APPENDIX 16 SAMPLE STATION 16

SUBSURFACE MONITORING ZONE - 110" FT.

BIG BERTHA ARTESIAN WELL

PA STATE GAME LANDS #95

PROJECT SL-110-7-101.5



MONITORING POINT 16

The discussion of this monitoring point will be divided into four (4) phases as outlined
below:

1. General Conditions
2. Pre Closure Analysis
3. Post Closure Analysis
4. Summary of Analysis

1. General Conditions

The data and associated graphical materials relevant to and utilized in describing the
relationships at this monitoring location are outlined below:

Sheet 7 - Relationship of Geophysical Parameters
Sheet 8 - Geologic Cross Sections

Sheet 23 - Relationship of Hydrologic Parameters
Appendix 16 - Subsurface Monitoring Zone
Narrative exhibits contained on the following pages.

This monitoring point is 110' below the surface of the artesian well (Big Bertha), as shown
on Sheets 7 and 8.

The flow relationships of the artesian well at this monitoring zone are given below:

a. Velocity - the average velocity of water at this monitoring zone was 2.74 ft/min
upward.

b. Cumulative Quantity - the cumulative quantity of water contributed by this flow
system was 7.2 gal/min

c. Flow System Quantity - the average quantity of water contributed by this flow
system was 4.4 gal/min. (.01 c.f.s)

This monitoring point is representative of conditions in flow system B4. This sample
represents conditions at the base of this flow system where mixing is incomplete between
lower zones and this zone.



2. Pre Closure Analysis (Monitoring Point 16)

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 23 - which shows the sample data plotted using a time reference basis.

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

c. Appendix 16 - which contains the raw sample data during pre closure which
was utilized to develop the means, ranges, and regression analysis results.

1. pH Relationship

The pH at this monitoring point varied from 6.32 - 6.43 the mean value being 6.37. A
strong relationship exists.

2. Specific Conductance Relationship
The specific conductance at this monitoring point varied from 1250-1350. the mean value
calculated as 1294.

3. Acidity/Alkalinity Balance (mg/l)

The alkalinity varied from 81 — 131 ; the mean value was 117. Regression analysis of the
alkalinity values showed: A weak relationship exists where alkalinity concentration
increases as conductance increases. The acidity varied from 00 - 00; the mean value
was N.A. Regression analysis of the sulphate values showed: No relationship is possible
as no acidity was measured.

4. Sulphate Relationship (mg/l)

The sulphates varied from 302 - 466 ; the mean value was 403. Regression analysis of
the sulphate values showed: A moderate relationship exists where sulphate
concentrations increase as conductance increases.

5. Total Iron Relationship (mg/l)

The total iron varied from 29 - 41 ; the mean value was 36. Regression analysis of the
ferrous iron values showed: A strong relationship exists where total iron concentration
decreases as conductance increases.

6. Ferrous Iron Relationship (mg/1)

The ferrous iron varied from 28 — 40 ; the mean value was 34. Regression analysis of the
ferrous iron values showed: A strong relationship exists where ferrous iron concentration
decreases as conductance increases

7. Ferric Iron Relationship (mg/1)

The ferric iron varied from 0.1 - 5.5; the mean value was 2. Regression analysis of the
ferric iron values showed: A very weak relationship exists where ferric iron concentration
decreases as conductance increases.



3. Post Closure Analysis

The reviewer is referred to sheet 23 which shows the post-closure data plotted using a
time reference basis with pre-closure data for corn parative purposes.

Specific conductance values increased dramatically as a result of closure, but rapidly
returned to pre closure values.

pH was slightly depressed as a result of closure but recovered rapidly after the well was
opened.

The zone was alkaline prior to closure and post closure analysis indicates a reduction in
the alkalinity concentrations. While no acidity was present prior to closure, a signifigant
concentration occured after closure but quickly dissipated, with values returning to pre
closure levels (non acidic conditions).

A significant increase in sulphate concentration occured as a result of closure, but quickly
returned to pre closure levels after the well was opened.

Total iron concentrations dramatically increased during closure, but rapidly returned to
pre closure concentrations after the well was opened.

Ferrous iron concentrations dramatically increased during closure also, .and
subsequently rapidly returned to preclosure values after the well was opened.

A very slight increase in ferric iron concentration occured following closure.

4. Summary of Monitoring Point 16 Analysis

Closure allowed a free mixing of the flow systems between the lower zones and the
upper zones (with higher permeabilities, higher recharge capacities and poorer quality).
The upper zones dominated the lower zones and caused a depression in the water
quality of the lower zones.

