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GREEN ENGINEERING COMPANY o G miannene

504 BEAVER STREET ¢ SEWICKLEY, PENNSYLVANIA 15143 + PHONE (412) 761-2770

October 30, 197h1

Commonwealth of Pennsylvania
Department of Environmental Resources
512 Education Building

Harrisburg, Pennsylvania

Attention: Dr. Maurice K. Goddard, Secretary

Re: Mine Drainage Abatement Survey
Yellow Creek Watershed
Our File No. T053
Project No. SIL-158

Gentlemen:

We are pleased to present our Report on the Yellow Creek Water-
shed Mine Drainage Abatement Survey, Project No. SL-158, located in
Muddy Creek and Lancaster Townships, Butler County. This Report con-
tains our findings, recommendations and a preliminary cost estimate
for the work needed to be performed to minimize the discharge of acid
mine drainage into Yellow Creek and its tributaries.

We appreciate the opportunity of serving as your Consultant and
assure you of our continued cooperation throughout the implementation
of this program.

Respectfully submitted,

GREEN ENGINEERING COMPANY
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N. Stratakis, Vice President
Environmental Engineering Division

NS:dag



SECTION 1.0
SECTION 2.0
SECTION 3.0
SECTION 4.0
SECTION 5.0
SECTITON 6.0
SECTION 7.0

SECTI ON 8.0

TABLE OF GONTENTS

PLANS (Envel ope inside back cover)

APPENDI X " A"

APPENDI X " B"

APPENDI X " C'

APPENDI X " D'

I ntroduction

Description of Study Area
Met hodol ogy

Ceol ogy of Study Area
Stream Qual ity Eval uation
Proposed Abat ement Program
Prelimnary Cost Estimate
Sunmary and Concl usi on
Drawings 1, 2 and 3

Core Boring Logs

Pressure Testing Data

Sanpling Station Locati ons,
Field pH and Flow Quantities

Laboratory Chem cal Analysis




1. 0 | NTRCDUCTI ON

The Yel l ow O eek Vtershed, |ocated in Middy Oreek and Lancaster Townships of
Butler Qounty, Pennsylvania, has been an area of intensive mning activity since the
late nineteenth century. Wile no subsurface mning activity is being performed at
present, extensive strip mning operations are still taking place. Drai nage from
these strip mning operations and their associated refuse piles, and drai nage from
abandoned deep nines has severely degraded streamquality wthin the watershed.

In Decenber of 1970 the Pennsyl vani a Departnment of M nes and Mneral
Industries, presently part of the Pennsylvania Departnent of Environmental
Resour ces, engaged @G een Engi neeri ng Conpany to conduct an engi neering survey of
the Yell ow Oreek Wt ershed under the "(peration Scarlift” |and recl amation
program The survey was perforned for the purpose of determning the extent
of pollution within the watershed due to acid mne drai nage and for determ ning
appropri ate abat enent nmeasures that could be utilized to reduce the
pollution | oad. The data collected during the survey should be utilized in
preparing construction plans and specifications for the reconmended drai nage

control facilities within the study area.

2.0 DESCRI PTION OF THE STUDY AREA

The Yell ow Oeek Watershed lies within Middy O eek and Lancaster Townships of
Butler Gounty, Pennsylvania, wthin the Appal achia Pateau and is a naturely di ssected
region where the tributary streans such as Yell ow Oreek, have cut the uplands into
nunerous narrow ridges with steep hillsides rising fromgenerally narrow val | ey

bot t ons.



Yel l ow Greek has its source in Middy Geek Township and flows nearly due south
7.2mles toits confluence with Littl e Gonnoquenessi ng eek approxi nately 2 mles
northeast of Harnony, Pennsylvania. This Basin is roughly rectangul ar in shape wth a
length of approxinately 7 mles and an average wi dth of approximately 2.5 mles.
The drai nage area above the nouth of Yellow Creek is approxi mately 16.4 square
mles. A though the streampattern of the basin coul d be considered dendritic, it
has sone rectangul ar characteristics wth a predomnant nunber of its tributaries
flowi ng into the main channel froma northwesterly direction. Yellow Qeek has
three principal tributaries, Little Yellow Geek and two unnaned tributaries dubbed
here as Bauder Road Tributary and Kelly Road Tributary. Each of these tributaries
drains an area of approxinately one to two square mles. Plates 1 and 2 delineate the
| ocation of the study area and the streans within the Study Basin.

The Yell ow Oreek Drai nage Basin has experienced extensive mning activity
since the late nineteenth century. The valley bottomis characterized by deep
m ne openi ngs fromdog hol e country bank mnes to extensive deep nining operations
simlar to the Sanford Nunber 1 and 2 mining conpl ex. There are no active deep
m nes in operations working at present. The hillsides are characterized by
extensive strip mnes, several of which are still being actively mned within the
Basin. During the course of the study, many of the older un-restored strip nmnes were
stripped again for an underlying seamof coal and then restored. This restoration
shoul d have a neasurabl e inpact on the inprovenent of the water quality in Yellow

O eek.
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3.0 METHODOLOGY
In January of 1971, prelimnary investigations of the Yellow

Creek Watershed began. Field Engi neers wal ked the Yellow Oreek Valley and its
tributaries during a period fromJanuary to April to locate and identify sources of
mne drai nage. Measurenents of pH and fl ow were taken at sel ected di scharges and at
regular intervals along the streans. H ow determnati ons were nade with a stop watch
and container at snmall discharges and weirs were installed wherever possible at

| arger discharges. Howwas al so neasured by cross sectional area and by using a Qirley
Vel ocity Meter to determne flowin the streambed itself. In all, over 260 nonitoring
stations were established for prelimnary investigation.

Subsequent investigations were instituted at regular intervals

throughout 1971 in a continuing atenpt to pinpoint the naj or sources

of mine drainage. In addition to field pH and fl ow neasurenents, sanples were
obtai ned and sent to the Seewal d Laboratory in WIIlianmsport, Pennsyl vania for analysis
of pH alkalinity, acidity, total iron concentration, ferrous iron and sulfate
concentration. After conpletion of these anal yses, a sulfate bal ance was
performed as a reliability check. In addition to the field explorations and
sanpling program all available m ne maps, aerial photographs and mne drai nage
permts issued within the study area were evaluated to deternmine the extent of mning
within the Yell ow Geek Drai nage Basin.

Subsurface infornati on needed for the proper design of mne seals and grout

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

i n accordance with contract docunents prepared



for this purpose. This contract was awarded by the Departnent of Environnental

Resources, with resident inspection performed by G een Engi neeri ng Conpany.

L. 0 GECOLOGY OF STUDY AREA

Physi ographi cal ly, Yellow Qeek Basinis inthe RPttsburgh P ateaus Section of
the Appal achi an Pl ateaus Province. The area is characterized by a series of
st eep-si ded ridges bisected by narrow vall eys. The crests of the nunerous ridges
rise, in general, to elevations between 1,200 to 1,300 feet above sea level. Valley
floors vary in el evation between 850 to 900 feet, the higher elevations being in the
northern area of the Basin. The nornal topographic relief in the project limts is
in the magni tude of 250 to 350 feet.

Tributary streans arranged in dendritic patterns provide the drainage of the
east-west cross valleys of the Basin. These streans enpty into the southerly
flow ng Yellow Qeek, which in turn joins Little Gonnoquenessi ng O eek approxi natel y
two mles above Harnony Borough. Drainage fromthe area ultimately reaches the Chio

R ver by way of Connoquenessing O eek.

Bedr ock CGeol ogy

The rock strata within the project area are sedinentary in origin.
Qutcroppi ng rocks include the tower portion of the Conenaugh and upper portion of
the Alegheny fornations. These are nenbers of the Pennsyl vani an Period and the
Car boni f erous System

Conf ormabl y overlying the Al egheny fornation, the Gonemaugh fornation

consi sts of a sequence of shal e, sandstone, thin di scontinuous

13



i mestone, and coal beds. The predom nant Conenaugh rocks in the project area are
shal es and sandstones which are gradational ly variable to cl aystone and
siltstone. The menbers of the formation present are restricted to those of the

Lower Mahoni ng bel ow the Brush G eek coal horizon.

The bedrock units exposed in the highwal Is of strip mnes and
ot her outcroppings indicate that the shal es are deeply weathered and vary from
sandy to clayey. The Mahoni ng sandstones here are shal e and appear
grayi sh when fresh, to buff col ored when exposed or, weat hered.

Menbers of the Al egheny formation present and outcropping in the Yellow
Qeek Basin extend fromthe Wper Freeport (oal to those st rata | yi ng between
the Mddle and Lower Kittanning Coals. Simlar to the Conemaugh fornation,
the Al egheny consists of a variabl e sequence of shal e, sandstone, |inestone and

coal seans. However, the coal beds of the Al egheny are extrenely val uabl e and

have been extensively expl oited in the Basin.

Coal beds of influence within the project limts, in descending order, are
the Uoper Freeport, Lower Freeport, Upper Kittanning, Mddl e Kittanning and
Lower Kittanning. These are coomonly referred to as the E, DO C, Cand B
seans, respectively.

The Generalized Geologic Golum (Plate 3) at the end of this section, depicts the
confornabl e occurrence of the geologic strata in the project area. In addition, the
occurrence of the geol ogic fornmations within the Basin are shown on the Aerial Geol ogy
Map, (Pate 4). Included thereon, are the regional structural contours drawn on the

Vanpor t
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Li mest one. These have been extracted fromthe publication, "Geol ogy

and Mneral Resources of the Butler and Zelienopl e Quadrangl es, Pennsylvani a,

USGS. Bulletin 873.

M ni ng

General ly, deep mining within the Basin was conpl eted prior to 1936,
however, a few exceptions such as the Stanford Mnes were active into the md
1960' s.

O the other hand, strip mning activities are presentl y in operation w thin
the Basin. Much of the past strip mning was conpleted prior to the advent of
stripping regul ati ons. Consequently, the scars of past stripping operations
remain in many areas.

For the nost part, deep mning operations appear to have been confined
to the coals of the Mddle Kittanning and underlying seans. Again, there
are exceptions and "country bank" openings in the higher coal seans are in
evi dence. Sone deep nmines in the higher coals have now been obliterated by
stripping operations conpleted after the deep m nes were abandoned.

