I NTRCDUCT! ON

Description of Study: The Pennsyl vani a Departnent of Environnental Resources, in response to
Gommonveal th of Pennsyl vani a Legi sl ative Act 443 "Land and Véter (onservation and Recl anati on
Act," authorized engi neering surveys of a nunber of na or watersheds in the Cormonweal th. The
purpose of these studies was to | ocate the sources of acid nine drai nage pol | uti on sterming from
abandoned deep and strip mnes, recommend abatenent neasures, and estinate the costs of

abat enent .

(ne of the naj or watersheds found to be affected by coal mining operations was the Raccoon Q eek
Vét ershed, |ocated in Al egheny, Vdshi ngton and Beaver Gunties. The Raccoon O eek Vit er shed
provides roomfor industrial and residential gronth within the Geater Fttsburgh Metropolitan
area. Mreover, the watershed contai ns Raccoon Geek Sate Park and HIInan Sate Park and Sate
Ganel ands 117, all of which are recreational facilities located wthin a 30 mle driving di stance
fromdownt own A tt sburgh.

Pur pose: The purpose of this acid mne drai nage survey of the study portion of the Raccoon
Creek Vatershed was to:

Performfiel d reconnai ssance to define the water quality of streans and to determne
the nunier and type of acid nine drai nage sources.

Establ i sh sanpl i ng and fl ow neasurenent stations al ong streans and at | ocati ons
of acid m ne drai hage sources.

Sanpl e and gauge identified streans and acid nine drai nage pol lution sources for a
period of 12 nonths.

@l I ect geol ogical, hydrological, mning and other data useful to study m ne
dr ai nage condi tions.

Determine feasi bl e nethods of abating acid mne drai nage based on anal ysis of water quality
results, study of mining and geol ogi cal data, and field i nvesti gati ons.

Estinate costs for abatenent of all najor and minor sources of acid mi ne drai nage.
DESCRI PTI ON OF THE STUDY AREA

Locati on of Basin: The Raccoon Qeek Vdtershed lies wthin the Al egheny

Pl at eau i n Sout hwest ern Pennsyl vani a. The wat ershed i s drai ned by Raccoon
Creek and ultimately the Chio River. The Raccoon Creek Watershed i s bounded
on the east by Chartiers Creek, on the south and west by a number of m nor
hio Rver tributaries, and on the north by the Giio Rver. The total watershed area is
approxi mately 184 square nmiles. Only the southern portion of the Raccoon Qeek
Vét er shed contai ns sources of AND Thus, the study area has been limted to a drai nage area
of approximately 45 square mles and approximately 115 stream mles. The
watershed lies in Alegheny, Beaver and Vdshington Gounties. Fate No. 1 shows the

rel ati onship of Raccoon Creek and the study area to All egheny, Beaver, and
Washi ngt on Counti es.
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Locati on of Sub-watersheds Wthin the Sudy Area: For conveni ence of sanple identification,
water quality evaluation, and report presentation the Raccoon O eek Vdtershed study area was
subdivided into its eight natural sub-watersheds. Hate No. 2 shows the boundaries of the study
area and the ei ght sub-wat ershed boundari es.

Rel ationship to Gher SL Projects: Excluded fromthe Raccoon Oreek Watershed study,
inaddition to the northern portion of the watershed, are HIl nan

State Park - Project No. SL 130-2, State Game Lands 117 - Project No. SL 130-1, and
the Burgetts Fork Sub-watershed - Project No. SL 130. These areas have been, or are
presently under separate study. The relationship of this study area to other SL projects is
shown on Plate No. 3.

Topography: The Raccoon Greek Vet ershed study area is part of the ungl aci ated Appal achi an H at eau
physi ographi ¢ province, a broad di ssected upl and underl ai n by essentially horizontal sedi nentary
rocks. Sreans have dissected the area so that nost of the plateau surface is no | onger evident.
The present surface consists nainly of broad rounded ridges and intervening val |l eys. The study area
islocated in what is known geonorphol ogically as a nature region. SQuch a. region is one in which
the principal streans have eroded their valleys to a fairly uniformgrade and the snal | er
tributaries have cut the uplands into numerous rounded off ridges. The result is a hilly
t opogr aphy. The maxi mum relief which exists over the study area is about 300 ft. Hevations
near 1200 ft. predomnate in Joffre Basin and Cherry Val l ey Basin whil e Raccoon Geek flows in the
valley at about 1,000 ft. The northern part of the study area is predomnantly at Hev. 1100 ft., wth
Raccoon Greek at about Hev. 900 ft.

