1. SYNOPSI S



1. SYNOPSI S

The basis for this report is the data derived fromfield investi -
gations, subsurface exploration, a water sanpling and testing program
and maps of the deep and surface mnes within the project area.

Fromthis data it was found that Dagus M nes were the nmajor source
of streampollution and that the largest part of the acid, iron and sul -
fate |l oads are reaching Little Toby Creek via Hays Run and Kyl er Run.
Both runs are being fed fromthe Kyler Mne portion of the Dagus M nes.
Statistics bearing this out are sumari zed bel ow and shown on the
schemati c on Page 6.

MAJOR POLLUTION SOURCES TO LITTLE TOBY CREEK BASED ON FLOWS TO DATE

ACID IRON SULFATE
_ #/Day ~ % #/Day - % #/Day - %

Little Toby Above Limestone Run 1,145 - 7 146 - 5 7,671 - 15
(104,77,78,80,81,83,84,67,68,54)
Limestone Run (76 and 112) 1,553 -10 127 - 6 3,937 - 8
Kyler Run (75) 5,576 =37 580 -37 13,858 - 26
Toby Mine (74,43) _ 1,701 -11 132 - 5 7,124 - 13
Hays Run (107) . _ 4,652 =31 1,426 -38 14,517 - 27
Cartwright Mine (11) 3-0 1~-0 12 - 0
Sawmill Rum (73) 595 - 4 37 - 2 5,469 - 11

15,222 -100 2,449 -100 52,588 -100

( ) Indicates sanpling point numnbers

Due to the wide variances in acid | oads being emtted and due to the physica
conditions found in the field the project area has been divided into five project
sub-areas which are referred to throughout the report as Cartwight Mne, Toby M ne,
Dagus M ne-Li nestone Run, Dagus M ne-Upper Little Toby Creek, and Kyler M ne.

Pol I ution sources in the Cartwight Mne Area consist of the Cartwight Mne and
two surface mnes to the south of Sawm ||l Run. As shown in the above table neither
source contributes significantly to the pollution and no abatenent measures are
pr oposed.

Pol  ution sources in the Toby Mne Area consist of a deep mne in the Lower
Kittanni ng Coal Seam plus surface mnes in the Lower, Mddle and Upper Kittanning and
Lower Freeport Seans. |npervious surface seals, diversion ditches, and channel s of
conveyance are recomended to reduce flow into and through the mne, and reduce
seepage to Sawm || Run. Two seals on the down dip side of the mine will be used as
outlet structures fromwhich pipes will convey the discharges to a treatnment plant
near Kyler Run. Conplete sealing and flooding was ruled out due to the potentia
exi stence of excessive pressure heads (over 200 ft.), the vast anmount of surface
m ni ng whi ch has renoved the remaining Lower Kittanning outcrop barrier and the high
pernmeability of non-stripped barriers remaining on the periphery of the mne
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The effects of the Dagus M ne on Linestone Run appear to be re-
latively mnor. M ne workings appear near the outcrop on the old mne
maps of this area thereby precluding conplete sealing without a nassive
grouting program It is therefore reconmended to divert the flow froman
old WPA air seal through a pipeline to a treatnment plant on Kyler Run.

Fromthis area northward the acid di scharges of the Dagus M nd
directly affect the headwaters of Little Toby Creek. Water from caved
openi ngs, WPA air seals, refuse piles and strip mnes all contribute to the
pollution load in this area. A sealing programhas been ruled out in this
area al so due to potential heads of over two hundred feet, crop barriers
varying fromunder ten to forty feet and i nnumerabl e breakt hroughs and/ or
drifts. Since numerous surface mne operators have obtai ned m ne drai nage
permits on much of the area overlaying the mne, reclamation of the un-
reclaimed surface mnes is not recommended. Two types of refuse pile
recl amati on are reconmended. The first is the renoval of the refuse and
stream re-channelization. The second nethod consists of re-contouring, soi
neutralization, covering and r evegation coupled with streamre-
channel i zation. This type of reclamation has been conpleted in one area
along Little Toby Creek as shown on Plate 4.

The remai nder of the project is designated as Kyler Mne and it is
the maj or problemas approximately 68% of the acid load found in Little
Toby Creek within the project area emanates from sources within this
sub- area

Once again conplete sealing was rul ed out as hydraulic heads of 300
feet are possible and ol d surface m nes have renoved practically al
barriers along Kyl er Run.

