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Introduction

This report presents the data from the 1991 fecal coliform study
and is a continuation of the water quality studies conducted at the
New River Gorge National River (NERI) since 1980. Any visible
trends between fecal coliform counts, stage level and 48 hour
precipitation (48prcp.) will be discussed. Recommendations for
1992 will also be presented.

NERI is on a stretch of the New River flowing north from below the
Bluestone Dam, near Hinton, West Virginia, to just north of the
U.S. Highway 19 bridge near Fayetteville, West Virginia. The
headwaters of the New River are located high in the Southern
Appalachian Mountains in northwestern North Carolina. From Blowing
Rock, North Carolina, the New River flows generally in a northward
direction across southwestern Virginia and enters West Virginia 163
miles from its source. The river continues flowing northward for
87 miles to Gauley Bridge where it joins the Gauley River and forms
the Kanawha River. The Kanawha River flows northwest to Point
Pleasant, West Virginia and joins the Ohio River, which is part of
the Mississippi watershed. From the New River's headwaters in
Blowing Rock to Nitro, West Virginia the New/Kanawha River's course
follows that of the ancient Teays River, which began forming as
the southern Appalachians rose out of an ancient ocean. Mountain
uplift and subsequent erosion have exposed many types of rock in
the basin, most typical are shales, sandstones and limestones. On
its journey to the Gorge, the New River passes through extensive
karst (an area of limestone formations) areas and gathers water
from other streams that drain these calcareous lands. Consequently
the New River is a well-buffered, biologically productive stream
(WVDNR 1987-88, p. 9).

NERI was established by the United States Congress in 1978 and
placed under management of the National Park Service (NPS) , part of
the United States Department of the Interior. Title XI of the
National Parks and Recreation Act of 1978 (Public Law 95-625) set
aside a 62,000 acre corridor along 52 miles of New River". . . to
conserve and interpret the outstanding natural, scenic, and
historic values and objects in and around the New River Gorge and
preserve as a free-flowing stream an important segment of the New
River in West Virginia for the benefit and enjoyment of future
generations. . ." (WVDNR 1987-88, p.l).



In considering the mandate of the NPS and NERI , the park became
interested in the quality of the water resources found within the
park boundary (park watershed) . In 1980 NERI began a water quality
program to build baseline data upon which future monitoring and
management activities could be built. Since the West Virginia
Division of Natural Resources (WVDNR) was interested in
establishing baseline water quality data for some tributaries of
the New River, and NERI, in its fledgling stages, lacked proper
laboratory facilities, the two joined in a cooperative agreement.
From 1980 to 1984 the WVDNR did water quality studies for NERI.
These studies looked at several parameters commonly related with
commercial and domestic pollution (ie. total aluminum, total
cyanide, total iron, fecal coliform etc.). After examining the
data from 1980-1984 NERI determined that sewage and/or animal
wastes were a major cause for concern because of the large amount
of human body contact with the New River. In 1985 NERI attempted
to begin monitoring for fecal coliform, the accepted indicator for
sewage and animal waste contamination (SM 901A.), with Colicount
samplers (from Millipore Corporation) . This method is quick and
inexpensive but it is not an EPA approved method. An unpublished
report by NERI on the 1985 sampling effort recommended the use of
an approved standard method and an approved laboratory for future
bacteria monitoring efforts.

In 1986, based on these recommendations, NERI contracted with the
USDA Appalachian Soil and Water Research Lab Facilities to use
their lab to analyze fecal coliform samples. The membrane filter
technique (SM909C) , an EPA approved analytical method, was used
with satisfactory results. In 1987, because of staff changes at
NERI, it was decided again to contract with the WVDNR to do fecal
coliform studies on the New River and selected tributaries. The
result of this agreement was the "New River Gorge National River
Fecal Coliform Study, April-September, 1987-1988" done by WVDNR.
After reviewing the results of the 1987 and 1988 fecal coliform
study, NERI decided that a less intensive and more extensive effort
would suffice to keep a check on fecal coliform (WVDNR 1989, p.l).
Thus in 1989 NERI instructed the WVDNR to reduce the number of
sample runs per month from 5 to 1. In doing so, they were able to
add four new tributary sites to the sampling regime at a lower
cost. At the same time the WVDNR also sampled 18 tributaries, some
of these repeats of the 1989 study above, for other water quality
criteria. In 1990, in an effort to train personnel and begin the
set-up of an approved water quality lab, NERI staff took over the
fecal coliform studies from WVDNR and again conducted the studies
with assistance of the USDA lab in Beckley. The WVDNR continued to
sample sites for other criteria other than fecal coliform. Over
the winter of 1990/91 much preparation was done for the debut of
the 1991 fecal coliform study, performed by NERI staff in the newly
equipped NERI water quality lab. In future years NERI is planning
to carry out at least 6 more parameters on these sites on a
quarterly basis.



TABLE 1

:

MAP CODE

1--M

2--T

3--M

4--M

5--T

6--T

7--T

8--M

9--T

lO--T

ll--T

12--M

13--T

14--T

15--T

16--T

17--M

18--T

19--T

NEW RIVER GORGE NATIONAL RIVER
FECAL COLIFORM SAMPLING SITE LOCATIONS

(FIGURE 1.) STATION LOCATION

New River at Hinton New River Gorge
National River, Visitor Center

Madam Creek near mouth

^

New River below Hinton sewage plant

New River above Sandstone Falls

Lick Creek at stream gage site

Meadow Creek at stream gage site

Laurel Creek at Quinnimont (at stream gage
site)

New River at Prince (midpoint on bridge)

Piney Creek at McCreery (stream gage site)

Slater's Creek at Thayer (near mouth)

Dunloup Creek at stream gage site ^

New River at Thurmond ( below Dunloup
Creek, river right

Arbuckle Creek at stream gage site ^
7

7 , <#

'

Mann's Creek near mouth

Coal Run near mouth /

Keeney Creek at Winona ^
New River at Fayette Station ( swimming "

area )

Wolf Creek at mouth/

Marr Branch below Rivers, Inc. campground



Figure 1: A map of the sampling area for the 1991 fecal coliform study at NERI
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MATERIALS AND METHODS

The study was conducted in south central West Virginia at the New
River Gorge National River. The National River flows through
Fayette, Raleigh, and Summers Counties. All but three of the 19
sample sites are in the National River Boundary. The three outside
of NERI's boundary are 1-M, New River at Hinton Visitor Center
(VC) , 2-T, Madam's Creek in Hinton, and 16-T, Keeney's Creek in
Winona. The sampling sites are listed in Table 1, and Figure 1

shows their relative locations. For the sample sites in Figure 1

and Table 1, "M" denotes mainstem sites while "T" indicates
tributary sampling sites. Sample sites for 1991 were identical to
the sites for the "New River Gorge National River: Fecal Coliform
Study, April-September 1990." The tributary sample sites were done
as close to the New River confluence as possible in order to give
adequate assessment of all the pollutants entering the river.
Mainstem sites were sampled at areas of high public contact and as
close to the river current as possible. Collection from the New
River at Prince (M8) involved lowering a bucket into the river from
the Prince Bridge and taking the sample from the bucket.

The sampling sites were divided into two districts, north and
south. The south district included the sites 1-M through 9-T and
the north district included the sites 10-T through 19-T. In 1990
it was decided that the north district sampling runs would be
divided in half to facilitate analyzing the samples within 6 hours.
Four sites were done on one day and 6 sites were done on the next
day. Each district was sampled biweekly on opposite weeks. For
example, if the south district was sampled on the 1st and 3rd weeks
of a month the north district would be sampled on the 2nd and 4th
weeks

.

The time period of collection coincided with the summer
recreational season for the New River. There are approximately 2 3

Whitewater rafting companies that operate commercially during this
period. The New River also attracts other Whitewater enthusiasts
from around the United States and is used for swimming, fishing,
camping and other activities during the year. In summer the
weekday pace is slow, but weekends are crowded with rafters,
kayakers, canoeists, anglers, and swimmers. Occasionally temporary
high seasonal flows in the Fall, Winter, and Spring will attract
recreationalists, but this use is small compared with the use by
the summer crowds. Since NERI recreational opportunities are
largely based around the river, and most involve body contact, it
was decided that fecal coliform would be the minimum criteria to
study. As time progresses other parameters will be added to the
scope of the water quality studies at NERI. Most of the methods



used for the" New River Gorge National River: Fecal Coliform Study,
April-September, 1991" are found in "Standard Methods for the
examination of water and wastewater: 16th edition" from here on
referred to as SM.

Sampling bottles were 250ml and 500ml plastic Nalgene bottles. In
order to bind any residual chlorine that may have been released
into the streams, a dechlorinization agent was added to the sample
bottles; this was done in agreement with SM 906 A. 2. The bottles
were then sterilized in an autoclave for approximately 15-18
minutes at 127 degrees Celsius and placed in the drying cycle for
15 minutes.

Water samples were collected, according to SM 906 A.3.e., on a
biweekly basis. The sample bottles were then transferred to a 24
quart cooler with ice and transported, within 6 hours, to the lab
for analysis. This complies with SM 906 B.

Once in the laboratory the samples were analyzed for Fecal Coliform
based on procedures described in SM 909 C. The filtering apparatus
was a Millipore OM 037 glass 47mm filter holder. Commercially
prepared M-FC media, contained in 2.1ml ampules, and sterile
pads/filters, (Sterilized MSI cellulosic, white grid, 0.45 micron,
47mm. , with pad) were used in the filtration. The sample filters
were placed in disposable plastic petri dishes and heat sealed in
a plastic bag. The bags with the sample filters were incubated for
24 +-2 hours at 44.5 +-0.2°C. After the incubation the Fecal
Coliform densities were calculated according to SM 909 C.3 general
formula:

Fecal coliform colonies per 100ml =

Coliform colonies counted x 100
ml sample filtered

The "West Virginia Water Resources Board for protection of
recreational use and public water supply", WVWRB, has set a
standard of no more than 200 counts of fecal coliform bacteria per
100ml (WVDNR 1987-88, p.l) expressed as a geometric mean based on
no less than five samples per month. The geometric mean can be
calculated by one of two formulas:

GM = n\/[ (FC1) (FC2) . . . (FCn)

]

or

[ (log FC1) + (log FC2) + . . . (FCn) ]

n
GM = 10

where GM = monthly geometric mean.



FC1, 2. . .n = fecal coliform bacteria value for sample
number 1,2. . . n

.

n = total number of samples during month (WVDNR
1987-88, p. 9)

.

Due to fiscal restraints, only two samples were taken per month.
Thus the results must be looked at as an indicator of streams that
may have exceeded the above standard. Interpretation of the
results of the 1991 New River study has been based primarily on
whether a stream met, or failed to meet, this criterion (NERI 1990,
p. 5).

When the samples were taken date and time were recorded as well as
8 other parameters. See Appendix A-l. The 8 parameters are water
temperature, air temperature, pH, stage level (if applicable)

,

water condition, dissolved
2

, weather, and conductivity. Water
temperature and conductivity "were determined with a YSI model 33
conductivity meter. The dissolved

2
was determined with a YSI

model 5 IB dissolved
2
meter. Air temperature was determined with

an alcohol thermometer. PH was detected with a "pH pen" made by
Fisher. Water condition and weather where subjectively determined
by use of a written scale illustrated in Appendix A-2 . The stage
level for the following sites, T-5, T-6, T-7, T-9, T-13, T-19, was
determined by United States Geological Survey staff gauges. Site
T-ll was a weighted cable gauge, M-12 was a remote gauging station
near Thurmond West Virginia, and M-17 was calculated from M-12 by
using the following formula:

Thurmond Reading x 4/3(1.33) - 4 2/3(4.67)

The stage level for the south district run was from the recorded
phone message at the Bluestone Dam. Gauge phone numbers and
information is listed in appendix A-3.

RESULTS and DISCUSSION

The concentration of fecal coliform bacteria was examined on six
sites of the New River and 13 tributaries. The following section
presents the results of these examinations along with a discussion
of possible explanations for these violations, in relation to the
48 hour precipitation and water level. It must be noted that use
of the term "violation" is relative in this report. The standard
for fecal coliform is no more than 200 fecal coliform colonies per
100 milliliters of sample. This will be reported as MFC/lOOml,
which stands for Membrane Filter Count per 100 milliliters of
sample. This part of the standard is legally valid in the context
of 5 separate samples per month. If the geometric mean of the 5

samples exceeds 200/ 100ml, then the sample site is considered to be
in violation of the standard. The second part of the standard
states that if more than 10% of the samples exceed 400/ 100ml, then
the sample site is also in violation. Since NERI only sampled 2
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times a month the standard cannot be legally applied to our
results. But for this study a reading of more than 200/ 100ml will
be used to point out bodies of water that may be in violation of
the standard.

Each site will have a corresponding figure that will display the
MFC's for that site in 1991 (figures 2-20). Appendix-4 through
Appendix-10 corresponds with figures 2-20. Appendix-11 will have
a list of all the raw data arranged by site and date. Appendix-12
contains the comments that correspond with the information in
Appendix-11. For a more complete description of the sampling site
locations see the Results and Discussion section of "NERI Fecal
Coliform Study 1987-1988."

1-M, New River at Hinton, NERI Visitor Center (See Figure 2)

.

This site had one violation of 237/100ml on May 30. In 1990 there
were zero violations and in 1989 only one violation was recorded.
Five of the 8 readings were below 37/ 100ml. The May violation of
237/100ml corresponded with an increased runoff upstream, indicated
by turbidity and increased dam flow. Generally speaking, the
results suggest acceptable levels of fecal coliform with occasional
fluctuations above the standard.