The head waters of Raccoon Qeek are in northwestern Vdshi ngton Gunty in Munt H easant Townshi p. The
creek then flows north sone 46 mles to enter the Chio Rver at a point about 30 miles downstream of
A ttsburgh, Pennsyl vani a.

Surface Drai nage: The whol e Raccoon Geek Vdtershed is | ong and narrow in shape neasuring
about 26 mles inlength and about 11.5 miles at its naxi numwdth (east-west). S x naj or
streans drain the study area and fl owinto Raccoon reek. Those draining i nto Raccoon Greek from
the eastern side are Potato Garden Run, gger Run, Little Raccoon Run, and Cherry Run,

wher eas, those draining fromthe western side are Olloe Run and an unnaned tributary. The
location of the streans to the study area are shown on Hate 4. Three additional tributaries
flowinto Raccoon Qeek within the study boundary, but their sub-watersheds were not incl uded
inthe study area. They are Burgetts Fork, Brush Run and Wngfield Run.

The Raccoon Geek study area is well-drained due to the hilly topography conducive to rapid
runof f of the surface waters. This is indicated by the very few swanpy areas wthin the study
area. The slope of the nain channel of Raccoon Qeek varies fromabout 7 ft. per nile near the
northern boundary of the study area to 15 ft. per mile in the extrene headwaters. The channel s
of the tributaries generally vary in slope fromabout 35 ft. per mle to 80 ft. per mle.
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Precipitation: Precipitation in the area is normally well distributed throughout the
year. Approxi mately 25%of the average total annual precipitation of 36 inches occurs during the
wnter nonths. The neasured precipitation for the Raccoon Geek area during the period of study
amounted to an annual total of 42 inches. This amount is approxinately 17%nore than the nornal
annual total. Precipitation data from1969 through the study period is shoan on Hate No. 5.

FLOCD FREQUENCY

H ood frequency wthin the Raccoon Qeek study area correl ates wth seasonal variations in the
rate and anount of rainfall, subsequent seasonal variations in ground water |evel, degree of
soi| saturation, ground slope and cover, overall size and shape of the watershed, and ratio
between streamchannel | ength and area drai ned.

Rai nfall Frequency and Intensity: The hydrol ogi c year nay be subdi vi ded

into two naj or seasons; one, fromJune through Gctober characterized by irregular rainfall often
inthe formof intense storns; and the other, fromMNovenber through My, characterized by nore
frequent, less intense rainfalls. Satistically, the nonths of naxi nrumprobability for intense
one hour storns are July, August and Septenter. Thus, "flash" flooding i n response to quick
heavy rainfall is nost frequent in these nonths, while flooding due to prol onged rainfall
occurs during other tines of the year.

Base Fl ow of Raccoon Oreek: The rate of discharge fromthe U S.GS. gauging station on
Raccoon Qeek at Mffatts MII, for the hydrol ogic year fromMy, 1973 through April, 1974

i ndi cates the sane two hydrol ogi c seasons. The dry season fromJune through Gt ober has an average
di scharge of 71.9 cfs, wth arange from16 cfs to 454 cfs. The drought nonths are July, August, and
Sept enber when the average discharge is | ess than 50 cfs, and daily di scharge rises above 100 cfs
only 4 days during the drought season. The wetter season fromMNoventer through My has an average

di scharge of 313 cfs wth a range from42 cfs to 1920 cfs. Gonparison of rainfall data to di scharge
rates at Mffatts MIIl shows an overall correlation between rainfall and di scharge on a seasonal
basis. O scharge tends to peak from24 to 72 hours after arainfall.

Soil Saturation and Gound Water Level: Previous rainfall may significantly affect runoff
due to a particular rainfall. For exanple, arainfall of .10 inch in a six hour period nay cause
relatively little increase in inmedi ate streamdi scharge if the soil is not saturated. However, it nay
cause an appreci abl e surge in discharge if the soil is saturated. The ratios between evaporation,
infiltration, and runoff may vary considerably wth season and rate of rainfall, wth evaporation
hitting a peak during the sunmer nonths. Rainfall affects the ground water |evel over a longer tine
period than runoff.