In several areas of the Basin, as nany as three strip nmine levels are visible.
However, these are predomnantly restricted to the extreme northern end of the
Basin and the nornal, pattern woul d appear to be confined to. the stripping of
the Upper and Lower Freeport seans.

Structure

The area of the project is |ocated on the southeastern |inb of
the Honmewood anticline. The anticline plunges southwesterly in the direction of

HIlwod dty, Beaver (ounty, and the axis of this structure

13



crosses the northwestern corner of the Zelienople Quadrangl e some
five to six mles north and west of the project area.

Measurenent s taken of the bedding attitudes in the Basin indicate the axis

of the anticline strikes between N 340" Wand N 3552 Wwith the Ceol ogic

Structure plunge varying from 7°Sto 15° S. Therefore, the naj or rock strata

dipis toward the westerly side of the Yellow Qeek Valley walls and the north side
of the major cross valleys.
G ound Vet er

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 m nes were observed. Extensive ponding in strip mnes not backfilled
was not observed, and it is concl uded that the major volumes of gravitational
water nornmally finds outlet in the abandoned deep m ne wor ki ngs.

The springs which were noted are considered to be the result of "Sem -
perched" conditions created when gravitational waters encounter a |ess
perneabl e strata such as a clayey shale. In these cases, the groundwater noves
along the less perneabl e strata and energes fromthe subsurface as springs on

the hill side.

The greatest concentration of flows observed appear in the areas
of the Stanford Mnes Compl ex. Here the extensive mne workings act as
reservoirs into which gravitational waters flow and are stored to
be rel eased through nmne openings and along the crop line of the adjacent strip
m nes.

Core Boring and Pressure Testing Data

Fol lowing the determnation that reclamati on work within the Basin shoul d be

confined to the areas adjacent to and including the S anford

13



Nunber 1 and 2 deep mines and strip mnes, a core boring and pressure testing
programwas conpleted to nore accurately define the characteristics of the

bedrock strata above and bel ow the coal seam This work

was acconpl i shed by Geo- Mechani cs, | ncorporated under contract SL.-158-101.5 with the
Pennsyl vani a Departnment of Environnental Resources. The Contractor's activities
were supervi sed and i nspected by Green Engi neeri ng Conpany personnel as the work
progressed during August and Septenber, 1972.

Core Boring Statistics

During the tine core boring work was in progress, a total of sixteen (16) hol es
were drilled into the undi sturbed rock strata adjacent to mne drifts between the
mne workings and the crop line. The aggregate depth drilled throughout the project
was 892.0 linear feet. Danond drill core sanples of the rock were obtai ned fromthe
borings and these, together with the soil sanples of the overburden, were |logged in
detail by the Consultant's Ceol ogi sts. The geologist's logs are included in
this report in Appendix "A'. The hol e nunbers shown on the logs are not
consecutive, as it was found that certain of the schedul ed borings wer e not necessary
for the evaluation of the rock strata.

Pressure Testing Statistics

In addition to obtai ning core sanpl es of the bedrock and sanpl es
of the overburden soils, pressure testing of the bedrock, where considered
pertinent, was conpleted to furt her define the characteristics of the strata. This
was acconpl i shed for the purpose of establishing a need for grout curtains to

seal the coal seamalong the crop line adjacent to the m ne worKkings.
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The pressure testing was perforned in the field using an NX size doubl e
packer with the packers spaced five (5) feet apart and connected with a

perf or at ed pi pe.

The tests were perforned in two (2) parts. Frst, the packer
was set at the prescribed depth and a How Test run for five (5) mnutes at a
pressure determned by the Engineer. Secondly, a Holding Test was perforned
imedi ately after the How Test. The pressure gauge was read as to the amount of
tinme that was required for the water pressure to drop in 10 pound i ncrenents.

The pressure tests were confined for the nost part to the strata
i medi ately above the coal, the coal seam and the strata subjacent to the coal
seam n the other hand, the holding tests were conducted to include the rock
strata up to a naxi numof twelve (12) feet above the top of the coal.

A summary of the pressure testing results is shown in the follow ng Tabl e,

and Work Sheets submtted by the Gontractor are included in Appendix "B".

DATA ON FLOW TESTS

Bori ng Dept h Rock Press. Gauge Wt er |njected
No. From To Type PSI Gls./Mn.
2 50.0 b55. Coal 50 23.9
55.0 60.0 Siltstone 50 20.1
+8.5 53.5 C(Coal 50 26.0
53.5 58.5 daystone 30 13.3
4 49.5 54, Coal 20 16.8
54.5 59. C ayst one 24 17.0
[~
5 35.0 ‘9 siltstone =0 00.0
40.0 45. Coall 50 19.8
45.0 50. d ayst one 50 20.0
21 59.0 64. Coal 50 19. 4
0
22 65.0 70.0 Coal 50 21.3
70.0 75.0 daystone 50 25.2
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Fromthe results of the pressure testing, it was deternmned that the
perneability of the various strata range from 625t o
1,800 feet per year. This is indicative of the fact that the rocks have a
capability to transmt water at rates varying fromnoderate to high.
Summar y

A study of the core boring | ogs indicates that claystone,
shal e, sandstone and siltstone strata are the rock types present wthin the
zone which will be directly affected by the mne pools after sealing has been
conpl eted. As shown on the boring | ogs, nunerous vertical fractures were noted
inthe cores and the relatively thin bedded nature of the strata is evi denced
by the extrenely | ow Rock Quality Designation (RQ@D) neasurenents predom nating

t hr oughout the cores.

The conbi nation of thin bedding and fracturing i s conducive
to transmssion of water through the rock strata. The punp testing results
verified this condition; therefore, it wll be necessary to include grout
curtains at the nore critical points along the crop |lines.

For purposes of determning the hydrostatic head which will be built up
within the mne workings after sealing, several factors nust be consi dered:
1) The Stanford Mnes are, in fact, isolated areas, since

strip mning and deep m ni ng have been conpleted to the north,

south, northeast and east of their |ocations.

13



2) Ample flows of water fromthese adjacent m nes preclude the
possibility of a continuous head being built over a | arge area.

3) The naxi numel evation that the mne pool wll be allowed to reach in the
Sanford No. 1 Mne is between 1,100 and 1,105. A control facility
should be provided in the design to regulate flow at this
el evati on.

4) The rock strata dips away fromthe openings of the Sanford Nunber 2
Mne; that is, the coal elevation of the openings is at the highest
poi nt in the mne.

5) The pool elevation in the Sanford Nunber 2 Mne should al so be
regulated at 1,100 to 1,1105 by inclusion of a control facility
in the design.

As a result of these factors, the maxi mumhydrostatic head of water

within each of these mnes will be equivalent to the difference in elevation
bet ween t he hi ghest points and/or the elevation of the control facility and

the | owest el evation of the coal at crop line.

The control facility should be a structure simlar to an air -seal | ock.

Inthe Stanford Nunber 1 Mne, the hydrostatic head is anticipated to be
the difference between el evation 1,105 and el evation 1,060, or 45 feet. In terns
of pounds per square inch, this is the equivalent of 19.5 p.s.i. A nost identical
conditions will result inthe Sanford Nunber 2 Mne. It is probable, therefore,

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

excessi ve.

13
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CARBONIFEROQUS

PENNSYLVANIAN

CONEMAUGH

BUFFALO SANDSTONE

BRUSH CREEK COAL

MAHONING |
RED SHALE AND -
MAHONING LIME~
STONE

SANDSTONE

THICK-TO THIN-BEDDED ARKOSIC SANDSTONE AND SANDY SHALE

VARIABLE LENS OF COAL; LOCALLY MINABLE; O TO MORE THAN
4 FEET THICK.

SANDSTONE AND SANDY SHALE, DIVISIBLE INTO LOWER ANOD
UPPER SANDY ZONES SEPARATLD BY THIN LENSES OF COAL,
CLAY,AND LIMESTONE. RED SHALE OCCURING ON AN AVER-

AGE 50 TO 40 FEET ABOVF UPPER FREEPORT COAL.SERVES AS
USEFUL HORIZON MARKE

«

UPPER FREEPCGRT COAL

BUTLER SANDSTONE

LOWER FREEPORT COAL

UPPER KITTARNING
COAL

WIDELY DISTRIBUTED AND MINED,LOCALLY ABSENT ;0 TO MORE
THAN 5 FEET THICK.

THICK-TO THIN-BEDDED MEDIUM-TO FINE GRAINED ARKOSE;
0 TO 304 FEET THICK. .

VARIABLE, LOCALLY ABSENT { LESS THAN 2 TO LORE THAN 5 FEET
THICK.

STRATA EXPOSED IN STUDY AREA

VARIABLE ARD NONPERSISTENT;IN PLACES MORE THAN 3 FEET
THICK.

MERCER SHALE

>
=
w
.
© |MIDDLE KITTANMNING FAIRLY PERSISTENT j PROSPECTED AND MINED AT MANY PLACES;
u | coaL AVERAGES BETWEEN 30 AND 40 INCHES THICK.
-4
<
- Y
LOWER KITTANNING VARIABLE; O TO 3 FEET 4 INCHES THICK
COAL
VANPORT LIMESTONE MASSIVE YO THIN-BEDDED GRAY FOSSILIFEROUS LIMESTONE O TO
20 FCET THICK; VALUABLE KEY BED.
SCRUBGRASS COAL 0 TO 4 FEET [0 INCHES THICK; DEVELOPMENT KNOWN IN ONLY
ONE ARCA.
CLARION COAL NOT KNOWN TO BE MORE THAN 18 INCHES THICK
BROOKVILLE COAL HORIZON REPRESENTED BY SHALE OR BY COAL GENERALLY LESS
THAN | FOOT THICK.
THICK=TO THIN~-REDDED FINE-TO COARSE~GRAINED, LOCALLY CON-
GLOMERATIC SANDSTONE,IN PLACES REPLACED BY SANDY
SHALE} AVERAGE THICKNESS ABOUT 50 FEET.
HOMEWOOD SANDSTONE :
w GENERALIZED GEOLOGIC
o)
2 COLUMN
i VERT. SCALE 1"=50"
s
(o]
a.

