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METROPOLITAH WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AIII-1 

SIGMIFICANCE PROBABILITIES OF WATER QUALITY PARAMETERS 
AT UPSTREAM (U)  AND DOWNSTREAM (D) LOCATIONS 
FOR NORTH SIDE WATER RECLAMATION PLANT IN 1999 

Normal t-test ~ilcoxon 
E q u a l  

Mean Mean Variance Means 
Parameter (Unit) Sig Sig Sig 

(U) 
(D) probl 

Sig 
prob3 prob4 

Sag 
PKO~' prob5 

Temp I'C) 

PH 
Cl (mg/L? 

Turb :93!) 9.10 7.50 0.004 - - 0.183 0.183 

A l k  (mg!L) 129 142 0.004 - - 0.137 0 . 2 3 7  

TKN (mg/L) 1.27 2.48 0.006 - - 0.044 0.344 

NH,-N jmg/Lf 0.348 0.921 0.000 - - 0.032 0.032 

NH,-N (%/L) 0.008 0.021 0.000 - - 0.361 0.361 

ORG-N (q/L) 0.92 1.56 0.000 - - 0.106 0.106 

N02+NC3 (mg/L) 0.32 5.67 0.002 - - 0.000 0.000 

TS (mg/Z) 299 573 0.000 - - 0.002 0 ,002 

TVS (mgjLf - - - - - - - 

TSS (msjL) 9.9 10.3 0.027 - - 0.974 C.971 

TDS (mg/L) 289 563 0.000 - - 0.002 0.002 

Phenol Ipg/L) 12.4 20.4 0.275 0.307 0.003 0.003 C.003 

SO, (ing/~) 34.3 51.3 0.186 0.239 0.002 0.007 C.092 

FOG (mg/fd) - - - - - - 

T.P (mg,/L) 0.215 1.351 0.013 - - 0.000 C.009 

Sol.  P (mg/L) 0.098 1.066 0.004 - - 0.000 0.000 

a (q/u 0.002 0.005 0.289 0.105 0.000 0.000 C.000 

WAD-CIV [mg/LS 0.000 0.001 0.002 - - 0.004 C.004 

F (m/Li 0.184 0.781 0.011 - - 0.000 C.000 

TOC jng/L) 6.30 9.92 0.188 0.334 0.008 0.006 C.008 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AIII-1 (Continued) 

SIGNIFICANCE PROBABILITIES OF WATER QUALITY PARAMETERS 
AT UPSTREAM (U) AND DOWNSTREAM (D) LOCATIONS 
FOR NORTH SIDE WATER RECLAMATION PLANT IN 1999 

t-test Wilcoxon 
Equal 

Mean Mean variance Means 
Parameter (Unit) S ig S ig Sig 

(U) (D) Sig Sig 
probl Prob~ prob3  rob' PIob~ 

FC (#/100ml) 130 7866 0.003 - - 0.000 0.000 

Ca (mg/~) 43.4 56.5 0.047 - - 0.006 0.006 

Mg (mg/L) 15.4 19.9 0.033 - - 0.011 0.011 

Hard (mg/L) 172 223 0.036 - - 0.009 0.009 

G. Alpha (pCi/L) 3.40 3.49 0.001 - - 0.410 0.410 

G. Beta (pCi/L) 5.97 8.46 0.028 - - 0.003 0.003 

Ag (rn9/L) 0.000 0.000 - - - 1.000 1.000 

As (mg/L) 0.000 0.000 - - - 1.000 1.000 

'~lgnif lcance Probabilzty <=0.05 indicates that up and down populations are not normal. 

'significance Probability e0.05 indicates that variances are unequal. 

'significance Probability <=0.05 indicates that means are unequal if t-test is used. 

'~~gnlficance Probability <-0.05 indzcates that means are unequal if Wilcoxon test is used. 

S~lgnif icance Probability <=0.05 indicates that means are unequal using applicable test. 

- = NO Statistics. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICRGO 

TABLE AIII-2 

SIGNIFICtWCE PROBABILITIES OF WATER QUALITY PARAMETERS 
AT UPSTREM9 (U) AND DOWNSTREAM (D) LOCATIONS 
FOR STICKNEY WATER RECLAMATION PLANT IN 1999 

Equal Equal 
V a r i a n c e  t- testWilcoxon Heans 

P a r a m e t e r  ( U n i t )  Mean Mean Sig  S i g  S i g  
(U) S i g  Sig "' ~ r o b l  

probZ 
p r o b 3  p r o b 4   rob' 

DO (mg/L)  

Temp ik j  

PH 
Cl Img/L! 