Channel G adient and Cover: Gound slope affects flood frequency in that it can change the vel ocity
of runoff, thus changing the concentration tine. Gadients for Raccoon 0 eek change fromthe
headwaters to SR 67, the downstreamstation in the study area, and are generally | ess than 0. 3%
Tributary gradients are higher generally and nay be as great as 1.5% Gound cover nay serve to retard
or inhibit runoff, reducing velocity and | engthening concentration tine. Runoff froma stripped area
wll reach a streamchannel nuch nore quickly than runoff froma grassy area equival ently spaced.
Gound cover al so reduces the runoff coefficient, affecting the potential di scharge i mediately
after an appreciable rainfall.
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Overall Size and Shape of Watershed The overall size and shape of the watershed
affects the flood frequency of Raccoon O eek because of the distribution and size of tributaries
along the nai n streamchannel . A wel | -drai ned wat ershed with nany short tributaries evenly spaced
along the nain channel wll have a w de di scharge peak because di scharge fromtributaries reaches
the monitoring point sequentially. Thus, the flood risk is reduced. However, a
wat er shed such as Raccoon Qeek will have a higher flood potential because of large tributaries
such as Potato Garden Run and Little Raccoon Run. A di scharge peak of Raccoon Qeek at the
downstreampart of the study area coul d show surges in di scharge when the water fromnaj or
tributaries reaches the nonitoring point. This could increase the fl ood potential .

GEALOGY

Structure: Raccoon Geek Vdtershed is contai ned wthin the physi ographi c provi nce known as the
Appal achi an A ateau. The province is characterized by essentially flat-1ying strata whose
regularity is broken by lowbroad folds. The regional dip of the stratified rocks exposed in the
watershed is to the sout heast. The | ocal geology is nodified by two structural folds.
The West Mdd etown Syncline is the fol d which nost predomnantly affects the | ocal geol ogy of
the Raccoon Qeek study area. The north trending axis of the syncline crosses Raccoon Q eek near

Bavi ngton. The closure of the syncline just to the northeast results in a basin-like structure
wthinthe nain watershed area. This condition is evidenced by noting the circular pattern forned
by the Attsburgh al structural contours. The G oss Qeek Syncline, which trends east-west
across the Qherry Vall ey Sub-watershed, intersects the Vést Mdd etown Syncline west of the Cherry
Val l ey SQub-watershed. The structure contour of the coal also indicates that a certain anount of acid
mne drai nage di scharged i nto the Raccoon G eek Drai nage Basin results fromsurface water entering
out si de the topographi c boundaries of the basin. It is particularly true of the areas in North
Dlloe and Potato Garden Sub-wat er sheds.

Strati graphy: The bedrock strata exposed over various portions of the study area are nenbers of
the Dunkard, Mbnongahel a and Gonenaugh groups. The total stratigraphi c thi ckness exposed is on the
order of 800 ft. Al of the strata are sedinentary in origin. The generalized col unmar section is
shown on Hate 6. The formati ons wthin the Dunkard, Gonenaugh and Mbnongahel a groups are
conprised principal ly of shal es and sandstones but al so contai n prominent |inestone and coal

hori zons. The area of outcrop of the Mnongahel a Goup is nore extensive than that of any ot her
group in the Raccoon Qeek study area. The Fittsburgh al seamis the lowest bed in the

Mbnongahel a G oup and rests di sconfornably on the Gnenaugh Goup. Belowthe Attsburgh Gal there
are generally a fewinches to a foot of inpervious gray underclay, bel owwhich is about 2 ft. of
dark to light gray brecciated |inestone. The nain coal seamis approxinately 5to 6 ft. thick wth
sone thickening and thinning in various areas. The upper part of the Attsburgh al consists of
alternating bands of bl ack carbonaceous shal es and boney coal 6 in. to 2 ft. in

thi ckness for about 7 to 8 ft. above the nain seam Iron sulfide mnerals (pyrite and narcasite)
are general |y associated wth the coal and the bl ack carbonaceous shal es and sandst one overlying
the coal bed. These mineral s, upon oxidation, represent the principal source of coal mne acid.
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Iron sulfide mnerals are also found in the nain coal seamas horizontal shal ey partings and
as concretions known as sulfur balls. The iron sulfide mnerals in these partings are general ly
inthe formof flaky crystals and the concretions occur as bl ack to brassy spheres of various
sizes. The sulfur balls are irregular in distributioninthe Attsburgh Goal and their
conposition is largely pyritic. These sul fur balls are one of the sources of acid in the
nai n coal seam

