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| NTRODUCTI ON

This report was prepared under the authority of the Land and
Wat er Conservation and Recl amati on Act, "Act 443", for Pennsylvania
Department of Environnental Resources, Bureau of Resources Programming, under
Service Contract No. SL 162-1.

The purpose of this study was to determne the extent of mne acid
drai nage pollution in the Mon Run Watershed and to recomrend necessary measures
for pollution abatenent. This was acconplished by the follow ng procedure:

An initial investigation entailing geologic reconnaissance and a
coal search to determne the extent of nmining operations, both strip and
tunnel , which influence the surface and subsurface water entering Mon
Run.

Fi el d studies included hydraulic and hydrol ogi c anal yses,
determnation of the extent and condition of past surface and subsurface
m ni ng, location of surface subsidence areas, and the identification of
speci fic discharges of mine-acid drainage. This phase incorporated a 13
nmont h sanpl i ng and fl ow measurement programto evaluate run-off and m ne-
wat er di scharges on a long-term basis. Test borings were to be
conducted, if necessary, during this phase of the study to determne the
feasibility of sealing underground m ne workings and to establish the limts
of m ne waste deposits. However, due to the findings of the study and the
nature of the Mbon Run \VMtershed pollution problem no test borings were
per f or med.

The determnations of the above studies are the basis of recomendations
for pollution abatenent measures for each identifiable source of mne-acid
pol luti on. These remedi al nmeasures are presented with a cost/ benefit and

feasibility analysis to establish a priority ranki ng system



default
 1


BASI N DESCRI PTI ON

LOCATI ON

The Moon Run Watershed is situated approximately six mles west
of the City of Pittsburgh in Allegheny County, Pennsylvania, and includes
portions of Kennedy and Robi nson Townshi ps. The basin is irregularly shaped
with a maximum|ength of approximately four mles and a maxi numw dth of two mles.
It enconpasses approximately 5.5 square mles in area and includes over 21
mles of streans.

The source of Mbon Run is in Robinson Township three mles south of
Neville Island where three small swales join at approximately United States
Ceol ogi cal Survey (USGS) elev. 1100 feet. Mwon Run flows southeast for nearly
one mle then northward for approximately four mles where it enters the back channel
of the Chio Rver at elev. 692 opposite Neville Island, approximately 8.7 mles
downstream from the confluence of the Mnongahel a and Al | egheny Rivers. Severa
unnamed tributaries contribute sizable flows to Mon Run.

The Moon Run Wt ershed has recently been altered to facilitate
construction of Interstate Route 79 and the Robi nson Township Sanitary Sewer
System Both of these projects essentially follow Mon Run and have required
changes in the streamchannel to facilitate construction operations. These
construction operations del ayed the initial installation of stream neasuring devices

and af fected the streamfl ow nunerous tines.

TOPOGRAPHY AND GEQLOGY

The Moon Run Watershed is located in the Appal achi an Pl at eaus
Provi nce which is characterized by al nost flat-lying superficial rock strata. The
regi onal structure in the Allegheny County section of the Plateau is a
trough-1li ke basin terned the "Pittsburgh-Huntington Basin". The axis of this
basin, just southeast of the study area, runs northeast -southwest with all rock
strata gently dipping toward this axis. Three m nor geol ogi ca
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structures are also located within the linmts of the watershed. An
unnamed syncline which runs in a southeast direction through the
center of the watershed is paralleled on both sides by anticlines
whi ch appear to be branches of the WIdwood Anticline. A geologic.
structure map of this area is appended. Bedrock consists of

sedi mentary beds of shale, sandstone, |inestone, indurated clay,
and coal. The out croppi ng beds bel ong to the Carboniferous System
and are part of the Mpnongahel a Formation in the south, and the
Conemaugh Formation in the north portion of the watershed. The

regional dip of this rock is gently to the southeast.

The coal of major inportance in this area is the Pittsburgh
Coal seamwhich is the basal nenber of the Monongahel a Formation (see
stratigraphic section, pg. 5). This coal seamis high in pyritic
m neral s whi ch when exposed to air and water create sulfuric acid. The
base of the Pittsburgh Coal seamfalls fromelev 1180 near the Chio Rver to
el ev 1080 near the southern portion of the watershed on an average grade of
| ess than one per cent. The main coal seamis approximately 10 ft to 13
ft thick and for about 10 ft above it two alternating bands of bl ack
carbonaceous shal e and bony coal can be found. The coal has been
completely eroded away in the northern third of the watershed and only
remants of the seamrenain on the high hills in the center third of the
wat ershed. The coal eventually drops to where it outcrops just above the

valley floor in the southern third of the watershed.

CLI MATOLOGY

The United States Weather Bureau has a weat her station at
Qeater Pittsburgh International A Airport a distance of seven mles
fromthe Moon Run Watershed. The climate of the area is
characterized by noderate variations in tenperature with relatively
consi stent nmonthly and annual precipitation.

During the Decenber, 1971-Decenber, 1972, study period, the
tenperature in the area averaged 49.2°F. Tenperature extrenes
ranged from -10°F to 91°F.
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The total precipitation for this study period was 43.31 in. with
a nonthly average of 3.33 inch. The average yearly rainfall in this
area is 38.72 in., which makes the rainfall for the period of study 11.85
per cent above normal. This rainfall data is plotted with the 10-year
mean average on the graph included in the Appendi x.

M NI NG OPERATI ONS

The Pittsburgh Coal seamis the only comrercially mnable coal exposed
wi thin the Mboon Run Basin. The conbination of nearly flat -1ying coal
bed and hill-valley topography has resulted in nunerous coal outcrops in the
valley walls. The coal seamwas mined by drift entries directly into
the hill side and contour strip mning which extracted the coal from outcrops
along the valley walls. Available nmne records indicate that nost of the
coal within the basin was mned as part of the Pittsburgh Consolidation
Coal Conpany's Mon Run M ne and Fairhaven Coal Conpany's MKees Rocks
M ne. The records show mning as early as 1897 and continuing thru 1942
utilizing the roomand-pillar method. The U. S. Bureau of Mnes WP.A
map, Carnegie Sheet No. 2,is included in the Appendi x. The isol ated
coal capping the hills in the center portion of the basin was not m ned
on a large comercial basis but apparently was m ned for |ocal donestic

use. Mning records are not available for these areas.

The nurerous coal outcrops within the Mon Run Basin have been
extensively strip mned and few have been regraded. The resulting ground
water drainage is toward the highwall and into the deep nine workings which
have been intercepted at nunerous |locations. This drainage is t he mjor

source
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of water entering the deep nmines. This oxygen-rich water oxidizes the
pyrite within the remai ning coal pillars and carbonaceous shal es produci ng
sulfuric acid. The m ne acid then seeps fromthe deep nines where the coal
outcrops into a val |l ey.

Extensive mne refuse piles, situated on both sides of Moon Run at its
southerly limt, are additional sources of mne-acid pollution. This mne waste, in
the vicinity of PSA-1, apparently resulted fromdeep mning operations south of the
study area. The remains of a main entry and tipple can also be found in this
area. The materials in the refuse piles, when exposed to the atnosphere,
oxi di ze and produce sulfate minerals. Rainfall dissolves these mnerals and
carries theminto the streamin the formof acid and other inpurities.

