
MORGAN RUN (M0.5)
M0.5 was the most upstream site in

the watershed during this survey. This
site characterizes the headwaters of
Morgan Run, which are impacted
immediately by AMD. Permit files on
mining operations in the area upstream
of M0.5 referenced surface mining in
the 1980s for Upper Kittanning, Middle
Kittanning, Lower Kittanning, Clarion,
Mercer, and Lower Freeport Coals and
Mercer Clay. The mining permit files
also contained a history of mining that
indicated this area had at least four
mining operations prior to the 1980s of
both deep and surface mines for clay
and coal. One more recent mining
operation was a government-financed
reclamation that used the money earned
by remining coal to finance the reclamation
of the land. This operation occurred
from approximately 2000 to 2001 and
was used to reclaim a 3.4-acre area of
land subsidence. This operation was
considered an active mine in 2005 and
was located near New Castle, Pa. (Figure 2).

The sampling results at M0.5 indicated
AMD pollution including low pH and
alkalinity and high metals. This site had the
lowest pH and the highest conductivity,
calcium, magnesium, sulfate, manganese,
and aluminum levels of all instream sites.
The level of concern for iron was
exceeded during one sampling quarter
in this survey, whereas the levels of
concern for acidity, pH, alkalinity, Figure 6. Fish Sampling Results and Topographic Map of Morgan Run Watershed

DURATION Mean
(shock t ime on Area Cond. Temp.

SITE DATE TIME coffelt  unit) (f t .2) HABITAT FISH pH (µhmos/cm) Celsius D. O. Alk. Acidity
M3 20040628 1415 361 secs. 2132.65 Mostly pools ; NONE N/A N/A N/A N/A N/A N/A

(Tria l  Run) a lot of log jams

A1 20040629 800 514 secs. 4278.42 Rif f les 45%; Pools 30%; NONE 5.35 244 13.3 8.07 2 14
Runs 20%; Snags 5%

C1 20040629 1015 680 secs. 2546.06 Rif f les 50%; Pools 50% 28 Brook Trout ;  7.5 176 14.6 8.1 28 2
2 White Sucker

M1 20040630 910 425 secs. 3773.15 Pools 70%; Runs 5%; Snags 25% NONE 3.8 573 15.9 NA 0 26

J1 20040630 1045 517 secs.   2801 .97 Rif f les 40%; Pools 25%; NONE 4.8 203 13.3 8.14 2 8
Runs 30%; Snags 5%

J1 20040630 1115 176 secs.  2119.53 Rif f les 25%; Pools 50%; NONE 4.35 168 13.1 NA 0 18
(tr ibutary) Runs 10%; Snags 15%

M8 20040630 1430 603 secs. 7769.41 Rif f les 50%; Pools 45%; Runs 5% NONE 4.1 410 19.6 7.54 0 24

ALBT 20040701 800 683 secs. 1778.30 Rif f les 50%; Pools 25%; 52 Brook Trout ;  6.7 168 15.1 7.99 14 4
Hdw. Runs 15%; Snags 10% 12 Blacknose Dace; 

5 Spottai l  Shiner ;
1  White Sucker
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magnesium, sulfate, manganese, aluminum,
and hot acidity were exceeded every
quarter. The macroinvertebrate community
at this site was rated moderately
impaired and was dominated
by large numbers of the stonefly
Leuctra, which is tolerant of
some AMD conditions.  M0.5
had a partially supporting
habitat rating with high levels
of sediment and embeddedness.
The stream was slow-moving
and surrounded by wetland areas.

