LKSQ,LSKM, LSHAL LPCO2, LSPCO2

REAL K1, xa K3,K4, KP,L(500),MOISTI,MOISTF,MOISTS,MOIST (500)

P:PRECIPITATION AT EACH TIME STEP (CM/HR)
Q1=STREAM FLOW AT SITE 1 (M3/S)

Q2=STREAM FLOW AT SITE 2 (M3/8)

Q3=STREAM FLOW AT SITE 3 (M3/5)

MAXT sMAX NUMBER OF TIME STEPS

DELT=TIME STEP (HR)

R=RELEASE RATE FROM SOIL (1/HR)

VSOIL=VOL OF WATER IN SOIL COMPARTMENT (M3)
VMIN=MIN VOL OF WATER IN SOIL COMPARTMENT (M3)
VMAX=MAX VOL OF WATER IN SOIL COMPARTMENT (M3)
¥SsVOLUME OF STREAM SEGMENT (M3)

L=LATERAL FLOW FROM SOIL COMPARTMENT (HB/S)
A=WATERSHED DRAINAGE AREA (M2)

D=DEPTH OF SOIL COMPARTMENT (M)

MOISTF=FIELD CAPACITY MOISTURE CONTENT
MOISTS =SATURATED MOISTURE CONTENT
MOISTI=zINITIAL MOISTURE CONTENT

VTOTAL=TOTAL VOLUME OF SOIL COMPARTMENT (M1)
KP=SO4 PARTITIONING COEFFICIENT (MG/KG/MG/L)
DENB=SOIL BULK DENSITY (GM/CM3)
STSOAI=INITIAL SOIL TOTAL SO4 (KG)
PSON:PRECIPITATION S04 (MG/L)

STSOWsTOTAL SOIL S04 (GM)

SOLSOU4230LUTION SOIL S04 (MG/L)
SORSOUsSORBED SOIL S04 (MG/XG)

SS04=S0IL SOLUTION SULFATE (MOL /L)

ST=SOIL TEMPERATURE (K)

KSOsGIBBSITE SOLUBILITY CONSTANT
SKM2SELECTIVITY COEF (XK+M=zK+XM)

SMAL 2SELECTIVITY COEF (XMeALzMeXAL)

RKCO2=

KHasHENRY'S LAW CCNSTANT FOR CO2

SPCC2aSOIL CO2 PARTIAL PRESSURE

EAL zEXCHANGEABLE AL FRACTION
EMsEXCHANGEABLE DIVALENT CATION (CA+MG) FRACTION
EKsEXCHANGEABLE X FRACTION

ZI=zIONIC STRENGTH

FO,F1,F2,F3=ACTIVITY COEF'S

OOoOOOO0OO00000A00000NaO0O0O00Oaa00aAGOOOaa0N
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ASH=ACTLIVLLY OF SULL H

SH=SOIL K (MOL/L)

SAL=SOIL AL (MOL/L)

SHCO3=SOIL HCO3 (MOL/L)

SM=SOIL DIVALENT CATION, CA+MG {MOL /L)
SK=S0IL K (MOL/L)

OaOaOna

CALL IN

CALL HYDRQ

CALL SULFATE

CALL TEMPCOR

CALL SCHEM

CALL MASSBAL

CALL STREAM

CALL OUT
c

STOP

END
c
€ SUBROUTINE READS INPUT DATA
c

SUBROUTINE IN

COMMON MAXT,DELT,R,MOISTF,MOISTS,MOISTI,A,D, VTOTAL

COMMON P{500),PSO4(500),Q0(%00),Q1(500),Q2(500),Q3(500)

COMMON L{500),VSOIL(500),V5(500),M0IST{500),KP,DENB

COMMON STSOM4I,STSOu4(500),50L504{500),SORS04(500)

COMMON Z2(500),W(500),U(500),04(500)

COMMON FO,F1,F2,F3,ZI,EAL,EM,EK,SS04(500)

COMMON XSO, SKM,SMAL,SPCO2

COMMON SAL({500),SK(500),5M(500),5H{500),5HC03(500},ASH(500),5D0C(500)
COMMON LKSO,LSKM,LSMAL,LPCO2,LSPCO2

COMMON ZK1(500),2K2(500),2M421(500),ZM22(500) sou1(500).sou2(500)
COMMON TEMP, xxoax XKOH2, xxoa3 XKOH#

COMMON XKF1,XKF2, xxra xxpu XKFS XKF 6, XKsSou1, xxsouz

COMMON XKHF, xxc021 xxcoza XKH xxw PC02 N,T

COMMON AL(SOO),ALOH(SOO).ALOHZ(SOO).&LOH3(500),ALOH“(SOO)

COMMON ALF{500),ALF2(500),ALF3(500),ALF4(500),ALF5(500),ALF&(500)
COMMON ALSOY4(500),ALSQ42(500),HF(500),HC03(500),C03(500)

COMMON OH{500),H(500)},FF(500),PH(500),2K(500),ZM2(500),304(S500)
COMMON EQCDOC,DOC(500),TF(500),F(10),2J{10,10),Y(10),AH{500),AFF(500)
COMMON ZNA(S00),CL(S500),ALIN(500),ALORG(500),ALTOT(500),ANC(500)
REAL K50,LKS0,LSKM,LSMAL,LPCO2,L3PCO2

REAL K1,K2,K3,K4,KP,L(500),MOISTI,MOISTF,MOISTS,MOIST(S00)

READ(1, 10) MAXT,DELT,R,MOISTF,MOISTS,MOISTL
10 PORMAT(I10,5F10,0)

WRITE(2,15) MAXT,DELT,R,MOISTF,MOISTS,MOISTI
15 FORMAT(1X,I10,F10.1,F10.4,3F10.2)
READ(1,16) A,D

16 FORMAT{(2F10.0)

WRITE(2,17) A,D

17 FORMAT{1X,F10.1,F10.2)
READ(1,20) (P(I),I=1,MAXT)
20 FORMAT(6F10.0)
WRITE(2,21) (P{I),I=1,MAXT)
21 FORMAT(1X,6F10.4)
READ(1,25) (Q1(I).I=1.HAXT)
25 FORMAT(6£10.0)
WRITE(2,26) (Q1(I),I=1,HAXT)
26 FORMAT(1X,6F10.4)
READ(1,30) (Q2(I),I=1,MAXT)
30 FORMAT(GF 0.0)
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WRITE(2,31) (Q2(I),I=1,MAXT)

31 FORMAT(1X,6F10.4

READ(1,35) KP,DENB,STSOU4L

35 FORMAT(3F10,0)

WRLLEAL, 30/ AP, Ve, SLaUss

36 FORMAT(1X,3710.2)

READ(Y,540) (PSO4(I),I=1 ,MAXT)

50 FORMAT(6F10.0)

WRITE(2,41) (PSOU(I),I=z1,MAXT)

31 FORMAT(1X,6810.2)

READ{1,45) LKSO,LSKM,LSMAL,LPCO2,LSPCO2,EQCDOC
U5 FORMAT(6F10,0)

WRITE(2,46) LKSO,LSKM,LSMAL,LPCO2,LSPCO2,EQCDOC
46 FORMAT(1X,6F10.2) )
READ(1,4T) EAL,EM,EK, TEMP

47 FORMAT(4T10.0)

WRITE(2,48) EAL,EM,EK, TEMP

4B FORMAT(LF10.3) -
READ(4,50) (2K1(1),I=21,MAXT)
S0 FORMAT(6710.0)

WRITE(2,51) (ZK1{I),I3},MAXT)
51 FORMAT(1X,6F10.4)
READ(4,55) (2ZK2(I),I=z1,MAXT)
S5 FORMAT(6710.0)

WRITE(2,56) (ZEK2{l),I=1,MAXT)
56 FORMAT(tX,6F10.4)

READ (K, 60) (ZM21(1),I=1,MAXT)
60 FORMAT(6F10.0)

WRITE(2,61) (2ZM21(I),I1=1,MAXT)
61 FORMAT(1X,6710,4)
READ(4,65) (ZM22(1},121,MAXT)
85 FORMAT(6F10.0)

WRITE(2,66) (ZM22(I),L=1,MAXT)
66 FORMAT(1X,6F10.4)
READ(4,70) (SOu1(I),I=1,MAXT)
70 FORMAT(6F10.0)

WRITE(2,T1) (SOUI(I),T21,MAXT)
71 FORMAT(1X,6F10.4)
READ(Y,75) (S042(X),I21,MAXT)
75 FORMAT(6F10.0)

WRITE(2,76) {SO042(I),l=1,MAXT)
76 FORMAT(1X,6F10.4)
READ(N,80) (DOC(L),I=1,MAXT) -
80 FORMAT(SF10,0)

WRITE(2,81) (DOC(I),I=1,MAXT)
81 roannr(1x 6F10.8)
READ(%,85) (1?(1) 1=t, nnxr)

85 FORAMAT(6510. 0)

WRITE(2,86) (TF(I),I=1, MAXT)
86 Fonnnr(1x 6F10.48)
READ({4,90) (zuA(I) Is1,MAXT)
90 FORMAT(6F10.0)

WRITE(2,91) (INA(I),I31,MAXT)
91 FORMAT(1X,6F10.4)
READ(4,95) (CL(I),I«1,MAXT)

95 FORMAT(6710,0)

WRITE(2,96) (CL(I),Ia1,MAXT)
96 FORMAT(1X,6F10.4)
READ(Y4,97) (SDOC{I),I=1,MAXT)
97 FORMAT(6710.0)
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WRITE(2,98) (SDOC(I),I=1,MAXT)
98 FORMAT(1X,6F10.2)

c
RETURN
END

c

C SUBROUTINE WRITES OQUTPUT DATA

c

SUBROUTINE OUT

COMMON
LuHMUN
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
REAL

REAL

c

MAXT,DELT,R,MOISTF ,MOISTS ,MOISTI,A,D, VTOTAL
FAOUU ), PIVYLOUU ) NV DUV ) W EADUU ] e\ 2U0 ) S L
L(500),VSOIL{500),VS(500),MCIST(530),XP,DENB
STSO4I,STSO4(500),50LS04(500),SORS04(500)
Z(500),W(500),U(500),04(500)
FQ,F1,F2,F3,21,EAL,EM, EK,SS0U (500)

KSO,SKM,SMAL,SPCO2
SAL(500),SK(500),5M(500),8H(500),SHCO3(500),ASH(500),5D0C(500)
LKSG,LSKM,LSMAL ,LPCO2,LSPCO2
ZK1¢(500),ZK2(500),2ZM21(500),ZM22(500),5041(500),5042(500)
TEMP, XKOH 1, XKOH2, XKOH 3, XKQHY
XKF1,XKF2,XKF 3, XKF 4, XKFS, XKF6, XKS041, XKS0u2

XKHF, XKCO21,XKC0O22, XKH, XKW, PCO2,N,T

AL{S00),ALOH (500 ) ,ALOH2{500) ,ALOH3I{500) ,ALOHL(300)
ALF(S00),ALF2(500) ,ALF3(500),ALFU(500),ALFS(500),ALFS(500)
ALSO4(500) ,ALS042(500),HF(500),HCO3(500),C03(500)

04 (500),H(500),FF(500),PH(500),2ZK(500),2Z42{500),504(500)
£QCDOC,DOC(500),TF(500),F(10),2J(10,10),Y(10),AR(500},AFF(53C)
ZNA(500),CL{500),ALIN(500),ALORG(500),ALTOT(500) ANC(S0D)
KS0,LKSO,LSKM,LSMAL,LPCO2,LSPCO2

K1,K2,K3,K4,KP,L(500),M0ISTI MOISTF,MOISTS,MOIST(500)

WRITE(3,200) (I,VvSOIL(I),MOIST(I),L(L)},vS(I),Q3(I),I=1,MAXT)
200 FORMAT(1X,15,F10.1,F10.3,710.4,F10.1,710.4)

c

WRITE(3,210) (I,STSQ4(I),SOLSO4(I),SORSO4(1),SS04(1),I=1,MAXT)
210 FORMAT(1X,13,F15.2,2F10.2,F12.8)

c

WRITE(3,230) (I,SAL(1),SK(I),SM(I),SH(I),SRCO3(L),I=1,MAXT)
230 FORMAT(1X,15,5G10.4)

c

WRITE(3,240) (I,ZK(I),ZM2(1),S04(I),DOC(I),TF(L),I=1,MAXT)

c

240 FORMAT(1X,15,5G10.4)
{

WRITE(3,250) (I,PH(I),AL{I),FF{(1),LI=1,MAXT)
250 FORMAT(1X,IS5,F5.2,2G10.4)

c

WRITE(3,255) (I,ALIN(I),ALORG(I),ALTOT(I),ANC(I),I=1,MAXT)

c

255 FORMAT(1X,I5,3F8.2,G10.4)

WRITE(7,260) (I+11,PH(I),I21,MAXT)
WRITE(7,260) {(I+11,ALTOT(I)},I=1,MAXT)
WRITE(T,260) (L+11,ALORG(I),Ia1,MAXT)
260 FORMAT(1X,I5,710.2)

WRITE(8,265) (I+11,ANC(I),I=1,MAXT)
265 FORMAT(1X,15,F10.2)

c
RETURN
END

c
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C

<

SUBROUTINE CALCULATES THE HYDROLOGIC INFORMATION

SUBRCUTINE HYDRO

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

COMMON
COMMON
COMMON
COMMON
REAL
REAL

MAXT,DELT,R,MQISTF,MOISTS,MOISTI,A,D, VTOTAL

9(500) PSO“(SOO) 00(500) 01(500) 02(500) Q3(s00)

L{50Q0) VSOIL(SOO) VS(SOO) HOIST(SOO) Xp, DENS
STSO4I,5TS04(500), SOLSOB(SOO) SORSO#(SOO)

Z(500),w(500), U(SOO) U4 (500)

Fo,F1, FZ F3, ZI EAL, EH EX,S5504 (500)

KSO SKH SHAL SPCO2

SAL(SOO) SK(500) SM(500),SH(500),3HC03(500),ASH(500),5D0C(500)
LKSO, LSKH LSMAL, LPCOZ LSPCO2

2!1(500) ZK2(500) 2M21(500) ,ZM22({500),5041{500),3042(500)
TEUP, XKOH\ Xxou2, KKOH3 XKOH4

XKF 1,XKF2, XKF3 XKF" XKFS,XKF6, XXS041, XKSOU42

XKHF, XKCO?T XKC022 XKH XKH PC02 N,T
AL{500),ALOH(SOO).ALOHZ(SOO),ALOHS(:OO).ALOHH(SOOJ
ALSO4(500),ALS042(500) ,HF(500),HCO3(500),C03(

QH ({500}, H(SOO) FF(500),PH(50Q),2K(500) ,ZM2(5¢CQ), SO"(‘QO)
EQCpOC, DOC(SOO) TF(SOO) F(10), ZJ(10 10) Y(10), AH(500) AFF{5C0)
ZHA(SOO) CL(SOO) ALI“(SOO) ALORG(SOO).RLTOT(SOO) ANC(SOO)
KSQ,LKS0,LSKM, LSMAL LPCO2, LSPC02

K1, KZ K3,K&, KP L(SOO) HOISTI MOISTF,MOISTS,MOIST(500}

VTOTAL=zA®D
VMINzMOISTF*VTOTAL
VMAXsMOISTS *VTOTAL
VSOIL (1)=MOISTI*VTOTAL

DO 75 I=1,MAXT

IF(VSOIL(I).LE.VMAX) GO TO 4S
QO{I)=(VSOIL{L)-YMAX)/(DELT®3600)
VSOIL(I)=VMAX

GO T0 50

45 IF(VSOIL(I).GE.VMIN) GO TO U9
VSOIL (I+1)=VSOIL{I)«DELT*P(L "A/100
Q0(I)=0.0

L(I)=0.

0

Q3(1)=Q1(1)+Q2(1)

VS(1)=Q3(I)*DELT*3600

GO TO 75

49 QO0(I)=0.0

50 IF(I.GE.S) GO TO 51
L(1)=R*(VSOIL(I)-VMIN) /3600
Q3(I)=Q0(1)+Q1{I)+Q2(I)+L(1)
¥S(I)=Q3(I)*DELT*3600

c
c RUNGE-KUTTA ROUTINE FOR CALCULATING NEXT TIME STEP VOL
c
K1zDELT*(P(I}®*A/100-R*(VSOIL(I)=-VMIN))
K2sDELT*(P(I)®A/100-R*(VSOIL(I)+K1/2,0-VMIN))
K3zDELT*{P(I1)?A/100~-R*(VSOIL(I)+K2/2.0-VMIN})
Kb zDELT*(P(I)®A/100~-R*(VSOIL(I)+K3-VMIN})
c
VSOIL{I«+1)=2VSOIL(I)+{K1+2.0%K24+2.0"34KU)/6.0
GO TO 75
C

51 L(I)=R*({VSOIL(I-U)-VMIN)/3600
Q3(I)=Q0(I)+Q1{I)+Q2(I)+L(I)
VS(I)=Q3(I)*DELT®3600
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K1=DELT*(P(I)®A/100-R#(VSOIL(I~4)=-VMIN))
K2=DELT*(P(L)*A/100=R®*(VSOIL(I-4)«K1/2.0-VMIN))
K3zDELT*(P(I)®A/100-R¥(VSOIL(L-4)eK2/2.0-VMIN})
K4=DELT*(P(I)®A/100~-R*(VSOIL (I-4)+K3-VMIN))

c
VSOIL(I+1)=VSOIL(I)«{K142.0%2+2.0"K3+KU}/6.0

c
75 CONTINUE

c

DO 80 I=1,MAXT
MOIST(I)=VSOIL (L) /VTOTAL
80 CONTINUE

c
RETURN
END

c

c SUBROUTINE CALCULATES S04 IN THE SOIL COMPARTMENT

c

SUBROUTINE SULFATE

COMMON
CCMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
REAL

REAL

DO 150

O OO0 O

MAXT,DELT,R,MOISTF ,MOISTS,MOISTL,A,D,VTOTAL
L(500),VSOIL(500),¥3(500),40I5T(500) ,KP,DE:
STSOUI,STSOU(500),S0LS04(500),S0RSQU(500)
2{(500),9(500),U(%00),U4(500)
FO,F1,F2,F3,21,%AL,EM,EK,SS04(500)

KS0,SKM,SMAL,SPCO2
SAL(500),SK(500),5M(500),SH(500),SHCC3(500),A5H(500),500C{30C
LKSO,LSKM,LSMAL,LPCO2,LSPCD2
ZK1(500),2K2(500),2ZM21(500),2M22(500),5041(500),5042(5C0)
TEMP, XKOH1,XKOH2, XKOH 3, XKOHY

XKF 1, XKF2, XKF 3, XKF U4, XKFS, XKF 6, XKSQ41, XKS042
XKHF,XKC321,XKC022, XKH, XKW, PCO2,N, T

AL(50Q0),ALOH(500) ,ALOH2(500),ALOH3(500},ALOH4(500)

ALF(500) ,ALF2(500) ,ALF3(500) ,ALFY4(S500},ALF5(500),ALF6{500)
ALSQ4(500)},ALS042(500) ,HF(500),HC03(500),C03(500)
04(500),H(500)},FF(500),PH(500),2%X(500),2ZM2(500),S04(500Q)
EQCDOC, DAC(500) ,TF(500),F(10},2J(10,10),Y(1Q) ,AH(300},AFF(530)
ZNA(500),CL(500) ,ALIN(500),ALORG(500) ,ALTOT(500),ANC(S00)
KSO,LKS0,LSKM,LSMAL,LPCO2,LSPCOR2
K1,K2,K3,K4,KP,L(500),M0ISTI,MOISTF,MOISTS,MOIST(500)

STSOY4(1)=5TSQ4I*1000.0

I=1,MAXT

Z{1)2P(1)®A/360000,0
U(L)zKP*DENB*VTOTAL+VSOIL(I)

aoao O

IF(I.GE.T) GO TO 160
RUNGE-KUTTA ROUTINE FOR CALCULATING NEXT TIME STEP S04

SK1=DELT®3600.0%(Z(I)*PSOL(I)-L(I)®STSQU4(I)/U(I))
SK2=DELT*3600,0%(Z(I)*PSQ4{I)-(L(I)/U(I))" (STSOL (I)+5K1/2.0))
SK3=DELT*3600.0%(2(I)*PSOU{L)=-(L(1)/U(I))*(STSQ4(I)+5K2/2.0))
SKE2DELT*3600.0%(Z(I}*PSOU(T)-(L(I}/U(I))}*(STSO4(I)+SK3))

c

STSOU(I+1)=STSOU(I )+ (SK1+2.085K2+2.0¥S5K3+5KU)/6.0

c
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SOLSOU (I )=STSO4(1)}/U(I)

SORSO4 (I)=KP*S0LS04(I)
SSOU4(I)=50LS04(1)/96020.0

GO TO 150

160 U4 (I )=KP*DENB®VTOTAL+VSOIL(I-6§)

RUNGE-KUTTA ROUTINE FOR CALCULATING NEXT TIME STEP 304

OO0 o _0

SK1=DELT¥®3600.0%(2{I)*PSO4(I )-L(I)®STSO4(I1-6)/U04(I))
SK2=DELT*3600.0%(Z(I)*PSO4(I)=(L(I)/U4(X))*(STSOH(1-6)+3K1/2.0
SK3:=DELT*3600.0%(Z(I)*PSO4(X)-(L(I)/04(1))*(STSOH4(I-6)+SK2/2.0
SKU4=DELT®#3600.0%{(Z(I)"PSO4(I)=-(L(I)/U4(I))*(STSOU{I-6)+SK3))

c
STSOU(I+1)=STSOU(I)+(SK1+2.0"5K2+2.0%3K3+3K4)/6.0
c

SOLSO4 (T )=STSOU (I )/ (1)
SORSOY (I ) =KP #SOLSO4 (1)
SSO4 (I)=50LS04(I-6)/96020.0

c

150 CONTINUE
c

RETURN

END -
c
. DUBRUULLNE LALULULALILED EWULLLBHLIUM DULL LREMLI>iN?
c

SUBROUTINE SCHEM

COMMOMN MAXT,DELT,R,MQOISTF ,MOISTS,MOISTL,a,D, VTQTAL
COMMON P (500),P304{(500},Q9(500),Q1(500),Q2(500),Q3(500)
COMMON L({500),VSCIL{500),VS(500),M0I5T(500),KF,DENB
COMMON STSQMUI,STSO4(500),30LS04(500), SORSOH(SOO)