M ning Hi story: The Raccoon Qeek Vdtershed is situated in parts of three counties, but the
mning activities of the watershed prinarily reflect the mning history and trends of

Véshi ngton Gounty, and to a | esser extent Al egheny Gunty. By far, the nost economcal |y
inportant coal to the Raccoon Geek area has been the Fttsburgh Gal seam The first recorded
instance of mning in the Attsburgh a seamwas 1761 in Al egheny Gounty and 1781 in

Véshi ngton Gounty. By 1820, both counties were dotted wth snall mnes for prinarily donestic
uses. (mal production fromthe A ttsburgh seamsteadily increased until around 1923 when peak
production was realized in the two county area. Enploynment in the coal industry
general ly paralleled the production trends, and al so peaked around the sane tine.

In the 1940's the use of new earthnovi ng equi pnent nade it economical to renove thin surface seans
by strip mning. During the 1940's and 1950's, strip mning in the Raccoon Geek area was intense
and nuch of the area was depleted of its shall ow Fittsburgh Gal deposits by strip nining.
However, reserves of Fttsburgh Gal still remain in abandoned deep mines and are bei ng
economical ly strip mined today. Qurrent energy requirenents indicate that coal wll probably
play an increasingly inportant role in our econony. S gnificant coal reserves in the Raccoon O eek
Vét ershed are limted to Wéshi ngton Gounty. Deep coal reserves of the Fittsburgh seamare | ocated
inthe Cherry Valley portion of the Raccoon O eek Vdtershed. Future deep mining in this area
shoul d occur and w Il be of economic inportance. (oal seans whi ch were once econonmical |y
unfeasible to strip mne, such as the thinner seans above the R ttsburgh al, are bei ng vi ened
as economcal | y nmineabl e seans. Thus, future strip mning of these thinner seans in the sout hern
hal f of the Raccoon O eek Vdtershed is a possibility. Areas of the Raccoon O eek Vdtershed, where
deep mning and strip mning occurred, as well as where the A ttsburgh Goal renains in place,
are shown on the Inventory Maps.

Previous Wrk in Study Area: Previous studies perforned by the Washi ngton Gounty
A anni ng Gommi ssi on and the Weeling, Vst Mirginia Held Sation of the Federal Vdter

Pol lution ntrol Admnistration (PWCA in 1967 and 1968 identified 157 sources of nine
drainage in the entire watershed wth a total net acidity |l oading of 81 tons per day. During
the present survey, 115 pollution sources contributing 24 tons per day of net acidity were
docunent ed. The Wieel i ng FWPCA pol | ution survey catal ogued twenty-ei ght (28) mine drai nage
sour ces, each discharging nore than 1000 | bs/day of net acidity (total acidity |ess

total alkalinity). The conbined acidity discharge of these 28 sources was 141, 556
| bs/day (71 tons per day) or approximately 87 percent of the total AMD di scharges

neasur ed.

11
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DEFINITION OF TERMS

Acid Load: The acid concentration as determned by | aboratory tests wei ghted by the
flow neasured at the tine of sanpl e collection.

Ar Seal: Barrier which keeps air fromentering a deep nine but permts nornal flow
of water fromthe m ne.

AMD:  Abbreviation for Acid M ne Drainage.
Anticline: Afoldinwhichthe stratified rocks dip anay fromthe axi al pl ane.

Base Flow (For this report) Defined at a streamnonitoring station as the total of all
surface drai nage and ground water recharge not accounted for by flaw neasurenents of
streans and pol | ution di scharges upstream of the stream nmonitoring station.

Base Load: (For this report) Defined at a streamnonitoring station as the total of all
streaminfluents contributing a constituent load (e.g. acidity) not accounted for by
sanpl e anal ysi s and fl ow neasurenents of streans and pol | uti on di scharged upst ream of
the streamnonitori ng station.

Departnent: Departnent of Environmental Resources.

D.E.R : Abbreviation for Departnent of Environnental Resources.
Dift: An underground entry driven horizontally into the coal seam

Dry (Surface) Seal: Barrier which closes deep mine entries where there is little or
no hydrostatic pressure in the area of the seal .

