APPENDIX 11

SAMPLE STATION 11

MONITORING WELL R3

PA STATE GAME LANDS #95

PROJECT SL-110-7-101.5
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2. Pre Closure Analysis (Monitoring Point 11)

The reviewer is directed to refer to the following materials during
the discussion of the chemical analyses and trends at this monitoring point:

a. Sheet 30 - which shows the sample data plotted using a ti Lm reference basis.

b. The corresponding graphs (on the 6 pages immediately following the pre closure
analysis) which show the data, 'she regression man line, and the field of variance.

c. Appendix 11 - which contains the raw sample data during pre closure which was
utilized to develop the weans, ranges, and regression analysis results.

1. pH Relationship

The pH at this monitoring point varied from 5.56 - 6.10; the mean value being 5.89. An weak
relationship exists.

2. Specific Conductance Relationship

The specific conductance at this monitoring point varied from 1350 - 1600; the mean value
calculated as 1435.

3. Acidity/Alkalinity Balance (mg/l)

The alkalinity varied from 15 — 65 ; the mean value was 36. Regression analysis of the alkalinity
values showed: An extremely weak relationship exists where alkalinity concentration increases
as conductance increases. The acidity varied from 20- 281 ; the roman value was 145.
Regression analysis of the sulphate values showed: A strong relationship exists where acidity
concentration increases as conductance increases.

4. Sulphate Relationship (mg/l)

The sulphates varied from 430 - 981; the mean value was 654. Regression analysis of the
sulphate values showed: A weak relationship exists where sulphate concentration increases as
conductance increases.

5. Total Iron Relationship (mg/l)

The total iron varied from 17- 195 ; the mean value was 119. Regression analysis of the ferrous
iron values showed: A strong relationship exists where total iron concentration increases as
conductance increases.

6. Ferrous Iron Relationship (mg/l)

The ferrous iron varied from 16 - 179 ; the mean value was 111. Regression analysis of the
ferrous iron values showed: A strong correlation exists where ferrous iron concentration
increases as conductance increases.

7. Ferric Iron Relationship (mg/l)

The ferric iron varied from 0.3 - 18.0 ; the mean value was 8. Regression analysis of the ferric
iron values showed: A weak relationship exists where ferric iron concentration increases as
conductance increases.



SAMPLE . ELEVEN SPECIFIC CONLDUCTANCE ¥3., PH

COEFFICIENT MATRIX AND AUGMENTED MATRIX

1 1435
1435 : 2064230
REGRESSION COEFFICIENTS OF NORMAL EQUATION
n S.205771144277
0,000477601970

ORIGINAL X - Y PAIRS PREDICTEDL VALUES DEYIATION

1500.0000 © 5.56400 : - 9,93282 0.,386352
1500.0000 46,0600 35,9252 0.13u8
1:00.0000 5.6u00 3.8772 0.2372
1400.0000 &.1000 3.9731 0.126%
1400.0000 5.8700 5.8772 0.0072
1430.,0000 3.9600 5.8772 00828
l4co.0000 5.8700 5.,8772 S 0.0072
140%.0000 4.0000 5.8772 ’ 0.1228
1406G.0000 S.9800 5.8772 0.1028
1330 0900 5.9000 5.8932 . 0.0448

¢ BTATISTICAL ANALYSIS WITH ORDER OF EQUATION= 1
. HUMBER OF X - Y PAIRS= 10
" TOTAL SiUUMS OF SQUARE= 27024

SUMS OF SQUARES DUE TO REGRESSION= ,0115358

SUME OF SQUARES DUE TO DEVIATION= 258482
GOODNESS OF FIT= 042771

MULTIPLE CORRELATION COEFFICIENT 0.20681
STANDARD DEVIATION .169536

ANALYSIS OF VARIANCE

SOURCE OF SUM  OF DEGREES 0OF HMEAN

JARIATION SAUARES FREEDOM SQUARE
LIMN. REGRESSION .01 o1 .01
DEVIATION 26 8 .03

TOTAL VARIATION ) .27 9

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST -~ SIGNIFICANCE OF REGRESSION = 0.36
LEVEL .05% - CRITICAL VALUE = 35.32 '

