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1.0 INTRODUCTION 

The Yellow Creek Watershed, located in Muddy Creek and Lancaster Townships of 

Butler County, Pennsylvania, has been an area of intensive mining activity since the 

late nineteenth century. While no subsurface mining activity is being performed at 

present, extensive strip mining operations are still taking place. Drainage from 

these strip mining operations and their associated refuse piles, and drainage from 

abandoned deep mines has severely degraded stream quality within the watershed. 

In December of 1970 the Pennsylvania Department of Mines and Mineral 

Industries, presently part of the Pennsylvania Department of Environmental 

Resources, engaged Green Engineering Company to conduct an engineering survey of 

the Yellow Creek Watershed under the "Operation Scarlift" land reclamation 

program. The survey was performed for the purpose of determining the extent 

of pollution within the watershed due to acid mine drainage and for determining 

appropriate abatement measures that could be utilized to reduce the 

pollution load. The data collected during the survey should be utilized in 

preparing construction plans and specifications for the recommended drainage 

control facilities within the study area. 

2.0 DESCRIPTION OF THE STUDY AREA 

 
The Yellow Creek Watershed lies within Muddy Creek and Lancaster Townships of 

Butler County, Pennsylvania, within the Appalachia Plateau and is a maturely dissected 

region where the tributary streams such as Yellow Creek, have cut the uplands into 

numerous narrow ridges with steep hillsides rising from generally narrow valley 

bottoms. 
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Yellow Creek has its source in Muddy Creek Township and flows nearly due south 

7.2 miles to its confluence with Little Connoquenessing Creek approximately 2 miles 

northeast of Harmony, Pennsylvania. This Basin is roughly rectangular in shape with a 

length of approximately 7 miles and an average width of approximately 2.5 miles. 

The drainage area above the mouth of Yellow Creek is approximately 16.4 square 

miles. Although the stream pattern of the basin could be considered dendritic, it 

has some rectangular characteristics with a predominant number of its tributaries 

flowing into the main channel from a northwesterly direction. Yellow Creek has 

three principal tributaries, Little Yellow Creek and two unnamed tributaries dubbed 

here as Bauder Road Tributary and Kelly Road Tributary. Each of these tributaries 

drains an area of approximately one to two square miles. Plates 1 and 2 delineate the 

location of the study area and the streams within the Study Basin. 

The Yellow Creek Drainage Basin has experienced extensive mining activity 

since the late nineteenth century. The valley bottom is characterized by deep 

mine openings from dog hole country bank mines to extensive deep mining operations 

similar to the Stanford Number 1 and 2 mining complex. There are no active deep 

mines in operations working at present. The hillsides are characterized by 

extensive strip mines, several of which are still being actively mined within the 

Basin. During the course of the study, many of the older un-restored strip mines were 

stripped again for an underlying seam of coal and then restored. This restoration 

should have a measurable impact on the improvement of the water quality in Yellow 

Creek. 







 

3.0 METHODOLOGY 

In January of 1971, preliminary investigations of the Yellow 
 

Creek Watershed began. Field Engineers walked the Yellow Creek Valley and its 

tributaries during a period from January to April to locate and identify sources of 

mine drainage. Measurements of pH and flow were taken at selected discharges and at 

regular intervals along the streams. Flow determinations were made with a stop watch 

and container at small discharges and weirs were installed wherever possible at 

larger discharges. Flow was also measured by cross sectional area and by using a Gurley 

Velocity Meter to determine flow in the stream bed itself. In all, over 260 monitoring 

stations were established for preliminary investigation. 

Subsequent investigations were instituted at regular intervals 

throughout 1971 in a continuing atempt to pinpoint the major sources 

of mine drainage. In addition to field pH and flow measurements, samples were 

obtained and sent to the Seewald Laboratory in Williamsport, Pennsyl vania for analysis 

of pH, alkalinity, acidity, total iron concentration, ferrous iron and sulfate 

concentration. After completion of these analyses, a sulfate balance was 

performed as a reliability check. In addition to the field explorations and 

sampling program, all available mine maps, aerial photographs and mine drainage 

permits issued within the study area were evaluated to determine the extent of mining 

within the Yellow Creek Drainage Basin. 