FWPCA: Abbreviation for Federal Vdter Pollution Gontrol Admini stration. Later becane
part of the BEnvironnental Protection Agency (EPA).

Formati on: Any assenbl age of rocks whi ch have sone characteristic in common, such
as origin, age or conposition.

H ghwal | : The vertical working face of a strip or surface nine.

Hydraul ic Seal: Barrier which closes deep nine entries and devel ops hydrostatic
pressure in the area of the seal

Hydrol ogic Year: A 13-nonth period of tine.

Maj or Source: Adischarge of acid mne drai nage which results in at |east an average
of 400 Ibs. net acid | oad per day.

M nor Source: Adischarge of acid mine water which results in |less than 400 | bs.
net acid | oad per day on the average.

pH The negative comrmon | ogarithmof the hydrogen ion concentration. Estimation of
degree of acidity or alkalinity.

Pollution: (Inthis report) Refers to mne water or industria waste ef fl uents.
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Priority Nunber: The relative order for recommended abat enent of streamreaches
affected by AMVD.

Shaft: An approxinately vertical entry driven into the coal seam
Slope: An inclined entry driven into the coal seam
Sl ugger: A source which produces a large net acid load in a short period of tine.

Syncline: Afoldinwhichthe stratified rocks dip toward the axial pl ane.

US. GS.: Abbreviation for Lhited Sates Geol ogi cal Survey.

WPA: Abbreviation for Wrks Projects Admnistration. Agency which conpil ed generalized
deep mine maps fromdetail ed coal mne working naps.

STUDY METHODS

Conpi | ati on of Data: Topographic naps of the Raccoon O eek Drai nage Basin were obtai ned
fromthe Lhited Sates Geol ogi cal Survey. These naps were of the 7? M nute Quadrangl e
seri es.

WP. A mning naps for the Raccoon O eek study area were obtai ned fromthe
U S Bureau of Mnes, Mne My Repository. Detail ed nine maps were obtai ned where possi bl e
frommni ng conpani es or individual private collections.

Held notes fromthe original FWPCA survey were obtai ned fromthe Environnental Protection
Agency, Weeling, Vést Mirginia field station.

Aerial phot ograph enl argenents dated 1967 of the Raccoon Oeek area were obtained fromthe
Sout hwest ern Pennsyl vani a Regi onal H anni ng Gormi ssi on.

Basin runoff criteria for the Raccoon Geek area were obtai ned fromthe Soil (onservati on Servi ce,
U S Departnent of Agriculture, B ttsburgh, Pennsylvania.

Veat her statistics for the area were obtai ned fromnonthly publications of the National
Qinatic CGenter, U S Departnent of Commerce, Ashville, North Carolina.

Howdata fromthe Raccoon G eek gauging station were obtained fromthe U. S.
Ceol ogi cal Survey.

Location of Sources of Pollution: The location and identification of pollution
sources was perforned by the streamwal king nethod. This nethod requires wal king the | engths of
identifiable streans and tracing water flows to their points of origin. The search was initiated
at the nouths of the ngjor tributaries of Raccoon O eek and proceeded upstreaminto m nor
tributaries. In the process of streamwal king, all pollution sources identified by pHwere
nunbered in sequence in each sub-watershed for purposes of future study. Miny sources were
red-fl agged so that subsequent field identification woul d

13
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be facilitated. Sanpling stations were al so set up on major streans,
principal tributaries and |arge areas of ponded water. The locations of all stations
are shown on the Inventory Maps.

The initial field reconnai ssance for pollution sources began in Septenber, 1973 and was
conpl eted during January, 1974. As the study progressed beyond January, 1974, a nuniber of
stations were added as additional pollution sources were identified. Sone stations were
del eted wth the accumul ati on of information.

Sanpl e Collection and Laboratory Testing: The pH, tenperature, and flow of the

di scharge and streans were recorded in the field at each sanpling station. The water at each
sanpl ing point was collected into two bottles. he of the bottles was acidified inthe field to
nmaintain the solubility of ferrous and ferric iron. The sanpl es col | ected were shipped to the
Departnent' s designated | aboratory and anal yzed for alkalinity, acidity, total iron, ferrous
iron, sulfates, and pH

Moni toring: Sanples of water and fl ow neasurenents were obtai ned once per nonth at all
sources of ANA pol lution and desi gnated streamsanpling stations during the 12 nonth peri od,
January, 1974 through Decenber, 1974. The locations of all sanpling stations are shown on the
Inventory Maps.