DISCHARGES (D2 & D3)
D2 and D3 were discharges

in the headwaters between
M0.5 and M1.  There was one
active mine file for the area
between M0.5 and D2 and D3.
The operations for this permit
were surface mining and fly
ash disposal in the Lower and
Middle Kittanning coal seams.
This mine permit was issued
in the mid-1980s and was
considered active in 2005
(Figure 2), since it was abandoned
recently and the bonds on the
site were forfeited. Information
on historical mining in this
headwaters area south of
Sanbourn Road (SR2012)
includes at least seven surface
and deep mines used for coal

and clay in the
Kittanning and
Mercer seams. Many
of these older
operations were
abandoned and
not reclaimed. At
the time of the
survey, mine spoil
piles still existed
in this general area.
Some of the mines,
particularly the deep
clay mines, probably
were mined prior
to the 1930s. D2
and D3 most likely

originated from either the deep clay or coal
mines or from surface coal mine operations
conducted prior to the 1970s in this area.
A hydrologic study completed in the
mid-1980s, required for a coal mining
application, reported AMD pollution of the

local groundwater in the area around Jeffries
near D3 from previous mining activities.  

Both discharges were characterized
by low pH, low alkalinity, and high
manganese. Levels of iron were relatively
low at D2, and levels of aluminum were
relatively low at D3. D2 and D3 had the
lowest number of parameters to exceed
levels of concern for the discharges
(Figure 3) and did not exceed levels of
concern for conductivity, magnesium,
and sulfate. D2 only exceeded the level of
concern for iron during September 2004,
and D3 never exceeded the aluminum
detection limit during this survey. D3
produced the largest flow of all the
discharges, indicating a larger influence on
Morgan Run. Average loading values for
iron, manganese, hot acidity, and sulfate
were second highest for D3 compared to
the other discharges; however, D3 also had
the highest average loading level of alkalinity,
which may help in reclamation efforts. 

Measuring length of Brook Trout from 
Crooked Sewer Run.

AC ID IT Y ALKALIN IT Y-3 .9 IRON M ANGANESE ALUMINUM HOT  AC ID IT Y
l b s / y r l b s / y r l b s / y r l b s / y r l b s / y r l b s / y r

A1 58,762 81 ,114 3,137 13,622 5,119 246,775

C1 22,275 125,300 1 ,542 257 2,625 -10,077

J 1 79,853 28,480 1 ,357 11 ,181 4,740 201 ,337

D2 34,529 0 358 2,013 2,711 35,899

D3 63,525 20,370 10,561 10,247 1 ,490 110,193

D4 75,135 0 1 ,254 5,932 6,524 68,880

D5 323,421 0 53,901 14,758 8,349 222,361

D6 44,993 488 1 ,821 6,194 1 ,841 81 ,301

D7 12,504 506 56 2,314 1 ,046 14,132

D8 11 ,307 0 209 3,345 475 12,041

D9 17,178 0 460 6,199 1 ,134 22,362

D1 0 26,727 0 956 7,050 1 ,411 24,633

D11 8,810 0 444 1 ,454 177 7,106

D1 2 11 ,352 0 688 2,401 541 10,811

D1 3 8,177 0 192 884 257 6,578

D14 45,211 0 1 ,423 8,955 3,069 37,692

M0.5 31 ,944 157 1 ,106 7,424 1 ,172 31 ,944

M1 169,925 72,389 9,299 27,028 6,991 597,986

M2 228,350 56,123 7,249 27,239 12,341 616,030

M3 2,138,588 0 449,695 163,649 55,680 1 ,967,574

M4 731 ,418 32,152 32,512 50,636 41 ,970 930,109

M5 809,650 72,317 36,897 64,378 47,450 1 ,269,541

M6 1 ,232,711 53,768 35,847 150,130 73,222 1 ,398,987

M7 1 ,400,320 180,684 34,015 195,147 83,272 2,664,272

M8 1 ,232,481 417,710 31 ,245 180,833 81 ,655 3,817,180
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Table 4. TMDL Average Values from 2003 - 2004 in the Morgan Run Watershed
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MORGAN RUN (M1)
M1 was located between two beaver

dams, and consequently exhibited
higher total suspended solids (TSS).
Other problems associated with this
site include low alkalinity and high
manganese and aluminum, although
overall, M1 was one of the least
impaired water quality sites in the
mainstem. M1 had the lowest average
values of all the mainstem sites for
aluminum, acidity, and manganese.
This site also had the lowest number
of parameters (21) to exceed levels of
concern (Figure 3) with pH, alkalinity,
manganese, and hot acidity exceeding
limits in every sample, aluminum and
acidity during two samples, and iron
during one sample. A possible reason
for the lower levels of metals at M1 may
be due to the beaver dams and ponds
in this area slowing down the flow
and allowing metal precipitate to drop
out of solution.  