There are presently no active coal mning operations within the Moon
Run Wat er shed.
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METHOD OF STUDY

Initially, a geologic survey and a coal mining evaluation
were conducted to delineate areas of potential seepage. The approxi mate
| ocati ons of coal outcrops were superinposed on topographic maps of the
area. During Septenber and Cctober, 1971, a field reconnai ssance of the
coal outcrops was conducted to delineate strip mne areas and to | ocate
and sanpl e groundwat er seepage points. Fifty-eight potential pollution
sources were identified. V-notch weirs were installed at 12 sel ect
| ocations to neasure streamflow

The initial sanples fromthe seeps and stream nonitoring | ocations
were anal yzed by Mcrobac Laboratories, Inc. to determne their pH acidity,
alkalinity, total iron, sulfate, and ferrous iron contents. After
elimnating the seeps with pH val ues near seven, a renai nder of 15 seepage
points and 12 streamstations were nonitored nonthly during Decenber, 1971, thru
Decenber, 1972, or for one hydrol ogi c year. The resulting fl ow neasurenents and
| aboratory anal yses are sunmari zed i n the Appendi x.

A subsequent field reconnai ssance duri ng March, 1975, pronpted
addi tional study of newy discovered potential pollution sources within
the previously defined areas. Sanples were collected and stream-fl ow
nmeasured at two discharge points and three streamlocations to re-eval uate
the relative contribution of these sources to the overall pollution |oad of
Moon Run. These additional five sanpling stations were nonitored during
Sept enber thru Decenber, 1975, and the sanpl es anal yzed by G een
International, Incorporated. The resulting flow neasurenents and | aboratory
anal yses are al so sunmari zed in the Appendi x.

The data coll ected during the above portions of the study were thoroughly
anal yzed and correl ated to delineate areas contributing the |argest quantities
of mne-acid drainage pollution. These areas were evaluated to determne

potential remedial measures to alleviate thi s pollution.
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STUDY RESULTS

STREAM QUALI TY
VWater quality sanpling and fl ow neasurements were conducted at sel ect

| ocations al ong the main channel and unnaned tributaries of Mbon Run
during the 13 nmonth hydrol ogic analysis. The |ocations of these 27
sanpling stations are shown on the attached m ne Devel opment and
Pol l uti on Source Area map. The results of the sanpling programare
tabul ated in the Appendi x.

The results of these sanple anal yses indicate that the upper one-third
of Moon Run and its southern tributaries exhibit an average pHof 4.5 with
relatively high concentrations of acidity and total iron. The only exception
to this high acidity was indicated at Vir 3, upstreamfroma small man-nade | ake,
where the pH averaged 6.8 and the water had a net alkalinity. This was essentially
the only appreciabl e anount of alkalinity neasured in the southern one-third of
the watershed. It is felt that this was due to natural dilution of very snal
m ne drainage flows. It should also be noted that the pH of the water sanpl ed
in the various ground seeps in this area was generally in a range of 3 to 4,
again with essentially no concentration of alkalinity.

The average total acid |load in Mon Run at Station 7 is estimated
to be 1863 I b of acid per day. However, it should be noted that the actua
nmonthly sanpling results varied froman acid load of 25 | b/day to over 7200 I b/ day
due to corresponding variations in the water flow and concentrations in Mon
Run. Also, the analysis is based on 13 grab s anples collected during the
sanpling year. Normally, a sanpling run was conpleted within one day so that
all points were measured under the same weat her conditions. However, as noted
earlier, construction projects within the Mon Run Vtershed affected the streamflow
at nunerous tines and, on occasion, caused disturbance of the weirs used for flow
measur enments. One other condition not accounted for by the sanpling programis
the potential slugging effects of deep mne pools rel eased by heavy rai nfal
or other conditions that may affect total acid | oadings. Overall, the average
val ues reported tend to nullify some of the variables encountered in the measuring
program and therefore provide the best indication of actual nmine-acid drai nage

pol I uti on conditions.
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MOON RUN POLLUTI ON SOURCE AREAS

The twel ve pollution source areas identified by the sanpling
program are shown on the attached M ne Devel opnent and Pol | ution
Source Area map. In some areas, nost notably PSA-1 through PSA-5, the
acid | oad was not measured by just one sanpling station; the acid
pollution in these areas was generally not confined to a single
di scharge point. Therefore, the percentage contribution attributed to
these areas had to be estinated based on the results and field
observations. The followi ng are descriptions of each pollution area
with recormendations for remedi al neasures based on the acid | oad
contributed by the source area and the estimated pollution reduction to be
expected. The estimated cost for the proposed method of abatenent
and a subsequent cost/benefit ratio is included. The study results
and recomrended abaterent neasures are sumrarized in the table beginning

on Page 21.

PCOLLUTI ON SOURCE AREA 1

PSA-1 is an extensive area of deep mne refuse material adjoining Mon Run
i n Robi nson Townshi p approxi mately 3000 ft northwest of the intersection of
Interstate 79 and Pennsyl vania Route 60. PSA-1 consists of a series of
coneshaped partially burned spoil piles varying fromelev 1050 to elev 1140
al ong the north bank of Mdon Run; these piles have a maxi num dept h of
approximately 60 feet. This pollution source area also includes a | evel
section along the south side of Mon Run between the streamand the Robi nson
Townshi p Sportsman's A ub as well as the roadway base for several of the streets
inthis vicinity. It appears that the refuse material, covering a total area of
approximately 30 acres, originated fromthe former operations of Pittsburgh Coal
Conpany's Mon Run M ne. Remants of old entries and a tipple are evident.

The acid discharge fromthis area is both surface and subsurface run-off
whi ch renoves the sulfate mnerals formed by oxidation of the coal mne waste,
and drai nage fromat |east one abandoned deep mne entry located north of the

cone-shaped spoil piles at the northwest limt of PSA-1.

10
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The total acid production of PSA-1 as nonitored during 1972 is estimted at
447 |b per day - 24 per cent of the total Mbon Run pollution load. Since this
source of mne-acid drainage is both upstreamand downstreamof Veéir 4, its total
acid contribution cannot be isolated by one nmeasuring station. The 1975
sanpling indicates that the deep mne discharge (Station B) located in this area
contributes approximately 100 | bs/day total acid | oad, while the refuse piles were
actually contributing a net alkaline load. It is possible that occasionally
the pollution fromthe refuse is due to slugging, during and i mediately foll ow ng

heavy precipitation.

Most of the waste material is essentially barren and totally
exposed to the atnosphere. This exposure pronotes the maxi num oxi dati on of
the sulfate materials as di scussed above. Accelerated run-off fromthe barren
ground di ssol ves these mnerals and carries theminto the streamin the form of acid
and inmpurities. Therefore, the waste materials should be regraded to sinulate
as nearly as possible the original contours of the valley ground sur face. Werever
practical, the waste materials should be buried, such as in the adjoining strip
m ne designated as Pollution Source Area 3. After regrading, the mne spoils
shoul d be covered with a mnimumof one foot of suitable soil cover and then re-
vegetated. Regrading and re-vegetation of the spoil piles wll devel op an oxygen
transport barrier and increase the physical stability of the spoil piles. In
addi tion, the channel of Mon Run should be regraded to renove nine waste that has
been washed into the stream bed. This inprovenment would enhance the flow
characteristics of the streamas a side effect.

