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DEPARTMENT OF ENVI RONMENTAL RESOURCES
REVI EW NOTI CE

This report, prepared by outside consultants, has been
revi ewed by the Departnent of Environnmental Resources and
approved for publication. The contents indicate the
conditions that are existing as determ ned by the consultant,
and the consultant's reconmmendations for correction of the
probl ens. The foregoing does not signify that the contents
necessarily reflect the policies, views, or approval of the

Depart nent .



(412) 322-7008

McDONALD/PHILLIPS

ENGINEERS INCORPORATED

CIVIL AND STRUCTURAL CONSULTANTS

834 RIDGE AVENUE + PITTSBURGH, PA. 15212 TRATS N

May 17, 1973

Dr. Maurice K. Goddard, Secretary
Department of Environmental Resources
Commonwealth of Pennsylvania
Harrisburg, Pennsylvania 17120

Re: Mine Drainage Pollution Abatement Survey
Tanoma Complex
Indiana County, Pennsylvania
Project SL 107-6
Contract No. 70-107

Dear Dr. Goddard:

We hereby submit the following Report on Project SL 107-6.
The Report contains results of a one-year stream sampling survey
to determine the sources of acid mine drainage in the Upper Crooked
Creek Watershed.

The study includes recommendations for abating the discharge
of acid mine drainage into Crooked Creek that should restore the
stream to its natural state.

We are available at your convenience, for discussion of this
Report. '

Very truly yours,

Gt B m<\>w2/</

James B. McDonald, P. E.



TABLE OF CONTENTS

Subj ect
| ntroduction 1

Probl em

Definition of Terns
Li st of Maps

Ref er ences

Acknow edgenent s

Wat er shed Descri ption

Location and Description

Locati on Map

CGeol ogy and Topogr aphy

Cl i mat ol ogy

Popul ati on and Wat er

M ning Hi story
Wat er shed St udy

General Di scussi on

Resour ces

Description of Mne Conpl ex
Water Quality Criteria

Chem cal Anal ysis
Wel | Sanpl e Report

Concl usi ons
Reconmendat i ons
Cost Anal ysi s

Proposed Project Areas

Quick Start Projects

Quick Start Project MP6

Appendi ces
Appendi x |

Expl anati on of Drainage Qutlets

General Information Map

M ne Maps

Pl an of Mne Qutline

Di anond Drill
Sketch at MP1

Hol e Dat a

Page

O OAWNR

8-9

10-11
12
13-14

15

15
16- 18
19- 20
22
23-25
26- 28
29
30
31
31-32
33
33-37



TABLE OF CONTENTS (Cont'd.)

Subj ect Page
Appendi x 11 38

Resi dential Well Water Sanple Map
Anal ysi s Sheets

Appendi x |11 39

Sanpl e Data Sheets
Sanpl e Data Charts
Precipitation Chart

Appendi x |V 40
Quick Start Project MP6



| NTRODUCTI ON

PROBLEM

The Commonweal t h of Pennsyl vani a, Departnent of Environnental
Resour ces, engaged McDonal d/ Phillips Engineers, Inc., under Contract
No. SL 107-6 on April 15, 1971, to conduct Engi neering Servlces for
t he Abatenent of M ne Water Di scharging fromthe "Tanoma Borehol e".
The purpose of this study was to eval uate existing M ne Drai nage
Pollution and to reconmend corrective abatenment neasures. A one year
Stream Sanpl i ng Program was established to | ocate pollution sources
and provide sanples for |aboratory testing.

The original Study included a Design Programto seal existing
m ne di scharges to a high enough pool elevation to divert uncon-
tam nated ground water run-off into Two Lick Creek. A review of
the M ne Maps, Field Reconnai ssance, the discovery of Borehole
MP6 and its pollution significance, resulted in a change in the
scope of work under the initial Contract.

This Report contains the results of the investigation together
wi t h Concl usi ons, Recommendations and Cost Estimates to obtain the

nost prom sing corrective measures.



DEFI NI TI ON OF TERMS

M NE DRAI NAGE - Refers to drainage fromsources related to coal
m ni ng.

POLLUTI ON - Refers to acid mne discharge resulting from sources
created by coal m ning.

SYNCLINE - A geological termthat describes a fold of stratified
rock inclining upward in opposite directions fromboth
sides of its axis.

