
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. 
