The macroinvertebrate population
at M1 was similar to M0.5. The community
was rated moderately impaired and
included similar taxa, although there
were fewer Leuctra at M1 than were
found at M0.5.  The habitat was impacted
by beaver dams and rated supporting.
The section was noticeably impacted
by AMD with heavy metal precipitate
covering the substrate, and the stream
was slow and deep due to the beaver
dams. Morgan Run was electrofished
upstream of the beaver dams near this
site, and no fish were found (Figure 6
and Table 3).  

Mining in the area between M0.5
and M1 included numerous operations
throughout the twentieth century.
Mining occurred around Jeffries for
Middle and Lower Kittanning coal in
the 1990s, and prior to that at least three
surface mines and one deep mine
operated in the Lower Kittanning coal
seam.  The active mining operation near
Jeffries (Figure 2) originated in the
1990s and was recently abandoned
leaving polluted discharges that enter
Morgan Run north of Sanbourn Road
(SR 2012). A Successive Alkalinity
Producing System or Anoxic Limestone
Drain is being considered to treat

these discharges using bond money the
mining company set aside prior to
mining the site (Carrello, 2005). The
area north of Sanbourn Road between
Morgan Run and Burly, Pa., was mined
in the 1970s and 1980s for Mercer clay
and coal and prior to that was surface
mined for Mercer clay.  There also was a
Middle Kittanning coal mining opera-
tion south of Sanbourn Road near
Burly, Pa., in the mid-1980s to mid-
1990s. The mining operations between
Morgan Run and Burly, Pa., and the
operation south of Sanbourn Road near
Burly, Pa., were completed and the land
was reclaimed to current environmental
standards in the early to mid-1990s.
Historical records indicate that three
surface mines from the 1950s for Middle
and Lower Kittanning Coal existed in
the area south of Burly, Pa. The area
south of Sanbourn Road and to the east
of Morgan Run around D2 was mined
extensively, as mentioned previously in
the D2 and D3 section.  

DISCHARGE (D4)
The discharge at D4 was characterized

by low pH and alkalinity, and high sulfate,
iron, manganese, and aluminum. Levels
of concern were exceeded quarterly
for pH, acidity, alkalinity, sulfate,
manganese, aluminum, and hot acidity.
Iron and magnesium levels of concern
also were exceeded. The average loading
value of aluminum was the second
highest value of the discharges, and
acidity also was relatively high. D4
produced one of the larger flows of the
discharges and probably originated
from an old, abandoned, deep clay mine
developed by a firebrick company in
the early 1900s.  

MORGAN RUN (M2)
The main problems at M2 appeared

to be low alkalinity, high manganese,
and high aluminum. Increased aluminum
from D4 appears to impact Morgan Run
at M2.  Otherwise, the water quality at
M1 and M2 was similar. Values for pH,
alkalinity, manganese, aluminum, and
hot acidity exceeded levels of concern in
every sample, and acidity exceeded
levels of concern in two of the samples.

Iron levels appeared to decrease slightly
in some of the samples from M1 to M2,
possibly due to iron precipitate settling
out in the beaver dam ponds. The
macroinvertebrate sample from M2 was
rated severely impaired with the lowest
number of macroinvertebrates (20).
The number of taxa decreased by three,
and the number of macroinvertebrate
individuals decreased by 30. This
additional biological impairment could
be due to the change in habitat and to
difficulty in sampling. M2 was located in
a marshy area with slow, deep flow and
aquatic grasses. There was poor shade
for the stream due to the low vegetation.
The habitat at this site was rated
supporting and was located approximately
25 yards upstream of a beaver dam.  