COMMON Z(500),W{500), U(SOO) U4(500)

COMMON FO,F1, F2 F3, ZI EAL, EH EK,SSO4(500}

COMMON KSO SKH SMAL SPC02

1)
))

COMMON SAL(500) SK(SOO) SM(500),3H(500), SHCOE(QOO) ASH(500),3DCC(50C)

COMMON LKSO, LSKH LSMAL, LPC02 LSPC02

COMMON ZKI(SOO) ZKZ(:OO) ZH21(500) ZM22(500),5041(500),8042(500)

COMMON TEMP, XKOH 1, XKOH2, XKOH 3, XKOH4

COMMON XKF 1, XKF2,XKF 3, XKF 4, XKF5, XKF6, XKSOU1, XKSO42

COMMON XKHF, XKCO21,XKC022,XKH, XKW, PCO2,N,T

COMMON AL(500),ALOH(500),ALOH2(500),ALO%3(500),ALOH4(500)

COMMON ALF(500),ALF2(500),ALF3(500),ALF4(500),ALF5(500),ALF5(500)

COMMON ALSQU4(500),ALS042(500),HF(500),HC03(500),C03(500)
COMMON 05(500).1(500) FF{500),P4(500},2K(500), ZM?(SOO) 504 (500

)

COMMON EQCDQC, DOC(5DD) TF(SOO) F(10), ZJ(10 10) Y(10}, AH(500) AFF(500)
COMMON ZNA(SOO) CL(SOO) ALIN(SOO) ALORG(SOO) ALTOT(SOO) ANC(SOO)

REAL  KSO,LKSO,LSKM, LSMAL, LPCO2,LSPCO2
REAL K1,K2,K3,K4,KP,L(500),MOISTI,MOISTF,MOISTS,MOLST (500)

NEWTONS METHOD FOR SOLVING NONLINAER EQUATIONS
00 600 1=1,MAXT
SETS INITIAL CONDITIONS

OO ann

F0=1.0
Fi=1.0
F2=1.0
F3=1.0
ZI=0.0
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+
+*

Y
+*

CON1=KSQO#S2 8SMAL PEM®#3 /JEAL #*2

CON2=SKM®EK® #2 /EM

COUNT=0.0

ASH(I)=.00001

580 COUNT=COUNT+1.0 ‘
SF=3.0%KSOASH(I)®#3/F3+2,.0"CON1#® 334ASH(L )#82/F2

+{1/F1+CON2%® SRCON1#® 167 /F1)%ASH(I)
-XKCO21®*XKH*SPCO2/(F1*ASH(1))-2.0%SSOU4 (I )-EQCDOC*SDOC(I)

DSF=9.0%KSO®ASH(I)*#2/F3+4,0%CON1#® 33€ASH(I)/F2

+{1/F1+CON2%% SeCON1#% 16T /F1)
+XKC021 *XKHESPCO2/(F1%ASH(I)"#2)

OLDASH=ASH(I)
ASH(I)=ASH(1)-SF/DSF

C

c

c
SH{I)=ASH(I)/F1
SAL(I)=KSO®ASH(I)®**3/F3
SHCO3(I)=XKCO21"XKH¥SPCO2/(F1*ASH(I))
SM(1)=CON1%® 338ASH(I)%92/F2
SK(I)=CON2#% SeCON1¥* 157#ASH(I)/F1

c
c

C

c
c
c

c

CALCULATES MOLAR CONCENTRATIONS

CALL IONAD2(I1)

IF{COUNT.GE.20,0) CALL ERR2{(COUNT)
CASH=ASH(I)~OLDASH
IF{ABS(CASH/OLDASH).LE.0.0001) GO TQ 600
GO TO 580

600 CONTINUE

nelunN
END

SUBROUTINE CALCULATES ACTIVITY COEF FOR SOIL CHEMISTRY

SUBRQUTINE IONAD2(I}

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
REAL

REAL

MAXT,DELT,R,MOISTF,MOISTS,MOISTI,A,D,VTOTAL

p(500) Psou(soo) 00(500) 01(500) chsool Q3(500)

L(500), VSOIL(SOU) v5(500) MOIST(500),K?, DENB

STSOUI, srsou(SOO) 50Lsou(500} SORSOY (500)

2(500),4(500), U{SOO) Ui (s00)

FO,F1 F2 F3, z: EAL,EM,EK,SS04(500)

KSO sxw SMAL, sPco2

SAL(SOO) sx(500) SM{500),SH(500),SHCO3(500),ASH(500},500C(500)
LKSO, LSKM LSMAL, LPC02 LSPCO2

ZKltsoo) zx2(300) 2H21(500) ZM22 (500),5041(500) ,5042(500}
TEMP, XKOHI XKOH 2, xxoas XKOH &

XKF1,XKF2, xxF3 xx?u xxrs XKF6, XKSO41, XKSOU2

XKHF, xxc021 xxcozz XKH xxu PCOZ N,T

AL(SOO) ALDH(SOO) ALOHZ(SOOJ ALOH3(500) ALOHB (500)
ALF(SOO) ALF2(500) ALF3(500), ALFH(SOO) ALFS(SOO) ALF6(500)
ALsou(soo) ALsouz(SOO) HF(SOO) ncos(soo) co3(500)

04 (500), H(500) FF(500),PH(500), zx(soo) zn2(500) S0U (500)
E£QCDOC, Doc(soo) rr(soo) F(10), ZJ(IO 10) Y{10), AH(:OO) AFF{500)
ZNA(SOO) CL(soo) ALIM(SOO) ALOBG(SDO) ALTOT(SOO) ANC(500)
KSO,LKSO,LSKM, LSHAL LPco2, LsPCO2

K1 xz K3,K4, KP L(SOO) MOISTI MOISTF,MOISTS,MOIST(500)

ZXI3=SAL(I)*9.0
2I2=(SM(I)+3SS04(1))*4.0
ZI1=SK(I)+SH(I)+SHCO3{I)
Z2I:=Z11+212+4213
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A=1825000,00(78.544T ) (.1 5)
F1=10%#{-A#SQRT(ZI)/(1+3QRT(ZI)))
F2=10%"( A%y O®SQRT(ZI)/(1+SQRT{ZI)))

F3=2109%(-A%9 0O*SQRT(ZI)/(1+SQRT(2I)})
C .
RETURN
END
c .
€ SUBROUTINE WRITES DIVERGENCE ERROR FROM NEWTON'S METHOD
c h
SUBROUTINE ERR2{COUNT)

WRITE(6,650) COUNT

650 FORMAT(1X,22HSOIL CHEM ERROR COUNT=,FS5.1)
C

STOP

END

SUBROUTINE CALCULATES STREAMWATER
MASS BALANCE FOR K,M2+,504

aoon

SUBROQUTINE MASSBAL

COMMON MAXT,DELT,R,MOISTF,MOISTS,MOISTI,A,D,VTOTAL

COMMON P (500),PS08(500),Q0(500),Q1(500),Q2(500),Q3(500)

COMMON L(500),VSOIL(500},VS(500),M0IST(500),KP,DENB

COMMON STSOU4I,STSO4(500),S0LS04(500),50RS04{500)

COMMON Z(500),W(500),U(500),U4(500)

COMMON FO,F1,F2,F3,Z1,EAL,EM,EK,SS04(500)

COMMON KSO, SKM, SMAL,SPC02

COMMON SAL(500),SK(500),SM(500),SH(300),SHC03(500),ASH(500),SD0C(500)
COMMON LKSO,LSKM,LSMAL,LPCO2,LSPCO2

COMMON 2K1(500),2K2(500),2ZM21(500),2ZM22(500),S041(500),5042(500)
COMMON TEMP,XKOH1,XKOH2,XKOH3, XKOH4

COMMON XKF1,XKF2,XKF3,XKF4,XKFS, XKF6, XKSO41, XKSQU2

COMMON XKHF XKCO21,XKC022, XKH xxu PCOZ,N,T

COMMON ALF(SOD) ALF2[5DD) ALF3(500) Aqu(SOO) ALFS (5..),ALF&{500)
COMMON ALSOY(500), ALsoua(SOO) PF(SOO) HC03()00) €03(500)

COMMON QH(500), §(500), FF(500),PH(500),ZK (500}, 242 (500,504 (500)
COMMON EQCDQC, DOC(500)},TF(500),F(10),2J(10, 10) Y(13),AH(500),AFF(50C)
COMMON ZNA(500), cL(500], ALIV(SOO) ALORG (500) ,ALTOT (500), ANC(500)
REAL  KSO,LKSO,LSKM, LSMAL , LPCO2, LSPCO2

REAL  K1,K2, K3,Ku, KP,L(500),M0ISTI,HOISTF,MOISTS,MOIST (500)

DO 540 I=1,MAXT
ZK1(I)=ZK1(I)*, 000001
ZK2(I)=ZK2(I)®.000001
ZM21(1)=ZM21(I )", 00000
ZIM22(I)=ZM22 (I )*.000001
SCUY(I)}=S041(1)*. 000001
SO42(I )=S0u2(I)*,000001
TE(I)=TF(I)*.000001
ZINA(I )=ZNA(I)*®,000001
CL(I)=CL(I}* 000001

S40 CONTINUE

DO 550 I=1,MAXT
ZK(1)= (Q1(I)'ZK!(I)+02(I)'ZKE(I)+L(I)'SK(I))/03(I)
ZM2 (1)=(Q1(T)}*2ZM21(2)+Q2(I)"ZM22 (1)L (1) *sSM(1))/Q3
SOU(I)=(Q1(T)?SO41(I)+Q2(1 )*S042(I )+L(LI"SS04(1))/
550 CONTINUE
c
RETURN
END

(1)
Q3(I)
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SUBROUTINE SOLVES THE STREAMWATER CHARGE AND MASS
BALANCE EQUATIONS USING NEWTON'S METHQD

OO0

SUBROUTINE STREAM
COMMON MAXT,DELT,R,MOISTF,MOISTS,MOISTI,A,D,VTOTAL
COMMCN P(500),PS04(500),Q0(500),Q1(500),Q2(500),Q3(500)
COMMON L(500),VSOIL(500),vs(500),4015T(500),KP ,DENB
COMMON STSQMUI,STSO4(500),S0LS04(500),SORS04(500)
COMMON 2(S500),W(S00),U{500),H(500)
COMMON FO,F1,F2,F3,ZI,EAL,EM,EK,S504(500)
COMMON XSO, SKM,SMAL,SPCO2
COMMON SAL(500),8K(500),5M(500),5H(500),SHCO3(500),ASH(50Q),5D0C(50Q)
COMMON LKSO,LSKM,LSMAL,LPCO2,LSPCO2
COMMON ZK1(500),2K2(500),2M21(500),ZM22(500),5041(500),5042(500)
COMMON TEMP, XXOH 1, XKOH 2, XKOH 3, XKOH4
COMMON XKF1,XKF2, XKF3, XKF&, XKFS, XKF6, XKSO41, XKS042
COMMON XKHF,XKCO21,XKCO22,XKH, XKW, PCO2,N,T
COMMON AL({500),ALOH(500),ALOH2(500),ALOHI(500),ALOH4(500)
COMMON ALF(S00),ALF2(500) ,ALF3I(500),ALF4{500),ALFS(S00) ,ALF6(S00)
COMMON ALSO4(500),ALSOU2(500) ,HF(500) ,HCO3(500),C03(500)
COMMON OH (500} ,H(500),FF(500),PH(500),ZK{500),2ZM2(500),504(S00)
COMMON EQCDOC,D0C(508),TF(500),F(10),2J(10,10),¥(10) ,AH{500) ,AFF(500)
COMMON ZNA{500),CL{500),ALIN(500),ALORG(500),ALTOT(500),ANC(500)
REAL  KSO,LKSO,LSKM,LSMAL,LPCO2,LSPCO2
REAL  K1,K2,K3,KY4,KP,L(500),MO0ISTI,MO1STF, MOISTS,MOIST(500)
C
GUESS=. 00001
o CALCULATES CONCENTRATIONS FOR EACH TIME STEP
DO 805 I=1,MAXT
c SETS INITIAL CONDITIONS
N=2
COUNT=0.0
AH(1)=GUESS
PRINT(6,%) I
AFF(I)=0.5*TF(I)
FO=1_0
F2z1.0
F321.0
2I1=0.0
PH(I )==ALOG1O(AH(I))
700 COUNT 2COUNT«+1.0
IF(PH(I).LE.4.75) GO TO T10
KSOat10%4(B8,77)
GO 10 720
T10 KS0210%2(8.11)
NONLINEAR EQUATIONS TO BE SOLVED
720 F(1)aAH(L)/F1ZK(I}+2.0%2M2(1)+3.0?KSOAH(I)**3/F3
+2.0%XKOH1PKSORAH (I )*92 /F2+XXOH2 XSO AH(I ) /F1
«2. 0*XKF1AKSOPAH (I )P #39AFF(I ) /F2
+XKF2%KSOPAH(T )R RIRAFF (1 )992 /P
+AKSON1 ®XSOMF2VAR (1) *PI¥S0L (1) /F14ZNA{I)
-2.0%304(1)-XKCO21 #*XKH*PCO2/(F1%AH (1))
-2.0%XKCO21*XKCO22 *XKH *PCO2/(F2pH (1) "e2)
~XKOHA*KSO/{FI1PAH{]))-XKFUBKSOMAH(T )P 93 #AFF (L )84 /F 1
-2.0"XXFS*'KSOPAH (L) *93PAFF(I)* o5 /F2
3. 08XKF6PKSOPAH(I )OI SAFF(1)*#6/F3
~AFF(I)/F1-XKSOUZ PKSORF2 9928504 (L) #9281 (1)} #03/F
=XKW/ (F1*AH(I))=-EQCDOC*DOC(II~CL(I)

o]

LK B B K B BE BE 3R SR 2N 4
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F(2)Y=AH (I)?AFF(1)/(XKHF*FO }+AFF(I)/F1
+XKF1PKSOPAH (I ) **#3%AFF(] }/F2
+2. . 0"XKF2 ®KSORAH (1) #3WAFF (1) #92/F1
+3.0"XKFISORAH (I )¥9IAFF (I )**3 /F0
+U _O®XKF4 SKSO®AH(I)*O3IRAFF(I) "oy /F1
+5 . 08XKFSPKSORAH (T )* "3 #AFF (I )" 45 /F2
+6. O'XKF6 *KSOPAH (I )W #304FF(1)* % /F3-TF(1)
CHANGES FUNCTIONS TO NEGATIVE VALUES
DO 725 K=1,N
F(K)=-F({K)
725 CONTINUE
C SETS JACOBIAN MATRIX DF(XI)/DXI
ZJ(1,1)21.0/F1+9. 0*KSORAH (I )#*2/F3+4. 0 ¥XKOH 1 *KSO"AH (1) /F2
+XKOH2*KSO0/F1+46, 09XKF 1 %KSO®AH (T )* "2 BAFF (1 )/F2
+3,05XKF2"XSOMAH (1) o228 APF(T) ®92/F
+3. 0*XKSOUTSKSO*F29S0L (I IMAH(T )" %2 /F1
+XKCO21 #XKH #PCO2 /(F19AH (T )®*2)
+h, O%XKCO21*{KCO22 *XKH *PCO2/(F2*AH (L }**3)
+XKOHU SO/ (F1*AH (1) *#%2)
=3 0PXKFUSKSOPAH(I ) #R20AFF (I ) "84 /F1
-6,0"XKF5 "KSOAH{L ) *#28gAFF (I ) # 85 /F2
-9 . O"XEF6KSORAH(L J Y2 9AFF(I )2%5 /F3
=3.0XKSOU2 *(SO*F2 #2504 (L) " 928 AH (I ) " #2/F
+XKW/(F1%AH(L)®*2)
2J(1,2)=2, O"XKF 1*KSORAH(L ) 283 /F2+2. O¥XKF 25K SO®AH (I )*#3*#AFF(I ) /F1
-4 OFXKFURKSORAH (I )##3#AFF(1)##3/F1
=10, 0¥XKFSR{SORAH (I )R #ARF(T )Py /F2
=18, 0" XKFERKSORAH (I ) *#38AFF (I} #985/F3-1.0/F1
2J(2, 1)=AFF(I)/(XKHF®FO)+3,  0®XKF 1"KSO®AH{I )*#2 #pFF (1) /F2
+6.0%XKF2 *KSORAH (I )##23AFF (1) *##*2/F
«9, OFXKF3I*KSOPAH(I )#e28AFF (] )##3 /F0
+12. 0 XKFY #KSOMAH (I ) " #2"AFF (I )" *4/F
+15, 0XKFS*KSOYAH (T )RR2AFF (] )005 /F2
+18.0"XKFOPKSORAH (I )" #2%AFF(I)**6/F3
2J(2,2)=AH{I)/{XKHF*F0)+1. 0/F1+XKF1'KSO'AH(I)"3/F2
+U O*XKF2 #KSO®AH (L ) ##39AFF (1) /F1
+9, OFXKFI®KSOMAH(T J#*3SAFPF(I }"®2 /FO
+16, 0 XKFY *RSOYAH (L) #*#3#AFF(I) " ¥3/51
+25 . 0#XKFS*KSOMAH(T YRR I#AFF (I ) *#Yy /F2
+36.0*XKFO *KSORAH (I ) #*3¥AFF (L) *#5/F3
CALLS SUBROUTINE TO SOLVE LINEAR SYSTEM OF EQUATIONS
ZJ3{(1,J)*Y(J)==F(1}

e ¢ & 4+ + ¢

t++ + ¢+ 444444

+ + 4

+ + + 4+ +

Qe ¢+ 4+ 4

CALL SOLVE
L AUUS HhHANUL Ur ALLLVYALLEY IV BRALDSLLlug ﬂbul'xa;_
AY{I}=AH (T )+Y (1)
AFF{I)=AFF(I)+Y(2)
IF(AH{I).LE.0.0) GO TO 799
c CALCULATES SPECIES ACTIVITIES
AAL =KSO*AH(I)®#3
AALOH=XKOH1®AAL/AH(I)
AALOH2:=XKOH2®AAL/AH(I)*®2
AALOH32XKOH3I*®AAL 7AH(I)®**3
AALOHU =XKOHU4 *AAL /AH (I ) ®#Y
AALSOU=XKSOL1SAAL*F2¥304(T)
AALSOU2:=XKSOU2RAALRF2e#20304 (1) ##2
AALF =XKF1#AAL *AFF(I)
AALF2=XKF2®AAL®AFF{1)®*#2
AALF 3=XKF3*AAL®AFF(I )23
AALFU =XKFUBAALBAFF{I) "%
AALFS=XKFS5YAAL®AFF(I )9S
AALFG6:=XKF6*AAL®AFF(I)®%6
AHF =AH(I }®*AFF(I )/XKHF
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AHCO3=XKCO21 *XKH9PCO2/AH (X)
ACO3zXKCQ22*AHCO3/AH(I)
AQH=XKW/AH (1)

c CALCULATES CONC FROM ACTIVITIES AND ACTIVITY COEF'S
AL (I ) =AAL/F3
ALOH (I )sAALOH/F2
ALOH2(1)zAALOH2/F1
ALDH3(I Y=AALOH3/FO
ALOHY (I)=AALOHY/F1
ALSOG{T YzAALSON/F1
ALSO42(1)zAALSON2/F1
ALF(I)=AALF/F2
ALF2(I)=AALF2/F1
ALF3I(I)zAALF3/FO
ALFU (I)=AALFU/F
ALFS(I)sAALFS/F2
ALFB{I)zAALF6/F3
HF (I )sAHF/F0Q
HCO3I(I)=AHCO3/F1
CO3(I)=ACO3/F2
OH (I ) =AOH/F1
H(I)sAH(I)/F1
PH{I}==-ALOG10{AH{I))}

FF{I)zAFF(I)/F1

c CALLS IONIC STRENTH ADJUSTMENT SUBROUTINE
CALL IONAD(I)

c CHECKS TOLERENCE
IF(ABS(Y(1)/AH(I)).LE.0.0001) GO TO 790
GO TO 798
790 IF(ABS{Y{2)/AFF{1)).LE.0.000%) GO TO 800

c
798 IF(COUNT.GE.H40) CALL ERR(COUNT)

GO TO 700

799 AH(I)=GUESS+0.S"GUESS
G¢ TO 700

800 GUESS=AH(I)

c

ALIN(I)=2(AL(I)+ALOH(I)+ALOH2(I)+ALORI(I)+ALOKU(I )+ALSOU(I)+ALSQU2(T)~
- ALF(I)«ALF2(I)}+ALF3(I)+ALFU(I)+ALF5(I)+ALF6(1))®2T7C00000.
ALORG(I1)=223,46%D0C(I)%#1 0BUBALIN(I)*#0. 022
ALTOT(I)=ALIN(I)+ALORG(I)

ALIN(I)=sALIN(I)/27.

ALORG(I)=ALORG(I)/27.

ALTOT(I)=ALTOT(I)}/27.
ANC(I)=HCO3(1)+2%CO3(1)+ALOH(I)+2%ALOH2{T)+3*ALOHI(I )~
+ YEALOHY (I)«OH(I)=-H(I)

ANC(I)=ARC(I)*1000000.

.