This zone was affected by upper zones during closure but rapidly returned to pre closure
values. This indicates a short)-term or local effect due to closure.
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| SAMPLE . SIXTEEN

SPECIFIC CONDUCTANCE V3., PH

? COEFFICIENT MATRIX AND AUGMENTED MATRIX

1035

1035 30.9700
1339750 63947.5000

REGRESSION COEFFICIENTS OF NORMAL EQUATION

ORIGINAL X -

1300,
1200.
1300.
1330.
1250.
1208,
1250,

1300.

00og
gooo
6G00
0000
ggog
0009
gago
0000

$.460000000000
0.000704347826
¥ PAIRS
.3200
.37400
.380¢
L4300
3400
. 3900
. 34600
.3800

00O O OO

7.4873E-3

o000 D

PREDICTED YALUES
S.
4.
é.
4109
S 3uoY
L3757
L3404
L3737

3757
3737
3737

DEVYIATION

0.0357

0.0057
0.0043
0.0191
0,000
0.0143
0.0194
0.0043

STATISTICAL ANALYSIS WITH ORDER OF EQUATION= 1
MUMEER OF X - Y PAIRS= 8
TOTAL SUMS OF SQUARE=

. SUMS OF SGUARES DUL TO REGRESSION= 3.565761E-3
SUMS OF SQUARES DUE TO DEVIATION= 4,121739E-3 ‘ -

GOODNESS OF FIT= 443839
" MULTIPLE CORRELATION COEFFICIENT 0.68106
STANDARD DEVIATION 024266 . ’
ANALYSIS OF VARIANCE
SOURCE OF suM OF DEGREES OF MEAN
VARIATION SQUARES FREEDOM SQUARE
I.LIN, REGRESSION 1 .00
DEVIATION é .00
TOTAL YARIATION 7 .
F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSION = 5.1¢9

LEVEL

. 05%

- CRITICAL VALUE = 3,

??



SAMPLE ., SIXTEEN SPECIFIC COMIDUCTANCE VS. ALKALINITY

COEFFICIENT MATRIX AND AUGMENTEL MATRIX

1035 ?32.0000
1035 1339750 1207400.0000
REGRESSION COEFFICIENTS OF NORMAL EQUATION
- 174.000000000008
0.226086956522 E
ORIGINAL X - Y PAIRS PREDICTED VALUES DEVIATION
1300.0000 127.0000 117.9133 9.0870
1200.0000 131.0000 117.9130 13.0870
1300.0000 117.0000 117.9130 0.9130
1350.0000 131.,0000 129.217% 1.,7826
1250.0000 120.0000 106.4508% 13.3913
1300.0000 130.0000 117.9130 12.08790
1250.0000 95.0000 106.6087 11.4087
1300.0008 81.0000 117,2130 36.2130

STATISTICAL ANALYSIS WITH ORDER OF EQUATION= 1

NUMRIIR OF X - Y PAIRE= 8

TOTALL SUMS OF SQUARE= 2u4u48

SUMS OF SQUARES DUE TO REGRESSION= 367.321304%

SUMS OF SQUARES IUE TO DEVIATION= 2080.408596 =
GOOONESS OF FIT= .150078 :

MULTIPLE CORRELATION COEFFICIENT 0.38740

STANDARD DEVIATION 17.240334

ANALYSIS OF VARIANCE

SOURCE OF SUM OF DEGREES OF MEAN

YARIATION SQUARES FREEDOH SQUARE
LIN. REGRESSION 367,329 1 367.39
DEVIATION 2080.61 =) 3us6,77
TCTal YARIATION 2448.00 7

F-TEST ‘FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE -
F TEST -- SIGNIFICANCE OQF REGRESSION = 1.06
LEVEL .05% - CRITICAL VALUE = 3.99




SAMPLE . SIXTEEN SPECIFIC COMDUCTANCE ¥3., TOTAL IRON

COEFFICIENT MATRIX AND AUGMENTED MATRIX

1035 287.7000
1035 1339750 371550.0000
REGRESSION COEFFICIENTS OF MNORMAL EQUATION '
' 185.,10000000000S
- 0.09208693563522
ORIGINAL X - Y PAIRS PREDICTED VALUES DEVIATION
1300.0000 35.3000 33,3870 0.1130
1300.0000 35.0000 35.3870 0.2870
13200.0000 29.5000 335.3870 5.7870
1350.0000 32.4000 30.7826 1.6174%
1250.0060 “0.0008 39.9913 0.0087
1300.0000 37.500¢0 35.3870 2.1130
1256.0000 41,4000 37,9213 1.46087
1300.0000 36,1000 35,3878 0.713¢0

