APPENDIX 17

SAMPLE STATION 17

SUBSURFACE MONITORING ZONE - 120' FT.

BIG BERTHA ARTESIAN WELL

PA STATE GAME LANDS #95 PROJECT SL-110-7-101.5



MONITORING POINT 17

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 22 - Relationship of Hydrologic Parameters
Appendix 17 - Subsurface Monitoring Zone

Narrative exhibits contained on the following pages.
This monitoring point is 120' 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 2.78ft/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. (.01c.f.s)

This monitoring point is representative of conditions in flow system B5. This sample is at
the top of the flow system representing fully mixed conditions.



2. Pre Closure Analysis Monitoring Point 17

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 22 - 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 17 - 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 - 6.41; the mean value being 6.37. An
extremely strong relationship exists.

2. Specific Conductance Relationship
The specific conductance at this monitoring point varied from 1200 - 1300; the mean
value calculated as 1271.

3. Acidity/Alkalinity Balance (mg/l)

The alkalinity varied from 84 - 133 ; the mean value was 116. Regression analysis of the
alkalinity values showed: A moderate relationship exists where alkalinity concentrations
increased as conductance increased. 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 307 - 416 ; the mean value was 376. Regression analysis of
the sulphate values showed: An extremely weak relationship exists where sulphate
concentrations increased as conductance increases.

5 Total Iron Relationship (mg/l)

The total iron varied from 30 - 41; the mean value was 36. Regression analysis of the
ferrous iron values showed: An extremely strong relationship exists where total iron
concentrations decreased as conductance increased.

6. Ferrous Iron Relationship (mg/l)

The ferrous iron varied from 29 - 40; the mean value was 34. Regression analysis of the
ferrous iron values showed: A strong relationship exists where ferrous iron concentration
decreased as conductance increased.

7. Ferric Iron Relationship (mg/l)

The ferric iron varied from 0.4 - 3.5 ; the mean value was 2. Regression analysis of the
ferric iron values showed: A weak relationship exists where ferric iron concentrations
decreased as conductance increased.



3. Post Closure Analysis

The reviewer is referred to sheet 22 which shows the post-closure data plotted using a
time reference basis with pre-closure data for comparative purposes.

Closure substantially increased the specific conductance, however, post closure analysis
shows a rapid return to values similar to pre closure tendencies.

pH values were depressed due to closure, however post closure values rapidly returned
to near pre closure conditions.

This zone was alkaline prior to closure, however, post closure analysis shows a
reduction in the concentration of alkalinity. Acidity was not . present prior to closure.
Closure introduced a short term presence of acidity which quickly dissipated during post
closure to levels similar to those occurring prior to closure (non acidic conditions).

Closure caused a significant increase in concentration of sulphate which quickly returned
to pre closure values.

Total iron concentrations showed a dramatic increase due to closure. Post closure
analysis shows a rapid recovery to pre closure concentration levels.

Ferrous iron concentrations also showed a dramatic increase due to closure. Post
closure analysis showed a rapid recovery to pre closure concentration levels.

Ferric iron concentrations showed little or no response to closure activities.

4. Summary of Monitoring Point 17 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
concentrations and conditions similar to pre closure values. This indicates a short term
or local effect due to closure.
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SAMPLE . SEVNTEEN SPECIFIC CONDUZTANCE VS, PH

COEFFICIENT MATRIX AND AUGMENTELD MATRIX

a9
8980 11325090
REGRESSION COEFFICIENTS OQF NORMAL ESQUATIGN
5.3738461538446
0.00078461538S
ORIGINAL X - Y PAIRS PREDICTED VALUES DEVIATION
1300.0000 64,3700 6.3938 6.0238
1300.0000 6.4000 46,3938 0.0062
1300.0000 é6.4100 4.3938 20,0162
1200.0000 6.3200 4.3154 g.00u46
1300.0000 6.4000 46.3938 0.0062
1250.0000 6.3600 6.35u6 0./0054
1250.0000 6.3400 6.3546 0.0146