58,9400
g4503.0000



SAMPLE. ELEVEN

SPECIFIC CONDUCTANCE ¥S. ALKALINITY

COEFFICIENT MATRIX AND AUGMENTED MATRIX

i
1433

REGRESSION COEFFICIENTS OF NORMAL EGUATION
= 5,293532338309
0.0290347246368

ORIGINAL X - Y PAIRS

1500.0000
15g00.0000
1400.0000
1600.0000
ik0o.0000
1400.0000
i400.0000
i400.0000
14¢00.0000
1330.0000

37.0000
33.0000
15.0000
40.0000
17.0000
45,0000
53.0000
41,0000
27.0000
14.0000

STATISTICAL ANALYSIS WITH ORKER OF EQUATION= 1
NUMBER OF X - Y PAIRS= 10

TOTAL SUMS OF SQUARE= 3062.4
SUMS OF SQUARES LUE TO REGRESSLION= 42,4199
SUMS OF SQUARES DUE TO DEVIATIIN= 3019.9801

GOODNESS OF FIT=

. 012832

MULTIPLE CORRELATION COEFFICIENT
STANDARD DEVIATION 18,318115

SOURCE OF

YARIATION
LIN. REGRESSION
DEVIATION

TOTAL VARIATION

ANALYSIS O
sSuM OF
SQUARES

42.42
3019.98
3042.40

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSION =
LEVEL .05% - CRITICAL VALUE = 5.32

1435
2064250
PREDICTED VALUES DEVIATION
38.2886 1.2886
78,2886 $.2886
35,3831 20.3831
41,1940 1.19%0
35.3831 18.3831
35.3831 29,6169
35,3831 17,6169
35.3831 25,6169
35.3831 8,3831
33.9303 17.9303
0,11759
F VARIANCE

DEGREES OF MEAN
FREEDOM SQUARE

1 42,42

8 377.50

9

0.11

364, 0000
523300.0000
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SAMPLE.ELEVEN

COEFFICIENT MATRIX aND

1
1435

SPECIFIC CONDUCTANCE ¥S. ACIDITY

AUGMENTELD MATRIX

REGRESSION COEFFICIENTS OF NORMAL EQUATION
- T 999.701492537320

0.79792104u47761

ORIGINAL X - Y PAIRS

1500.0000
1500.0000
1400.0000
1400.0000
~1400,0000
i4oo0.0000
1400.0000
1400.0000
1400.0000
1350.0000

281.0000
281.0000
192.0000
187.0000
171.0000
113.0000
80.0000
75.0000
20.0000
S53.0000

- STATISTICAL ANALYSIS WITH ORDER DF EQUATION= 1
* NUMBER OF X

TOTAL SUMS OF SOUARE= 75878.1

- Y PAIRS= 10

SUMS OF SQUARES DUE TO REGRESSION= 31992.219403

SUMS OF SQUARES

GOODNESS OF FIT= .421627
MULTIPLE CORRELATION COEFFICIENT

STANDARLD DEV

IATION 49.829857

ANALYSIS OF VARIANCE

SOURCE OF SUM OF

VARIATION SQUARES
LIN, REGRESSINN 31992.22
DEVIATION 43885.88
TOTAL VARIATION 75878.10

OUE TO DEVIATION= 43885.88035%97

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSION =
,03% - CRITICAL VALUE = §.32

LEVEL

1435
2084250
PREDICTELD VALUES DEVIATION
197.1642 83.8358
197.14642 83.8358
117.3731 74,4269
274,9552 89.9552
117.3731 53.6269
117.3731 U/ 3731
117.3731 37.3731
117.3731 w2, 3731
117.3731 97.3731
T7.4776 24,4774
0.464933

DEGREES OF MEAN
FREEDOM SQU#ARE

1 31992.22

8 Sues5. 74

?