STATISTICAL ANALYSIS WITH ORDER OF EQUATION= 1

NMUMEER OF X - Y PAIRS= g

TOTAL SUMS OF SQUARE= 10u4.,7787%

SUMS OF SQUARES DUE TO REGRESSION= 40.950054%

SUMS OF SQUARES DUE TO DEVIATION= 43,8284%6 -
GOODIINESS OF FIT= .581702

MULTIPLE CORRELATION COEFFICIENT 0.746269

STANDARD DEVIATION 2,502247

ANALYSIS OF VARIANCE

SOURCE OF SUM OF DEGREES OF MEAN

YARIATION SRUARES FREEDOM SRUARE
LIN. REGRESSION 60,93 1 60.935
DEVIATION 43.83 ) 7.30
TOTAL VARIATION 104.78 7

F~-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSION = 8.34
LEVEL .035% - CRITICAL VALUE = 5,99
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SAMPLE . SIXTEEN SPECIFIC CONDUCTANCE VYS. FERROUS IRCN

COEFFICIENT MATRIX ANI AUGMENTEDR MATRIX

1035 26%9.2000
1035 1339750 3474790.0000
* REGRESSION COEFFICIENTS OF NORMAL EGUATION
: ‘ 139.400000000000
p - 0.081732130435
ORIGINAL X — Y PAIRS PREDICTED VALUES DEVIATION
1300.0000 30.0000 33.1391 3.1391
1200.0000 © 32.0000 33.1391 1.13%91
1300.0000 28.000¢0 33,1391 5.1391
1350.0000 31.4000 29.0822 2.3478
1250.3000 35,0000 37,2261 ’ 1.2261
1300.2000 35,0000 33.1391 1.8609
1250.06000 40,8008 37.2261 3.5739
1300.0000 36.0000 33.1391 2.8609

STATISTICAL, ANALYSIS WITH ORDER OF EQUATION= 1

NUMBER OF X - Y PAIRS= 8 '

TOTAL SUMS OF SQUARE= 117,02

» SUMS OF SQUARES DUE TO REGRESSION= 48,021739

. BUMS OF SQUARES NUE TO DEVIATION= 48.9982s61 -
GOODMNESS OF FIT= 410372

" MULTIPLE CORRELATION COEFFICIENT 0.84060

| STANDARD DEVIATION 3.139569

ANALYSIS OF VARIANCE

SOURCE OF cuM  oF DEGREES OF MEAN

VARIATION SQUARES FREEDOM SQUARE
LIN. REGRESSION 48.02 - 1 4g8.02
DEVIATION 69.00 . -] 11.30
TOTAL VARIATION 117.02 7

F~TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSION = 4.18
LEVEL .05% - CRITICAL VALUE = 5,99
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. SAMPLE . SIXTEEN SPYCIFIC CONDUCTANCE VS. FERRIC IRON

COEFFICIENT MATRIX ANI AUGMENTED NATRIX
1035 18,5000

1033 1339750 23860.0000
REGRESESION COEFFICIENTS OF NORMAL EGUATION :
' 15,4699999999992
- 0.010347826087
ORIGINAL X - Y PAIRS PREDICTED VALUES DEVIATION
1300.0000 5.35009 2.2478 3.2522
1300.0000 3.0000 2.2478 0,7522
1300.000¢0 1.6000 2.2478 8.6478
1330.00080 1.00090 1.730% 0.730%
1250.0000 %.0000 2.78352 1.2348
1300.0000 2.3000 2.2u78 V2522
1250.00090 0.8000 2.7652 1.9632
1300.0000 0..100¢0 2,2478 2.1478

STATISTICAL ANALYSIS WITH ORDER OQF EQUATION= 1
NUMEER OF X - Y PAIRS= 8

TOTAL SUMS OF SQUARE= 22.9287S

SUMS OF SQUARES DUE TO REGRESSION= 76942

' SUMS OF SRUARES DUE TO DEVIATION= 22,15913

t

GOODNESS OF FIT= .033566

" MULTIPLE CORRELATION COEFFICIENT 0.18321
. STANDARD DEVIATION 1.779211

ANALYSIS OF VARIANCE

SOURCE QF suM  OF DEGREES OF MEAN

VARIATION SQUARES FREEDOM - SQUARE
LIN. REGRESSION .77 1 .77
DEVIATION 22.16 4 3.69
TOTAL VARIATION 22.93 7

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSION = 0.21
LEVEL ,05% - CRITICAL VALUE = 5.99 )
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