Partial sealing along Hays Run is considered practical and can be
acconpl i shed by installing one doubl e bul khead seal and a m nor anount of
grouting. This will divert flowto the Kyler Run side of the mine. From
the di scharge point it will be piped downstreamto a treatnent plant. Two
ot her di scharge points on the eastern side of Kyler Run will be handl ed
in a simlar manner.

A treatment plant will then be required to provi de abatenent on
Kyl er Run. Recently conpleted strip mne reclamation and re-channelization
of Kyler Run will reduce the acid | oad above the treatnment plant. The
i mpl enentations of the overall plan included herein is expected to reduce
the average daily acid load from15,225 |Ibs. to 2293 I bs. while recently
conpl eted reclamati on nmeasures should further reduce the renaining |oads
The treatment plant itself will be responsible for 9988 | bs. of the overal
reduction
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Al reclamation work proposed in the individual areas of this plan
have been listed according to their priority. The rationale for these
priority assignnents is as foll ows.

Before determning the final |ocation and capacity of a treatnent
plant it should be know what the quantity and quality of the water is
after being diverted fromthe di scharge point on Hays Run. Likew se the
quantity of water being discharged fromthe Toby M ne could be substan -
tially reduced upon conpletion of the proposed surface m ne recl amation.
Knowi ng the degree of inprovenent in water quality in Little Toby Creek
after conpletion of the surface reclamation work at Coal Hollow will be
beneficial in determning if over treatnent may be required at the

pr oposed pl ant.

The cost of the neasures proposed totals $2, 446, 680 whi ch equates
to a first cost of $189 per pound. Operational cost s for the treatnment
pl ant are expected to total $390 per day or $0.039 per pound.

Streaminprovenent will total over 10 mles as this work coupled
with the McCaul ey Run Reclamation will provide sufficient abatenent for
aquatic life on Little Toby Creek fr om Li nestone Run to Brandy Canp Run.
Sawm || Run, Hays Run and ot her m nor unnanmed streanms will also be
revitalized and have been included in the ten mles.
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DEPT. OF ENVIRONMENTAL RESOURCES

PROJECT SL 132-5

LITTLE TOBY CREEK

SCHEMATIC DIAGRAM
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I11. LOCATI ON AND DESCRI PTI ON OF THE PRQIECT AREA
A. Location

The project area enconpasses the entire central portion of Fox
Township in Elk County, Pennsylvania. It is irregular in shape due to
its designated boundaries which are |isted hereunder

(1) Sawm |l Run to the South

(2) Little Toby Creek Surface Drainage Divide to the East
(3) AOd grade of the P.S. & N Railroad to the North

(4) Township Route T-376 to the West

The descri bed boundary totaling 19 mles is depicted on the en-
closed index map. The area it enconpasses totals 15 square m |l es.

B. Topography

Elk County is situated in the Appal achian Pl ateau Provi nce. The
western two-thirds of the county, including the Study Area, is drained
by tributaries of the Chio River

The Study Area is the headwaters of Little Toby Creek. The eastern
boundary of the drai nage systemis Boone Mountain which strikes in e
nor t heast - sout hwest direction. Boone Muuntain fornms the continenta
divide end is the major structural feature of the Study Area.

The northern boundary of the watershed generally parall els State
Rout e 948, which runs east -west through the villages of Dagus and Kersey.
The western boundary is e ridge, nmuch | ess prom nent than Boone Muntain,
whi ch separates Toby Valley from Shawrut Vall ey.

As in other areas of E k County, nearly all hills are above 1800
feet, and on the higher areas the hill tops exceed 2000 feet. The | ow
point in the project area being 1540 feet at the junction of Little Toby
Creek and Sawri |l Run and a high point with an el evation of 2079 is
| ocated one nil e southeast of Kersey.

The topography is characterized by a typical dendritic stream
pattern. This generally is indicative of high, flat -topped divides
separated by steep sided valleys in which fl ow deeply entrenched streans.
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C. d i mat ol ogy

The climate in El k County is characterized by cold winters and
tenmperate sumers. Annual tenperatures average out at 42.2 degrees,
while precipitation totals 41.28 inches.

The official weather station is |ocated at Ri dgway Borough, sone
six mles northwest fromthe project area.

Precipitation records fromthe R dgway Station were obtai ned and

presented hereunder in tabular form This information was utilized in
correlating discharges with precipitation.

