APPENDIX 3

SAMPLE STATION 3

SLIPPERY ROCK CREEK

PA STATE GAME LANDS #95

PROJECT SL-110-7-101.5
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SAMPLE STATION 3

Discharge Relationships

1. Drainage Area

The surface acreage contributing runoff to the monitoring location is estimated to be 4960 acres.
2. Measurement of Discharge

The discharge at this monitoring point was observed using two rectangular weirs capable of
measuring a discharge range up to 35 c.f.s. Each weir size was 6' opening, 18 inches high.

3. Observed Discharge

The observed range of discharge measured at this monitoring point varied from 1.38 c.f.s. 33.61
c.f.s.during the sampling.

4. Specific Yield
The specific yield of this monitoring point showed the following range:

0.3 c.f.s./1000 acres Minimum vyield
6.8 c.f.s./1000 acres man yield

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

a. Sheet 15 - which shows the data plotted-and shows the regression line and field of
variance.

b. Appendix 3 - which contains the sample data and regression runs
5. pH relationship
The pH during the, sampling period varied from 3.39 —4.68 Regression
analysis of the pH values indicates: An extremely strong relation ship exists where pH
values increases as discharge increases.
6. Specific conductance relationship
The conductance during the sampling period varied from 140 - 700 Regression

analysis of the conductance indicates: An extremely strong relationship exists where
conductance decreases as discharge increases.



Chemical Relationships

1. pH relationship
The pH during the sampling period varied from 3.39 - 4.68.
Regression analysis of the pH values showed that
An extremely strongrelationship exists where pH values decreases as
conductance increases.

2. Acidity/Alkalinity balance (mg/l)
The acidity during the sampling period varied from 9 - 44
Regression analysis of the acidity values indicates:
A strong relationship exists where acidity concentration
increases as conductance increases. The alkalinity during the sample period
varied from 0-1. No regression analysis was attempted as the alkalinity was
generally absent.

3. Sulphate relationship (mg/l)
The sulphates during the sampling period varied from 27 - 331.
Regression analysis of. the sulphate values indicates:
An extremely strong relationship exists where sulphate concentrations increase
as conductance increases.

4. Total iron relationship (mg/l)
The total iron during the sampling period varied from 0.4 - 3.3
Regression analysis of the total_iron values indicates:
An extremely strong relationship exists where total iron concentrations
increase as conductance increases.

5. Ferrous, iron relationship (mg/l)
The ferrous iron during the sampling period varied from 0.2 - 1.3
Regression analysis of the ferrous iron values indicates
A moderate relationship exists where ferrous iron concen-
tration increases, conductance increases.

6. Ferric iron relationship (mg/l)
The ferric iron during the sampling period varied from 0.2 - 26
Regression analysis of the ferric iron values indicates:
An extremely strong relationship exists where ferric iron concen-
trations increase as conductance increases.



SiMPLE . THREE

COEFFICIENT MATRIX AND

2

29
G527

DISCHARGE VS, SPECIFIC COMDUCTANCE

AUGHENTED MATRIX

1

REGRESSION COEFFICIENTS OF NORMAL EQUATION
G50, 093990140625
- B35, 498275754834
0.97I238405514

ORIGIMAL X - Y PALIRS
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STATISTICAL ANALYSIS

280
ELN]
igo
280
180
210
200
Lé&0
210
260
140
220
220
170
250

el

da0
180
10
140
&0
450
Nan
470
700

L0000
L0000
L0000
Boeo
.o0000
L0000
L0000
.ooge
.0000
L0000
o000
L0000
L0000
L0000
L0000
L0000
.0000
L0000
L0000
.pooo
L0000
.eoo0
L0000
L0000
Looon

NUMBER OF X - Y PAIRS= 20
TOTaAL SUME OF SOUARE= 400908
SUME OF SOUARES DUE TO REGRESSION= BU3167
SUMS OF SQUARES DUE TO DEVIATION= 57741

GOODNESS (OF FIT=

7P

0391

PREDICTED VALUES
325.2648
379.9664
421.7095
338. 46738
174.5025
174, 5026
151.6877
118, 7317
151.4877
201.7314
221.0889
232.6990
2ug. 8255
126.7002
248.8255
225.6473
390.9260
421.7099
435.25484
132.,9502
420.5024
503.,9419
990, 1235
567.1631
589.1609

WITH ORDER OF EQUATION=

MULTIPLE CORRELATION COEFFICIENT 0
STANDARD DEVIATION 49.04971

SOURCE OF
VARIATION
LAST REGRESSION

CUR. REGRESSION

CUR., ADDITION
CUR, DEVIATION
TOTAL VARIATION

ANALYBIS OF VARIANCE

SuM  OF
SQUARES
394909, 00
Su3iér. 00
148258, 00
GTTUL .00
400%908.00

DEGREES OF
FREELOM
1

PJ P2 = P2
b

29
527
1814

DEVIATION
Ué, 2668
39.9666
W1.709%5
58.4738

5.4974
35,4974
W8, 3123
41,2683
58.3123
b1, 731
81.088%9

2.6990
28,8200
b3.2998

1.1745

9.6473
30.9260
41.7095
25,2564
27.,0u%8
30,5024
22,9419
WL 8765

102.83469
110.83%1

2
-

LPU0TY

MEAN

SQUARE
390909, 00
271583.00
148258.00

24620, 59

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSION =
LEVEL .08% - CRITICAL VALUE = I.44

