


























































































































































1 0.97591373 

'1' POa HO: 

PAJIME'l'Ea U'l'IMM'E PAlWV:'l'ER-O 

Ilft'EaCEPT 7.73782441 6.43 

IIRUND -0.28138845 -0.71 

OBSERVATION OBSERVED PREDICTED 

VWJE VALUE 

1 7.32580750 6.80240020 

2 7.06219163 7.36891518 

3 6.68586095 7.45625816 

4 7.71110125 7.22396383 

5 6.68461173 6.58964287 

6 7.60986220 6.66128531 

7 * 7.75225775 

8 1.39795910 7.12237884 

9 3.66356165 6.67634247 
10 7.34987370 6.58964287 

* OBSERVATIOR lVtS ROT USED IN THIS MltLYSIS 

SWt OF 

SUM 0 .. BQtWtED 

au. 0.. SQUARED ltESlDUALS - ERROR SS 

PRESS S'l'ATISTIC 
.. IRST OJU)£R AUTOCORRELM'ION 

IlURBIN-WATSON D 

0.51 0.4982 1 

1'R ) 1'1'1 

0.0004 

0.4982 

RESIDUAL 

0.52340731 

-0.30672355 

-0.77039721 

0.U713742 

0.09496886 

0.94857690 

1.27558026 
-3.01278082 

0.76023084 

-0.00000000 

13.38957071 

-0.00000000 

20.71756509 

-0.37989644 

2.69616827 

8'1'D ERROa 0 .. 

BS'l'IMA1'E 

1.20392376 

0.39394433 

UJNER 95' CL 
FOR MEAN 

5.61650455 

5.58776422 

5.43866324 

5.79186304 

4.98961379 

5.22573973 

4.86120991 

5.88167183 
5.27271884 

4.'8961379 

0.97591373 0.51 0.4982 

UPPER 95' CL 
FOR MEAN 

7.98829584 

9.15006615 

9.47385307 

8.65606462 

8.18967194 

8.09683088 

10.64330551 

8.36308585 
8.07996611 

1.18967194 

1 UGftESSION ANALYSIS POR 'l'SS BOD ftC3 , TICN LOG-'1'RMSPOaMED 16:59 JULY 22, 1987 33 

DEPEIfDEIft' VARIABLE: BODe 

SOURCE Dr' SUM 0.. SQUARES ftEM SQUARE .. VALUE 1'R ) .. R-SQUARE C.V. 

IIlDEL 1 0.47930478 0.47930478 0.73 0.4212 0.094414 44.5709 

ERROR 7 4.59730704 0.65675815 IICO'l' MSE BODe MEAN 

(x)RRECTED TO'l'AL 8 5.07661182 0.81040616 1.81823911 

SOURCE Dr' 'l'YPE I SS .. VALUE 1'R ) .. 0 .. 'l'YPE III SS .. VALUE 1'R ) .. 

RRUND 1 0.47930478 0.73 0.4212 1 0.47930478 0.73 0.4212 

'1' POR HO: 1'R ) ITI STD ElUIOR 0 .. 

PARMETER ESTIMA1'E PAJlAMETERaO ES'l'IMA1'E 

Ilft'ERCEPT 2.25307506 3.91 0.0058 0.57624605 

RRUND -0.16275200 -0.85 0.4212 0.19051238 

OBSERVATIOR OBSERVED PREDICTED RESIDUAL UJNER 95' a. UPPER 95' a. 
VALUE VALUE POR MEAN POR MEAN 

i7 



1 1.50407740 1.71203592 

2 ~ 2.03970200 
3 2.19722458 2.09022022 
4 2.60268969 1.95586372 
5 1.93152141 1.58897940 
6 1.66770682 1.63041661 
7 2.09186406 2.26142315 
8 1.66770682 1.19710807 

9 0.00000000 1.63912551 
10 2.70136121 1.51897940 

• OBSERVATION lIAS ROT USED 11'1 THIS ANALYSIS 

StM OF RESIDUALS 

StM OF SQUARED RESIDUALS 

SUM OF IQUARED RESIDUALS - DROR 5S 

I'Il£SS S'l'ATISTIC 

FIJIST ORDER AlJ'l'OCORRELM'ION 

DURBIR-WM'SON D • 

-0.20795852 

0.10700436 
0.64682597 

0.34254201 
0.03729021 

-0.16955908 

-0.22940125 

-1.63912551 
1.11238181 

-0.00000000 

4.59730704 
-0.00000000 

7.06270036 

-0.24654488 

2.21452668 

1.00886512 

1.15437374 

1.10290252 

1.21212411 

0.68857345 

0.80681725 

0.87835342 

1.22205982 

0.13052665 

0.68857345 

2.41520672 

2.92503025 

3.07753791 

2.69960333 

2.48938535 

2.45401597 

3.64449287 

2.57215632 

2.44772437 
2.48938535 

1 IIBGRESSIOI'I MALYSIS FOR 'rSS IOD .,3 • '1'ICI'I ~'l'RMSP'OlUtED 16:59 ~~, JULY 22, 1987 34 

IICPERDEI'IT VARIABLE: .,3C 

SOURCE SUM OF SQUARES .. VALUE PJl ) F R-SQUARE C.V. 