The two abandoned mining operations
northeast of Jeffries that impacted M1
also may have affected the water quality
at M2. The recently abandoned Middle
and Lower Kittanning coal strip mining
operation used to maintain a treated
discharge that entered Morgan Run in
the swampy area near M2. An older
strip mining operation farther north
that had been in operation since
the 1960s was abandoned in 1995.
Degradation of two tributaries to
Morgan Run on the south of this operation
was reported in 1983. Furthermore,
there were historical reports of abandoned
clay strip mining operations in this area.   
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DISCHARGE (D5)
The discharge at D5 originates in an

abandoned deep clay mine most likely
developed prior to the 1930s and enters
Morgan Run between sites M2 and M3.
This site was one of the worst discharges
in Morgan Run. Problems at D5 include
low pH and alkalinity, and high acidity,
conductivity, calcium, magnesium, sulfate,
iron, manganese, aluminum, and hot
acidity. This site exceeded all of these
parameters at least once during sampling.
Conductivity, acidity, pH, alkalinity,
sulfate, iron, manganese, aluminum,
and hot acidity were exceeded during
every sampling quarter. This site generated
the highest recorded iron levels (66,000
µg/l). D5 also had the highest loading
values of all the discharges (Table 4) for
all the parameters listed.  

MORGAN RUN (M3)
Morgan Run at M3 was impacted by

the discharge at D5. The pH and alkalinity
decreased, and all other parameters
increased significantly compared to M2.
A large increase in iron was noted at this
site (Figure 4). M3 exhibited the highest
recorded values for iron (33,300 µg/l),
acidity (134 mg/l), and hot acidity (122
mg/l) of all the instream mainstem sites,
and the second highest number of
parameters to exceed levels of concern
(Figure 3). The loading values for acidity
and iron were the highest of all the
Morgan Run sites, and it was the only
instream site to have an alkalinity of
zero (Table 4). The macroinvertebrate
community at M3 was severely impaired
with the lowest number of taxa (5)
present. Sampling was difficult at this
site due to deep, slow moving water with
thick AMD precipitate on the substrate.
An increase in iron precipitate was noted
here compared to M2. The habitat was
rated supporting, and ratings for
sediment deposition were low. A trial
run of electrofishing was conducted
at this site, and no fish were found.  

DISCHARGE (D6)
D6 was impacted by deep mining

prior to the 1930s and strip mining in
the 1950s and 1960s of Lower Mercer
Clay northwest of Newtown. D6 also was

strongly impacted by deep and strip
mining of coal on the hill northeast of
Newtown during the 1940s and 1950s.
Manganese, aluminum, and iron values
appeared to be the most significant
problems at D6, along with the low pH
and alkalinity that was a problem
throughout the watershed. The average
loading values for iron and hot acidity
were high at D6; however, there was an
average loading value of 488 lbs/yr of
alkalinity (Table 4), which may assist in
the reclamation of the site.     

MORGAN RUN (M4)
Extensive mining around the area

of Newtown may have impacted the
quality of M4. Mining permits indicate
that previous surface and deep mining
in the area around Newtown left open
pits and disturbed and poorly vegetated
land. There have been deep mines for
Middle and Lower Kittanning coal and
at least five surface mines for clay and
coal in Lower, Middle, and Upper
Kittanning, Lower Freeport,
Clarion, and Mercer coal
seams. Mining completed
in the 1980s to early
1990s was reclaimed and
approved by PADEP;
however, the area reclaimed
was only approximately
10 percent of the previously
unreclaimed mining areas
from past mining use.  