ANTI CLINE - A geological termthat describes a fold of stratified
rock fromthe crest of which the strata sl ope downward
in opposite directions.

SLOPE M NING - The entries are cut horizontally with the headi ngs and
haul ages foll owi ng downward di p of the coal seam making
punpi ng and pulling mne cars up the main headi ng
necessary.

DRIFT MNING - The entry follows the upward dip of the coal seam
allow ng the workings to drain by gravity and elim nates
the cost for hoisting and punpi ng equi pnent.

C.B.C. - The Cearfield Bitum nous Coal Conpany

MG/L. - MIligrans Per Liter
G P.D. - Gallons Per Day
P.P.M - Parts Per MIIlion



LI ST OF MAPS

TI TLE
GENERAL | NFORVATI ON VAP

This is a Reproduction fromthe U S. Geol ogi cal Survey
Map, O ymer Quadrangl e, Indiana County, Pennsylvania, 7.5
Mnute Series with additional information superinposed. The
Reproduction is on file at the Ofice of MDonal d/Phillips.

M NE MAPS - LOWER FREEPCRT "D' SEAM AND LOWER KI TTANNI NG " B" SEAM

These Maps were reproduced fromthe C B.C. original tracings
which are on file in their office. The Reproducti on has additional

i nformati on superinposed and is on file at the Ofice of
McDonal d/ Phil i ps.

PLAN OF M NE QUTLI NE

This Map was prepared by MDonal d/Phillips frominformation
supplied by CB.C. The original dramng is on file at the Ofice
of McDonal d/ Philli ps.

RESI DENTI AL WVELL WATER SAMPLE NAP

This Map was prepared by MDonald/Phillips and is on file
at their office.
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WATERSHED DESCRI PTI ON

LOCATI ON AND DESCRI PTI ON

The Upper Crooked Creek Watershed, | ocated near the headwaters
of Crooked Creek; is that portion of the Crooked Creek \Wtershed
affected by the borehol es discharging m ne drainage fromthe C yner
No. 1 and Cyner No. 2 M nes.

The principal town |located in the Watershed is the Village of
Tanoma, adjacent to Crooked Creek and nine mles northeast of |ndiana.
The Upper Crooked Creek Watershed covers about 15 square mles and is
| ocated in Rayne Township with a small portion extending into
Cherryhill Township, |ndiana County.

Crooked Creek originates in Rayne Townshi p, |ndiana County,
and proceeds into adjacent Arnstrong County. The Creek is ap-
proximately 36 mles in length fromits headwaters to the All egheny
Ri ver. Rayne Run and Hastie Run are two small unpolluted tributaries
that enter directly into Crooked Creek as it flows in a north to
nort hwesterly direction.

The |l ength of Crooked Creek in the study area is approximately
seven mles long. The last 4.5 mles are affected by m ne drainage

pol lution which enters the Creek in the vicinity of the Village of

Tanona.
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GEOLOUGY AND | OPUSRRAPHY

I ndi ana County is located in the center of Pennsylvania's
Appal achi an Pl ateau Provi nce. The Appal achian Pl ateau was fornmed during
t he Pennsyl vani an Period whi ch began about 300 mllion years ago. The
surface geol ogic strata of Indiana County was forned during four major
periods of geologic tinme. These periods, listed as they occurred, are:
The Devoni an Period, the M ssissippian Period, the Pennsylvani an Peri od
and the Quaternary Peri od.

The Pennsyl vani an Period of geologic tinme was characterized by a
w despread devel opnent of inland swanps havi ng dense veget ati onal
growm h. Goal was created by the action of deconposition and
conpression of the lush vegetation. In Indiana County, the Pennsyl -
vani an Period consists of four major subdivisions, |listed in de-
scendi ng order: (1) The Monongahel a Series, (2) The Conemaugh Seri es,
(3) The Al egheny Series, and (4) The Pottsville Series.