2-T, Madam Creek near the mouth (See Figure 3) .

Fecal coliform concentrations for 1991 were again very high. Six
of the 8 MFC readings exceeded the standard and 3 were more than
15, 000/ 100ml. The two highest readings, 22,000 and 24,000,
occurred at Madam's Creek. Although only 2 samples were completed
per month, these numbers strongly suggest that water from Madam's
Creek flowing into the New is in violation of the WVWRB standard.

The Madam Creek watershed is probably affected on the lower end by
grazing and domestic sources. All along the creek there are
residences and some pasture land lies in the watershed. The sample
site was on stream left immediately down stream of the River Road
bridge that crosses Madam's Creek. This creek was first sampled in
1989 and at that time it was found that it contained heavy loads of
human and/ or animal waste.

No real correlation can be drawn between MFC's and the affect of
water level, water condition, and precipitation. The highest
reading occurred after 0.0" of 48prcp. and the next 2 highest
occurred after the two greatest rain events, 0.62" and 0.59" of
rainfall. Two of these readings were taken during clear water
conditions and one was taken during murky conditions. With the
limited number of sampling occasions, and the difference in
rainfall events, it appears that rainfall did not significantly
influence the water guality of Meadow Creek.

3-M, New River below Hinton Sewage Treatment Plant (Figure 4)

.



This site is a mainstem site on river right about 30 meters
downstream of the effluent of the Hinton Sewage Treatment Plant.
The readings for this site are the highest for any site sampled in
1991. The largest count was 224 , 000/ 100ml, more than any of the
other readings. Two other occasions, June 27, and July 11, had
counts above 20, 000/ 100ml.

Since this site has been sampled, the Sewage Treatment Plant (STP)
has struggled to meet state standards for effluent. Differences in
river flow, overflow from the STP, and degree of treatment cause
variations in fecal coliform counts (WVDNR 1987-1988, pg.27).
Fortunately, in July of 1991 Hinton came on line with a new STP.
The closing of the old STP is reflected in the last two counts.
These low figures represent the New River at that site without any
effluent entering the river. The old sewage plant had a definite
affect on the quality of this section of the river. Continued
sampling at this site should reveal a marked decrease in fecal
numbers. In 1992 this site should be abandoned and replaced with
two or more sites below the new Hinton STP. One might be placed
near the STP and another might be placed further downstream.

4-M, New River at Sandstone Falls. (Figure 5)

This site had zero violations in 1991 and in 1990. The highest
count in 1991 is 98/100ml, the rest fall below 59/100ml. This
would seem to suggest that the site is in fairly good shape. On the
day of the highest count, the Hinton STP had one of its lowest
counts (before the closing of the old STP) . This probably
indicates that this site is not influenced by the STP since it lies
on the other side of the river and is seven miles downstream. The
WVDNR indicated that the distance, lack of lateral mixing, and
aerobic conditions in the river all lessen the chances of survival
of fecal coliform (WVDNR 1988-1987, p. 27). In previous years this
site has had violations, (1989 : 3 , 1988:4, 1987:7). No definitive
explanation can be given for this supposed improvement of fecal
levels. Possible past contributions to fecal levels were cited as
the influx of raw sewage from summer residences and a local
population of ducks. Perhaps some of the summer residences
upstream have improved their septic systems, cited as a possible
contributor (WVDNR 1987-88 p. 28) . Another possibility is that
since 1989 NERI has improved the camping/day use area, providing
bathrooms, designated campsites, and enforced length of stay
regulations. This may have concentrated human waste in proper
waste facilities rather than allowing the waste to end up spread
across the area.

5-T, Lick Creek at stream gage site. (Figure 6)

One count was above the standard in 1991; it occurred on July 11,
and was 325/ 100ml. Two other readings were above 100/ 100ml and the
rest fell below 55/ 100ml. The effect of rain and stage level did
not have as predictable an effect as in 1990. Therefore no
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conclusions can be drawn using the 1991 data. On the day with the
highest 48 hour rainfall recorded (7/25) , the reading was 44/100ml.
The highest stage level, 2.00' yielded a reading of 100/ 100ml.

6-T, Meadow Creek at stream gauge site. (Figure 7)

This site had one reading, 450/ 100ml, that exceeded the standard on
July 11. As mentioned in previous reports this site is located
downstream of Meadow Creek's STP. Normally this plant was not
considered a problem, based on its past records. Thus previous
patterns on this creek were said to have followed a seasonal
fluctuation affected by non-point sources of pollution (WVDNR 1987-
88, p. 30) . Although the first 3 of 4 readings (spring) were
higher than the second 4 readings (summer) no real trend in
relation to flow and rainfall can be determined. The highest
reading, 450/ 100ml on July 11, came with a flow of 1.34' and 0.39"
48 hour precipitation. The very next sample was 63 /100ml, on July
25, and it had a flow of 1.94 and precipitation was 0.62".

7-T, Laurel Creek at Quinnimont. (Figure 8)

This site had no readings above the standard. The highest reading
was 79/ 100ml on July 11, and occurred with the third highest flow
6.1' and the highest precipitation, 0.39". This site continues to
exhibit low levels of fecal coliform. There was only one violation
in 1990 and in 1988 and 1989 the stream was not sampled because the
1987 levels, determined by the WVDNR, were low. It is possible
this site could be dropped from the fecal coliform monitoring for
1992. NERI may want to sample this site for other parameters but
the fecal results seem to show acceptable levels.

8-M, New River at Prince. (Figure 9)

The New River at Prince had one reading, 405/100ml on May 30, in
excess of the standard. The rest of the readings were below
28/ 100ml. For this sample the 48 hour precipitation was 0.0 and
the flow was 3.80'. This high flow was probably responsible for the
high fecal coliform count. There may have been a large run off
upstream of the sampling area, causing these high fecal coliform
levels. It should be mentioned that this is the only midstream
sample site on the New River.

9-T, Piney Creek at McCreary. (Figure 10)

Piney creek exhibited some of the highest readings for any of the
New River Tributaries tested. Piney creek had 4 readings well in
excess of the standard. These were, 653/100ml on July 11,
1200/lOOml on July 25, 6350/lOOml on August 8, and 1320/lOOml on
August 21. The creek also had two readings above 158/100ml on 5/30
and 6/27. It is obvious that the STP facilities in Beckley and
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North Beckley still present a problem for the creek (NERI 1990, p.
11) . The results for 1991 are not as bad as in 1987-1989, but they
suggest problems for the stream. The pattern of high counts in the
spring and lower counts in the summer, talked about in the 87-88
report, did not hold true in 1991. The 4 highest counts came in
July and August. Three of these four may have been due to the high
flow level and rainfall. On the other hand, the third highest
reading along with the 5th and 6th highest all came on days of high
flow but 0.0 precipitation. Possibly Piney Creek received runoff
before the 48 hour precipitation period and this may have
influenced those high counts, (this is based on the higher flows
exhibited)

.

Because this site is a public access for middle New boat and kayak
trips, Piney Creek needs to be continuously monitored for fecal
coliform. It might be suggested that a high flow month and a low
flow month be sampled at least five times in the month to
reestablish that this creek is in violation of health standards for
fecal coliform.

10-T, Slater's Creek at Thayer. (Figure 11)

One violation of 593/100ml occurred on May 30. This occurred after
only a trace amount of precipitation in 48 hours (48prcp) and it was
the only day that this creek was recorded as being turbid; at all
other times it was recorded as clear. No conclusions can be made
based on flow levels because this creek has no staff gauge. A
local land owner noted that a very high flushing flow washed
through the night before the sampling occurred. He suggested that
it seemed as if an impoundment or beaver dam broke allowing an
excessively high amount of water to wash into the river. He
reported the lower end of this property as being flooded. This
fits with WVDNR comments about the effect of flushing flows on this
creek (WVDNR 1987-88, p. 31). It is quite possible that its turbid
condition was due to this flushing flow which could have been
caused by high rain before the 48prcp reading, or the large surge
of water from a natural or man made impoundment breaking. This
creek has had one violation for the last 3 years, this seems to
show a fairly good condition for this stream.

11-T, Dunloup Creek at stream gauge site. (Figure 12)

This site had 7 (out of 8) MFC's above 200. The 2 highest readings
were 600/100ml on June 19, and 1340/100ml on July 30, the next four
were above 300/100ml and the last one was 235/100ml. In looking at
the flow rates and precipitation, no real conclusions can be drawn
as to their effect on the fecal coliform levels. The highest count
occurred during a lower stage level and the highest 48prcp. period.
This precipitation may have washed more fecal waste into the stream
or caused overflow problems at the 2 STP's. The 2nd highest number
occurred after the highest recorded stream level and a small rain
event (trace) . It is possible that rain may have occurred further
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before the 48prcp. This may have caused the levels in the stream
to elevate for a couple of days. Dunloup's watershed is affected
by several small communities and 2 sewage treatment plants. These
are the Mt. Hope STP and the White Oak Public Service District
(PSD) . Both of these facilities have infiltration/ inflow problems
that cause overflows on occasion. The Mt. Hope plant is overloaded
and bypasses only partially treated sewage frequently (WVDNR 1987-
88 p. 32) .

Evidence of these problems can be seen in the fecal coliform counts
for 1991. These readings on the average are higher than the
readings for 1990 and just below the figures for 1989.
Occasionally an odor could be detected by the ranger sampling
downstream of the White Oak PSD. This and the fact that Dunluop
Creek is used for fishing and as a boat put-in indicate that
continued monitoring is a definite need on this creek.

One bright spot, the 1992 season could possibly see a slight
improvement in fecal levels. The Register Herald reported that the
White Oak PSD is seeking Public Service Commission approval of an
$875,000 sewer improvement project. The plant plans to install a
grit chamber, modify the aeration system, and construct a
clarifier, a contact tank and a post aeration facility (Registar
Herald, Oct. 12, 1991, p. 5A) . Hopefully this will vastly improve
the fecal coliform readings on this scenic stream.

12 -M, New River a Thurmond. (Figure 13)

New River at Thurmond displayed a fairly healthy level of fecal
coliforms. One reading on June 19, exceeded the level, it was
500/ml. It is hard to determine why this reading was high. The
flow was average and the precipitation was only a trace. It is
possible that Dunloup Creek influenced the reading. On this date
it recorded its 2nd highest reading, 600/100ml. Since the 12-M
sight is below the confluence of Dunloup and Thurmond rapids, it is
conceivable that enough mixing occurs in this rapid to mix in the
inflow of Dunloup. Obviously no definite conclusions can be made
on just one reading.

Since the quality of this site was quite high I might recommend
that the site be moved to the downstream end of Thurmond on river
right to collect effects of runoff in Thurmond or on river left,
below the Thurmond rapids, to collect data on the Dunloup inflow.

13-T, Arbuckle Creek near the gauge site. (Figure 14)

This site exhibited a decrease in quality from the 1990 season. In
1991 Arbuckle Creek was above the standard for 6 out of 8 sampling
periods. The highest was on June 19 with a reading of 3940/100ml.
The 5 others above the standard were between 33 and 600/ 100ml.
The two readings below the standard were still 180/ 100ml and
153 /100ml. These results are slightly better than in 1989 but
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indicate that Arbuckle is still being impacted by fecal waste.
Part of an old story, the Arbuckle Creek watershed has two STP's on
it. These are Oak Hill STP and Arbuckle Public Service District in
Minden. These two facilities have been reported as having
discharged partially treated sewage into Arbuckle Creek during high
precipitation runoff events. The Oak Hill plant is over loaded and
some lift stations along the collection system overflow frequently
even during dry periods (WVDNR 1987-88, p. 32). This year's data
seems to indicate that these problems still exist. It may be
warranted to implement a 5 time a month sampling schedule of a high
flow month and a low flow month in order to substantiate this
problem with the WVWRB standard. Continued monitoring will be
needed.

14-T, Mann's Creek near the New River confluence. (Figure 15)

Even though Mann's Creek did exceed the standard once with a
reading of 470/ 100ml, the creek still exhibits a high quality as
noted in 1990 report. Five of the eight readings fell below
18/100ml and one reading was 113. The reading of 113 was the only
reading taken were the flow was described as milky all the rest of
the readings were taken when the water was clear. No correlation
can be made between the fecal coliform readings and precipitation.
Even though this site had one violation, the data seems to indicate
that this site could be dropped in lieu of a new tributary in 1992.

15-T, Coal Run near Cunard. (Figure 16)

This site had one violation of 400/ 100ml. The violation occurred
on August 2 6 after the second highest 48prcp recorded for that
site. Four other samples were above 100/lOOml. Two of the >100
readings came with 0.0" 48prcp readings while the other two had
1.2" and 0.07" 48prcp. It is obvious that no definite relationship
can be established between the rainfall and fecal coliform numbers.
The water quality, based on this year's data, seems to indicate
that fecal coliforms counts are at acceptable levels. One of two
recommendations might be chosen. One is to drop Mann's Creek and
add a sample site on the New below the Cunard put in and keep the
Coal Run site. The other might be to drop both Coal Run and Mann's
and set up a new site on the New at Cunard.

16-T, Keeney's below Winona. (Figure 17)

This is the only site that met or exceeded the standard on every
sample occasion. The lowest reading was right at 2 00/ 100ml. The
two highest were more than of 14,000, one being 14, 900/ 100ml on
July 1 and the other 17, 000/ 100ml (the highest) on August 27. The
rest of the readings were between 1493/100mL. and 6000/lOOmL. It
is obvious that this stream is being affected by unnatural waste
loads. Since much of the creeks watershed is in an isolated
forested area, the likely suspect of the fecal waste is the
community of Winona and possibly small contributions from Lookout.
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Winona is suspected because there are several dwellings that lie
right on the bank of Keeney's Creek.