Subsurface information needed for the proper design of mine seals  and grout 

curtains was obtained by awarding a contract for core borings and pressure testing 

in accordance with contract documents prepared 
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for this purpose. This contract was awarded by the Department of Environmental 

Resources, with resident inspection performed by Green Engineering Company. 

L.0 GEOLOGY OF STUDY AREA 
 

Physiographically, Yellow Creek Basin is in the Pittsburgh Plateaus Section of 

the Appalachian Plateaus Province. The area is characterized by a series of 

steep-sided ridges bisected by narrow valleys. The crests of the numerous ridges 

rise, in general, to elevations between 1,200 to 1,300 feet above sea level. Valley 

floors vary in elevation between 850 to 900 feet, the higher elevations being in the 

northern area of the Basin. The normal topographic relief in the project limits is 

in the magnitude of 250 to 350 feet. 

Tributary streams arranged in dendritic patterns provide the drainage of the 

east-west cross valleys of the Basin. These streams empty into the southerly 

flowing Yellow Creek, which in turn joins Little Connoquenessing Creek approximately 

two miles above Harmony Borough. Drainage from the area ultimately reaches the Ohio 

River by way of Connoquenessing Creek. 

Bedrock Geology 

 
The rock strata within the project area are sedimentary in origin. 

Outcropping rocks include the tower portion of the Conemaugh and upper portion of 

the Allegheny formations. These are members of the Pennsylvanian Period and the 

Carboniferous System. 

Conformably overlying the Allegheny formation, the Conemaugh formation 

consists of a sequence of shale, sandstone, thin discontinuous 
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limestone, and coal beds. The predominant Conemaugh rocks in the project area are 

shales and sandstones which are gradationally variable to claystone and 

siltstone. The members of the formation present are restricted to those of the 

Lower Mahoning below the Brush Creek coal horizon. 

The bedrock units exposed in the highwalls of strip mines and 

other outcroppings indicate that the shales are deeply weathered and vary from 

sandy to clayey. The Mahoning sandstones here are shale  and appear 

grayish when fresh, to buff colored when exposed or, weathered. 

Members of the Allegheny formation present and outcropping in the Yellow 

Creek Basin extend from the Upper Freeport Coal to those strata lying between 

the Middle and Lower Kittanning Coals. Similar to the Conemaugh formation, 

the Allegheny consists of a variable sequence of shale, sandstone, limestone and 

coal seams. However, the coal beds of the Allegheny are extremely valuable and 

have been extensively exploited in the Basin. 

Coal beds of influence within the project limits, in descending order, are 

the Upper Freeport, Lower Freeport, Upper Kittanning, Middle Kittanning and 

Lower Kittanning. These are commonly referred to as the E, D, C', C and B 

seams, respectively. 

The Generalized Geologic Column (Plate 3) at the end of this section, depicts the 

conformable occurrence of the geologic strata in the project area. In addition, the 

occurrence of the geologic formations within the Basin are shown on the Aerial Geology 

Map, (Plate 4). Included thereon, are the regional structural contours drawn on the 

Vanport 
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Limestone. These have been extracted from the publication, "Geology 

and Mineral Resources of the Butler and Zelienople Quadrangles, Pennsylvania, 

U.S.G.S. Bulletin 873.” 

Mining 

Generally, deep mining within the Basin was completed prior to 1936, 

however, a few exceptions such as the Stanford Mines were active into the mid 

1960's. 

On the other hand, strip mining activities are presently in operation within 

the Basin. Much of the past strip mining was completed prior to the advent of 

stripping regulations. Consequently, the scars of past stripping operations 

remain in many areas. 

For the most part, deep mining operations appear to have b een confined 

to the coals of the Middle Kittanning and underlying seams. Again, there 

are exceptions and "country bank" openings in the higher coal seams are in 

evidence. Some deep mines in the higher coals have now been obliterated by 

stripping operations completed after the deep mines were abandoned. 

In several areas of the Basin, as many as three strip mine levels are visible. 

However, these are predominantly restricted to the extreme northern end of the 

Basin and the normal, pattern would appear to be confined to. the stripping of 

the Upper and Lower Freeport seams.  

Structure 

      The area of the project is located on the southeastern limb of 

the Homewood anticline. The anticline plunges southwesterly in the direction of 

Ellwood City, Beaver County, and the axis of this structure 
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crosses the northwestern corner of the Zelienople Quadrangle some 

five to six miles north and west of the project area. 