The Al l egheny Series outcrops in alnost every Township in
I ndi ana County and generally consists of light to dark shales, shaly
to massive sandstone, deep workabl e coal beds, fire clays
and |inmestones. The Freeport and Kittanning coal seans are of econom c
i nportance to the conmunity.

| ndi ana County's topography is derived fromthe structure and
weat hering characteristics of the exposed rock beds. Areas of the
County that are underlain by |less resistant rock (such as shal es
and |inmestones) are easily weathered and eroded and produce rolling
vall eys with gentle slopes. The nore resistant bedrock, (such as

crystalline rocks and sandstone) are not as easily eroded and there
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fore remain as areas of high elevations and steeper slopes. The
County in general, is characterized by many broadtopped, relatively
steep sided valleys in which fl ow neandering streans. The Eastern
edge of the County has the highest el evations and each successive
westerly ridge | essens until a low point is reached in the South-

western section of the County.



CLI MATOLOGY

The climate of Indiana County is characterized by noderate to
extrenme vari ations between Summer and Wnter tenperatures with rather
consi stent and adequate precipitation.

The Wnters are not continuously cold, having an average
tenperature of about 31 degrees Fahrenheit for the nonths of Dec-
enber, January and February. The Spring season generally shows greatest
variations in tenperature and the average tenperature of the Spring
mont hs of March, April and May is about 49 degrees Fahrenheit. The
Sumrer nonths are generally mld and pleasant. June, July and August
average about 70 degrees Fahrenheit. The Fall season is a gradually
changi ng period and the average tenperature of the Fall nonths of
Sept enber, Cctober and Novenber is 53 degrees Fahrenheit. QOccasional hot
and cold spells occur, but they are generally short in duration. The
frost free season averages 147 days.

The Summer nonths are the nonths of greatest precipitation in
the County with a nonthly average of about 4.32 inches. The rains
are generally of the thunderstormtype of quick duration and noderate to
high intensity of rainfall. Spring rains are usually noderate in density
and frequent in occurrence; the three Spring nonths averagi ng about 3.9
i nches per nonth. The three Fall nonths average 3.01 inches per nonth.
Wnter precipitation is in the formof snow and the average is 11.03

i nches per nonth, which is equal to about 1.10 inches of rainfall.
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Average annual snowfall is 50 inches per year, the
maxi mum snowfall occurring in January. GCenerally the snow
remains on the ground for long periods of tinme before nelting
away. For this reason, frequent flooding occurs in March when
the snow and ground start to thaw. See Appendix IIl for graphic
presentation of Mnthly Precipitation and Average Mnthly

Precipitation.
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POPULATI ON AND WATER RESOURCES

The village of Tanoma consi sts of about a dozen famlies, the
remai nder of the study area being predom nantly woodl and and smal |l farns
and sparsely popul ated. The I ndiana County Pl anni ng Comm ssi on has
projected a 26%increase of population growh over a twenty-year period
bet ween 1960 and 1980, for the Central portion of the County.

There is no supply of water by a public or private system
operating in the area. The principal sources of water supply are
wells and springs, with a greater demand on the springs due to the
poor quality of water received fromthe wells. Indiana County con-
tains a noderate supply of ground water. In areas where the ground
water is abundant, the water tends to be high in iron content. The
sandstone of the various geol ogical formations are the best water
bearing materials. None of the nenbers, however, have definite water
bearing properties due to structural variation. Any series may
change from sandstone to shale within a short distance. It is
not uncommon to find two wells drilled a short distance apart in
the sanme nenber producing entirely different yields. Coal beds
commonly are water bearing but iron content problens exist,
especially if the coal has been worked in the surrounding area
Sone wells penetrating coal beds yield water not excessively high
iniron. This my be due to the fact that coal beds that have not

been opened to the air have not been affected by oxidation
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M NI NG HI STORY

The maj or mneral resource of Indiana County, is Bitum nous
Coal . Since 1948 approximately 93,500,000 tons have been m ned. During
t he past several years, less than five mllion tons have
been m ned annually and over the last 15 years, an average of five to
eight mllion tons have been m ned. The maxi mnum anount of coal m ned
was 10, 800, 000 tons in 1944. |ndiana County has an extensive reserve of
coal .

Countl ess small country bank m nes were operated for | ocal
consunption during the early 1900's, but none are presently operating.
The C earfield Bitum nous Coal Corporation operated several slope m nes
in the Watershed, Cynmer No.l1l and No.2 at Sanple Run, dynmer No. 3 at
Wei mer and the Barr Slope Mne at Barr Sl ope near D xonville. The main
haul age and entries of these slope-type nmnes are located in the
adj acent Two Lick Creek Watershed with the greater portion of the
m ned- out area underlying the Crooked Creek Watershed. The acid m ne
dr ai nage emanating fromthe mnes and draining into Crooked Creek is
the primary concern of this project. Drift M ning
and Sl ope M ning were the nmethods enployed in conjunction with Room and
Pillar extraction of the coal.