In addition, a watertight deep mne grout seal should be provided for the
deep mine portal discharging acid nmine waters. A seal of this nature would
require a subsurface investigation to accurately | ocate the abandoned nine entry and
determne the extent and feasibility of the required sealing program

It is estinated that approximately 1,000,000 cu yd of mne waste naterial
have been deposited in this area. Regrading operations wll involve the handling of
some 300,000 cu yd of this mne waste. Costs for the regrading and re-vegetation

project are estimated at $265,000: $5,000 for site preparation;
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$225, 000 for regrading; $25,000 for suitable soil cover; and $10, 000 for
proper re-vegetation. It is estimated that the deep m ne seal would cost
approxi mately $30,000 to construct raising the total cost of abatenent
neasures for PSA-1 to $295,000. These abatenent measures shoul d produce a
70 per cent reduction in the total acid |load originating fromPSA-1, or a net
acid load reduction of approximately 313 | b/day. The resulting cost/benefit

rati o woul d be $943/ pound.

PCOLLUTI ON SOURCE AREA 2

This pollution source is |ocated near the intersection of Mon Run and
School Street in Robinson Township and includes Sanpling Stations 13 and 14.
Bot h of these sanpling points are small streans which collect seepage from
the general area. Sanpling Station 13 had pH values from2.0to 5.2 -
Sanpling Station 14 had pH values from2.6 to 5.6. During the initial
study period a concentrated source of pollution could not be delineated, but
nunerous seepage zones were found. Findings of the recent study indicate
that a major source of nmine-acid drainage is the deep mne sl ope headi ng
extending north to south from PSA-3 to PSA-2. Station C, nonitored from
Sept enber - Decenber, 1975, showed an acid |load fromthis slope headi ng of
approxi mately 180 | bs/day. Based upon the coal contours, it appears that the
groundwat er recharge source for this discharge is the strip mne in PSA-3.
Addi tional acid discharges originate as surface run-off which renoves sulfate
materials fromthe conical mne ref use piles |located within this general
pol | ution source area.

Based on the 1972 sanpling, PSA-2 is contributing approxinately eight per-
cent of the total Mboon Run nmine-acid | oad. The 1975 sanpling indicates a
total acid contribution fromthis tributary (St ation D) of approxi mately 400
| bs/day or 21 per cent of the total acid |oad nonitored at Weir 7. The
seepage is situated in residential areas where extensive regrading or other
abat ement nmeasures would prove costly. It is therefore recomended that
only the exposed nine waste piles at the eastern limt of PSA-2 be regraded,
bl anketed by a mnimumof one foot of suitable soil, and re-vegetated. The
regrading is estinmated to invol ve 5000 cu yd of the 8000 cu yd of mne waste

material present
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inthis area. Costs for abatement neasures are estimated at $3,000 for site
preparation, $3,750 for regrading, $3,000 for soil cover, and $1,500 for revegetation
- a total cost of $11,250. It appears that the discharge fromthe deep mne
just north of Moon Run Road (Station C can be greatly reduced, or totally

el i m nated, by abatenent neasures at PSA-3. It is anticipated that the total
pol lution | oad of Mon Run due to PSA-2 can be reduced by two per cent, at a cost of

$304/1 b, through reclanation of the exposed refuse piles.

PCOLLUTI ON SOURCE AREA 3

PSA-3 is an unreclained strip mne covering approxi mately 15.5 acres on the
north sl ope of a ridge between Mon Run Road and Mbon Run, stretching essentially
fromPSA-2 to the headwaters of Mbon Run. During stripping operations the
overburden materials were disposed of in a series of ridges essentially paralleling
the highwall. Subsequently, this strip mne has becone extensively overgrown
with tree and brush cover. The area between the outer ridge and the renaining
hi ghwal | coll ects surface run-off and channels it into the deep m ne worki ngs.
intercepted by the strippi ng operations.

The only drainage evident in this area is in the vicinity of Sampling
Station 68 | ocated at the extrene western end of the strip mne. The efflue nt
at this station is extrenely variable, with pH values from3.0 to 7.1. The
change fromacidic to alkaline effluent is evidently the result of an intermxing of
surface waters. It appears that this area is the nmajor source of the ground -
water recharge to the deep mne discharge (Station Q in PSA-2.

PSA-3 was not directly neasured by any single streamsanpling station;
instead, it contributed portions of the acidity neasured by Wirs 1, 12,2, and 4.
Analysis indicates that the nine-acid | oad due to PSA-3 is approxi mately 25 per cent
of the total average daily acid pollution in Mon Run., It appears that this
pollution is due nostly to its contribution to the discharge in PSA-2 and to pondi ng
and subsequent seepage of surface waters through the spoil materi al. To effect
any reduction in this acid load, it will be necessary to enhance the natural drainage

of this hillside and to elimnate diversion of surface waters
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into the intercepted deep m ne workings. This will entail regrading
approxi mately 35,000 cu yd of material. Prior to regrading of the
existing on-site naterials, porous material near the highwal |l shoul d be
renoved and clay of suitabl e consistency shoul d be pl aced agai nst the face
of the excavated coal seamfor its entire exposed | ength. The clay
shoul d prevent small seeps and eventually seal the coal seamfromair while
acting as a dam thereby preventing surface waters fromentering the deep
m ne workings. This clay bl anket, conpacted mechanical |y, should extend the
entire length of the highwall. The area i medi ately adj acent to the
hi ghwal I cut shoul d then be regraded, incorporating, where possible, the
mne waste materials fromthe adj oi ni ng PSA-1 and PSA-2. The entire
di sturbed area should be fertilized and re-vegetated. In effecting
t hese renedi al neasures, only the uppernost barren ridges of the cast-off
strip mne spoils should be included, thus m nimzing disturbance of the
naturally re-vegetated hillside at |ower el evations. The cost for this
project is estimated at $58,500 - $15,500 for site preparation, $26, 250
for regrading, $9,000 for the clay seal and suitable soil cover, and $7, 750
for re-vegetation. These measures woul d reduce the total watershed acid
pol lution by 336 | b/day, with a resulting cost/benefit ratio of
$174/ pound.

If the above renedi al neasures are conducted, it should not be
necessary to construct a watertight deep mne grout seal at PSA-2 near the

eastern limt of PSA-3 as this flow shoul d be greatly reduced.

PCOLLUTI ON SOURCE AREA 4

This pol lution source adjoins Aiken Road on the north near its
intersection with Beaver Grade Road in Robinship Township. In this
area, the Pittsburgh Coal seamvaries fromelev 1100 ft to 1110 ft and
outcrops slightly above road level. As the coal seamrises to the

nort hwest, drainage from deep
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m ne workings inthis area emanates at the ground surface, dispersing wdely
as undefined seepage zones adjacent to A ken Road. The water quality was
measured by Sanpling Stations 35 and 38 north of the road, and by Sanpling
Stations 31 and 34 just south of the road. Weir 1 neasured flow quantities
on the south side of the roadway consisting of this discharge plus the
di scharge from PSA-12; Weir 12 neasured the flow fromWir 1 plus the north
side of Aiken Road. The acid load at Wir 1 varied fromzero to 168 | b/ day
with an average of approxi nately 55 | b/day; at Wir 12 it varied from 30 |b/day
to 1050 I b/day with an average of 224 |b/day. The water quality nmeasured by
the sanpling stations, as sunmarized in the Appendi x, exhibited high
concentrations of acidity with pH values in the range of 3.0 to 3.5.