FISSILE DARK CLAY SHALE
AND THIt: LENSES OF LIME-

PLATE 3

STORE AND COAL jAVEHAGE
THICKNESS BETWEEN 20
AND 40 FEET.

GREEN ENGINEERING CO.
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5.0 STREAM QUALITY EVALUATI ON

The field sanpling and anal ysis programinitiated for this study revealed a
proliferation of mne drai nage di scharges from abandoned strip mnes and deep
mnes scattered throughout the watershed, but the major concentration of
pollutants enter the streamnear the headwaters of Yell ow G eek above the junction
of Yellow Oreek and the Bauder Road Tributary. Sanpl es taken near the nmouth of
Yel l ow Greek, while highiniron and sulfate concentrations, exhibit a residual
alkalinity. The residual al kalinity is attributed to alkaline tributaries
entering Yell ow Oreek bel owthe najor mne drai nage di scharges | ocated in the
headwat ers of the Basin.

The abandoned Stanford Nunber 1 and 2 mning conpl ex, located in the
headwat ers of the basins and consisting of deep mnes, strip mnes and refuse
piles, was determned to be the maj or source of acid mne drai nage poll ution.

H ow neasurenments and chem cal conposition indicated that these di scharges had
the largest flows, highest concentration of iron, sulfate and acidity, and the
| onest pH

Har nony Bor ough Water Authority

The Harnony Borough Vter Authority obtains its source of water fromLittle
Connoquenessi ng Greek. The water treatnent plant intake is |ocated
approximately 2.1 mles bel owthe confluence of Yellow Creek and Little
Connoquenessi ng Oreek. The Authority has submtted an analysis of the raw
water for the years 1955 to 1968 i nclusive and for the year 1974and cl ai ns
that the acidity has been increasi ng because of acid nmne drai nage from

abandoned coal nmines located in the Yell ow O eek Drai nage Basin.

17



A tabul ati on of the average punpi ng rates and associ ated acidity and
alkalinity expressed in mlligrans per liter for the years 1955to0 1972 and for
the year 1974is given in the follow ng Tabl e. These results were supplied by

the Harnony Borough Véter Authority.

HARMONY BOROUGH WATER AUTHORI TY
AVERAGE RAWWATER ANALYSI S DATA

Total Vater Raw Wt er Anal ysi s
Punmped Acidity Akalinity Excess (1) Excess (2)

Year @allons/day pH (1) nmg./L. (2) mg./L. Acidity ng./L. Al kalinity ng./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. 20 22 2
1965 83,700 6.8/7. 20 21 1
1966 80, 700 19 23 4
1967 86,000 6.8/8. 27 22 5
1968 97,500 6.4/7. 27 23 4
1969 6.2/ 6. 23 23
1970 6.2/ 7. 23 24 1
1971 6.4/7. 23 24 1
1972 6.6/7. 24 27 3
1974 125, 00 23 22 1

0

(1) Acidity expressed as cal ci um carbonate
(2) Akalinity expressed as cal ci um carbonate

This Table indicates that the daily water consunption has increased from
42,400 to 125, 000 gal l ons per day between 1955 and 1974. The Tabl e al so
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 Harnony Borough Water Authority's analysis also indicates, in general,

an excess alkalinity from1955t o
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1966 of approximately 3 mlligrans per liter. During the years of 1967t hrough 1974
there was, in general, an excess acidity of approxinately 2 mlligrans. per liter.
The anal ysis of alkalinity performed for this study generally confirns the
concentration range being reported by the Authority. The excess of alkalinity or
acidity inthe range of 2to 3 mlligrans per liter would be classified as
insignificant, since a precision of + 1 mlligramper liter and an accuracy of + 3
mlligrans per liter expressed as CaCO; is reported by Standard Methods for
the tests.

PH neasurenents indicate that the water quality as neasured by this
paraneter has remained stable for the years of 1964to 1972. A nore detail ed
anal ysis submtted by the Authority also indicates that the pHis higher during
the summer nonths, a period of low flows. This occurs because of the
phot osynt hesi s process of al gae using carbon di oxi de.

The present |laws regulating strip mne and deep nmne coal operations shoul d
prevent any further increase in acidity due to future mning operations, and the
proposed abatenent plan will provide for a decrease in the acidity of Yellow
Oeek. Therefore, the overall alkalinity - acidity bal ance fromthe Yell ow O eek
it er shed shoul d be i nproved.

Stream Qual ity

During the initiation of this study, Feld Engineers wal ked the Yellow
Qeek Basin in an effort to |locate discharges from abandoned strip mnes and
deep mnes. The field reconnai ssance was perforned from January to
April, 1971, and 261 sanpling stations were selected for pH and flow

measur enent s.
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Appendi x "C' lists the pH, flow measurenents and general |ocation of
the 261 sanpling stations, and Plate 5 shows the |ocation of the sanpling
stations which were selected during this first sanpling program This Plate is
col or-coded to indicate the pH of discharges into Yellow Creek and its
tributaries and the pH of the streans. The sanpling station nunbers narked
with an "X' denotes a streamsanpling station and a nunber w thout an "X' denotes
a discharge sanpling station discharging into a natural stream The col or

code used on the Plate is as foll ows:

Bl ue pH 7.0 . 8.5

G een pH 6.0 - 7.0

O ange pH 1+.0 6.0

Red pH 2. 0-
4.0

The P ate shows that 24 out of the 261 sanpling stations had a pH of 2.0 to
1+ 0 wth 20 out of 24 stations being di scharges fromabandoned and deep m nes,
whi ch include seepages and overland flow The remaining 4 stations
nmonitored resultant streamquality. Mst of the acid m ne discharges were
located in the headwaters of the Basin and, nore speci fically, enanated fromthe
Sanford Nunber 1 and 2 mning conpl ex | ocated near the confluence of Bauder Road
Tributary and Yell ow O eek.

Sanpling stations nonitoring direct discharges and resultant water quality
fromthe Sanford Nunber 1 and 2 mning conplex with a pHof 2.0 to 4.0 are as

fol | ows

Sanmpling Stations Sanmpling Stations
Stanford No. 1 Stanford No. 2
197X 171
200X 175X
203 176
201+
232
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The foregoi ng acid mne drai nage di scharge sanpling stations had the highest
flows and the nost degradi ng effect upon streamquality wthin the Basin. The
di scharges had the distinct orange-red col oration of an acid m ne di scharge whi ch
stai ned the road ditches al ong Bauder Road and caused the standard "Yel | onboy"
coloration of the Bauder Road Tributary to Yell ow O eek.

Subsequent investigations were instituted at regular intervals throughout
1971 in an attenpt to pinpoint the major sources of mne drainage. Appendix "D

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

iron and sulfate for three sanpling periods of March 29 to April 16, 1971; May
28and June 14, 1971.

The May 28 and June 14, 1971 sanples were used to develop Plate 6,
whi ch gives the water quality of Yellow O eek, Bauder Road Tributary and Kelly
Road Tributary in pounds per day. This data was used to develop the sulfate
bal ance whi ch was used to verify the validity of the chemcal constituents and
f1 ow nmeasur erent s.

An eval uation of the streamwater quality paraneters neasured during the

study for the sanpling stations noted on Plate 5to Pennsyl vani a Departnent of
Environnental Resources and United States Public Heal th Service recomended

water quality standards is as foll ows:

Par anet er | DER USPHS Stream Sanpl ing Stations Average Véter Quality Measured

Sream Dri nki ng
St andards | Wt er

St andar ds
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
Tot al 1.5nmy/L |0.3 ng/L |3.3 2.9 3.0 10. 7 3.6 16. 3 6.5 1.1
lron
Sulfates | - 250 nyg/L | 340 360 365 420 420 430 370 185
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Sreamsanpl i ng station 163X | ocated bel ow t he confl uence of Yellow (eek and
its Bauder Road Tributary exhibited the worse water quality. This station
nmeasured the conbined effects of the Stanford Nunber 1 and 2 mini ng conpl ex
pl us ot her mscel | aneous abandoned mnes in the headwaters. The degraded stream
water quality persisted to the confluence of Yellow Geek and Little Yell ow O eek.
Bel ow this confl uence Yell ow Greek's water quality inproved because of the dilution
and al kaline waters of Little Yellow Qeek and other snall alkaline tributaries.

The sanpling and anal ysis programfor pH acidity, alkalinity, total
iron and sulfate indicate that the water quality at the nouth of the Yell ow Creek
woul d be an acceptabl e source of water for a nunicipal water supply system
The 'average sul fate concentration of 185 milli grans per liter is higher than

woul d be found in a watershed without coal mning, but is still less than the

250 mlligrans per liter set by the U S Public Health Service asS the

maxi mum concentration limt for potable water.
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6. 0 PRCPCSED ABATEMENT PROGRAM

The proposed abatenment program whi ch woul d provi de the nost
effective water quality inprovenent in the Yell ow eek Drai nage Basin
consists of the elimnation of acid mne drai nage di scharges fromthe S anford
Nunber 1 and 2 mining conplex. This will require the sealing of all nmne
openi ngs, the restoration, including reveget ation of two adjacent strip mne
areas, the installation of grout curtains, and the disposal of nine refuse
pil es adjacent to the Bauder Road Tributary.

Drawings 1, 2 and 3 show the general |ocation of the proposed grout
curtains, the refuse piles which require disposal, and the general |ocation
of the deep mne openi ngs which were located during this study and which
will require seals. These draw ngs al so show the location of the core
borings perforned and the contours of the Uoper Kittanning Coal as
interpreted fromthe core borings.

V¢ recommend that the foll owi ng acid nine drai nage pol | ution

abatenment programbe initiated in two phases:

-Phase | wll consist of the installation of deep nine

seals and grout curtains in the Sanford Nunber 1 and 2

m ni ng conpl ex.