MODEL 1 0.25461016 0.25461016 2.44 0.1572 0.233440 38.7550 

DJIOR 8 0.83607684 0.10450960 BOOT MSE .,3C MEAN 

CORRECTED 'l'O'l'AL 9 1.09068700 0.32327945 -0.83416096 

SOURCE DF 'l'rPE I 5S .. VALUE PJl ) .. Dr 'l'rPE III SS F VALUE PJl ) F 

JIRUI'ID 1 0.25461016 2.44 0.1572 1 0.25461016 2.44 0.1572 

'1' FOR HO: PJl ) 1'1'1 $TO DROR OF 

PARAMETER ESTIMATE PAItMETER-O ESTIMATE 

IR'l'ERCEP'l' -0.54633795 -2.59 0.0321 0.21084373 

RRUND -0.11350847 -1.56 0.1572 0.07272245 

OBSERVATION OBSERVED PJlEDICTED RESIDUAL UIWER 95\ CL UPPER 95\ CL 

VALUE VALUE FOR MEAN FOR MEAN 

1 -0.65392647 -0.92367600 0.26974953 -1.19398347 -0.65336853 
2 -1.17118298 -0.69515117 -0.47603182 -1. 00780915 -0.38249318 
3 -0.61618614 -0.65991814 0.04373200 -1.00898253 -0.31085374 
4 -0.75502258 -0.75362267 -0.00139991 -1.01769475 -0.48955060 

5 -0.99425227 -1.00949956 0.01524729 -1.35975961 -0.65923951 
6 -1.42711636 -0.98059993 -0.44651643 -1.30057480 -0.66062505 
7 -0.43078292 -0.54051572 0.10973281 -1.03426766 -0.04676379 
8 -0.52763274 -0.79460074 0.26696800 -1.03748290 -0.55171859 
9 -0.52763274 -0.97452606 0.44689332 -1.28850298 -0.66054914 

10 -1.23787436 -1.00949956 -0.22837479 -1.35975961 -0.65923951 

SUM OF RESIDUALS 0.00000000 
SUH OF SQUARED RESIDUALS 0.83607684 

SUH OF SQUARED RESIDUALS - DJIOR 5S 0.00000000 



PRESS STA'l'ISTIC 

rIRS'!' ORDEJ\ ~ON 

1.24167800 

-0.11966345 

2.22991497 

1 IIBGRESSION MALYSIS roR DS BOD .,3 • TICR IDG-'l'RMSP'OIIMED 16:59 ~~, ~ 22, 1987 35 

SOURCE IIf' &UK or SQUARES r w.LUE I'R ) r c.v. 

Jl)DEL 1 1.31015860 1.38085860 1.39 0.2721 0.148147 82.4419 

I 7.'4003155 0."250394 

CORRECTED 'l"O'l'AL 9 '.32089015 0."624492 1.20142013 

SOURCE 'l'YPE I 5S r w.LUE I'R > r IIf' 'l'rPE III 8S r VALUE I'R > r 

1 1.31015860 1.3' 0.2721 1 1.31085160 1.39 0.2721 

'1' FOR HO: I'R > 1'1'1 8'1'D DROIt or 

PAlWtE'1'ER U'l'IJWJ'E PAIWtE'1'E1t-O ES'l'DWl'E 

DTEltCEPT 1.17171007 2.89 0.0202 0.64975361 

BRUNO -0.26434129 -1.11 0.2721 0.22410756 

OBSERVATION OBSERVED PREDICTED RESIDUAL LONER 95' CL UPPER 95' CL 

VALUE VALUE roR HEM roR MEAN 

1 1.61342993 0.""5601 0.61347392 0.16695397 1.13295806 

2 1.96009478 1.53215022 0.42794456 0.561163730 2.49566314 

3 1.26694760 1.61420175 -0.34725415 0.53849580 2.68990771 

4 2 . 09062873 1.39591035 0.69464838 0.51219382 2.20976688 

5 0.444611512 0.10001101 -0.35540219 -0.27930257 1.17947859 

6 1.55392520 0.86739019 0.68653502 -0.11867107 1.85345144 

7 1.72110944 1.19226901 -0.16415957 0.370611186 3.41315615 

8 0.78390154 1.30054962 -0.51664807 0.55206372 2.04903552 

9 -1.27296568 0.81153515 -2.15450083 -0.08604230 1.84911261 

10 1.91545094 0.10008801 1.11536293 -0.27930257 1.87947859 

SUM or RESIDUALS -0.00000000 

SUM or SQUARED RESIDUALS 7.94003155 

SUM or SQUARED RESIDUALS - EJUlOR SS 0.00000000 

PRESS STATISTIC 11.84145628 

rIIIST ORDER AUTOCORREUTION -0.24382624 

DUJlBI~SON D 2.28357461 



EXPLANATION: 

APPENDIX 1-4 

SAS "REG" PROGRAM 

PROGRAM FILE:CRKRET.SAS 
DATA FILE: CREEKP.DAT 

FOR LINEAR REGRESSION, THIS PROGRAM REG PERFORMS SIMILAR WORK AS THE 
GLM DOES. REG ALSO GIVES THE PLOT OF CONFIDENCE LIMITS. THIS 
PROGRAM, HOWEVER, CANNOT RUN ALL REGRESSIONS UNDER THE SAME "MODEL" 
STATEMENT. 