Measurements taken of the bedding attitudes in the Basin indicate the axis 

of the anticline strikes between N 340° W and N 355° W with the Geologic 

Structure plunge varying from 7 ° S to 15° S. Therefore, the major rock strata 

dip is toward the westerly side of the Yellow Creek Valley walls and the north side 

of the major cross valleys.  

Ground Water 

In accordance with the direction of the rock strata dip, groundwater was 

observed on the west and north walls of the valleys where springs and/or seepage 

from deep mines were observed. Extensive ponding in strip mines not backfilled 

was not observed, and it is concluded that the major volumes of gravitational 

water normally finds outlet in the abandoned deep mine workings. 

The springs which were noted are considered to be the result of "Semi-

perched" conditions created when gravitational waters encounter a less 

permeable strata such as a clayey shale. In these cases, the groundwater moves 

along the less permeable strata and emerges from the subsurface as springs on 

the hillside. 

The greatest concentration of flows observed appear in the areas  

of the Stanford Mines Complex. Here the extensive mine workings act as 

reservoirs into which gravitational waters flow and are stored to  

be released through mine openings and along the crop line of the adjacent strip 

mines. 

Core Boring and Pressure Testing Data 

Following the determination that reclamation work within the Basin should be 

confined to the areas adjacent to and including the Stanford 
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Number 1 and 2 deep mines and strip mines, a core boring and pressure testing 

program was completed to more accurately define the characteristics of the 

bedrock strata above and below the coal seam. This work 

was accomplished by Geo-Mechanics, Incorporated under contract SL-158-101.5 with the 

Pennsylvania Department of Environmental Resources. The Con tractor's activities 

were supervised and inspected by Green Engineering Company personnel as the work 

progressed during August and September, 1972.  

Core Boring Statistics 

During the time core boring work was in progress, a total of sixteen (16) holes 

were drilled into the undisturbed rock strata adjacent to mine drifts between the 

mine workings and the crop line. The aggregate depth drilled throughout the project 

was 892.0 linear feet. Diamond drill core samples of the rock were obtained from the 

borings and these, together with the soil samples of the overburden, were logged in 

detail by the Consultant's Geologists. The geologist's logs are included in 

this report in Appendix "A". The hole numbers shown on the logs are not 

consecutive, as it was found that certain of the scheduled borings wer e not necessary 

for the evaluation of the rock strata.  

Pressure Testing Statistics 

In addition to obtaining core samples of the bedrock and samples  

of the overburden soils, pressure testing of the bedrock, where considered 

pertinent, was completed to further define the characteristics of the strata. This 

was accomplished for the purpose of establishing a need for grout curtains to 

seal the coal seam along the crop line adjacent to the mine workings. 
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The pressure testing was performed in the field using an NX-size double 

packer with the packers spaced five (5) feet apart and connected with a 

perforated pipe. 

The tests were performed in two (2) parts. First, the packer 

was set at the prescribed depth and a Flow Test run for five (5) minutes at a 

pressure determined by the Engineer. Secondly, a Holding Test was performed 

immediately after the Flow Test. The pressure gauge was read as to the amount of 

time that was required for the water pressure to drop in 10 pound increments. 

The pressure tests were confined for the most part to the strata 

immediately above the coal, the coal seam and the strata subjacent to the coal 

seam. On the other hand, the holding tests were conducted to include the rock 

strata up to a maximum of twelve (12) feet above the top of the coal. 

A summary of the pressure testing results is shown in the following Table, 

and Work Sheets submitted by the Contractor are included in Appendix "B". 

  
DATA ON FLOW TESTS 

 

Boring Depth 
(Ft.) 

Press. Gauge Rock Water Injected 
No. From To Type PSI Gals./Min. 

2 50.0 55.
0 

Coal 50 23.9 
 55.0 60.0 Siltstone 50 20.1 

 +8.5 53.5 Coal 50 26.0 
 53.5 58.5 Claystone 30 13.3 

4 49.5 54. Coal 20 16.8  
 54.5 59.

5 
Claystone 24 17.0 

5 35.0 40.
0 Siltstone 50 00.0 

 40.0 45.
0 

Coal 50 19.8 
 45.0 50.