TOTAL PRECIPITATION IN INCHES

SAMPLE DURING PRECEEDING

SERIES DATE WEEK 2 WEEKS MONTH
A 5-31-73 0.80 1.93 4.02
B 6-27-73 0.78 2.63 4.35
C 7-12-73 0.09 1.00 4.79
D 8~2-73 0.83 1.87 3.51
E 9-7-73 0.69 0.69 3.99
F 10-19-73 0.41 0.94 2.53
G 11-25-73 . 0.05 0.32 2.74
H 12-9-73 0.05 1.74 2.15
I 12-28-73 1.62 2.08 3.85
J 1-27-74 0.47 1.78 3.20
K 2-16-74 0.14 0.39 2.23
L 3-23-74 1.39 3.95 . 5.14

D. Ceol ogy

Structure: The Second Ceol ogi cal Survey of Pennsylvania (Ashb urner,
1885) recogni zed the "Boone Muntain anticlinal" and the "Fourth Bitum nous
coal basin, which in Fox Township is locally naned the Toby or Toby Creek
coal basin, fromthe fact that the Toby Creek flows very nearly al ong
the center of the basin, its general direction being parallel to that of the
axis of the synclinal."

Cat hcart (Bulletin 108, 1934) in his map of the geologic structure
in north-central Pennsylvania, shows Boone Muntain as the Sabinsville
Anticline, a major structural feature extendi ng northeast to the New York
State line. Cathcart al so recogni zed the Toby Creek and Shawnut Synclines
as discontinuous structural features in southwestern El k County.
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Stratigraphy: Rocks of the Devonian, M ssissippian and Pennsyl vani a
Systens are known to outcrop in El k County. The ol der Devoni an rocks have
only limted exposures in sone of the deeper valley bottons. The
Pennsyl vani an rocks have recei ved the nost geol ogi c attention because of
their coal resources, which have been exploited since the 1800" s.

Wthin the Study Area, the surface rocks belong to the Pottsville
and Al l egheny Groups of the Pennsylvanian System as defined by the
Pennsyl vani a Geol ogi ¢ Survey. These groups are further subdivided into
formations, based primarily on the underclays below the inportant coa
seans. The formations carry the famliar nanes of these coals; Freeport,
Clarion, Kittanning, etc. These formati ons have been recently defined in
the Cearfield and Houtzdal e 15-m nut e quadrangl es (Ednmunds, 1968; d over
1970), but the detailed geologic field work has not been extended north
into the Study Area

During the drilling programwhich was conducted as part of this
project personnel fromU S.G S. exam ned cores and prepared their own
descriptive | ogs and ganma | ogged numer ous rotary holes. This was done
to assist themin the preparation of geol ogic and ground water maps of
the area.

O particular interest to this study are the water bearing characteristics
of the rocks within t he wat ershed. Although detailed field studies would be
necessary to delineate the specific characteristics, certain generalities can be
drawmn fromthe published literature. The All egheny Group in north-centra
Pennsyl vania i s described (Lohman, 1939) as a vari abl e sequence of sandstone,
shale, limestone, clay and coal. The sandstones are | ocally productive as
ground-water aquifers in Elk County. The ground-water quality is considered poor
near coal mines, with considerable iron and hydrogen sul fide content.

One of the nost distinctive regional marker beds in western Pennsylvania
and eastern Chio is the Vanport |imestone. The Vanport occurs in the Al egheny
G oup, and in areas where it is well devel oped, is found between the Lower
Kittanning and C arion Coals. The Study Area is at the extrene eastern end of
the outcrop limt of the Vanport Linmestone (O Neill, 1964). However at | east
two locations in or adjacent to the Study Area are recorded in the literature
where the Vanport has been identified and sanpl ed. The average interval between
the Lower Kittanning Coal and the Vanport Linestone in the Study Area was
reported as being approximately fifty feet. During the course of the drilling
program descri bed on pages 68 through 74 of the report two holes were drilled
to a sufficient depth to determne if the Vanport Linestone did exist. In hole
J linestone was encountered 45 feet bel ow the Lower Kittanning Coal Seam while
in hole R-1 it was encountered 51 feet below the Lower Kittanning Coal Seam
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The Vanport Limestone is marine in origin and is the only |inmestone
of econom c inportance in Wstern Pennsylvania. A few fresh water
origin |limestones have been noted in the literature, but they are generally
thin and variable over relatively short distances. O little inportance
econom cal ly, they are probably ignored or go unrecogni zed in outcrop or
drill core, although they nmay have a significant effect on the |ocal ground -
wat er chem stry.