-Phase Il will beinitiated after the results of the deep m ne
seal i ng have been eval uated and will generally consist of the
renmoval of and burial of refuse piles against the highwalls of
Strip Mne "A" and "B", regrading of refuse areas and strip

m ne recl amati on.
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PHASE | - Deep M ne Sealing Program

A. Stanford Nunber 1 Mne Conpl ex

The sixteen (16) drift entries located during the study shoul d
be hydraulically sealed and one (1) controlled overflowinstalled to
insure that the m ne pool does not rise above an el evation of 1,105
feet. If the mne pool rises above this el evation, seepage may occur
through the backfill of the reclained strip mne north and west of
the deep mnes. (See Drawings No. 1, 2 and 3)

A grout curtain should al so be constructed above the highwal l
of Strip Mne Area "A" to insure that no excessive seepage will
occur through this highwall. (See Drawi ng No. 3)

B. Stanford Nunber 2 M ne Conpl ex

The three (3) drift entries |located during this study shoul d
be hydraulically sealed and one (1) controlled overflow installed
to insure that the-mne pool does not. rise above an el evation of
1,100 feet. If the mne pool rises above this elevation, seepage may
occur through the backfill of the partially reclaimed strip mne to the
north of Strip Mne Area "B'. (See Drawi ng No. 3)

A grout curtain should also be constructed above the highwall of
Srip Mne Area "B' to insure that no excessive seepage wll occur

through this highwall. (See Drawi ng No. 3)
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PHASE Il - Strip Mne Reclamati on Program

Phase Il should be initiated after all of the deep mne seals have been
installed and the mnes filled with water. The Departnent of Environnental
Resour ces shoul d observe the highwal | s and deep nmine openings for any signs
of seepage. If all the deep mne seals have been effective in reducing the
pol lution | oad and vol une of drai nage, then Phase Il shoul d be inpl erment ed.

Phase Il wll consist of the renoval, burial and regrading of
deep mne refuse piles; and the conplete reclamation of Strip Mne
Areas "A' and "B' as shown on Drawngs Nos. 1, 2 and 3.

A. Deep Mne Refuse Pile Renoval and Buri al

The refuse piles designated Area "D', "E' and "J" should be
renoved and buried against the highwall of Strip Mne Area "B". Refuse
pil es designated Area "F', "G and "H' should be removed and buried
agai nst the highwall of Strip Mne Area "A'. Area "C' and "C-|" are
waste piles which are predomnantly clay and should be used to seal the
bony. (See Drawings No. 1, 2 and 3)

After the refuse piles are renmoved and buried, the disturbed areas
shoul d be regraded, covered with soil and reveget ated with grass.

B. Strip Mne Reclamati on

Srip Mne Area "A' and "B' should be terrace backfilled and
revegetated with a grass cover to mnimze infiltration and percol ation
of surface water through the spoil material. The location of the

Srip Mne Areas to be reclai med are shown on Draw ng Nunber 3.
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7.0 PRELI M NARY COST ESTI MATE

A cost estimate for the inplementati on of the proposed Pollution
Abat ement Project for the Stanford Nunber 1 and 2 Mne Conplex is as
fol | ows:

PHASE | - Deep M ne Sealing Program

A. Deep M ne Sealing

The nineteen (19) m ne openi ngs scheduled to be sealed are
nostly caved at the portal; therefore, the installation of these mne seals
will be perforned through drilling procedures. After the mne seals
have been pl aced, pressure grouting operations will
be perforned in the adjacent strata, 50feet each side of the opening. The
pressure tests indicate an average porosity for grout intake of 15 percent with
noderate perneabi lity ranging from625feet per year to 1,800 feet per year.

B. Controlled Overfl ow

Two mine entries wll be converted to air seal |ock type of
control |l ed overfl ow structures.

The estimated cost includes all necessary materials, |abor and
equi pnent to performthe work plus the cost of all access roads and the
restoration thereof.

C. Pressure Gout Curtains

Pressure grout curtains are proposed to be placed between the mne
seal grouting in seepage areas above the highwalls of Srip Mne Area "A"
and "B". W estimate that the drilling operations
wll 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 punping costs
for the placenent 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 |linea
feet of grout curtain between mne seals, at a cost of

approxi mately $106 per lineal foot will be required for control of

seepage
Sub- Tot al : PHASE | $772, 000
PHASE Il - Strip Mne Recl amati on Program
A. Strip Mne Reclamation
Strip Mne Reclamation work wll include erosion and
sedi nentation 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 foll ows:

Er osi on and Sedi nentati on $5, 000
Cl earing and G ubbi ng(5acr es@400/ acr e) $2, 000
Dewat eri ng | npoundnent s(3 each at $500/ each) $1, 500
Backfilling and G ading(65,00 cy at $0.60/cy) $39, 000
R p Rap Channel (150sy at $20/sy) $3, 000
Reveget ati on(20 acres at $700/ acre) $14, 000

TOTAL $64, 500
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B. Refuse Pil e D sposal
The refuse pile disposal will consist of the renoval,

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

inthe strip mne areas. Refuse piles "E' and "J" wll be

removed and buried against the highwall of Strip Mne Area “B’.
Refuse piles “F', “G and “H shoul d be renoved and

buried against the highwall of Strip Mne Area "A'. The

cost per cubic yard will include all labor, naterials, equipnent,

reveget ati on and mscel l aneous work for the inplenmentation of this work

item
$3,400 cy at $3/cy $10, 000
Sub Total Phase 11 $74, 700
TOTAL for PHASE | and PHASE 1|1 $846, 700
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8.0 SUWARY AND GONCLUSI ON

It is the reconmendation of this study that the greatest benefit to water
quality in the Yell ow O eek Vétershed coul d be achieved by elinmnating the acid
mne drai nage fromthe Sanford Nunbers 1 and 2 nine conplex. This will require
the sealing of all deep mne openings, the sealing of two strip mne highwalls
with a grout curtain, the restoration including revegetati on of two adjacent
strip mne areas and the di sposal of mne refuse piles.

The effect of this action would be to renove 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
fromthe Watershed if 100 percent effective abatenent is inplenented. These
values will fluctuate with the many variables regul ati ng groundwat er and surface
water flows such as precipitation, runoff, infiltration, percolation, porosity,
etc. The followi ng table indicates the estinmated naxi mum mni numand a verage
renoval of mne drai nage constituents fromYellow Qeek with the inplenentation of
the pollution abatenent project. These concentrations were observed during
the sanpling and anal ysis programas reported on Plate 6. Estimated renoval of
m ne drai nage chemcal constituents was determned by assuning the inplenentation
of the pollution abatenent project would result in a water quality simlar to
sanpl e station 235X | ocated upstreamof the proposed project area. Therefore,
the estimated water quality inprovenent is the difference between sanpl e stations

163X and 235X
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TABLE

Esti mated Renoval of M ne Drai nage Chem cal Constituents

Dat a Maxi num M ni num Aver age
Acidity (PPD) 1, 670 470 1, 000
Total Iron (PPD) 710 135 420

Sul fate (PPD) 11, 500 3,180 7, 300

The average cost effectiveness for the inplenmentation of the
pol  uti on abatenent project for the renoval of one pound per day of
acidity originating fromthe Stanford M ne Conplex is estinated
at $81+6. 70.

The estimated average streamquality at the nouth of Yellow O eek,
resulting at the conpl etion of the proposed pol |l ution abatenment project, 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 mlligrans per liter, an alkalinity of 50
mlligrans per liter and a sulfate concentration in the range of 100 mlligrans
per liter. This water quality wll be satisfactory for most fornms of aquatic
life.

The foregoing estinate is based on the difference between the existing
water quality of Yellow Geek at sanpling station 3X and the estimated renoval of
mne drainage constituents listed in the foregoing table.

Drawi ngs Nunber 1, 2 and 3 show the general |ocation of the proposed deep m ne
seals, the grout curtain, the refuse piles which require disposal and the general
| ocation of the m ne openings. These draw ngs al so show the | ocation of the core
borings perforned in the aforenenti oned contract and the prelimnary geol ogi c

structure of the Upper Kittanning Coal as interpreted fromthe project core borings.
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APPENDIX "B"
PRESSURE TESTING DATA



-~ ' Sheet No. 1 of 1
: ' Date Qu27=T72

REPORT OF WATER PRESSURE TESTING IN COR)E DRILL HOLES

Dam Site_Yellow Creek ; River Yellow Creek : Hole No.. 2 i+ Rig No. 1.

"~ Location of Hole W+60 75' LT Baseline "A"

Contractor Geo. Mechanics, Inc. ; Driller . Bob Copechal - : Elev. top of Hole 1112.0“
Type & No.of Pump beam i+ No. of Meter29792925 . plev,top of rock S
" _PART ] DATA ON FLOW TEST -
section of hole tested | Press. ‘ Water Meter Readings
Depth Elevation Gauge ' At At Total Gal, cr
lbs./ | Time Time | Time [start | end |gals.cf | cu.ft,
From{ To | From| To sq.in.| Started | Stopped ! Min.| of of water | - per
' , _ttest | test |- used min,
55.4 60.0 50 9:30 9:3% 5 Blkk.o|32kL.51 100.5
50.4 55.0 50 9:40 | 9:L5 5 13280.0)3399.5| 119.5
{ i I ~
~PART 11 HOLDING TEST - MAXIMUM PRESSURE 50 p.s.i. .
Data on Pressure | Time on Fach 10 Jb. Droo .
Section of hole tested Gauge pressure at test intervals from :
_Depth Elevetion 50-40 ' 40-30 | 30-20 | 20-10 ! 10-0 Remarks
1 lb. | b, Ib. - | 1b. 1b.
rroml To | From | To (or higher pressures if necessar_ry) .
55.0 60.0 ~ No Hold B ] 1
50.00 55.0 No Hold . _ e
5.0, 50.0 L lmin. 30 sgc. 2 win. 6 min. |2 min.30skc. 30 mih.  To 8 p.s.i
[40.0 k5,07 1 min 20 sed. 3 min. 8 min.| 15 min. 30minh. To 5 p.s.i
‘ |

~Description of operations and general information:

1.85 hrs.