Turb [m) 
A l k  ( m g i L )  

TKN ( n g / L )  

NH4-N fm;j/L) 

NH,-N (mg/L) 

ORG-N (rng/L) 

NO,+NU, ! w / L i  

T S  (nly/'L) 

Tvs (mg/L) 
TSS ( r n g j i )  

TDS Img/L)  

P h e n o l  ! p g / L )  

SO1 (ngi"L) 

FOG Img/L)  

T . P  Krng/L) 

S o l .  P !mg/L1 

CN (nlg/L) 

WAD-GV Img/L) 

F (mgJL! 

TOC Img/i) 

0 048 

3 3 8 6  

0 489 

0,340 

C 033 

0 186 

0 '758 

O 002 

0 121 

(3.060 

o .oo0 

2 091 

- 
0 .383 

0 .091  

0 .?35 

0 ,  OBI 
- 

0  -266 

C, 183 

C .  102 

0.863 

c .  000 

C .  050 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE A1 I I - 2 (Continued) 

SIGNIFICANCE PROBABILITIES OF WATER QUALITY PARAMETERS 
AT UPSTREAM (U) AND DOWNSTREAM (D) LOCATIONS 
FOR STICKNEY WATER RECLAMATION PLANT IN 1999 

Equal 
Normal t-test Wilcoxon Equal 

Mean Mean Variance Means 
Parameter (Unit) Sig Sig Sig 

(U) (D) S ig Sig 
probl Prob~ prob3 prob4 prob5 

FC (#/100ml) 327 4970 0.411 0.333 0.000 0.000 

Ca (mg/L) 54.4 56.8 0.000 - - 0.268 

Mg (mg/L) 20.3 21.0 0.001 - - 0.372 

Hard (mg/L) 219 228 0.000 - - 0.372 

G. Alpha (pCi/L) 3.96 3.64 0.000 - - 0.717 

G. Beta (pCi/L) 7.36 9.18 0.095 0.458 0.033 0.045 

Ag (mg/L) 0.000 0.000 - - - 1.000 

As (mg/L) 0.000 0.000 - - - 1.000 

'significance Probability c-0.05 indicates that up and down populations are not normal. 
I .  Significance Probability z=0.05 indicates that variances are unequal. 

'~ignificance Probability c=0.05 indicates that means are unequal if t-test is used. 

'~~gnificance Probability <=0.05 indicates that means are unequal if Wilcoxon test is used. 

5~ignificance Probability e0.05 indicates that means are unequal using applicable test. 

- = No Statistics. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICPLSO 

TABLE A111 -3 

SIGNIFICANCE PROBABILITIES OF WATER QUALITY PARAMETERS 
AT UPSTREAM (U)  AND DOWNSTREAM (D)  LOCATIONS 
FOR CALUMET WATER RECLAMATION PLANT IN 1999 

Normal 'qua' t-test ~ilcoxon Equal 
Mean Mean Variance Sig Sig Means 

Parameter (Unit) Sig S ig 
(U)  (D) S ig 

probl Prob~ prob3 pr0b4 

DO (w/L! 

Temp ("1 

PH 
Cl (mg/L) 

Turb (YTU) 

Alk (mg/E) 

TKN (mg:L) 
NH,-N (ng/L) 

NH,-N (mq/L) 

ORG-N (mg/L) 

NO,+NQ, (mg/L) 

TS (mgib) 

TVS (mg?L) 

TSS (mgi/L) 

TDS (mg/L) 

Phenol ipg/L) 

so, (mgji3 

FOG (mg/L) 

T.P (mg/L) 

Sol. P (mg/L) 

CN (ng/L! 

WAD-CN (mg/Lf 

F (mg/L1 

TOC im3/L) 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AIII-3 (Continued) 

SIGNIFICANCE PROBABILITIES OF WATER QUALITY PARAPlETERS 
AT UPSTREAM (U) AND DOWNSTREAM (D) LOCATIONS 
FOR CALUMET WATER RECLAMATION PLANT IN 1999 

Normal t-test ~ilcoxon Equal 
Mean Mean Variance Means 

Parameter (Unit) Sig Sig S ig 
(U) (Dl Sig Sig 

probl Probz prob3 prob4 prob5 

FC (#/100ml) 5 5 3792 0.129 0.260 0.000 0.000 0.000 

Ca (mg/L) 50.4 62.1 0.078 0.128 0.072 0.101 0.072 

Mg (mg/L) 21.6 22.4 0.760 0.466 0.773 0.743 0.773 

Hard (mg/L) 215 247 0.249 0.245 0.222 0.264 0.222 

G. Alpha (pCi/L) 3.51 3.70 0.014 - - 0.250 0.250 

G. Beta (pCi/L) 7.07 9.25 0.163 0.431 0.014 0.011 0.014 

Ag (mg/L) 0.000 0.000 - - - 1.000 1.000 

As (mg/L) 0.000 0.000 - - - 1.000 1.000 

'significance Probability c=0.05 indicates that up and down populations are not normal. 

