
ANALYSIS OF DATA 

A. CHEMICAL CHARACTERISTICS OF DATA 
 

Two laboratories were used to analyze water quality data during the study period. Gwin, 
Dobson, Foreman of Altoona, Pennsylvania. Services were utilized during initial sampling 
program until October 1, 1973, then B-H Laboratories, York, Pennsylvania, until the sampling 
program terminated in May, 1974. 

 
Procedures and Specifications. All of the standard tests were performed in accordance with 

the procedures as outlined in the 13th Edition of Standard Methods for the Examination of Water 
and Wastewater, as published by the American Public Health Association and others. The specific 
methods employed were as follows: 

 
pH - glass electrode method (both labs). 
 
Acid - titration phenolpthalein (hot) method, measured as CaC03 (both labs). 
 
Alkalinity - titration phenolpthalein (hot) method to pH 8.3 (Gwin, Dobson, 
Foreman) to pH 4.5 (B-H Laboratories) 
 
Total Iron - atomic absorption (both labs)  

Ferrous Iron - Phenanthroline method (both labs) 

 
Sulfates - ion exchange method (Gwin, Dobson, Foreman) - turbidimetric 
method (B-H Laboratories) 

 
Source Loading Data. Each source or stream sample taken also included a measure of 

the discharge observed. Three methods of discharge measurement were used during the 
study and selection of the type was basically determined by the volume of water involved, for 
example: grab samples; 0 to 100 gpm, weirs; 50 to 1500 gpm, and gauging stations; 1000 
gpm or higher. 

 
Grab samples are based in the time for a source discharge to fill a vessel of 

known dimensions. 
 

Weirs used were either 90° V-notch, or a rectangular type varying up to 30-inch width. A 
total of 64 weirs were constructed. 
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Gauging stations were surveyed to determine accurate cross sections relative to the 
depth of flow and permanent bench marks for stage measurements were established. Stream 
velocities were measured with either a "General Oceanic" digital flow meter or a "Price Type". 
pygmy flow meter. 

 
All flow measurements and their respective acid/iron/sulfate characteristics were 

compared and a spot calculation made to determine pounds per 24-hour loading (lbs/day). 
 

To evaluate the acid mine discharge for each source or station, an averaging method 
over the sampling period was used. Each spot loading was assumed to be constant for the 
time interval between sampling dates and the sum total of loading-days were then divided by 
the total number of days to yield average loadings. 

 
Average loadings were calculated for each source discharge, acid, alkalinity, total iron, 

and sulfates. 
 

Sampling Period. Sampling was performed for a six month period - July, 1973 through 
December, 1973. Because of low flow conditions and inconclusive data in some cases it was 
determined jointly with the Department to extend the sampling to pick up spring flows in the 
months of April and May, 1974. Additional data on Bennett Branch was taken, at various times 
until September,1974, to establish an acid "profile" on the watershed between Penfield and 
Driftwood. 

 
Frequency of Sampling. During the course of the study period there were approximately 

140 Sampling Stations which consisted of known sources of AMD discharging into the study area 
and important stream confluences. Each station was sampled semi-monthly through the 
sampling period. Special circumstances such as storms or supplemental source data 
requirements occasionally modified the schedule when it became necessary to obtain pertinent 
information. 

 
Special Measurements and Tests. During the course of the project a number of special 

flow measurements, water quality tests and other data were gathered on the watershed. Special 
flow measurements and samples were taken at various times to record water discharge and 
quality during periods of precipitation or unusually high discharge. 

 
A systematic series of spoil and refuse samples was taken throughout the study area 

as an additional aid in monitoring the relative acid production from the very large number of 
abandoned strippings and lesser number of refuse banks. A modification of the Mellon 
Institute of Industrial Research test (Braley, 1960) was used in which the samples were 
soaked in 250 ml of distilled water for 24 hours, filtered, and the filtrate analyzed for pH, 
acidity, etc. It 
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is recognized that there are limitations to the method but the results do appear to give an 
additional profile on the relative reaction properties of the spoils/refuse in the study area. 

 
As discussed previously, all streams draining subwatersheds which have been disturbed by 

strip or deep mines, exhibit acid characteristics and influences in Bennett Branch to varying 
degrees of intensity. Sampling Station BB-136 below Mt. Pleasant Church Run, which is below all 
major sources except Dents Run, indicates an average contribution of 58,500 lbs/day of acid; 7300 
lbs/day of iron and 230,000 lbs/day of sulfates. 

 
The iron content found at this station shows that at low flow periods the concentration is 

generally less than one part per million; but when above average flow commences, iron 
concentration rises to as much as four parts per million. This would seem to indicate that some 
residual iron is flushed from the stream beds and sources at these times. 

 
It must be emphasized that the total acid load of individual sources in any area may not 

be equal to what is metered and measured at downstream sites. The natural buffering capacity 
of the stream and the natural alkalinity of other streams in the watershed may reduce the 
acidity. Conversely, the acidity may be increased by exposed croplines, outslopes of strippings, 
and natural decomposition processes. 

 
Plates No.39 through No.47 give a numerical listing of sampling stations, the method of 

measurement, type of discharge source, and source location. The basic water sample identification 
system utilized letter prefixes as follows: letter prefix MO - Moose Run; M - Mill Run; T - Tyler Run; 
TR - Tyler Reservoir Run; SC - Scattertown Area; C - Cherry Run; K - Kersey Run; ST - Spring 
Run; CA - Caledonia Area; TT - Trout Run; CH - Chase Hollow; W - Whiskey Run; BB - Bennett 
Branch; BH - Bell Hollow. In addition, prefix UN identified abandoned deep mine discharges 
flowing directly into Bennett Branch near the Village of Force. 

 
Plate No.49 is a numerical plot or "profile" of the average acid load in Bennett Branch 

between Penfield and Driftwood based on data collected during the study. 
 

Plate Nos.50 through 52 graphically depict the average acid, 
iron, and sulfate loadings, respectively, in the subwatersheds and Bennett Branch, 

beginning at the upstream limits of the project, at Station BB-1 and proceeding to BB-136 
which is located below all major sources except Dents Run. These plates show how each 
subwatershed has its effect on Bennett Branch. A sampling station was set up on Bennett 
Branch below each confluence for this purpose. 
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Plate Nos.53 through 61 are field and laboratory test summaries 
by sampling station listing the pH, acid, total iron, and sulfate ranges, along with the maximum, 
minimum, and average loading for acid, total iron and sulfates. 

 
Plate Nos.82 through 98 in the Appendix include individual plots of water quality data for 

Bennett Branch at selected intervals and the mouth of all acidic tributaries. 
 

In the Appendix of the Report are listed the actual field and laboratory test results by 
sampling station and date sample/flow data was taken in the field are listed. 
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