F OTEST - IMPROVEMENT OF ADDED TERM =
LEYEL .05% - CRITICAL WALUE = 4.30

163,48

54,49

527
1181y
201885

7930.0000
57348.7500
Fou370.0628



SAMPLE, THREE

SPECIFIC CONDUCTANCE V&,

COEFFICIENT MATRIX AND AUGHMENTELD MATRIX

REGRES

W7
0.0

ORIGINAL X -

280,
Iha,
380,
280.
Lan.
210,
a0,
a0,
NN
2&E0
P,
230,
230,
170,
200,
20
Fa40
380,
410,
140,
Bain,
L0,
580,
&70.
T0a.

gooo
0000
aooo
J0460
goon
gano
goapn
oo
aoeo
nono
aoen
goan
ann
nooa
anon
oaon
gooo
goco
goan
gooo
o000
0000
noon
oano
nona

STATYIETICAL

MNLIMEER
TOTAL SUMS

0F X -
OF SOUARE= 3.760

il

793

02219009399

g20e028480

Y PALRS
Y.1100
4,0000
F.7700
4, 1500
W W00
B 4100
3.8200
4, 6800
Ik, 3300
Y, 0200
W, 3300
Y.2ia0
Z.,8900
4, &B00
I, 5000
g, 2200
3.7700
Z.5900
3.7300
W, 5700
2.7900
3.8500
3.4700
2.4000
33900

PREDICTED VAL

ANALYELS WITH ORDER OF

Y

PHIRS= 25

a2

sUME OF SOUARES DUE TO REGRESSION=

SUMS OF SOUARES IUE TO DEVIATION=

GOODNESE
MULTY PLE
STANDARD

LIN,

(F

FIT=

CHPTARS

CORRELATION COEFFICIENT
DEVIATION 217795

SOURCE OF
YWARIATION

DEVIATION

TOTAL

REGRESSTON

VARIATION

)
11630

SI0N COEFFICIENTS OF NORMAL EQUATION

PH

UES DEVIATION
W, 1173 0.0073
3.991% 0. 0081
3.9084 0,138,
W, 1173 0.0327
4, 3268 0.15638
W, 2835 0.1uw65
4, 28U 0, aall
W, 3460 e e
W, 2435 0.0665
W, 1591 0.13%1
4.4098 0.0278
b, 2217 0.0883
U, 2438 0, 3524
U, 347 0,3329
h.1a0o 0. 1200
UL 2u2s 0,047y
3.9502 0.1802
I.9084 0.3184
3.8u57 0.,1157
4. 34680 0.2020
3. TNHLE 0, ou37
3.6995 0.150%
S.u908 0.0204
2.3026 0., 0974
3. 2399 0.1501
EQUATION= 1
2.622314
1.138428

ANALYELS OF WVARIANCE

UM OF
ERUARES
2.4
1.1

)

U

3.74

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION
SIGHIFICANCE OF REGRESSION =

F

TEST -

LEVEL .05% -~

CRITICAL

VaLUE

0,B8350n

DEGREES OF MEAN
FREEDOM SQUARE
1 2.2
23 05
2
VARIANCE
52.98

.28

100.9898
307T8.5588



SAMPLE , THREE DISCHARGE ¥S. PH

COEFFICIENT MATRIX AND AUGMENTED MATRIX
2 29 100.92898
29 527 125%.7810
REGRESEION COEFFICIENTS OF NORMAL EQUATION
3.5608013153074
0.0346U677UZ456

u

ORIGINAL X -~ ¥ PAIRS PREDICTED Val.UES DEVYIATION
2.,7400 b.1160 3.7275 0.1825
&.96800 h.0000 2.8626 0,137
D,7200 3.7700 3.8146 0.0hd6
8.3300 4.1500 3.7118 0.2382

15.7900 4.4900 4.1839 0.3061
15.7700 4.41900 4.183%9 0.22481
17.5400 3.56200 . 2477 0.8277
2302600 . 4800 4. 4563 0,2237
17,8400 . 3300 . 2477 0.0823
98500 4.0200 £.9599 0.0601
A3.6100 W, 3300 4.83338 0. 43538
L, gwon W.3100 W, 0653 0.2447
1l.g000 3.8900 W, 0384 0. 1484
26,2200 4. 6800 4, 5642 0.1158
11.8000 4. 3000 4. 0384 0.25815
Z.2800 W, 2900 W.0777 0.2123
§.8400 3.7700 3.8502 6.0802
S.7200 2.5500 1.8146 0.2288
5.3300 3.7300 3.8024 0.0724%
2L 1800 4.5700 b4, 35993 0.0293
J.8200 37900 ’ 3.7473 0. 0427
. 4700 J.8500 3,734 0.115%
2.1900 3.4700 3.6877 00,2179
1.9000 Z.u000 3.6773 L2773
1.3800 3.3%00 3.6583 0.2483

STATISTICAL ANALYSIS WITH ORDER OF EQUATION= 1
NUMBER OF X - Y PAIRS= 25

TOTAL SUMS OF SQUARE= 3.760742

S5UMS OF SOUARES NUE TO REGRESSION= 2,3&05%8

SUMS OF SQUARES DUE TO DEVIATION= {.u0014é
GODDMESS OF FIT= 4274694

MULTIPLE CORRELATION COEFFICIENT 0,79227
STANDARD DEVIATION 201534

ANALYSIS OF VARIANCE

SOURCE OF SUM  OF NEGREES OF MEAN

YARTIATION SGUARES FREEDOM SQUARE
LIN. REGRESSION 2.38 1 2.348
DEVIATION . 1.4%0 23 06
TOTAL VARIATION 3.76 24

Fe-TEST FOR EQUALITY OF SAMPLE/REGRESSION YARIANCE
FOTEST —~ BIGNIFTICANCE (F REGRESSION = 3g8.78
©OLEVEL L 0%% - CRITICAL YALUE = u, 28