The mining records and site reconnai ssance indicate that this
seepage may be emanating from an abandoned mine portal. The potentia
abatenent nethod for this area would consist of a subsurface seal with
grouting of the adjoining rock to provide an inpervious barrier. Such a
wat ertight seal would decrease the estimated contribution of 150 | b of acid
per day by approximately 40 per cent, or 60 | b of acid per day. This
woul d result in a cost/benefit ratio of $333/1b, based on an estinated

m ne seal construction cost of $20, 000.

The coal at PSA-4 is located in a peninsul ar bl ock which outcrops
on three sides. The northern and eastern sides were reportedly strip mned
and regraded. These areas apparently are not contributing any, substanti al
amount of mine-acid. Watertight sealing of the deep m ne portal discharging
acid mne water along A ken Road may not be feasible, since it may only tem-
porarily prevent acid discharges fromthe deep m nes workings. The
groundwat er di scharge could eventual |y break out in other |ocations due to a
| ack of isolation between the deep mne workings and the strip m nes.
Furthernore, this area has been extensively devel oped and condoni ni um-type
housi ng units are being constructed.

Due to devel oprent of the site, surface reconnai ssance does not
permt actual determ nation of the portal location. Therefore, a subsurface
i nvestigation utilizing test borings woul d be necessary to | ocate the
abandoned m ne shaft and to determ ne the extent - and feasibility - of the

grout barrier
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required for sealing. The above costs for seal construction could vary
consi der abl y depending on conditions encountered in the rock overburden and
mne portal. A so, the housing constructed at the site would Ii mt the area and
scope of the investigation, and hinder grout seal construction. Hence, it
appears that renedial neasures would not be feasible at PSA-4, regardl ess of
the costs invol ved.

The valley immedi ately north of PSA-4 was nonitored by
Sampling Stations 36 and 46 and Weir 3. The valley's coal outcrops
were reportedly strip mned and regraded. The acid | oads varied from
zero to 67 Ib/ day at Weir 3 with an average of 23 Ib/day - |less than
two per cent of the total acid pollution |oad. The pH values at this
| ocation varied from5.9 to 7.8, essentially a normal solution. It
shoul d al so be noted that Wir 3 is |ocated upstreamfroma small |ake
whi ch supports fish and other water life.

POLLUTI ON SOURCE AREA 5

This pollution source, nonitored utilizing Sampling Stations 40
and 42, consists of a narrow valley surrounded on the east, north, and west
by deep m ned coal. Nunerous subsidence depressions are evident
t hroughout the area. Sanpling Station 42 nonitored the discharges from
a 4-in.-dia clay pipe which is apparently connected to the deep m ne
wor ki ngs at the crop line. This sanmpling station displayed pH val ues
varying from2.5 to 6.4. Sanpling Station 40 is inthe vicinity of a 2-
1/2-in.-dia steel pipe that apparently is al so connected to deep m ne
wor ki ngs. The pH readings for this station varied from2.2 to 4.1. The
drai nage is highly acidic; however, the volume of flow fromthese

stations is small.

It is estimated that this entire area contributes only five per -
cent of the total daily acid | oad of, Moon Run. The only recomrended pol | ution
abat ement neasure consists of regrading the area in the vicinity of the
coal outcrop where subsidence has occurred. This should be done
utilizing a clay-type soil to obtain a surface seal to reduce infiltration of
surface waters into the deep mne workings. Additional. surface seals woul d be

requi red over an
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extensive area to bl ock the seepage entirely. The renedi al mneasures
woul d invol ve approximately ten acres at an estinmated cost of $30, 000.
A net acid reduction of approximately 60 |b would yield a cost/benefit

rati o of $500/ pound.

POLLUTI ON SOURCE AREA 6

This source area is located south of O ever Road i nmedi ately west of
Mont our Hi gh School in Robinson Township. It was nonitored by Wir 8,
| ocated near the O ever Road underpass beneath Interstate Route 79. Weir 8
di spl ayed acid | oads from 16 I b/day to in excess of 1850 I b/day with an
average of 307 |b/day. The mine-acid drainage originates in the vicinity
of the school fromcoal outcrops exposed during the site grading for the
athletic field facilities. The acid emanates froma 12-in.-dia drain
|ocated in a headwal | common with two additional drains. Due to the
extensive area of the coal outcrop about the perineter of the athletic field,
it does not appear economically feasible to attenpt to seal this area. In
addi tion, extensive areas of carbonaceous shal e above the coal outcrop have
been exposed to weathering and are producing sulfate naterial s.

The abat enent measure recommended for this seep is a treatnment facility
| ocated near the original position of Weir 8. It is estimated that such a
facility woul d cost approxi mately $35,000 to construct - but would require
yearly operating expenditures of at |least half that anmpunt. The facility
shoul d be designed to effectively neutralize the entire discharge. Based on
a one year operating period, plus construction costs, the cost/benefit ratio

woul d be $171/1b with a net reduction of 307 |b/acid per day.

POLLUTI ON SOURCE AREA 7
This source is a snmall streamwhich devel ops froma series of springs along a
sandstone outcrop | ocated south of O ever Road near the underpass for Interstate
Route 79 in Robi nson Townshi p. The stream enters Mon Run near the cul vert
headwal I whi ch carries Mon Run beneath the township road. The quality of the
water was nonitored by Sanpling Station 25 which gave pH val ues varying from2.8

to 5.5. The springs are |ocated at approximately el ev
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1020, sone 100 ft below the Pittsburgh Coal seam which occurs at
approxi mately elev 1120. Apparently the acid is originating at a
small strip nmined area above elev 1120 and is migrating through the
fractured sandstone bedrock.

The total mne-acid pollution load of this area is estimated to
be only one per cent of the total Mwon Run pollution. Therefore,
due to the indefinite nature of the actual source and the limted
anmount of acid produced, no renedi al measures are proposed for PSA-
7.

PCLLUTI ON SOURCE AREA 8

PSA-8 is located in Robinson Township in a small swal e inmedi -
ately south of A ken Road near its eastern end, approxi mately 1000 ft
west of Mboon Run. It consists of a large indistinct seepage zone
apparently originating where the Pittsburgh Coal seam crosses the
swale. Weir 5, which nonitored the flowfromthis source, exhibited pH
val ues varying from4.3 to 7.5. The acid | oad varied fromzero to a
maxi mum of approxi mately 148 | b/day. The average di scharge was 25
I b/day - less than two per cent of the total acid | oad nmeasured.

A subsurface pressure grout curtain or fly ash barrier would be
required to seal this mnor source of seepage. It is estimted that
such a seal would cost $20,000 to construct, but would only prove to be
50 per cent effective. This is due to the density of residential
housing within the i mediate area of the swale - these hones woul d
hi nder effective grouting of the coal seam Due to the high cost and
reduced effectiveness, the cost/ benefit ratio for the recomended
abat enent neasure woul d be $1666/1b. The measures would prove difficult

to effect, and they would produce mnimal results.

18
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POLLUTI ON SOURCE AREA 9
This mne-acid pollution originates fromthe coal outcrop exposed
during the construction of Interstate Route 79. The area is located in
Kennedy Township i medi ately east of the northbound | ane and was nonitored
by Sanpling Station 20. The pH values for Sanpling Station 20 were

relatively consistent, varying from2.2 to 3.9.