Once again no positive relationships can be established between
rainfall and MFC's. It would be good to sample this site 5 times
in a month to establish weather this creek does indeed surpass the
200/100mL. geometric average set up by the WVWRB. This creek
should definitely remain on the sampling list.

17-M, New River at Fayette Station. (Figure 18)

New River at Fayette station exceeded the standard 3 times in 1991,
up from one violation in 1990. These were 865/ 100ml on May 9,
1410/ 100ml on June 19 , and 400/ 100ml on July 1. One other reading
was 120/ 100ml on May 22, the rest of the readings fell below 63.
The pattern of fecal coliform readings at this point on the New
River generally followed the high spring count, dropping off as the
summer progressed. Of course one reading in the beginning of July
does not fit this scheme, but the readings after the 400/100ml
reading on July 1, were much lower than the spring readings. The
first reading was taken in the large eddie above Fayette Station
rapids, the rest of the readings were taken from a point up stream
of this eddie on river left. This change was done in an attempt to
get closer to the flow of the river.

The high reading on May 9 corresponds with high readings on
Keeney's Creek, Wolf Creek and Marr Branch on this same date.
Although stages cannot be compared, because Keeney's and Wolf Creek
don't have gauges, it would seem that the 1.2" 48prcp was
responsible for the excessive fecal coliforms running off the local
watersheds. The other two high readings at this site correspond
with high readings on Keeney's Creek (May 19, and July 1) .

Probably Keeney's ability to affect this site is negligible. It is
approximately 4 miles upstream, and several other high readings,
including 16-T's highest of 17 , 000/ 100ml, did not register high
readings at 17-M which had a reading of 28. It is possible that
the flow with the high readings from Keeney's had not yet reached
17-M. The data for 1991 does not seem to indicate that Keeney's
has a definite effect at the bathing area at Fayette Station.

The lowest levels at this site 8/ 100ml on July 15 and 10/ 100ml on
September 9, occurred when the river stage was reading near or
below 0. Although no positive relationship can be proven, it would
seem that generally speaking based on 1990, 1991 results would be
expected to be lower readings at this site when the stage level is
low.

18-T, Wolf Creek at Fayette Station. (Figure 19)

Wolf Creek had 4 violations of the standard, three of these
occurred in the spring and one reading occurred in late summer.
Outside of this August reading, the stream seemed to follow the
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basic spring summer pattern of high counts in spring and lower
counts in the summer. No explanation can be given for the high
August count, the stream was reported as running low and the 48prcp
was 0.0. Wolf Creek has been noted as being influenced by a lift
station on the House branch that in time of high inflow and large
rain events, allows untreated sewage to run into Wolf Creek.

The first high reading, 268/ 100ml, on May 9 did correspond with a
large rain event, 1.20" 48prcp. , the other three readings occurred
with low 48 hour rain events. Unfortunately, no real trends can be
discovered in the 1991 data except that the readings do not get
excessively high. It might be possible that the small rain event
readings were showing increased flushing of animal waste. As
mentioned in 87-88 report, the Wolf Creek drainage has a lot of
pasture land that may contribute to elevated fecal levels. Even
though a trace of rainfall is hardly enough to flush a large
runoff, it is possible that Beckley, where the reading was derived,
received only a trace, while Fayetteville received a little more
rain. This, of course, is only one possible explanation.

19-T, Marr Branch below Rivers Inc. campground. (Figure 20)

The appropriate quote for this stream is definitely "last but not
LEAST" . Marr Branch is probably the worst tributary studied in
1991. The close runner ups are Madam's Creek and Keeney's Creek.
One fortunate thing for Marr Branch, unlike the others, is that the
main problem lies in one point source, that being the Fayetteville
STP (WVDNR 1987-88, p. 33). The reason this is fortunate is that
the problem, when corrected, will probably be cut down in one fell
swoop

.

Marr Branch exceeded the standard 7 times out of 8, only Keeney's
Creek was worse in this regard (8 out of 8) . The levels on Marr
Branch ran from a high of 60,000/lOOml to a low of 140/100ml One
other reading was 32,000/lOOml and three others were between
5, 000/ 100ml and 6, 000/ 100ml. Every time the creek was sampled a
foul stench emanated from the creek and it usually ran a milky gray
to a black sludgy color.

No real trends reveal themselves in the 1991 studies. It was
thought that the lower readings in 1991 occurred when the creek was
at high stage and the 48prcp was low. Note 19-T on June 3 and 19.
This would show that the Fayetteville STP was overloading when we
received excessive rainfall. It would also account for greater
dilution since the creek would be running at a higher volume with
fewer fecals being added because of low rainfall.
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CONCLUSION

The results for the 1991 fecal coliform study reveal that the water
quality, in relation to animal and human waste, remains about the
same as it has been since studies were initiated 1980. Previous
studies have pointed to certain tributaries and mainstem sites that
are in violation of WVWRB standards for fecal coliform. As earlier
mentioned, it must be noted that the number of samples taken each
month at the different sites was 2. The WVWRB Standard, in order
to be legally applied, requires that 5 samples be taken each month
at each site. With this in mind you must remember that any
statements about the New River, tributaries, sewage treatment
plants, and communities have not been established statistically,
these statements serve to reveal general trends that seem to exist
at these sites.

This study reveals that the following tributaries are heavily
impacted by overloaded STP's and faulty collection systems. The
first is Piney Creek, which exceeded 200/100ml 4 times out of 8.

This creek is probably affected by Beckley and North Beckley STP's.
Dunloup exceeded the standard 7 times out of 8, and is probably
affected by Mount Hope STP, White Oak PSD and the community of
Kilsyth. Arbuckle Creek, affected by Oak Hill STP and Arbuckle
PSD, exceeded the standard 6 of 8 samples. Wolf Creek exceeded the
standard 50% of the time and is possibly impacted by the overloaded
lift station for the Fayetteville STP that is located on the House
Branch of Wolf Creek. Finally, the worst of all, Marr Branch,
which exceeded the standard 7 of 8 samples, is probably affected by
the Fayetteville STP, which although it was noted that it functions
up to standards, the combined system brings in 3 times the volume
the plant was built to bear (WVDNR 1987-88, p. 33). High readings
for Wolf Creek also could be related to the large area in its
watershed used as pasture land.

Of the above creeks, Piney Creek, Dunloup and Marr Branch probably
present the highest public health risks. The mouths of both Piney
and Dunloup creeks are used as public access to the New River.
Commercial companies and especially private boaters use these sites
to gain access to the New. Marr Branch presents a risk as well.
The creek flows through the middle of the Rivers Inc. , rafting
company and campground. The public is assaulted by the stench and
visual degradation of this creek, as well as being exposed to quite
high fecal coliform populations.



17

Wolf Creek can be considered a lesser, but known threat, to public
health. This creek flows into a large eddy on the New, just above
Fayette Station Rapids. This large eddy is a popular swimming and
wading spot. This high public contact makes this creek a fairly
high public risk site.

Arbuckle Creek is a lesser threat because much of it runs through
uninhabited forest. Sites along Minden and Mary Draper Ingles
Trail access present possible points of public contact. As these
areas develop, public risk will increase.

Keeney's Creek and Madam's Creek do not have STP's in their
watersheds and yet these two had the highest readings for any site
except 3-M. It is quite possible that these sites are affected by
the local communities in their watershed. Keeney's Creek is
probably affected by Winona and possibly the town of Lookout.
Madam's Creek is probably affected by sewage from local residences
near the creek. The 87-88 report stated that livestock grazing at
the upper end of the creek might be responsible, in part, for the
high fecal coliforms readings.

The 6 remaining tributaries seem to be in good condition, with low
fecal coliforms readings throughout the sample season. These
creeks are Lick Creek, T-5, Meadow Creek, 6-T, Laurel Creek at
Quinnimont, 7-T, Slaters Creek, Mann's Creek and Coal Run. All of
these creeks, except for Laurel Creek at Quinnimont with 0, had one
sample reading in excess of the standard. Although no positive
relationships can be stated as fact, these creeks seem to be in
above average condition as far as fecal coliform is concerned.

Of the mainstem sites, only two had more than one violation of the
standard. New River at Hinton Visitor Center, Prince, Slater's
Creek, and Thurmond had only one reading over the standard. New
River at Sandstone's highest reading was 98/100ml. This site
continues to bear the best record for Mainstem sites.

New River at Fayette Station had 3 readings over the standard.
This presents a bit of a public risk problem because this site is
just above the large eddy above Fayette Station Rapids. This eddy
is also impacted by upstream flow from Wolf Creek especially during
low flow periods.

The New River at Hinton STP was again the worst site sampled on the
New River. Fortunately, after July 8 the low fecal coliform levels
reflect that the old STP was shut down and the new STP came on
line. In 1992 this needs to be dropped in lieu of a new site
downstream of the New STP. A second site a mile or so down stream
also might be set up to measure the amount of mixing and dilution
that occurs downstream of the New STP.
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FIGURES EXPLANATION

The following figures represent the fecal coliform data for the
1991 NERI fecal coliform study. It should be noted that each chart
should be looked at separately. The vertical "y" axis changes from
chart to chart, so the figures cannot be compared directly. Also
note that the stream level unit is in tenths of feet. The rainfall
is the amount of precipitation that fell within a 48 hour period
before the date listed.

NOTE: The 7/25 reading on Figure 4 is not to scale. The reading is
224,000/lOOml, the scale for the bar on the graph is 22,400.



19

Figure 2. Fecal Coliform Data for New
River at Hinton Visitor Center
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Figure 4. Fecal Coliform Data for New
River at Hinton STP
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Figure 5. Fecal Coliform Data for New
River at Sandstone Falls
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Figure 6. Fecal Coliform Data for Lick

Creek
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Figure 7. Fecal Coliform Data for

Meadow Creek
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Figure 8. Fecal Coliform Data for

Laurel Creek @ Quinnimont
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Figure 9. Fecal Coliform Data for

New River @ Prince
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Figure 10. Fecal Coliform Data for

Piney Creek
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Figure 11. Fecal Coliform Data for

Slater's Creek

Fecal Colonies per 100 ml Rainfall

5/7 6/4 6/19 7/2 7/16 7/30 8/26 9/17

Date of Sample

Fecal Coliform Rainfall



24

Figure 12. Fecal Coliform Data for

Dunloup Creek
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Figure 13. Fecal Coliform Data for

New River @ Thurmond

Fecal Colonies per 100 ml Rainfall/Stream level

5/7 6/4 6/19 7/2 7/16 7/30 8/26 9/17

Date of Sample

Fecal Coliform Stream Level Rainfall



25

Figure 14. Fecal Coliform Data for

Arbuckle Creek
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Figure 15. Fecal Coliform Data for

Mann's Creek
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Figure 16. Fecal Coliform Data for

Coal Run
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Figure 17. Fecal Coliform Data for

Keeney's Creek
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Figure 18. Fecal Coliform Data for

New River @ Fayette Station
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Figure 19. Fecal Coliform Data for

Wolf Creek
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Figure 20. Fecal Coliform Data for

Marr Branch
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APPENDICES

This section contains the appendices referred to in the paper. In
Appendix - 11 the 0.0 values for dissolved oxygen are not accurate.
The data base program printed zeros in place of blank spaces. The
0.0 represent periods when the DO meter was being serviced. The
following is a key to the abbreviations used in Appendix - 11.

SITE_NO
SITE_NAME
DATE
TIME
WATER_TEMP
F_100ML

AIR_TEMP
PH
STREAM_LVL
WATER_COND
INCUBATION

DISSJDXYGN
DILUTIONS

WEATHER
PRECIP 48

Site Number
Site Name
Date
Time
Water Temperature (in Celsius)
Fecal coliform colonies per 100 mis of
sample
Air Temperature (in Celsius)
PH
Stream level
Water condition
The amount of time the fecal coliform
colonies were incubated in the hot water
bath
Dissolved oxygen
The dilutions used to get the accepted
fecal coliform colony reading (20 - 60)
Weather (referred to in appendix - 2)
Precipitation in the 48 hour period
preceding the date listed
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Appendix - 1: This is an example sheet of the data collected when each site was
sampled. Conductivity units are micro ohms. The top numbers in
the dilution column are the milliliters of sample used and the numbers
below them are the fecal coliform colony count.

SAMPLE
SITE

DATE SAMPLE
TIME

WATER
TEMP

AIR
TEMP

PH STAGE
LEVEL

WATER
COND

DO WEATHER CONDUC
TIVITY

DILUTIONS FECALS
/100ML

COMMENTS
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C
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I&//0ORIVER 9

PRINCE ll 5*

*/*//<?/ 9: oo n<c tfc
7.1 5.75

L,^
2.?

owrcarf H5
lot SO Est.