'significance Probability c=0.05 indicates that variances are unequal. 

'~lgnlfxcance Probabillty ~=0.05 indicates that means are unequal if t-tesc is used. 

'significance Probability <=0.05 indicates that means are unequal if Wilcoxon test is used. 

'significance Probabillty ~ 0 . 0 5  indicates that means are unequal using applicable test. 

- = NO statlstlcs. 



METROPOLITAN WATEF! RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AIII-4 

SIGNIFICiWGE PROBABILITIES OF WATER QUALITY P W E T E R S  
AT UPSTREAM (U) AND DOWNSTREAM (D) LOCATIONS 

FOR JOHN E. EGAN WATER RECLAMATION PLANT IN 1999 

Normal t-test ~ i l c o x o n  
Equal 

Mean Mean Variance Sig 
Means 

Parameter (Unit) Sig Sig 
(U) S ig 

probl 
Sig 

prob2 
prob3 prob4 

prob5 

DO (mg/L) 

Temp ik~) 
PH 
Cl (mg/Lj 

Turb (JTU) 

Alk (mg/L) 

TKN Img/L) 
m , . - N  J;ng/L) 

NH,-N 

ORG-N (mg/L) 

NO,cNO, (mg/Li 

TS ( n ~ g / L )  

TVS trn~;/LJ 

TSS I(mgjL1 

TDS (mg/L) 

Phenol Evg/L) 

so, (mgiL? 
FOG ImglL) 

T.P Irng/L) 

Sol.  P (mg/L) 

a (mg/L) 
WAD-CN (mg/L) 

F (mg/L) 
TOC I q j L )  



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE A1 I I - 4 (Continued) 

SIGNIFICANCE PROBABILITIES OF WATER QUALITY PAMETERS 
AT UPSTREAM (U) AND DOWNSTREAM (D) LOCATIONS 

FOR JOHN E. EGAN WATER RECLAMATION PLANT IN 1999 

Equal 
Normal 

Equal 
t- test Wilcoxon Means 

Mean Mean Variance 
Parameter (Unit) Sig Sig Sig 

(U) (I)) S ig Sig 
probl prob2 prob3 prob4 Prob5 

FC (#/100ml) 

Ca (mg/L) 

Mg (mg/L) 
Hard (mg/L) 

G. Alpha (pCi/L) 

G. Beta (pCi/L) 

Ag (mg/L) 

As (mg/L) 

'~l~nrflcance Probabllaty ~ 4 . 0 5  indicates that up and down populations are not normal. 

'Significance Probability <=0.05 indicates that variances are unequal. 

'S~gnificance Probability c=0.05 indicates that means are unequal ~f t-test 1s used. 

'~~qnrficance Probablllty c-0.05 indicates that means are unequal if Wilcoxon test is used. 

S~zgnificance Probability ~ 0 . 0 5  indicates that means are unequal using applicable test. 

- = NO Statistics. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AIII-5 

SIGNIFICANCE PRCIBABILITIES OF WATER QUALITY PARAMETERS 
AT XJPSTREAM (U) AND DOWNSTREAM ( D )  LOCATIONS 

FOR J M E S  C .  KIRIE WATER RECLAMATION PLANT IN 1999 

t -test ~ilcoxon Equal Normal 
Mean Mean Variance %ems 

Parameter [Unit) Sig Sig Sig 
(U) (D) S ig Sig 

probl p rob~  prob3 prob4 ~srob' 

DO (ms/f! 

Temp ( '~ i  
PH 
Cl (mg/L) 

Turb {JTU) 

Alk (mg/L) 

TKN (mg/Li 
NH,-N (mg/L) 

TVS (mg/L) 

TSS (mglL) 

TDS (mg/L) 

Phenol : p g / ~ )  

so, (mg/L) 

FOG (mg/L) 

T.P Imng/L! 