SAMPLE , THREE BPECIFIC CONDUCTANCE V&, ALKALINITY

COEFFICIEMT MATRIX AND AUGMENTED MATRIX

2 . 793 3.0000
793 3114630 470.0000
FEGRESSION COEFFICIENTS OF NORMAL EDUATION - '
0.346386122%4610
- 0.000768165104
ORIGINAL X - Y PAIRS PREDICTED VALUES DEVIATION
280.0000 0.0000 0.14848 0.,1486
au0. 0000 a.0000 0.1025 0.1025
S80.0000 0.0000 0.0718 0,0718
280,0000 e.0000 0.1486 0.1486é
180.0000 0.0000 0,2254 0,2254
Alu. 0000 - o, 0000 0.2023 0.2023
2000000 0.0000 0.2100 0,2100
1600000 L. 0000 0.2u08 0, 7E92
210.0000 a.0000 0,2023 00,2023
240, 0000 o.0000 0.,1639 0.14637
w0, 0000 0.0000 0.2061 0. 2961
230.0000 o.0000 0.,1870 0.,187v0
220, 00600 .0000 0.1947 0,177
170.0000 1.0000 0.2231 0,7646%
250, 0000 0.0000 0.1714 0.1714
QEA0.0000 0. 0000 0., 1947 0.,1947
40,0000 g.0000 0.0871 0,0871
360.0000 0.0000 0.0718 0.0718
4i10.0000 0.0000 0.0u87 0.0u8v
1&0.0000 1.0000 n.2408 00,7592
W&, 0000 v.o0000 0.0103 0.0103
WEh . 0000 0.0000 0.0051 0.0081
wai., o000 g.0000 0.0819 0,081%
&70.0000 o.0000 0.1510 00,1510
Joo.0000 0.0000 0.17w1 0, 1741

STATIGTICAL ANALYEIES WITH ORDER OF EQUATION= 1
NUMEBER OF X - Y PAIRS= 25

TOTAL SUMS OF SEUARE= 2,64

SUMS 0OF SQUARES LUE TO REGRESSION= 354582

GLMS OF SQUARES DUE TO LEVIATION= 2,285418
GOONNESS OF FIT= 134311

MULTIPLE CORRELATION COEFFICIENT 0.366u8
STANDARD DEVIATION 308584

ANALYSIS OF VARIANCE

SOURCE OF SuM  OF DEGREES OF MEAN

VARIATION SAUARES FREEDIOM SQUARE
LIN. REGRESSION .35 1 .35
DEVIATION 2,29 23 10
TOTAL VARIATION 2,40 24

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION YARIANCE
F TEST - SIGNIFICANCE OF REGRESSION = 3.57
LEVEL .05% — CRITICAL VALUE = 4,2



SAMPLE . THREE SPECIFIC CONDUCTANCE VS

COEFFICIENT MATRIX AND AUGMEMTED MATRIX
2 793
793 311630
REGRESSION COEFFICIENTS OF NORMAL EQUATION
T.7G8784201477
0. 083257340789

« ACIDITY

ORIGINAL X - Y PAIRS PREDICTED VALUES DEVIATION
Z80.0000 20.0000 19.8708 0.1292
20,0000 19.0000 22 4663 3.4663
380.0000 28,0000 24,1965 1.8035
2B0.0000 20,0000 19.8708 0.1292
180.0000 11.0000 15,5451 4, 5451
210.0000 13.0000 16,8428 3.8u28
200.0000 21,0000 16,4102 4, 53538
160.0000 24.0000 14,4800 ?.3200
210.0000 13,0000 16,8428 3.8428
2&0.0000 20.0000 19,0057 0,7743
o, 0000 ?.0000 13.81u8 4. 81n8
2I0.0000 34,0000 17.7080 16,2920
220.0000 22.0000 17,275, U, 7246
170, 0000 13.0000 15,1125 2.1125
250, 0000 15.0000 18.5731 2.5731
azo, 0000 15,0000 17,275 2.2704%
3600000 21.0000 23,331y 2.3314%
80,0000 23.0000 24,1965 1.1945
410.0000 22,0000 25,4943 3,507
1&0.0000 L. 0000 14,4800 h.6800
&40, 0000 22.0000 27,6572 - 5.6572
W@n, 0000 26,0000 28,8223 2,5223
586.0000 ~ 35,0000 32,8480 2.1520
470.0000 I2.0000 36,7412 b, 7u12
TO00.0000 44 . 0000 38.0339 RN

STHTIETICAL ANALYSIS WITH ORDER OF EGQUATION= 1
HUMBER OF X - Y PAIRS= 25

TOTAL SUME OF SRUARE= 1774, 20

5UMS OF SOUARES DUE TO REGRESSION= 1124.44

SUME OF SQUARES DUE TO DEVIATION= &4% ., 789

GOODMESS OF FIT= 633767

MULTIPLE CORRELATION COEFFICYENT 0,79409
STANDARD DEVIATION ©,203312

AMALYELS OF YARIANCE

SOURCE OF SuUM  OF DEGREES OF MEAN

YARIATION SEUARES FREEDDOM SOUARE
LIN. REGRESSION 1124 .48 1 1124 .45
DEVIATION L4979 23 28.25
TOTAL VARIATION 1774.25 M

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST ~ SIGNIFICANCE OF REGRESSION = 39.80
LEVEL .05% - CRITICAL VALUE = 4.28

S37.0000
1946330, 0000



SAMPLE . THREE

COEFFICIENT MATRIX AND AUGMENTED MATRIX
“

793

SPECIFIC CONDUCTANCE V5. SULFHATES

REGRESSION COEFFICIENTS OF NORMAL EQUATION

19, 6130WPu873047
0,358317175388

ORIGINAL X - Y PAIRS
280.0000 158, 0000
340.0000 136.0000
380.0000 166.0000
280.0000 122,0000
180.0000 78.0000
210,0000 112.0000
200.0000 100.0000
160.0000 58.0000
210.0000 104,0000
260.0000 116.0000
1000000 27.0000
230.0000 87.0000
220, 0000 140,0000
170.0000 61.0000
250.0000 109.0000
220,0000 99,0000
360.0000 126.0000
380.0000 151.0000
W10, 0000 L6, 0000
160.0000 80.0000
06D, 0000 175.0000
BE0, 0000 143.0000
580.0000 197.0000
670, 0000 235, 0000
700.0000 331.0000