5CREEK 9
QUINNMNT

9- 2,

6 MFADCIW
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iMi
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yfcfa
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loo 50
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1 . MADAM

*fahl
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—
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OTHER OBSERVATIONS AND COMMENTS:

TIME IN: -5 :2f)P
ff1

TIME OUT: /y ; \5f>M

PHECIP
W/ IN
48 HOURS 0.0



\ppendix - 2: This chart was used to determine weather codes when sampling.

wpathfr rnnFS 31

I. f i nun Amount

CLR CLEAR: LESS THAN 12 SKY COVER

SCT scattered: 12 to 50Z sky cover

BKN broken: 60Z to 90Z sky cover

OVC overcast: more than 90Z sky cover

THIN (WHEN PREFIXED TO THE ABOVE SYMBOLS)

-X PARTIAL OBSCURATION: 12 TO LESS THAN 102 SKY HIDDEN BY PRECIPITATION
OR OBSTRUCT I ON TO VISION

X OBSCURATION: 102 SKY HIDDEN BY PRECIPITATION OR OBSTRUCTION TO VISION

II. pMV«?trAi Wfathfr:

A. Wpathfr anti Obstruction to Vistdn Sywhoi s

A HAIL

SS 3 LOW INS SNOW

D DUST

F FOG

GF GROUND F06

H HAZE

K SMOKE

L Mtt-ZZLE

R RAIN

RW RATN SHOWERS

S SNOW

SVf SNOW SHOWERS

T THUNDERSTORMS

T+ SEVERE THUNDERSTORMS

ZL FREEZING DRIZZLE

ZR FREEZING RAIN

B. PffFCTPTTATinN fNTFNSlTTFS

(-) Light

(no sjgn) Moderate

(+) Heavy

Stream Conditions

First letter Second letter(s) Third letter(s)
(volume): (velocity): (opacity):

I = low SL = slow C = clear
N = normal M = moaerate »\ = milky
H = high SW = swift MR murxy
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Appendix - 3: Phone numbers used to determine New River stage levels at Thurmond
and Hinton.

GAUGES

Following is a list of non-battery operated gauges for several area rivers. The
WVWA answering service will carry levels of selected rivers when they are at
paddling levels.

PHONE RIVERS COMMENTS

465-0493 NEW (THURMOND) Beeper gauge, 24-hour continuous
update.

466-0156 NEW (Bluestone Dam release) Updated 8:00 AM each day.

529-5127 NEW & GAULEY Watersheds Updated 10:00 AM each day.

(Stage, flow & 24-hour change on all gauging stations on Bluestone,
Greenbrier, Cranberry, Elk & Meadow, plus New & Gauley.

)

GAUGE CORRELATIONS FOR NEW:

Favette Sta. (visual) Hinton

-2
-1

1

2

3

4

5

6

7

8

9

10

0,,45

0.,6

0.,8

1.,0

1.,2

1.,4

1. i 7

o
— «,0

2,,4

9— *,1

3.

3.,4

o *
i
7

Thurmond Flow, cfs

1.8 1070
2.8 1700
3.4 2440
4.4 3350
5.1 4440
5.7 5820
6.5 7550
7.2 9550
8.0 11400
8.7 14100
9.5 17200
10.3 20200
11.2 23800



Appendix - 4 Table of Fecal Coliform Values for the New River Gorge National
River Fecal Coliform Study, April-September, 1987-1988. Stage
Level and 48 Hour Precipitation are listed with corresponding
dates and sample location.
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SITE # &

LOCATION

1-M,NEW RIVER
@ HINTON VC

DATE

05/13/91
05/30/91
06/13/91
06/27/91
07/11/91
07/25/91
08/08/91
08/21/91
09/25/91

*

FECAL COLIFORM STREAM LEVEL 48 HOUR
PER lOOraL. OF IN 1/10 OF PRECIPITATION
SAMPLE FEET

3.80 0.04
237 2.20 0.00
18 2.00 0.14
16 2.10 0.00
15 2.10 0.39
64 0.62
72 0.59

e 36.5 0.00
e 11.33 0.11

-T, MADAM
(IREEK

1, NEW RIVER
IINTON STP

05/13/91
05/30/91
06/13/91
06/27/91
07/11/91
07/25/91
08/08/91
08/21/91
09/25/91

05/13/91
05/30/91
06/13/91
06/27/91
07/11/91
07/25/91
08/08/91
08/21/91
09/25/91

•a-

a-

*

64
e 300
920
460

15000
22000
24000

7

402C
8- e 6000
a- 20000
a- e 20000
a- 224,000
a- e 1333

e 70
e 6

3.80
2.20
2.00
2.10
2.10

0.04
0.00
0.14
0.00
0.39
0.62
0.59
0.00
0.11

04
00
14
00
39
62
59
00
11

I FECAL COLIFORM PER lOOmL. OF SAMPLE means the number of fecal coliform r«l ,k nted on the memorane filter and then adjusted for 100 milliters of sZplt
**

> Means that the value is estxmated as bexng greater than the one dxsplayed

< Means that the value is estxmated as bexng fewer than the one displayed.

* Indicates values greater than 200 counts per lOOmL.

e Indicates that the value xs estxmated.
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Table of Fecal Coliform Values for the New River Gorge National

River Fecal Coliform Study, April-September, 1987-1988. Stage

Level and 48 Hour Precipitation are listed with corresponding

dates and sample location.

SITE # & DATE FECAL COLIFORM STREAM LEVEL 48 HOUR

LOCATION PER lOOmL. OF IN 1/10 OF PRECIPITATION

05/13/91

SAMPLE FEET

3.804-M, NEW RIVER
0.04

@ SANDSTONE 05/30/91
06/13/91
06/27/91
07/11/91

40
20
57

2.20
2.00!

2.101

2.10

.00
0.14
0.00
0.39
0.62
0.59
0.00
0.11

07/25/91 58

08/08/91 98

08/21/91 e 19

09/25/91 e 14

5-T, LICK
CREEK

05/13/91
05/30/91
06/13/91
06/27/91
07/11/91
07/25/91
08/08/91
08/21/91
09/25/91

100
23
166
328
44

e 55.6

e 26

e 42

2.24
2.00
1.66
1.58
1.82
1.44
1.45
1.40
1.40

0.04
0.00
0.14
0.00
0.39
0.62
0.59
0.00
0.11

6-T, MEADOW 05/13/91 2.25 0.04

CREEK 05/30/91 112 1.36 0.00

06/13/91 96 1.12 . 14

06/27/91 44 1.06 0.00

07/llr/91 if. 450 1.34 0. 39

07/25/91 63 1.94 0.62

08/08/91 e 25.7 .910 0.59

08/21/91 e 75 0.86 0.00

09/25/91 e 12 0.86 0. 11

The FECAL COLIFORM PER lOOmL. OF SAMPLE means the number of fecal coliform colonies
counted on the membrane filter and then adjusted for 100 milliters of sample.

> Means that the value is estimated as being greater than the one displayed,

< Means that the value is estimated as being fewer than the one displayed.

* Indicates values greater than 200 counts per lOOmL.

e Indicates that the value is estimated.
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SITE # &
LOCATION

7-T, LAUREL
CREEK @
QUINNIMONT

Table of Fecal Coliform Values for the New River Corse NationalRiver Fecal Coliform Study, April-Septemoer, 1987-1988 StaeeLevel and 48 Hour Precipitation are listed with corresponding
dates and sample location.

hwuuj.hk

DATE

05/13/91
05/30/91
06/13/91
06/27/91
07/11/91
07/25/91
08/08/91
08/21/91
09/25/91
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FECAL COLIFORM STREAM LEVEL 48 HOUR
PER lOOmL. OF
SAMPLE

IN 1/10 OF
FEET

6.30

PRECIPITATION

0.04
26 6.08 0.00
8 5 . 95 0.14

32 6.08 0.00
79 6.10 0.39
48 5.80 0.62

e 17 5. 78 0.59
e 2 5.75 0.00
e a5 5.72 0.11

-M, NEW RIVER
PRINCE

I, PINEY
: :ek

05/13/91
05/30/91
06/13/91
06/27/91
07/11/91
07/25/91
08/08/91
08/21/91
09/25/91

05/13/91
05/30/91
06/13/91
06/27/91
07/11/91
07/25/91
08/08/91
08/21/91
09/25/91

405
9

27
12
19
18
16
10

160
25

158
653

1200
6350

e 1320
90

0.04
3.80 0.00
2.20 0.14
2.00 0.00
2.10 0.39
2.10 0.62

0.59
0.00
0.11

9.30
8.62
8.34
8.28
8.40
8.50
8.58
8.28
8.26

0.04
0.00
0.14
0.00
0.39
0.62
0.59
0.00
O.il

i FECAL COLIFORM PER lOOmL. OF SAMPLE mean , rh .
nted on the memorane filter and then Iffit^f—^^^^^^

> Means that the value is estimated as being grea ter than the one^isplayed
< Means that the value is estimated as beina -"ewer rh.n ,h

- - ewer tha" the one displayed.
* Indicates values greater than 200 counts per lOOmL.

e Indicates that the value is estimated.



Appendix - 7 Table of Fecal Coliform Values for the New River Gorge National
River Fecal Coliform Study, April-September, 1987-1988. Stage
Level and 48 Hour Precipitation are listed with corresponding
dates and sample location.
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SITE # &
LOCATION

DATE

10-T,

CREEK
SLATER'S 05/07/91

06/04/91
06/19/91
07/02/91
07/16/91
07/30/91
08/26/91
09/17/91

FECAL COLIFORM STREAM LEVEL 48 HOUR
PER lOOmL. OF IN 1/10 OF PRECIPITATION
SAMPLE FEET

9 1.20

44 0.20

e 593 TRACE

18 0.00

e 35 0.02

247 0.62

e 67 0.36

e 4(3 .75)
0.00

11-T, DUNLOUP 05/07/91
* 307

CREEK 06/04/91 * 310 4.54
06/19/91 * 600 > 5.00
07/02/91 * 434 4.34

07/16/91 e 53 4.29
07/30/91 * e 1340 > 4.26
08/26/91 * e 300 4.10
09/17/91 * 235 4.21

1.20
0.20
TRACE
0.00

02
62
36
00

05/07/91 7 6.58
06/04/91 38 7.90

06/19/91 * e 500 5.16

07/02/91 50 3.17

07/16791 e 1 < 3.85

07/30/91 66 5.03

08/26/91 e 88 1.65

09/17/91 e 14 0.35

1.20

@ THURMOND 06/04/91 38 7.90 0.20
TRACE
0.00
0.02
0.62
0.36
0.00

The FECAL COLIFORM PER lOOmL. OF SAMPLE means the number of fecal coliform colonies
counted on the membrane filter and then adjusted for 100 milliters of sample.

y Means that the value is estimated as being greater than the one displayed,

n Means that the value is estimated as being fewer than the one displayed.

* Indicates values greater than 200 counts per lOOmL.

e Indicates that the value is estimated.



Appendix - 8 Table of Fecal Coliform Values for the New River Gorge National
River Fecal Coliform Study, April-September, 1987-1988. Stage
Level and 48 Hour Precipitation are listed with corresponding
dates and sample location.
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SITE # & DATE FECAL COLIFORM STREAM LEVEL 48 HOUR
LOCATION PER lOOmL. OF IN 1/10 OF PRECIPITATION

*

SAMPLE

484

FEET

1.2813-T, ARBUCKLE 05/07/91 1.20
CREEK 06/04/91 * 530 1.19 0.20

06/19/91 * e 3940 1.32 TRACE
07/02/91 * 400 1.09 0.00
07/16/91 e 180 1.08 0.02
07/30/91 * 330 1.07 0.62
08/26/91 * e 600 1.06 0.36
09/17/91 153 N/A 0.00

4-T, MANN'S 05/09/91 18
REEK 05/22/91 e 2

06/03/91 * e 470
06/20/91 113
07/01/91 12
07/15/91 e 4

07/29/91 e 16
08/26/91 e 67
09/17/91 e 7

1.20
0.00
TRACE, 0.20
0.00
0.00
0.02
0.40
0.36
0.00

3-T, COAL 05/09/91 104

V 05/22/91 108
06/03/91 20
06/20/91 118
07/01^91 24
07/15/91 e 26
07/29/91 e 120
08/26/91 # e 400
09/17/91 100

1.20
0.00
TRACE, 0.20
0.00
0.00
0.02
0.40
0.36
0.00

g> FECAL COLIFORM PER lOOmL. OF SAMPLE means the number of fecal coliform colonies
tinted on the membrane filter and then adjusted for 100 milliters of sample.

> Means that the value is estimated as being greater than the one displayed

< Means that the value is estimated as being fewer than the one displayed,

* Indicates values greater than 200 counts per lOOmL.

e Indicates that the value is estimated.
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Table of Fecal Coliform Values for the New River Gorge National
River Fecal Coliform Study, April-September, 1987-1988. Stage
Level and 48 Hour Precipitation are listed with corresponding
dates and sample location.

SITE § & DATE FECAL COLIFORM STREAM LEVEL 48 HOUR
LOCATION PER lOOmL. OF IN 1/10 OF PRECIPITATION

SAMPLE FEET

16-T, KENNEY''S 05/09/91 * 1493 1 .20
CREEK 05/22/91 # e 6000 0.00

06/03/91 # 200 TRACE, 0.20
06/19/91 # e 600 > TRACE
07/01/91 # 14900 0.00
07/15/91 * e 2300 0.02
07/29/91 * e 6000 0.40
08/27/91 •* e 17000 0.00
09/09/91 * e 2250 0.00

17-M, NEW RIVER05/09/91 # 865 4.41 1.20

@ FAYETTE 05/22/91 e 120 8.83 0.00

STATION 06/03/91 63 4.36 TRACE, 0.20
06/19/91 * e 1410 2.19 TRACE
07/01/91 * 400 1.08 0.00
07/15/91 e 8 0.264 0.02
07/29/91 e 17 2.65 0.40
08/27/91 e 28 1.90 0.00
09/09/91 e 10.4 0.55- 0.00

18-T, WOLF 05/09/91 *
268

CREEK 05/22/91 e 18
06/03/91 *

300
06/19/91 * e 300
07/01/91 52
07/15/91 e 65
07/29/91 e 76
08/27/91 •& e 266
09/09/91 e 20

1.20
0.00
TRACE, 0.20

> TRACE
0.00
0.02
0.40
0.00
0.00

The FECAL COLIFORM PER lOOmL. OF SAMPLE means the number of fecal coliform colonies
counted on the membrane filter and then adjusted for 100 milliters of sample.