FILENAME CRKREG '[CHANG)CREEKO.DAT'i 
LIBNAME CRKMOD '(CHANG)'i 
DATA CRKMOD.REGAi 
INFILE CRKREGi 

TITLE 'REGRESSION REG ANALYSIS FOR TSS BOD N03 , TKN LOG-TRANSFORMED'i 
INPUT TSS TSSC BOD BODC N03 N03C TKN TKNC ANP INT RUND RRUNDi 
IF ANP-O THEN ANP-O.li 
ANP-LOG(ANP) ; 
TSS-LOG(TSS); 
TSSC-LOG( TSSC) i 
BOD-LOG(BOD)i 
BODC-LOG(BODC)i 
N03-LOG(N03)i 
N03C-LOG(N03C)i 
TKN-LOG(TKN) i 
TKNC-LOG(TKNC)i 
INT-LOG( INT) i 
RUND-LOG(RUND)i 
RRUND-LOG(RRUND)i 

PUT TSS TSSC BOD BODC N03 N03C TKN TKNC ANP INT RUND RRUND; 
PROC PRINT DATA - CRKMOD.REGA; 
PROC REG DATA-CRKMOD.REGAi 

. "'" ., .. " MODEL TSS - RUND/P R CLI CLM PCORRl PARTIAL; 
OUTPUT OUT-PPP P-TSSP R-TSSR COOKD-TSSK U95-TSSU95 L95-TSSL95; 
PROC PLOT DATA-PPPi 
PLOT TSS*RUND-'A' TSSP*RUND-'P' TSSU95*RUND-'U' TSSL95*RUND-'L'/ 

OVERLAY VPOS-32 HPOS-80i 
PLOT TSSR*RUND/VREF-O VPOS-18 HPOS-80; 
PLOT TSSK*RUND/VREF-O VPOS-18 HPOS-80; 

PROC REG DATA - CRKMOD.REGAi 
MODEL BOD - RUNO/P R CLI CLM PCORRI PARTIAL; 
RUNi 
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12.39 1519. 0.037 4.5 .0042 0.52 .0409 5.02 1I. .00225 .0360 27.78 
11.24 1161. . . .0188 0.31 • 433 7.10 1 • .01113 .2699 3.71 
66.66 801. .152 9.0 .0446 0.54 .296 3.55 o. .01412 .3680 2.72 
81.14 2233. .491 13.5 .0172 0.41 .294 8.09 16. .02683 .1610 6.21 

3.05 800. .026 6.9 .0014 0.37 .006 1.56 o. .00225 .0169 59.17 
9.94 2018. .026 5.3 .0012 0.24 .023 4.73 o. .00514 .0218 45.87 . . 1.922 8.1 .1541 0.65 1.342 5.63 3. .19885 1.0546 0.95 

112.59 4438. 0.135 5.3 .0150 0.59 • 0556 2.19 13 • .03309 .1122 8.91 
.20 39. 0.005 1.0 .0030 0.59 .0014 0.28 o. .0036 .0230 43.48 