M4 exceeded levels
of concern 26 times
(Figure 3), mostly for
pH, acidity, alkalinity,
manganese, aluminum,
and hot acidity. This site
also exceeded iron levels
of concern during two of
the sampling events. The
water quality appears to
have improved slightly from
M3 with a lower number of parameters
exceeding levels of concern (Figure 3),
the presence of some measured alkalinity,
and a reduction of average loading
values (Table 4). Although the severely
impacted macroinvertebrate community
did not show any signs of recovery, the
habitat rating also improved to excellent

at M4 as the stream channel improved due
to a lack of influence from the beaver dams
found at M3. Also, less AMD precipitate
was noted at M4, and the substrate was
mostly cobble and somewhat less embedded.

DISCHARGES (D7 & D8)
At least 100 to possibly 300 acres in

the SGL #98 area was extensively strip
mined from mid-1980 to late-1990 with
surface and auger mining in the Lower
Kittanning and Lower Kittanning Rider
seams. Previous mining of at least six
abandoned coal and clay mining
operations existed in the area prior to
this operation. An abandoned deep clay
mine and deep and surface coal mines
were near the areas of the D7 and D8
discharges. D7 was one of the less severe
discharges in the watershed; the lowest
flow and the lowest average level of
iron were recorded at this discharge.
D7 exceeded levels of concern 27 times,  and
D8 exceeded levels 38 times (Figure 3).
Both discharges exceeded levels for pH,

acidity, alkalinity, sulfate, manganese,
aluminum, and hot acidity; however,
D8 also exceeded levels for conductivity,
magnesium, and iron.  

JAMES RUN (J1)
J1 was located on James Run, a

small tributary to Morgan Run that
11
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drained AML north of Newtown
(Figure 2).  Pollution on James Run was
from deep and surface clay and coal
mining. In particular, there was record
that the deep mining and stripping of
coal during the 1940s and 1950s on
the hill northeast of Newtown impacted
a spring in the headwaters of James
Run. When James Run was monitored
in the mid-1990s, manganese and
iron were high (2,000 µg/l) in the
headwaters. J1 was the most severely
impacted tributary site and was
characterized by low pH, low alkalinity,
high manganese, high aluminum, and
high hot acidity. Twenty-two parameter
values were exceeded at J1 during
this survey (Figure 3).  

The macroinvertebrate community
was moderately impaired and contained
similar acid-tolerant taxa as Morgan
Run with the addition of more stonefly
and caddisfly taxa, such as Amphinemura
(the dominant taxa), Diplectrona, and
Rhyacophila. The habitat was rated
supporting and consisted of primarily
gravel substrate. Fish sampling was
conducted on the mainstem (J1) and the
small tributary to the stream (J1 (tributary))
at the mouth of James Run (Figure 6).
No fish were found at either site.  

MORGAN RUN (M5)
M5 was located downstream of the

confluence of James Run and Morgan
Run. The parameters exceeding levels of
concern at this site included pH, acidity,
alkalinity, manganese, aluminum, hot
acidity, and, on one occasion, iron. A
very slight improvement in water quality 
was noted from M4 to M5 except for
sulfate, hot acidity, and manganese in
some samples. A slight biological
improvement was noted also with the
presence of some of the taxa that were
present in James Run, although the
rating still fell in the severely impaired
range. The habitat was similar to M4
and was rated excellent.

STATE GAME LAND #98
DISCHARGES (D9, D10,

D11, D12, D13, D14)
The six discharges in SGL #98

between M5 and M6 may be attributable

to historical mining and mining from
mid-1980 to late-1990.  Monitoring data
from PADEP hydrogeologists in the
mid-1990s identified degradation at
small streams and groundwater discharge
points (seeps). One groundwater seep
that was documented with good water
quality in 1982 and degraded in 1984
was in the general location of D11.