) Means that the value is estimated as being greater than the one displayed,

^ Means that the value is estimated as being fewer than the one displayed.

* Indicates values greater than 200 counts per lOOmL.

e Indicates that the value is estimated.



Appendix - 10 Table of Fecal Coliform Values for the New River Gorge National
River Fecal Coliform Study, April-September, 1987-1988. Stage
Level and 48 Hour Precipitation are listed with corresponding
dates and sample location.
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SITE # & DATE FECAL COLIFORM STREAM LEVEL 48 HOUR
LOCATION PER lOOmL. OF IN 1/10 OF PRECIPITATION

05/09/91 #

SAMPLE

333

FEET

0.7619-T, MARR 1.20

BRANCH 06/03/91 140 1.08 TRACE, 0.20

06/19/91
•«• e 400 > 1.33 TRACE

07/01/91 * e6000 0.00

07/15/91 * e6000 0.58 0.02

07/29/91 * e32000 0.81 0.40

08/27/91 * e60000 0.44 0.00

09/09/91 # e 5000
328316

0.55- 0.00

IH 2 FECAL COLIFORM PER lOOmL. OF SAMPLE means the number of fecal coliform colonies
minted on the meraDrane filter and then adjusted for 100 milliters of sample.

y Means that the value is estimated as being greater than the one displayed

.

< Means that the value is estimated as being fewer than the one displayed.

- Indicates values greater than 200 counts per lOOmL.

e Indicates that the value is estimated.
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TB.IO SITE IUE DATE Till UTBB.THP PC.100IL III. TUP PB STUU IATEB.COBD ISCDBATIOI DISS.0I1GI DILDTIOIS IUTIEE

i in um t gtiTOi vc 05/13/91 1:15 11.0 26 1.40 TTJUID 23:00 0.00 125IL:.100IL: sour.

i m aim t biitoi vc 05/30/91 12:35 20.0 237 1.10 3.8? nun 23:00 8.40 20IL:.30IL: ICT. SOU!

i m aim i hiitoi vc 06/13/91 12:10 25.0 11 1.50 2.20 LOI. SL0I. IDIIT 22:00 0.00 30IL:.50IL: tun. sct-

i in aim i hiitoi vc 08/21/8! 12:22 0.0 16 8.10 2.00 I0U1L. I0D8UTB. IILIT 22:50 0.00 50IL:3. 10011:!? CLUB. --

i in nm i biitoi vc OT/11/51 01:00 25.0 IS 26 7.60 2.10 I0UAL. I0DEUTB. IILIT 22:45 0.00 10011:15. 50IL:S uu
i in aim i biitoi vc 01/25/91 01:37 30.0 64 28 8.10 2.10 LOl. I0DBUTE.CLU8 21:40 1.20 150IL:98.100IL:(( ctucast

i in aim « biitoi vc 08/08/=! 1:05 21.0 72 28 1.10 lOBllL.SLOI.CLUB 23:30 1.30 5OIL:36.I00IL:6S SCT.B-

i in aim l biitoi vc 01/21/91 11:15 26.0 36 22 1.00 LOMODBUU.CLU! 22:55 5.80 150IL:41,100IL:26 BU.

t in aim I biitoi vc 01/25/91 12:43 22.0 11 20 7.10 LOl. SLOI. IILIT 22:30 8.20 10011:4. 150IL:1! OTC,

t lion cam 05/13/91 1:00 16.0 ts 7.40 TUUID 23:00 0.00 20IL:.10IL: sum.
t iadii cube 05/30/91 12:15 21.0 64 8.20 CLUE 23:00 8.40 211:. 311: I0T. SOITT

t iidai cam OS/13/91 11:50 24.0 300 1.50 I0U1L. I0D8UTB. CLBU 23:00 0.00 20IL:.30IL: (TUT. SCT-

T iadai cam 01/21/91 12:10 0.0 520 1.60 LOl. SLOI. CLU1 22:50 0.00 111:92. 211:72 clui. a-

t iidai cmi 07/11/91 12:41 26.0 4(0 21 7.90 I08UL. IO0EUTE. CLEAE 22:45 0.00 1.011:48. 0.511:22 uu
r iidai cim 07/25/91 12:34 24.5 15000 20 7.10 LOl. SLOI. CLUE 21:40 7.20 !IL:TITC.0.5IL:75 OVUMST

T iidai cam 01/01/91 11:50 25.0 22000 12 7.00 iobih.sloi. hut 23:30 7.00 .111:22. .3IL:65 CLE.

r iadai cam 01/21/9! 1:00 22.0 24000 !T 1.10 LOI.SLOI.C1UB 22:55 4.70 111:193. .511:120 sim.
T IADAI cun 09/25/91 11:35 11.0 7 20 7.40 LOl. SLOI. II LIT 22:30 5.00 .111:1, .3IL:( OTC.

i in um i biitoi snin tf 05/13/91 12:15 11. IS 8.20 I1U7 23:00 0.00 !0IL:,20IL: SUIT.

i in aim i biitoi snin tp 05/30/91 11:15 24.0 4020 7.10 3.10 nun 21:00 0.00 BE:, 3IL: CLOUD! . UU
i in aim I biitoi snin tp 01/13/9! 01:11 27.5 1100 1 1.40 2.20 loi. romiTE. man '

21:00 0.00 IB:. 211: sum. sct-

a in aim I biitoi shags tp 04/27/91 10:53 24.5 21000 7.90 2.00 lOBIlL. I0D8UT8. IILIT 22:50 0.00 111:200 2IL:TITC SC1TTIUD. 1AZ8

i m aim i biitoi sniGi tp 07/11/91 01:35 21.5 21100 11 0.00 2.10 nuu. loDBUTi. inn 22:45 0.00 .llL:TlTC..7ll:nTC •III

i in aim i biitoi sniGi tp 07/25/91 12:11 21.0 21%M 11 1.10 2.11 LOl. I0IIUTE. CLU1 11:40 5.40 0.211:312.0.111:224 OmCAST
i in aim « biitoi shags tp 01/01/91 11:25 27.0 1331 » 1.20 I0UAL. IODEUTE. CLUB 23:30 7.(0 .31L:4. .511:4 OTC.B-

i i8i aim i biitoi snin tp 01/21/91 11:50 24.5 Tl 24 1.70 LOI.IOimiT8.CLUa 22:55 1.40 .21L:I.10IL:7 nrn,
i in aim I biitoi shagb tp .'9/25/91 11:15 20.0 1 11 1.20 LOI.IODIUTB.CLUE 22:30 0.00 5011:5.10011:6 OTC.

i m aim t sudstoii 15/13/11 12:45 20.0 1 25 1.20 IILIT 23:11 9.80 TOIL:. SOIL: siniT.

in aim t unsroia 15/31/11 11:15 11.0 1 • 1.10 3.10 nun 21:00 1.10 2011:. 30IL: ClOUDT. UU
i in aim t sudstoii OS/13/31 11:11 25.0 40 1 1.00 2.20 louii. HiauTi. inn 21:00 0.00 20IL:.3IIL: Sim. sct-

in aim l sudstoii H/ST/91 11:31 24.0 21 8.30 2.00 huh., hdiuti, ran 22:50 0.00 S0H:.!00IL: aui. i-

i in um i sudstoib 17/11/11 11: It 21.5 57 !l 1.40 2.10 num. muiti. um 22:45 0.01 1I»U:50. 5011:32 !1U

m aim i sudstoii 07/25/91 01:04 27.0 51 21 1.(0 2.11 LOl. I0DIUTE. IILIT 21:40 7.10 10011:51. 5011:32 orncAST

in ami t suirron 08/08/91 12:23 31.0 II 12 1.00 lOlliL.IODBUTB. IILIT 23 : 30 1.20 5OIL:4!.10Oll:!O BD.I-

m aim i unsron 01/21/91 11:30 25.0 11 21 1. 10 LOI.IO0nUT8.CLUa 22:55 1.10 lim:l!.50IL:4 tmr,
in um I sudstoii 09/25/91 12:11 21.0 14 21 1.31 LOI. SLOI. IILIT 21:30 0.00 1511:3.5011:7 OTC.

lici cim •5/13/51 11:11 20.0 1 11 1.01 2.21 mm 21:00 Ml 3Hl:,20IL: inn.
lici cam 15/30/91 10:05 21.0 100 1.00 2.00 IILIT 21:00 1.40 511:, 1011: (mi. iaib

lici cam 11/13/91 10:14 21.5 23 1.00 1.66 LOl. SLOI. cim 21:00 1.00 201L:,30ll: ST/ITT. SCT-

lici cam 08/27/91 10:00 21.0 111 1.10. 1.51 LOl. SLOI. CLUE 22:50 0.00 5OIL:.100IL: :lui. b-

lici cam 07/11/91 11:27 23.0 321 » 1.00 1.12 loaiiL. iodeute. inn 22:45 0.01 2511:12.5011:111 omcuT
Lica cam 07/25/11 11:10 25.5 44 21 1.20 1.44 LOl. SLOI. CLUB 21:40 1.25 3511:11. 2511:11 omcisT

lici cam 01/01/11 10:41 24.0 55 32 1. 10 1.45 LOI. SLOI. CLUB 23:30 1.(0 3511:11. 4511:25 cim.

lici cim 01/21/11 11:15 20.0 21 22 1.10 1.40 LOI. SLCI. CLUB 22:55 5.70 3511:21.2511:12 m.
lici cun 01/25/91 10:45 17.0 42 IT 1.40 1.40 LOI. SLOI.nuB 22:30 1.10 3511:1?. 5011:11 OTC

iudoi cam 05/13/11 11:00 14.0 24 1.2! 2.25 TTJUID 21:00 1.10 2011:, 10IL: smT.

iudoi cun 05/30/91 1:55 11.0 112 1.50 1.36 HUT 23:00 9.10 20IL:.30IL: sum. BOT

iudoi cun 06/13/91 09:56 11.0 96 1.00 1.1! LOI. IODEUTE. IILIT 23:00 0.00 30IL:.50IL: SUIT. SCT-

uiDoi cun 06/27/9! 09:45 19.0 44 1.90 1.06 LOI. SLOI. CLEAI 22:50 0.00 30IL:.50IL: CLUI. B-

iudoi cam 07/11/91 11:10 20.5 (50 24 7.40 1.34 I0U1L. B0D8UTE. TTJEBID 22:45 0.00 1011:135. 50IL:TITC OVIBUSTi

iudoi cam 07/25/91 11:00 23.5 63 21 1.10 1.94 LOI. SLOI. CLUE 21:40 1.60 30IL:19.20IL:1( omcisT

iudoi cun 01/01/91 10:30 32.0 25 28 9.10 .110 LOI. SLOI. CLUE 23:30 9.20 25IL:3. 3511:1 CLUB.

iudoi cam 01/21/91 10:00 21.0 15 11 1.10 0.16 LOI. IODEUTE. CLUB 22:55 1.10 3011:11.2011:1! me.

iudoi cam 09/25/91 10:30 16.0 12 11 7.80 0.86 LOI, SLOI. CLUE 22:30 0.00 50IL:4. 10011:12 OTC.

liobel cam « QOinuon 05/13/91 01:50 15.0 23 1.60 6.30 am 23:00 1.00 125:. 100: SUIT.

laobbl cam 1 OOIIIIIOIT 05/30/5! 1:50 17.5 26 7.30 6.08 CLUE 23:00 0.00 20IL:.30IL: LICIT FOG. BA2E

laoeel cun ( ooinuoiT 06/13/91 01:42 16.5 8 7.90 5.95 IODEUTE. CLUE 23:00 0.00 50IL:.100IL: omcisT. P-

uuul cun i goiniioiT 06/27/11 01:46 11.0 32 7.60 (.01 LOI. SLOI. CLUB 22:50 0.00 100IL:.100IL: CLU1. B-

laobbl cmi i aoiimoiT 07/11/11 10:12 21.0 79 21 7.20 6.10 I0UJL. IODEUTE. IILIT 22:45 0.00 !00ll:!5.!0OIL:15 OVnCAST*
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SITE.MU DATE tide viteb.teip fc.uciL iu.rap PB STUAI LVL urn coid IKMiTIOI DISS.OITGU DILOTIOIS IE1TBEB

lioeel cbeei t uoinnoiT OT/25/91 09:34 22.3 48 27 7.70 5.80 IOUIL. SLOW. CLUE 21:40 7.60 100IL:46.50IL:26 omasT
L1CEBL CUU 1 SUIIIIIOIT 01/08/91 9:30 22.0 17 26 7.10 5.79 L0l.SLOI.CI.EiE 23:30 8. 80 50IL:6.100IL:17 OVC.B-

MM CSEEl 1 QDinilONT 01/21/91 9:00 li.O 2 18 8.80 5.75 LOI.IODBUTE.CLElE 22:55 8.80 10OIL:2.50IL:2 OVC.L

UOBEL C1EEI 1 QUUdllOi: 09/25/91 9:30 16.0 8 15 T.40 5.72 LOI.SLOI.CLE1E 22:30 0.00 150HL: 1S.2008L: IT ovc,

W IIVBI • PIIICE 05/13/91 09:40 19.0 22 7.90 TDEBIC 23:00 8.30 125IL:.100IL: smriT.E-

IE! IIVB1 I PBIICE 05/30/91 1:25 19.3 405 7.30 3.80 nun 23:00 9.00 20IL:.30IL: LICBT FOG. IAZE

lt« JIVES 1 PIIICE 06/13/91 01.39 24.0 9 8 40 2.20 IODEUTE. CLE1E 23:00 0.00 SOIL:. 10011: omcisT. F-

ifcK BIVEB « PIIICE 06/27/91 08:30 25.0 27 7.80 2.00 EOUli. IOJEUTB. BDUT 22:50 0.00 100IL:.100IL: CLUE. a-

in nm « peiici JT/11/91 09:53 27.0 12 27 7.40 2.10 IOEI1L. IODEUTE. ITJUT 22:45 0.00 10011:12.5011:7 omcisTi

11 SIVEE t PEIICI OT/25/91 09:16 28.0 19 26 7.90 2.10 L0», IODEUTE. ClEiE- 21:40 6.40 100IL:17.150IL:30 omcisT
1 n JIVES 1 PIIICE 01/01/91 9:10 28.0 18 25 8.19 IOU1L.I00EUTE.IIILT 23:30 7.20 100IL:20.150IL:26 OTC.B-

I n EIVEI 1 PEIICE 01/21/91 1:40 IE .0 16 18 7.20 LOMODIUTB.CLBiE 22:55 7.20 100IL:12.150IL:24 OVC.

n Eim t peiici 09/25/91 9:15 10.0 10 14 7.50 LOf.lfintUTE.IIlET 22:30 1.80 10011:15. 15011:16 OTC.L

'.IE' CUE! 0T/25/91 09:00 23.5 1200 26 7.30 8.50 ftOUiL. SHIFT. IDUT 21:40 7.90 1011:103. 5IL:60 omcisr
IE! CEEEI 01/21/91 8:20 20.0 1320 15 7.00 8.28 LOI.IODIUTB.CLU1 22:55 8.40 1011:125. 5IL:66 ovc.