- o Sheet No. 1 of 1
‘ : Date 9-27-72

_RBPORT OF WATER _PRESSURE TESTING TN _CORE DRILL HOLES

Dam Site_Yellow Creek ; Rjver Yellow Creek ;; Hole No, 3 ~__: Rig No. 1

- Location of Hole STA. 8+00 77' LT = pgge line "A"

e e e S

Contractor, Geo. Mechanics : Driller Bob Copechal - _+ Elev. top of Hole1122-0_
Type & No.of Pump_Peam s No. of Meter 20792925 - . Elev.top of rock o
PART ] " DATA ON FLOW TEST
Section of hole tested | Press. ' Water Meter Readings
Depth Elevation Gauge ' At At Total Gal, cr
lbs./ | Time Time | Time [start | end {gals.of | cu.fi,
From| To | From| To | sq.in.| Started | Stopped! Min.| of of water | - par
SUI test | test | . used min,
153.5158.5 50 1:05 1:10 |5 3510.513576.5] 66.5 N
{L8.553.5 ~ 30 1:15 | 1:20 5___]3690.0{3820.0]130.0 |
[ | -
_PART 1] ___ HOLDING TEST - MAXIMUM PRESSURE 50 p.s.i.
Data on Pressure Time on Fach 10 1b. Droo .
Section of hole tested Gauge‘pressure at test intervals from .
Depth Elevation 50-40 40-30 30-20 20-10 1 10-0 Remarks
. b, | 1b. Ib. - | Ib. 1b.
From| To | From | To (or higher pressures if necessary) o
153.5158.5 1 No Hold __ —
18.5153.5 - No_Hold . B} e
43.5148.5 7 min. 15 min.| 30 min. — —— To 23 pas.ia_.
38.5 hS.iﬁ v B L min. 10 sech3min.15 gec. 8 mih. 18 min 30 min/To 3__p.s.i. .

Description of operations and general information:

2.05 hrs.
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Sheet No. 1

Date

of 1

9-28-72

Location of Hole

Type & No.of Pump_Bean

_Dafn Site Yellow Creek s River Yellow Creek s

REPORT OF WATER PRESSURE TESTING IN CORE DRILL HOILES

Hole No. 4 ; Rig No. 4.
STA 10+09 87 LT Base line "A"
; Driller Bob Copechal - ; Elev.

Contractor Geo. Mechanics

; No. of Meter 20792925

top of Hole_1137

: Elev.top of rock

DATA ON FLOW TEST

PART T : .
Scction of hole tested | Press. Water Meter Readings
Depth Elevation Gauge At At Total Gazr, cr
lbs./ 1 Time Time Time | start | end |gals.cf | cu.ft.
From| To | From| To sq.in.| Started | Stopped! Min.}| of of water | - per
: — . _test | test_ | used min.,
15h.5159.5. R - 8:30 8:35 | 5 13860 {3945 85 B
[29.515h.5 | | -o 8:50 8:55 513960 _| Lokl 8l _
- ! ~
| N W DU BN
_PART 11 HOLDI\TC; TEST - MAXTM UM PRESSURE 50 p., ¢
Data on Pressure Time on bsch 10 b, Dron 7
Section of hole tested. Gauge‘pzoqsmo at test intervals from
Depth Elevation 50-40 40-30 30-20 20-10 | 10-0 Remarks
1b. 1b. Ib. - 1b. 1b.
From] To | From | To (or higher pressures if nece Naf.y_) L i
5k.5159.5 | _ No Hold - | _
49.5 5k.5 _No_Hold ]
bh.51h9.5 lmin., 15 secl 3 min. |6 min.15lsec.10 min. 30 To 7 pasaie
39.5bb.5 | B I min., 20 secl U4 wmin. |8 min.15{" 1k mid. <0 Tp_aﬁpLsL;L,_-
.

P

Description of operations and general information:

2 hrs.



- -

~~ o Sheet No. 1 of 1'
Date = 9-15-72

REPORT OF WATER PRESSURE TESTING IN CORE DRILL HOLES

Dam Site__Yellow Creek; River_Yellow Creek:; Hole No. 5 ~___: Rig No._}

Location of Hole 15+72 219' LT Baseline "A"

Contractor__ Geo. Mechanics : Driller Bob Copechal - ; Elev. top of Hole 1122.0

Type & No.of Pump_bean royal . No. of Meter_20792925 " ; Elev.top of rock

PART ] DATA ON FLOW TEST

Scclion of hole tested | Press. Waler Mcter Readings
Depth  TElevation | Gauge ' At At Total Gar, ¢v
1bs./ | Time Time | Time |[start | end [gals.of | cu.fi.
From{ To | From| To sq.in.| Started | Stopped! Min. | of of water { - per
: . _Ltest | test | used | mirn, =
{45.0150.0 50 | 9:15 9:20 | 5 _P380.0]2k80.0) 100 | ~
"fko.0|i5.0 50 9:35 { 9:ko 5 P565.01266L.0] 99
35.0 |40.0 50 HOLD |NO FLOW | -
f [ ] .
L ! i P e

_PART 11 HOLDING TEST = M/AXIMUM PRESSURE 50 p.s.i.

Data on Pressure Time on Fach 101D, Droo . T
Section of hole tested Gauge(pressure at test intervals from .

Depth  Elevation 50-40 40~-30 30-20 20-10 | 10-0 Remarks
1b. | b, Ib. | 1b. 1b.

From|_To | From | To (or higher préessures if necessary) N
35.0 (k0.0 : | 30 sec. A min., 12 min.30isec. 8 min. 16 minl. To 3 p.s.i.
30.0135.0 1 min. 30 _sek.3min hodec. 10mid. 20 m_:Ln: 30 minl. _To 3 D.S,L__

] ] !

1

Description of operations and general information:

1.75 hI:.

B-L



-~ ’ , | Sheet No. 1 of 1
: Date _ 9-1-72

REPORT OF WATER _PF(ESSU}QFJ TESTING IN CORE DRILL HOLES

Dam Site Yellow Creek: River Yellow Creek : Hole No 21, . ; Rig No. 3

Location of Hole 0+16 343" RT Baseline "D"

Contractor__Geo. Mechanic, Inc. s Driller B. Battich - : Elev. top of Hole
Type & No.of Pump_Myno - i No. of Meter 20792925 . Elev.top of rock
PART ] DATA ON FLOW TEST ) 3
Seclion of hole lested | Press. Water Meter Readings
_125,DIQ Elevation Gauge ' At At Total Gar, ¢
lbs./ | Time Time | Time {start | end gals.of | cu.ft,
From{ To | From| To .sq.in.| Started | Stopped! Min.| of of water | - per
- _ test | test | used | min,
. 59.0i64,0 50 10:18 am 10:23 am t 5 1860.;_9 1957.0 97 0_. —

N | .
1 ! i ) ! S

__PART 11 HOLDING TEST - > MAXTMUM PRESSURE ¢ O .S, 1,

Data on Pressure Time on Fach 10 b, Dro
S_QQQQD_@%@_Q__O_LQ_SLQ_Q_Q_A Gauge pressure at test inter als from '
Depth Elevation 50-~40 40-30 30-20 20-10 | 10-0 Remarks
b, | b, Ib. | 1b. 1b.

Crom! To | From | To (or higher pressures if necessary) | L

59:0164.01 {_. NO HOLD . L

—574? 557) | L min. 20 sed. 2 m'in e b omin, mjnLlQA;e_Q,mlS, mig. TQ 3 n.g 3:_

1»9 2015k, 0 : : b min. 30 _secl 14 min.{ 30 min _ : = e . N

-

-

Description of operations and general information:

1.50 hr. . : ) : ' .



[

~. Sheet No. 1 of 1
Date __ 9-7-72 -
REPORT OF W}\H‘R PRESSURE TFS’UNG IN CORE DRILL HOLES_
Dam Site_ Yellow Cree} River Yellow Creek :; Hole NO 22 ; Rig No. 3.
Location of Hole 6+Oh 185' LT Baseline "C"
Contractor_ Geo. Mechanlc ; Driller B. Battich i Elev. top of Hole
. . Rockwell .
Type &‘No.,of Pump Myno i No. of Meter 20792925 . Elev.top of rock o
PART J DATA ON FLOW TEST
Sec Uon - of ho‘o _tested | Press. ' ~ Waler Mot T ]ndcunqﬁ
D epth LJ_Q\_/_QQQ_L Gauge At At Total Gai, o7
Ibs./ 1 Time Time | Time |start | end gals.cf | cu.fi.
Fr’om To | From| To sq.in.| Started | Stopped ! Min. | of of water | - per
S I 1 _test | test | ‘used | min, |
70_,@ GOl L 150 | 9:37 |7 9ike |5 loo0.0 2116.01126.0
| 6s.d 700l - s0 Ta12s 411:30 |5 boss 0l2396.5] 106 S
I N S I
| i ] ! e
_PART T ___HOLDING TEST = MAXIMUM PRESSURE 50 p.s.i, .
. __Data on Pressure _Time on Each 10 Jb.. p. Dron . |
Section of hole lested Gaugc(prcs sure at test intervals fr om
|_Depth _ Elevation 50-40 40-30 30-20 20-10 I 10-0 Remarks
v Ib. 1b. Ib. b, 1b.
From{_To | From| To | (or higher pressures if necessary) . e
70.0175.00 _ __{ | NO HOLD I — e —_—
65.0170.01 | | WO HOLD i S .
[60.0/65.0 ~flmin. 25 sed.3min.55sec. Syin. 35 I0nin| 16 mi- |0 b pis.i.
55006000 T T i | min somind ~— |62k p.s.]