GTATISTICAL AMALYSIS WITH ORDER OF

MUMBER OF X - Y PAIRS= 20
TOTAl SUME OF SOUARE= 20394

SUME OF SOUARES DUE TO REGRESSION= 75864.462
SUNS OF SOUARES DUE TO DEVIATION= 143529.37

GUODNESSE OF FIT= ,B39264

HULTIPLE CORRELATION COEFFICIENT

STANDARD DEVIATION 2W., 40467

ANALYSIS OF VARIANCE

SOURCE OF suUM OF

VARIATION SOUARES
L.IN., REGRESSION 7a884 ., 462
DEVIATION 1nGz9 . 28
TOTAL VARIATION P0394.00

F-TEST FOR EQUALLTY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSTON =
CRITICAL VALUE =

LEVEL 085X -

793
311630
PREDICTED VALUES DEVIATION
119.1023 38,8977
i40.4213 4.4%213
15k, 6300 L1, 3650
119.1023 2.8977
83.5706 14 . 429y
u, 2301 17,7699
?0.467469 9.3231
764642 g.u46uz
P4.2301 6. 7497
111.9960 W.0040
469 ., 3579 W2, 3579
101,336k 14, 33484
?7.7833 W2.,2167
a0.017. 19,0174
108.4428 n.3572
27,7833 12167
147.9277 19,8277
154, &340 2.6340
165, 2935 2.7065
6. 4642 Z.5358
183, 0594 8,059
190.1657 U47.1657
225.48974% 28,6974
2HT7.4TE8 22,4708
268, 3354 42,6804
EQUATION= 1
0.91611
DEGREES OF MEAN
FREEDOM SQUARE
1 75864 . 42
23 631,71
24
120,09

W, 28

3208,
12462810,

0
0

000
ood



SAMPLE , THREE SPECIFIC CONDUCTANCE VS, TOTAL IRON

COEFFICIENT MATRIX AMD AUGHMENTED MATRIX
2 793 b1.1999
773 311430 15797.9727
REGRESSION COEFFICIENTS OF NORMAL EGUATION
0.207260131836
0.0045420527144é

ODRIGINAL X -~ Y PAIRS PREDICTED VALUES DEVIATION
280.0000 2.4000 14720 0,2210
40,0000 2.3000 1.7516 0, 5LhEL
aa0., 0000 1.7000 L. 9332 00,2332
2eo0.0000 1.5000 1.4790 0.0210
180.0000 0.7000 1.02u8 0.1248
21000000 L.o0000 1.1611 0.14611
200,0000 1.5000 1.1137 0.3843
L&t o000 0.4000 0.9340 0.3340
210.0000 L.1000 1.1611 0,05611
L&, 0000 L.8000 1.3882 0D.u118
w0, 0000 0.%o000 0,8u31 0.4431
220.0000 1.0000 1.2819 0.2519
220,0000 1.2000 1.,2065 0.008%
Lvo.oooo 0.7000 0,979 0.2794
GE0. 0000 1.2000 1.3428 0, 1428
220.0000 L.raeo 1.2065 0.1065
B&0,0000 1.4000 11,8424 0.2424
g0, 0000 L.g000 1,9332 0.0332
bi0. o000 2.2000 2.0495 0.1305
L&, 0000 1.0000 0. %340 0.0&60
b&0, 0000 J. 3000 2,2946 1.0024 -
B30, 0000 1.6000 2,387 0.7874
Sl ool A.3000 2,8417 0. w584
70,0000 2.0000 I, 2504 0.250h4
Foo.0000 a.7000 3.3887 0.u8s87

ETATISTICAL AMALYSIS WITH ORDER OF EQUATION= 1
MUMBER OF X - ¥ PATRE= 25

TOTAL SUME OF SGUARE= 1&.6&244

BUMSE OF SQUARES DUE TO REGRESSION= 12.39718

GUME OF SOUARES DUE TO DEVIATION= 4, 265457
GUODNESS OF FIT= . 74401

MULTTPLE CORRELATION COEFFICIENT 0.8462546
GTANDARD DEVIATION (421576

ANALYSIS OF VARIANCE

SOURCE OF SuUM  OF DEGREES OF MEAN

VARIATION SOUARES FREEDOM SUUARE
I, REGRESGTON 12.4%0 1 12.40
NEVIATION 4.27 23 .19
OTal. VARIATION 16,64 24

F-TEST FOR ERQUALLTY OF SAMPLE/REGREESION VARIANCE
F TEST = SIGNIFICANCE OF REGRESSION = 46.85
LEVEL .05% - CRITICAL VaALUE = 4.28



SAMPLE ., THREE - BPECIFIC CONDUCTANCE V8. FERROUS IRON

COEFFICIEMT MATRIX AND AUGMENTED MATRIX
2 . 7932 17.7000
773 I114630 4472,9883
REGRESEION COEFFICIENTS OF MORMAL EQUATION
0.294285567668
6.0013221846094