0 
Claystone 50 20.0 

21  59.0 64.
0 

Coal 50 19.4  

22 65.0 70.0 Coal 50 21.3 
 70.0 75.0 Claystone 50 25.2 
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From the results of the pressure testing, it was determined that the 

permeability of the various strata range from 625 to 

1,800 feet per year. This is indicative of the fact that the rocks have a 

capability to transmit water at rates varying from moderate to high. 

Summary 

A study of the core boring logs indicates that claystone, 

shale, sandstone and siltstone strata are the rock types present within the 

zone which will be directly affected by the mine pools after sealing has been 

completed. As shown on the boring logs, numerous vertical fractures were noted 

in the cores and the relatively thin bedded nature of the strata is evidenced 

by the extremely low Rock Quality Designation (RQD) measurements predominating 

throughout the cores. 

The combination of thin bedding and fracturing is conducive  

to transmission of water through the rock strata. The pump testing results 

verified this condition; therefore, it will be necessary to include grout 

curtains at the more critical points along the crop lines. 

For purposes of determining the hydrostatic head which will be built up 

within the mine workings after sealing, several factors must be considered: 

1) The Stanford Mines are, in fact, isolated areas, since 

strip mining and deep mining have been completed to the north, 

south, northeast and east of their locations. 
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2) Ample flows of water from these adjacent mines preclude the 

possibility of a continuous head being built over a large area. 

3) The maximum elevation that the mine pool will be allowed to reach in the 

Stanford No. 1 Mine is between 1,100 and 1,105. A control facility 

should be provided in the design to regulate flow at this 

elevation. 

4) The rock strata dips away from the openings of the Stanford Number 2 

Mine; that is, the coal elevation of the openings is at the highest 

point in the mine. 

     5) The pool elevation in the Stanford Number 2 Mine should also be  

    regulated at 1,100 to 1,1105 by inclusion of a control facility 

          in the design.  

As a result of these factors, the maximum hydrostatic head of water 

within each of these mines will be equivalent to the difference in elevation 

between the highest points and/or the elevation of the control facility and 

the lowest elevation of the coal at crop line. 

The control facility should be a structure similar to an air -seal lock. 

In the Stanford Number 1 Mine, the hydrostatic head is anticipated to be 

the difference between elevation 1,105 and elevation 1,060, or 45 feet. In terms 

of pounds per square inch, this is the equivalent of 19.5 p.s.i. Almost identical 

conditions will result in the Stanford Number 2 Mine. It is probable, therefore, 

that a successful grout curtain can be achieved since the head will not be 

excessive. 
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5.0 STREAM QUALITY EVALUATION 

The field sampling and analysis program initiated for this study revealed a 

proliferation of mine drainage discharges from abandoned strip mines and deep 

mines scattered throughout the watershed, but the major concentration of 

pollutants enter the stream near the headwaters of Yellow Creek above the junction 

of Yellow Creek and the Bauder Road Tributary. Samples taken near the mouth of 

Yellow Creek, while high in iron and sulfate concentrations, exhibit a residual 

alkalinity. The residual alkalinity is attributed to alkaline tributaries 

entering Yellow Creek below the major mine drainage discharges located in the 

headwaters of the Basin. 

The abandoned Stanford Number 1 and 2 mining complex, located  in the 

headwaters of the basins and consisting of deep mines, strip mines and refuse 

piles, was determined to be the major source of acid mine drainage pollution. 

Flow measurements and chemical composition indicated that these discharges had 

the largest flows, highest concentration of iron, sulfate and acidity, and the 

lowest pH.  

     Harmony Borough Water Authority 

The Harmony Borough Water Authority obtains its source of water from Little 

Connoquenessing Creek. The water treatment plant intake is located 

approximately 2.1 miles below the confluence of Yellow Creek and Little 

Connoquenessing Creek. The Authority has submitted an analysis of the raw 

water for the years 1955 to 1968 inclusive and for the year 1974and claims 

that the acidity has been increasing because of acid mine drainage from 

abandoned coal mines located in the Yellow Creek Drainage Basin. 
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A tabulation of the average pumping rates and associated acidity and 

alkalinity expressed in milligrams per liter for the years 1955 to 1972 and for 

the year 1974 is given in the following Table. These results were supplied by 

the Harmony Borough Water Authority. 