Description of operations

2 hr.

and general in

formation:

B-6



APPENDIX "C"
SAMPLING STATION LOCATIONS
FIELD pH AND FLOW QUANTITIES



YELLOW CREFK

DRATHAGYE BAGIN STUDY
POLLUTION ABATEMENT PROJECT
LOCATION, FIELD pH and FLOW QUARTITIES

; FI.CH
SAMPLING < prs
GALLCHS | GALLOLS AT
srarron! pare Dl J/\T)T;CN 3 “I»)I. IS LOCATION
HUMBER PER PER
i MINUTE DAY
] iittle Connoauenessing Creek - 300 feet cast (up—
11X (1/28/71 |7.1 1.6 2,304 |streuwm) of Yellow Creek
TAEvIe Tonnooucnessine Creeh — LOU Teet West {oovm=
2X 1/28/12 1.5 2.1 3,02%  Jstream) of Yellow Creek
Yeilow Creek — 500 Teet north of confiuence with
3X 1/28/71 | 7.2 2.8 4,032 Cormoquenesaing Creek
D“1§g llouse —~ 150 feel north of Staticn #3, ¢ toe
L 1728771 |7.6 0.8 1,152 Jof slcpe on vest side of road.
5X  (1/28/71 (1.2 2.3 3,312 |[Yellow Creek - north of Station #k
202
6 1/28/71 |17.8 - - Drift Mine - 36 feet south of Pole 18
7 1/28/71 3.9 2.1 3,02L  |Drift Mine - east side of road
Fipe Dlsgggrbe ~ Wwest side of road and 20 feel souti
8 1/28/71 16.7 0.9 1,296 of Pole =55
9 1/28/71 k.5 - - Pipe Discharge — west side of road )
06/)
- - Drift Mine - east sid T 3, vosite Pole —%
10 1/28/7) 3.1 - - Drift Mine - east side of road opprosite Fo =5
104 1/28/71 5.2 - _ ?:szlllno - across from Station #10 on west side
Discharge ~ 300 feet north of Station 710 on scuih
11 1/28/71 17.7 - - side of private road that runs east of Yellow Creck %
- ) F‘ESDZ{;S.‘ 120 feet south of Pole 202 on west side
1z 1/28/71 1.5 - - of rozd, south of White houce ks
Pipe Digcharge - 90 feet north of Pole ?@gvon westh
13 1/29/71 117.3 - - eide of rood. O
. Discharge - north of Stalion #13 on east side of
1k 1/29/71 {7.6 - - road
Pipe Discharge — 36 Tect south of Pole Lof on weot
15 1/29/71 (7.0 - - side of road 9
Discharpe ~ north of Station
16 /09771 | 7.7 - - #1.0
17 1/29/71 |3.2 _ _ Prift Mine - at Station #10
18 1/29/71 16.6 - - Discharre - ecast side of road nepr Pole 918165
o Pipe Biccharge «~ cast side of rond and north of
19 1/29/71 6.9 - - ald Lorm
20 1/29/771 7.0 - _ Ditch ~ cast side of road by drivewny
. e /e . . 25 feet north of Station #20 on east side
D t — - ¥ 1 - .
21 /29771 17.9% Diteh e nd
Discharge - 60 feel south of FPole 691/32 and south
22 1/29/71 7.5 - - of Gtation #20 on east side of road
Vi HGG
. 7]
X" 4fter nurber denotes strceam sampling station 3/19/{&

No "X" denotes discharge sampling station

d.



YELLOW CRFEK

DRAINAGE BAGIN STUDY
POLLUTION ABATEMENT PROJECT

LOCATION, FIELD pH and FLOW QUANTITIES

&t

. FLOW
SAMPLING : — — -
STATION| DATE pli GALL‘ONS GALTquo LOCATION
NUMBER PER PER
B MINUTE DAY
Ditch - West side of road that crosses
23 1/29/71 16.8 - - Yellow Creek
24 1/29/71 7.3 - - Dischargc - west side of road opposite Station #23
25% 11/29/71 |7.h - - Stream - cost side of road
26X 11/29/71 |T1.3 - - tream ~ 25 feet north of Station #25
Siream — west of road, coumbined {iow of otation 7 25
27X {1/29/71 7.4 - - and 26. '
28 1/29/71 6.5 - -~ Discharge - east side of rozd in rocks
29 1/29/71 6.9 - - Ditch - cast side of road near Station #18
30 1/29/71 {T.0 - - Ditch -~ cast side of road by culvert near farm
31y j1/29/71 {7.0 - - tream ~ west side of road ascross from Station #30°
32X |1/29/71 7.2 - - Stresm - east side of road north of culvert
Streem - easl slae of TOo&d, Small sirewn riowing ITdr
33X 1/29/71 {T.7 - - ‘house into Station #32
k¥ 1/29/71 17.5 - - Stream - east side of road and east of Station #33
%X (2/8/71 |7.6 7.5 110,800 |Stream ~ east side of road
36 2/8/11 7.6 0.5 677 |Ditch - south of Station #35
37 2/8/71 7.2 - - Dit.ch - north of Station #35
38X j2/8/71 T.h 7.5 10,800 |[Stream - west side of roud near Station #35
39X [2/8/71 ]6.0 2.5 3,600 |Stream -~ east side of rozd near house
LoX 12/8/71 7.2 10.0 |1h,h00 |Streem - east side of road
ka 2/8/71 |T.b 15,0 |21,600 |[Ditch - north of Station #k0
hox  {2/8/171 1T.h 1.0 1,b40 |Stresm - west side of road across from Station allel
) Stream ~ cast side of road, north of Iwy. Marker 3
W3xX  {2/8/11 (7.2 T.5 10,800 and scuth of farm 1.0
Lk 2/8/71 7.2 Ponded - Pond - northeast of Station #U3 behind farm
3
hs 2/8/71 |74 1.3 1,800 |Discharme ~ 10 feet south of Mwy, Marker 10
S V.G,
3/19/1h




rC

FC

YELLOW CREEK

DRAINAGE BASIN STUDY
POLLUTION ABATERMENT FROJECT
LOCATION, FIELD pH and FLOW QUANTITIES

: FIOW
SAMPLING T e ,
STATTON| DATE pil G/\LI:(A..) (xALIj\ IS LOCATION
HUMBER PER PER
e MINUTE DAY
L6 2/8/71  |T.b4 7.5 10,800 |pitch - On east side of road
W7 2/8/71 |7.6 | 15 21,600 |Pipe Dischurge - West of road
W8x 2/8/71 7.2 .18 1,123 |Stream - East of rcad at farm
ko 2/8/71 {7.4 7.5 10,800 |Ditch - North of Station #48 on east of road
50 2/8/7L L,2 1.0 1,Lk0 Uischarge - North of culvert; east side of road
51 2/8/71 3.5 1.0 1,450 [Discharge - South of culvert; cast side of road
. Culvert - west of road; Confluence of bStations
52 2/8/71 |3.7 | 15.0 21,600  [535 and 51.
53 2/8/71 6.0 2.5 3,600 |Ditch - South of Station 51; north of mine.
sl 2/8/71 13.0 1.1 1,584 |Ditch - South of Station 53 at mine on east side ef toad.
55 2/8/71 |3.0 1.0 1,440 [Ditch - South of mine on east side of rcad
§ Discharee — South of culvert; below road crossing
(=g (o T T > >
56 2/8/11 5.8 1.2 2,160 on east side of road
57 2/8/71 16.5 3.0 4,320 |Culvert - East side of road.
58 2/8/71 6.2 0.9 1,296 {Culvert - East side of road.
59X 2/8/71 6.1 30.0 43,200 Stream — At old mining area.
60 2/8/71 3.1 Seepag - Drift Mine -~ Southeast of Station 59
61 2/8/71 3.0 Seepag - Drift line - East of Station 59
62 2/8/71 3.2 3.0 4,320 Culvert - Fast side of road; North of Station 59,
63 2/8/71 3.1 1.1 1,584 [Discharpe - 50 feet east of culvert of Station 62
6hx 2/8/171  [T.3 2.5 3,600 | Stream - 75 feet west of Station 62.
Stenford #1 L e . . . ,
Tnjgéd = 2/8/71 6.5 3.0 4,320 |pischarpe - 190 feat South of Station Gl Vest side
Stentord #1
66X 2/8/71 6.2 30.0 43,200 | Yellow Creck - between Stotions 6h ond 65
Stanford #1
I 67; 2/8/7tL 16,1 | 30.0 13,200 | Yeliow Creek -~ Southwest of Station 65
68 2/8/71 7] 30.0 43.200 Culvert - Fast side of road; 100 fect south of
I 2/8/1 f - - Wale Pole £112353
J.R.C.
3/19/1h
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YELLOW CRFEK
DRAILAGE BASIH STUDY
POLLUTION ARATEMENT PRCJECT
LOCATION, FIELD pH end FLCOW CUANTITIES

FLOW
GALLOIG | GALLONS LSCATION
PER PER
MINUTE DAY o S

SAMPLING
srarron| pate  |pn
NUMBER

69 2/ 8/71 |6.8 |Seepage - culvert - 50 feet east of W.P, File #112::7

70 2/ 8/71 6.9 1.0 1,440  [Ditch - lorth of Statict 69

71X 2/12/71 6.8 - - Yellcw Creek - lorth of Zelly Fc=d at Brizze |
Pine ~ischewse - Scuth of Kelly -ocad, we:T of nous:

72 o/12/71 |5.7 | 1.39 | 2,000 Sivaay (a0 o)

Diteh - 100 Fee: west cf Steticn 723 Nor:z of
.78 1,125 Zellyv Rcad : - -

3 2/12/71 5.0

Zine _ischsa:

S
Th 2/12/71 13.6 1.0k 1,500

75 2/32/7% 13.7 1.0k 1,500

76 2/12/71 6.3 1.56 2,250

77 2/12/71 16.5 3.57 5,143

mn

78 2/12/71 6.5 1.25 1,800

79 2/12/71 16.8 3.13 I, 500 Ditgz_~éo £+ wezt of S=ztion T7. .

B Pine Tischarze - 50 ©t, west of Ztatizn 77y Fest cf
80 2/12/71 |6.7 8.33 {12,000 [iellv Reoad of Fole # P.Z. 32. oV ZUH.EL)
Diter = 0.5 mile west ¢ Staticrn 723 Zast of Kelly
81 2/12/71 6.0 | 12.5 18,000 Road; ¥ntrance %o sirit mine.

82 2/12/71 15.9 8.33 {12,000 Diten - 50 £t. west of 3tation <13 Fzst oFf Kellwy F::zj.
™ tion B

e

e

i)
ft. west of Ztat:
83 2/12/71 (6.2 12.5 18,000 e d a2 CaeL P,

84 2/12/71 16.8 1.3h4 2,000

85 2/12/71 16.5 Y, 17 6,000

86 2/12/71 16.8 | 25 36,000 {Ditch-250 Ti. Vest
e ~ 250 [t.