ORIGINAL X = ¥ PALRS PREDICTED VALUES DEVIATION
260,0000 L.3000 0.64668 0,6332
40,0000 L.2000 0.,7u42 0.4538
380.0000 0.2000 0.7991 0.1009
280.0000 0.7000 0.46668 0.2332
8e.0000 0.3000 0,534 0, 2345
210.0000 00,5000 0.57u2 0.0742
200.0000 0.7000 0.3609 0,1371
160.0000 U.4o00 0.5080 0.1080
2100000 0.4000 0.37h2 0. 0258
2E0. 0000 1.0000 0.6u03 0,3597
1sd.0000 0.2000 0.4815 0.2815
220.0000 0.32000 0.46004 0.2006
2200000 0.7000 0.5874 00,1126
1700000 0.4000 0.5212 0.1212
250, 0000 0.4000 0.6271 0.0271
20,0000 0.46000 0.587y 0.0126
3&0.0000 0.5000 0.77264 0.27246
Ago. 0000 0.7000 0.7991 0.1009
Wi6.0000 0.8000 0.3388 0.0388
L60.0000 0.3000 0.5080 0.2080
WEG. 0000 1.3000 0.9050 0.3750
WEG, 0000 0.,3000 0,951 0.6514
Sa0.0000 g.7000 1.04637 . 0.3837
&70, 0000 L.2000 1.1828 0.1172
00,0000 1.2000 1,2225 0.022%5

SETHTISTICAL AMALYSIS WITH ORDER OF EQUATION= 1
HUMBER OF X - ¥ PAIRS= 29

TOTAL SUMS OF SQUARE= 2.,973621

SUME OF SOUARES DUE TO REGRESSION= 1,002098

SUME OF SEUARES DUE TO DEVIATION= 1.,9210522
GOODNESS OF FIT= 35381 .

MULTIPLE CORRELATION COEFFICIENT 0.57u82
STANDARD DEVIATION 282954

AMALYSIS OF VARIANCE

SOURCE OF SUM  OF DEGREES OF MEAN

VARIATION SEUARES FREEDOM SOUARE
LIN, REGRESSIOM 1.03 1 105
DEVIATION 1.92 23 .08
TOTAL VARIATION 2.97 24

FeTEST FOR ERUALLTY OF SAMPLE/REGRESSION YARIANCE
F TEST - SIGNIFICANCE OF REGRESSION = 12,59
LEVEL .05% -~ CRITICAL ¥ALUE = 4.28



SAMPLE . THREE BPECIFIC CONDUCTANCE Y8, FERRIC IROM

COEFFICIENT MATRIX AND AUGMENTED MATRIX
]

2 793 23,2000
793 311430 ?308.9883
REGRESSLION COEFFICIENTS OF NORMAL EQUATION
- 0.101314485073
0.003245007712
ORIGINAL X - Y PAIRS PREDICTED YALUES DEVIATION
2a0.,0000 1.1000 0.8073 0.2927
340.0000 1.1000 L.o020 0.0980
380.0000 0.8000 1.1318 0.3318
280.0000 0.6000 0.8073 0.2073
180.0000 0.6000 0.4828 0.1172
210,04000 0.5000 0.5801 0.0801
200.0000 0.8000 0.5477 0,2523
160, 0000 0.i000 0.4179 6.3179
210.0000 0.5000 0.5801 0.0801
240.0000 0.8000 0.7424 0.0576
L. 0000 0.2000 00,3530 0.1530
220.0000 0.7000 0. &UED 0. 0550
220.0000 0.5000 0.561254 00,1126
170.0000 0.3000 0.4503 0.1503
250.0000 0.4000 0.7099 0.10%9%
A20,0000 0.5000 0.4126 0.1126
3&0.0000 L.ioo0 1.06569 0.0331
Jgo.o000 1.0000 1.1318 0.1318
410.0000 1.4000 1.2291 0.1709
1&0.0000 0.7000 0.4179 0.2821
&0, 0000 2.0000 1,321 0.46086
4e0. 0000 1.,3000 1. 4563 0.15643
Sgo0.0000 2.,4000 1.7808 0.8192
&70.0000 1.7000 2.0728 0.3728
00,0000 L.7000 2.1702 0. h702

SGTATIETICAL AMNALYSIE WITH ORDER OF EQUATION= 1
NUMEBER OF X - Y PAIRS= 25

TOTAL SUMS OF SQUARE= 8.4106u5

SUMS OF SEUARES DUE TO REGRESSION= &,3276467

GUMES OF SOUARES DUE TO DEVIATION= 2,082977
GOODNESS OF FIT= 735234

MULTIPLE CORRELATION COEFFICIENT 0.85738
STAMDARD DEVIATION 294402

ANALYSIE OF VARJANCE

SOURCE OF sSuUM  OF NEGREES OF MEAN

VARIATION SOUARES FREEDOM SOUARE
LIMN. REGRESSION &.33 1 6.33
DEVIATION 2.08 23 iy
TOTAL VARIATION g il 24

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSION = 69.87
LEVEL . 0%5% - CRITICAL VYaLUE = 4.28B



APPENDIX 4

SAMPLE STATION 4

DISCHARGE FROM BIG BERTHA ARTESIAN WELL

PA STATE GAME LANDS #95

PROJECT SL-110-7-101.5



e - ww DRAINAGE AREA

LEGEND

PRQJECT AREA
€) SAMPLE STATION

N 4 (o)

E STATIO

SAMPL

IN RELATION

SAMPLE LOCATION

T0
TOTAL SITE






o

k=

0'eht
0 EaT
0061
0" 6hT

rehy

0 LhT

0 EhT
[V 8 3
10O

HOHE
LR pig K

e

0"

PHT
&NT
hhi
ThT
LT
Bel
YN

“hi

O
HOUT
RENRES

9611 85T hh ©08's w0
cart 098 T, fB'5 ho* _
156 he 2z S g8's nhot
GErT B {14 oho | 945 ho"
91T TG £1) CE G O
9. geg §6°G  hi°
486 ThE £ PYSERETE
L68 Lo oh f8'G5  ho
L16 g £ 88°'c WO
HE0T a1z 2 66°G  ho
oy 5T &8 ne'n  ho°
1o 170 ns . "65°4°0
SALVHAING LLTRTOY LTI Hd  39URHIST

CHLIYAT QU S 101200178 L23roud

M)

00hT

BanT

05T

oont

,: [(R23 8

DOKE
HIAB01HHN

MO0
2345

BhoGn
£B7Ch0
£H0TNH0
TOLThO

£8Ll0h0

LA

ZERIL
CHLOE
R8T

£BLTI0

ALt




SAMPLE STATION 4
Discharge Relationships
1. Drainage Area

The surface acreage contributing runoff to the monitoring location is estimated to be less
than one acre.