STATISTICAL ANALYSIS WITH ORDER OF EQUATION= 1
NUMBER OF X - Y PAIRS= 7

TOTAL SUMS OF SBUARE= 6.88S5714E~3

; SUMS OF SQUARES QNUE TO REGRESSION= 5,714484E-3

; SUME OF SQUARES LUE TO DEVIATION= 1.149231E-3
GOOINESS OF FIT= ,830195

MULTIPLE CORRELATION COEFFICIENT 0.91115
STANDARD DEVIATION .013946

ANALYSIS OF VARIANCE

SOURCE OF SuUM QOF DEGREES OF MEAN

YARIATION SBUARES FREEDOM SQUARE
LIN. REGRESSION .01 1 .01
LDEVIATION .00 5] .00
TOTAL VARIATION 01 é

F~TEST FOR ERUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSION = 24 .45
LEVEL .03% - CRITICAL VALUE = 6.61

44 . 5000
S6713.0000
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SAMPLE . SEVNTEEN SPECIFIC CONDUCTANCE VS. ALKALINITY
COEFFICIENT MATRIX AND AUGMENTEL MATRIX
8990 810 . 00060
890 1132500 1031950.0000
REGRESSION COEFFICIENTS OF NORMAL ERUATION
- 170.846133846143
0.22538461538S
ORIGINAL X - Y PAIRS PREDICTED YALUES DEVIATION
1300.0000 133.,000¢0 . 122.1338 10.84462
1300.0000 118.0000 122.1538 4,.13538
13068.0000 127.0000 122.1338 4.84462
1200.0000 121.0000 99 .615k 21.3846
1300.0000 132.0000 122,1538 ?.8442
1250.0000 ?3.0000 110.8846 15.88usé
1256.000¢0 84.0000 110.88446 . 26,8844
STATISTICAL ANALYSIS WITH ORDER OF ERUATION= 1
NUMBER OF X - Y PAIRS= 7
TOTAL SUME OF SQUARE= 2159,428571
SUMS OF SQUARES DUE TO REGRESSION= 471.4697802
SUMS OF SGUARES DUE TO DEVIATION= 1487.730749
GOOINESS OF FIT= .218434 -
MULTIPLE CORRELATION COEFFICIENT 0.46737
STANDARD DIEVIATION 16.7714656
ANALYSIS OF YARIANCE
SOURCE OF SUM OF DEGREES OF MEAN
YARIATION SRUARES FREEDOM SQUARE
LIN. REGRESSION 471.70 1 471.70
DEVIATION 1687.73 S 337.585
TOTAL VARIATION 2159.43 -]
F-TEST FOR ERUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSION = 1.40

LEV

EL .05%Z

~ CRITICAL VALUE

= 4,61

L
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SAMPLE . SEVYNTEEN

COEFFICIENT MATRIX AND AUGMENTED MATRIX

890
890 1132300
REGRESSION COEFFICIENTS OF NORMAL EQUATION
0.000000000000
0.000000000000 .
ORIGINAL X - Y PAIRS PREDICTED VALUES DEVIATION
1306.0000 g.0000 0.0000 0.0000
1300.0000 0,0000 0.0000 0.0000
1300.0000 0.0000 0.000¢0 ‘6.0000
1200.0000 0.0000 g0.0000 0.0000
13060.0000 6.0000 0.0000 0.0000
1250.0000 0.0000 0.0000 0.0000
1250.000¢0 0.0000 0.0000 0.0000

STATISTICAL ANALYSIS WITH ORDER OF EQUATION= 1
NUMBRER OF X - Y PAIRS= 7

TOTAL SUMS OF SQUARE= 0

SUMS OF SQUARES LUE TO REGRESSION= @

SUMS OF SQUARES DUE TO DEVIATION= 0

- GOQDNESS OF FIT= 0 .

| MULTIPLE CORRELATION COEFFICIENT 0.00000
| STANDARD LEVIATION 0

ANALYSIS OF VARIANCE

SOQURCE OF SUM OF DEGREES OF MEAN

YARIATION SQUARES FREETIOM SQUARE
LIN. REGRESSION .00 1 .00
LDEYIATION .00 S .00
TATAL VARIATION .00 -]

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
FTEST - SIGNIFICANCE OF REGRESSION = 0.00
LEVEL .035%Z -~ CRITICAL VALUE = 6.61