5.96 1556 0.051 14.9 .0011 0.29 .0260 6.19 6. .0169 .0169 59.17 

8z 



1 

1 

OBS 

1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

'!'SS 

2.5169 
4.2661 

4.1996 

4.3962 

1.1151 
2.2966 

4.72311 

-1.6094 
1.71151 

'!'SSC 

7.32581 
7.06219 

6.6115116 

7.71110 

6.68461 
7.609116 

1.311796 

3.66356 
7.349117 

IIOD 

-3.29611 

-0.21150 

-0.7113 

-3.6497 
-3.6497 

0.6534 

-2.0025 
-5.nll3 

-2.11647 

IIODe 

1.504011 

2.19722 
2.60269 

1.93152 
1.66771 
2.091116 

1.66771 
0.00000 

2.70136 

.,3 

-5.4727 
-3.9739 

-3.1100 
-4.06211 

-6.5713 
-6.7254 

-1.11702 
-4.1997 

-5.1091 
-6.8124 

.,3C 

-0.6539 
-1.1712 
-0.6162 

-0.7550 
-0.9943 

-1.4271 
-0.4308 
-0.5276 
-0.5276 

-1.2379 

-3.1966 
-0.11370 
-1.2174 

-1.2242 

-5.1160 
-3.7723 

0.2942 

-2.l1li96 
-6.5713 

-3.6497 

TmC 

1.6134 
1.9601 
1.2669 

2.0906 

0.4447 
1.5539 
1.7281 
0.71139 

-1.2730 
1.9155 

2.3979 
0.0000 

-2.3026 
2.7726 

-2.3026 
-2.3026 

1.0986 

2.5649 
-2.3026 

1.7918 

IIBGJtESSIClf UG ADLYSIS POll 'lSS IIOD .,3 • '.I'D U»-'1'IWUroRMED 

16:34 PRI~, JULy 24, 1987 

-6.0968 
-4.4456 

-4.2185 

-3.6182 

-6.0968 
-5.2707 

-1.6152 
-3.4085 
-5.6268 
-4.0804 

-3.3242 
-1.3097 

-0.9997 
-1.8264 

-4.0804 
-3.8258 

0.0532 

-2.1875 
-3.7723 
-4.0804 

3.32432 
1.31103 

1.00063 
1.112616 

4.08041 
3.1125111 

-0.05129 
2.111717 
3.77230 
4.011041 

16:34 raI~, JULy 24, 1987 

DEP VARnBLE: 'lSS 

OBS 

OBS 

IlrrERCEP 1 

1 

SOURCE 

IIlDEL 

DROR 

C'l'O'l'AL 

1 

7 

1 

IIOOT MSE 

wp ItEM 

AlQLYSIS 0 .. VAlUARCE 

SUM 0 .. 

SQUMES 

20.2721 
13.47618 
33.741198 

1.3117541 
2.&32202 

20.2721 
1.925269 

It-SQUARE 

ADJ It-SQ 

.. VALUE 

10.529 

0.6007 
0.5436 

C.V. 52.71406 

6.251556 
1.212124 

PARMETER ESTIMM'ES 

S'l'ANIWID 

DROR 

1.2074114 
0.3951176 

'1' FOR HO: 

PAlWmTElboO 

5.177 
3.245 

PII08> .. 

0.0142 

PII08 > 1'1'1 

0.0013 
0.0142 

PAR'l'IAL 

CORR 'l'YPE I 

0.6006729 

PREDICT S'l'D ERR 1DWEIt95' UPPERII5' 1DWEIt95' UPPERII5' S'l'D ERR S'l'UD£NT 

VALUE PREDICT ItEM MEAN PREDICT PREDICT RESIDUAL RESIDUAL RESIDUAL -2-1-0 1 2 

1 2.51689 1.98947 0.503142 0.799723 3.17922 -1.5006 5.47956 0.527417 1.2931 0.4071169 

2 4.26605 4.57235 0.755916 2.784118 6.35982 0.113601 11.3087 -.3062119 1.16355 -.263244 
3 4.19961 
4 4.39618 
5 1.11514 

6 2.29657 

7 

II 4.72375 

II -1.6094 
10 1.711507 

COOK'S 

D 

1 

2 

3 

4 

5 

0.013 
0.015 

0.153 

0.018 

0.001 

4.116985 0.856096 2.94549 
3.90995 0.607431 2.47359 
1.01992 0.6711816 -.585233 
1.34635 0.609054 -.0931146 

6.31972 1.22691 3.41115 
3.44695 0.526271 2.2025 

1.41505 0.595496 .0069154 

1.01992 0.678816 -.5115233 

6.99421 1.11456 
5.34631 0.3211282 

2.62508 -2.6327 
2.711654 -2.2369 
11.22093 1.931196 

4.69139 -.062164 
2.823111 -2.1554 

2.62508 -2.6327 

83 

11.112514 -.770247 
7.49161 0.4116228 
4.67256 .0952173 
4.112956 0.950219 

10.6995 

6.95606 

4.118549 

1.27681 
-3.0245 

4.67256 0.765146 

1.09196 -.7053113 
1.24752 0.389757 
1.21016 .07116819 
1.24672 0.762172 

1.21386 0.994503 

1.25326 -2.4133 

1.21016 0.632271 

* 1 
1 
1 
1* 

1 * 
HH 1 

1 * 



1 

6 0.069 

'7 
1 0.013 

9 0.65'7 

10 0.063 

SUM or RESIDUM.S 

SUM or SQUARED RESIDUALS 

PREDICTED RESID SS (PRESS) 

1 

2.'7'7556E-l'7 
13.4'7688 
20.1413'7 

ItEGlIESSION REG ANALYSIS FOR TSS BOD R03 , 'l'l<R t.OG-'rJIItltSrommD 

PARTIAL REGRESSION RESIDUAL PLOTS 

TSS 

20 + 

15 + 

10 + 

5 + 

+ 
+ + + 

o + + + 

* 

+ 
-5 + 

-10 + 

-15 + 

-1.5 -1 -0.5 o 0.5 1 1.5 

Ilft'ERCEPl' Im"ERCEP 

REGRESSION REG ANALYSIS FOR TSS BOD N03 , TI(N LOG-TRMSFORHED 

PARTIAL REGRESSION RESIDUAL PLO'l'S 

TSS 

1 + 

16: 34 FJUMY, JULy 24, 1987 . 



