
V. ANALYSIS OF DATA 

A. CHEMICAL CHARACTERISTICS OF WATER 
 

With the exception of Poplar Creek, mentioned previously, water flowing in all streams 
within the study area is acidic. Below Tremont Good Spring Creek, representing the total effluent 
from the study area, (including Middle Creek), contributes an average of 8,962 lbs/day of acid and 
953 lbs/day of iron to Swatara Creek. 

 
Generally speaking iron content in the waters of streams in the study area is not a large 

problem. The maximum iron content recorded during the study was 80 mg/l and that occurred 
during a heavy rain and presumably contained considerable residual iron which was flushed from 
the stream bed.  In general the various remedial measures recommended to abate acid will also 
apply to the iron problem. 

 
Special check samples to determine the ratio of ferric/ferrous iron were obtained from 

the Middle Creek Mine Water Pool overflow, and the Renninger Mine discharge.  These 
samples indicated that the iron was essentially in the ferrous state, with less than 1 percent 
having been oxidized to the ferric state. 

 
Coal Run is the most heavily polluted stream in the watershed studied, contributing an 

average of 4,189 lbs/day of acid to lower Middle Creek, thence to Swatara Creek via the lower 
3,000 feet of Good Spring Creek. The major part of this heavy acid load emanates from the 
"Tracy Overflow", our Sampling Station C-34, which represents the discharge from the Middle 
Creek Mine Water Pool. 

 
Plate Nos. 10 through 21 graphically depict flow and chemical characteristics at a number of 

the most significant sources of acidic mine drainage within the study area, as well as that at 
Sampling Station GS-61 which represents total effluent from the study area. 

 
Of the above Plates Nos. 12, 17 and 20 graphically depict the acid/flow relationship for 

variable flows at the three most significant sources of acidic mine water within the watershed.  
Using the "least squares" method of analysis a straight line acid/flow relationship was established. 
The same method was used to develop the iron/flow relationships, with the exception of Sampling 
Station C-34, where a predictable relationship could not be established. 

 
These acid-iron/flow relationships reflect the water quality at some of the worst sources as 

determined in the survey.They are significant when relating to possible treatment plant design and in 
understanding the fluctuations with increased or decreased flow for all types 

Owner
79



of remedial measures. However, caution must be exercised in that the curves will be altered 
subject to the various remedial projects completed. 

The Pennsylvania Department of Health conducted a limited water sampling survey in the 
study area during the period April, 1967 through September, 1969.  It is our understanding that these 
were sampling stations only and that no flow measurements were made during this survey. The 
Department of Environmental Resources (then Mines and Mineral Industries) selected the sampling 
points which are tabulated below. Also listed is the equivalent sampling station used during the 
subject watershed survey which is at or near to the sampling point used by the Department of Health: 
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A review of the test results obtained by the Departments of Health/Mines and Mineral 
Industries indicates that they are comparable to those obtained during the watershed survey.  
Precise comparison is not possible with respect to total acid and iron stream conditions since no 
flow data was obtained in the prior sampling. 

B. A.M.D. DISCHARGES 

For purposes of this discussion A.M.D. discharges are placed in three categories, 
namely: (l) Deep mines and mine water pools; (2) Strip mines; (3) Springs. 

 
They are treated separately as follows: 

l. Deep Mines and Mine Water Pool Overflows 

These include both active and abandoned deep mine discharges and mine water 
pool overflows.  The deep mines discharge water by gravity flow, by pumping or a 
combination of the two, while the mine water pools all discharge by gravity 
overflow. 

2. Strip Mines 

These include all of the strip pits in the watershed which produced a 
discharge.Discharges from these pits are the result of the natural movement of 
ground water through breaches in aquifers, artesian pressure, interconnections 
with water-filled abandoned deep workings, overflowing strip pits, etc. 

3. Springs 
 

The study area contains several springs discharging an average of 25 g.p.m./spring, 
with a range of l-78 g.p.m.  The water discharged from the majority of springs is 
acidic indicating that at least part of the natural aquifers contain acid producing 
material. 

 
 

The following is a tabulation of the percentages of water discharged and acid 
contribution from the various sources: 
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It is quite obvious from this tabulation that abandoned deep mine 

and mine water pool overflows contribute the bulk of flow from underground sources in this watershed.  
They also constitute the major acid/iron sources contributing to the streams of the study area. 

C. SEASONAL EFFECT ON DISCHARGES 

As shown previously the major discharges to the study area are from abandoned deep 
mines and particularly mine water pool overflows. 

 
It has also been stated that the acid/iron concentrations from these sources remain more 

or less constant even with increased flow. Therefore, seasonal increases have a strong 
influence on the total pounds of acid/iron contributed to the study area streams, at least from 
the standpoint of abandoned deep mines and mine pool overflows. (Refuse banks and spoil 
areas are proportionately less influenced by seasonal factors). 

 
Flows increase through the late fall and winter until maximum 

flows are recorded in the spring.  (In this case April, 1970).  From the high point the flows slowly 
decrease in volume in the summer and early fall when they reach their lowest flow.  (Some streams 
such as Middle Creek were dry during one period in September of the water year of measurements). 

 
The study area, being in the headwaters of Swatara Creek, is composed of steeply rising 

subwatersheds. Therefore, very high peak flows can be expected to occur which are considerably 
above the average 
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flows.  This factor should be considered in the design of raw water detention basins for the 
proposed treatment facilities. 

 
Wide fluctuations do occur in the water levels in the mine water pools.  As discussed above, 

and contrary to the generally accepted belief, wide fluctuations in the levels of the mine pools do 
not appear to cause significant changes in the quality of mine water discharge. The additional flush-
out of acid salts appears to offset the increased flow so that the water quality discharged remains 
more or less constant. The major import of this statement is that the total pounds of acid discharged 
during high flows is considerably more than if dilution had occurred. 

 
 

D. FIELD AND LABORATORY TEST RESULTS 
 

The following pages are a summary of the field and laboratory test results for the 
sources and/or stream sampling stations having significant amounts of acid. The total number 
of sampling stations for which information is given is ninety. 

 
The field and laboratory results include pH, Flow (Maximum, Minimum and Average), 

Acid in mg/l and lbs/214 hours (Maximum, Minimum and Average), and Iron in mg/l and 
lbs/214 hours (Maximum, Minimum and Average). 
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