805 CONTINUE
c

RETURN

END
c
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c SUBROUTINE ADJUSTS THE EQUILIBRIUM CONSTANTS (K'S)

aan

FOR TEMPERATURE

SUBRQUTINE TEMPCOR

COMMON
COMMCN
coMMoN
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
REAL

REAL

EQCDOC

Ooon0n aoon

MAXT,DELT,R,MOISTF,MOISTS,MOISTI,A,D, VTOTAL

P(500), PS04 (500),Q0(500),Q1(500),Q2(500),Q3(500)
L(500),VSOIL(500),VS (500),M0IST(500) ,KP, DENB
STSO4I,STSO4(500),S0LSO4 (500),S0RSQ4(500)
2(500),W(500),U(500),U4(500)
FO,F1,F2,F3,21,EAL,EM,EK,5508(500)

KSO, SKM, SMAL , SPCO2
SAL(500),5K(500),SM(500),SH(500),SHCO3(500) ,ASH{500),5D0C{500)
LKSO,LSKM,LSMAL,LPCO2, LSPCO2
ZK1(500),2K2(500),2M21(500),2ZM22 (500),S041(500),5042(500)
TEMP, XKOH 1, XKOH 2, XKOH 3, XKOHU4

XKF 1, XXF2, XKF 3, XKF 4, XKF'S, XKF 6, XKSOU1, XKSO42

XKHF, XKC021, XKCO22, XKH, XKW, PCO2, N, T
AL(500),ALOH(500),ALOH2(500),ALOK3(500) ,ALOHU(500)
ALF(500),ALF2(500) ,ALF3(500),ALF4(5S00) ,ALF5(500),ALF5(500)
ALSOU4{300),ALS042(500) ,HF(500),HC03(500),C03(500)
04(500),H(500),FF(500),PH(500),2K(500),2M2(500),504(500)
EQCDOC, DOC{500),TF(500),F(10),2J(10,10),¥(10) ,AH{500) ,AFF(500)
ZNA(S00),CL(500),ALIN(500),ALORG (500) ,ALTOT(500) ,ANC{500)
KSO,LKSO, LSKM, LSMAL, LPCO2, LSPCO2
K1,K2,K3,K4,KP,L(500),M0ISTI,MOISTF ,MOISTS, MOIST(500)

CHANGES UEQ/L ORGANIC CHARGE TO EQ/L

=EQCDOC® . 000001

LOG K= LOG K298 - (H0/2.303*R)*(1/T-1/298)

R=1.987 CAL/K-MOL

T=273.15«TEMP
CON=(1/T-1/298,15) /4,5761
c LOGC K '
ZKOH12=-4,99=-11900°CON
ZKOH2=-10, 10

ZKOH3=z=-156.0
ZKOHU4:=-23,0-48060, *CON

ZKF1=7,

01-1100.%CON

ZKF2=212,75-2000.*CON
IKF3217.02-2200.%CON
ZKF4=19.72~2200.*CON
ZKFS5220.91-1800.%CON
ZKF6220.86
ZKSOU123.02-2150.%CON
IKS04224,92-2840,*CON
ZKCO212-6,35+2207,2CON
ZKC0222-10,33-3617.*CON
ZKHF2-3.169+3460,"CON
ZKW==4870,99/T+6.0875-0,01706%T

ZKHz2-1.

S

ZKS0=LKSO

C K

XXKOH1210%*%(ZX0H 1)
XKQH2=210%%(ZX0H2)
XKOH3=2109%(2K0OH3)
XKOHUz10%8{ZKOHY )
XKF1z10®9(ZKF 1)
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XKF 321

oe=R(ZKF3)

XKFE=1088(7KFY)
XKES=10#%( ZKFS)
XKF6=10"2(ZKF6)

XKsoul
XKsouz
XKcp21
XKcoz2
XXHF =1
IKW=10
XKH=10
K30=10
SKM=10
SMAL =1
PCO2=1
Spco2:=
c
RETURN
END

SuB

aonoan

=108 (2K5041)
=109%{7KS042)
s10%%(ZKCO2Y)
=10%%(2KC022)
O ®%(ZKHF)
SH(ZKW)
#8{7KH)
#8(7KS0)

R ([ SKM)

Q®% (LSMAL)
OR#({PCO2)
10%#(LSPCD2)

ROUTINE CALCULATES THE ACTIVITY COEF FROM THE
IONIC STRENGTH USING THE GUNTELBERG APPROXIMATION

SUBROUTINE IONAD(I)

COMMON
COMMON
COMMON
COMMON
COMMCN
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
REAL

REAL

MAXT,DELT,R,MOISTF,MOISTS,MOISTI,A,D, VIOTAL
P(500),PS04(500),Q9(500),Q1(500),Q2(500),Q23(500)
L(500),VSOIL(500),VS(5G0),M0IST(500),KkP, DENB

STSO41,STSO4 (500),S0L504 (500),SORSOY (500)
Z(500),wW(500),U(500),04(500)
FO,F1,F2,F3,ZI,5AL,EM,EK,SSO4 (500)

KSQ, SKM, SMAL,SPCO2
SAL(500),5K(500),SM{500),SH{500),3HC03(500),ASH(500),5D0C(500)
LKSO, LSKM,LSMAL,LPCO2, LSPCO2
ZK1(500),ZK2(500),ZM21(500),2M22(500),S041(500),5042(500)
TEMP, XKOH 1, XKOH 2, XKOH 3, XKOHY

XKF 1, XKF 2, XKF 3, XKF 4, XKFS, XKF 6, XKSO41, XKSO42

XKHF, XKCO21, XKCO22, XKH, XKW, PCO2, N, T
AL(500),ALOH(500),ALOH2(500),ALOH3(500),ALOHY(500)
ALF(500),ALF2 (500),ALF3(500),ALF4(500),ALFS5(500) ,ALF6(500)
ALSO4(500),ALSO42(500),HF(500),HC03(500),C03(500)
OH(500),4(500),FF(500),PH(500),ZK{500),2ZM2(500),S04 (500)
EQCDOC,DOC(500),TF(500),F(10),2J(10,10),Y(10),AH(500) ,AFF(5C0)
ZNA(500),CL(500),ALIN(500),ALORG (500),ALTOT (500),ANC(500)
XS0, LKSO, LSKM, LSMAL , LPCO2, LSPCO2

K1,K2,X3,KN4,KP,L(500) ,MOISTI,MOISTF,MOISTS,MOIST(500)

REAL LOGFO,LOGF1,LOGF2,LOGF3

c
ZI3=AL
212=(2
Z11=ZK
Zr=(21
A=1825

[ L
LOGFO=
LOGF 1=
LOGF2=
LOGF 3=

c A
Fa=10¢®
F1=z10%
F2=10*
F3=10¢

{1)9g.0

M2(I)+SOU(I)+ALOH(I )+ALF(I)+ALFS(I))}® 0
(I)«H(I)+ALOH2 (I )+ALOHY (T )+ALF2 (I )+ALF4 (I )«ALSO4 (I)+ALSO42(I)
14212+2I3)/72.0

000.0°(78.54%T)"% (.1, 5)

OG ACTIVITY COEF

0,19z21

~A%SQRT(ZI)/(1+SQRT{ZI))

~A%Y 0®"SQRT(ZI)/(1+3QRT(ZI))

-AY9_ O®SQRT(ZI)}/{1+SQRT(2ZI))

CTIVITY COEF

eLOGFQ

*LOGF1

*LOGF2

*LOGF3
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Cc

c

RETURN
END

SUBROUTINE SOLVES A SYSTEM OF LINEAR EQUATIONS

c
c

c

USING GAUSS ELIMINATION

SUBROUTINE SOLVE

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
REAL

REAL

MAXT ,DELT,R,MOISTF,MOISTS,MOISTI,A,D, VTOTAL
P(500),PS04(500),Q0(500),Q1(500),Q2(500),Q3(500)
L(500),VSOIL(500),VS (500),MOIST(500),KP,DENB

STSO4I,STSO4 (500),S0LS04 (500),SORS04 (500)
Z(500),W(500),0(500),04(500)
FO,F1,F2,F3,ZI,EAL,EM,EK,S504(500)

K50, 5KM, SMAL, SPCO2
SAL(500),SK(500),SM(500),SH(500),SHCO3(500),ASH({500),SD0C(500)
LKS0,LSKM,LSMAL,LPCO2,LSPCO2
ZK1(500),2K2(500),ZM21(500),ZM22(500),5041(500),5042(500)
TEMP,XKOH 1, XKOH 2, XKOH 3, XKOHY

XKF 1, XKF2, XKF 3, XKE 4, XKF5, XKF 6, XKSO41, XKS042

XKHP, XKCO21,XKC022, XKH, XKW, PCO2,N, T
AL(500),ALOH(500),ALOH2(500),ALOH3(500),ALOH4(500)
ALF(500),ALF2(500),ALF3(500) ,ALFY4(500),ALF5(500),ALF5(500)
ALSOU(500),ALS042(500) ,HF(500),HCO3(500),C03(500)

0H (500),4(500),FF(500), PH(500),2K (500),2ZM2 (500),504 (500)
EQCDOC, DOC(500),TF(500) ,F(10),2J(10,10),¥(10) ,AH(500),AFF(500)
ZNA(500),CL{500),ALIN(500),ALORG (500} ,ALTOT(500),ANC(500)
KS0,LKSO0,LSKM, LSMAL,LPCO2,LSPCO2
K1,K2,K3,K4,KP,L(500),MOISTI,MOISTF,MOISTS,MOIST (500)

C ELEMENT OF ELIMINATION

c

c
c

c

N1=N-1
DO 160
ZIMAX=0.
IMAX=0

M=1,N?

FIND MAX OF COLUMN

DO 120

I=M,N

IF(ABS(ZJ(I,M}).LE.ZMAX) GO TO 120

IMAX=I

IMAX=ABS(ZJ(I M)}
120 CONTINUE

ERROR CHECK )
IF(IMAX.EQ.0) CALL ERROR (IMAX)

ROW

INTERCHANGE

IF(IMAX.EQ.M) GO TO 140

V=F(M)

F(M)=F(IMAX)
F(IMAX)=V

DO 13C

¥=ZJ(M,

J=M N
J)

2J{M,J)=2J (IMAX,J)

ZJ(IMAX, J)=V

130 CONTINUE
DIAGONALIZE

140 M1=M+1

DG 150

v=2J(I,

I=M1,N
M)/ZJ(M, M)

F(L)sF(I)-V*F(M)

DO 150

J=M N

ZJ(1,J)=2(1,J)-V*2J(M,J)
150 CONTINUE
160 CONTINUE
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Cc BACK SUBSTITUTION
DO 165 I=1,N
Y(I}=0.0
165 CONTINUE
Y(N)sF(N}/ZJ(N,N)
DO 180 Ks1,N3
I=N-K
AizZpwi
DO 170 J=I1,N
Y(I)=Y(T)eX(J)PZJ(I,J)
170 CONTINUE
Y{I)z{(F(I)=-Y(I))s2J(1,1)
180 CONTINUE
RETURN
END
C ERROR SUBRQUTINE
SUBROUTINE ERROR(IMAX)
WRITE(3,250) IMAX
250 FORMAT(1X, 11HERROR IMAX=:,I5)
STOP
END
Cc ERR SUBRQUTINE
SUBROUTINE ERR(COUNT)
_WRITE(S, 350) COUNT
350 FORMAT(1X,23HDIVERGENCE ERROR COUNT=,FS.1)
STOP
END
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56. 0
56.0
55.5
54, 0
4y, 2
44,9
uy. 0
43.9
43.0
43.0
43.0
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5k, 0
i1
Ly, 7
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45. 7
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69.0
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68. 6
68. 3
68.0
68.0
68.0

56.0
56.0
55.5
52.0
4y, 4
4y.8
44.0
43.8
43.0
43.0
43.0
43.4
44,0
uk, 2
44.8
45,4
46.0
45.6
45,5
45,2
45, 1
45, 4
46.0
46.5
46.5
66.0
66.0
66.0
69.0
75.5
73.3
72.0
72.0
72.0
72.0
71.8
70.9
70.14
70.0
69.8
69.5
69.2
69.0
69.0
68.8
68.5
68.2
68.0
68.0
68.0

56.0
56.0
55.5
50.0
4y, 6
by .6
4y.0
43.6
43.0
k3.0
43.0
43.6
44,0
44.3
4y.9
45.5
45.9
45.6
45.5
b5.2
45.2
45.5
46.0
46.5
46.5
66.0
66.0
66.0
71.0
75.5
72.9
72.0
72.0
72.0
72.0
71.6
70.9
70.3
70.0
69.8
69.5
69.2
69.0
69.0
68.8
68.5
68.2
68.0
68.0
68.0

37

56.0
55.5
55.5
48.0
4y.8
Yy, 4

By .0

43. 4
43,0
43.0
43.0
43.8
u4.0
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46.5
66.0
66.0
66.0
73.0
75.0
72.6
72.0
72.0
72.0
72.0
71.4
70.8
70.2
70.0
69.7
69.4
69. 1
69.0
69.0
68.7
68. 4
68. 1
68.0
68.0
68.0

56.0
55.5
55.5
46,0
44.9
4y, 2
44,0
43.2
43,0
43,0
43,0
43.9
44,0
44,5
45,9
4s5.8
45,8
45.5
45,4
45,1
45, 3
45.5
46,0
46.5
46.5
66.0
66.0
66.0
75.0
74.5
72.3
72.0
72.0
72.0
72.0
71.2
70.7
70.1
70.0
69.7
69.4
69.1
69.0
69.0
68.7
68. 4
68.1
68.0
68.0
68.0

56.0
55.5
55.5
44,0
k5.0
Uy, o0
44,0
43.0
43,0
43.0
43.0
44,0
ky.0
44,6
45. 2
46.0
4s5.7
45,5
45.3
45.0
45,3
4s5.5
46.0
46.5
46,5
66.0
66.0
66.0
76.0
T4.0
72.0
72.0
72.0
72.0
72.0
71.0
70.6
70.0
69.9
69.6
69.3
69.0
69.0
69.0
68.6
68.3
68.0
68.0
68.0
68.0



76.0
76.0
76.0
77.5
80.0
83.0
83.0
8k, 0
84.0
84.0
85.0
84.5
82.0
82.2
83.8
8k.8
83.2
82.1
82.5
82.9
82. 1
81.5
80.9
80.0
79.5
52.0
52.0
53.0
53.5
57.0
62.2
63.2
64.0
65.0
70.0
70.0
70.0
69.5
69.0
68. 8
68.5
68. 2
68. 1
68. 7
68.9
68. 6
68. 2
68.0
66.8
65.5
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65.3

76.
76.
76.
77.
82.
83.

84,
84,
au.
85.

82.
83.
84,
84,
82.
82.
82.
82.
81.
81.
80.
79.
79.
52.
52.
53.
55.
60.
- 62,
63.
64.
68.
70.
7G.
69.
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69.
68.
68,
68.
68.
70.
68.
68.
68.
67.
66.
65.
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76.0
75.5
78.0
82.5
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85.0
85.0
82.5
82.0
83.2
84.8
83.8
82.2
82.4
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82.3
81. 7
81.

80.&
79.6
79.1
52.0
53.0
53.0
55.5
61.0
62.9
64.0
64.0
69.0
70.0
70.0
69.7
69.1
68.9
68.6
68.3
68.0
68.5
70.0
68.7
68.3
68.0
67.3
65.9
65.1
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112.0
112.0
12,0
11,0
100.0
82.0
89.0
92.0
95.0
90.0
93.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
93.0
94.0
93.0
93.0
94.0
93.0
91.0
89.0
88.0
81.0
83.0
84,0
84.0
84.0
84.0
84.0
84,0
84.0
84.0
84.0
84.0
84.0
84.0
84.0
84.0
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95.0
95.0
95.0
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95.0
93.0
g4.0
93.0
93.0
94.0
93.0
91.0
89.0
86.0
81.0
84.0
84.0
84.0
84,0
84,0
84.0
84.0
84.0
84.0
84.0
8u.0
84.0
84.0
84.0
84.0

112.0
112.0
112.0
109.0
92.0
85.0
90.0
93.0
93.0
91.0
94,0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
93.0
94.0
93.0
94,0
93.0
93.0
90.0
89.0
84.0
82.0
84.0
84.0
84.0
84.0
84.0
8u.0
84.0
84.0
84,0
84.0
84,0
84.0
84.0
84,0
84,0
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106.0
84.0
88.0
91.0
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91.0
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95.0
95.0
85.0
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95.0
95.0
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104, 0
81.0
89.0
g2.0
35.0
90.0
g2.0
95.0
95.0
95.0
95.0
95,0
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95.0
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95.0
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94,0
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VSOIL(t) MOIST(t)
20790.0 .297
20772.17 .297
20756.0 . 297
20739.8 .296
20724.3 .296
20707.0 .296
20690, 2 . 296
206741 . 295
206%58.6 . 295
20643.6 . 295
20629.2 . 295
20615. 4 . 295
20602.1 . 294
20761. 4 . 297
209821.1 . 299
21253.2 . 304
22376.5 . 320
23225.1 .332
23999.7 . 343
24493 4 .350
25766.0 .368
26280.1 <377
28098.7 . 401
29721.1 25
32529.3 465
35670.7 .510
38515.3 .550
38927. 1 .556
39212.7 .560
38652.2 .556
35408.7 . 549
37867.7 . 541
37209.1 .532
36540.3 .522
35880.8 .513
35412. 4 . 506
34894.3 . 498
34571.4 .49y
34100.3 LU87
33549.4 479
33015.0 LUtz
32499.0 .uey
31994, 3 LUs5T
31506.3 U450
31037.9 U483
30588, 3 Lu37
30363.2 LU3y
30981.0 L4y3
42

L(t)

.0ok9
. 0047
.00U6
. 0044
. 0049
. 0047
. 0046
. 004y
. 0042
. 0041
. 0039
. 0037
. 0036
. 0034
. 0033
.0032
. 0030
. 0046
. 0062
. 0095
. 0208 -
.0293
.0370
0419
. 0547
. 0608
.0780
L0942
. 1223
. 1537
. 1822
. 1863
. 1891
. 1865
L1811
L1757
. 1691
. 1624
. 1558
151
. 1459
. 1427
. 1380
. 1325
L1272
. 1220
. 1169
L1

136.
197.
286.
426.
£55.
1370.
1983.
2531.
3060.
3510.
3887.
u157.
4371.
4321.
4220.
4109.
4008.
3781.
3660.
3500.
3278.
3133.
2933.
2781.
2568.
2467.
2368,
2299.
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49
50
51
52
53
54
55
56
ST
58
59

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
8y
85
86
87
88
89
90
91
g2
93
94
95
96
97
98

32509.
331671,
33485,
33129,
32751.
32320.
31865.
31399,
30945,
30505.
30080.
29671.
29278.
28902.
28541,
28195.
27864,
27546.
27242,
26951.
26672.
26404,
26143,
25902,
25667.
25442,
25226.
25019.
24821,
24631.
24449,
24275+
24108.
23948,
23795.
23649.
23508.
23373.
23244,
23121,
23002.
22889.
22780.
22676.
22576.
22481.
22389.
22301.
22217.
22137.
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b6y
4Ty
. 478
473
. 468
. 462
.55
.4lig
L 4u2
L1436
L1430
424
418
413
. 408
. 403
.398
. 394
. 289
.385
. 381
.377
.374
.370
.367
. 363
. 360
. 357
. 355
.352
. 349
. 347

-

. 344

-

. 342
. 340
. 338
. 336
. 334
. 332
. 330
. 329
. 327
. 325
. 324
. 323
. 321
. 320
.319
.317
.316

43

.1074
. 1029
. 1006
. 1068
1221
. 1286
. 1319
. 1283
. 1245
. 1202
L1157
.1110
. 1065
L1021
.0978
. 0937
.0898
. 0860
. 0824
. 0790
. 0756
. 0725
. 0694
. 0665
. 0637
.0610
. 0585
. 0560
. 0537

.0514

. 0493
.ou472
. 0452
. 0433
. 0415
. 0398
. 0381
. 0365
. 0350
. 0335
.0321
.0307
. 0294
. 0282
.0270
. 0259
. 0248
. 0238
. 0228
.0218

2283.0
2429, 9
2676.7
2963.9
3263.4
3266.7
3197.0
3112.5
3048, 2

2950.9

2863.3
2754.7
2646.6
2559. 4
2472.5
2396.9
2331.7
2226. 3
2121.5
2017.3
1934.1
1861.8
1779.2
1697. 4
1616. 1
1555, 4
1484, 9
1414, 9
1345, 2
1296. 4
1227.5
116¢9.3
1121.1
1083.7
1046.9
1009. €
973.0
937.0
910.6
885.2
865.0
8u43.6
823.0
803.2
783.5
763.2
TU3. 1
723.1
703.7
6£82.2

L6342
. 6750
.TU35
. 8233
. 9065
.9074
. 8881
. 8646
LBueT
.8197
. 7954
. 7652
. 7352
L7110
. 6868
. 6658
.6UT77
.6184
. 5893
.5604
. 5372
L8172
. 4gy2
L4715
L4489
. 4320
L4125
. 3930
. 3737
. 2601
.3410
. 3248
L3114
.3010
.2908
. 2805
.2703
. 2603
.2530
.2u45¢
L2403
.2343
. 2288
L2231
.2176
.2120
. 2064
. 2009
. 1955
. 1895



99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
17
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

© 21446,

22060.2
21986.
21915,
21847,
21782,
21720,
21660.
21603,
21549,
21496.