Veirs were constructed where feasible at sanpling stations to facilitate flow
neasurenents. Repairs were perforned as necessary, after intervals of heavy flowor after
periods of ice fornation to keep the weirs operabl e over the study peri od.

Sreamand discharge flows at each of the nonitoring stations were neasured by one of the
followng four nethods: current neter, weir, surface velocity flow or timed bucket flow
Each is discussed bel ow

Current Meter: The current neter nethod of neasurenent was nornal |y used where
large flows were encountered. The neasuring device was a Girley Pygny Type
Qurrent Meter (Nb. 625F). In this nethod, a neasurenent of the stream cross-sectional
area is obtained and vel ocity rates are recorded wth the Guirley Mter at snall
interval s across the stream The product of area and vel ocity provi des a

nmeasur ement of flow

Wir Flow Were channel and discharge neasurenents were appropriate, a
conbi nation of sharp crested rectangular and 90° V-notch weirs were installed.
O scharge was then cal cul ated using the di nensions of the weir crest and the hei ght of
water flow ng over the weir.

Vel ocity Flow The surface velocity nethod was used to estinate flow

on small streans or discharges where current neters or weirs could

not readily be utilized. An estinmate of the cross-sectional flow area was obtained and an
average velocity was estinated using neasured tine intervals for floating streamparticl es.
The product of area and velocity provided an estinated fl ow quantity which was then
adjusted by an enpirical correlation between surface velocity and nean vel ocity.

Ti med- Bucket Fl ow Ti ned bucket flow neasurenents were used as frequently as possi bl e
throughout the project because of their inherent accuracy
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and ease of application, particularly in snall streans and at pol | ution sources. This
net hod consi sted of determining the anount of tine needed to fill a calibrated
bucket .

Water Quality Evaluation: Wter sanples obtained at all sanpling stations were anal yzed
by the Departnent's designated | aboratory for pH acidity, alkalinity, iron and sulfate
content. Sreaml oadi ngs and source | oadi ngs were cal cul ated fromthe anal yses and reported in
pounds per day. The results of these tests, as well as cal cul ated val ues of streamand source
| oadi ngs, are tabulated in the Appendi x of this report.

The quality of streans in the Raccoon Geek study area was eval uated at high flowand | ow fl ow
periods. The principal criteria used for eval uation were pHand net acidity (acidity |ess
alkalinity). Sreamquality results are provided in this report and are shown on Hate Nos. 10 and
11. Bvaluation perforned during the course of study invol ved estinating the relative contributions
of acid mine drai nage fromindividual subwatersheds to the total study area, eval uating
potential abatenent nethods, and estinating quantities of acid mine drai nage whi ch coul d be
feasibly abated. Additional water quality tests were perforned on sel ected pol [ uti on sources. The
purpose of the additional tests was to eval uate whether the sel ected pol | uti on sources were
typical mne drai nage discharges. The results of this additional testing can be found i n Chapter
'V under Abatenent Hans 1 and 5.

H el d Reconnai ssance and Abat enent H an Devel opnent: General structure contours were
constructed on the base of the Httsburgh al to determne the direction of subsurface flow
for the deep mines. The WP. A coal mine naps and avai | abl e deep nmine naps were used to
establish the overal |l subsurface drai nage trend of the basin.

Aerial phot ographs dated 1967 were used to locate strip nines and to calcul ate the area
occupi ed by the strip mnes. The strip nmines were reviewed in the field by our personnel to
verify the conditions noted on the aerial photographs. The naj or and ninor sources were
investigated in the field to determne the nature of the surface drai nage in associ ated strip
mnes and the nature of the surface drainage in tributaries, valleys, and the ground surface
above associ at ed deep m nes.

An abatenent plan or conbi nation of abatenent plans was then devel oped to i nprove the water
quality of polluted streamreaches to the nini numpH standard. Gost estinates were nade for
each recommended abat enent pl an based on our anal ysis of field conditions. The prinary net hods
consi dered were surface recl amati on, deep mne sealing, daylighting, fly ash injection, and
treatnent plants. In each case, however, the nethod chosen was the | east cost per pound of
aci d abat ed.
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