3.83

]

1453.0000
125150.0000
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SAMPLE . ELEVEN

SPECIFIC CONDUCTANCE QS. SULPHATES

COEFFICIENT MATRIX AND AUGMENTED MATRIX

REGRESSION

1
14353

ORIGINAL X - Y PAIRS

1300,
1500,
1400,
1400.
iuga.
1400,
iso0.
1400,
1400,
.0000

123

0000
0000
0000
noogo
0oao
0000
poon
nooo
npooo

981.0000
935.0000
789.0000
498.0000
781.0000
313.0000
818.0000
L25.0000
4+30.0000
300.0000

20

COEFFICIENTS OF NORMAL EQUATION
411.1840794601990

0. 742288557214 :
PREDICTED VALUES

.702,2488
702.2488
628.0199
776.4778
628.,0199
428.0199
628.0199
428.,0199
428,0199
S90.9055

1435
64250

STATISTICAL ANALYSIS WITH ORDER OF EQUATION= 1
NUMEER OF X - Y PAIRS= 10

TOTAL SUMS OF SQUARE= 3464930
SUMS OF SQUARES DUE TO REGRESSION= 27687,363184%
SUMS OF SQUARES DUE TO DEVIATION= 337242.6346814

GOODNESS OF FIT=

.073587

MULTIPLE CORRELATICN COEFFICIENT
STANDARD DEVIATION 193.575319

SOURCE OF
VYARIATION
LIN. REGRESSION

LEYIATION

TOTAL VARIATION

ANALYSIS OF VARIANCE

sSuM OF
SQUARES
274687.36
337242, 464
3464930.00

DEGREES OF
FREEDOM

1

8

?

0.27343

DEVIATION

278.7512
232,7512
160.9801
278.4776
152.9801
1150199

10.0199
133.0199
178.019%9

90,9055

MEAN
SQUARE

27687.26

42155.33

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSION =

LEVEL

»05% - CRITICAL VALUE = 5.32

0.

-1}

&540.0000
F422200.0000
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SAMPLE.ELEVEN SPECIFIC CONDUCTANCE ¥S. TOTAL IRON

COEFFICIENT MATRIX AND AUGMENTELD MATRIX
1 1435 1192,0000
1439 2064250 1730930.0000
REGRESSION COEFFICIENTS OF NORMAL EQUATION
= © 464,223880597021
0.406567164179

ORIGINAL X - Y PAIRS PREDICTED VALUES DEVIATION

1300.0000 195.0000 145.6269 49,3731
13500.0000 1463.0000 145,4249 17.3731
i400.0000 143.0000 104,9701 ° 38,0299
14600.0000 136.0000 186,2836 50.2834
i400.0000 i41.0000 104,9701 36,0299
i400.0000 106.0000 T 104.9701 1.0299
i400.0000 102.0000 104.9701 2,9701
i%09,0000 103.0000 10%.9701 1.9701
1400.0000 846.0000 104,9701 | 18.2701
1350.0000 17.0000 ) 84,6418 67,6418

[STATISTICAL ANALYSIS WITH ORDER OF EQUATION= 1

NUMEBEER OF X - Y PAIRS= 10 )

TOTAL SUMS OF SQUARE= 21267.6 ~
SUMS OF SQUARES DUE TO REGRESSION= 83046.1467164

5UMS OF SGUARES DUE TO DEVIATION= 12941.432834

SOODNESE OF FIT= 390355

MULTIPLE CORRELATION COEFFICIENT 0.,462494

STANDARD DEVIATION 37.94943

ANALYSIS OF VARIANCE

SOURCE OF SuM OF DEGREES OF MEAN

VARIATION SQUARES FREEDOM SQUARE
LIN., REGRESSION 8306.17 1 8306.17
MEVIATION 129461 .43 8 14620.18
TOTAL VARIATION 21267.60 ?