SPECIFIC CONDUCTANCE VS, ACIDITY
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SAMPLE , SEVNTEEN

89¢

163.7692307569242
0.14646923076723

ORIGINAL X -
1300.0000
1300.0000
1300,0000
1200.0000
1300.0000
1250.0000
1250.0000

Y PAIRS
349.0000
394.0000
4146,0000
416.0000
396.0000
307.0000
334.0000

SPECIFIC CONDUCTANCE VS,

:CDEFFICIENT MATRIX AND AUGMENTED MATRIX

890

1132500

:REGRESSION COEFFICIENTS OF NORMAL EQUATION

PREDIICTED VALUES

380,7692
380.7692
380,7692
64,0769
380,7692
372,4231
372.4231

STATISTICAL ANALYSIS WITH ORLER OF EGUATION= 1

NUMRER OF X - Y

PAIRS= 7

TOTAL SUMS OF SQUARE= 10498
SUMS 0OF SQUARES DUE TO REGRESSION= 258.730749

SUMS OF SQUARES DUE TO DEVIATION=

| GOOLINESS OF FIT= ,024s844
MULTIPLE CORRELATION COEFFICIENT
STANDARD DEVIATION 41.310348

SOURCE OF

YARIATION
LIN. REGRESSION
LDEVIATION

TOTAL VARIATION

ANALYSIS OF VARIANCE

SuM OF
SRAUARES

238.73
10239.27
10498.00

DEGREES OF
FREEDOM

1

S

é

10239.249231

DEVIATION
11,7692
13.2308
35,2308
51,9231
15.2308
65, 14231
38,4231

0.156%99

MEAN

SQUARE
258,73
2047.85

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSION =
LEVEL .05% - CRITICAL VALUE = 4.41

a.

13

SULPHATES

246%2.0000
3347950.0000
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COEFFICIENT MATRIX AND AUGMENTED MATRIX

890
890 11325090
REGRESSION COEFFICIENTS OF NORMAL EQUATION
1460.984615384413
- 0.0985384613538 .
ORIGINAL X - Y PAIRS PRELICTED VALUES DEVIATION
1300.0000 32.5000 32,8846 8.384s
1300.0000 30.2000 32,8844 2.684%6
1300.0000 33.4000 32.8844 6.7154
1200.00¢C0 41.5000 42,7385 1.238S
1360.00cC0 34,0000 32,8844 1,1154
1250.00¢60 41,4000 37.8115 3.7885
1250.,0000 36.3000 37.8113 1.3115

STATISTICAL ANALYSIS WITH ORDER QOF EQUATION= 1
NUMEER OF X - Y PAIRS= 7

TOTAL SUMS 0OF SGUARE= 116,88 :

SUMS OF SQUARIZS DUE TO REGRESSION= 90,142692

SUMS OF SRUARIIS DUE TQ LEVIATION= 26.717308
GOODNESS OF F{T= .771412

MULTIPLE CORR:ZILATION COEFFICIENT 0.87830
STANDARD DEVIATION 2.110184

ANALYSIS OF VARIANCE

S0URCE OF sSuM OF DEGREES OF MEAN

VARIATION SQUARES FREEDOM SQUARE
LIN. REGRESSION ?0.16 1 ?0.146
DEVIATION 26,72 S 5.34%
TOTAL VARIATION 116.88 b

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSION = 16.87
LEVEL .03%Z - CRITICAL VALUE = 4,61

SAMPLE . SEVNTIEN SPECIFIC CONDIUCTANCE VS, TOTAL IRON

249.7000
314815.0000
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SAMPLE, SEVNTEEN SPECIFIC CONDUCTANCE V8. FERROUS IRON

éCDEFFICIENT MATRIX AND AUGMENTED MATRIX

890
890 1132506
REGRESSION COEFFICIENTS OF NORMAL ERUATION
148,9538446133841

- 0.09061538461S :

: ORIGINAL X - Y PAIRS PREDICTED VALUES DEVIATION
1300.0000 29.500¢0 31.1338 1.6538
1300.0000 29.2000 31.1538 1.9538
1300.6000. 33,2000 $1.1538 2.0u82
1200.0000 39.0000 40,2154 1.2154
1200.0000 31.500¢0 31,1938 0.3462
1250.0000 40.8000 35.6846 S.1154
1250.0000 33.0000 35.68u44 2.68446