2. Measurement of Discharge

The discharge at this point was observed using a 90° V-notch weir capable of
measuring a discharge range up to 0.40 c.f s. Also a continuous recording flag device
(bubbler) was used.

3. Observed Discharge

The observed range of discharge measured at this monitoring point was .04c.f.s.

4. Specific Yield

The specific yield of this monitoring point showed the following range:

N.A. c.f.s./1000 acres Minimum yield

N.A. c.f.s./1000 acres Maximum yield

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

a. Sheet .1-4 shows the data plotted and shads the regression line and ield of variance.

b. Appendix- which contains the sample data and regression rims.

5. pH relationship
pH could not be correlated to discharge since a steady-state, discharge condition exists.

6. Specific conductance relationship

Specific conductance could not be correlated to discharge since a steady-state discharge
condition exists.



Chemical Relationships

1. pH relationship

The pH during the sampling period varied from 5.65 - 5.99.
Regression analysis of the pH values showed that: A moderate relationship
exists where pH values decreases as conductance increases.

2. Acidity/Alkalinity balance (mg/l)
The acidity during the sampling period varied from 215 - 260. Regression
analysis of the acidity values indicates: An extremely strong relationship
exists where acidity concentration increases as conductance increases.

The alkalinity during the sampling period varied from 31-53. Regression analysis
of the alkalinity values indicates: An extremely weak relation
ship exists where alkalinity concentration decreases as conductance increases

3. Sulphate relationship (mg/l)
The sulphates during the sampling period varied from 876 - 1196. Regression
analysis of the sulphate values indicates: An extremely strong relationship exists
where sulphate concentrations increase as conductance increases.

4. Total iron relationship (mg/l)
The total iron during the sampling period varied from 138 - 161. Regression
analysis of the total iron values indicates: An extremely strong relationship exists
where total iron concentrations increase as conductance increases.

5. Ferrous iron relationship (mg/l)
The ferrous iron during the sampling period varied from 123 - 152. Regression
analysis of the ferrous iron values indicates: A strong relationship exists where
ferrous iron concentrations increase as conductance increases.

6. Ferric iron relationship (mg/l)
The ferric iron during the sampling period varied from 2 - 15 Regression analysis
of the ferric iron values indicates: A weak relationship exists where ferric iron
concentrations increase as conductance increases.



fie s .
ﬁunh

i

I‘i il l‘:
. |.'; |

Pl

i
|
v H



SAMPLE . FOUR DIBCHARGE V&, PH

COFFFICYENT MATRIX AND AUGMENTED MATRIX
1 Al 4T PR
. . 2,872
REGRESETON COEFFICIENTS, OF NORMaL EQUATION
= PONTIRRNTV RS
IEW. 000000000000

ORIGIMNAL X - ¥ PALRS PREDICTED VaLUES DEVIATION

Coon.oug0 S5LHu00 5.8800 0.0400
0., 0%00 5., B0 5, BE00 0.1100
i, guon S, E800 5.88a00 g.oona’
i, Duwio 5.8600 5.8600 0.0200
f.ouon 5, 9900 5, 8800 0.1100
0, 0u00 5, P800 5. 8800 0. 0800
{t, fuan L %,.8800 0.2300
0, Ouin0 5 5. 8800 N, oE00
0. aman 5. 5.8800 0.0a00
0. oh0n 5, 5, 8800 g.0500

5

0, auoo w.oanin L2800 0,0800



i

EAMPLE. FOUR SPEC

=

COEFFICTIENT MATRIX AND AUGHENTED MATRIX
1 1&0h0
1ann AwEioan
REGRESSTON COEFFICIENTS OF NORMAL EQUATION
&6, 0FEPTTALLLER

- 0. 0L7R2uP3EP52
ORIGINGL X - Y PAIRS PREDICTED VALUES DEVTATION
iugd, goon A9.0000 B2, 3Enl 3.3841
LS00, 0000 ug. o000 Bi.&éls 73384
I, o0nn GE.0000 L= tc L 10,4199
LWwE0., 0000 Ue, 0000 . Wi, 5224 TOWETE
1us0. 0000 43,0000 h1,5228 14772
Mo, gooo A2, 0000 W 38Nl ' 10,3841
LaE0, aoono U3, 0000 37,8003 3.1797
1EE0, 000 WL 0000 A9.8003 G.1997
LEon. 00 22,0000 B, H61d 18,8414
La&0a.annn 31,0000 38 .9391 79371
Lo, i b, 0000 . 38,7371 G.060%9

ATISTICAL AMALYSLS WITH ORDER OF EQUATIONM= 1
NUMBER OF ¥ -~ ¥ FPalR 1t
TOTAL SUHS OF SEU&E HBEG . 6347
BUME OF SOUARES DUE TO REGRESSION= 17,5742l
SUME OF SBUARES DUE TO DEVIATION= 318.06
GOONHESS OF FIT= 021031
MULTIPLE CORRELATION COEFFICIENT 0,14302
STaMDAERD DEVIATION 9. 04448 )