21398,
21352,
21308,
21265,
21225,
21186.
21149,
21113,
21079.
21046,
21015,
20985.
20956,
20928,
20902,
20877.
20853,
20825.
20807.
20786.
20765.
20746.
20727.
20709.
20692,
20675.
20660.
20645,
20630.
20616.
21153,
21140,
21128,
21116,
21105,
21075.
21045,
21016,
20987.
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.315
. 314
. 313
.312
.31
. 310
. 309
. 309
. 308
. 307
. 306
. 306
. 305
. 304
. 304

303

. 303
. 302
. 302
. 301

301

. 300
. 300
. 299
. 299
. 299
.298
.298
. 298
. 297
. 297
. 297
. 296
. 296
.296
. 296
. 295
. 295
. 295
. 295
. 295
. 302
. 302
. 302
. 302
. 302
. 301
. 301
. 300
. 300

44

.0209
.0200
.0192
. 0184
L0176
.0169
.0162
. 0155
.0148
.0142
.0136
.0130
.0125
.0120
.G115
.0110
.0105
L0101
. 0097
. 0093
. 0089
.C085
. 0081
.0078
. 0075
.0072
. 0069
. 0066
.0063

.0060

. 0058
. 0055
.0053
. 0051
. 0049
. 0047
. 005
. 0043
. 0041
. 0039
. 0038
.0036
.0035
. 0033
. 0032
. 0085
. 0084
. 0083
. 0082
.0081

662.
643.
623.
60U,
585,
566.
547,
537.
527.
518.
507.
498.
488,
479,
k69,
4s58.
yy7,
435.
b2y,
y12.
up2.
390.
379.
372.
366.
358.
350.
343.
337.
329,
322.
317.
313.
308.
303.
299.
293.
289,
284,
280.
276.
272.
268.
264,
260.
277.
272.
270.
268.
263.
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. 1841
. 1786
L1733
. 1680
. 1626
L1574
. 1522
. 1494
L1465
. 1439
. 1410
. 1385
. 1357
. 1332
. 1304
L1274
. 1243
. 1209
.1179
L1147
L1117
. 1085
. 1055
.1035
.1018
. 0996
. 0975
. 0955
.0938
.0915
. 0897
. 0882
. 0872
. 0858
. 0842
. 0832
.0815
. 0805
. 0789
.0778
. 0769
.C758
. OTU6
. 0735
. 0723
. 0770
.0758
. 0752
. 0745
.0732
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STS04(t)

400000.00
399900. 31
399804, 14
399711.38
399621. 89
399522, 20
399426. ol
399333.27
399243,79
399157, 47
399074, 67
398995, 27
398919, 16
401677.45
404438, 80
410034, 35
425656.59
442751, 52
455681, 03
LeuouT. 83
485367.21
496251, 04
502532.26
508360, 21
518603. 72
526208.55
532933.78
532954.73
532389. 80
530017. 90
526500. 72
522575.29
518471, 60
514387. 09
510377.06
507049, 24
503622.98
500888, 43
497751. 74
Houy27.00
491202, 65
488089. 11
485047.56
482108, 22
479290.52
476588, 08
474437.35
4TU161.91

SOLSO4(t)  SORSO4(t) SS04 (t)
5.65 4.80 . 00005886
5.65 4,80 . 00005886
5. 65 4.80 . 00005886
5.65 4,80 . 00005886

- 5.65 4,80 . 00005886
5.65 4,80 . 00005886
5.65 4. 80 . 00005886
5.65 4.80 . 00005886
5.65 4,80 . 00005886
5. 65 4.80 .00005886
5.65 4,80 . 00005886
5. €65 4, 80 . 00005886
5. 65 4,80 . 00005886
5.68 4,83 . 00005886
5.70 4,85 . 00005886
5.76 4.89 . 00005886
5.92 5.04 . 00005886
6.05 5.4 .00005886
6.16 5.24 . 00005886
5.23 5.30 . 00005913
6.41 5.45 . 00005941
6.50 5.52 . 00005995
6. 44 5.47 .00006170C
5.38 5.42 . 00006299
6.29 5.34% . 0C005%415
6. 14 5.22  .00006489
6.02 5.12 . 00006673
5.99 5.10  .00006768
5.97 5.07 .00006703
5.96 5.07 . 00006643
5.96 5.06 . 00006546
5.95 5.06 .C00056398
5.495 5.05% . 00006272
5.95 5.05 .00006243
5.94 5.05 .00006216
5.94 5.05 . 00006207
5.83 5.04 .00006204
5.62 5.04 . 00006195
5.02 5.03 . 00006193
5.92 5.03 . 00006192
5.92 5.03 .00006191
5.92 5.03 . 00006134
5.92 5.03 . 00006180
5.92 5.03 . 00006170
5.92 5.03 .00006165
5.92 5.03 .00006165
5.91 5.02 . 00006164
5.86 4.98 .00006163
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475905, 85
475457, 10
474492, 98
472354, 60
470085, 48
467496.93
464792, 95
462062.32
459428, 43
456886. 92
454433, 93
452074, 16
449809.98
447638.71
445557, 45
443562.095
441651, 88
439820.#7
438066.63
436386.00
434775. 90
433233.39
431755.63
430339.90
428983.61
427684, 26
426439, 46
y25246.92
424104, 44
423009.92
421961.36
420956. 81
419994, 4y
413072.u46
418189.19
417343.00
316532.34
415755.70
415011.67
414298.88
413616.00
§412961.79
412335.05
411734.62
411159. 39
410608. 31
410080. 36
409574.58
409090.02
408625.81
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. 00006162
. 00006162
. 00006161

. 00006161

. 00006150
. 00006099
. 00006008
. 00005956
. 00005921
. C0005919

00005918

. 00005816
. 00005614

00005913

. 00005913
. 00005912
. 00005911
. 00005911
. 00005910
. 00005910
. 00005910
. 00005909
.0000590¢9
. 00005608
. 00005908
. 00005908
. 00005907
. 00005907
. 00005907
. 00005906
. 00005906
. 00005906
. 00005905
. 00005905
. 00005905
. 00005904
. 00005904
. 00005904
.0000590u
. 00005904
. 00005903
. 00005903
. 00005903
. 00005903
. 00005903
. 00005902
. 00005902
. 00005902
. 00005902
. 00005902



99
100
101
102
103
104
105
106
107
108
109
110
1M1
12
113
114
115
116
mT
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

143

144
145
146
147
148

408181.
407755,
407346.
406955.
406581.
hpo222.
405878,
405549.
405233.
404931,
404641,
404364,
4o4098.
4o38u3.
403599.
403365.
403141,
402927.
402721.
Lo2525.
402336.
402155,
401982,
401816,
401657.
4015085.
401359.
4g1220.
401086.
400957.
400835,
400717.
400604,
Logugs.
400393.
400294,
400199.
400108,
400020.
399937.
399857.
4o1628.
401555.
401484,
4oru17.
4o1352.
401178.
401007.
400839,
400673.

09
03
86
82
20
31
48
08
51
19
56
08
26
59
61
88
95

g1
02
39
63
56
70
81
58
75
04
19
96
1

67
66
18
o4
06
07
90
39
38
56
12
78
38

84
46
09
10
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mw

—

s
\V]

.
o0
no

.
e o]

. 00005902
. 00005901
. 00005901
. 00005901
. G0005901
. 00005901
. 00005901
. 00005901
. 00005901
.00005901
.00005900
. 00005900
.00005900
.00005900
.00005500
. 00005900
. 00005900
.00005900
. 00005900
. 00005900
. 00005900
.00005900
. 00005200
. 00005900
. 00005899
. 00005899
. 00005899
. 00005899
. 00005899
. 00005899
. 00005899
. 00005899
. 00005899
. 00005899
. 00005899
.00005899
. 00005899
. 00005899
. 00005899
. 00005899
. 00005699
. 00005899
. 00005899
.00005899
. 00005899
. 00005899
. 00005899
. 00005880
. 00005880
. 00005880



O O~ EWRN -

10
11
12
13
14
15
16
17
13
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33
3y
35
36
37
38
39
40
41

42
43
4y
4s
s
47
48

SAL(t) SK(t)
.3526E-05 .46U5E-05
.3526E-05 .46U45E-05
. 3526E~05 .UBUSE-0S
.3526E-05 .U4B6USE-0S
.3526E-05 .46U5E-05
.35265-05 .4645E-05
.3526E-05 .L4HUSE-OS
. 3526E-05 .UBUSE-05
.3526E-05 .46U45E-CS
.3526E-05 ., 4645E-05
.3526E8~05 .4645E-05
.35268-05 .U4K8U455-05
.3526E-05 .H4645E-05
.3526E-05 .UOUSE-05
.3526E-05 .UELSE-05
. 3526£-05 .U46U5E-05
.3526E-05 .U4BUSE-05
.3526E-05 .46USE-05
.3481E-065 .4B26E-05
. 3454E .05 .4614E-05
.3U27E-05 .UH02E-05
.3817E-05 .U4597E-05
. 3484805 ,4625F-05
.3522E-05 .45640E~-05
. 3552£-05 .4651E-05
.3555E-05 .U4652E~-05
.36295-05 .4681E-05
. 3645E-05 .4687E-05
.3558E-05 ,U651E-05
. 347T4E-05 .UB616E-05
.3368E-05 .45T1E-05
.3254FE-05 .U4522E-05
.3132E-05 .4468E-05
.3093E-05 ,4450E-05
.3056E-05 .4433E-05
.3C7T1E-05 .H4440E-05
.3112E-05 .U459E-05
.3150E-05 ,U4T6E-0S
.3213E-05 .4505E-05
.3278E-05 .M4534E-05
. 3343E-05 .4563E-05
.3404E-05 .4590E-05
.3468E-05 .U4618BE-05
.348L4E-05 ,U625E-05
.3504E-05 .U4633E-05
.3503E-05 .U4633E-05
. 3480E-05 .4623E-05
. 3458E-05 .4613E-05

48

SM(t)

. 686UE-O4
. 6B6UE-0UY
. 6BOUE-OU
. 686UE-OY
.686UE-04
.686UE-04
.6BHHE 0N
.6BOUE-OY
.686UE-04
. 686UE-04
.68OUE-OUL
.686UE-04
.6864E-04
.686U4E-04
. EBHUE-OU
.6864E-04
.6864E-04
.E864E -0
.6807E-04
.67T72E-04
.0737E-04
.E723E-04
.68072-04
.6653E-04
. 6690E-04
.6893E-04
.5984E-04
. 7003E-04
.6893E-04
.6788E-04
.6653E-04
.6505E-04
.6346E-04
.6295E-04
. 6245E-04
.6266E-04
.6320E-04
.637T1E-04
.bUSUE-QU
.6539E-04
.E62UE-04
.B6TOUE-OY
.6786E-04
.680TE-0QY
. 6832E-04
.6B831E-04
. 6802E-04
.6773E-04

SH(t)
. 2838E-04
. 2838E-04
.2838E-04
. 2838E-04
.2838E-04
.2838E-04
.2838E-04
.2838E-04
.2838E-04
.2838E-04
.2838E-04
.2838E-04
. 2838E-04
.2838E-04
.2838E-04
.2838E-04
.2838E-04
.2838E-04
.2826E2-04
. 2819E-04
.2812E-04
.2809E-04
.2825E-04
.2835E-04
.2842E-04
.2842E-0U4
.2860E-04
.2863E-04
. 28U2E-Q4
.2820E-04
.2793E-04
.2T63E-04
.2730E-04
.27182-04
.2708E-04
.2T13E-0Y
L2T724E-0%
. 2735E-04
.2T52E=-04
.2770E-0Y4
.2788E-04
.2804E-04
. 2821E-04
.2825E-04
.2831E-04
.2830E-04
. 2825E-04
.2819E-0Y4

SHCQ3(t)

.2102E-05
.2102E-05
.2102E-05
.2102E-05
.2102E-05
.2102E-05
. 2102E-05
.2102E-05
.2102E-05
.2102E-05
.2102E-05
.2102E-05
.2102E-05
.2102E-05
.2102E-05
.2102E-05
.2102E-05
.2102E=-05
.2111E-05
.2116E-05
L2121E-05
.2124E-05
.2112E-05
.21062-05
.2102E-05
.21022-05
.2090E~05
. 2088£-05
.2103E-05
.2113E-05
.2138E~05
.2160E-05
. 2185805
.2193E-05
.2201E~05
.21975-05
.2188E-05
.2130E-05
.2167E-05
.2152E-05
. 2140E-05
.2128E-05
.2115E-05
«2112E=-05
. 2109E~05
.2109E-05
.2113E-05
.2117E-05



49 .3391E-05 ,458LUE-05

50 .3324E-05 .U4555E-05
51 .3258E-05 .4526E-05
52 .3193E-05 .4496E-05
53 .3143E-05 ,44T74E-05
5S4 .3070E~05 .U44UOE-05
55 .2888E-05 ,4354E-05
56 .2899E-05 .U4360E-05
57T .2919E-05 .43T70E-05
58 .2960E-05 ,4390E-05
59 .3002E-05 .4410E-D5
60 .3043E-05 .U4Y29E-05
61 .3063E-05 .443QE-05
62 .3084E-05 .4ubBE-05
63 .310SE-05 .U4458E-05
64 .31265-05 .U4468E-05
65 .3147E-05 .U478E-05
66 .3168E-05 .4487E-05
67 .3190E-05 ,[4497E-05
68 .3189E-05 .UL49TE-05
69 .32211E-05 .4507E-05
7C .3210E-05 .4507E-05
71 .3232E-05 .4516E-05
72 .3231E-0% .4516E-05
73 .3231E-05 .4516E-05
T4 .3253E-05 .U4526E-05
75 .32525-05 .4526E-05
76 .3252E-05 ,uU525E-05
77T .3252E-05 .4525E-D5
78 .3274E-05 .14535E-05
79 .3273E-05 .45358-05
80 .3273E-~05 .U535E-05
81 .3273E-05 .4535E-05
82 .3273E-05 .4535E-05
83 .3295E=05 .45U4E-05
84 .3294E-05 .4544E-DS
85 .3294E-05 .454LUE-05
86 .3294E-05 .H45H4E-05
87 .3316E-05 .4554E-05
88 .3316E-05 ,U4554E-05
89 .3316E-05 .4554E-05
90 .3337E-05 .Uu4563E-05
91 .33375-05 .4563E-05
92 .3337E-05 .u4563E-05
93 .3359E-05 .4573E-05
94 .3350E-05 .U573E-05
95 .3359E-05 .4573E-05
96 .3381E-05 .4582E-05
97 .3381E-05 .A4582E-05
98 .3380E-05 .u4582E-05

.66875-04
.6600E-04
.B6514E-04
.6428E-0U4
.6363E-04
.6265E-04
.6021E-04
.6035E-04
.6064E-04
.6120E-04
.6176E-04
.6231E-04
.6259E-04
.6286E-04
.6314E-04
.6342E-04
.6371E-04
.6390E-04
.EU427E-04
.BU26E-0H
.6455E -0
.6U4sus_0Y
.EUB3E-04
. 6482z 04
.6UB82E-~04
.6510E-04
.6510E-04
.6510E-04
.65095-04
.6538E-04
.6537E-04
.6537E-04
.6537E-04
.6537E-04
.6565E~04
.6565E-04
.6565E-04
.6564E-04
.6593E-04
.6593E-04
.6592E-04
.6621E-04
.6621E-04
.6620E-0U4
.6649E -0k
.B6649E.0Y
. 66UQE-04
.667T7E-04
.6677E-04
6677504
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.2801E-04
.2783E-04
.2765E-04
L2TH4TE-O4
.2733E-04
.27T13E-04
.2660E-04
.26645-04
.26TO0E-0Y
.26B2E-04
L 2694E-0Y
.2T06E-0U
.2T12E-04
.2T18E-0U
L2T24E-04
.2T30E=-04
.2736E-04
L.2TU2E-0U
L2TUBE-0Y
L2TUTE-QY
.2753E-04
.2753E-04
.2759E-DU4
.2759E-04
.2759E-04
.2765E-04
2765804
. 2T65E-04
L2T65E-04
.27TT1E=-0H4
L2TT1E-0U
L2T7T1E-04
L2TT1E=-0OH
L2TT1E=-04
.2T76E-04
L2TTEE-QU
.27T76E-04
L2TT6E~-0U
.2782E-04
.2T782E-04
.2782E-04
.2TBBE-0Q4
.2T88E-04
.2788E-04
L2T9UE-04
.2T9UE-0O4
.2T9UE-04
.2800E-04
. 28Q0E-04
.2800E-04

.2130E-05
.2143E-05
.2157E-05
.217T1E=05
. 2181E-05
.2197E-05
.2238E-05

2235E-05

. 2230E-05
. 2220E-05
.2211E-05
.2201E-05
.2197E-05
.2192E-05
.2187E-05
.2183E-05
.2178E-05
.21THE-CS
.2169E-05
.2169E-05
. 21652-05
.2165E-05
.2150E-05
.2150E-05
.2160E-05
L. 2156E£-05
.2156E-05
. 2156E-05
.2156E-05
.2152E-05
.2152E-05
.2152E-05
.2152E-05
.2152E=-05
.2147E-05
. 2147E-05
.2147E-05
.2147E-05
.2143E-05
.2143E-05
. 2143E-05
.2139E-05
.2139E-05
.2139E~05
.2134E-05
.2134E-05
.2134E-05
.2130E-05
. 2130E-05
.2130E-05



99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
111
142
143
14y
145
146
147
148

.34025-05
. 3402E-05
.3424E-05
. 3424E-05
.3446E-05
. 34L6E-05
. 344 6E-05
. 3446E-05
. 344B6E-05
. 3446E 05
.3468E~05
. 3468E-05
.3468E-05
. 3468E-05
.3468E-05
.3868E-05
. 34905-05
. 3490E-05
. 3490E-05
. 2490E-05
.3490E-05
. 3490E-05
.3512F-05
.3512E-05
.3512E-05
.3512E-05
.3512E£-05
. 3512E-05
.3534E-05
.3531E-05

.3534E-05
. 3534E-05
.3534E-05
.3534E-05
.3557E-05
.3557E-05
.3557E-05
.3557E-05
.3557E-05
.3557£-05
.3579E-05
.3579E-05
.3579E-05
.3579E-05
.3579E-05
. 3579E-05
.3602E-05
.3590E-05
.3590E-05
. 3590E-05

. 4592E-05
. U592E-05
.4601E-05
.4601E-05
.4611E-05
LU4611E-05
.4611E-05
.4611E-05
.4611E-05
LU611E-05
.4620E-05
. 4620E-05
.4620E-05
. 4620£-05
.U620E-05
.4620E-05
.4630E-05
. 4630E-05
.463CE-05
.4630E-05
. 4630E-05
. 4630E-05
.U4639E-05
.4639E-05
.4639E-05
.4639E-05
.4639E-05
. 4639E-05
.4649E-05
.4649E-05
.BHHOE-05
.4649E~05
. 464 9E-Q5
.4648E-05
.4658E-05
.H658E-05
.4658E-05
. 4658E-05
. 4658E-05
. 4658E-05
.466TE-05
.U4667E-05
.4667E-05
.4667E-05
.4667E-05
.4667E-05
.4677E-05
.U6T72E-05
. 4672E-05
.4672E-05

L.6705E-04
.6T05E-0Y
.6T34E-0Y
.6T33E-04
L,6T62E-0Y
.OTB2E-04
L6T62E-04
.B6762E-0U
.6762E-04
BTG 1E-04
.6790E-0Y
.6T90E-~0U
.67902-04
.6790E-04
.BT90E-0Y4
.B790F-~-04
.6818E-04
.6818E-04
.62818E-04
.6818E-04
.b318E-04
.€813E-0U
.68462-04
.bBLEE-04
.6846E-04
.6846E-04
.6846E-04
.6846E-04
.6875E-04
.6875E-04
.6875E-04
.6875E-04
.68755-04
.6B675E-04
.6903E-04
.6903E-04
.6903E-04
.6G03E-04
.6903E-04
.6903E-04
.6G31E-04
.6931E-04
.6931E-~0Y
.6931E-04
.6931E-04
.6931E-04
.6960E=-04
L.69U45E-04
.GYU5E-0Y
.6945E-0Y
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.2B05E-04
. 2805E-04
L2811E-04
.2811E-04
.2817E-04
.2817TE-04
.2817E-04
.2817E-04
.2817E-04
.2617E-04
.2823E~-04
.2823E-04
.2823E-04
.2823E-04
.2823E~-04
.2823E-04
.2829E-04
.2829E-04
.28292-04
. 2829E-04
.28295-04
. 2829E-04
.2834E-04
. 2834E-04
.28342-04
. 2834E-0Y
.28345-04
.2834E-04
.2840E-04
. 2840E-04

-, 2840%-0b4

.2840E-04
.28L40E-04
.2B840E Q4
.28465-04
. 2BU6E-DY
.2BL46E-04
.28U6E-04
. 28U6E-04
.2846E-0U
.2B52E-0U4
.2852E-04
.28528-04
.2852E-04
.2852E-04
.2852E-04
.2857E-04
. 2854E~04
.2854E-04
. 2854E-0OU4

.2126E-05
.2126E-05
.2122E-05%
.2122E-05
.2117E~05
.211T7E-0S
.2117E-05
.2117E-05
.2117E-05
L2117E-05
.2113E-05
.,2113E-05
.2113E-05
.2113E-05
.2113E-05
.2113E-05
.2108E-05
.21095-05
.2109E-0¢
.2109E-05
.21092-05
.2109E-05
.2105E-05
.2105£-05
.2105E-05
.2105E-0%
. 2105E-05
.2105E-05
.2101E-05
.2101E-05
.2101E-05
.2101E-05
.2101E-05
.2101E-05
.2097E-05
.2097E-05
.2097E-05
. 2097E-05
.2097E-05
. 2097E-05
.2093E-05
.2093E-05
.2093E-05
.2093E-05
.2093E-05
. 2093E-05
.2088E-05
. 2090E~-05
.2090E-05
. 2090E-05



—
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1
12
13
1]
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
4k
45
46
47
48