HARMONY BOROUGH WATER AUTHORITY 
AVERAGE RAW WATER ANALYSIS DATA 

 Raw Water Analysis  

Year 

Total Water 
Pumped 

Gallons/day pH 
Acidity 

(1) mg./L. 
Alkalinity 
(2) mg./L. 

Excess (1) 
Acidity mg./L. 

Excess (2) 
Alkalinity mg./L. 

1955 42,400 
 

15 20 
 

5 
1956 39,800  15 8 7 - 
1957 43,800  10 15  5 
1958 50,200  16 10 6 - 
1959 49,400  13 16  3 
1960 50,800  15 15   
1961 51+,100  16 19  3 
1962 53,000  13 16  3 
1963 51+,400  17 19  2 
1964 60,900 6.8/7.

0 
20 22  2 

1965 83,700 6.8/7.
2 

20 21   1 
1966 80,700  19 23  4 
1967 86,000 6.8/8.

8 
27 22 5  

1968 97,500 6.4/7. 27 23 4  
1969  6.2/6.

6 
23 23   

1970  6.2/7.
2 

23 24  1 
1971  6.4/7. 23 24  1 
1972  6.6/7. 24 27  3 
1974 125,00

0 
 23 22 1  

This Table indicates that the daily water consumption has increased from 

42,400 to 125,000 gallons per day between 1955 and 1974. The Table also 

indicates that the acidity and alkalinity slightly increased between 1955 and 

1964 and that these constituents have remained fairly constant for the years 1964 

to 1974. The Harmony Borough Water Authority's analysis also indicates, in general, 

an excess alkalinity from 1955 to 

(1) Acidity expressed as calcium carbonate  
(2) Alkalinity expressed as calcium carbonate 

                          



 1$ 

1966 of approximately 3 milligrams per liter. During the years of 1967 through 1974 

there was, in general, an excess acidity of approximately 2 milligrams. per liter. 

The analysis of alkalinity performed for this study generally confirms the 

concentration range being reported by the Authority. The excess of alkalinity or 

acidity in the range of 2 to 3 milligrams per liter would be classified as 

insignificant, since a precision of + 1 milligram per liter and an accuracy of + 3 

milligrams per liter expressed as CaCO3 is reported by Standard Methods for 

the tests. 

PH measurements indicate that the water quality as measured by this 

parameter has remained stable for the years of 1964 to 1972. A more detailed 

analysis submitted by the Authority also indicates that the pH is higher during 

the summer months, a period of low flows. This occurs because of the 

photosynthesis process of algae using carbon dioxide. 

The present laws regulating strip mine and deep mine coal operations should 

prevent any further increase in acidity due to future mining operations, and the 

proposed abatement plan will provide for a decrease in the acidity of Yellow 

Creek. Therefore, the overall alkalinity - acidity balance from the Yellow Creek 

Watershed should be improved. 

Stream Quality 

During the initiation of this study, Field Engineers walked the Yellow 

Creek Basin in an effort to locate discharges from abandoned strip mines and 

deep mines. The field reconnaissance was performed from January to 

April, 1971, and 261 sampling stations were selected for pH and flow 

measurements. 
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Appendix "C" lists the pH, flow measurements and general location of 

the 261 sampling stations, and Plate 5 shows the location of the sampling 

stations which were selected during this first sampling program. This Plate is 

color-coded to indicate the pH of discharges into Yellow Creek and its 

tributaries and the pH of the streams. The sampling station numbers marked 

with an "X" denotes a stream sampling station and a number without an "X" denotes 

a discharge sampling station discharging into a natural stream. The color 

code used on the Plate is as follows: 

Blue pH 7.0 - 8.5
Green pH 6.0 - 7.0
Orange pH 1+.0 6.0
Red pH 2.0-

4.0 
 

The Plate shows that 24 out of the 261 sampling stations had a pH of 2.0 to 

1+.0 with 20 out of 24 stations being discharges from abandoned and deep mines, 

which include seepages and overland flow. The remaining 4 stations 

monitored resultant stream quality. Most of the acid  mine discharges were 

located in the headwaters of the Basin and, more specifically, emanated from the 

Stanford Number 1 and 2 mining complex located near the confluence of Bauder Road 

Tributary and Yellow Creek. 