Stratigraphicly bel ow the Vanport is a coal variously reported to
be equivalent to the darion or Brookville seam This coal is economcally
important in the St. Marys area but is not significant in the Study Area.

The Pottsville Goup is represented by three coals, approximately at
the horizon of the Mercer Coals, known locally as the Alton Seans. These
coals are inportant only locally in parts of Elk County and are not
significant in the Study Area. Sandstones of Pottsville age are
consi dered good ground-water aquifers in nost of the Elk County Area. The
geol ogi cal cross sections found on pages 12 and 13 were derived from
Drill Hole Data obtained from Northeast M ning and Exchange Conpany.

E. Mning H story

Prior to 1884 extensive mning of the Lower Kittanning Coal occurred
in the northeastern section of the project area. According to the Second
Ceol ogi cal Survey of Pennsylvania, these m nes were known as the Eureka,
bei ng operated by D. Eldridge, Esquire, while the |arger Dagus conpl ex was
operated by Northwestern M ning and Exchange Conpany. Reportedly the first
openi ng was made by a Dr. Earles in 1848 near the headwaters of Little
Toby Creek.

The mning of the Mddle Kittanning Coal was carried out by Northwest
M ni ng and Exchange Conpany to a limted degree during this time interval
at various |ocations above the Dagus M nes.

Nort hwest M ni ng and Exchange Conpany continued its operation in the
Dagus nmine and into the Kyler and Toby m nes. The Dagus and Kyl er being
joined by nunmerous headings in the north central section of the project
area. The Dagus and Toby M nes were interconnected by a tramroad
constructed over Limestone Run. Naturally these mnes were all in the
Lower Kittanning Coal. The only other mine of any consequence in this
vein was Ri dgway Coal Conpany's "Cartwright Mne" |ocated between
Sawmi || Run and Little Toby Creek in the southern portion of the Study
Area. Apparently this mning operation occurred between 1919 and 1926.

O her known deep mines believed to be in the Mddle Kittanni ng seam as
shown on the enclosed mne map (Plate 19) are known as the Ticossi Mne and
t he Mal one and Pontzer M ne. Maps indi cate that these operations occurred
inthe later 1930's and early 1940's.

10
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The Eureka No. 2 mine ran fromits outcrop above Kyler Run eastward
to an exit above Little Toby Creek.

Maps of the above nentioned mnes are on file at the offices of
Lee- Si mpson Associ ates in DuBois, Pennsylvania and/or the Northwest
M ni ng and Exchange Conpany offices at Stunp Creek, Pennsylvani a.

O her mnes, about which little seens to have been recorded, are
the Taylor drift in the northeast section and the Enos Hayes operati on
in the west central portion. From our field inspection of the project
area it appears that unrecorded country banks are preval ent throughout
the Project Area.

Qpen pit mning has |ikew se been carried out extensively throughout
the project area, throughout the study period there were six active
operations. The Smith and Rogas operation permtted in 1962, is |ocated
above the western section of the Kyler Mne. Coal seans reportedly m ned
or to be mned are Lower Kittanning, Mddle Kittanning, Upper Freeport,
Brush Creek and a cap seam Previously New Shawrut M ni ng Conpany was
active in this area.

Tamburlin Brothers current operation is located in the east central
section of the project area and involves the Lower and Mddle Kittanning
seans.

The third active operation is being carried out by Law ence Vol | mer
al ong the headwaters of Linestone Run. H's mine drainage pernmt indicates
mning in the Lower and Upper Kittanning seans of coal.

The fourth operation is being carried out by the Fairview Coal Co.
over the west central portion of the Kyler Mne. The permt indicates
that they are to renove the Brush Creek and Upper Freeport Seans.

G en Irvan Corporation is the fifth operator in the area. They are
currently stripping an area over the northern portion of the Kyler M ne
and along its periphery south of Earlyville. Their permt calls for the
renoval of the Lower Freeport Seam

A mne drainage pernmt was also issued to Hepburnia Coal Co. in 1976
to mine the Lower Freeport, Mddle Kittanning and Lower Ki ttanning and
Lower Kittanning Coal Seams in an area between Kyler Run and Little Toby
Cr eek.

In addition to these active operations previous surface m ning operations
of Shawmut Coal Conpany, Tanmburlin Brothers, Perry and Vasl ander, Bona, Carl
and Arnold James, and H Modtttern are shown on Plate 20 in the Appendi x of the
Report, along with other conpanies receiving Mne Drainage Permts.
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