Presently, only one active deep mne exists. The mne is
operated by the Mears Coal Conpany and is | ocated about one mle east
of Kintersburg just off L.R 32063. The nane of this mne is Kerry No.
1, Water Permit No. 368MD28 and the operation extracts coal fromthe

Lower Freeport "D' Seam not reached by the Cynmer No. 1 M ne.
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The coal is shipped by truck to Dixonville where it is processed for
delivery. The only active strip mne in the area is south of the

I ntersection of Crooked Creek and U S. Route 286. Operated by

t he Head Coal Conpany under Strip Permt 124-5-6, License No.

124-70 and Water Permt No. 3970BSMb.
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WATEHSHED STUDY

GENERAL DI SCUSSI ON

Interviews with public agencies and private coal conpanies were
conducted. Contact was established wth the Cearfield Bitum nous Coal
Corporation and prints were reproduced fromall avail able maps
pertaining to the Project. Residents, retired and active mners
were interviewed to obtain information about the m ned areas.

Through Fi el d Reconnai ssance, all the known active and inactive
borehol es, portals, fan shafts and manways were | ocated and fl agged.
See Appendix | for detailed | 1st of outlets including elevation and
size. Sanpling stations and weirs were established to evaluate the
vari ous sources of pollution. Residential water well sanples were
coll ected and a sanpling programof the streans and drai nage outlets
was initiated and was carried out for a period of one year on a
mont hly basis. The sanples were anal yzed to determ ne pH, acidity,
al kalinity, iron, ferrous and sulfate content of the water. On My
8, 1972, well sanples were collected for Coliform Analysis; the re-
sults are included in Appendix I

Maps included in this Report are as follows: General Information
Map, Mne Map ("D' Seam, Mne Map ("B" Seam), Residential Well Water
Sanple Map and Plan of Mne Qutline. A detail ed explanation
and di scussi on of these maps can be found in Appendix | of this
Report.

Also included in Appendix I, is an explanation of all the known
borehol es, manways, air shafts and ot her openings into the abandoned
m nes. For this Report, thesl 8 openings are referred to as "Drai nage

Qutlets" on the maps.
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DESCRI PTI ON CF M NE COVPLEX

A description of the Mne Conplex specifically involves four
separate m ning operations conducted by the Cearfield Bitum nous Coal
Conmpany with two of the m nes extensively interconnected.

The purpose of this section is to analyze each of the individual mnes
and the significant effects they have to the Upper Crooked Creek

Wt er shed.

Barr Sl ope M ne: Opened just after the turn of the Century, this mne

extracted coal fromthe Lower Freeport "D' Seamuntil 1962.

Its two slope-type entries are located in the Two Lick Creek Watershed
adj acent to the Town of Barr Slope. The total area m ned was nearly
1500 acres at an average thickness of 36 inches. The only flow ng

di scharge, B6, is a twelve-inch dianmeter pipe driven hori -

zontally through a caved opening |located at a | ow point in the
abandoned wor ki ngs. B6 was flow ng continuously during this study and
in April of 1972, reached a hi gh di scharge of 450,000 gall ons

a day. The average di scharge was 300, 000 gal |l ons per day for the one
year Sanpling Program O her openi ngs and boreholes in the

Barr M ne were | ocated, but none had a discharge that was neasurabl e
and are not a significant pollution factor.