IET CUII 05/13/91 09:25 IT.O 22 7.60 9.30 mm 23:09 0.01 10IL:.20IL SOI IT. 1-

1 IE! CEEEE 15/30/91 8:15 IS.O 160 6.90 8.62 CLUE 23:00 8.00 5IL:.10IL: LIGIT FOG. IAZE

1 IET CUU 91/13/91 01:13 21.0 25 7.60 8.34 I0DEUTI. CLB1E 23:11 0.00 1011:. 2011: oraciST. F-

1 IET CEEEE 0I/2T/91 08:20 11.0 151 7.20 8.28 LOI. SUI, CLUE 22:50 0.00 30IL:.40IL: CUU, I-

ft in CUU 0T/U/91 09:37 21.0 653 27 7.20 1.40 IOU1L. IODEUTE. IDUT 22:45 0.00 3011:198. 40IL:TITC OinCAST*

im cun 11/01/91 1:55 21.0 1350 24 7.60 8.51 ftouii.sirrr.TTjuiD 23:30 1.40 2IL:12T,5ll:TTTC OTCI

P, IET CEEEE 09/25/91 1:55 16.0 90 14 6.50 8.26 LOI.IOIDEUTE.CLEU 22:30 9.10 511:4. 1011:9 OTC.L

il TEE'S CUU I5/0T/91 11:50 0.0 9 13 9.50 CLUE 23:07 0.00 100tL:10 50iL:4 tun
il tee's cun 11/04/91 9:11 11.0 44 20 7.00 CUU 23:11 t.IO 1I0IL;44 100IL:64 KSTIT SJITT

:i tee's cini 01/19/91 1:36 11.0 593 22 7.00 nun 24:00 0.00 2011:116 1511:19 SLIOTLT OmClST

It TEE'S CUU OT/02/91 10:45 21.0 It 21 T.10 LOI: CLUl 25:31 0.00 2511:1 50IL:9 IOT: IDIID

.('TIB'S cun IT/15/91 10:43 11.0 35 21 7.20 loi. sun. ciui 21:51 0.00 3011:11 6011:21 CUU
;u-rn's cun IT/30/9! 11:47 21.1 247 21 7.50 loi. inn, cuu 22:41 1.60 75IL:1I5 10011:225 CUU. 1U1--

am's cun 01/21/91 12:50 19.0 67 16 7.30 LOI. IODEUTE. CIUI 21:43 1.20 100IL:TTTC 90IX:nTC IAZ1-

JJ 'EE'S cun 09/1T/91 1:11 21.0 4 21 7.60 LOI. IODEUTE. CLU1 24:11 7.80 100IL.1 1011:3 scimuj CLOODS

i oop cim
)i oop cun

I5/0T/91 09:35 10.8 317 S 7.60 CIUI 23:17 1.01 5til:152 25iL:TI mn cool

01/04/9! 11:42 11. • 310 21 6.00 4.54 IOSTIT IILIT 23:11 1.60 2511:12 1011:31 omcisr
1 00? CUU 01/19/9! 10:47 20.0 600 22 7.90 5.00 nun 24:00 0.00 10tl;TTTC 15n:TTTC SLIOTLT OmClST

Jijop cun IT/12/11 11:25 ll.S 434 24 1.40 4.34 LOI:IODIUTB;CLUE 25:30 0.00 5IL.24 1511:51 CUU
*)op cun IT/11791 11:30 19.0 S3 IT 1.20 4.29 LOI, Sim, IILIT- 21:50 0.00 511:1 1511:1 CUU
Eiop cun IT/31/11 11:23 21.1 1341 IS 1.41 1.26 LOI. SUI, IILIT 12:41 9. SO 1011:129 1011:139 CUU
(biop cun 11/21/31 01:30 U.l 311 30 1.40 4.10 LOI, IODEUTE. CLUl 24:43 1.40 30ll:TTTC 10H:TITC nor
n op cun I9/1T/9! 2:45 22.5 235 26 1.30 4.21 LOI. SLOI, CLUl 24:00 1.20 2011:46 1011:24 scirmn clouds

ill im i rinion I5/0T/91 11:05 16.5 7 12 1.50 6.51 CLUl 23:17 1.00 IOOiL.S 100iL:T SOTIT

r ives « rnuon 11/04/91 10:12 24.0 31 23 7.90 7.90 ILIOTIT T01IID 23:11 1.40 I00IL.36 120IL:II PUTIT CUIDT

i i vee « rmiioiD 11/19/91 11:41 26.0 500 2S 1.00 5.11 nun 24:00 0.00 2011:112 15H:T5 SLIOTLT I1IET

i lira I nouom OT/02/91 10:00 21.5 SO 27 8.30 3.1T L0I:IOIIUTt:CLElE 25:30 0.00 10IL:5 1511:1 urn
1 ! VEE 1 HUMID OT/U/91 9:50 27.0 1 21 8.40 3.15 iouil. sim. IILIT 21:50 0.00 2011:0 2511:0 cuu
mi nonon 07/30/91 9:53 21.5 61 U 1.00 5.03 LOI. SLOI. 10UT 22:41 T.20 5011:33 30IL:1I I1Z1-

II VEE » TiOUOlO 01/25/91 11:10 25.0 II 27 1.30 1.65- LOI, IODEUTE. CLUl 24:43 8.00 T0IL:TITC »0H:TTTC sonr

i,e vu i raouoiD 09/1T/91 11:15 26.0 14 11 1.20 0.35- LOI, SLOI, CLUE 24:00 T.90 75IL:7 SOIL.: SC1TTIEED CLOUDS

ll c lb cim I5/OT/91 10:20 11.2 414 12 7.00 1.21 -CLUE 23:07 1.00 50iL:207 25iL:15S SUITT COOL

ltd LE CUEE OS/04/9! 15:54 19.0 ' 530 20 8.10 1.19 IOSTL7 CLUE 23:08 9.60 1011:30 511:38 PitTLT CLOODT

tic, ,E CUEE 01719/91 12:30 11.0 3940 23 7.90 1.32 I0STLT IILIT 24:00 0.00 511:197 10H:TITC S0ITT

1IC .1 CUEE OT/02/91 9:25 21.0 400 22 8.20 1.09 LOI:IODEUTE:CLUE 25:30 0.00 611:15 10IL.40 CLUE

Ai:l E CUEE 0T/16/91 9:10 11.5 110 25 8.20 1.01 IOUIL. sim. CLUE 26:50 0.00 511:9 1011:1.1 CLUE

ip i cun 0T/30/91 09:07 li.O 330 IS 8.60 1.07 LOI. SLOI. CLUE 22.40 9.00 10IL:34 10IL:32 BA2E-

ie|:i e CUU 01/21/91 11:53 11.0 600 23 1.20 1.06 LOI. SIIPT. CLUE 24:43 9.00 10IL:TITC 15IL:TTTC SCITTIIID 1121-

.-SIT '. CUU 09/1T/91 11:58 21.0 153 24 8.30 1/1 LOI. Sim. CLEAR 24:00 8.20 1SIL:23 10IL:0 scimuD CLOODS

ms '.m\ 05/09/91 13:00 15.0 11 13 6.70 CLUE 22:59 0.00 50iL:IO 50iL:l CLOODT DEIULIIG

Nil IEEE 05/22/91 1:32 11.0 2 25 7.30 CLUE 15:52 9.60 100IL:1 50IL:1 SOIIT

life IEEE 06/03/9! 1:22 22.0 470 23 7.80 CLUE 22:21 8.20 100IL:14I 5NL:23S IOSTIT CLOODT

lifts uu 01/20/91 10:25 21.0 113 7.30 IOUIL. SIJ FT: HI LIT. 24:00 0.00 100IL:113 120IL:!3! 0TIIC1ST

iiis im 07/01/91 11:17 24.0 12 21 1.10 LOI:IOHUTE:CLUE 23:33 0.00 5011:1 7511:5 CLUE
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10 SITE BASE D1TI THE UTU.TUP PC.100IL Hi .TOP PB STEEil. VI I1TEE.C0ID IICOB

nirs cm

i

07/15/91 11:40 22.0 4 25 8.10 LOI. I0DBUTE. CLU1 22:39

tins cmi 07/29/31 12:09 22.0 16 23 8.00 iouu. sun-. CLUE 22:05

Bill's CEEEI 01/26/91 10:11 19.5 67 24 1.00 LOI. 10DEUTE. CLUE 24:43

saii's cuei 09/17/91 10:15 21.0 7 25 1. 80 LOI. SLOI. CLUE 24:00

CM 101 OS/09/91 13:30 14.0 104 13 6.90 •mm 22:59

COIL 101 05/22/91 1:53 16.0 101 25 7.50 SLIGBTLT IILIT 25:52

COU 101 08/03/91 1:57 18.0 20 24 7.70 SLIG1TLT IILIT 22:21

COIL 101 05/20/91 10:55 19.0 111 7.70 IOUU:Slin:CLUE. 24:00

COU 101 07/01/91 11:45 21.0 24 24 8.00 L0I;I0DBUTB;IIin 23:33

COIL 101 07/15/91 12:05 13.0 26 23 7.80 LOI. I0DEUTE, CLUE 22:39

COIL 101 07/29/91 11:38 20.0 120 22 7.90 IOUU. sun. IILIT 22:05

COIL 101 11/25/91 9:50 20.0 400 24 7.40 LOI. I0DBUTE. CLUE 24:43

COU 101 05/17/91 9:45 fo.o 100 26 7.00 LOI. SLOI. CLU1 24:00

innrs cuu 05/01/91 10:20 13.5 1493 12 6.20 CLU1 22:59

Iran's ciki 05/22/91 10;30 16.5 6000 6.20 CLUI

tran's cuu 05/03/31 10;05 11.0 200 20 6.80 CLEiB 22:21

mm's cuii 06/19/91 9:02 17.0- 600 22 7.30 CLUE 24:00

Iran's cmi 07/01/91 9:10 11.0 14900 25 7.11 LOI:IODEUTE:CLK11 23:33

Iran's cim 07/15/91 5:1T 22.0 2300 19 7.20 LOI. I0DEUTE. CLUI 22:39

Iran's cuu 07/29/91 09:23 20.0 6000 22 T.20 LOI. I0DEUTE. CLUE 22:15

irons cim 11/27/91 01:15 20.0 1TO00 U 6.50 LOI. SLOI. CLUE 21:16

uun's cuu 19/03/51 9:24 17.5 2250 19 7.50 LOI. I0DEUTE. CLUE 23:40

in urn i nnm stitioi 05/03/31 11:50 18.8 865 12 7.90 4.41 OUT 22:59

in lira i nnm stitioi 05/22/31 12:55 H.O 120 24 7.40 8.63 nun 25:52

in iim I nnm stitioi 06/03/31 11:32 25.0 63 23 7.80 4.36 IILIT 22:21

in urn i rimn stitioi 06/13/91 10:21 25.0 1410 25 8.00 2.19 nun 24:10

in nni i nnm stitioi IT/11/91 10:07 28.5 400 29 8.10 1.08 LOI;IODEUTE:IILn 23:33

Rl lira 1 PiTBTTE stitioi 07/15/91 11:20 26.0 6 24 8.40 0.264 nuu. lODiun. iilit 22:39

ri iivn i nnm stitioi 07/29/91 10:33 28.0 17 24 8.30 2.65 IOUU. I0DEUTE. IILIT 22:05

in urn « nrim stitioi 01/27/91 10:36 27.0 28 23 8.50 1.90 LOI. SLOI.IUUT - 24:05

in um t mim stitioi •9/19/91 10:34 24.0 10 22 8.41 0.55- LOI. SLOI. CLUI 23:40

io\.t am 15/01/31 11:30 14.1 263 12 7.21 -mn 22:59

Kit cmi 05/22/31 11;55 15.5 16 24 7.60 SLIGITLT IILIT 25:52

nireun 06/03/31 11:17 11.