ZK(t) M2 (L) 504 (¢) bOC(t)
LU4797E-05 .6293E-04 ,6368E-04 4,200
.U4T799E-05 ,6286E-04 ,637UHE-0H4 4,200
LU4801E-05 ,628B0E-04 .6379E-04 4,200
.UB03E-05 .62T73E-04 .6385E-04 4,200
LU797E-05 .6293E-04 ,6368E-04 4,200
.U4TI9E-05 . 6286E-04 .63TUE-OH 4. 200
.4801E~05 .62B0E-04 ,6379E-04 4,200
.U48035-05 ,6273E-04 ,6385E-04 4.200
.4804E-.05 .626TE-0U4 ., 6405E-QU 4,200
.Y8UYB8E-05 .6239E-04 .6411E-04 4,200
.U850E~05 .€231E-04 ,6433E-0Q4 4. 300
.4895E-05 .6224E-0O4 ,6439E-04 4, 300
.4986E-05 .6225E-04 .6421E-04 4,300
LU98UE-05 .620UE-QU4 .HUSIE-0H4 4, 200
.5155E~05 ,6205E-04 ,6433E-04 4,300
.5228E-05 .6199E-CU ,6438E-0H4 4,400
.5366E-05 .6188E~-04 ,6421E-Q4 4,400
.S4THE 05 .6254E-04 ,6332E-04 4,400
.5724E-05 .62U8E-04 ,BU415E-QL 4.500
.6151E-05 .6310E-0OU .6297E-04 4.700
.6582E-~05 .64282-04 ,6215E-04 4.900
.T9UTE-D5 .BUTEE-OL ,6218BE-04 5. 100
.9874E~-05 ,0455E-04 ,6399E-04 5.300
.1291E-04 ,CU1TE-QU4 .6508E-04 5.500
.1584F-0k4 ,6547E-04 .6522E-04 5.800
.2069E-04 .6635E-04 .65C9E-04 6.100
. 2244E-04 .6596E-0U .6O4GE-04 6.500
.2415E-04 .6521E-04 .6768E-04 7.000
.2S48E-04 .6HU3ZE-OY4 ,6860E-04 T7.500
.26975E~04 .6419E-04 .6910E-04 8,000
.2665E-04 .6380E-04 .6902E-04 8. 100
.2686E-04 .6323E-04 .6897E-04 8.200
.27T09E-QU4 ,6272E-04 ,6890E-0OL 8. 300
L2T21E-04 ,6245E-04 ,6894E-04 8. 400
.2T32E-0U4 .6216E-04 ,6895E-04 8,500
.2T23E-04 .6195E-04 .6901E-04 8. 400
.2680E-04 _6201E-04 .6914E-04 8. 300
.2637E-04 .6230E-D4 ,690TE-0H4 8. 200
. 2563E-04 .6228E-04 .6944E-04 &£.100
.24GBE-04 .62U1E-O4 .6953E-04 8.000
.2U25E-04 ,6254E-04 ,69T76E-04 T7.800
.2355E-04 .6262E-DU ,6976E-04 T7.600
.2316E-04 .6280E-04 ,69675-04 7.400
. 2255E-04 ,6264E-04 .6976E-04 T7.200
L2214E~04 ,6278E-04 .6962E-04 7.000
.217T8E-Ql4 .6272E£-04 .6961E-04 6.800
L2142E-04 .6262E-04 .6961E-Q4 6.600
. 2099E-04 .623BE-04 ,6970E-0OK 6. 400

51

IF(c)
.2690E-05
. 2690E-05
. 2690E-05
. 2690E =05
. 2690E-05
. 2690E -05
. 2690E-05
. 2690E-05
. 2690E-05
. 2690E-05
. 2690E-05
. 2690E-05
. 2680E-05
. 26608 -05
. 26408 -05
. 2620E-05
. 2600E-05
. 2590E-05
. 2560E-05
. 2530E-05
. 2500E-05
. 2470E-05
. 2440E-05
. 2410E-05
.24702-05
. 2530E-05
. 2590E-05
. 2650£-05
. 2730E-05
. 2B00%-05
. 2790E -05
. 2750E-05
. 2770E-05
. 2760E-05
. 2750E-05
. 2750E-05
. 2750E-05
. 2760E~05
. 2770E-05
.2780E-05
. 2790E-05
. 2800E -05
. 2820E-05
. 2840E-05
. 2860E-05
. 2B80E-05
. 2890E-05
. 2900E-05



49 .2032E-04 .6232E-04 .T020E-04 6,300 . 2920E-05
50 .1981E-04 .6196E-04 .7100E-04 6.200 . 2940E-05
51 .1937E-04 .6168E-04 .T177E-0Y 6.200 .2970E-05
52 .187SE-04 ,61525-04 ,T7240E-04 6.100 . 3000E-05
53 .1819E-04 .6172E-04 .T7272E-04 6.100 . 3030E-05
548 J1T40E-O4 .6162E-04 ,T309E-04 6.000 . 3060E-05
55 .1721E-04 .6128E-04 ,7286E-04 6.000 . 3070E-05
56 .1T709E-04 .6125E-04 .7281E-04 6.000 . 3080E-05
57 .1692E-04 ,6121E-04 ,7297E-04 6.000 . 3090E-05
58 .1686E-04 .6140E-04 ,T7292E-0H4 6,100 . 3100E-~05
59 .1677E-04 .6153E-04 .7307E-04 6.100 .3100E-05
60 .1662E-04 .6158E-04 ,7309E-04 6.100 .3100E-05
61 .1619E-04 .6159E-04 ,7311E-04 6.100 . 3100E-05
62 .1589E-04 .6157E-04 .T7310E-QU4 6,100 . 3100E-05
63 .1551E-04 .6143E-04 .7315E-04 6.000 .3100E-05
68 .1515E-04 ,6134E-04 .T7319E-04 6,000 .3100E-05
65 .1484E-04 ,6128E-04 .7321E-04 5.900 .3100E-05
66 .1445E-04 .6118E-O4 .T7322E-04 5.900 . 3100E-05
67 .1412E-04 .€119E-04 ,7307=5-04 5.600 .33100E-05
68 .1372E-0O4 .6121E-04 ,7292E-O4 5.800 .3110E-05
69 .1340E-0Y4 .6137E-04 .7268E-04 5.700 . .3120E-05
70 .1303E-04 .6135E-04 .T249E-0H 5.700 .3130E-05
71 .1262E-04 ,6127E-04 .7232E-04 5.6€00 . 3140E-05
72 .1230E-0Y4 ,.6132E-04 .7206E-04 5.500 @ .3150E-05
73 .1197E-04 .6133E-04 .7196E-04 5.500 .3160E-05
T4 .1163E-04 .6135E-04 .7190E-04 5.500 . 3170E-05
75 .1125E-04 .6125E-08 .T186E-04 5.400 .3180E-05
76 .1087E-04 .61172-04 .T181E-04 5. 400 .3190E-05
77 .1049E-04 ,6108E-04 .7176E-04 5,300 . 3200E-05
78 .1018E-04 .6116E-04 .TI167E-04 5.300 .3200E-05
79 .1007E-O4 .6116E-04 .T7173E-04 5.300 . 3210E-05
80 .9971E-05 .6123E-04 .7179E-04 5.300 . 322CE-05
81 .9819E-05 .6115E-04 .T195E-04 5.300 . 3230E-05
82 .97075-05 .6114E-O4 ,7205E-04 5,300 . 3240E-05
83 .9596E-05 .6118E-04 .T209E-04 5.300 . 3250E-05
84 .9UB3E-05 .6112E-0U4 .7222E-0U 5,300 . 2250E-05
85 .9366E-05 .6111E-04 ,7230E-04 5.300 . 3260E-05
86 .9249E-05 ,.6105E-04 ,T240E-04 5.300 . 2260E-05
87 .9180E-05 .6118E-04 .7240E-04 5.300 .3270E-05
88 .9164E-05 .6122E-04 .T724BE-0H% 5.300 . 3270E-05
89 .9117E-05 .6122E-04 .7257E-04 5,200 . 3280E-05
90 .9076E-05 .6122E-04 .7268E-04 5.200 . 3280E-05
91 .9027E-05 .6122E-04 .7261E-04 5.200 . 3260E-05
92 .B984E-05 .6119E-04 .T7254E-04 5,200 . 3240E-05
93 .B8934E-05 .6122E-04 .T7244E-0H4 5.200 - . 3220E-05
94 ,8889E-05 .6119E-04 .72M1E-04 5.200 . 3200E-05
95 .B8BUYE-05 .6124E-04 .7231E-04 5,100 . 3180E-05
96 .B8BO0E-05 .6128E-04 .7224E-04 5,100 .3150E-05
97 .8747E-05 .6125E-04 .T7213E-04 5.100 .3130E-05
98 .8712E-05 .6122E-04 .7206E-04 5.100 .3110E-05
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. B666E-05
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. 7882£-05
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. T895E =05
. TEQ4E ~05
. T900E -05%
. 78995 -05
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.6121E-04
.6111E-04
.6113E-04
.6104E-04
.6106E-0Y4
.6102E-04
.6101E-04
.6093E-04
.6091E-04
.6086E-0D4
. 60BBE-0O4
. 6082E-04
.6081E-04
. 6075E-04
. 6070E-04
.6063E-04
. 6056E-0OU
. 6C4SE-0U
.E042E-04
. 6032E-04
. E029E-04
.6013E-04
.6015E-04
. 6004E-0Y
.60072-04
. 6001E-CY
. 6001E-04
.5993E-04
.5996Z-04
.5992E-04
.5991E-04
.5979E-04
.5977£-04
.59732-04
.5990E-04
.5988E-04
.5987E-04
.5985E-04
.5983E-04
. 5980E-04
.5990E-04
.59875-04
.5981E-04
.5978E-04
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.6033E-04
.6029E-04
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. 2724E-05
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.5275E-06
.5593E-006
.5016E-06
.5121E-06
. TUBUE-06
.5030E-06
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.6685E-06
.BUY4BIE-0E
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.2377E-00
.2250=z-06
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.8021L-07
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12832E-06
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.1798E-06
. 1826E-06
.1850E-06
.1687E-06
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t ALTIN(e) ALORG(t) ALTOT(t) ANC(t)

1 1.98 4.49 6.48-4,270
2 2.03 4.50 6.52-4.388
3 2.07 4,50 6.57=4,503
4 2.1 4.50 6.61-4,.618
5 2.16 .50 6.66-4.750
6 2.20 4.50 6.71-4,867
7 2.24 4.51 6.75-4,982
8 2.29 4,51 6.79-5.096
Q9 2,38 b.%1 6.89-5.346
10 2. hu 4,63 7.07-5.515
i1 2.54 4,64 7.18-5.785
12 2.58 4,64 7.22-5.893
13 2.50 4,63 7.13-5.573
14 2.67 4,64 7.31-6.170
15 2.56 4,64 7.19-5.908
16 2.7 U,76 7.46-6. 326
17 2.65 4,76 T.41-6,217
18 2.08 4,73 6.81-4,687
19 2.63 4,37 7.51-6,2490
20 2. 34 5.09 7.43-5,4562
21 2.1% £.32 7.47-5,019
22 2.16 5.56 7.72-5.106
23 3.13 5.84 8.97-7.716
24 3.75 £.10 9.66-9,179
25 3.96 6.47 10.484-9,515
26 3.84 6.83 10.67-9.163
27 5.48 7.38 12.86-12.01
28 7.84 8.06 15.90-14.94
29 6.85 8.65 15.51-27.60
30 g.21 g.,32 17.53-30.24
31 g.34 Q.45 17.79-30.49
32 8.4y 9.58 18.03-30.71
33 8.31 9.70 18.01-30.47
34 7.93 9.82 17.75-29.77
35 7.97 9,95 17.92-29.87
36 7.74 9.82 17.56-29.43
37 7.51 9.68 17.20-28.97
38 7.12 9.55 16.66-28.13
39 7.09 9.42 16.51-28.04
40 6.87 9.29 16. 16-27.54
41 6.59 9.03 15.62-26.88
2 6.24 8.76 15.00-26.03
43 5.97 8.51 14,47-25.29
by 5.74 8.25 13.99-24.,66
15 5.47 7.99 13.47-23.88
6 5.15% 7.74 12.89-22.89
47 5.01 7.49 12.50~22.45
48 4,80 7.23 12.03-21.75
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APPENDIX E

RAW DATA COLLECTED
FOR THIS STUDY
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NOMENCLATURE FOR RAINFALL DATA

rainfall volume (in)
p

monomeric aluminum (mg/L)
total fluoride (mg/L)
chloride (mg/L)
nitrate (mg-N/L)
sulfate (mg/L)
calcium (mg/L)
magnesium (mg/L)
sodiuw (mg/L)
potagsium (mg/1)

iron (mg/L)

silica (mg/L)
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HOURLY RAIN VOLUME AT WORCESTER AIRPORT

DATE
05/03/85
05/03/85
05/03/85
05 /03785
05/03/85
05/03/85
05/03/85
05/03/85
05/03/85
05/03/85
05/03/85
05/03/85
05/03/85
05/03/85
05/03/85
05 /03 /85
05 /06 /85
05 /06 /85
05/06/85
05 /706 /85
05 /06 /85
05 /06 785
05 /06 /85
05 /06 /85
05/06 /85
05 /06 /85
05 /06 /85
05 /06 /85
05708785
117,02 /85
11/03/85
11/03/85
11/03/85
11 /04 /85
11/04 /85
11 /05 /85
11/05/85
11/05 /85
11 /05 /85
11 /05 /85
11/05/85
11 /05 /85
11/05/85
11/05/85
11/05 /85
11/05/85
11/05/85

TIME
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10: 00
11:00
12:00
13:00
14:00
15:00
16: 00
17:00
06:00
07:00
08:00
09:00
10: 00
11:00
12:00
13:00
18:00
19:00
23:00
24:00
05:00
16:00
04:00
15:00
21:00
23:00
24:00
01:00
02:00
03:00
Qk4:00
05:00
06:00
07:00
08:00
09:00
10: 00
11:00
12:00

VOLUME
.03
.09
.08
.05
.10
.10
.10
.09
.23
.11
.10
.10
.07
.05
.04
.02
.05
11
.08
.07
.01
.05
.04
.02
.02
.01
.01
.0
.02
.01
.01
.01
.01
.02
.02
.04
.13
.10
.09
.06
.15
.08
.21
.20
.34
038
.35

62

DATE
11/05/85
11/05/85
11/05/85
11/05/85
11/05/85
11/05/85
11/05/85
11/05/85
11/06/85
11/06/85
11/06/85
11/06 /85
11/10/85
11/10/85
11/10/85
11/11/85
11/11/85
11/11/85
11/11/85
11/11/85
11/11/85
11/11/85
11/11/85
11/11/85
11/11/85
11/11/85
11/11/85
11/11/85
11/12/85
11/12/85
11/12/85
11/12/85
11/12/85
11/12/85
11712785
11/12/85
11/12/85
11/12/85
11/12/85
11/12/85
11/12/85
11712 /85
11/12/85
11/14/85
11/14/85
11/14/85

TIME VOLUME

13:00
14:00
15: 00
17:00
21:00
22:00
23:00
24:00
08:00
09:00
10:00
11:00
05:00
23:00
24:00
01:00
05:00
07:00
08:00
06:00
10:00
11:00
12:00
13:00
14:00
15:00
18:00
21:00
08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00

16:00

17:00
19:00
20:00
21:00
22:00
23:00
16:00
18:00
19:00

.08
.07
.02
.01
.02
.01
.03
.01
.01
.06
. 1N
.06
.03
.01
.02
.01
.0
.0
.03
.14
.05
.05
.02
.02
. 06
.03
.01
.01
. 07
.02
.02
.06
.03
.02
.03
.02
.02
.01
.01
.02
.0
.02
.01
.01
.04
.05



HOURLY RAIN VOLUME AT WORCESTER AIRPORT

DATE TIME
11/14/85 20:00
11 /14785 21:00
11/14/85 22:00
11/14/85 23:00

VOLUME
.03
.07
.25
.02
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DATE
04 /22785
05/703/85
05 /04 /85
05/07 /85
11/05/85
11/05/85
11/05/85
11/05/85
11/05/85
11/06 /85
11/07/85
11/11/85
11/12/85
11713785
11/15/85

DATE
04 /22785
05/03/85
05 /04 /85
05/07 /85
11/05/85
11/05/8%
11/05/85
11/05/85
11/05/85
11/06/85
11/07/85
11/11/85
11/12/85
11/13/85
11/15/85

TIME

10:
1G:
09:
10:

01

00
00
00
15

: 00
05:
10:
12:
15:
10:
10:
10;
10:
10:
10:

00
00
00
00
00
00
00
00
00
00

TIME

10:
10:
09:
10:
01:
05:
: 00
: 00
15:
10:
10:
10:
10:
10:
10:

10
12

00
00
00
15

00

00

00
0o
00
00
00

RAW RAINWATER DATA

VoL

.40
. 30
.30

.70

.50
. 20
.35
.12
.22
. 26

.96

WerrweEsernuneseniuyw & W
n
0

MAL

.153
.076

. 121
. 055
131

19

RAW RAINWATER

CA
2.42
1.05

L U7

.93
6.83
.76

. 48

.25
1.47

.20
.09
.32
.27

.69

MG
.48
.18
.05
.16
1.54
.1
.12
.03
.19
.03
. 01
.06
.06

.15

64

1

10.

NA
.86
.56
.16
.58
20
.67
. 09
.28
.06
. 34
13
7
.21

.48

TF

017
.012
.026
. 120
.026
.013
.008
.027
.008
.003
. 005

CL
1.93
.84
.62
1.02
12,20
2.08
1.63
.70
1.61
4.63
3.27
.61
.66

.25

(= o e OO0 o
o
[

NO3 sSo4
2.06 11.20
.51 4,34
0.00 2.93
1.29 7.76
1.37 16.20
.25 3.79
15 2.60
0.00 1.72
.28 3.15
.16 2,11
0.00 1.75
.77 3.30
.80 5.83
1.26 6.16
SI

.15
0.00

.01

.08

.16

. 07

.04
0.00
0.00

.MN

.03

.03

. O}
0.00



SITE
SITE
SITE
SITE
SITE
SITE
SITE
SITE
SITE

BDEN
WET

FWET
PHW
PHS
ORG
Xca
MG

XNA

XAL

NOMENCLATURE FOR SOIL DATA

PAXTON
MARLOW
MERRIMAC
CANTON
RAYPOLE
SCITUATE

WHITMAN

RIDGEBURY

WOODBRIDGE

dry bulk density (gmlcm3)
moisture content

saturated moisture content
field capacity moisture content

water pH
salt pH

% organic matter content

exchangeable
exchangeable
exchangeable
exchangeable
exchangeable
exchangeable
exchangeable

calcium (meq/l100 g soil)
magnesium (meq/100 g soil)
potassium (meq/100 g soil)
sodium (meq/100 g soil)

iron (meq/100 g soil)
aluminum (meq/100 g soil)
hydrogen ion (meq/100 g soil)
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HORIZON

ol

0A

A

BW1
Bw2

BC

CR

HORIZON
0A
E
BHS
BS
EW

HORIZON
A
E
Bw1
Bw2
BW3
c

HORIZON
A
E
BW

HORIZON

A
BW
BG
CG

RAW SOIL CHEMISTRY DATA FOR SITE 65

DEPTH BDEN WET
MAT
2.5- 0.0 .98 .19
0.0- 6.5
6.5-11.5 .76 .33
11.5-37.0
37.0-54.5
54,5~
RAW SOIL CHEMISTRY
DEPTH BDEN WET
16.5- 0.0 1,30 .34
0.0- 5.0
5-0- 7.5
7.5-16.5
16.5-32.0 .78 .45
RAW SOIL CHEMISTRY
DEPTH BDEN WET
0.0~ 7.5
7.5-15.0 1.03 . 30
15.0-30.5
30.5-48.5 1.13 .27
48.5-76.0
76.0-
RAW SOIL CHEMISTRY
DEPTH BDEN WET
0.0- 6.5
6.5~ 9.0 .3 .39
9.0-38.0 .61 .54
RAW SOIL CHEMISTRY
DEPTH BDEN WET
0.0-18.0 .37 .70
18.0-33.0
33.0-45.5
45.5-61.0
66

SWET

.33
.63

DATA

SWET
.49

.12

DATA
SWET

. 54

.52

DATA
SWET
.67
.70
DATA

SWET
I78

FWET PHW
L7 3.55
3-70

.26 4,10
b, 35

4,45

k.70

FOR SITE 6
FWET PHW
.23 3.35
3.90

4.00

4.15

.42 4,35
FOR SITE 7
FWET PHW
' 3.75
.24 u4.25
4,45

.19 4,45
4.50

4.55

FOR SITE 8
FWET PHW
3.55

.28 3.75
.42 4,25
FOR SITE 9
FWET PHW
.51 3.85
4,05

4.30

4,30

PHS

. 80
.10
.85
.00
.25
.10

s swwh

PHS

2.80
3.00
3.10
3.80
4,10

PHS

2.85
3.25
4.00
4.30
4,30
4,40

PHS

2.65
2.90
3.65

PHS

3.35
3-55
3.90
3.95

ORG
67.00
34,40
18.20
11.10

5.60

2.70

1.00

ORG
41,00
4. 60
9.60
11. 30
9.40

ORG
18.50

10.00

ORG
22.50

7.20
14,70

ORG
37.00
9.70
9.80
4.10

T

s



RAW SOIL CHEMISTRY DATA FOR SITE 9

HORIZON DEPTH BDEN WET SWET FWET PHW PHS ORG
RAW SOIL CHEMISTRY DATA FOR SITE 10

HORIZON - DEPTH BDEN WET SWET FWET PHW PHS ORG

AP 0.0-25.5 .68 43 .70 .34 3.95 3.60 16.40
BW1 25.5-45.5 4,20 3.8 6.70
BW2 45,5-63.5 4,55 u4.10 L4.00
C 63.5- 4.90 4.50 1.20