The discharges that drained the
mined areas in SGL #98 had small flows
but were severely impacted by acidity
and metals concentrations. D14 had the
worst water quality rating followed by
D12, D10, and D13. D14 also had the
highest loading values of these dis-
charges (Table 4), indicating that it had
the strongest impact on Morgan Run
when considering the combination of
flow amount and chemistry. The highest
number of parameters exceeded during
the survey (40) was attained in four of
these six discharges (D9, D10, D12, and
D14) (Figure 3). D11 yielded the lowest
pH (2.6), and the highest recorded
conductivity (3,850 µmhos/cm), acidity
(710 mg/l), calcium (346.12 mg/l),
magnesium (255.02 mg/l), manganese
(92,691 µg/l), and hot acidity (449 mg/l)
of all the Morgan Run sampling sites.
D13 had the highest recorded sulfate
value (1,907 mg/l), and D14 had the
highest level of aluminum (32,900 µg/l).
Due to the small flows, the amount of
pollution these discharges individually
contributed to the stream was minor
according to the average loading values
(Table 4); however, the cumulative
impact was considerable.

MORGAN RUN (M6)
M6 was located downstream of the

SGL #98 discharges and upstream of
Alberts Run. Acidity, alkalinity, pH,

manganese, aluminum, and hot acidity
exceeded levels of concern in every
sample, and iron only exceeded levels
during one sampling quarter. The
concentration levels remained similar to
M5, although sulfate, manganese, and
aluminum were a bit higher overall at M6.
When accounting for flow differences
between the sites, acidity, manganese,

aluminum, and hot acidity loading
values increased, while alkalinity and iron
loading values decreased at M6 (Table 4).

The macroinvertebrate community
at M6 was severely impaired, although
the number of Leuctra increased
compared to upstream sites. The habitat
was rated excellent; this portion of
Morgan Run was scenic, despite traces
of AMD precipitate in the stream.

ALBERTS RUN (A1)
Alberts Run was impacted down-

stream of the fork on the southern trib-
utary to Alberts Run by the mining in
SGL #98. Documentation beginning in
1987 indicated groundwater discharge
degradation, particularly in specific
conductance and sulfate. North of
Alberts Run, in approximately the middle
of the watershed, was a 200-acre strip
mining operation of Clarion #1 and
#2 coal in the mid-to late-1980s.
Documentation indicated problems
with discharges at this site, which has
since been abandoned. Other mining
operations in this area included: three
surface operations mining Clarion #1
and #2 and Lower Kittanning coal
seams that were all completed in the
mid-1970s; one abandoned surface
operation mining Clarion #2 coal; and
one surface operation of Clarion #1 and
#2 coal. Anecdotal records of a deep
mining operation for Lower Kittanning

“ ”
The highest number of parameters

exceeded during the survey (40) was
attained in four of these six discharges.
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coal north of this area were dated to
1906. Currently a small shale operation 
also exists in the headwaters of Alberts Run.

The AMD problems at A1 included
low alkalinity, and high manganese and
hot acidity. Levels of concern for these
parameters were exceeded slightly during
every sampling quarter. Moderately
impaired biological conditions existed
at A1. Habitat at Alberts Run was rated 
excellent, with fast-flowing water and
small waterfalls; however, the substrate
was slightly embedded.  

A fish survey was conducted at A1,
and no fish were present, although
crayfish were occasionally observed
(Figure 6).  Anecdotal reports of fish in
the headwaters of Alberts Run were
confirmed with a survey of the section
downstream of Old Erie Pike (SR 2024).
Brook trout (Salvelinus fontinalis), white
suckers (Catostomus commersoni), blacknose
dace (Rhinichthys atratulus), and spottail
shiners (Notropis hudsonius) were found in
the headwaters of Alberts Run (Figure 6
and Table 3). The habitat was rated
excellent at this site also; although the
flow was less, and the pools were not as
deep as at A1. The field chemistry at
this site indicated good quality water
with a pH of 6.7 and conductivity of
168 µmhos/cm (Table 3). Alberts Run
had the highest potential for reclamation,
since the pollution at the mouth was
not very severe; the headwaters had
good field chemistry and maintained
fish; the macroinvertebrate population
at the mouth was only moderately
impaired with recolonization potential
from upstream sections; and the habitat
was excellent. This stream had small
waterfalls and riffles to aerate the water
and had excellent pools and instream
cover for fish. 