1

300 22 7.80 IILIT 22:21

Kit am lf/ll/91 11:15 16.1 111 14 7.90 I0STLT TDUID 24:01

Kit cmi 17/01/3! 9:55 19.0 52 U 8.31 U>l:IOIIUTt:CUU 21:33

I01P cuu 17/15/91 11:15 II. I 15 U 8.11 LOI, I0DIUTE. CLUI 22:39

Kit am 07/29/91 10:19 19.0 76 24 8.40 nuu. sun. clui 22:05

Kit am 01/27/91 10:25 11.5 266 23 1.10 loi. sun, clui 24:05

Kit CUU 19/09/91 10:24 13.0 20 19 1.31 LOI. SLOI. CLUE 23:40

I1U unci 15/09/91 11:05 14.2 333 12 6.20 0.T6 mn 22:59

UU SU1C1 11/03/91 10:45 18.5 140 21 6.90 1.08 OSTLT TDUID 22:21

(ill unci 06/19/91 9:45 11.0 400 22 6.80 1.33 IOSTLT TDUID 21:00

UU unci 07/01/31 12:40 23.0 6000 27 7.60 L0I:I0DSUTS;I0UT 23:33

iiu buici 07/15/51 9:45 21.5 6000 21 7.20 0.53 LOI. SLOI. I0BIT 22:39

uu unci 07/25/91 9:54 20.0 32000 22 7.60 0.81 10EI1L. Sim, IILIT 22:05

UU 1UIC1 01/27/91 10:02 21.0 60000 21 7.50 0.44 loi. snn. mn 24:05

UU 1UICB 09/09/91 9:55 18.0 5000 19 7.60 0.55- LOI. SWIFT. CLEiE 23:40

IIC081TIOI DISS 0XT3K DIL0TI0IS WEATHEi

0.00 75IL:I 100IL:4 CLUE UI
7.8C 10011:12 100HL: 16 omcisT. unite C.40

8.20 120IL:TITC 90IL:TITC omcisT 0.36

8.7: 12011:4 10011:7 urn 0.00

0.00 50U:48 25U:30 CLO0DT 0EIZ2LIK 1.20

9.90 2511:28 25U:2S mn 0.00

9.40 5011:3 2511:5 IOSTLT CLOODT TUCB.O

0.00 50U:64 25IL:27 OVEfXAST 0.00

0.00 25IL:6 25IL:5 CLUI 0.00

0.00 2511:4 5011:13 CLUI 0.02

7.50 5 Oil.-TITC 1001L:TITC OVUCIST 0.(0

9.00 20IL:TITC 15IL:TITC omcuT 0.16

9.30 5011:45 3011:33 UB4 0.00

o.ot 10U:14I 5tL:!3 um 1.26

0.00 111:60 5IL:TITC SOOT 0.00

8.40 1IL:2 111:2 onicisT TEiCI.C.

0.00 10IL;TITC 15Il:TITC 0TUC1ST ruct

0.00 111:143 5IL:TRC CLUI 0.00

0.00 0.511:14 111:23 CLUI 0.12

5.90 I!L:T1TC UL:TITC omcisT t.ll

3.00 111:110 0.5IL:I5 0YIEC1ST 0.10

7.60 0.6IL:I 0.411:5 UZE- 0.00

0.00 125U:17 100iL:3 um 1.20

9.20 1011:10 1011:12 DOT 0.00

9.20 7511:47 50IL:37 OTUCIST TUCI.t.

0.00 1011:160 1011:141 sligbtlt mn ruct

0.00 111:4 5ll:2 CLUB 0.31

0.00 5011:4 2511:1 CUU 0.02

7.80 10011:12 7511:12 OTUCIST 0.40

9.20 10011:13 11011:27 scirrun CLOOtS t 0.00

9.20 10011:4 12511:13 scirmn cioots 0.00

0.00 50tl:15 25iL:13 um 1.10

0.00 5011:1 SOU;! SIOT o.ot

0.00 5011:113 2511:75 omcisT TUCI.0.2

0.00 20ll;TITC 25IL;TITC uzn TUCI

0.00 1011:5 2511:13 cuu 1.11

0.00 15U:7 2011:13 cuu 1.82

9.20 3011:21 5011:41 OTUCIST 0.48

1.06 5011:23 4011:21 scirran oooos. oracis 0.30

9. 50 5011:1 4011:6 scinnto clouds l.lt

0.00 5iL:10 1U:2 um 1.2S

8.50 5IL:7 111:1 OTUCIST TliCI.t.

0.00 15Il:TTrC 20U:TITC uzn TUCI

0.00 1IL:TITC 5IL:T1TC CLUI 0.10

0.00 1IL:TITC 1II:TITC CLUI 0.02

2.20 0.111:32 0.311:33 omcisT 0.(1

0.20 0.2IL:TITC 1.111:10 OTUCIST t.tt

3.00 C.2IL:10 0.111:4 US- 0.00

(61.62
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0 SITS mi DATE C0I1EITS

NBff EIVEE ! 9IIT0I VC 05/13/91 SAMPLE DID I0T TD1I 00T-SUPLE

GOT VATBR LOGGED. DO IETE1 DID

I0T HO EI.

HEV BIVBB « eiim VC 05/30/91

IBV EIVEE I HIITOI VC 06/13/91

m RIVEE ! HIITOI VC 06/27/91

IBV EIYIE I HIITOI VC 07/11/91

m EIVEE t BIITOI VC OT/25/91

l» EIVEE i BIITOI VC 08/01/91

liV EIVEI I HIITOI VC 01/21/91

in EIVEE I HIITOI VC 09/25/91

IADU CLBII OS/13/91

IADU CEEBI OS/30/91

IADU CUEI OS/13/91

liDU CUU 0S/2T/91

I1D1I CUU 07/11/91

liDU CUU 07/25/91

I1DU CUU OS/01/91

liDU CUU 01/21/91

iDU CUU 09/2S/91

iv urn t sirroi sniGB tp 05/13/91

JV EIVEE I HIITOI SEK1GE TP 05/30/91

|

il Eim I HIITOI SniGE TP 06/13/91

I V EITKE ( HIITOI SniGE TP 06/27/91

I I EIVEE t HIITOI SHAGB TP 07/11/91

l| EIVEE I HIITOI SniGI TP 07/25/91

EIVEI « HIITOI SHIGE TP 01/01/91

EIVEB I HIITOI SBViGB TP 08/21/91

EIVEE t HIITOI SHAG! TP 09/25/91

DO IETEE II SHOP.

DO IETEE II SHOP, lil 01 PIE

ilD POST COITBOL, B1TTEEIBS

dow ii coid. inn
DO IETEE II SHOP. COIDOCTIVITT

IS US
COIDDCTIVm IS 165.

COIDOCTIVfTT IS 165. HIITOI

GIGE AT Ml 2.21 CSPM0OO

COIDOCTIVITT IS 155. PC/100IL

IS ESTIIATBD. FC/100IL IS

36.5.

COIDOCTIVITT IS 151. FC/100H

IS BSTIIiTBD. HIITOI G1GI

1.J--BL0ESTOIE Dll U0CSP.

PC/100IL IS 11.33

SUPLI DID IOT TOU OOT-SUPLI

GOT I1TE1 LOGGED. DO IETEE DI0

IOT VOU.

DO IETEE II SIOP. PC/100IL

)300.

DO IETEE II nOP. Ul 01 PU
UD POST COITEOL, BITTEEIES

son ii con. itm
DO IETEE II SIOP. COIDOCTIVIT!

IS 170

COIDOCTIVITT IS 241.

COIDOCTIVITT IS 225. PC/100IL

IS ESTIIATBD.

coiDOCTivin is 2io. rc/ioon

IS ESTIIA7ID.

COIDOCTIVITT IS 320. PC/100IL

IS ESTIIiTED.

SUPLI DID IOT TOU OOT-SUPLI

GOT UTU LOGGED. DO IETEE DID

IOT VOU.

10 DO UCOUD
DO IETEE II SIOP. SAIPLES OP

<10IL ADDED 2011, OF DILDTIOI,

PC/100IL >600O.

DO IETEE II SHOP, lil 01 PIE

UD POST COITEOL.

COIDDCTITVITT OP 160.

DO IETII II SIOP. COIDOCTIVITT

is 190, pi is iot sion, PC

HUE >20.000 Pll 100IL

COIDOCTIVITT IS 190.

COIOJJCTIVITT IS 152. PC/100IL

IS ESTIIATBD.

COIDOCTIVITT IS M0. PC/10ML

IS ESTIIiTED.

COIDOCTIVITT IS 170. PC/10011

IS ESTIIiTED. DO UiDIIG IS

10.4.

SITI.IO SITE.IilB DATE

041 in EIVEE 1 SilDSTOU 05/13/91

041 in EIVEE « SANDSTONE 05/30/91

041 in EIVEE 1 SAIDSTOIE 06/13/91

041 m EIVEE 1 SUDSTOIE 06/27/91

041

041

05T

07T

in EIVEE I SAIDSTOIE

041 HI EIVEE I SAIDSTOIE

041 in EIVEB I SAIDSTOIE

041 HI EIVEE I SAIDSTOIE

Ul UVE1 ( SUDSTOIE

LICI CUU

05T LICI C1EEI

1ST LICI CUU
0ST LICI CUU

LA01EL CEEBI I QUIIIIIOIT

07T U0UL CEEBI I QDIIIIIOIT

07T U0UL CUEI QUIIIIIOIT

07T LiDEiL C1EEI t QDIIIIIOIT

07/11/91

07/25/91

08/08/91

08/21/91

09/25/91

05/13/91

0S/30/9I

06/13/91

06/27/91

05T LICE CUU 07/11/51

1ST LICI CUU 07/25/91

05T LICI CUU 01/01/91

05T LICI CUU 08/21/91

05T LICI CUEI 09/25/91

06T IIAMI CUU 05/13/51

OST ILUOV CUU 05/30/91

06T iujovcuu 06/13/91

06T tUOOl CUBE 01/27/91

06T lUNV CUU 07/11/91

0(T IUDOV CUEI 07/25/91

OST IUDOV CUU 09/08/91

06T IUDOV CUEI 09/21/91

06T IUDOV CIEBI 09/25/91

05/13/91

05/30/91

06/13/91

06/27/91

COIHEITS

SAIPLB DID IOT TOU 00T-SAIPLB

GOT VATBI LOGGED.

SUPLB DIDIT TDEI ODT BECAOSE

OP TIEIUDODS GEO0TB OP TELL0V

BACTE1IA

DO IETEE II SHOP,

DO IETE1 II SHOP, Ul OI PIE

AID POST COITBOL,

COIDDCTITVITT OP 155.

DO IBTEB II SIOP. COIDOCTIVITT

IS 125

COIDOCTIVITT IS 170.

COIDOCTIVITT IS 152.

COIDOCTIVITT IS 150. PC/100IL

IS ESTIIATBD.

COIDOCTIVITT IS 150. PC/100IL

IS ESTIIATBD. DO UiDIIG IS

10.2.

SUPLB DID IOT TOU OOT-SUPLE

GOT ViTEI LOGGED. DO IETEE DID

EOT VOU.

DO IETEE II SIOP

DO IETEE II SIOP, 111 OI PU
AID POST COmOL. COIDOCTIVITT

OP 290.

DO IBTEB II SIOP. 10

COIDOCTIVITT.

COIDOCTIVITT IS 400.

COIDOCTIVITT IS 400. PC/100IL

IS 55.6. PC/10CIL IS

ESTIIITED.

COIDOCTIVITT IS 400. PC/100IL

IS ESTIIITED.

COIDOCTIVITT IS 420. PC/100IL

IS ESTIIITED.

SUPLI DID EOT TOU OOT-SUPLI

GOT VATU LOGGED.

do inn ii siop

DO UTU II SIOP, Ul OI PU
UD POST COITIOL. COIDOCTIVITT

IS ISO.

DO IETEE II SIOP. 10

COIDOCTIVITT.

COIDOCTIVITT IS 180.

COIDOCTIVITT IS 220. PC/100IL

IS 25.7. PC/1001L IS

ESTIIATBD.

COIDOCTIVITT IS 225. PC/100IL

IS ESTIIATBD.

COIDOCTIVITT IS 230. PC/100IL

IS ESTIIATBD. DO BEADING IS

10.6.

SAIPLB DID IOT TOU 00T-SAIPLE

GOT ViTEI LOGGED.

DO BEADING 10IG/L

DO IBTE1 II SIOP

DO IETEE IN SBOP. BAI OI PEE
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SITg.HO SITE ail

07T Ami am i quiiiiioit

DiTI

DT/IX/9I

OTT

OTT

UUUL CUU • QOINNIHONT

UUUL :UU I QUINIIHOMT

DT/IS/tl

J/09/91

07T udul am i wiiiiioit 08/21/91

OTT U0UL CUII 1 QDIIIIIOIT 09/25/91

081 in IIVH t PIIICI 05/13/91

Oil

081

081

m um I pbiick

in iivn i ptucB

in urn I piiici

05/10/91

01/13/91

OS/27/91

Oil in um i ptnci 07/11/91

081

081

m tint i piiici

in um i piiici

07/25/91

01/01/91

Oil

Oil

in um i piiici

in um i piiici

01/21/91

09/25/91

0)1

0)1

PI1RT CUII

PIUTCIUI
07/25/91

01/21/91

0)T pun cun 05/11/91

0IT

0)T

0)T

pun cun
piiit cun
pun cuu

05/31/91

01/13/91

04/27/91

0)T pirn cuu 0T/11/91

0)T

0)T

10T

10T

10T

pun cun
PIIIT CUU
sum's cuu
sum's cuu
sum's cuu

01/01/91

09/25/91

05/07/91

06/04/91

06/19/91

!0T

10T

sum's cun
sum's cuu

07/02/91

07/16/91

10T

10T

sum's cuu
sum's cuu

07/30/91

08/26/91

10T sum's cmi 09/17/91

I IT

1 IT

11T

!!T

D0ILOOP CUII

3UHL0UP CUII

D0ILODP CUII

D01LOOP CUII

05/07/91

06/04/91

06/19/91

07/02/91 i

CCIIUTS

1ID POST COITIOL. C0IDDCTITITT

IS 101.