1 

10.0 + 

7.5 + 

P 

Jl 

E 

D 5.0 + 
I 

C 

T 

E 

D 2.5 + 

V 

A 

6 + 

4 + 

2 + 

o + 

-2 + 

-4+ 

-6+ 

-6 -4 -2 

+ 
+ 

+ 

+ 

+ 

o 

+ 
+ ++ 

2 4 

IWRD 

UGRESSI05 REG ANALYSIS P'OJI. TSS BOD N03 • TIN LOG-TllMSPOJUtED 

I'LOT or TSS *JltJm) SYMBOL USED IS A 

I'LOT or TSSP*JlUND SYMBOL USED IS P 

PLOT or TSSU9S*JlUND SYMBOL USED IS U 

I'LOT or TSSL9S*JlUND SYMBOL USED IS L 

U 

U 

U 

U 

U 

uu P 

U A A A 

P A 

P 

A A 

A P 

PP 

A L L 

85 

16:34 FRIDAY, JULY 24, 1987 

U 

P 

L 



a:n'E: 

1 

ROTE: 

1 

L L 

U 0.0 + L 

I 

A L 

LL 

-2.5 + L 

-5.0 + 

-4.5 -3.5 -2.5 -1.5 -0.5 

1 OBS HAJ) MISSIRG VALUES 5 OBS HIDDEN 

ItSGlWISIOR REG MALYSIS POR 'l'SS BOD 1103 , 'l'ICN lDG-TlWfSPOlIMED 16:34 PRI~, JULy 24, 1987 

PLOT or 'I'IISR*RlmD LlGIRD: A • 1 OBS, 8 • 2 081, 1'l'C. 

1+ A 

A A 

R 0 +I--------------------~~~.----------------------------------------------------------------------------------------------------------
E 

S 

I -1 + 

D 

U 

A -2 + 
L 

S 

-3 + 

-4+ 

-4.5 -3.5 -2.5 -1.5 

RlIND 

1 085 HAJ) MISSING VALUES 

IlEGRESSION REG MALYSIS PaR 'l'SS BOD M03 , TKN tDG-TRANSPaRKED 

PLOT or 'l'SSK*RlIND LEGEND: A • 1 085, B • 2 085, ETC. 

c 
0 A 

0 0.6 + 

K 

S 

D 0.4 + 

I 

R 

r 
L 0.2 + 

-0.5 

16:34 PRI~, JULy 24, 1987 



U 

II: 

" C 

A A 

A 

A 

II: 0.0 +I----------~J~.--------~A~.------------------~A~--~.~.------------------

-4.5 -3.5 -2.5 -1.5 -0.5 

1 OBS HAD HISSING VJWJES RO'l'E: 

1 IlEGJIESSION REG ANALYSIS FOR '1'SS BOD N03 , '1'J(N IDG-'l'lWISFORMED 16:34 PRI~, JULy 24, 1987 

IlCP V»IIMLE: IIOD 

VARIABLE DP' 

IM'ERCEP 1 

IlURD 1 

PREDIC'l' 

OBS AC'l'UAI. VALUE 

1 -3,2968 -3.1059 

2 . -.757481 

3 -.285019 -.396072 
4 -.711311 -1.3597 
5 -3.6497 -3.9874 

6 -3.6497 -3.6906 

7 0.653366 0.831234 

8 -2.0025 -1.7807 

9 -5.2983 -3.6281 

10 -2 . 8647 -3.9874 

COOK'S 

OBS D 

1 0.005 

2 

3 0.005 

4 0.065 

5 0.031 

6 0.000 

7 0.053 

8 0.006 

9 0.546 

MALYSIS 0 .. VARIANCE 

StM 0 .. MEAN 

SOURCE OF SQlWU:S SQUARE .. VALUE noB> .. 

..,0£1. 1 24.60666 24.60666 36.526 0.0005 
ICIIJIOR 7 4.715756 0.&736795 
C '!'O'1'AI. • 29.32242 

IIOO'l' lISE 0.8207798 "SQUARE 0.'392 
IIEP MEAN -2.34496 ADJ R-SQ 0.8162 
C.V. -35.0019 

PARNtE'l'ER ESTIMATES 

0.7692628 
1 . 165717 

S'1'D ERR LCJW£R95' 
PREDIC'l' MEAN 

0.301171 -3.818 
0.379273 -1.6543 
0.422893 -1.3961 
0.318477 -2.1128 
0.385625 -4.8992 

0.352742 -4.5247 

0.592492 -.569799 

0.289084 -2.4643 

0.346311 -4.447 
0.385625 -4.8992 

0.5834163 
0.1928828 

UPPER95' 
MEAN 

-2.3937 

0.139364 
0.60392 

-.606661 
-3.0755 

-2.8565 

2.23227 

-1.0971 

-2.8092 
-3.0755 

'1' FOR KO: 

P~O 

LCJW£R95' 
PREDIC'l' 

-5.1732 
-2.8955 
-2.5794 
-3.4416 
-6.1318 

-5.8031 

-1.5625 

-3.8384 

-5.7347 
-6.1318 

Z7 

1.319 
6.044 

UPPICR95' 
PREDIC'l' 

-1.0385 
1.38056 

1.78725 
0.72209 
-1.843 

-1.5781 

3.22493 

0.277003 

-1.5216 

-1.843 

noB ) 1'1'1 

PARTIAL 

CORR 'rYPE I 

0.2288 
0.0005 0.8391757 

S'1'D ERR S'l'UDEN'1' 

RESIDUAl. RESIDUAl. RESIDUAl. 