Sampling stations monitoring direct discharges and resultant water quality 

from the Stanford Number 1 and 2 mining complex with a pH of 2.0 to 4.0 are as 

follows 

Sampling Stations 
Stanford No. 1 
pH 2.0 t o 4.0 

Sampling Stations 
Stanford No. 2 

4.0 
197X 171 
200X 175X 
203 176 
 201+  
 232  
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The foregoing acid mine drainage discharge sampling stations had the highest 

flows and the most degrading effect upon stream quality within the Basin. The 

discharges had the distinct orange-red coloration of an acid mine discharge which 

stained the road ditches along Bauder Road and caused the standard "Yellowboy" 

coloration of the Bauder Road Tributary to Yellow Creek. 

Subsequent investigations were instituted at regular intervals throughout 

1971 in an attempt to pinpoint the major sources of mine drainage. Appendix "D" 

shows the results of flow measurements; pH, acidity, alkalinity, total iron, ferrous 

iron and sulfate for three sampling periods of March 29 to April 16, 1971 ; May 

28 and June 14, 1971 . 

The May 28 and June 14, 1971  samples were used to develop Plate 6, 

which gives the water quality of Yellow Creek, Bauder Road Tributary and Kelly 

Road Tributary in pounds per day. This data was used to develop the sulfate 

balance which was used to verify the validity of the chemical constituents and 

flow measurements. 

An evaluation of the stream water quality parameters measured during the 

study for the sampling stations noted on Plate 5 to Pennsylvania Department of 

Environmental Resources and United States Public Health Service recommended 

water quality standards is as follows: 

Parameter DER 
Stream  
Standards 

USPHS 
Drinking 
Water 
Standards 

Stream Sampling Stations Average Water Quality Measured 

   71X 237BX 235X 199AX 164X 163X 141X 3X 
pH 6.0-8.5 - 7.0 5.8 6.7 4.6 6.0 4.3 4.6 6.9 
Total 
Iron 

1.5 mg/L 0.3 mg/L 3.3 2.9 3.0 10.7 3.6 16.3 6.5 1.1 

Sulfates - 250 mg/L 340 360 365 420 420 430 370 185 
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Stream sampling station 163X located below the confluence of Yellow Creek and 

its Bauder Road Tributary exhibited the worse water quality. This station 

measured the combined effects of the Stanford Number 1 and 2 mining complex 

plus other miscellaneous abandoned mines in the headwaters. The degraded stream 

water quality persisted to the confluence of Yellow Creek and Little Yellow Creek. 

Below this confluence Yellow Creek's water quality improved because of the dilution 

and alkaline waters of Little Yellow Creek and other small alkaline tributaries. 

The sampling and analysis program for pH, acidity, alkalinity, total 

iron and sulfate indicate that the water quality at the mouth of the Yellow Creek 

would be an acceptable source of water for a municipal water supply system. 

The 'average sulfate concentration of 185 milligrams per liter is higher than 

would be found in a watershed without coal mining, but is still less than the 

250 milligrams per liter set by the U. S. Public Health Service as the 

maximum concentration limit for potable water. 
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6.0 PROPOSED ABATEMENT PROGRAM 

The proposed abatement program which would provide the most 

effective water quality improvement in the Yellow Creek Drainage Basin 

consists of the elimination of acid mine drainage discharges from the Stanford 

Number 1 and 2 mining complex. This will require the sealing of all mine 

openings, the restoration, including revegetation of two adjacent strip mine 

areas, the installation of grout curtains, and the disposal of mine refuse 

piles adjacent to the Bauder Road Tributary. 

Drawings 1, 2 and 3 show the general location of the proposed grout 

curtains, the refuse piles which require disposal, and the general location 

of the deep mine openings which were located during this study and which 

will require seals. These drawings also show the location of the core 

borings performed and the contours of the Upper Kittanning Coal as 

interpreted from the core borings. 

We recommend that the following acid mine drainage pollution 

abatement program be initiated in two phases: 

-Phase I will consist of the installation of deep mine 

seals and grout curtains in the Stanford Number 1 and 2 

mining complex. 