28

AMNALYSTIE OF VARIANCE

SOURCE OF CSUM OF DEGREES OF ME AN

YARTATION SOUARES FREEDOM SRUARE
LIM, REGRESSICN 1787 1 17,57
LN Ty T LON 18.06 k4 0L 20
TOTAL WaARIATION 839,54 10

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST — SIGNIFICANCE OF REGRESSION = 0,17
LEVEL .05% - CRITICAL VALUE = 4.28

IO COHDUCTANCE V9, ALKALITHITY

Wiy
A4ENO0

.oooon
Laong



SAMPLE  FOUR GPECIFIC CONDUCTAMCE V8. ACIDITY

COEFFICIENT MATRIX AND AUGMENTED HMATRIX
1 1&40
1é40 245104010 389
REGRESEION COEFFICIENTS OF MORMAL EQUATION
- 17.289812622070
0.170274610540y

[ 3%
O
oo
[ =3 /4]

ORIGINAL X - Y PALRS PREDICTED VaALUES DEVIATION

Tae.onnn 215.0000 2211567 4, 1567
1500.0000 21,0000 238.1843 20,1843
tugo.on0an 223.0000 2211587 1.auwis
i450.0000 227.0000 229.6705 2.86705
G0, 0000 21,0000 2294705 11,3295
1400.00060 228.0000 221.1567 &, 8433
15500000 awl.oo00 2hé, 6979 5. 4979
1550.0000 251.0000 2466979 4.2021
18006, 0000 2ul.0000 238, 1343 4.8157
1400.0000 2460.0000 255.2118 b, 7a82
Leoa, 0000 aua,0000 2052118 2.,7882

ETATISTICAL AMALYSTS WITH ORDER OF EQUATION= 1
HUMEBER OF X - ¥ PAIRS= 11

TOTAL BUME UF SOUARE= 2uik, 562

SUMS OF SGUARES DUE TO REGRESSION= 1713.625

SUME OF SOUARES -TUE TO DEVIATION= ¥20,9375
GOODNESS OF FIT= .703874 .

AULTIPLE CORRELATION COEFFICIENT 0.838%97
STAMDARD DEVIATION 4.490804

ANALYSIS OF VARIANCE

SOURCE OF SuUmM - OF DEGREES OF MEAN

VARIATION SEUARES © FREEDLOM SOUARE
LIH, REGRESSTON 171363 1 1713, 63
DEYIATION 720.%4 e 90,19
TOTAL YHRIATION 2u3h 56 Lo

FeeTEST FOR EQUALITY OF SAMPLE/REGRESSION YARIAMCE
F TEST - SIGNIFICANCE OF REGRESSION = 21.39
LEVEL L 03% -~ CRITICAL VALUE = u 2§

—F—]
oo
f==]



SAMPLE.FOUR

COEFFICLIENT MaTRIX ANMD AUGMENTED

SPECIFIC C

1
1&40

HATRIX

ONDUCTANCE ¥S, SULPHATES

1&b0
2451000

thRFo%TDN COEFFICIENTS OF MORMAL EOUaATION
L2334, T4&TETIL25000
1,612283325195

ORIGINAL X - ¥ PAIRS

PREDICTED YALUES DEVIATION

1u00, 0000 894, 0000 830, 42790 13,5710
Lano.oonn 1024, 0000 1031, 4572 2,3428
t4od. 0000 P17.0000 880.4290 34,5710
1450, 0000 aav.0000 786, 0432 &%, 0u32
1nE0, 0000 %0000 PEH, G432 32,9558
waa., ao0n 874.0000 880.4290 Y 2?0
1550, 0000 11461.0000 1107.2715 53,7285
1550, 0000 1135.0000 1107.2715 27,7285
1500, 0000 PEL. 0000 1031, 6572 G0.4572
L&00, 0000 LLgE7. 0000 1182.8857 25,8857
lé00.0000 1124.0000 1182,8857 13,1143

STATISTICAL AMNALYSIES WITH DRDFR OF EQUATION= 1

NUMBER OF X - Y PATRS= 11

TOTAL BUME OF SOUARE= 1534632

SUME OF SOUARES DUE TO REGRESSION= 135145

BUNMS OF SOUARES DUE TO DEVIATION= |34&7

GODONESS OF FIT=- 879797 .