-.190981 0.763528 -0.25013 

0.111053 0.703449 0.15787 
0.648434 0.756473 0.857181 
0.337719 0.72455 0.466108 

.0409312 0.741116 .0552292 

-.177868 0.568007 -.313144 

-0.22177 0.768186 -.288693 

-1.6702 0.744142 -2.2445 
1.12267 0.72455 1.54948 

-2-1-0 1 2 

I· 
I 
I 
I 
I ."., , ... 



1 

1 

10 0.340 

i!nM 0.. USIllUALS 

IIU't or SQtWIED USIllUALS 

I'UDIC'l'ID USID SS (PUSS) 

1.66533E-16 

4.715756 
7.250962 

IImlIESSIOR DO MALYSIS FOR TSS BOD 803 • 'l'IQt lDG-'f'IWISFORMED 

PARTIAL REGRESSION USIDUAL PlD'l'S 

BOD 

4 + 

3 + 

2 + 

1 + + + 

+ + 

+ 
o + + + 

+ 

-1 + 

+ 
-2 + 

-3 + 

-1.5 -1 -0.5 o 0.5 1 1.5 

Ilfl'ERCEPl' Ilfl'ERCEP 

REGRESSION REG IlRALYSIS FOR TSS BOD N03 • Tl(N LOG-TRANSFORMED 

PARTIAL REGRESSION RESIDUAL P1D1'S 

BOD 

8 + 

6 + 

BE 

16:34 FRIDAY, JULy 24, 1987 

16:34 FRIDAY, JULy 24, 1987 



• + 

+ 

2 + + 
+ 

+ 
o + 

+ 
+ 

++ 

-2 + 

+ 

-4+ 

-6+ 

-2 o 2 4 6 



APPENDIX 11-1 

SAS "ANOVA" PROGRAM 

PROGRAM FILE: TKNRCB 
DATA FILE: SWQAQC.DAT 

EXPLANATION: 

THIS PROGRAM PERFORMS ONE WAY ANALYSIS OF VARIANCE FOR A RCB DESIGN 
AND DETERMINES IF THERE ARE SIGNIFICANT DIFFERENCES AMONG TREATMENT 
MEANS. THE STORMWATER MONITORING PROGRAM QA/QC DATA WERE USED FOR 
TESTING THE PROGRAM. THE BOTTLE TYPES ARE TREATMENTS. EACH PAIR 
OF COMPARISON IS A BLOCK. DATA ' VALUES ARE ENTERED CORRESPONDING TO 
EACH TREATMENT AND EACH BLOCK. THE RESULTS OF COMPUTER RUNS INDICATE 
THAT NO SIGNiFICANT DIFFERENCE IN CONCENTRATIONS EXISTS BETWEEN 
THE TWO TREATMENTS. 

qo 



FILENAME RCBTKN 'lCHANGJSWQAQC.DAT'; 
.. LIBNAME RCBSWM ' ( CHANG] , ; 

DATA RCBSWM.QAQC; 
INFILE RCBTKN; 

TITLE 'RANDOMIZED COMPLETE BLOCK FOR TKN!; 
INPUT BLOCK TRTMENT $ TKN; \ 
PROC ANOVA; 
CLASS BLOCK TRTMENT; 
MODEL TKN - BLOCK TRTMENT; 
MEANS TRTMENT/DUNCAN LSD TUKEY; 
RUN; 



1 OB .97 
1 NB .88 
2 OB .43 
2 NB .32 
3 OB .40 
3 NB .36 
4 OB .25 
4 NB .34 
5 OB .56 
5 NB .56 
6 OB .83 
6 NB .73 
7 OB .42 
7 NB .40 
8 OB .24 
8 NB .37 
9 OB .33 
9 NB .31 

10 OB .12 
10 NB .17 



1 . 