RAW SOIL CHEMISTRY DATA FOR SITE 11
HORIZON DEPTH BDEN WET SWET FWET PHW PHS ORG

A 0.0-18.0 .69 .56 .67 .43 3.90 3.65 19.90
BG 18,.0-33.0 4.35 4.00 T7.50
CG 33.0~- 1.52 . 36 . 4o .13 4,60 4.15 2.10

RAW SOIL CHEMISTRY DATA FOR SITE 12
HORIZON DEPTH BDEN WET SWET FWET PHW PHS ORG

A 0.0-20.5 4,10 3.65 18.40
BG 20.5-35.0 1.23 42 . 48 .22 4,30 3.90 9.30
CG 35.0~ 7 ‘ 4.4 3.85 13.10

RAW SOIL CHEMISTRY DATA FOR SITE 13
HORIZON DEPTH BDEN WET SWET FWET PHW PHS ORG

A 0.0- 5.0 29.90

BW1 5.0-11.5 4.55 3.85 9.40

Bw2 11.5-18.0 4,60 4,00 8.00

BW3 18.0-30.5 .85 .24 -3 .21 4,65 4,10 5.20

BwWY 30.95-53.5 4,70 4.05 4.80
67



RAW SOIL CHEMISTRY DATA

HORIZON DEPTH XCa MG XX
.01 MAT 1.25 .63 .34
oA 2.5- 0.0 .35 .23 .24
A 0.0- 6.5 .06 .08 .14
BW1 6.5-11.5 .06 .02 . Ol
BW2 11,5-37.0 .05 .0 .03
BC 37.0-54.5 .0l .01 .03
CR S4.5- .10 .02 .09
RAW SOIL CHEMISTRY DATA

HORIZON DEPTH XCA MG XK
A 16.5- 0.0 .20 .16 .25
E 0.0- 5.0 . 05 .02 .10
BHS 5.0- 7.5 .09 .0l . 0%
BS 7.5-16.5 .05 .01 . 04
BW 16.5-32.0 .05 .01 .02
RAW SOIL CHEMISTRY DATA

HORIZON DEPTH XCA XMG XK
A 0.0- 7.5 .09 .08 A7
E 7.5=15.0 .02 .0 .03

BW? 15.0-30.5 .03 O .03
BWZ2 30.5-48.5 .02 .0 .02
BW3 48.5-76.0 .02
(04

c 76.0- .02 0.00 .01

RAW SOIL CHEMISTRY DATA

HORIZON DEPTH XCA AMG XK
A 0.0- 6.5 .10 . N .23
E 6.5- 9.0 .05 .08 .10
BW 9.0-38.0 .05 . Ol .05

RAW SOIL CHEMISTRY DATA

HORIZON DEPTH XCA MG XK
A 0.0-18.0 .06 .06 .14
BW 18.0-33.0 .03 .02 .04
BG 33.0-45,5 .05 .01 .03

CG1 45.5-61.0 .07 .01 .02

63

0.00 .01

FOR SITE 5

XNA XFE
.08 .01
.22 .02
.02 .01
.01 0.00
.01 0.00
.01 0.00
.02 0.00

FOR SITE 6

XNA XFE
.03 0.00
.01 .02
.02 .01
.01 0.00
.01 0.00

FOR SITE 7

XNA XFE
.02 .01
.01 0.00
.01 0.00
.01 0.00
.01 0.00
.01 0.00

FOR SITE 8

XNA XFE
.06 .02
.03 .21
.02 0.00

FOR SITE ¢

XNA XFE
.04 0.00
.02 0,00
.02 0.00
.03 0.00

XAL
3.29
5.95
5.99
1.94
.83
.58
T4

XAL

4,57
3.13
6.09
2.47
1.17

XAL
4,72
3.15
1.59
.50
.30
.3

XAL

6.21
4.85
2.67

XAL
5.87
2.69
1.55

. 94

XH
1.45
.69
. 42
0.00
.02
.01
.0

XH
1.36

.26

.06
0.00
0.00

XH
.89
0.00
0.00
.02
01
.02

XH
1.05

.69
0.00

XH

.01
0.00
0.00

.02



HORIZON
CcGz2

HORIZON
AP
BW1
BW2
c

HORIZON
A
BG
CG

HORIZON
A
8G
CG

HORIZON
A

BW1
BW2
BW3
BWd4 -

RAW SOIL CHEMISTRY DATA FOR SITE 9

DEPTH XCA XMG

61.0~-81.5 .04 .01

XK
.02

RAW SOIL CHEMISTRY DATA

DEPTH XCa XMG
0.0-25.5 .14 .03

25.5-U45.5 .07 .02
45,5-63.5
63.5- .19 .01

.05 .02

XK
.08
.03
.02
. 04

RAW SOIL CHEMISTRY DATA

DEPTH XCA XMG
0.0-18.0 .10 .05

18.0-33.0 .11 .02
33.0- . 06 .01

XK

.14
.03
.03

RAW SOIL CHEMISTRY DATA

DEPTH XCa XMG
0.0-20.5 .12 .08

20.5-35.0 . N . 04
35.0~- .21 .07

XK

LU
.07
.10

RAW SOIL CHEMISTRY DATA

DEPTH XCA XMG
0.0~ 5.0 .19 - 31
5.0-11.5 .06 .07

11.5-18.0 . 04 .03
18.0-30.5 .05 .02
30.5-53.5 .05 .02
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XK
.31
.15
.03
. 04
.03

XNA XFE
.03 0,00
FOR SITE 10
XNA XFE
.02 0.00
.02 0.00
.01 0.00
.02 0.00
FOR SITE 11
XNA XFE
.04 0.00
.03 0.00
.02 0.00
FOR SITE 12
XNA XFE
.05 0.00
.03 0.00
.04 0.00
FOR SITE 13
XNA XFE
.05 .39
.03 0.00
.02 0.00
.01 0.00
.01 0.00

XAL
.39

XAL
1.97

1.31

.29
7

XAL

3.01

1.27
.45

XAL
3.34

1.75

3.10

XAL

6.40
2.54
1.97
1.35
1.09

XH
.01

XH

.06
0.00
0.00

.02

XH

L0

.06
0.00

XH
0.00

.08

.12

XH
.03

.01



2A~FERTHEREY

[ 1SN T T T | T { Y T IO | N T Y (DO O ¢ OO I 1 Y 1§

NOMENCLATURE FOR STREAMWATER DATA

mountain stream site
wetland stream site
downstream site

i ona

temperature (C)

conductivity (umhos/cm)

stream flow (cfs)

pH

acid neutralizing capacity (ueq/L)
sulfate (mg/L}

chloride (mg/L)

acid soluble aluminum (mg/L)
monomeric aluminum (mg/L)
organic monomeric aluminum (mg/L)
digsolved organic carbon (mg/L)
total fluoride (mg/L)

free fluoride (mg/L)}

calcium (mg/L)

magnesium {(mg/L)

sodium {(mg/L)

potassium (mg/L)

iron (mg/L)

silica {(mg/L)
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DATE
03/05/85
03/19/85
03/26/85
04 /02 /85
04/06/85
ol 709 /85
o4 /13785
o4/13/85
04/19/85
04/20/85
04 /22 /85
o4 /22785
ol /723/85
ol /23 /85
ol 724 /85
ol 725 /85
04/30/85
05/02 /85
05702 /85
05/02 /85
05703785
05/03/85
05703785
05/03/85
05 /04 /85
05/04 /85
05/04 /85
05/04 /85
05/05 /85
05/05 /85
05705785
05705785
05706 /85
05/06/85
05/06 /85
05706 /785
05707 /85
05707 /85
05/07 /85
05/07 /85
05/08/85
05708 /85
05708 /85
05/09 /85
05/10/85
05/11/85
05/14/85

TIME

14:
10:
10:
10:
10:
10:
: 00

L

23:
: 00

1

09:
11:
23:
10:
16:
09:
10:

10
10

16
22

22

o4

o4

o4

10

10
00
10
00
00
00

00

15
00
00
00
00
00
15

: 30
: 55
16:
22:
Q4
10:

55
55
55
55

: 55
155
ou:
10:
16:
: 55
0u4:
10:
16:
22:

55
55
55

55
55
55
55

155
10:
16:
22:

55
55
55

: 5%
10:
16:
22:

5%
55
55

: 55
10:
16:

55
55

:55
10:
09:
09:

30
00
45

RAW STREAMWATER DATA FOR SITE 1

-]
oD N EOh L e = s [T)
» [ ] » [ ] L] -

—r

L]

11,

10.
13.
12.

10.

b —

i DWW O
L

+ X

[=Ne] OO0 OWMO oY

(=]

o OO

oOoONo o

COND
27.0
22.0
24.0
28.0
28.0
25.0
27.0

28.0
26.0

26.0
25.0
28.0

29.0
26.0

22.0

25.0

25.0

25.0

25.0

25.0

23.0
26.0
27.0
28,0
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FLOW

o

s s e » . s e . - . e
MW (=)} oOF = -~ O = =

- . - »
W EJIOh -3

PH
4,88
4.75
4,89
4.79
4.67

.12

.71

.92

.88

.83
.83

.89
. 86

.95 -

.09
.99
.04
.02
. 06
.92
. 84

I I ] FoaN TN N O R g N N g i g R i R RV R RN R g i = = P i
[ L ) - [ ] - [ ] (]
Lo -] o
(WY )] (F%)

ANC
7.
13.
4,
9.
16.
b,
21.
5.
3.

17.
14,

=~ VO~ =wWwWwNhNwoo

o 0 o oo} otV OEN~1~30 MO |

—

N s N

O NN ON-NNNNNNNONNNNNNONANNNAN N NN o EN N oSN

CL

- PR NN W N NN W

w =N

MRoNDWWRNW EESFTwERNDWONDDONWN NN & [VIRWY w

7
7

.12
.87
.89
.30
.95
. 40
. 80

.90

. 69

LT
.43

.65
.40
. 40
.00
. 64
.28
.82
n36
.48
.28
.16
.34
. 40
.09
.10
.22
.2l
.07
.55
. 34
.1

.72

.60
.02



DATE
03/05/85
03/19/85
03/726/85
Q4702785
04/06/85
04 /09 /85
ol /13785
04/13/85
04/19/85
04 /720/85
U s22/85
04/22/85
04 /23/85
04/,23/85
ou /24785
04 725/85
04 /30785
05/02/85
05702785
05/02/85
05/03/85
05/03/85
05/03/85
05/03/85
05704 /85
05/04/85
05704 /85
05704 /85
05/05/85
05 /05 /85
05 /05 /85
05 /05785
05706 /85
05706 /85
05/06 /85
05/06/85
05/07/85
05/07 /85
05/07 /85
05/07/85
05/08/85
05 /08 /785
05 /08 /85
05/09/85
05/10/85
05/11/85
05/14/85

RAW STREAMWATER DATA FOR SITE 1

TIME

14
10
10
10

1

: 10

: 00
: 10
10:
: 00
10:

23:

11

09:

Ll

23:
10:
16:
09:
10:
10:

10

16:
22:
04:
10:
16:
22:
oY :
10:
16:
22:
o4:
10:
16:
22:
04:
10:
16:
22:
04:
10:
16:
22:
ou:
10:
16:
10:
10:
09:
09:

oo

00

: 00

00

: 00

15

: 00

00
00
co
00
15
30

: 65

55
55

TAL
.634
.663
.786
479
.553
. 631
. 566
.522
. 443

. 490
. 387
. 428

.314
. 301

. 363

. 439

. 870

. 470

. 349
. 314

MAL
. 598
. 485
. 493
. 370
456
«533
. 469
AN
. 370

.287
. 388

. 314
. 324

. 231
.212
.212
.223
. 233
. 235
. 320
. 352
. 394
. 376
. 345
. 340
. 350
. 356
. 283
.293
.299
. 324
. 335
. 345
. 345
. 345
. 335
. 335
. 356

- 345
. 382
. 330
.288
.236

72

OAL

.227
. 162
. 080
. 099
.029
. 061

114

.073
.086

. 061
.072

. 107
. 107

. 055
. 045
.034
. 034
. 045
.060
.076
.071
.076
. 081
. 065
. 096
.09
. 065
.055
.039
. 060
. 050
. 050
. 055
. 055
. 055

.0ls5
.070

. 055
.070
.060
. 055
. 050

DoC

2.06
.50
.20
.00
.20
.28
.10
02
. 04

.30
.26

N~ NMoNPDONNNN

.14
. 14

.0t
.00
.02
.98
.20
.32

.53
. 3%
.26
.24

.18
.14
.16
.16
.16
.12
.16
.18
.18
.22
.20
.18
.18

.12
.12
.08
.06
.08

SRV AL L NN SN N o

.22

TF

.056
.056
. 061
. OUY
. 048
. 052
.052
.04y
.ouy

.ol2
.0u2

. 045

.ou40
.038
.038
.038
.039
.043
.040
.0l2
. 040
.058
.058
.059
. 060
.060
.059
. 060
. 061
.060
. 062
. 057
.056
.062
. 060
. 062
. 064

. 057
.062
.062
.058
.052

F

.00

. 004



DATE
03/05/85%
03/19/85
03/26/85
o4 702785
ol /06 /85
o4/09/85
o4 /13/85
ou4/13/85
04 /19785
o4 /20/85
oy /22785
04 s22 /85
04 723/85
04 /23/85
o4 /24 /85
ou 725785
ol 730/85
05/972/85
05732785
05/202/85
05/93/85
05 /33785
05723785
05/23/85
05 /24 /85
05 /24 /85
05/74/85
05 /74 /85
05725/85
05/35/85
05 /95 /85
057/25/85
05/76/85
05/26/85
05776 /85
05/76/85
05/27/85
05/27/85
05/27/85

- 05/27/85

05/28/85
05708785
05/28/85
05/29 /85
05/10/85
05/11/85
05/14/85

RAW STREAMWATER DATA FOR SITE 1

TI
14:
10:
10:
10:
10:
10:
11:
23:
11:
09:
T1:
23:
10:
16:
09:
10:
10:
10:
16:
22:
oy:
10:
16:
22:
04:
10:
16:
22:
04
10:
16:
22:
ClY:
10:
16:
22:
04:
10:
16:
22:
04:
10:
16:
10:
10:
09:
09:

ME

CA
1.45
1.40
1.92
1.55
1.54
1-36
1.58
1.66
1.70

1.52
1.57

1.54
1.55

1.65
1.57
1.56
1.56
1.59
1.51
1.47
1.48
1.51%
1.%2
1.57
1.59
1.55
1.54
1.57
1.57
1.57
1.60
1.62
1.65
1.58
1.59
1.53
1.56
1.63

1.60
1.57
1.43
1.63

1.60.

*

-

.

-

»

MG
34
34
38
35
33
34
33
35
35

37
37

36
36

37
37
37
37
38
35
35
36
34
34
36
36
35
34
35
35
34
35
34
35

. 34

73

NA

1.86
1.72
1.78
2.14
1.57
1.79
1.85

2.12

2.19

1.97
2.06

2.07
1.9

2.06
2.24
2.23
2.30
2.38
2.06
2.58
1.96
1.98
1.92
2.09

2.08 .

2.02
2.13
2,08
2.05
2.05
1.80
1.72
1.65
1.58
1.78
1.8
1.89
1.85

1.87
1.52
1.67
1.86
1.83

K
.10
.31
.47
.31

.53
.29
.25

.29
.38

.38
.25

.02
.33
.33
.37
.35
LUl
.40
.y
.37
.34
.37
.35
.32
.14

.13

.06
.07
.08
.10
.10
.06
.08
.09

.10
0.00
.07
.23
A7

FE

.01
0.00
0.00

.01
0.00
G.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00

n
-

[VERVA} L) LA LA LA L) L) Lad L) LAl L LA L Lad L) Ld ) L) L L0 L L) L L L) W) Lad L) wiw whhNPpww o
L] L] - - - - - * L] - - L] [ ] L] -
w
=



DATE
05/22/85
06 /14 /85
0T/12/85
08,09 /85
09 /25 /85
10/30/85
11/04 /8%
11/04 /85
11/04 /85
11/05 /85
11/05/8%5
11/05/85
11/05/85
11/06/85
11/06 /85
11/06 /85
11/06 /85
11/07 /85
11/07 /85
11/07 /85
11/08/85
11/08/85
11/708/85
11/09/85
11/09/85
11/09/85
11/10/85
11/10/85
11/11/85
11/11/85
11/11/85%
11/11/85
11712 /85
11/12/85
11/12/85
11/12/85%
11/13/85
11/713/8%
11/13/85
11/14/85
11/14/85
11/14 /85
11/14/85
11/15/85
11/15/8%
11/15/85

TIME

10

1M

1"

: 50
10:
10:
10:
10:

50
20
45
50

: 05
10:
16:
22;
04:
10:
16:
22:
04:
10:
16:
22:
04:
10:
16:
04:
10:
16:
04:
10:
221
10:
16:
04 :
06:
09:
24:
06:
12:
18-
24:
06:
11:
17
05:
: 00
17:
23:
05:
10:
16+

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
30
00
00
00
00
00
00
00
00
00

00
00
00
30
30

RAW STREAMWATER DATA FOR SITE 1

TEMP

13.
12.
17.
19.
15.

5.

7.

g.

COOVMO OO

0

8.0

5.

0

21.0

28.0

15.0

25.0

29.0

28,0

25.0

25.0

74

FLOW
1.6

"
AL O = O -

PP EEEEE FEEEEEEEESF Frobdf SEFEFessREEFSoRUOBVIVIEONUGGE

PH

.B2
.21
.20
.67
.30
.01
.06
.09
.12
.02
.03
.16
.37
. U5
. 39
Lu42
U3
.48
.53
.47
. 46

‘70

.78

.70
.63

.63

.63
.63
.58
.62
.67
.61
.64
. 64
. 62

.58
.63
.55
.53
. 60
.63
.52
.55

ANC

51.

47.

21.

27.
31.
30.

29.

35.

72.

oL~ VIO B

Sou

8.19
7.02
6.20
5.72
6.84
6.35
.75
.23
.27
.15
U7
.95
.95
.
.91
.07
.15
.15
.91
. 87
.15

.83
.94

.75

| b B | M=-1-1OoWER@—I-IN-113N

.61
.66
. 16
.91
.76
.61
. 16
.76
.35

.76
.05

.97
.56
.25

w N~ Qo3 -1~ =1 =3~ ~1~1=]

.69

et ek ok ok ot 2 ) s =t = LI = NI N

N —

—

—r b b 2 = 3 W) = V)
.

[AS) MR = -
- » L ]

CL

.14
.52
.52
.16
.96
.02
.27
.05
.05
.32
.12



DATE
05722 /85
06/14/85
07/12/85
08709 /85
09/25/85
10/30/85
11/04 /85
11/04 /85
11704 /85
11/05/85
11/05/85
11/05/85
11/05/85
11/06 /85
11./06 /85
11/06/85
11/06/85
11/07/85
11/07 /85
11/07/85
11/08/85
11/08/85
11/08/85
11/09/85
11/09/85
11/09/85
11/10/85
11/10/85
11/11/8%
11/11/85
11/11/85
11/11/85
11/12/85

- 11/12/85

11/12/85
11/12/85
11/13/85
11/13/85
11/13/85
11/14 /85
11/14/85
11/14/85
11/14/85
11/715/85
11/15/85
11/15/85

RAW STREAMWATER DATA FOR SITE 1

TIME
10:50
10:50
10: 20
10: 45
10: 50
11:05
10: 00
16:00
22:00
04:00
10:00
16:00
22:00
ou4:00
10:00
16:00
22:00
04:00
10:00
16: 00
04:00
10:00
16:00
04:00
10:00
22:00
10:00
16: 00
04:00
06:00
09:30
24: 00
06:00
12:00
18:00
24: 00
06:00
11:00
17:00
05:00
11:00
17:00
23:00
05:00
10:30
16: 30

TAL

- uug
217
. 159

.276
. 237
. 306

. 349

. 626

. 616

531

. 461
. 475
. 600

. 630

. 680
. 670

MAL
.356
. 180
. 102
. 091
.235
.201
. 194
. 184
. 194
. 194
.230
. 657
. 636
. 626
.566
.596
.596
.596
.586
. 546
.521

. 495
. 485
U476
. BY46

. 405
. 395
. 490
. 426
.510
.535
.505
-490
.550
. 590
.590
. 575
.550
. 560
.525
.500
.560
.610
.590

75

OAL
L7
0039

. 062

. 064

. 133
.062

.072

- 082
. 102
. 121

- 2“2
.222

. 242
. 140

. 165
. 145
. 145

. 123
113

. 113
. 123

.090

. 083

121
. 094

. 116

.11

. 087
. 101
. 100
113

. 101
. 101

.087
. 101

. 101
. 092

n Mo N NN Nw Wwwiww SwhhnhNooNn
o
aud

DOC

.57
17
.61
l71
l65
.57

.61 -

.59
.61

.67

. 65
2.65
2.63
2.77
2.75
2.69
2.65

-

.