Ceneral ly, the subsurface drai nage through the deep nmi ne workings
is to the southeast; however, in this particular area there is a change in the
dip of the coal and the coal falls to the southwest. The hi ghway cut
i ntercepted the seepage along the base of the coal seam and the seepage is now
collected in an open drain flowing. north to Sanpling Station 20.

Since this pollution source area is within the right -of-way of Interstate
Route 79, Pennsyl vani a Departnent of Transportation District 11-0 should be
notified of this mne-acid pollution problem In those areas where the coal
out crop has been exposed, a clay seal should be conpacted along the entire cut
slope to prevent small seeps and to effectively seal the coal seam fromthe air.
It is possible that these or other neasures were undertaken by the
Departnent of Transportation, but have proven to be ineffective. The tota
acid production of PSA-9 is estimated at 30 I b/acid per day, only two per

cent of the total Mon Run pollution | oad.

POLLUTI ON SOURCE AREAS 10 AND 11
These pol lution sources consist of two separate unreclained strip mne
areas in Kennedy Townshi p. The source of pollution appears to be surface
and subsurface run-off fromthe waste piles which removes the sulfate mnerals
formed by weat hering of the exposed mine waste. Weir 6 nonitored the flow
from both sources. The pH values at this weir varied from3.1 to 7.2. The
acid | oad varied between 7 | b/ day and 287 | b/day with an average of 113 | b/

day - six per cent of the total measured pollution |oad in Mon Run.
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PSA- 10 entails approximately 9 acres while PSA-11 covers
approximately 22 acres. At the start of this study PSA-1l was an un-
devel oped hilltop strip mne area; during the past year the area has
been highly devel oped with residential -type housing. Therefore,
regradi ng of remaining acid-formng materials will not be practical. The
recommended abat ement neasure for the conbi ned acid mne drainage fromthese
two areas is an in-streamtreatnent plant having the capability of treating
both acid pollution and high iron content. It is estimated that this
plant will cost $35,000 to construct and will require at least hal f that
amount for its yearly operating expense. Based on a one year operating
period the cost/benefit ratio becones $465/1b with a six per cent

reduction in the Mon Run acid pollution | oad.

It appears that there are several mnor sources of pollution
which are presently collected with subsurface drains and conducted to the
stormdrains. The actual |ocations of these sources cannot be
ascertained fromthis investigation, but their acid load contribution is

very small.

PCOLLUTI ON SCURCE AREA 12

PSA-12 is a two-acre pile of deep mne refuse that has been pl aced
directly in the Moon Run channel near its headwaters above Weir 1.
This nmine spoil pile appears to have come fromthe deep ni ne worki ngs
defined in PSA-4. The streambed is actually an erosion channel wthin
the coal waste. It is estinated that four per cent of the total pollution
| oad surveyed in this study is fromthis area.

The recomrended pol | uti on abat ement measure for PSA-12 entails regrading
and burial of the mne spoil, cleaning of the Moon Run channel, and
fertilizing and revegetating the regraded area. It is estinmated that
12,000 cu yd of mne waste material is present in this area and regradi ng
operations would involve all of this material. The cost for abatenent
neasures are estimated at $1,000 for site preparation, $9,000 for regrading,
$6, 400 for soil cover, and $1,000 for re-vegetation - a total cost of
$17,400. These recomended neasures shoul d abate two per cent of the total

acid load and result in a $435/1b cost/benefit ratio.
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POLLUTION SOURCE SUMMARY

POLLUTION
SOURCE
AREA SOURCE DESCRIPTION RECOMMENDATIONS cosT
: . —

1 Extensive deep mine spoil Recontour and bury refuse, | $295,000
piles from Moon Run Mine. fertilize, and seed to
Seepage from deep mine. vegetate area. Clean-up

and relocate stream bed.
Deep mine grout seal.

2 Seepage from deep mines Remove and bury bony pile, | $ 11,250
and conical bony pile, ad- fertilize and revegetate
jacent to residential area. area.

3 Abandoned 15.5 acre strip Seal coal seam with clay- $ 58,500
mine that is ponding water like soil, recontour, '
which drains to intercepted and revegetate.
deep mine workings.

4 Large seepage zones emanatingl Inundate deep mine $ 20,000
from deep mine workings. workings with grout
High acid and sulfate concen-] seals.
trations; very high iron
concentrations.

5 Acid discharges from pipes Surface seal sinkholes $ 30,000
originating in deep mines. with clay-like soil.

Subsidence depressions Revegetate to create
channel run-off to mines. oxygen barrier.

6 Acid discharge from Treatment plant. $ 52,500%
Pittsburgh Coal seam inter-
cepted in cut for Athletic
Fields, Montour High School.

7 Seepage from abandoned strip No abatement recommended. -
mine highwall.

8 Seepage from buried coal out- Grout curtain seal. $ 20,000
crop in residential area.

-— e e R e

*

Involves yearly operéting costs
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POLLUTION SOURCE SUMMARY (cont'd)

s R A3 S

placed in the headwater
of Moon Run.

waste, fertilize and re-
vegetate area; improve
stream bed.

POLLUTION
SQURCE
AREA SOURCE DESCRIPTION RECOMMENDATIONS CcosT
9 Coal seam intercepted in Compacted clay blanket —_—
highway cut for I-79; along coal seam.
PennDOT right-of-way
10,11 Abandoned strip mine spoil Treatment plant. $ 52,500%*
' piles in residential
areas.
12 2-acre deep mine spoil pile| Regrade and bury bony $ 17,400

* Involves yearly operating costs

22
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PRI ORI TI ES OF ABATEMENT PRQJIECTS

The maj or sources of pollution within the Moon Run Watershed are
deep mne waste piles, strip mnes areas, and deep nmine discharges. The strip
m ne and refuse pile sources are the nost difficult to neasure since they
contribute acid by surface run-off and subsurface drainage into deep m ne work-

i ngs. The reconmended hi ghest priority project for the Moon Run Watershed is to

i mpl ement renedi al measures set forth for Pollution Source Area 3. This project
will result in a major reduction in the acid |load within Moon Run at alow cost/
benefit ratio. PSA-3 is collecting |large quantities of surface run-off and
channelling it into the deep m ne workings, which discharge at a mne portal in
PSA-2. Based on the coal contours, part of the water flows fromthe Mon Run
Wat ershed into Chartiers Watershed.. Even though this recommended project involve
cl earing and grubbing sone natural vegetative cover, it is considered the highest
priority project since it will greatly reduce inflowinto the deep m ne workings.

The next highest priority project entails the renedi al neasures set
forth for Pollution Source Area 1. This project would result in major
reduction of the acid |load within Mon Run at an acceptabl e cost/benefit ratio.

Due to the barren nature of the ground surface i n this area, there is
little natural renovation occurring. Since this pollution source area is

al so | ocated near the headwaters of Mbon Run, renedi al neasures effected in this
area will have a nmaxi mumbenefit along the entire length of the stream channel.
However, deep mi ne workings north of PSA-1 are extensive and conpletion of the
recommended renedi al neasures could result in the creation of additional deep mne
di scharge | ocati ons.

Pol lution Source Area 2 is simlarly domnated by a barren waste
pile. However, due to the limted acreage and the residential area involved,
t he recommended abatenment measures for PSA-2 will result in only m nor
reductions in the acid load within Moon Run. It also appears that the

pol l ution due to PSA-2 can be greatly reduced by abatenent neasures at Pol |l ution
Source Area 3.
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Recommended abat enent measures for PSA-12 involve the regradi ng and
burial of mine spoil. These neasures are simlar to those recommended
for PSA-1; however, because the acid contribution fromthis area is a mnor
percentage of the total, it has been assigned a |lower priority. PSA-5
is of asimlar nature since it is estimated to contribute only five per cent
of the total acid |oad.