DO 11711 II S80P. CCID0CTI7ITT

IS 132.

COIDOCTITITT IS 169.

COID0CTITITT IS 170. PC/100IL

IS ISTIIiTID.

coiddctititt is 145. pc/iooil

IS ISTIIITID.

COID0CTITI77 IS 170. PC/100IL

IS ISTIIITID. PC/1001 IS 8.5.

DO 1UDIIG IS 10.2.

S4IPLI DID I0T T11U OOT-StlPLI

GOT IITU LOCCM.

do inn 11 siop

DO IITI1 II SIOP. Ul 01 PU
in post comoi, coidoctititt

IS 112.

DO «m II SIOP. COIDOCTITITT

IS 151.

C0IMCTT7IT7 IS 170.

C0IHC7I7IT7 IS 150. PC/I00IL

IS 11.7.

coimctititt is 150.

C0IMC7TTI77 IS 170. PC/10011

IS B7IU71D. PC/1001 IS 10.6.

coimctititt is 130.

COIMC7T7TT7 IS 351. PC/I00IL

IS BTIUTID. CODTT 1320/10011

DO UUIIG 11.2, S1IPLI DID

107 mi OOT-SUPLI GOT 11711

mm.

do rem ii siop

do rem ii siop. in oi pu
119 MIT COITIOL. COIDOCrmTT

IS 111.

DO lim II SIOP. COIDOCTITITT

IS 111.

COWCTITITT IS 210.

coioocrmTT is 110.

10 DO U1DIIC US Ulll

PC/100 IS ISTIIITID. '20US.

irrn i sum luioPF.

C0ID0C7ITI7T IS 49.

PC/101 IS IS7II1TID.

conocrinTT is so

COIDOCTITITT IS 50

FC/I00IL IS ISTIIITID.

COIDOCTITITT IS 60.

PC/100IL IS ISTIIITID.

COIDOCTIVITT IS 75. FC/I00U

actdillt nun OUT TO :.:s.

DO IIS 11.2 i(/L

F8C1L COOIT >600/100IL.

COIDOCTITITT IS 350.

SITI.I0 SITI.IUI DITI

1 17 : T1L0DP CUII 07/16/91

lit D0ILOOP CUII 07/30/91

117 3D1U0P CUU 01/26/91

117 J01LO0P CUU 03/17/91

121 in um i tiouoid 05/07/91

121 in 1IVI1 1 TBDUOID OS/04/91

121 in IIVII 1 TIDUOID 06/D/91

121 in um 1 TBDUOID 07/02/31

121 III 1IVU I TBDUOID 07/16/91

121 in um ( TBDUOID 07/10/91

121 in um 1 TBDUOID 08/26/91

121 in IITU I TBDUOID

117 iUDCUI CUU 05/07/11

13T 11BDCUI CUII 06/04/91

13T uncut cuu OS/19/91

13T UIOCILI CUU 07/02/91

13T 1U0CILI CUU 07/11/91

13T IUDCUI CUU 07/10/91

137 IUDCUI cun 01/21/11

137 iUDCUI CUII 19/17/91

147 UII'S cuu 05/09/91

HI wis cun 05/22/91

14T un's cuu 01/02/91

HT mi's CUU 01/21/91

HT an s cuu 07/01/91

14T an'J cuu 07/15/91

HT an s cun 07/29/91

HT airs cuu 01/26/91

14T mis cuu 09/17/91

conuts

PC/100 IS ISTIIITID.

COIDOCTITITT IS 490.

PC/100 IS ISTIIITID.

COIDOCTITITT IS >500.

PC/100IL IS ISTIIITID.

COIDOCTIvm IS 500«.

COIDOCTITITT IS 235.

DO US 10.3 is. L

PC/100 IS ISTIIITID.

COIDOCTITITT IS 150.

PC/100 IS-ISTIIATID.

COIDOCTITITT IS 155. PC'S li

<1.

CODOCTITITT IS 150

PC/10011 IS ISTIIITID.

COIMCTITITT IS 155.

09/17/91 PC/100IL IS ISTIIITID.

COmOCTITITT IS 175.

DO I4S 11.3i|/L

PC/100 IS ISTIIITID.

COIDOCTITITT IS 400.

PC/100 IS ISTIIITID.

conicrmn is 400

C0IWCTITI77 IS 470

R/llMl IS 137111710.

COIMCTITITT IS 550.

C0IMCTITIT7 IS 153.

do rem 107 vouiig

PC/10011 IS ISTIIITID.

PC/10011 IS ISTIIITID.

C0n0CTITI77 IS 220.

PC/Ill II ISTIIITID.

COIMCTITI77 IS 250.

PC/100 IS ISTIIITID.

COIMCTITin IS 110.

PC/100IL IS ISTIIITID.

COnBCTITITT IS 210.

PC/10011 IS IS7II1TID.

COIMCTITITT IS 230

do mn iot nam

1ST COIL 101 07/01/51 COIDOCTITITT IS 425.

1ST COIL 101 07/15/51 PC/100 IS ISTIIITID.

COIDOCTIVITT IS OlUOn

15T COIL 131 07/29/11 PC/100 IS ISTIIITID.

COIDOCTITITT IS 430. P8C1L

CODTT IS >120/100IL.

15T COAL 101 08/26/91 FC/100IL IS ISTIIITID.

COIMCTITITT IS 435.

15T COIL 101 09/17/)! COIDOCTITITT IS 100.

!6T [SUIT'S CUII 05/09/91 DO IITU IOT IOUIIG

16T IIUIT'S CUII 05/22/91 PC/100IL IS ISTIIITID:

DISSOLUD OITGH:11.0IG/l.

16T [HUT'S CUU 00/03/91 PICIL COLOIIIS Gin 01 OOTSItl
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TS.IO SlffJUB DATE

lEEJIET'S CUII 06/19/91

ieuet's cuii 0T/01/91

uuiet's :im 07/15/91

lEBIET'S CUEI 07/29/91

i IBEKET'S CUU 08/27/91

lEEMET'S CUU 09/09/91

in aim « patitte statioi 05/09/91

IB1 HUB i patfxtj STITIOI 05/22/91

m aivu i Ptnrri stitioi 06/03/91

18* EIVE1 1 FATITTI STITIOI 06/19/91

in urn

«

fatttti stitioi 07/01/91

in aim i nnm stitioi 07/15/91

IM lim t PATtm STITIOI 07/29/91

in una i patttte stitioi 01/27/91

in aim « mrm stitioi 09/09/91

iolp cam 05/09/91

tOLF CUU 05/22/91

iolp cam

iolp cam

wlp cam
iolp cam

!it 1 1 iolp cam

iiT H iolp cam

ist 1

1

1 iolp cam

i

in abb bujci

dt aaa Baaca

I

taa buicb

aa BancB

la BUICB

(i .a bbaicb

lift

06/03/91

06/19/91

17/01/91

07/15/51

07/25/91

01/27/91

09/09/91

06/09/91

06/03/91

06/19/91

07/01/91

07/15/91

07/29/91

01/27/91

COIIBITS

EDGE OP DISH OILT.

FECAL COOnS )600/100IL

C0ID0CTI?ITT=1B5

PC/100 IS ESTHATU.

COIDOCTIVITT IS 210

PC/100 IS ESTIMATED.

COIDOCTIVITT IS 220.

PC/10012. IS ESTIIlTEO.

COiDOCTITITT IS 270. CUE!

VEST LOW, LITTLE PLOI UISTS.

THEE8 IS AJ 1LG1L

PC/100IL IS ESTIIlTEO.

COIDOCTIVITT IS 250.

DO IETBE IOT KUIIG
PC/100IL IS ESTIIiTED.

LOOKED LIIE A TT7IC1L SUPLE.

PC/100 IS UTIUTED.

conocTinn is 450.

PC/100 IS ESTIIiTID.

COIDOCTIVITT IS 162

PC/100 IS ESTIIITED.

COIDOCTIVITT IS 150.

FC/100IL IS ESTIIiTED.

COIDOCTIVITT IS 160.

PC/100IL IS ESTIIITED.

COIDOCTIVITT IS 190. PC/100

ACT01LLT VOaiED OOT TO 10.4..

DO IETEI KT I0BUIG

PC/100IL IS ESTIIiTED.

DISSOLVED OITCn=10.2IG/L.

pecil colon Gaom 01 outside

EDGE OP DISI OUT.

DISSOLVE*

0ITGB1=10.4K/L.

FKAl COOIT >3OO/II0IL: STUil

IIGB 12-15IU. POST UIISTOU.

comBcnnn is 4$i.

PC/100 IS ESTIIiTED.

COIDOCTinTT IS 450

PC/100 IS UTIIATD.

coiDocrnm is soo.

PC/100IL IS ESTIIITED.

COIDOCTinTT IS 50IK

PC/ 10 OIL IS UTIUTED.

COIDOCTinTT IS 600.

DO IETEA KT VOBIIIG

FECAL COLOIT GIOVTI 01 00TSIDE

EDGE OP DISI OILT.

FECAL COD1T >400/100IL: STIEil

IS BIGB 12-15IU 1FTEB BEAV7

UIISTOU.

STBUI EOIIIIG VEBT BLACI; BAD

COIDITIOI; PECIL CO'JIT TITC.

COID0CTIVITT=600

PC/TOO IS ESTIMATED.

COIDOCTIVITT IS 5!0

PC/100 IS ESTIMATED.

coioocTinn is soo.

PC/100IL IS ESTIIATED.

SITE 10 SITE IA1E

19T IAU BUICH

DATE COIIUTS

COIDOCTIVITT IS 1100. BLACI

IILIT COLOI. SIELLS BAD.

09/09/91 PC/100IL IS ESTIIATED.

COIDOCTIVin IS 800.



Introduction

This report presents Nthe data from the 1991 fecafc coliform study
for the Bluestone National Scenic River and Jche Gauley River
National Recreation Areavand is a continuation o^the water quality
studies conducted at thV New River Gorge Nal^.onal River (NERI)
since 198 0. Any visible trends between fecalf coliform counts and
stage level and 48 hour precipitation (48prafp.) will be discussed
and recommendations for 1992\will be presented.

NERI was established by the tjnited States Congress in 1978 and
placed under management of the National Park Service (NPS) , part of
the United States Department of the ^nterior. A 62,000 acre
corridor along 52 miles of New\River/ was set aside " . . .to
conserve and interpret the ouqstaryaing natural, scenic, and
historic values and objects in andXairound the New River Gorge and
preserve as a free-flowing stream axy important segment of the New
River in West Virginia for the belief it and enjoyment of future
generations. . . " (WVDNR 1987-88, JpYl) . On October 26, 1988 the
United States Congress approved /ub\ic Law 100-534. Title II,
Section 201 of this act establ/shecfc the Gauley River National
Recreation Area (GARI) . Title/lII, \section 301 designated the
Lower Bluestone as a Wild and s/enic Riljyer (BLUE) . The purpose of
the public law was "an act tyB protectIK and enhance the natural,
scenic, cultural, and recreamonal values of certain segments of
the New, Gauley, Meadow and^luestone Rwers in West Virginia for
the benefit of present ana future generations, and for other
purposes." Since this lawiwas enacted NER\ has been in the process
of developing and managing these two areas \n accordance with their
lawful designations.

Bluestone National Scerttc River is a 10.5 mi\e stretch, in Summers
and Mercer Counties, o/i the lower section ofVthe Bluestone River.
The scenic river flow/ northeast through a pristine corridor from
the southern boundary of Pipestem State Par\ to one half mile
upstream (south) of Ahe Bluestone State Park Boundary (see Figure
1) . This downstream (northern) border corresponds with the summer
pool elevation, 1410 feet above sea level, If Bluestone Lake
(Reservoir) . The upper (southern) 3.5 miles of t\e BLUE lie within
the boundaries of Pipestem State Park, the lalt 7.0 miles lie
within the Bluestone Public Hunting and Fishing area (Sprague
report 1991, p. 1)

.



46

LITERATURE CITED

Division of Water Resources Monitoring Branch, West Virginia
Department of Natural Resources. 1989. New River Gorge
National River: Fecal Coliform Study, April - September, 1987-
1988. Charleston, West Virginia.

Greenberg, Arnold E. , R.R. Trussell, L.S. Clesceri. 1985. Standard
Methods For the Examination of Water and Wastewater. 16th.
edition. American Public Health Association. Washington D.C.

Schmitt, David M. 1990. New River Gorge National River: Fecal
Coliform Study, April - September, 1990. New River Gorge
National River, Division of Resource Management and Visitor
Protection, Resource Management Section. Glen Jean, West
Virginia.

Wood, Douglas M. 1990. New River Gorge National Water Quality Study
1989. West Virginia Division of Natural Resources Water
Resources Section. Charleston, West Virginia.

Wood, Douglas M. 1990. New River Gorge National River Water
Studies Summary 1980 - 1986. West Virginia Division of Natural
Resources Water Resources Section. Charleston, West Virginia.