Clymer No.1l and Cyner No.3: Cynmer No.1l opened in the Teens

and Clymer No.3 in the 30's. The two mnes operated in the "D’

Seam and are extensively interconnected and as such, were considered

as one mne for study purposes. The mnes closed in 1952 and 1956
respectively. Both m nes have two sl ope-type entries located in the Two
Lick Creek Watershed, the Cynmer No.1 Mne at Sanple Run and C yner No.
3 at the Town of Weinmer. The m nes cover over 3,000 total
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acres at an average thickness of 42 inches. Due to the down dip
characteristics of the coal seam and the |ocation of the drai nage
outlets, the mne is roughly half full of inpounded water, or about 2
billion gallons. The nost prom nent drainage outlet is the Tanoma
Borehol e, C7, a twelve-inch dianeter pipe adjacent to Crooked Creek
near the Village of Tanoma. C7 was flow ng continuously during the
entire period of this study and reached a high of 3.5 mllion gallons
of m ne water discharge a day. C7 usually exceeded the perm ssible
limts of iron content and normally carried free acid in its discharge
during the study period. Oher drainage outlets that discharge during
the Fall and Wnter nonths are MP1, c6 and B3. MP1 consists of two 27
inch dianmeter pipes and c6 is a 10 inch dianeter borehole, both outlets
di scharge directly into Crooked Creek and are located in the vicinity
of the Tanonma Borehole. The only other borehole that exists, is B3, an
8 inch dianeter pipe driven vertically into a heading that connects the
Barr Slope Mne and the Cyner No.1 Mne. B3 is located in the Vill age
of Tanoma and di scharges directly into Hastie Run. Numerous borehol es,
manways and openings into these two Cynmer M nes have been | ocated and
staked, but none had "neasurabl e" discharges during the study period.

Clymer No.2: This mne operated in the 30's and closed in 1962.

Three sl ope-type openings provided entries into this mne which ex-
tracted coal from the Lower Kittanning "B" Seam The entries are
| ocated near Sanple Run in the! Two Lick Creek Watershed and are

dri ven west under the Crooked Creek Watershed, as is the case with
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the three other C.B.C. Mnes nentioned above. Both the "B" and "D
Seans follow a dip of about 2% and are separated by approxi mately

150 feet. At this tinme, about 60%of the "B" Seam mne void is filled
with mne water and only two known boreholes exist. CL1 is a 12 inch

di aneter pipe conpletely filled with debris, driven vertically near the
Sanple Run Tipple. The tipple and CL1 are both | ocated outside of the
m ned area of the Cynmer No.1 Mne, therefore the borehole does not
pass through the "D' Seam before entering the Cyner No.2 "B'" Seam
Borehole CL1 was used to punp "B" Seamwater into Two Lick Creek via
Sanpl e Run. As the headings were driven deeper, it becane necessary to
install an additional borehole. The second of the “B” Seam borehol es,
MP6, is a 10 inch dianeter pipe driven fromthe surface through the "D’
Seam down to the "B" Seam a total length of 353 feet. The pipe was
then cut into, at the "D' Seam and "B" Seam wat er was punped up the
borehol e and di scharged into the abandoned Clymer No.1 Mne. In
addition to the 10 inch dianmeter borehole, a 4 inch dianmeter power
borehol e was driven fromthe surface through a block of coal in the "D
Seam and then down to the Clymer No.2 Mne; presently the pipeis
clogged with wires and debris. During installation both the 10 inch and
the 4 inch pipes were grouted in place their entire I ength. North of
the Aynmer No.2 Mne is another “B" Seam m ne that was operated by the
| rperi al Keystone Coal Conpany. Between the two mines, there exists a
100 foot barrier. There are no known boreholes simlar to MP6

i nterconnecting the Inperial Keystone Mne and the "D' Seam above.
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WATER QUALITY CRITERI A

Certain paraneters may affect a given water use at one concen-
tration and affect another water use at a different concentration.
Par amet er val ues for donmestic and the three fish classes can be

observed fromthe follow ng tabl e:

s e | @
g | 8% 5= | 5| &
o = = o o
n 4 0] -
Q 'Ut: g & 8~ ko)
= | <2 |52 S| &
Parameter = S1) =0 O =
Temp. OF ' - 70 85 87 87
PH 6.5 6.0 6.0 6.0 6.0
Acidity
MG/L 20 50 50 50 1 50
Alkalinity .
MG/L - 180 180 | 180 | 180
Iron _ :
MG/L 0.3 0.2 | 0.2 0.2 | 0.3
Sulfate : 1
MG/L 250 30 30 30 -

The above Tabl e was obtained fromthe Carson Engineer's Pre-
limnary Report for Project SL-159, Cowanshannock Creek.