1 

DEPERDEm' VARIABI.E: TJ(N 

SOURCE DF 

"'DEL 10 

DROR 9 

COJUU:CTED '1'O'l'AL 19 

SOURCE DF 

BLOCK 9 

'1'lt'1m:NT 1 

1 

1 

RMDOI1IZED COMPLETE BLOCK FOR TJ(N 

MALYSIS OF VAJUJINCE PROCEDURE 

ClASS LEVEL IRPOJIKA1'ION 

ClASS LEVELS VALUES 

BLOCK 10 1 2 3 4 5 6 7 8 9 10 

lIB OB 

IfUKBER OF OBSERVATIONS IN DM'A SET • 20 

ltMIXlMIZED COMPLETE BLOCK FOR TJ(N 

SUM OF SQUARES 

1.021105000 

0.02944500 

1.05749S00 

ItlfCNA SS 

1.02744S00 

0.00060500 

MALYSIS OF VAJUJINCE PROCEDURE 

0.10280500 

0.00327167 

F VALUE 

34.89 

0.18 

PR ) F 

0.0001 

0.6773 

F VALUE 

31.42 

ltMIXlMIZED COMPLETE BLOCK FOR TJ(N 

MALYSIS OF VAJUJINCE PROCEDURE 

T TESTS (LSD) FOR VAlUABLE: TJ(N 

PR ) F 

0.0001 

ROOT MSE 

0.05719848 

RD'l'E: 'l'HIS TEST CONTROLS 'l'HE TYPE I COMPARISORWISE ElUIOR RATE, 

HOT 'l'HE EXPElUMENTWISE ERROR RATE 

~.OS DF-9 MS£-.0032717 

CRITICAL VALUE OF T-2.26216 

LEAST SIGNIFICANT DIFFERENCE-.05787 

MEANS WI'l'H 'l'HE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT. 

T GROUPING 

A 

A 

A 

0.4SS00 

0.44400 

N TRTMENT 

10 OB 

10 lIB 

RANDOMIZED COMPLETE BLOCK FOR TJ(N 

ANALYSIS OF VAJUJINCE PROCEDURE 

DUNCAN'S MULTIPLE RANGE TEST FOR VAlUABLE: TJ(N 

RD'l'E: 'l'HIS TEST CONTROLS 'l'HE TYPE I COMPARISONWISE ERROR RATE, 

HO'1' 'l'HE EXPEIUMEN'lWISE ERROR RATE 

~.OS or-9 MS£-.0032717 

10:56 TUES~, JUNE 2, 1987 

10:56 TUES~, JUNE 2, 1987 

C.V 

0.972156 12.724 

0.449S000 

10:56 TUES~, JUNE 2, 1987 

10: 56 TUESDAY, JUNE 2, 1987 • 



1 

.. ER OF HEMS 2 

atI'l'lCAL RMGE 0.0577722 

A 

A 

A 

0 •• 5500 

0.44400 

If IJttMENT 

10 08 

10 RB 

RANDOMIZED COMPLETE BLOCK FOR TICN 

AHALYSIS OF VARIANCE PROCEDURE 

'l'UlCEY'S S'l'UDENTIZED RMGE CHSD) TEST FOR VARIABLE: TICN 

IfO'l'E : 'l'RlS TEST alIf'l'JIOLS '1'HE 'l'n'E I EXPERlMZIf'l'WlSE DROR 1W1'E, 

IIU'l' QIREJIALt.Y lIAS A HIGHER TYPE II DROR IIAft 'DIM ItIGMQ 

~.05 DP'W9 MSE-.0032717 

auTlCAL VALUE OF S'l'UDER'l'lZED RMGE-3 .199 

KlRlMUK SIGRIFlCART DIP'P'EllEl9CEa.05717 

ItEMS Wl'l'K '1'HE SAME LE'1"1'ER ARE I'IOT SIGRIFlCARTLY DIP'P'ERER'l'. 

CDOUPIRG 

A 

A 

A 

0.45500 

0.44400 

• lk1HEJf'1' 

10 08 

10 RB 

10:56 TUES~Y, JUNE 2, 1917 



APPENDIX 11-2 

SAS "ANOVA" PROGRAM(FACTORIAL) 

PROGRAM FILE: FACTOR.SAS 
DATA FILE: INCLUDED IN PROGRAM FILE 

EXPLANATION: 

THIS PROGRAM PERFORMS TWO WAY ANALYSIS OF VARIANCE FOR A RCB DESIGN. 
IT IS DIFFERENT FROM THE PROGRAM OF APPENDIX 11-1 BY ADDING ANOTHER 
FACTOR. THE DATA ARE INCLUDED IN THE PROGRAM FILE FOLLOWING THE 
STATEMENT "CARDS". AS DESCRIBED BEFORE, THIS SHOWS THE SECOND 
OPTION TO EXECUTE SAS PROGRAM. 

q5 



LIBNAME FACTQC '(CHANG]': 
DATA FACTQC.GAQC: 
INPUT BT ST RESP: 
CARDS: 
1 1 0.68 
1 1 0.25 
1 1 0.73 
1 2 0.68 
1 2 0.27 
1 2 0.28 
2 1 0.32 
2 1 0.34 
2 1 0.58 
2 2 0.61 
2 2 0.21 
2 2 0.51 
PROC ANOVA: 
CLASS BT ST: 
MODEL RESP-BT ST BT*ST: 
TITLE '2x2 FACTORIAL DESIGN FOR QA/QC DATA': 
MEANS BT/DUNCAN LSD, 
MEANS ST/DUNCAN LSD: 
MEANS BT*STjDUNCAN LSD: 
RUN; 

/ 



1 

1 

IIEPERDEm' VARIABLE: IlESP 

SOURCE 

,.,DEL 

1 

1 

CORRECl'ED 'l"O'1'AL 

SOURCE 

B'l' 