TF

059
051
ous5
037
052
051
os1
051
051
o049
043
053
054
055
062
062
062
063

062
062

.062

.060

.
»
.
-
*
.
.
[]

.
.
-
3

-

057
058
063
061
063
062
063
060
061
061

060
060
061
060
058

. 061

063
062

F

012
.026
. 034



DATE
05/22/85
06/14 /8%
07712785
08/09/85
09/25/85
10/30/85
11/04 /85
11/04 /85
11/04 /85
11/05/85
11/05/85
11/05/85
11/05/85
11/06 /85
11/06/85
11/06/85
11/06/85%
11/07/85
11/07 /85
11/07/85
11/08/85
11,08 /85
11/08/85
11/09/85
11/09/85
11/09/85
11/10/85
11/10/85
11/11/85
11/11/85
11/11/85
11/11/85
11/12/85%
11/712/85
11/12/85
11/12/85

RAW STREAMWATER DATA FOR SITE 1

TIME

10:
10:
10:
10:
10:
: 05
10:
16:
22:
04
10:
16:
22:
: 00
10:
16:
22:
04:
10:
16:
oy:
10:
16:
OL:
10:
22:
10:
16:
0u:
06:
09:
24:
06:
12:
18:
24:
06:
11:

11

o4

50
50
20
45
50

00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00
0o
00
00
Co
30
00

—t

— v ok ol o

d emh md h o o e amd asd el ek e ek el ek b wed
»

el ek el et ot el ol el kb
.« =

17

.32
.33
.32
. 31
.27
.27
.34
. 33

MG
.33
- 37
.32
-32
.32
.37
. 40
.38
.38
.38
.30
.32
.30
.3
.30
ch
.29
.30
.3
.29
.31

.31
. 31

.32

. 31
.33
.30
<31
.30
.31
-30
.29
.28
.29

. 30
. 30
.31
. 31
.30
.31
.32
.3

76

h b mh b —b eah d wad b b =2 DI PIPIP) md wd PO

—h

—

—t mmd b ah b ewl ek o wed

— ot il ol b ol el b

NA
.73
.77
.47
.42
.87
.97
.14
.05
.1
T
.13
.37
. 43
.48
.51
.48
.50
.52
. U5
.63
. 65

.62
. 66

.72

. 60
. 60
.50
.46
.48
. 86
.57
.51
. 41
.36

.65
.M
. 64
.70
. 67
. 69
.13
.

K FE

.29 0.00
.0l .08
.40 0.00
.u8 .03
.32 .03
.03 .01
N .01
.10 0.00
L4 0.00
.52 .02
.33 . Ol
.75 .05
.38 .03
.21 .03
.29 .01
.21 .03
.12 .03
.19 .03
.23 0.00
.19 .02
.09 .02
.02 .01
.00 .03
.16 .02
.17 0.00
U5 .02
.34 0.00
.56 0.00
.22 0.00
.28 0.00
.15 .03
.34 .03
.28 . 04
.19 . Ol
.20 0,00
.13 0.00
.32 .01
.25 .02
.18 ,03
.24 .02
.13 .01
.43 .01

N MNNWWWW 8w EEwwhn
WWWWWWWW NWWWWWWWWEW W W WDNNN N FwEEwwn



RAW STREAMWATER DATA FOR SITE 1

DATE TIME TEMP COND FLOW PH ANC
11/15/85 22:30 b.61
11/16/85 038:50 2.0 21.0 1.5 4,62 - 49,3
01/16/86 11:00 1.0 23.0 .92 - 13.7

RAW STREAMWATER DATA FOR SITE 1

DATE TIME TAL MAL DAL DOC TF
11/15/85 22:30 .630 .106 2.63 .064
11/16/85 09:50 .680 .580 .092 2.55 .061
01/16/86 11:00 .389 .261 .060 1.86 064

RAW STREAMWATER DATA FOR SITE 1

DATE TIME CA MG NA K FE
11/15/85 22:30 1.35 .32 1,75 .15 .01
11/16/85 09:50 1.29 .31 1.72 .28 0.00
01/16/86 11:00 1.86 .42 2,96 .22 .03

77

S04 CL

8.53 2.12
7.97 1.48
8.49 3.05

F

. 003

SI

3.39
3.21
3.57



DATE

03/05/85
03/19/85
03/26/85
04 /02 /85
0u4/06/85
04 /09 /85
04/13/85
04/13/85
04/19/85
04 /20 /85
04 /22 /85
0u/22/85
04 /23785
04/23/85
04 /24 /85
04 /25 /85
04 /30/85
05 /02 /85
05/02 /85
05/02 /85
05/03/85
05/03/85
05/03/85
05/03 /85
05 /04 /85
05 /04 /85
05/04 /85
05 /04 /85
05 /05 /85
05/05 /85
05/05 /85
05/05 /85
05/06 /85
-05/06 /85
05/06 /85
05 /06 /85
05/07/85
05 /07 /85
05/07/85
05/07 /85
05/08/85
05 /08 /85
05/08 /85
05/09 /85
05/10/85
05/11/85
05/14 /85

TIME

4

10:

10
10

10

35
20

s 40

1 45
10:

11:
23:
11:
10:
11:
23:

10

16:
09:
10:
10:

1

17:
23:
05:
11:
17:
273:
05:
11:
17:
23:
05:
11:
17:
23:
05:

11

17:
23:
05:

1

17:
23:
05:
11:
17:
11:
10:
09:
09:

45

: 30

15
15
10
00
10
10

125

25
35
30
40

: 10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10

10
10
10

: 10

10
10
10
10
10
10
45
10
55

RAW STREAMWATER DATA FOR SITE 2

TEMP

—-—
VO ~1E~TW - =
- L ] - ] L ] - - -

11.

10.
13.
2.

10.
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(=N OOV OoOOooO

Oh WO [Ve]
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QOO0

o owum ()

COND

29,
27.
28.
28,
30.
29.
30.

30.
30.
30.
29.
30.

30.
30,

28.

29.

25.

28.

29.

29'

28,
30.
30.
30.
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FLOW
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-
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- - - -
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pH
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-~ N

=
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. T S
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-2 (@) == MO~ 1 O~
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0

25. 6

W= = =] o rn
- L] - [ ] L]
= O =]t~ U O

- L] . O
i=

ONONOD
. s e
O O~
O oo

6.7
5.52
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= = g R WY I g i g W

PP EFWwWESEFESNMEr S s NITOTBIUTD

- 35
.28
LU0
.58
. 88
.52
. 86
.86
.68
.92
. B0
.92
.06
.32
.81
.02
.33
.68
.93
NCR
.76
.12

.53

.25
. 30
.27
.32
.96



DATE
03/05/85
03/19/85
03/26/85
04/02/85
04706 /85
ok /09 /85
o4 /13/85
04 /13785
04/19/85
o4 720/85
o4 s22/85
o4 722785
oL s23/85
o4 /23785
ok /24 /85
o4 725785
04 /30/85
05702 /85
05 702 785
05702 /85
05/03/85
05/03/85
05/03/85
05/03/85
05704 /85
05 /04 /85
05/04 /85
05/04 /85
05 /05 /85
05 /05 /85
05705785
05705785
05706 /85
05706 /85
05706 /85
05 /06 /85
05707 /85
05/07/85
05/07 /85
05/07 /85
05708785
05 /08 /785
05/08/85
05709 /85
05710785
05/11/85
05/14 /85

RAW STREAMWATER DATA FOR SITE 2

TIME

14
10:
10:
10:
10:
10:
11:
23:
11:
10:
11:
23:
10:
16:
09:
10:
10:
11:
17:
23:
05:

35
20
ho
45
45
30
15
15
10
00
10
10
25
25
35
30
40
10
10
10
10

: 10
: 10
: 10

TAL
.236
. 254
. 297
.218
.232
. 240
.222
.226
. 181

.2
. 221
.231

.210
. 202

.235

.293

.231

.283

. 262

. 207
. 252

MAL
. 209
. 150
. 183
. 153
.163
. 164
. 157
.153
.118

174
.151

. 159
.169

. 148
- 139
. 149
. 139
. 144
. 182
. 204
. 225
.235
.226
.200
. 205
. 205
. 200
. 164
. 190
.184
. 195
174
179
. 184
. 184
. 169
. 190
. 184

. 184
. 190
. 179
‘ 176
174

79

OAL
. 109
.052
. 064
. 066
.082
077
.07
.068
.071

. 106
.089

. 086
. 086

. 086
.081
.086
. 086
. 097
. 098
L 113
. 119
. 140

. 138

. 112
. 122
. 127
. 107
. 102
. 107
112
. 107
. 096
. 107
117
. 096
. 086
.096
. 086

. 102
. 096
.086
. 090
. 122

DOC

3.84
3. 93
3.80
3.82
4.06
4.31
3.88
3.70
3.88

4,37
4.75

4.55
4.51

4,61
.77
4.75
4,81
4,91
b, 81
5. 46
5.84
6.18
5.82
5.48
5.43

5.21

5.01
4.9
k.93
4.97
4.83
4.85
4,89
4,93
4,83
L.83
4,99
4.93

4.65
4,61
4.59
4.79
5.61

TF
.062
.053
.062
.0U6
. 049
. 056
.054
.oug
. 045

.0u7

. 046

. oLl
.0us
.045
. 045
.0ou2
. 046
. 046
. 043
. 045
. 064
. 064
. 064
. 064
. 066
. 070
.068
. 066
. 059
. 064
. 064
.063
.063
. 062
. 064
.063

.067
. 062
. 064
.058
.059

F

. 026

. 040



DATE
03/05/85
03/19/85
03/26/85
o04/02/85
04/06/85
04/09/85
04/13/85
04/13/85
04/19/85
04/20/85
0l4s22/85
04/22/85
ou4/23/85
04/23/85
o4/24/85
04/25/85
04/30/85
05/02/85
05/02/85
05/02/85
05703785
05/03/85
05/03/85
05/03/85
05/04/85
05/04/85
05/04/85
05/04/85
05/05/85
05/05/85
05/05/85
05/05/85
05/06/85
05/06/85
05/06/85
05/06/85
05/07/85
05/07/85
05/07/85
05/07/85
05/08/85
05/08/85
05/08/85
05/09/85
05/10/85
05/11/85%
05/14/85

RAW STREAMWATER DATA FOR

TIME

14
10
10

10:
10:
11:
23:
11:
10:
11
23:
10:
16:
09:
10:
10;
11

:35
: 20
140
10:

45
45
30
15
15
10
00

10

10
25
25
35
30
4o

: 10
10
: 10
110
: 10
: 10
: 10
10
10
: 10
10
: 10
10
:10
: 10
: 10
: 10
+ 10
: 10
:10
£ 10
: 10
: 10
: 10
110
: 10
: 10
s 45
: 10
:55

Ca
2.36
2.12

2.36
2.36
2. 14
2.06
2.62
2.18

2.29
2-35

2.29
2.29

2.14
.93
.99
.99
.96
.05
.10
.01
.04
.97
. Ol
.10

NN 2NN = = as

80

NA
3. 14

Wwwhhh wwino
. @ .
—t - OO

L]
N — OW-g
- O W =

SITE 2

K
.29
luu
.49

42
.38
L6

.42

.22
.09

.27
.56

.10
U6
.39
.47
.46
.58
.40
.48
.49
.52
Ay
A4
.46
.32
.08
.25
.12
. 14
A7
.12
.16
.14
.12
.18

.13

.13
.09
.12
.12
.24

FE
.01
0.00
0.00
0.00
.01
0.00
0.00
0.00
.01

0.00
0.00

0.00
0.00

0.00
.02
.01
.02
.03
.01
.01
.01
.02

0.00

0.00

0.00
.02

0.00

0.00

0.00

0.00
.02
.02
.01
.02
.01
.01

0.00
.01

0.00
0.00
0.00

.01
0.00

51

2.90
2.50
1.90
1.97
2.02
1.99
1.67

1.73
1.46

1.56
1.33

1.23
1.18

.83

.38
17
.91
1.60
2.28
1.98
2.00
2.07
2.08
2.07
2.04
1.92
1.89
1.76
1.70
1.81
1.83
1.81
1.88
1.88
1.77
1.67
1.70

1.49
1.50
1.23
l91
.87



DATE
05722785
06/14 /85
07/12/8%
08/09/8%
09/25/85
10/30/85
11/04 /85
11/04 /85
11/04 /85
11/05/85
11/05/85
11705785
11/05/85
11/06/85
11/06 /85
11/06/85
11/06/85
11/07/85
11/07 /85
11/07/85
11/08/85
11708 /85
11/09/85
11/09/85
11/09 /8%
11/10/85
11/10/85
11/711/85
11/11/85%
11/11/85
11/11/85
11/12/85
11/12/85
11/12/85
11/12/85
11713785
11/13/85
11/13/85
11/14/85
11/14 /85
11/14/85
11/14/85
11/15/85
11/15/85%
11/15/85
11/15/85

TIME

11:
11:
10:
10:
: 00

11

11:
10:
16:
22:

04

16
22

16
10
ou

10
22

16

10

16
o4

20
00
30
55

20
30
30
30

: 30
10:
16:
22:
ol:
10:

30
30
30
30
30

: 30
: 30
04
10:

30
30

: 30
: 30
16
: 30
:30
130
10:
16:
04:
10:

30

30
30
30
30

: 30
22:
04:
: 30
16:
22:
04:
10:
16:
04:
10:

30
30

30
30
30
30
30
30
30

: 30
22:

30

: 30
10:
16:
22:

30
30
30

RAW STREAMWATER DATA FOR SITE 2

TEMP
14,
11,
15.
18,
15.

5.

6.

NOoOOoOWNo oW

9.0

7.5

8.0

7.0

CO
30
26
30
30

31.

21

25.

30.

30.

29.
22.

29.

28.

30.

29.

29.

28.

ND
.0
.0
.0
.0
0
.0

0

81

FLOW

1.

I Y )
EWOD = O -]

pH
.21
.43
.33
.51
. 30
.38
.46
. 34
.50
.38
.23
.11
.73
.82
.83
.80
.78
.67
.85
.80

FrrErErrSs s o NVIVTINVIVIVIVIRIWD

.94

=g

.13

.09
16
.08
.03
.02
.05
.07
.05
.02

.03
.06

VT QT i g
*

.93

.07 .

ANC
9.
20.
19.
5.
12,

3.

12.
3.
2.

28.

18.

21,

16.

1.

12,

14,

14,

16.

38.

-3 oo NOVOVWO N =

sou

o R aNo Ne Wo We R Ra Ry [ W X0 We Wo  Wa NWo Ho Rer N e o aOn (=] mmwmmcnmmmm:::z::m;::tn
-

.19
.13
LY
.05
.15
.99
.75
.07
.07
.35
.31
.07
.19
.15
.75

.15
.59

.57
.72

.55

.23
.13
.42
.57
L2
.57
. b2
.73
.72
Lh2

.85
.57
.85

.28
. U3
.99
.57
.85

w

I VIR —{VIRN —J WS RV RV R W] Wi Fuwwww W = (VL) SRV (WS weEErrEs Lo roneEEsESFFEREERNE
-

c

L

84

.12
.70
.02
.75
.93
.69
.93
17
.93
.42
.93
.35
.14
.32
.24
. 48
. 64

. 87

.88
.75

.72

.03
75
-4k
.98
.94
.98
.98
. Ol

. 84

.82
.95
. 86
.82
.14
77
.05
.95
.04



DATE
05/22/85
06/14 /85
07/12/85
08/09 /85
0G/25/85
10/30/85
11/04 /85
11/04 /85
11/04 /85
11/05/85
11/05/85
11705 /85
11/05 /85
11/06/85
11/06 /85
11706785
11/06 /85
11/07/85
11/07 /85
11/07 /85
11/08 /85
11/08/85
11709 /85
11709 /85
11/09/85
11/10/85
11/10/85

/14 /85
11/14 /8%
11/14 /85
11/15/85
11/15/85
11/15/85
11/15/85

RAW STREAMWATER DATA FOR SITE 2

TIME

1:

11:
10:
10:
11:
: 20

"

10:
16:
22:
0Y4:
10:
16:
22:
0y:
10;
16:
22:

o4

10:
16:
10:
16:
0y:

10

221
10:
16;

o4

10:
16:
22:
04:
10:
16:
22:
O4:
10:
16:
04
10:
16:
22:
04
10:
16:
22:

20
00
40
55
00

30
30
30
30
30
30
30
30
30
30
30

: 30

30
30
30
30
30

: 30

30
30
30

1 30

TAL

. 335
.243
. 247
214
.378
. 180
.255

. 374

. 325

224

.203

. 190
.193

. 321

. 321

311
. 306

MAL
.210
.222
. 159
. 193
. 286
. 165
.128
. 122
. 133
. 158
. 394
. 338
. 323
. 328
. 245
.225
. 235
.235

.203

. 183
. 193

. 175

. 153
. 168
.21
.216
. 221
.24
2N
. 206
. 206
.221

. 183
.213
. 196
. 201
. 199
. 206
.219
.21
.213

82

OAL

. 148
. 169
. 107
. 143
.232
124
.122

112
L1112
LAT77
.212
.222
. 222
. 185
. 155
. 160

. 128

. 123
. 123

110

.098
.18
131
131
. 126
LR
. 126
119
.126
.130

112
. 121

101

. 101
.106
A3
. 119

.13
. 106

E v e (GRS RGO EG RE, R RE, RE R AV un v o N OO OO~_NUNNNAONCNEON

DOC

.19
.85
.63
.09
. 65
.28
.07
.05
7
.79
.09
.16
.68
.80
. 69
.27
.94
.29

.57

7
.56

tau

.05
.19
.40
.40
77
.74
.32
A7
-1
AT

.13
.13
.0
.93
.01
.05
.07
.95
.91

TF

. 064
. 060
.062
. 060
. 051
. 052
.054
. 054
.053
. 054
.053
. 055
.053
. 054
. 058
. 060
.059
. 059

. 059

. 056
.058

. 057

. 055
. 054
. 051
. 055
. 055
. 056
.058
. 057
. 059
. 059

.058
.058
.056
. 055
. 054
.055
. 060
. 057
. 059

F

. 060
.062
. 050



DATE
05/22/85
06/14/85
07/12/85
08/09/85
09/25/85
10/30/85
11704785
11/04/85
11/04/85
11/05/85
11/05/85
11705785
11/05/85
11/06/85
11/06/85
11/06/85
11/06/85
11/07/85

11/07/85

11/07/85
11708785
11/08/85
11/09/85
11/09/85
11/09/85
11/10/85
11/10/85
11/11/85
11/11/85
11/11/85
11/11/85
11/12/78%5
11/12/85
11/12/85
11/12/85
11/13/85
11/13/85
11/13/85
11/14/85%
11/714/85
11/14/85
11/14/85
11/15/85
11/15/85
11/15/85
11/15/85

RAW STREAMWATER DATA FOR

TIME

11:
11:
10:
10:

11
n

16

16

20
00
4o
55

: 00
: 20
10:
16:
223
ol4:
10:

30
30
30
30
30

: 30
22:
04
10:

30
30
30

30
22:
04:
10:
16:
10:
16:
04:
10:
22:
10:
16
04:
10:
16:
22:
04:
10:
16:
22:
04:
10:
16:
04:
10:
16:
22:
04:
10:
16:
22:

30
30
30
30
30
30
30
30
30
30
30

Ca
1.86
1.60
1.54
1.84
1.81
1.68
1.89
1.86
1.82
1.97
2.23
2.00
1.90
1.91
1.85
1.88
1.85
1.85

1.84

1.81
1.83

1.80

1.83
1.87
1.79
1.77
1.72
1.72
1.84
1.88
1.89
1.93

1.91
1-92
1.89
1.86
1.88
1.90
1.97
1.94
1.99

MG
L4y
.39
-39
k2
LUy
.48
.50
.kg
.51
.56
.54
.60
.60
.59
.59
.62
.63
.61

. 60

.57
.57

.56

.54
.56
.50
.53
.52
.53
.55
.55
.55
.58

.57
.57
.57
.57
.56
.57
.61
. 60
.61

83

NA
2.92
2.82
3.47
3.08
2.76
3.05
3.42

.22
.39
.32

[\8] [AVI\N ny NN NNN NWWWIW
wn
(o8

L]
-
N

LAV V]
-~ QO
VU]

-

3.02
2.66
2,55

SITE 2
K  FE
.37 0.00
4 10
.39 .02
53 .12
.89 .48
.08 .12
.29 .10
15 .11
.16 .13
L34 15
.96 .15
1. 48 A7
.71 .20
1.49 .18
1.35 .14
1.05 .13
1.02 « 13
.88 .15
.60 .08
46 .07
.81 .07
.25 .09
.26 .07
Ay 17
A7 05
.46 .08
.35 .12
.54 .13
.51 .08
.39 .02
.26 .03
.51 .06
036 .05
40 Lob
.37 .07
.61 .08
46 L1l
.32 .15
.34 .07
U6 .06
.34 .06

SI
1.
2.
3.
3.

94
84
10

19

4,17

u‘

y
y,
y,
y,
3.
2.
2.
2.

2.

2.
2.
2.

3.
.17
3.

3.

3.
3.
3.
3.
3.
3.
3.

3

3.
3.
3.

3.
3.
3.
3.
3.
30
3.
3.
3.

42

.35

36
41
29
39
72
65
67
81
93
gy
96

o4

LRl
34

3
56
10
28
13
08
37
23
24
17

26
25
34
31
38
35
32
28
46



RAW STREAMWATER DATA FOR SITE 2

DATE TIME TEMP COND FLOW pH ANC

11/16/85 10:05 1.0 24.0 2.5 4,99 - 25.9
01/16/86 11:15 1.0 29.0 5.28 - 3.0

RAW STREAMWATER DATA FOR SITE 2
DATE TIME TAL MAL OAL DOC TF

11/16/85 10:05 .301 ,196 .099 4.69 .056
01/16/86 11:15 ,227 .141 ,085 3.42 .072

RAW STREAMWATER DATA FOR SITE 2
DATE TIME CA MG NA K FE

11/16/85 10:05 1.91 .57 2.84 .38 0.00
01/16/86 11:15 2.48 .68 3.74 .14 .06

84

.038

SI
3.24
4.23



DATE
03/05/85
03/19/85
03726 /85
04702 /85
04 706 /85
o4 ,/09 /85
04/13/85
o4 /14 /85
o4 /20 /85
o4 /22785
o4 /22785
04 723/85
o4 s23/8%
o4 724 /85
04 /25 /85
04/30/85
05/02/85
05702 /85
05 /02 /85
05/03/85
05/03/85
05/03/85
05/03/85
05 /04 /85
05/04 /85
05 /04 /85
05/04 /85
05705 /85
05 /05 /85
05 /05 /85
05 /05 /85
05706 /85
05706 /85
05/06/85
05 /06 /85
05/07 /85
05/07 /85
05/07/85
05707 /85
05/08 /85
05708 /85
05/08 /85
05/09/85
05/10/85
05/11/85
05/14 /85
05/22 /85

TIME
15: 00
10: 40
11:15
11:15
11:18
10:50
12:15
00:15
10:30
11:30
23:30
09:15
15: 1%
09:55
10:50
10:55
10:20
16:20
22:20
04:20
10:00
16: 00
22:00
04:00
10: 00
16:00
22:00
04:00
10:00
16:00
22:00
04:00
10: 00
16: 00
22:00

04:00

10: 00
16:00
22:00
04:00
10:00
16: 00
10: 00
10: 00
09:30
09:30
10:10

RAW STREAMWATER DATA FOR SITE 3

TEMP

1.0

(o] Lo ¥ NUS NN BEL
- [ L] L - - -
OCOVIOOO0O

o

8.0

10.0
12.0
12.0

8.0

10.0

— ol o ol

9.0

9.0

EEENWOY W
L3 ] - - - L]
ownoown o

COND
27.
25.
26.
25.
29.
27.
29.