Pol lution Source Areas 6, 10, and 11 do not |end thenselves to seals
or other nmethods of reducing the anmount of mne-acid that is formed. These
sources would require in-streamtreatnment of the effluent to reduce their
acid loads. As these sources exhibit high concentrations of iron and
sulfate, it nay be inpractical to locate the required plant within the
source areas. Furthernore, such treatnent plants would entail yearly
mai nt enance and operating expenses, and possibly plant operating

per sonnel .

Abat enent neasures proposed for Pollution Source Area -4 wl |l
require the construction of a seepage barrier. Additional subsurface
i nvestigations are needed to accurately assess the feasibility of such a deep
m ne seal. Due to the unpredictable effectiveness of such sealing
operations, which generally entail a large initial investment with little
or no mai ntenance, and the high-density housing devel opment which has
been constructed at this site, this project was assigned the | owest priority
rating despite its very attractive anticipated cost/benefit ratio.
Abat enent measures for Pollution Source Area 8 woul d al so be hi ndered by
simlar conditions, thus resulting in the highest cost/benefit ratio.

The table on Page 25, Priorities of Abatenent Projects, summarizes
the acid pollution loads in Moon Run during the study period Dec., 1972,
through Dec., 1973, as revised to reflect recent studies in the Pollution Source
Areas, with the estinated abatenent to be expected for each of the
reconmended pol l ution source area projects. Costs for the abatenent
measures presented in this report are based on the construction work and
naterials required and do not include costs for engineering plans and services.
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SAMPLING STATION NO, 13

DATE pH ACIDITY
(PPM)
12/14/71 2.8 1172
1/31/72 2.6 1078
2/28/72 2.0 1078
3/29/72 2.6 930
4/26/72 2.9 934
5/19/72 2.5 3062
6/28/72 3.2 1014
7/29/72 3.8 1014
8/25/72 2.9 1010
9/26/72 3.1 1230
10/30/72 2.5 1800
11/30/72 2.8 1220
12/22/72 5.2 24
AVERAGE : 1197

ALKALINITY

(PPM)
- 0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

17.0

1.3

A - 16

TOTAL IRON

(PPM)
113.0
344.0

32.0
131.0
111.0

12.6
191.5
138.0
177.0
195.0

18.0

173.0

17.2

127.2

SUEFATES

(PPM)
1830
2900
3300
1650

. 2060

2400

¢ 2400

2400

1080

1260

3250

1260

395

2014



SAMPLING STATION NO,. 14

DATE pH ACIDITY
(PPM)

12/14/71 3.5 252
1/31/72 3.0 568
2/28/72 3.4 313
3/29/72 2.7 922
4/26/72 2.9 788
5/19/72 2.6 1070
6/28/72 4.8 312
7/29/72 4.3 220
8/25/72 4.9 90
9/26/72 4.9 78
10/30/72 5.6 18
- 11/30/72 4.3 110
12/22/72 5.6 22
AVERAGE : 366

ALKALINITY
(PPM)

0.0

0.0

0.0

0.0

0.0

0.0

2.0

0.0

3.0

10.0

27.0

20.0

A--17

TOTAL TIRON

(PPM)

13.0
167.0
27.3
170.0
63.0
80.0
129.0
11.3
30.0
20.0
15.3
22.5

11.8

58.5

SUEFATES

(PPM)
700
1080
830
3200
2000
2460
+ 1940
1050
+450
450
350

630

440

1198

N



SAMPLING STATION NO, 20

DATE pH ACIDITY
(PPM)

i 12/14/71 3.0 748
) 1/31/72 3.0 594
2/28/72 2.2 816
- 3/29/72 2.8 774
4/26/72 3.8 628
- 5/19/72 2.7 664
6/28/72 3.3 730
7/29/72 3.9 1340
_ 8/25/72 3.1 693
9/26/72 3.2 760
- 16/30/72 2.8 570
11/30/72 3.0 1000
- 12/22/72 3.1 900
AVERAGE : 786

ALKALINITY

(PPM)
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0

A - 18

TOTAL IRON

(PPM)

113.0
65.0

i22.0
99.0
26.5
40.0
74.4
72.0
59.0
57.0
65.0

78.0

55.6

71.3

SULFATES

(PPM)
2950
1800
2550
3100

1660

1560

2200

1080

820

860

1230

970

. 830

1662



SAMPLING STATION NO. 25

DATE pH ACIDITY ALKALINITY - TOTAL IRON SULFATES
(PPM) (PPM) . (PPM) (PPM) —

12/14/71 5.5 26 ' 5.0 ) 8.3 195

1/31/72 3.3 342 0.0 10.3 1130 -

2/28/72  , 3.7 95 | 0.0 1.1 460

3/29/72 2.8 566 0.0 55.0 3000 i
4/26/72 3.1 566 0.0 | 30.8 | 1580 .

5/19/72 3.1 286 0.0 | 41.8 1660

6/28/72 4.2 180 0.0 9.9 1000

7/29/72 4.2 242 0.0 11.3 830

8/25/72 4.5 155 0.0 7.5 740 V
9/26/72 4.1 84 0.0 12.0 . 1010 -
10/30/72 4.3 78 ' 0.0 5.2 730
11/30/72 4.2 100 © 0.0 8.0 410 -
12/22/72 3.6 250 0.0 24.0 600

AVERAGE : 228 0.4 17.3 1027

el

A - 19
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DATE

12/14/71
1/31/72
2/28/72
3/29/72
4/26/72
5/19/72
6/28/72
7/29/72
8/25/72
9/26/72

10/30/72

11/30/72

12/22/72

AVERAGE :

SAMPLING STATION NO. 30

pH ACIDITY ALKALINITY TOTAL IRON SULFATES
(PPM) (PPM) (PPM) (PPM)
3.0 552 0.0 67.0 1600
3.0 416 0.0 118.0 1180
2.1 460 0.0 106.0 1100
2.7 716 0.0 69.0 3150
2.8 660 0.0 75.0 1560
3.0 280 0.0 51.6 2000
3.2 504 0.0 56.6 1200
3.8 522 0.0 72.0 930
6.5 162 280.0 41.8 1090
5.9 238 208.0 4.7 1680
6.5 0 257.0 8.0 1180
5.8 0 158.0 2.1 1480
3.8 160 0.0 17.7 750
359 69.5 53.0 1454

A - 20




SAMPLING STATION NO, 31

DATE PH ACIDITY ALKALINITY TOTAL IRON SUEFATES

(BBM) (PPM) (PPM) (PPM)
12/14/71 4.8 64 4.0 6.0 1280
1/31/72 5.5 101 0.0 4.5 1280
2/28/72 5.4 173 94.0 3.6 880
3/29/72 3.0 508 0.0 10.6 2600
4/26/72 3.3 338 0.0 12.3 1660
5/19/72 2.6 620 0.0 90.0 2060
6/28/72 3.6 286 0.0 93.0 . 2100
7/29/72 3.8 252 0.0 17.0 880
8/25/72 4.4 141 0.0 31.5 .820
9/26/72 5.1 135 0.0 6.7 830