ST 

B'l'*ST 

3 

I 

11 

1 

1 

1 

2X2 FAC'l'OJIIAL IlUIGR POR QA,IQC IWl'A 

ARALYSIS OF VAJllARCE PROCEDURE 

CLASS VALUES 

B'l' 2 1 2 

ST 2 1 2 

__ Ell OF OIISERVA'l'IORS IN DM'A SET • 12 

2X2 FAC'l'OJIIAL IlUIGR POJl QA,IQC IWl'A 

0.04070000 

0.37720000 

0.41790000 

N!IOVA SS 

0.00153333 

0.00963333 

0.02253333 

A1IlU.YSIS OF VAJlIARCE PROCEDURE 

0.01356667 

0.04715000 

F VALUE 

0.18 

0.20 

0.48 

PJl ) F 

0.6817 

0.6633 

0.5089 

0.29 

2X2 FAC'l'OJllAL IlUIGN POR QA,IQC DM'A 

MALYSIS OF VAJllARCE PRDCBDUltE 

'!' 'l'ES'l'S (LSD) POR VlUUABLE: JlESP 

PJl ) F 

0.1331 

IlOO'1' MSE 

0.21714051 

801'E: '!'HIS '!'EST CORTROLS '!'HE TYPE I CXlMPAJllSOfiWlSE BRltOR RATE, 

R:lT '!'HE EXPElUHEN'l'WlSE BRltOR RATE 

ALPIIP.05 DP-8 MSEc.04715 

CRITICAL VALUE OF T-2.30600 

LEAST SIGNIFICANT DIFFERENCE-.28909 

MEMS Wl'!'H '!'HE SAME LET'1'EJl ARE R:lT SIGNIFICANTLY DIFFERENT. 

T GROUPING 

A 

A 

N B'l' 

0.4817 6 1 

A 0.4283 6 2 

2X2 FAC'l'OJllAL DESIGN POR QlVQC DATA 

ANALYSIS OF VAJUANCE PBOCEDURE 

IXJNCIIN'S MULTIPLE lWtGE TEST POR VlUUABLE: JlESP 

801'E: '!'HIS '!'EST CORTROLS '!'HE TYPE I CXlMPAJllSONWlSE BRltOR RATE, 

R:lT '!'HE EXPElUHEN'l'WlSE ERlIOR RATE 

ALPIIP. OS OF-II MSEc.04715 

14:46 MONDAY, JULY 20, 1917 

14:46 ~, JULY 20, 19117 

It-SQUARE c., 

0.097392 

RESP MEl 

0.455000( 

14:46 MONDAY, JULY 20, 19117 

14:46 "'NDAY, JULY 20, 19117 



• 

1 

1 

IIlIIBD or REMS 2 

carnCAL IIMGE 0.21872 

A 

A 

A 

0.4117 

0.4213 

AMLYSIS or VAlUARCI l'IIOCZDUItE 

'1' 'l'U'l'S (LSD) FOR VAIlIABLII:: usp 

.. B'l' 

6 1 

6 2 

a7l'I:: mIS 'l'U'1' C'CIlft'ItOLS '1'111 'l'rPI I CDtPAaI.atlNIII DIICIt M'l'Z, 

ao'1' '1'111 UPZIWIIlmfISE DUIOR RATE 

or 

ALI'IfAoor.05 ar-I "18.04715 

carnCAL VALUE or '1W2. 30600 

LIM'!' lIcan:nCM'1' DIP'PDIRC:I>o. 2.,09 

A 

A 

A 

0.4833 

0.4267 

2X2 rAC'l'OJUAI. IlESIGR FOR WQC DM'A 

MALYSIS or VAJUMCE PROCEDURE 

IlUlfCM'S 1lULTIPU: RllBGE 'fEST FOR VAlUABLE: RESP 

.. I'f 

6 1 

6 2 

a7l'I:: ftIS 'fEST C'CIlft'ItOLS 'fBE 'l'YPE I CDtPARISORNISI EItIIOR RATE, 

ao'1' '1'111 IXP!RIMZlmfISI EItIIOR RATE 

~.05 ar-I "1-.04715 

IlUPlBER or MlMS 2 

CRITICAL RllBGE 0.21'72 

REMS WITH THE SAME LE'1"l'ER ARE ROT SIGRIrICARTLY DIrn:Jlll9'l'. 

DUNCAN GROUPING 

A 

A 

0.41133 

.. ST 

6 1 

A 0.4267 6 2 

2X2 rAC'l'ORIAL DESIGN FOR QA,IQC DM'A 

MALYSIS or VARU.l9CE PROCEDURE 

HEMS 

B'l' ST .. usp 

1 1 3 0.55333333 

1 2 3 0.41000000 

2 1 3 0.41333333 

2 2 3 0.44333333 

98 

14:46 ~, JULy 20, 1917 

14:46 ~, JULy 20, 19.7 

14:46 MONDP.Y, JULy 20, 1987 . 