Crooked Creek flowis utilized to create a |arge inpoundnent of
wat er by neans of a dam at Crooked Creek State Park near | daho,
Pennsyl vani a, in adjacent Arnmstrong County. Sw mm ng and ot her water
sports are carried on quite extensively on the man-nmade | ake forned

by the dam Besides recreation, industry also relies on the use of
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Crooked Creek. Sixteen mles downstream of the study area, the

Shel octa Power Pl ant uses Crooked Creek water in its cooling towers.
The Phillips Gas Conpany generates excessive heat in gas |lines at
their Kintersburg Punping Station; the effect of the Creek passing

over these gas lines dissipates the unwanted heat.
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CHEM CAL ANALYSI S

The paraneters used in this study and the nethod of anal ysis,

are described as foll ows:

1

2.

b.

pH

Met hod - d ass el ectrode pH neter

Ref erence - Anmerican Public Health Associ ati on and

ot hers, Standard Met hods for the Exam nation of Water
and Waste Water ("Standard Methods™), Twelfth Edition,
1965, p. 225.

Hot Acidity

Met hod - Phenol phthalein Acidity (at boiling tenperature)
Ref erence — “Standard Met hods”, Thirteenth Edition,

1971, p. 374.

Note - The sanples collected from11/3/71 to 2/ 17/ 72 and on
10/ 26/ 72 were anal yzed by the Hot Acidity Method. The
absence of results for this period can be attributed to the
met hod t he sanpl e was tested.

Cold Acidity

Met hod - Phenol phthalein Acidity (at room tenperature)
Ref erence - "Standard Methods", Thirteenth Edition,
1971, p. 51.

Note - The sanples collected from3/17/72 to 9/25/72
were anal yzed by the Cold Acidity Method.

Net Alkalinity

Met hod - Potentionetric titration to pH 4.5
Ref erence - "Standard Methods", Twelfth Edition, 1965,
p. 369.

lron (total)

Met hod - Phenant hrol i ne Met hod
Ref erence - "Standard Methods", Twelfth Edition, 1965,
p. 156.

Sul fate

Met hod - Turbidnetric nmethod. The photoneter used is a
Col eman Juni or

Ref erence — “Standard Met hods”, Twelfth Edition, 1965,
p. 291.

Ferrous Iron

Met hod - Sanme as 4 except deletion of 1 m of solium
sulfite solution

Reference - "Standard Methods", Twelfth Edition, 1965,
p. 482.
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WELL SAMPLE REPORT

Water Well sanples were collected fromthe |Iow |lying areas
where the ground cover is shallow. WlI| depths were recorded
when known, sone residents refused to have a sanple taken and a
few could not be contacted. Mbst wells are drilled to a depth
that nearly penetrates the abandoned Cynmer No. | "D' Seam and.
several are cased and driven bel ow the voi ded coal vein. No
known wells in the study area are drilled to a depth where they
approach the Cynmer No.2 "B" Seam Due to the relationship of
the wells and the m ned-out coal seam nost famlies al ong Crooked
Creek and in the Village of Tanoma rely on springs for their supply of
wat er. Several springs produce sufficient water; free of the sulfur
odor and iron precipitate found in the well water. Laboratory analysis
of the well sanples is included in Appendix |1 of
this Report along with the results of Coliform Anal ysis collected
on May 8, 1972, and other pertinent information.

Perhaps the area of greatest concern in an Abatenent Program
is the adverse effect that may occur to the residential water well
supply. Due to the nature of the abandoned coal seans in the Tanona
Compl ex and the nethod we recommend to elimnate pollution, this
problemis not involved. A nore detail ed explanation concerning this

relationship will be discussed later in the Report.
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CONCLUSI ONS

The original concept of this project was to seal the
Tanoma Borehole and other existing drainage outlets and divert
uncont am nated ground water to Two Lick Qeek. To acconplish this,

a hydraulic head of 150 feet would have to be devel oped, this would
then all ow uncontam nated nmne water to di scharge at Sanple Run

into Two Lick Creek froma nuch higher elevation. A study of the

M ne Maps indicate an area from Route 286 running parallel to L.R
32063 and Crooked Creek where the overburden is 50 feet or |ess.