10/30/72 4.5 108 0.0 6.1 850 .
11/30/72 4.0 220 0.0 118.0 880
12/22/72 6.3 0 213.0 11.1 1150
AVERAGE : 227 23.9 31.6 1328

A- 21
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SAMPLING STATION NO. 34

DATE pH ACIDITY ALKALINITY
(PPM) (PPM)
12/14/71 3.0 460 0.0
1/31/72 3.0 392 0.0
2/28/72 2.7 182 0.0
3/29/72 3.0 478 0.0
4/26/72 3.2 396 0.0
5/19/72 3.4 386 0.0
6/28/72 3.7 341 0.0
7/29/72 3.7 382 0.0
8/25/72 3.2 438 0.0
9/26/72 3.4 480 0.0
10/30/72 3.0 190 0.0
11/30/72 3.4 310 0.0
12/22/72 3.3 350 0.0
AVERAGE : 368 0.0

A - 22

TOTAL IRON SUEFATES
(PPM) (PPM)
41.8 880
69.0 680

1.3 290
9.6 540
28.8 1260
19.2 1000
37.2 . 1080
31.5 660
53.0 .530
247.0 810
39.5 970
29.5 580
24.0 590,
48.6 759



SAMPLING STATION NO. 35

DATE pH | ACIDITY ALKALINITY TOTAL IRON SUEFATES
(PPM) (PPM) (PPM) . (PPM)
12/14/71 3.0 560 0.0 103.0 1280
1/31/72 2.8 476 0.0 120.0 1200
2/28/72 2.1 622 0.0 88.0 1180
3/29/72 2.6 912 0.0 176.0 5900
4/26/72 2.9 902 0.0 88.0 1870
5/19/72 2.5 716 0.0 54.6 1580
6/28/72 3.5 690 0.0 86.0 1280
7/29/72 3.7 658 0.0 93.0 1230
8/25/72 3.1 808 0.0 115.0 820
9/26/72 3.2 860 0.0 99.0 880
10/30/72 2.7 550 0.0 99.0 1360
11/30/72 3.0 600 0.0 50.0 790
12/22/72 3.0 900 0.0 55.0 730
AVERAGE : 712 0.0 94.4 1546
A - 23
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SAMPLING STATION NO. 36

DATE pH ACIDITY
(PPM)
12/14/71 4.1 129
1/31/72 4.2 167
2/28/72 3.6 149
3/29/72 2.8 454
4/26/72 3.3 536
5/19/72 2.7 490
6/28/72 3.5 396
7/29/72 3.1 508
8/25/72 3.3 340
9/26/72 3.6 164
10/30/72 3.5 106
11/30/72 3.8 200
12/22/72 3.4 170
AVERAGE : 293

ALKALINITY
(PPM)

A - 24

0.0

0.0

0.0

0.0

0.0

TOTAL IRON

(PPM)
11.3
1.1
0.6
90.0
40.8
89.4
40.8
65.6
103.0
20.8
24.0
24.0

24.0

41.2

SUEFATES
(PPM)

640
720
300
2750
1280
1600
+ 1150
1280
-780
780
830
530

500

1011



SAMPLING STATION NO. 37

DATE pH ACIDITY ALKALINITY TOTAL IRON SULFATES
(PPM) (PPM) (PPM) (PPM)
12/14/71 3.6 228 0.0 5.0 320
1/31/72 — — — — -
2/28/72 2.4 402 0.0 2.1 660
3/29/72 2.8 776 0.0 55.0 2800
4/26/72 3.2 776 0.0 18.6 2100
5/19/72 2.8 758 0.0 9.3 2000
6/28/72 3.3 656 0.0 40.8 1660
7/29/72 3.5 676 0.0 440.0 7900
8/25/72 -— — _— S —
9/26/72 3.4 640 0.0 33.8 1630
10/30/72 3.3 164 0.0 63.2 970
11/30/72 3.4 740 0.0 168.0 660
12/22/72 3.3 800 0.0 63.2 1000
AVERAGE : 601 0.0 81.7 1973

A - 25

)
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SAMPLING STATION NO, 38

DATE pH ACIDITY ALKALINITY
(PPM) (PPM)
12/14/71 3.0 402 0.0
1/31/72 3.0 504 0.0
2/28/72 2.2 512 0.0
3/29/72 3.0 438 0.0
4/26/72 3.4 380 0.0
5/19/72 2.8 420 0.0
6/28/72 3.3 432 0.0
7/29/72 4.1 444 0.0
8/25/72 3.2 489 0.0
9/26/72 3.8 586 0.0
10/30/72 2.8 180 0.0 -
11/30/72 3.1 470 0.0
12/22/72 3.3 400 0.0
AVERAGE : 435 0.0

A - 26

TOTAL IRON

(PPM)
41.8
27.0
24.6

230.0
19.2
27.8
32.8
39.5
39.5

315.0
67.0
27.8

28.8

70.8

SUEFATES

(PPM)

860
780
800
850
1260
1280
¢« 1080
720
-690
970
1080
590

390

873



SAMPLING STATION NO. 40

DATE pH ACIDITY ALKALINITY TOTAL IRON SUEFATES
(PPM) (PPM) (PPM) (PPM)
12/14/71 3.1 1074 0.0 316.0 2200
1/31/72 3.0 900 0.0 430.0 2100
2/28/72 2.2 1116 0.0 172.0 2700
3/29/72 2.7 956 0.0 246.0 5500
4/26/72 3.2 1006 0.0 126.0 1860
5/19/72 3.1 184 0.0 5.6 780
6/28/72 3.2 1134 0.0 197.5 2300
7/29/72 3.6 928 0.0 8.0 1360
8/25/72 3.0 976 0.0 153.0 1090
9/26/72 3.1 1220 0.0 125.0 900
10/30/72 2.8 940 0.0 247.0 1260
11/30/72 4.1 50 0.0 50.0 425
12/22/72 3.2 420 0.0 40.8 400
AVERAGE : 639 0.0 162.8 1760
A - 27
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DATE

12/14/71
1/31/72
2/28/72
3/29/72
4/26/72
5/19/72
6/28/72
7/29/72
8/25/72
9/26/72

10/30/72

11/30/72

12/22/72

AVERAGE :

SAMPLING STATION NO. 42

DH ACIDITY
(PPM)
6.4 24
3.8 338
3.5 91
2.8 532
4.0 106
2.5 1168
3.3 630
3.7 1158
3.0 1058
3.2 1290
2.6 690
3.0 1290
3.0 1500
760

ALKALINITY TOTAL IRON SUEFATES
(PPM) (PPM) (PPM)
31.0 0.7 430

0.0 149.0 930
0.0 0.6 390
0.0 212.0 1950
0.0 1.3 820
0.0 123.0 3100
0.0 72.0 ¢ 2000
0.0 138.0 2000
0.0 149.0 1260
0.0 700.0 3800
0.0 163.0 1630
0.0 188.0 1050
0.0 213.0 1530
2.4 162.3 1607

A - 28



SAMPLING STATION NO. 46

DATE PpH ACIDITY
(PPM)
12/14/71 6.2 -10
1/31/72 6.5 185
2/28/72 6.1 71
3/29/72 2.8 536
4/26/72 7.1 28
5/19/72 6.3 34
6/28/72 7.5 15
7/29/72 7.0 27
8/25/72 5.8 63
9/26/72 6.1 175
10/30/72 6.6 0
11/30/72 6.2 30
12/22/72 6.9 0
AVERAGE : 90