87 2/12/71 |h.9 1.25  }1.800

Dischnarge ~ 250 fU. wess of Steilon €33 Z:st of Kelly
88 2/12/71 15.5 | 12.5 15,000 {Road; 30 Tt. off rcadwal.
Diteh -~ 230 ft. west of Station 353 Fust 2 Kelly
18,000 Road, :
it Discharze - 250 ., west ¢ Station 53 West of
1v Hoad {eh" R,c.P} -
rpe - 1.2 mile west of Stetion 715 Zast cf
st of roudwew,

89 2/22/71 {6.3 | 1

[\e]
N

90 2/12/71 6.5 | 25 36,000

91 2/12/71 §6.2 1.h 2,118

JoLd,

3/23/7h

c-h



&7

YCLLOW CREEK
DRAILAGE BASIN STUDY
POLLUTICI] ABATEMEXNT PROJECT
LOCATION, FIELD pH end FLOW QUANTITIES
SMPLING| T b =
SPATION! DATE ol A;?O”O GAL%OHU LOCATION
NUMBER ER PER
MINUTE DAY
Pipe Discharye - 1.3 mile west of Station Tl; west
92 2/12/11 | 7.0 2.08 3,000 |of Kelly road. (12" C.M.P.)
Pipe Disch ¢ - 1.7 milc west oi otation [1lj West
93 2/12/71 { 7.1 8.33 | 12,000 |}of Kelly G (24" C.MLPL)
Pipe Discuarge
94 2/12/71 1 7.0 8.33 112,000 |nder rosd to east side of rozd (12" C'P)
95 2/12/7v 1 7.2 12.5 18,000 Ditch - East side of Kelly Road.
96 2/12/71 1 7.1 1 25 36,000 |Pire Discharge - West of Kelly Road (24" RCP)
g is ¢~ Last of I-19; 100 iv. south of
97 2/16/71 | 7.7 5.0 7,200 : ray 5/85 (48" RCP & 4" wnderdrain)
Tive Dis - sast of I-79; 0.5 m1 Trom Yellow
93 2/16/7y 1 7.7 1 25 36,000 |<Creck Reor and I-T9 Remp at Highway Marker 5/80 (24"
Little Ccennog : Creek - 20 f1. South of flow
99X 2/16/71 | 1.6 25 36,000 entering 1 Station 97.
) Pine Disc ¢ - Bast of I-T79 at Highwzy l.arker
100 2/16/71 1 7.5 | 25 36,000 |56/00 (L&Y n.C.P.)
101 2/16/71 [ 7.3 25 360 |Discharge — Fast of T-79; at Highway Merker 6/25
102 2/16/70 1 1.5 5.08 %/%85t of 1-79; 200 Ti. South of
~ Last of I-79; at Highwvey Mark
103 2/16/71 |6.7 63 : .)b@st of I-T79; at Hig v barker
e - bLast of I-79; 100 fi. Bouth of
10k 2/16/71 { 7.1 | 25 v 6/L5 (2" R.C.D.)
e - hast of I-79; 25 ft. South of
105 2/16/71 1 17.0 8.33 - 6/50 (18" Rr.C.P.)
106X |2/26/7) 16.9 | 25 36,000 |Yellow Cr= 10 ft. above Station 105 outlet.
Culvert - t of I-79, 250 ft. North of Highway
107 2/16/71 7.0 1 25 36,000 |Marker 6/50.
Pive Lis e — hast of L-f9; 200 ft. Lorth of
108 2/16/11 8.0 12.5 18,000 Highvay arher 6/55 (L' R.C.P.)
I Tipe D Horre - Last of 1-T9; Mighway Harker 0705
109 2/16/71 | 8.0 .5 100 | (12" Capy
i Di e Past of 1-79; 300 ft. Horth of
110 2/16/7) 1117 1.66 2,ho0 - 6/65 (12" R,C.P.)
e - Fast of 1-T9; 250 ft. South of
111 2/18/11 8.1 12.5 18,000 vher 6/75 (2 R,C P
e - Bast of TI-793 15 ft. South of
112 2/18/71 (7.2 1.25 1,800 Hirhvey er 6/00 (7" a.p.P.)
Pive Discharge - Rast of I-793 200 ft. South of
113 2/28/71 1.3 .83 1,200 | Highwoy Devker 6/95 (18" CML.P,)
Strip Mine - Eust of I-79; between Highway Markers
1k 2/18/71 |h.9 5 7,200 T/00 end_1/0%: Horih Fnd of Mine
J.R.C.
3/19/7h

RCP



DRAINAGE BASIH
POLLUTION ABATEMELTD

YELLOW CRFEX
STUDY
P2OJECT

LOCATION, FIELD »H and FLOW QUAITITT

o
ES

FIoW

SAMPLIHG — - e

GALLONS | GALLCLS LOCATIC
STATTON| DATE | pH ;;R’ s :
RUMEER MINUTE DAY

115

2/18/71

25

36,000

S

116

2/18/71

Ponded

137

2/18/71

Ponded

“t. South o

£ Station 116,

118

2/18/71

119

2/18/71

120

2/18/71

121X

2/18/71

122

2/18/71

123

2/18/71

12k 2/18/71 11.5 25
125% {2/318/71 (7.} 25 36,000 Jentrance —o -
. TIille -~ Beconl Zricge ~o Left ©
126X {2/18/71 {7.5 25 36,000 |Yellow C
C bri Lelv -2 Yel_ow
127X {2/18/73 (7.2 25

c-6

""" eeky 210 L.
128 2/19/71 |6.2 1
129X 12/19/71 16.3 - - Stream - 100 ft. {rom Staiicn 128,
130 2/19/71 6.7 - - at orth end of nire.
Troahidsite To 1le 7 of Tell:w
131X {2/19/71 (6.7 25 36,000
-~ Entering fzrm rond To left 7 Yellow
132% |e/r9/73 |6.7 2f 36,000 | Sree
133 2/23/11 }5.4 12.5 1.8.000 | Tischaree - North ¢ Stsidicr 132
i 134X {2/23/71 16.7 12.5 18,000 {Yellow Creex - 273 S, From Station 273,
¥
135X |2/23/71 |6.9 12.5 18,000 [Vellew CrceX - 111 94, “rom Station 774
136% (2/23/71 |7.0 25 36,000 | Yellow Creei = 200 7t, “rom Station 135,
137Tx 12/23/71 16.9 25 36,000 | Yellow Treck - 150 ft, Srom Station 136,
J.P.C
3/15/7-
i{‘
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YELLOW CREEK

DRAINASE BAGIN STUDY
POLLUTICI, ABATEMERT PROJECT
LOCATION, FIELD pH and TLOW QUANTITIES

C-T

- FLOW : -
S{?{‘KHE); e | pn GA;,;,SNS c/\;ggws LOCATION
NUHBRK MINUTE DAY
138X | 2/23/7116.9 - - Yellow Creek -
B 139% [ 2/23/71 1 7.0 - - Yellow Creek -
140X | 2/23/71 ] 6.5 - - Yellow Creek -
1hax 2/23/711{ 6.0 - - Yellow Creek
1h2x 2/23/71 | 6.2 - - Yellow Creek - North of Siream
3% | 2/23/71 | 6.2 - - Yellow Creek - South of Streem
I | 2/23/71 5.3 - - Yellow Creek - End of Stre;m
1h5% 2/23/71 15.3 - - Yellow Creek -
16x | 2/24/71 | 7.0 12.5 | 18,000 | Stroam ~ i
17 2/24/71 | 6.25 6.25 9,000 S<yin Mine - Stream flowing from.
148 2/oh /11 | 7.7 25 36,000 Irift Mine - Seepage enters stream from mine area.
249 2/24/71 1 8.0 6.25 9,000 | Zrift Mine - Seepage from mine.
150 2/24/71 1 8.5 5 7,200 { Lrift Mine - Seepage from mine.
151 2/2h/71 1 8.3 12.5 18,000 | Zrift Mine - Seepage from mine.
152 2/2&)71 7.k 25 . 36,000 | Trift Mine - Seepage from mine.
153 2/2h /71 1 9.k - - Ctrip Mine - Ponded area; 20 Tt, diameter
15k 2/24/T71 [T 5 7,200 | Strip Mine - Stream from miné.
155 2/2h /71 | 8.2 - - Ind of 6" pipe; Water pumved from active minc.
156 2/24/71 | 8.2 - - Funped vater enters pond.
157% |2/2u/71 8.2 - - Yellow Creek - Pumped water enters stream.
158 2/24/71 | 8.1 25 36,000 | Ctrip Mine - Seepame from mine,
159X | 2/24/T1 (7.1 25 36,000 }’“r-i]_,]_oﬁw__{éfo;ll ~ Mong Strip Mine.
160X |2/e5/71 | 7.2 25 36,000 | Yellow Creek ~ Along Roadway.
J.R.C.
3/29/1h




DRAINAGE BAGIX

YELLOW CREEK
STUDY

POLLUTION ABATEZNT PROJECT
LOCATION, FIELD »H and FLOW QUANTITIES

SAMPLING
STATION
NUMBER

DATE

pH

.00

GALLONS |GALLONIS
PER PER
MIRUTE DAY

LOCATICN

161 %

2/25/71

7‘3

25 36,000

Yellow Creek - Off Roadwsyr

162 %

2/25/71

7.0

5 7,200

Yeilow Creex - 70 ft. from Roadwer.

163X

2/25/71

7.2

25 36,000

Yellow Creek - 500 ft, from Roaclvway

Stanford #2
160X

2/25/71

6.2

25 36,000

. - Bauder R4. Brznch ~ 1CD £7. beyoni

2

Stanford 72 T Bauder Rzl braneln - Uostram 1Yol
165%  |2/25/7L |6.0 - -

Stanford #2 %~ Bauder Rc. Branch -~ DownsIream
166% {2/25/71 6.2 - - from Stezion 16k,

Stanford #2
167 2/25/71 15.2 - - S7riv Mine - Seepage frcrm mine,

Stanford #2

| 168x le/es/71 |5.4 25 36,000 |S=reem ~ Upstream fronm
Stanford #2 Treek Louder s:m frem

169 %

2/25/7x

Stanford #2 % Esuder Road Sranen - Downsirzam Jron
170X j2/e5/71 5.9 - - .
Stanford] 2
171 2/25/T1 | 3.1 25 36,000 |¢
stanford 72 e = Upe-wrezn Trem
17 2/25/71 16.3 - - 5
StanTord #2 Yeilow creew ssuder Foad osranch - Downstiream frewn
173X [2/25/71 (6.2 - - S~ation 171.
StanTord 72
ATk fa/es/11 |5.8 6.25 9,000 |Siream - Hext to louse Trailer.