The Maps al so indicate several places where subsidence had occurred;
additionally, a large sinkhole was recently filled by the Departnent
of Environnmental Resources in this area. This field of shallow cover
and subsi dence woul d not be able to withstand the hydraulic head
devel oped in sealing the discharging boreholes in the vicinity of
Tanoma. It was soon apparent that any abatenent neasure could not

i nundat e t he abandoned "D' Seam wor ki ngs due to the shall ow ground
cover .

Through di scussion with residents and mners famliar with the
abandoned wor ki ngs, we were informed of Borehole MP6. Al so, during the
interviews, the mners always nentioned the difference in the quality of
water found in the two seans. A search of the dynmer No. 2 "B" Seam Maps
reveal ed Borehole MP6, the vertical connection between the "B" and "D’
coal seans. A head sufficient enough had devel oped in the Cyner No.?2
M ne to naturally discharge "B" Seam water upward into the "D' Seam at
MP6. Water sanples were secured and their anal yses reveal ed a severely

acid mne water, very high
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iniron and sulfates. This acid mne water is partially neutralized by
t he i npounded "D' Seam m ne water before being discharged at the Tanoma
Borehol e and the other active outlets. The effect of this
neutralization is difficult to analyze, since the quantity of m ne

wat er di scharged at MP6, the exact flow pattern in the "D' Seam and the
I ength of tinme involved before it is discharged into Crooked

Creek cannot be accurately determ ned. Inproved water quality can

be observed at B3, especially in total iron and sulfate content,

in conparison to the discharges at C7 which are closer to the source of
pol lution, MP6. B6, the Barr Slope drainage outlet |ies beyond the
range of pollution fromMP6 and its discharge neets the requirenents
establi shed by the Departnent of Environnental Resources. The
acceptable limts are as follows: Ph 6.0 - 9.0, no free acidity and

| ess than 7 PPM of |ron.

In Appendix |, the plan of the Mne Qutline Map has been col or-
coded to reflect the quality of streamflow within the study area.
Crooked Creek and the other streans which are not affected by the
borehol e discharges are mldly alkaline with a | ow content of iron,
sulfate and carry no free acid. Inspection of the Sanpling Station
Dat a Sheets indicates that the discharges fromC6, C7 and MPl are
nearly always of an acid nature. C7, which flows continually, always
carries free acid in its discharge and all three borehol es
exceed the permssable limt for iron content. For several mles
downstream of the boreholes, the creek bed has been discolored from

the oxidation of the iron and the results of the Sanpling Station
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Data Sheets indicates a slightly acid condition several tines during

the study period.
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RECOMVENDATI ONS

Drainage fromthe Barr Slope Mne is within acceptable limts
and requires no abatenent neasures. The high iron content of the
di scharge at the Tanoma Borehol e and the other boreholes fromthe
Clymer No.1 Mne, originates in the "B" Seam This severely acid m ne
water is transported vertically fromthe "B" Seamto the "D' Seam by
Borehol e MP6. The nost effective nethod of elimnating
the pollution fromthe Tanoma Conpl ex, would be at its source by
sealing MP6. A permanent type seal should be installed at the
10 inch di aneter borehol e.

The 4 inch dianeter power borehole adjacent to MP6 was grouted in
place for it's entire length. This hole is presently clogged with
wires and debris. It should be bored and cl eaned to use as
an observation hole for watching the |l evel of inpounded water in
the dynmer No.2 M ne.

The body of water inpounded in the abandoned "B" Seam has
created an underground reservoir in the mne void. This reservoir is
supplied by percol ating ground water through fissures, underground
springs, seepage channels and fractures. Elimnating the outlet of
this reservoir by sealing MP6 will end the cycle which transports
severely acid mne water to Crooked Creek and cause further inundation
of the Clyner No.2 Mne and the "B" Seam The seal wll increase the
vol une of water in the reservoir. Initially, the volune of water in
the void is expected to increase rapidly until the distribution of
pressure throughout the reservoir reaches equilibrium As the point of

equilibriumis approached, the cycle that
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transported the ground water to the "B" Seamw || be elimnated and
t he percol ation of water through the seepage channels and fractures wll
cease. The strata between the two zones will|l beconme saturat ed,
simlar to the effect of a rising water table. By increasing the

vol une of water of the reservoir cavity, a reduction in the anount
of oxygen avail able for adverse reactions will occur. Al so, as

the water table rises in the strata between the “B" and "D' Seans,

it wll be released into the void created by the abandoned "D' Seam
and not transmtted into the area above the Cyner No.1 M ne and

the residential wells. No significant decrease in the quantity of
the discharge at C7 is expected, but the quality of the water should
inprove to neet the requirenents of the Departnent of Environnenta
Resour ces.