MORGAN RUN (M7)
M7 was impacted by the mining

that was located north of Alberts Run.
In 2000, a discharge was documented
that flowed from an abandoned mine
area where a treatment pond had been
removed. This discharge ran parallel to
the pipeline down the eastern bank to
Morgan Run in the area downstream
of the Alberts Run confluence and

upstream of M7. Another mining
operation existed on the west side of
Morgan Run near Crooked Sewer Road.
This operation covered a surface area of
approximately 200 acres where Lower
and Middle Kittanning coal was mined
from 1972 to 1973. The mining was
completed in compliance in 1975.

Water chemistry at M7 was
characterized by low pH and alkalinity,
and high acidity, hot acidity, manganese,
and aluminum. Average iron values
decreased from M6 and did not exceed
levels of concern (Figure 4). Water
chemistry concentrations from M6 to
M7 seemed to improve slightly except
for hot acidity. The macroinvertebrate
community also improved to moderately
impaired. The habitat was rated
excellent and was characterized by
numerous boulders creating substantial
riffles and by ample stream canopy and
woody debris. Some AMD precipitate
was noted at the site.

CROOKED SEWER RUN (C1)
C1 served as the reference site for

the instream and tributary sites in the
Morgan Run Watershed. The water
quality was rated middle quality since
alkalinity and hot acidity slightly
exceeded levels of concern. Given that
these parameters were only slightly
exceeded and overall water quality
appeared to be fine, it was speculated
that the stream might be naturally less
alkaline due to the local geology or
have very minor impacts due to AMD.
AML were in the headwaters of
Crooked Sewer Run (Figure 2) where
three surface mine operations for Lower
and Middle Kittanning coal were
operated by two different companies in
the 1950s. A coal mining operation
during the 1990s on the edge of the
watershed boundary was completed

in compliance in 2000; all treated
discharges flowed into the neighboring
watershed of Longs Run.

This site had the highest pH (7.4)
and alkalinity (35.8 mg/l), and the lowest
conductivity (121 µmhos/cm), acidity (2
mg/l), sulfate (35.2 mg/l), iron (<300
µg/l), manganese (<50 µg/l), aluminum
(<500 µg/l), and hot acidity (-19 mg/l)
values of all the sites in the watershed.
The macroinvertebrate population at
C1 was rated nonimpaired and was
the only site that contained mayflies,
which are generally sensitive to AMD
pollution. Six different genera of
mayflies were present, comprising
almost 60 percent of the population
sample. Overall, there were 25 different
taxa. The fish population appeared to
be reproducing and was dominated by
brook trout (Figure 6 and Table 3).
Habitat was rated excellent with a steep
gradient due to large boulders generating
small waterfalls and pool areas. The
watershed area around C1 was a mixed
coniferous forest providing a dense
canopy and ample woody and leafy debris.

MORGAN RUN (M8)
M8 was located near the mouth of

Morgan Run. The upland area to the
south of Morgan Run near the mouth
was historically mined by three compa-
nies for Lower Kittanning and Mercer
coal. Two of these operations were
abandoned, and one was reclaimed. A
polluted discharge to Morgan Run was
reported due to this previous mining
activity.  From 1997 to 2002, a surface
mining operation for Lower Kittanning
#2 and #3 coal of approximately 458
acres polluted six springs along the
ridge south of Morgan Run. The
company abandoned the mine site and
forfeited the bond. A passive treatment
system is currently under construction
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for these six polluted springs using
bond money the mining company was
required to set aside prior to mining
(Carrello, 2005).  North of Morgan Run
near Dimeling were a number of
historical surface mining operations for
Upper and Middle Kittanning, Clarion
#1, #2 and #3, and Mercer coals
that were possibly a cause for
moderately polluted areas along
Morgan Run in the middle to late
1980s. There was a 56.9 acre permit
for a small active mining operation in
2005 that was considered to be in
Stage 2 of reclamation, meaning that
the topsoil had been replaced and
vegetation was growing on the site
(Pennsylvania Department of Environmental
Protection, 1996).