STATISTICAL ANALYSIS WITH ORDER OF EQUATION= 1
NUMBER OF X - Y PAIRS= 7

TOTAL SUMS OF SQUARE= 121.957143

SUMS OF SQUARES DUE TO REGRESSION= 76.244374

SUMS OF SQUARES DUE TO DEVIATION= 45.710769
GOOONESS OF FIT= .62519

MULTIPLE CORRELATION COEFFICIENT 0.790469
STANDARD DEVIATION 2.760156

ANALYSIS OF VARIANCE

SCOURCE OF SuUM OF DEGREES OF MEAN

YARIATION SQUARES FREEDOM SQUARE
LIN. REGRESSION 76.25 1 76.25
UEVIATION 43.71 S ?.14
TOTAL VARIATION 121,94 é

F-TEET FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REGRESSION = 8.34
LEVEL .05% - CRITICAL VALUE = 64.61

226.2000
299470.0000
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SAMPLE . SEYNTEEN - SPECIFIC CONDUCTANCE VS. FERRIC IRON

COEFFICIENT MATRIX AND AUGMENTED MATRIX

890 13,7000
890 1132500 173435,0000
REGRESSION COEFFICIENTS OF NORMAL EQUATICN
12.0307692307469
- 0.007923076923 .
ORIGINAL X - Y PAIRS PREDICTER VALUES LDEVIATION
1300.0000 3.0000 1.7308 1.2692
1300.0000 1.0000 1.7308 0.7308
1300.0000 0.4000 1.7308 1.,3303
1200.0000 2.3000 2.5231 0.0231
1300.00060 2.5000 1.7308 0.7692
1250.0000 0.8000 2.1269 1.324%
1250.0000 3.3000 2.1249 1.3731

STATISTICAL ANALYSIS WITH ORDER OF EQUATION= 1

NUMBER OF X - Y PAIRS= 7

TOTAL SUMS OF SQUARE= 8.737143

SUMS OF SQUARES DUE TO REGRESSION= ,S582912

SUMS OF SQUARES DUE TO LEVIATION= 8.154231

GOODNESS OF FIT= 066717 -
MULTIPLE CORRELATIDN COEFFICIENT g.25830

STANDARD DEVIATION 1.165778

ANALYSIS OF VARIANCE

SOURCE OF sSuUM OF DEGREES OF MEAN

VARIATION SRUARES FREEDOM SQUARE
LIN, REGRESSION .58 1 .58
LDEVYIATION 8.15 ] 1.63
TOTAL VARIATIGON 8.74 b

F-TEST FOR EQUALITY OF SAMPLE/REGRESSION VARIANCE
F TEST - SIGNIFICANCE OF REBRESSION = 6.36
LEVEL .05% - CRITICAL VALUE = 4.41

o

PRSI N



() TN O 0

N

NSO O—oxomMmMN ZOx—

\

|

\

\

A
\ !
\

A
4

0

30 1000

1S00

2000

2500

SPECIFIC CONDUCTANCE (umhos/em)

RIN REATWA - SANMDLE ZONF 17



T/bu - sIsujo T1e

S3TUN pIepuels - ud

*S°30 - , abIelos TP

wo/sotum -  20UP3OoNPuUod OTFToads
!SMOTTOJ SB aXe S3TUf «
00 0°8L 0°8L LT 0T 0}7 G179 910" . 00¢T T2/8
T°0 0°et 176t mmm, 0 9% 81°9 910" 00PT wm.\\l
8°0 8°9% 9° Ly ey 1€ A7 ¥6°G 910~ 0091 0T/L
9°¢C 9°6S rANAc 9GS 4 0s 09 . 910" 00%T 12/9
0°¢ 0" ¥pST 0°9ST AN <6¢C ¥T LE"S 910~ 00LT 91/9
01 0°88T 0"68T wmm e A4 LG"S 910~ 00T¢C Z1/9
NOYT NCMT . NOJT SALYHIINS ALIAIOY ALINTTENIV Hd HHMVYHOSIA *aNcO HILva

O EA SNRIHA TYIOL _ A *0dds
NAHLINHAAS T 1dINYS

¥ ONILSTT VIV JINSOTO LSOd