The decision to seal Borehole MP6 was based on several inportant
facts. First, the pollution is attacked at its source. Secondly, to seal
the "D' Seam outlets, shall ow and weak overburden woul d have been
encountered creating unpredictable problens due to the additional
hydraul i ¢ head developed in the "D' Seam Finally, and nost inportant,
there are no known residential water wells driven to a depth
t hat woul d approach the "B" Seam Since residences |ocated above
the "B" Seam have about 300 feet of cover, the inundation wll not
reach a level that would have a detrinmental effect on the wells.

A few wells are cased and driven below the "D' Seam but they are
beyond the mning limts of the Aynmer No.2 Mne and the seal at

MP6 will not force the inpounded "B' Seam water into this area.
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By sealing MP6, the inpounded water in the "D' Seamw || continue
to flow fromthe Tanoma Borehole. The cycle that transports ground
water to the "D' Seamwi |l not be interrupted by the seal and the
water table in the strata above the CAyner No.1 Mne will not be
affected. Therefore, it seens apparent that the reconmendations

stated should not have harnful effects on the water wells in the

ar ea.

Fl uctuation of the mne water level in the "D' Seam was re-
corded at MPl (two 27 inch dianeter pipes). See Sketch in Appendi x
| which indicates the | evel of inpounded water in the Cyner No.1

M ne when the borehol e was not di schar gi ng.
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COST ANALYSI S

M ne acid drainage fromthe Tanoma Conpl ex can be elim nated

1. Placenment of a packer shoe in Borehole MP6 between
the "B" and "D' Seans.

2. Bore and clean existing 4 inch dianmeter power borehole
for use as a sight tube.

Total cost is estimated to be $6,500. This estimated figure
includes all the necessary cost to elimnate acid m ne drainage on

this Project. See Sketch in Appendix I V.
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PROPOSED PROQIECT AREAS

Thr oughout the course of this study, constant observation of
the Project Area reveal ed no other sources of pollution relating
to present or abandoned m ning operations. The neasures taken
within the scope of this Project should effectively restore Crooked
Creek to its natural environnment in the Upper Crooked Creek Watershed.
Therefore, no additional project areas are reconmended for the Water-

shed.
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QUI CK START PRQIECTS
QUI CK START PRQJECT MP6

Seal ing Borehole MP6 will elimnate the acid discharges from
the Aymer No.1 Mne in the vicinity of Tanoma. Abatenent of the
severely acid discharge can be achieved wi thout affecting residential
water wells in the Project Area.

Addi tionally, post-construction nonitoring wll be provided
to determne the effectiveness of the seal at MP6 on a nonthly basis

for a period of one year. The nonitoring programw || consist of the

fol | ow ng:

1) Monitoring and recording "B" Seaminundation at the ob-
servation hole installed at MP6.

2) Measure flow and sanple for water quality anal ysis at
t he boreholes utilized during the study.

3) Sanple for water quality at five residential water wells.

4) Prepare a brief report at the conclusion of the one year
period that will describe the effectiveness of the seal-
ing and water quality changes noted during post-con-
struction nonitoring.

Two areas of subsidence have occurred within the Barr Sl ope
M ne Conplex. Neither of the two is of a sufficient size to justify a
Quick Start Program but both present a hazard to residents, hunters
and wildlife. The first is |ocated adjacent to L.R 32071 across from
the intersection of Township Road T674. It covers an area of
approximately 20 feet by 50 feet and is above a headi ng
connecting the Barr Mne to the ynmer No.1 Mne, the overburden
measures just 24 feet. Subsidence occurred here several years ago and
the hole was filled wth scrap and debris and then covered with coal
waste material. The area should be filled and planted wwth crown vetch

or simlar vegetation. The second area of concern, is
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a sink hole about 25 yards fromBl and B2. It neasures 10 feet by
12 feet and is about 8 feet deep. It has been filled with |ogs, but
still presents a hazard in the Summer nonths when the foliage is

dense. This hole should also be filled in and seeded.
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