29.

o COO0O0O0OO00

29.

28.

30.
29.
30.

OO0 0 o

28.0

28.0

29.0

27.0

29.0

29.

27.
29.
30.
30.
29-

OO0 0 o

85

FLOW

2.

y

2.

NNEMN =
. e v

—r —h
@w & w

— b b
- (D =0 un

(= RV e RN

.9

.0

.1

&=

VIO = (G RC R, RV R —SC RO R - RSO V) RN~ — g g W R RS RS RV R ) LSRN [V I — EEEEEEE

P

R
g0

.95
.97
.91
.82
.80
.97
.94

.93
.03

.07
.05

.06
A7 -
.14
.23
.10
.M

.94

.93

‘gu
.95

.94

.96
.02
.06
.96
.05
.98
.0l
.04
.98
.99
.00
.07
.03
.04

.98
.02
. Q4
.05
.10
.02

[ IO I S N IO N B S

ANC
2,
4.
4,

16.

15.
9.

24,

13.

14,

- "

b W e v R B W s - O o O O W DoV~ &
- L] . L] - - - L] - L] +* - - » a * .

Ve~ N @ oW o~ WO W=aRNOON

o QE&E-NO =W

W h

NN =~ NAJOOONTONNOONO N =)~ ) ~ =~ -~ O WO =N

. 94
.59
. 94
.59
.24

.20

.90
.59

.00

.24
.31

.31
.00
.00
. 68
. 68
. 68
. 84
.68
.00
.00
.90
.70
.90
. 30
.90
.90
.24
.90
.3
.61
.27
.61

.70
.70
.02
.70
.56
.00

CL

3.
.03
.91
3.
y,

4
2

y
3

y
y

3
4

4,
b,
L
3.

3
y
3
3

i,
3.

]
H
m

3

3.
3.
3.
3.
3.

3
3

3

3.

3

2.

4
3

92

76
01

.20
.30

.90

.52

. 82

T7
20
08
06
84
. 84
.08

.72

.72
08
36
.08
.08
. 96

.19

.70
73
75
6l
16
4o
.68
. 66

. 60
57
.12
70
.05
2



DATE
03/05/85
03/19/85
03/26/85
o4/02/85
ol /06 /85
04/09/85
0Y4/13/85
04/14/85
04,/20/85
Q4 /22 /85
04 /22785
o4/23/85
ou/23/85
o4 /24 /85
o4 /25 /85
04 /30/85
05702785
05/02/85
05/02 /85
05/03/85
05/03/85
05/03/85
05/03/85
05 /04 /85
05704 /85
05/04/85
05704 /85
05705 /85
05/05/85
05/05/85
05/05/85
05/06/85
05/06/85
05706 /85
05/06/85
05/07 /85
05/07/85
05/07 /85
05/07/85
05/08/85
05 /08 /85
05/08/85

© 05/09/85

05/10/85
05/11/85
05/14/85
05722 /85

RAW STREAMWATER DATA FOR SITE 3

TIME

15:
10:
11:
11:
11:
150

10

12:
00:
10:
130
23:
39:
15:
09:
10:
10:
10:
16:
22:
0y
10:
16:
22:
04
10:
16:
22:
04
10:
16:
22:
OY4:
10:
16:
22:
04:
10:
16:
223
04:
10:
16:
10:
10:
09:
09:
1C:

11

00
4o
15
15
15

15
15
30

30
15
15
55
50
55
20
20
20
20
0o
QQ
00
00
00
0o
00
00
00
00
00
00
00
00
00
00
00
00

TAL

.336
.363
.286
. 370
.318
. 359
. 308
.300

. 309
.273
.283

. 231
. 254

. 331

. 397

.293

. 314

.293

. 247
.293
. 376

MAL

.290
. 254
. 265
. 234
.232
.262
. 254
.205

230

241

.210
.210

. 190
. 181
176
.176
.223

235

.278
.278
. 299
.273
.252
.252
.252
242
.210
. 200
.210
.221

216

.216

226

. 226
.210
. 210

210

.231
.221
. 210
. 197
. 200
. 247

86

-

.
.
*
.
.
.
»
-
.
.
.
»
-
.
-
*
-
-
-
.
.
.
*
.

*

-
-
.
-

OAL
128
087
069
061
082
088
087
079

17
117

091
086

086
086
086
086
118
135
182
161
151
138
117
127
127
138
107
n7
117
112
107
107
102
096
081
091
086

096
091
086
095
096
138

B L)Ll Ll PP s RN E EE VIOV TWWwWW [PV R Lad Lt (WYY RWS R UTRFL R VAR VY]

DO

[3M]

C

88

.24
.21
.23
.40
.58
A7
.01

.96
.88

.12
.70

.48
42
L4y
L4y
.47
.67
.8l
.43
.15
.99
.85
.81
.69
.33
.31
.18
.22
.35
.26
.24
.22
. 20
.10
.10
14

.86
.70
.70
.76
.00
.38

TF
. 059
. 051
.059
. 042
. 045
. 054
. 054
.04b

.038

. 041

. 040
. 039
.039
.039
.038
. 040
.40
.038
. 040
.058
. 060
. 056
. 056
.058
.058
. 064
. 061
.058
.058
. 058
.058
.063
. 061
. 059
. 060

. 064
. 06H
. 064
. 056
.051
. 051

F

. 007

. 020



DATE
03/05 /85
03/19/85
03/26 /85
04 /02 /85
04 /06 /85
04 /09 /85
0k /13/85
04/14 /85
04 /20785
04,/22/85
04 /22785
04 /723/85
04/23/85
04 /24 /85
04 /25 /85
04/30/85
05 /02 /85
05702 /85
05/02 /85
05/03/85
05/03/85
05/03/85
05703 /85
05704 /85
05/04 /85
05/04 /85
05 /04 /85
05/05 /85
05/05/85
05705 /85
05705 /85
05 /06 /85
05 /06 /85
05706 /85
05706 /85
05,07 /785
05/07 /85
05707 /85
05707 /85
05/08/85
05 /08 /85
05708 /85
05709 /85
05/10/85
05/11/85
05/14 /85
05722 /85

RAW STREAMWATER DATA FOR SITE 3

TIME

15:
10:
11:
11:
11:
10:
12:
00:
10:
11:
23:
09:
15:
09:
10:
10:
10:
16:
22:
ou:
10:
16:
22:
ob:
10:
16:
22:
04:
10:
16:
22:
04:
10:
16:
22:
04:
10:
16:
22
04:
10:
16:
10:
10:
09:
09:
10:

00
40
15
15
15
50
15
15
30
30
30
15
15
55
50
55
20
20
20
20
00
00
00
00
00
00
00
co
00
00
00
00
00
00
00
00
o0
00
00
o0
00
00
00
00
30
30
10

2.
-98

1

2.
2.
.97
2‘
2.

1

N NN

R L IR O I N S . e N el A i A* IV

— et NI PSR =

CA
16

20
15

30
30

.14
.08

.09
.1

.12
.12
.86
. 00
.92
.96
.95
.89
.93
.93
.94
.90
.95
- 99
.02
.01
.08
. 00
.07
.01
.84
.00
.02
.93
.99

.89
.07
.07
.03
.97
.85

MG
.53
.50

.51
.49
.50
.49
.50

.49
.50

.52

.52

47
. 49

.48

.50

.48

Lu3
.Uk
.43
. ul
.43

.45
.45

. U5
.47
46

.46
JHT
.46
.45
.46

NA
2.43
2.47
2.78
2.71
2. 44
2.50
2.72
2.70

2.86
2.7“

2.81
2.78

2.80
2.87
2.90
2.9
2.72
2.62
2.77
2.62
2.58
2.64
2.68
2.68
2.76
2.70
2.68
2. 74

2.75

2.62
2.42
2.43
2.53
2.34
2.54
2.70
2.59

2.56
2.60
2.44
2.50
2.70
2.51

K
.25
U5
.49

.52
. 34
.‘l3

.43
.21

.42
.50

.27
.46
.55
.49
.16
.52
.59
iy
.49
.42

.u8
.47

.57
.07
.09
. 1
.27
. 19
AT
14
.21
.15
.20
.21
.15

.14

FE
.0
.00
.00
.00
.01
.01
0.00
.01

OO

.00
.00

oo

.02
.00

o

.00
.02

.03
.02

.03
.01
.01
0.00
. 01
0.00
.01
0.00
0.00
0.00
0.00
.02
.02
.02
.03
0.00
0.00
.02
.01

[}

.01
0.00
0.00

L0
0.00
0.00

SI

3.01
2.75
3.04
2.52
2.54
2.1
2.38
2.36

2.34
2.24

2.16
2.15

2.04
2,17
2.21
2,23
2.25
2.26
2.54
2.67
2.50
2. 44
2.55
2.44
2.47
2.44
2.44
2.uy
2.39
2.36
2.44
2.46
2,46
2.6
2.45
2.37
2.35

2.32
2.31
2.20
2.00
1.92
2.70



DATE
06/14/85
07/12/85
08709 /85
09 /25 /85
10/30/85
11/04/85
11704 /85
11/04 /85
11/05/85
11/05/85
11/05/85
11/05/85
11/06 /85
11/06 /85
11/06 /85
11/06/85
11/07/85
11/07/8%
11707 /85
11/08/85
11/08 /85
11/08 /85
11/09/85
11/09/85
11/09/85
11/710/85
11/10/85
11/11/85
11/11/8%
11/11/85
11/11/85
11/12/85
11/12/85
11/12/85
11/12/85
11/13/85
11/13/85
t1/13/85
11/14/85
11714 /85
11/14 /85
11/14/85
11/15/85
11/15/85
11/15/85
11/15/85

TIME

10

: 00
11:
09:
11:
10:
11:
17:
23:
05:
11:
17:
23:
05;:
11:
17:
23:
05:
10:
16;
o4;
10:
16:
oY
10:
22:
10:
16;
C4:
10:
16;
22:
04:
10:
16:
22:
Qb
10:
16:
0b:
10:
16:
22:
0y :
10:
16:
22:

00

RAW STREAMWATER DATA FOR SITE 3

TEMP
12.0
16.0
17.5
1

[« RW1RN, |
O O

9.0

9.0

8.0

co

29,
30.
30.
31.
23.
22.

25.

29.

29.

15.

27.

26.

29.

29.

27.

28.

ND

88

FLOW

60

L] - . - - -
oD 00— Ol

3

EEEEERFEEEr EFEEEEEFSEERESE & OEFE O F O pEEEEESsESsOOOVIOVIVIVWV

pH
.35
. 94
l92
.15
.19
.28
.18
.26
. 30
.83
.63
.63
. 64
.57
.u8
.56
.63
.56

.50

.87

.85
.88
.87
.87
. 86
. 84
.88
.88
. 84
.82

.83
. 86
.81
.83
. 82
.83
. T7
.78
.79

.80 .

.90

ANC
8.
43.
38.
8.
4,

EL

33.

24,

20.
19.

16.

21.

37.

37.

N OOMN

tn
o
=

NN (o No Ne We \No W Ne No Ror el | -3 = -~ -3 N~ O~V OV E NI O

.00
.41
U1
.75

.07
.95
.15
.03

.00
.00
.95
.63
.15
.19
.15

.35
.35

.13
.15

.15

.57
.12
.12

.42
.57
.87
.87
.87
.87

.43
.85
.99
.13
LT
.71
.27
.41
.83

[AVIES LRSI SRS VS JULI L RULRVIR UL R UL VIRE . JUI LR UL R VY |

LI LI N WL W N WL W N W N Wi [A¥] [WEIR\N

c

L

30

.12
.36
.15
.45
.28
.34
.30
.28
.3
.74
.27
.12
.12
. 80
.92
.97

.85
.97

.83
.10

.89

.16
.16
.98
.07
. 84
.16
.30
.21
.15
.12

.31
.13
.22
.99
.90
.13
.18
A7
.86



DATE
06/14/85
07/12/85
08 /09 /85

1 09/25/85

10/30/85
11/04 /85
11/04 /85
11/04 /85
11/05/85
11/05/85
11/05/85
11/05/85
11/06/85
11706 /85
11706 /85
11/06 /85
11/07/85
11,07 /85
11/07/85
11/08/85
11/08 /85
11/08/85
11/09 /85
11/09/85
11/09/85
11/10/85
11/10/85
11/11/85
11/11/85
11/11/85
11/11/85%
11/12/85
11/12/85
11/712/85
11/12/85
11/13/85
11/13/85
11713788
11714 /85
11/14/85
11/14 /85
11714 /85
11/15/85
11/15/85
11/15/85
11/15/85

RAW STREAMWATER DATA FOR SITE 3

TIME

10:
11
09:
11:
10:
11:
17:
23:
05:
11:
17:
23:
05:
11:
17:
23:
05:
10:
16:
04:
10:
16:
04:
10:
22:
10:
16:
o4:
10:
16:
22:
04:
10:
16:
22:
04:
10:
16:
ol
10:
16:
22
Ol4:
10:
16
22:

00
00
35
15
us
00
00
00
00
00
oo
00
oo
00
00
00
00
0o
00
00
00
0o
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

TAL

. 259
. 376
.26
.296
.216
.296

. 354
. 299

.275
, 289

. 381

Lu21

AR
L U426

MAL
.233
.231
.232
.255
. 198
174
. 168
174
. 184

. 429
L1475
. 439
.366
. 366
. 361
. 356

. 334
. 329

. 284
. 264

. 245

.23
L2ul
. 261
. 306
. 296
. 318
.291
. 301
.31
. 331

.31
. 306
. 291
. 286
. 286
. 296
. 361
. 347
. 366

89

0OAL

. 143
179
. 205
. 179
. 124
117
. 122
.133
.133

242
.263
242

. 168
. 163

. 130
. 133

. 120

.118
- 133
. 131
L
. 151
. 161
. 142
. 136
. 150
. 143

. 146
. 139
. 119
. 122
. 126
L4
. 151
147

DOC
4,63
4,83
5.53
6.88
4,26
4,26
4, 24
4.29
4,43

7.96
8.43
7.60

6.05%
5,13
5.87

5.30
5.21

4.91

4.79

4.53

4,43
4.53
4.69
4,83
4.79
4,89
4.57
4,47
4,39
4.33

4,43
447
4. 39
4,31
4, 39
4, 25
4,61
4. 47
4. 47

TF

. 049
. 052
.0U6
. 049
. 047
.050
. 051
. 051
. Q49
.0U6
.053
.052
.053

.058
. 059
. 059

. 061
. 062

. 058
. 057

. 054

. 054
. 052
. 054
. 055
. 057
. 059
. 058
.058
. 057
. 059

.058
. 058
. 055
.054
.053
. 054
. 062
.062
. 064

F
L] Ous

L] 0“6



DATE
06/14/85
07/12/85
08/09/85
09/25/85
10/30/85
11704 /85
11/04 /85
11/04/85
11/05/85
11/05/85
11/05/85
11/05/85
11/06/85
11/06/85
11/06/85
11/06 /85
11/07 /85
11/07 /85
11/07 /85
11/08/85
11/08 /85
11708 /85
11/09/85
11/09 /85
11/09/85
11/10/85
11/10/85
11/11/85
11/11/85
11/11/85
11/11/8%
11/12/85
11/12/85
11712785
11/12/85
11/13/85
11/13/85
11/13/85
11/14/85
11714 /85
11/14 /85
11/14/85
11/15/85

RAW STREAMWATER DATA FOR SITE 3

TIME

10:
11:
09:
11:
10:
11:
17:
23:
05:
11:
17:
23:
05:
: 00
17:
23:
05:
10:
16:
ol
10:
16:
od:
10:
22:
10:
16:
04:
10:
16:
22
04:
10:
16:
22:
04:
10:
16:
o4:
10:
16:
22:
OU:
10:
16:
22:

11

00
0o
35
15
45
00
00
00
00
00
00
0o
00

00
00
00
o
00
00
00
00
oe
00
00
00
00

— e il md e d vl b ard b e d ek mmh ok e V) =

— b ol wd el b el vl w—h b

— mh g o ol b gl

CA

. 88
.09
- 99
.75
.72
.81
17
.78
17
. 68
.74
.76
.78
.77
. 64
. 68
.67

.72
. 69

. 66
.66

. 68

.72
.73
.55
.53
.53
. 54
. T4
.69
. 66
.70

7
.78
LT
.70
. 66
.69
.80
. 81
.89

MG

. 40
.40
. 39
.36
iy
45
42
.43
42
.39
L4k
.49
47
.48
.16
.18
U7

.47
47

.47
.47

3%} n N N n MRoMNNNNNND =N NN

MNRRoNNNNNND NN Moo

NA

.61
. 64
.58
035
.58
.58
.57
.58
.57
.39
. 86
.05
11
.21
.06
.1
A7

.25
.25

.28
.29

33

. 30
.21
A7
A7
.12
.73
.43
.15
.32
. 30

.32
.34
032
.41
.55
.32
.48
.53
. 61

K

.15
.65
. bl
.50
.18
.12
.18
.19
.21
.78
.01
.05
. 86
.89
T4
.70
.59

47
. 38

.33
.22

FE
. 06
.34
.28
.20
.10
.12
.1
.12
.14
.13
.12
.14
14
.09
.08
.10
.10

.07
.09

.07
.09

SI

3.44
3095
4.33
.12
4,38
4.33
4,16

4.15

4,06
3.25
2.88
2.84
2.7%
2.95
2.94
2.94
2.93

3.09
3.12

3.24
3.35

3.37

3.53
3.57
3.15
3.22
3.18
3.18
3.34
3.26
3.31
3.28

3.25
3.28
3.44
3.148
3.29
3.37
3.53
3.53
3.71



RAW STREAMWATER DATA FOR SITE 3

DATE TIME TEMP COND FLOW pH ANC S04 CL
11/16/85 10:25 2.0 23.0 4.2 4,78 - 34.3 6.99 3.13
01/16/86 11:40 1.0 26.0 5.19 - 7.0 8.00 3.B0

RAW STREAMWATER DATA FOR SITE 3

DATE TIME TAL MAL CAL DoOC TF F
11/16/85 10:25 .431 ,306 .101 4,16 .056
01/16/86 11:40 .278 .176 .082 2.87 .064 016

~RAW STREAMWATER DATA FOR SITE 3

DATE TIME CA MG NA K FE SI
11716785 10:25 1.73 s 2,36 .44 0,00 3,32
01/16/86 11:40 2.28 .55 3.09 .19 .06 4,02

91




APPENDIX F

PLOTS OF STREAMWATER IONS

a2



CA {MG/L)

MG (MG/L)

¥hebsirybBoIYBBERE

885

CALCIUM
. Sas ‘.::‘Oo--.---..,...sn..,..-r“"._.‘ ‘_.'"‘ :_:““...’\:.
\.J-q""""--—--""'—-—'\ “Iv \‘“r‘/ -
] ! f ] | | ] T [ ]
4 & 7 ] $ .10 1" 12 s 4 15 1 1/
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MAGNESIUM
7] ety [ Y
- [ 1Y bl T .-
—d F.' ~ ‘”.“-""'-".. » ;'0.'."'".“" ot
e s
— o »
_ hd ;Wn—-q—-—-»..,_-____ - - lhf\\
LY ’ L -
. W

DAYS (NOVEMBER,
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1 1T "T771 1

2 13 14 15 16 17

1985)

— SITE 1
- STE 2
—n=- SITE 3

—a— SITE 1
--e--SITE 2
—= STE 3



Na (MG/L)

K (MG/L)

5.0

.3

4.0

3.5

3o

2.5

2.0

1.5

1.0

3o
28
2.8
2.4
2.2
20
1.8
1.8

1.4

|

SODIUM
._.'c‘,::
B : ... .‘. t"v-o-"".“"‘."
n :
| | | | T 7T 1 | T | | }
4 5 & 7 B 9 10 A 12 13 14 s w17
DAYS (NOVEMBLR, 1985)
POTASSIUM

i

DAYS (NOVEMBER, 19B5)
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- SIYE 1
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—~w=- SITE 3

—e— SITE 1
--e-- SITE 2
—==-GTE 3



S04 (MG/L)

CL (MG/L)

STREAMWATER

12.0 -
11.0 —
10.0 -
8.0 —f
8.0 —

7.0 -

SULFATE

[+]

DAYS (NOVEMBER, 1985)

CHLORIDE

7.5 =

7.0 -

—

—
—
—
—

DAYS (NOVEMBER, 1985)
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—n- STE 3

—a— SITE 1
-.-- STE 2
—u= STE 3



tUMOLES/LITER)

CR
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S04 UMOLES/LITER

CL {UMOLES/LITER

SULFATE

mm

10—

5 ——

T T T T Ty
o« 3 - S =} ? 5] 9 [Rv] 1 1. i 1 |
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