ALKALINITY

(PPM)
10.0
124.0
22.0
0.0
111.0
34.0
134.0
155.0
36.0
325.0
75.0
78.0

82.0

91.2

A - 29

TOTAL IRON

(PPM)

27.1

SUEFATES
(PPM)

38
440
193

1950
690
250

¢ 850
490
440

1500

750

290

226

624
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SAMPLING STATION NO. 68

DATE PH ACIDITY
(PPM)

12/14/71 3.2 234
1/31/72 3.2 321
2/28/72 3.7 202
3/29/72 3.5 250
4/26/72 6.6 41
5/19/72 3.0 182
6/28/72. 7.1 12
7/29/72 6.4 68
8/25/72 6.8 83
9/26/72 5.7 52
10/30/72 6.8 0
11/30/72 6.1 0
12/22/72 6.0 0
AVERAGE : 111

ALKALINITY
(PPM)

A - 30

0.0

0.0

0.0

0.0

120.0

0.0

61.0

168.0

248.0

18.0

221.0

148.0

87.0

82.4

TOTAL IRON

(PPM)
17.0
6.1

0.8

4.4
0.6
38.3

2.4

28.8

2.8

6.8

8.9

SUEFATES
(PPM)

780
840
260
680
720

1080

860
‘830
410
1330

730

354

667



Te-¥

L°86T €°9€0C 9°6 . B T°€8 0°0 0°0 T°€0T Gg*g68 1 6°6 2¢0°0 HOVIIAY
FRAAN SLST T°9 0°SL 0°0 0°0 T°99 918 6°C G°9 STO"0 |sL ‘80 -oEd
0°vo¢ 004¥ §°9 0°08 0°0 0°0 0°89 ovs 6°C Z°8 8T0°0 |SL ‘0Z ~AON
PoYLT 00TT L°CT 0°08 0°0 0°0 T°Z%T 968 £€°¢ 9°¢1 0€0°0 |SL ‘0 °LDO
0°6cCT 996 0°¢€T G L6 0°0 0°0 G°LET 0€0T 8°¢ ¢ TI1 G20°0 |SL ‘2T °1d4ds
(Rep/sqT) (ouod)| (Aep/sqry  (-ouoo) | (Kep/sqr) (-ouoo)| (Aep/sqr) (ouoo) (wed-B)| (*s°3°2)
SHLYIINS NOYI TY.ILOL ALINITRIIVY ALIAIDVY Hd MOTA MO14 dLYd

g NOILVLS 9NITdWvS

-€°T9S 8TV Gg°9 9°y L°9¢ LT €°€S LE 9°91T 09C°0 HOWIHAY
L°S18 qly 6°L % L°ES 8¢ AR N®) ct LS €°19T 68€°0 |SL ‘s0 °Dodd
o°ciL SLS 0°9 8°v 9°C¢ 8T AR T 09 St 9°*%0T €ET°0 (SL ‘0C "AON
o gee 0T¢ S°6 0°9 veac 9T 7 X°) (0374 €°9 AN €6Z2°0 JSL ‘0T °1DO
6°ELE 9% L°? e 6°v 9 0°¢T 9T T°9 8°L9 TIGT°0 {SL ‘2T "1dFs
(Rep/sqr) (-ouco)| (Rep/sqr)  (*ouoo) | (Kep/sqr) (*ouoo)| (Kep/sqr)  (-ouoo) (‘w-d-6) | (¢s°3°0)
SHILYJINS NOYI TYIOL ALINITYITIVY ALIAIDY ' nd MOTA MOTH qFLva

VY NOILYLS ONITdWYS

A pas ol



ce~-v

L€9L S £06 Al 44 8°pS 0°0 0°0 6°C0% S °TO0S €°99 8bT°0 IONIIAY
G €99 SZ6 €°0v 2°99 0°0 0°0 €°L62 88v 6°C G°0S €IT°0 ] SL ‘80 -ddFa
Z°1sv1 SLTT 9°9L 029 0°0 0°0 m.Hhoa .vvm 6°C L°20T 62Z°0 ] SL ‘0Z °AON
6°0%9 008 8°Z¢ o°1y 0°0 0°0 W.mmm 140} 4 (A 8°99 LYT 0 JSL ‘02 *LDO
Z°66¢ L AVA 8°LC 86V 0°0 0°0 L°81¢ 0LS 6°C z°9% €0T°0 }SL ‘2T °1dds
(Aep/sqr) (-ouoo) | (Aep/sqr) (-ouoo) | (Kep/sqr) (-ouod) | (Zep/sqr) (-ouos) (‘wd-6) | (535
SHLVYIINS NOdI TYIOL ALINITOITY XLIAIDVY Hd MOTa MOTd aLva
0 NOTLVLS ONITdWYS
S ope [4 4 %4 L°8T 8°9%6 0°0 0°0 9°Z81T g°0ove C°91T 9¢0°0 IOVIAY
q°6C1 0§ST ~-€°L 5°06 0°0 0°0 S°CL 968 L°C 6°9 STO°0 |SL ‘s0 *D3a
Z°ve9 osLy €°CT 0°Z6 0°0 0°0 ¥y o1t ZL8 L2 T°1T1 GZ0°0 |SL ‘0Z “AON
L°TIbE 0s0T ¥°9¢ 0°18 0°0 0°0 2°892 1£4:] 6°C €°L2 190°0 |sL ‘0z *IDO
9°¥82 8TCT 6°8¢C 8°¢2T 0°0 0°0 g£°€Le OLTT L2 €°6T1 €Y0°0 |SL ‘2T °14ds
(Aep/sqr)  (-ouod) | (Aep/sqr) (-ouoo) | (Aep/sqr) (-ouoo) | (Xep/sqr) (-ouos) (‘wd+5) | (-s°3°0)
SILVYIAINS NOII ‘I¥IOL ALINIIYNIY XLIAIDVY Hd MOTa MO'14 qJLYd

J NOILVLS HNITdWYS




o~

SR

£E€-¥Y
£°0v¥e SvL 0°8T Z°s 6°¢T 0% 0°sve o1 8°8LC T29°0 OTIIAY
6°LL0T 009 v-oc 6°§ L LT 8 T°LLZ 08 9y 0°88¢ [44° MV sL‘s80 -DdaEQ
0°TZ62 SL6 6°S1T €°9 0 0 S°TLE ¥eT L°€ 9°6¥vcC 9686°0 SL'0T "AON.
£ €86¢C 099 [A°T4 L*S ¥°8T1 14 E°LLY voT1 vy 6°18¢ 1s8°0 SL'0T "IDO
T°6LLT 9sL v'e o'y 7’6 14 A 414 80T £y L S6T 9€P°0 SL'ZT "14ds
(Aep/sqr) (°ouoD) (Aep/sqr) (*ouod) (Aep/sqr) (*ouoo) (Aep/sqT)  (*ouod) [ "wed-5) (*s°3°9)
SHLVYATAS NOYI TYIOL ALINITOATY ALIQIDVY Hd MOTd MOT4 q2LYa

3 NOILVLS 9NITdWYS




	Table of Contents
	Introduction
	Basin Description
	Method of Study
	Study Results
	Pollution Source Areas
	Priorities of Abatement Projects
	Appendix: Maps, Water Quality