-Phase II will be initiated after the results of the deep mine 

sealing have been evaluated and will generally consist of the 

removal of and burial of refuse piles against the highwalls of 

Strip Mine "A" and "B", regrading of refuse areas and strip 

mine reclamation. 
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PHASE I - Deep Mine Sealing Program 

A. Stanford Number 1 Mine Complex 

The sixteen (16) drift entries located during the study should 

be hydraulically sealed and one (1) controlled overflow installed to 

insure that the mine pool does not rise above an elevation of 1,105 

feet. If the mine pool rises above this elevation, seepage may occur 

through the backfill of the reclaimed strip mine north and west of 

the deep mines. (See Drawings No. 1, 2 and 3) 

A grout curtain should also be constructed above the highwall 

of Strip Mine Area "A" to insure that no excessive seepage will 

occur through this highwall. (See Drawing No. 3) 

B. Stanford Number 2 Mine Complex 

The three (3) drift entries located during this study should 

be hydraulically sealed and one (1) controlled overflow installed 

to insure that the-mine pool does not. rise above an elevation of 

1,100 feet. If the mine pool rises above this ele vation, seepage may 

occur through the backfill of the partially reclaimed strip mine to the 

north of Strip Mine Area "B". (See Drawing No. 3) 

A grout curtain should also be constructed above the highwall of 

Strip Mine Area "B" to insure that no excessive seepage will occur 

through this highwall. (See Drawing No. 3)  
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PHASE II - Strip Mine Reclamation Program 

Phase II should be initiated after all of the deep mine seals have been 

installed and the mines filled with water. The Department of Environmental 

Resources should observe the highwalls and deep mine openings for any signs 

of seepage. If all the deep mine seals have been effective in reducing the 

pollution load and volume of drainage, then Phase II should be implemented. 

Phase II will consist of the removal, burial and regrading of 

deep mine refuse piles; and the complete reclamation of Strip Mine  

Areas "A" and "B" as shown on Drawings Nos. 1, 2 and 3. 

A. Deep Mine Refuse Pile Removal and Burial 

The refuse piles designated Area "D", "E" and "J" should be 

removed and buried against the highwall of Strip Mine Area "B". Refuse 

piles designated Area "F", "G" and "H" should be removed and buried 

against the highwall of Strip Mine Area "A". Area "C" and "C-l" are 

waste piles which are predominantly clay and should be used to seal the 

bony. (See Drawings No. 1, 2 and 3) 

After the refuse piles are removed and buried, the disturb ed areas 

should be regraded, covered with soil and reveget ated with grass. 

B. Strip Mine Reclamation 

Strip Mine Area "A" and "B" should be terrace  backfilled and 

revegetated with a grass cover to minimize infiltration and percolation 

of surface water through the spoil material. The location of the 

Strip Mine Areas to be reclaimed are shown on Drawing Number 3. 
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7.0 PRELIMINARY COST ESTIMATE 

A cost estimate for the implementation of the proposed Pollution 

Abatement Project for the Stanford Number 1 and 2 Mine Complex is as 

follows: 

PHASE I - Deep Mine Sealing Program 

A. Deep Mine Sealing 

The nineteen (19) mine openings scheduled to be sealed are  

mostly caved at the portal; therefore, the installation of these mine seals 

will be performed through drilling procedures. After the mine seals 

have been placed, pressure grouting operations will 

be performed in the adjacent strata, 50 feet each side of the opening. The 

pressure tests indicate an average porosity for grout intake of 15 percent with 

moderate permeability ranging from 625 feet per year to 1,800 feet per year. 

B. Controlled Overflow 

Two mine entries will be converted to air seal lock type of 

controlled overflow structures. 

The estimated cost includes all necessary materials, labor and 

equipment to perform the work plus the cost of all access roads and the 

restoration thereof. 

C. Pressure Grout Curtains 

Pressure grout curtains are proposed to be placed between the mine 

seal grouting in seepage areas above the highwalls of Strip Mine Area "A" 

and "B". We estimate that the drilling operations 

will be performed on ten (10) foot centers and that the average grout intake void 

space is estimated at 15 percent. 
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The estimated costs include the drilling and pumping costs 

for the placement of the grout to a height  of ten (10) feet above 

the coal and the costs for the construction of all access roads and 

their restoration. It is estimated that approximately 3,300 lineal 

feet of grout curtain between mine seals, at a cost of 

approximately $106 per lineal foot will be  required for control of 

seepage 

Sub-Total: PHASE I $772,000 

PHASE II - Strip Mine Reclamation Program 

A. Strip Mine Reclamation 

Strip Mine Reclamation work will include erosion and 

sedimentation control; clearing and grubbing; dewatering; 

terrace backfilling and grading; construction of diversion 

ditches, flumes, rip-rap channels, endwalls; and revegetation. 