MULTIPLE CORRELATION COEFFICIENT 0.93797

STANDARD DEVIATION 42,97323

ANALYSLES OF YARIANCE
SO0URCE OF SUM  OF DEGREES OF MEAN
VARIATION SHUARES FREEDOM SAUARE

LI, REGRESEION 135165.00 1 135145, 00

DEVIATION 18447.00 g 2051 .89

TOTAL VARIATION 153632.00 1o

F-TEST FOR EGQUALYTY OF S4MPLE/REGRESSION VARIANCE

F TEST - SIGNIFICANCE OF REGRESSION = 65,87

LEVEL

L 05%

- CRITICAL VALUE

= 4,28

11197, 0000
14723088, 0000



1

SAMPLE  FOUR

SPECIFIC CONDUCTANCE WV

COEFFICTENT MATRIX AND AUGHEMTEI MATRIX

1 1640
1640 2uE1000
REGRESSION COEFFICIENTS OF NORMAL EQUATION
11, 795043945313
0.091905772634
ORIGINAL X -~ Y PAIRS FREDICTED WaAlLUES DEVI
Lwoo. o000 2, 0000 100 a3l
1500, 0000 g 0000 1% 4537
oG, 0000 138, 0000 10, ha3L
G0, o000 w7, 0000 AW, 058y
1uS0. 0000 iwi.o0000 L3, 05au
w00, 0000 144, 0000 10 . 44631
1550.0000 149, 0000 154, 2u70
1550, 0000 154, 0000 154, 2470
1500, 0000 153, 0000 149, 4537
1600, 0000 140.0000 158,843
Laoa,. 0000 lal, 0000 158, 8uh i
STATIETICAL ANALYSEIS WITH ORDER OF EQUATION= 1
NUMBER OF X — ¥ PAIRS= 11
TOTAL SUMS OF SEUARE= &401.&4875
SUMS OF SOUARES DUE TO REGRESSION= W49%.3125
5UMS OF SOUARES DUE TO DEYIATION= 102,375
GOODNESS OF FIT= 829854
MULTIPLE CORRELATION COEFFICIENT 0.71094
STANDARD DEVIATION 3,1974607
ANALYETES OF YARIANCE
SOURCE 0OF suM  OF DEGREES OF MEAN
VARIATION SUUARES FREEDOM SEUAR
LIM. REGRESSION 422,31 1 499 .31
DEYVIATION Loz, 38 e 11.38
TOTAL VARIATION 501, 69 10
F=TEST FOR EBUALITY OF SAMPLE/REGRESSION VARIANCE
FTEST - GIGNIFICANCE OF REGRESSION =

LEVEL . 05%

- CRITICAL VALUE = 4, 28

Wi, 0

G, TOTAL TRON

ATION
1.336%9
3. 60537
24431
1.9416
L =
3.5349
5.2490
1.7510
3. 3443
1.1557
2.1557

E

L6300
24050, 00

0
i

]
il



SaARPLE  FOUR BpECIFEC COMDUCTARCE WE, FERROUS IRON

COEFFILTENT MATRIX &MD AUGHENTED MATRIX
1. ) 1éNd 1Eal . 0000
1 & auGLean 2336400, 0000
REGRESEION COEFFICIENTS OF HORMAL EQUATTON
G0 ARLTRRGLY LW
0. 08153206857

ORIGIMNAL X ~ Y PALRS PREDICTED WALUES DEYIATION
tuwon. 0000 CLEF L0000 130, 74696 2. 23040
LE00., 0000 i, 0000 1wz, 923l L, #RED
Luot,oocn 1RE. 0000 13U, 7496 11,7878
LS50, 6000 w3, aoon 138.8463 s o4, LEEY
14E0.0000 L339, 0000 138, 8483 0.1537
Lean. poeo 139 . 0000 13U, TEPE W, 2EOW
1550, 0000 13,0000 L FRTV E,9997
1EE0 . 0000 14, 0000 Lué . 7997 oL 0003
1500, 0000 150, 0000 W32, 9230 T.07T0
1600.,0000 |G, 0000 151, 0765 0. F2ED
1400, 0000 4. onen 151, 0755 3.0740

STATISTICAL ANALYSIE WITH ORDER OF EOUATION= 1
{REE OF % - 7 PALRGs 11

) s OF SEUARE= 455, GETE

sUMS oF SHUARES TUE TO REGRESSTON= 392, G120

SUMS OF SRUARES DUE TO REVTATION= 2462875

GOODNESS OF FIT= LEPR0BG

MLl LE CORRELATICON COEFFICTEMT 0, 77h0L

STaMDARD DEVIATION 5, 12713

ANALYSIS OF VARIANCE
SOURCE OF aum  OF NEGREES OF ME AN
WERIATION SOUARES FREELDOM SRUARE

LR, REGRESSION F9d. 8l 1 392,81

NEYVIATION 262,86 e 29,21

TOTAL YARTATION L5569 10

F-TEST FOR EQUALITY OF SAMPLE/ REGRESSTUN VaRTANCE
- T ~ BIGMIFICANCE OF REGRESSION = 134G
LEVEL .0%% = CRITICAL yalUg = U, 28




SaMPLE, FOUR

SPECIFIC CONDUCTANCE VS,

COEFFICIENT MATRIX AND AUGHMENTED MATRIX

REGRESSLON CO

LEVEL

1
1440

8.844008u45740
0. 010383177049

L0S% -~ CRITICAL VALUE

Lékn

SuEL000

EFFICIENTS OF NORMAL EQUATION

4. 28

ORIGINAL X - ¥ PALIRS PREDICTED VALUES NEVT

1400.0000 S.0000 5.,6724

1500.0000 S.0000 &.7308

1gGo. 0000 15,0000 5,692

InEe, 0000 H.o0o0oo0 & 2014

1uiEg. 0000 2.0000 ChLEL1s

lkoo.0000 5.0000 9.6924

1550, 0000 6, 0000 72499

L8E0. 0000 7.0000 TO2499

1500, 0000 F.0000 &, 7308

1épa. 0000 g.0000 T.74671

1L500.0000 13.0000 7.7491
STATISTICAL ANALYSELIS WITH ORDER OF EDUATION= |
HUMBER OF X - Y PAIRS= 11
‘TOTAL SUMS OF SOUARE= 162.5454
GUMS OF SOUARES DUE TO REGRESSION= &, 370835
GUME OF SOUARES DUE TO DEVIATION= 156, 1748
GOODNESS OF FIT= 0372194
MULTIPLE CORRELATION COEFFICIENT 0.19798
STAMDARD DEVIATION 3,9518946

ANALYSIE OF VARIANCE
SOURCE OF SuM  OF DEGREES OF MEAN
VARIATION SRUARES FREEDOH SHUAR

L.IM, REGRESSION &, 37 1 &, 37
DEVIATION 154,17 Ed 17.35
TOTAL VARIATION 162,55 10 -
F-TEST FOR ERUALITY OF SAMPLE/REGRESSEION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSION = 0,37

ATION

LAP20
L7308
L3074
2114
L2118
L6924
L2499
L2499
7308
L2309
L2309

[ T S e =]

E

FERRIC TRON

730000
109050, 0000
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