Sol. P img/L) 

CN (mg/L) 

WAD-CN irng/L) 

F (mg/L! 
TOC (mg/L) 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AIII-5 (Continued) 

SIGNIFICANCE PROBABILITIES OF WATER QUALITY PARAMETERS 
AT UPSTREAM (U) AND DOWNSTREAM (D) LOCATIONS 

FOR JAMES C. KIRIE WATER RECLAMATION PLANT IN 1999 

Equal 
Normal t-test Wilcoxon Equal 

Mean Mean Sig Variance Sig Means 
Parameter (Unit) Sig 

(U) s ig 
(') ??rob1 Prob2  rob" prob4 

s ig 
 rob' 

FC (#/100ml) 369 223 0.073 0.471 0.596 0.621 0.596 

Ca (rng/Ll 67.5 72.3 0.816 0.028 0.554 0.555 0.554 

Mg (l%l/L) 28.5 28.2 0.332 0.045 0.938 0.844 0.938 

Hard (mg/L) 286 297 0.779 0.036 0.773 0.646 0.773 

G. Alpha (pCi/L) 3.77 3.69 0.002 - - 0.921 0.921 

G. Beta (pCi/L) 7.18 16.83 0.003 - - 0.001 0.001 

Ag (mg/L) 0.000 0.000 - - - 1.000 1.000 

AS (mg/L) 0.000 0.000 - - - 1.000 1.000 

'Significance Probability c=0.05 indicates that up and down populations are not normal. 

'~i~nificance Probability <=O .05 indicates that variances are unequal. 

'significance Probability e0.05 indicates that means are unequal if t-test is used. 

'~i~nificance Probability <=0.05 indicates that means are unequal if Wilcoxon test is used. 

s~lgn~ficance Probability a-0.05 indicates that means are unequal using applicable test. 

- = No Statistics. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AIII-6 

SIGNIFICANCE PRCIBABILITIES OF WATER QUALITY PARAMETERS 
AT UPSTREAM (U)  AND DOWNSTREAM (D) LOCATIONS 

FOR IiANOVER PARK WATER RECLAMATION PLANT IN 1999 

Equal Equal 
Normal t-test Wilcoxon gear,s 

Mean Mean Variance 
Parametes (Unit) S ig Sig S i g  

CU) S ig SFg 
(D)  rob' 

probZ 
prob3 prob4 

prob5 

DO (mg /L )  

Temp i0C) 

PH 
Cl Imgiz; 

Turb I J T U j  

Alk (mg/L) 

TKN irng/Lf 

NH4-N tmg/L) 

Tvs iing/L) 

TSS ( r q / L t )  

TDS (xg/L) 

Phenol ( p g / L )  

so, irnc2l'L) 

FOG (mg/L) 

T.P (itigjL) 

So l .  P (ng /L!  

CN (mg/g/Li 

WAD-CN (mg/L) 

F (mgjL! 

TOC !mg/L) 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AIII-6 (Continued) 

SIGNIFICANCE PROBABILITIES OF WATER QUALITY PARAMETERS 
AT UPSTREAM (U) AND DOWNSTREAM (D) LOCATIONS 

FOR HANOVER PARK WATER RECLAMATION PLANT IN 1999 

- 

t - t es t  Wilcoxon Equal 

Parameter (Unit) Mean Mean variance Sig Sig Means 
(U) Sig 

Sig 

probl 
Sig 

prob2 
prob3 prob4 

prob5 

FC (#/100ml) 386 590 0.906 0.264 0.502 0.621 0.502 

Ca (mg/L) 76.9 61.9 0.005 - - 0.494 0.494 

Mg (mg/L) 51.0 24.7 0.000 - - 0.254 0.254 

Hard (mg/L) 402 256 0.000 - - 0.362 0.362 

G. Alpha (pCi/L) 4.14 3.59 0.000 - - 0.305 0.305 

G. Beta (pCi/L) 8.49 10.64 0.467 0.365 0.101 0.111 0.101 

Ag (mg/L) 0.000 0.000 - - - 1.000 1.000 

As (mg/L) 0 .Ooo 0.000 - - - 1.000 1.000 

'significance Probability c-0.05 Indicates that up and down populations are not normal. 

'.Significance Probabillty c=0.05 indicates that variances are unequal. 

'~lgnlficance Probabrllty c=0.05 indicates that means are unequal if t-test is used. 

'~ignificance Probabillty c-0.05 lndzcates that means are unequal if Wilcoxon test 1s used. 

'significance Probability c=0.05 indicates that means are unequal using applicable test. 

- = NO Statxstlcs. 