A detailed estimate of these costs is as follows:  

 Erosion and Sedimentation     $5,000 

 Clearing and Grubbing(5acres@$400/acre)    $2,000 

 Dewatering Impoundments(3 each at $500/each)  $1,500 

 Backfilling and Grading(65,00 cy at $0.60/cy)   $39,000 

 Rip Rap Channel(150sy at $20/sy)    $3,000 

 Revegetation(20 acres at $700/acre)    $14,000 

        TOTAL  $64,500 
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B. Refuse Pile Disposal 

The refuse pile disposal will consist of the removal, 

transportation and burial of 3,400 c.y. of refuse piles 

in the strip mine areas. Refuse piles "E" and "J" will be

removed and buried against the highwall of Strip Mine Area “B”.   

Refuse piles “F”, “G” and “H” should be removed and  

buried against the highwall of Strip Mine Area "A". The 

cost per cubic yard will include all labor, materials, equipment, 

revegetation and miscellaneous work for the implementation of this work 

item. 

 $3,400 cy at $3/cy     $10,000 

    Sub Total Phase II  $74,700 

TOTAL for PHASE I and PHASE II    $846,700 
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8.0 SUMMARY AND CONCLUSION 

It is the recommendation of this study that the greatest benefit to water 

quality in the Yellow Creek Watershed could be achieved by eliminating the acid 

mine drainage from the Stanford Numbers 1 and 2 mine complex. This will require 

the sealing of all deep mine openings, the sealing of two strip mine highwalls 

with a grout curtain, the restoration including revegetation of two adjacent 

strip mine areas and the disposal of mine refuse piles. 

The effect of this action would be to remove an average of 1,000 pounds per 

day of acidity, 420 pounds per day of total iron and 7,300 pounds per day of sulfate 

from the Watershed if 100 percent effective abatement is implemented. These 

values will fluctuate with the many variables regulating groundwater and surface 

water flows such as precipitation, runoff, infiltration, percolation, porosity, 

etc. The following table indicates the estimated maximum, minimum and a verage 

removal of mine drainage constituents from Yellow Creek with the imple mentation of 

the pollution abatement project. These concentrations were observed during 

the sampling and analysis program as reported on Plate 6. Estimated removal of 

mine drainage chemical constituents was determined by assuming the implementation 

of the pollution abatement project would result in a water quality similar to 

sample station 235X located upstream of the proposed project area. Therefore, 

the estimated water quality improvement is the difference between sample stations 

163X and 235X. 



 
31 

TABLE 

Estimated Removal of Mine Drainage Chemical Constituents  

 

Data Maximum Minimum Average 

Acidity (PPD) 1,670 470 1,000 

Total Iron (PPD) 710 135 420 

Sulfate (PPD) 11,500 3,180 7,300 
 
 

The average cost effectiveness for the implementation of the 

pollution abatement project for the removal of one pound per day of 

acidity originating from the Stanford Mine Complex is estimated 

at$81+6.70. 

The estimated average stream quality at the mouth of Yellow Creek, 

resulting at the completion of the proposed pollution abatement pro ject, would 

be a water with a pH greater than 7.5  and less than 8.0 a total iron 

concentration of less than 1.0 milligrams per liter, an alkalinity of 50 

milligrams per liter and a sulfate concentration in the range of 100 milligrams 

per liter. This water quality will be satisfactory for most forms of aquatic 

life. 

The foregoing estimate is based on the difference between the existing 

water quality of Yellow Creek at sampling station 3X and the estimated removal of 

mine drainage constituents listed in the foregoing table. 

Drawings Number 1, 2 and 3 show the general location of the pro posed deep mine 

seals, the grout curtain, the refuse piles which require disposal and the general 

location of the mine openings. These drawings also show the location of the core 

borings performed in the aforementioned contract and the preliminary geologic 

structure of the Upper Kittanning Coal as interpreted from the project core borings.  
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