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE'
F TEST - SIGNIFICANCE OF REGRESSION = 5.13
LEVEL .05% - CRITICAL VALUE = 35.32
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SAMPLE.ELEVEN SPECIFIC CONDUCTANCE VYS. FERROUS IRON

COEFFICIENT MATRIX AND AUGMENTED MATRIX
1 1438 1108.7000
1435 2044250 14610145.0000
RE’QEbSIDN COEFFICIENTS OF NORMAL EQUATION
T 436.300497512438
0.381203482587

ORIGINAL X - Y PAIRS PREDICTED VALUES DEVIATION

1500.0000 179.0000 135,46547 43,3453
1500.0000 145.0000 135, 6547 @, 3453
1400.0000 139.0000 ?7.5244 41.4756
14600.0000 132.0000 173, 7851 41,7851
1400.0000 127.0000 ?7.324 27 .4754
1400.0009 ?3.0000 ?7. 5“&4 4. 520y
i400.0000 ?9.0000 ?7.32u44 1.4734
1400.0000 96,0000 27,3244 0. 4754
1400.0000 80.0000 ?7.3244 17.35244
1250.0000 156.7000 78.4592 61,7592

STATISTICAL ANALYSIS WITH ORDER OF EQUATION= 1

NUMBER OF X - ¥ PAIRS= 10

TOTAL SUME (OF SQUARE= 17731,321 -
SUMSE OF CSGUARES DUE TO REGRESSION= 7305.965378

SUMSE OF SQUARES DUE TO DEVIATION= 104u435,3535422

GOODNESS OF FIT= 411573

MULTIPLE CORRELATION COEFFICIENT 0.46u13w

STANDARD DEVIATION 34.047508

ANALYSIS OF VARIANCE

SOURCE OF SUM OF DEGREES OF MEAN

VARIATION SQUARES FREEDOM SQUARE
LIN. REGRESSION 7305.97 1 7305.97
DEVIATION 104L45.34 8 13035.47
TOTAL VARIATION 17751.32 9

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST ~ SIGNIFICANCE OF REGRESSION = 5.40
LEVEL .05% - CRITICAL VALUE = 5,32




1000

200

/‘/
/7

N/

(o]

400 800 1200
SPECIFIC CONDUCTANCE (

\e00 2000
umhas/cm)



SAMPLE . ELEVEN

COEFFICIENT MATRIX ANI AUGMENTELD MATRIX

SPECIFIC CONDUCTANCE VS.

1 : 1433
1435 2084250
REGRESSION COEFFICIENTS OF MORMAL EQUATION
- s 27.923383084577
0.0252632481592
ORIGINAL X - Y PAIRS PREDICTED YALUES LEVI
1300.0000 16,0000 ?,9721
1300.0000 i1e.0000 ?.9721
i480.0000 4.0000 7.4438
1480.0000 4.0000 12,4985
1400.0000 ik . 0000 7.44358
1400.0000 12 0000 744358
1400,0000 3.0000 7.4458
1400.0000 S.o0000 7.4458
1400.0000 5.0000 7.4458
1350.0000 0.3c¢00 4.1826
STATISTICAL ANALYSIS WITH ORIER OF EQUATION= 1
NUMEER OF X - Y PAIRS= 10
TOTAL SUMS OF SQUARE= 353,201
SUMS OF SRUARES DUE TO REGRESSION= 32.07224%4
SUMS OF SQUARES DUE TO DEVIATION= 321,128756
GOODNESS OF FIT= .090805
MULTIPLE CORRELATION COEFFICIENT 0,30134
STANDARD DEVIATION 5.9733S5
ANALYSIS OF VARIANCE
30URCE OF suM  OF DEGREES OF MEAN
VARIATION SGQUARES FREELOM SQUAR
LIN. REGRESSION 32.07 i 32.07
DEVIATION 321.13 =] 40.14%
TOTAL VARIATION 353.20 9
F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSION = - 0.80

LEVEL .0S%Z - CPITICAL VALUE

5.32

ATION

46,0279
8.0279
3.14458
8.49835
&6.3542
5.3542
L.uyuss
2.4458
1.4438
5.8824

E

FERRIC IRON

83.3000
120805.0000
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