In general, pollution levels decreased
from M7 to M8.  The pH increased,
while conductivity, sulfate, iron, manganese,
and aluminum decreased. Alkalinity,
pH, manganese, aluminum, and hot
acidity still exceeded levels of concern in
all four samples, and acidity exceeded
levels in two samples. Iron values
remained low.  The macroinvertebrate
community continued to be moderately
impaired, and although the number of
macroinvertebrates decreased, diversity
increased. Of particular notice at M8
were a dragonfly (Lanthus), a Perlidae
stonefly (Acroneuria), and a caddisfly
(Lepidostoma), all of which also were
found in Crooked Sewer Run. Only one
individual of each taxon was found,
indicating that these taxa may have
drifted from Crooked Sewer Run during
rain events the night before sampling
and may not be residents of Morgan
Run. Electrofishing results indicated no
fish were present at M8 (Figure 6 and
Table 3). The habitat was rated excellent
with large boulders lining the streambed
in a mixed forest area with good stream
canopy and cover. Some wetland areas
existed in the riparian area, and AMD
precipitate was evident on the rocks.   

Conclusions/Recommendations
Morgan Run has been severely

impacted by AMD from past mining
practices in the watershed. Mining
practices prior to mining regulations in

the late 1960s left abandoned mine
areas, open pits, and spoil piles that
have allowed the pollution of surface
and groundwater in this watershed. The
most prevalent and extensive mining
was conducted in the upper portion of
the watershed (Figure 2). The entire
length of Morgan Run was polluted and
exhibited low pH and alkalinity, and
high metals and acidity. In addition,
the metal precipitate on the streambed
adversely impacted the instream habitat
by coating substrate and filling niches.
The worst section of Morgan Run was
the section of the watershed from M2 to
M6. This section had severely impaired
macroinvertebrate populations and
some of the most severe water quality
impacts. The habitat was degraded from
the headwaters to M3, mostly due to
the disruption of streamflow by beaver
dams and, consequently, larger amounts
of sediment and AMD precipitate.
Overall habitat ratings were high due
to the forested and remote nature of
the watershed. AMD metal precipitate
degraded the habitat; however, the other
aspects of the habitat were sufficient for 
support of aquatic life, indicating the
stream has potential for remediation.  

Two of the three major tributaries to
Morgan Run were polluted by AMD.
James Run was the most severely

polluted tributary, with pollution
concerns being acidity, manganese, and
aluminum. It was impacted by the
AML north of Newtown and in SGL #98.
Alberts Run had good field chemistry
and supported a fish population in the
headwaters; however, it became polluted
downstream by the abandoned mining
in SGL #98 and possibly the abandoned
mining operations north of the stream.
This stream has excellent potential
for remediation, since it supports a
fish population in the headwaters.
Remediation efforts could concentrate
on increasing the alkalinity and
decreasing manganese levels on this
stream. Crooked Sewer Run was a
good quality stream, and efforts should
be made to protect it.

The 13 discharges sampled on
Morgan Run exude extreme AMD
pollution in the form of high acidity and
high metal concentrations. The most
severe discharges were D5, D3, D6, D4,
and D14, in addition to the cumulative
impact of the SGL discharges. Some
of the most severe discharges likely
originate in abandoned deep clay mines.  

Figures 4 and 5 indicate that elevated
manganese levels were a problem
throughout the watershed. High aluminum
concentrations also were fairly widespread
and, considering the higher toxicity to

“
”

Morgan Run has been severely 
impacted by AMD from past mining
practices in the watershed. Mining

practices prior to mining regulations
in the late 1960s left abandoned mine
areas, open pits, and spoil piles that
have allowed the pollution of surface
and groundwater in this watershed.
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