Stantord 72

175 % {2/26/71 | 3.5 6.25 9,000 |Y=low Creek Bauder B4, Irarch-Farellel "o Mine T:2d
Vild Do ¥ealcd=otirdory WNo. 2
176 2/26/71 13.7 8.33 12,000 Flow out of Mire.

StanTord #2

177

2/26/71

5 7,200

Yicw out of ninoy 120 v, ziove

StanTord 72

178 2/26/71 {h.3 - - L-ift Mine - Ccepoge in swmrny aren,
Velilow O Bander Poad franci. -~ At Briize
179 X |2/26/71 16.0 - - for Lrivevay.

180X |2/e6/71 |6.7 25 36,000 | Y2llow Creek-Bander Poad Branch
181 X {2/06/7L (7.7 25 36,000 | Z5ream -

182 X

2/26/7).

o)
N
.

;!

18,000

Crremn ~ 40 ft. above Staticn 181

183

2/26/1

9,000

Liteh -

J.E T

W .
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YELLOW CEREEK
DRAINAGE BASIN STUDY
POLLUTION ABATH:ENT PROJECT

LOCATION, FIZLD pH and FLOW QUANTITIES

SAPLING
SPATION
NUMBER

DATE

pH

FIOW

GALLONS
PER
MINUTE

GALLCHS " LOCATICH
PER
DAY

18Y

2/26/71

25

36,000 |Strip lMine - Across Road frcm Stream,

S 185 x

2/26/71

7.0

25

36,002 |Stream - from field.

186 %

2/26/71

1.5

Yellow Creek - Bauder Road Zrznch - Intersesct

ion &alos

re

- - stream that follows road.
Yellow Creev-—Bauder Foad = 7 - Intersecticn above
187y |2/26/71 7.7 - - stream
Yellow Creel-Bauder Road frsnia ~ Below sirezn
188 X | 2/26/71 18,0 - - intersection.
189 - - - - No Station Listed.
190 X [2/26/71 6.7 - - Yellow (ree¥ - Bauder Road
Yellow Creel-Rauder Road =
191 X {2/26/71 16.1 - - Right Zranch
Yellow Creek-Bauder Read ]
192 X [2/26/71 (5.4 - - Left Brench
193 X {2/26/71 |5.5 - - Yellow Creek-Bauder Rozd PBrsnch
19Lh ¥ {2/26/71 15.9 25 36,002 |Yellow Creek-Bauder Road Pra=ch
195 X [2/26/71 6.1 12.5 18,000 |Yellow Creek-Bauder Road Tranch
196 X 12/26/71 15.9 - - Yellow Creck-Bauder Road Rra-oh-Pinkerton Tzrm Areca.
Stanford]ii-
197 X |3/1/71 3.5 25 36,000 |Stream-flong road as it enters Main Sireem.
Stentord |1l ’
198 X {3/1/71 15.9 - - Main stream above stream alcnz road.
Steniord|#1
199 X {3/1/71 6.5 - - Main strecam below stream alernz road.

stanford

7l

200 X {3/1/71 13.5 8.33 | 12,000 [Stream — from swamp arca.
Stanford|#l . . .

201 |3/1/71 |h.1 6.25 | 9,000 |Strip !fine - 200 ft. off road.
Stanford|#l

202 3/1/71 {3.7 - - Slrip Mine - 100 ft. off rcad.
Stanford|#1

203 3/1/71 3.5 - - Strip line.
Stanford #} } . U

204 x| 3/1/71 3.5 3.13 )t,‘)OO Stream-from hillside,
Stanford{#l .

205 371771 (hoh 2.77 h,005 | strip Mite=leepage.

St engord
20

1
3/1/71

.2

12.5

18,000 | Strip Mine-Soepage.

J.R.C.
3/19/7k

c-9



YELLOW CREFFK
DRAINAGE BAGIHN TUDY
POLLUTION ARATEMEXNT PROJECT
LOCATION, FIELD pIl and FLOW QUANTITIES

SIMPLING
STATION
NUMBER

DATE

pll

FLOW

GALIL
PE
HMINUTE DAY

0HS | GALLONS LOCATION
R PER

Sgﬁﬂford

A/

b1

- Pipe Discharce -~ (15" concrete pire)

208

3/1/71

3.3

36,000 {pipe Discharse — (18" concrete pize)

209

3/1/11

L, 6

.5 18,000 {Drift Mine - Seepage from mine.

210X

3/1/71

.5 18,000 |Stream-slong roed.

211

3/1/11

.33 12,000 [Drift Mine - Seepage from nine.

212 3/1/71 |h.2 12.5 18,000 |Strip Mine - Stream from mine,
Discharge T 157 concrete Tipe tening water

213 3/1/11 (4.6 - - across rczd.

] Discharge -~ Lorth ci 15" conerste ripe teiing water
21k 3/L/71 15.2 - - ecross rczd.
215 3/L/7L 15.7 8.33 | 12,000 |Pive Discharce - Under roziway (17" C.MLF..
216 X |3/1/71 6.7 - - Stream - 300 ft. from roa? intersscticn.
217 3/1/71 6.7 12.5 18,000 |Pive Discharce - Siream from hillside. (177 C.MLP

218

3/1/7

7,200 {Pipe Discharse (15" R.C.F.)

219

3/1/71

3.

57 5,142 [Strin Mine ~ Stream from mine,

220

3/1/71

25

36,000 |Pive Discharze - (15" C,M.P.)

221

3/1/71

25

36,000 |Pire Discherve — Herth sile of pirs

]
b

o~
=
\J1
[
-
==
=

~

227 x

-33 ] 12,000 }Yellow Creex -

222 3/1/7L (5.7 12,5 18,000 |{Pine Discharze — South siis of pire (35" I.M.F.)
203 X 13/1/71 6.0 12.5 18,000 |Stream-Pervendiculer to Izuder Ré. and 27° from €1,
Stanford |#1
Nl Ky Py S - - Stream -
tanford |1 )
2257y (3/2/1 165 | - - |Yellow creex -
Stenford |71
CPe6y |3/2/m |66 | - - Yelloy Creek -
Stanford |71
227 3/2/71 8

Stan 'gord
o

7]
3/2/71

20 x 6.7 | - - Yellow Creek -
SToord 7
S fous | - - | rediow Creck -

o

C-10




YELLOW CREEK

DRAINAGE BASTH STUDRY
POLLUTIOL ABATEMERT FPROCECT
LOCATION, FIBLD pH and TLOW QUANTITIEES

SR FICW
Sepnoron| patE | pn R LOCATION
HUMBER MINUTE | DAY
stapford (il o0 65 | - - Discharge - South of Stezion 22€,
Stﬁﬁﬁ?rd %52/71 6.5 - - Strip Mine - At south erd of strip mine.
3;3‘St§§vord §}2/71 3.5 - - Drift Mine-Strezm flowing from mine eagt into Yel_tw
ey BT
con 02§§;§1L502/71 6.5 - - Yellow Creek - Sorth of Station 232.
- -
Sﬁiﬁfil(éVé/71 5.9 - - Yellow Creek - Sout: of Station 232,
235 % {3/2/71 (k2| - St

3/2/11

3/2/71

Gezpage from tce of sloxe.

3/2/71

-~ At asccess road to rine.

239

3/2/71

@ —- At toe of zlope; lorth of Itatien

240

3/2/71

6.8

Discharge « Zelow Staticon 239,

2l 3/2/71 3.6 6.25 9,000 { Strip Mine - Sesvage at toe of slope.

242 3/2/11 5.3 - - Fipe Discharse - (L3" F.C,P.)

2h3 X 1 3/3/71 [ h.2 25 36,000 { Yellow Creek—ﬁeliy “pad Rranch

2kl 3/3/71 [h.2 Ponded - Striv Mine.

2h5 3/9/7L 5.7 5 7,200 | Strip Mine - Seevage

246 3/9/71 | 6.9 25 36,000 | Strip Mine ~ Seepage from bettom of slcrs,

2h 3/9/71 | 6.9 25 36,000 | Drift Mine - 077 Kelly Zoad

2kh8 3/10/7) | 7.5 - - Strip Mine - In stream Tloving from mins

ohoy | 3/10/71 7.5 | - - Yellov Creeh-

o50% | 3/10/71 | 7.5 - - Yellow Creer - At confluence of Staticrns 28 & 2.3,
: SERERIA) I the

251, 3/10/71 { 7.5 - - Torthvest.

252 3/10/71 16.8 .2 288 | Sirip Mine - ot toe of slove,

C-11
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. YELLOW CRFEK
DRATHAGT BASIN GTUDY
POLLUTION ABATEMENT PROJECT
LOCATION, FIELD pH and FLOW QUANTITIES

~ FLOW
SAMPLING : -
TALLOHS | GALLONG :
STATTON| DATE pii GAl ]“ DHS | ( /’]‘LON 3 LOCATION
NUMBER PER PER
' MINUTE DAY
253 3/10/71 | 7.0 1 1,440 [Discharge - North of Station 252.
25k 3/10/71 [T.2 - - Culvert - North end of 3' x 5' R.C. Culvert.
255 3/10/71 6.8 1.38 1,987 {Strip Mine - Seepage from West side of stream.
Hastings
FC 256 3/10/71 | 5.2 25 36,000 |Drift Mine — Shaft behind junic pile.
257 3/10/71 | 6.8 1 1,440 |Strip Mine ~ At toe of slope.
258x | 3/10/71 [ 7.2 25 36,000 {Streanm - Flow from Horth.
259%  |3/10/71 | 7.2 25 36,000 |Streem - Flov from East.
260X 3/10/71 7.2 25 36,000 |Streem ~ Flow from South.

261X 3/10/71 1 7.2 2

\Ji

36,000 |Stream - At confluence of Stations 258, 259 and 260,

c-12



APPENDIX "D"
LABORATORY CHEMICAL ANALYSIS
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