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This report details one of the approximately 50 stations in the Hydrologic Benchmark
Network (HBN) described in the four-volume U.S. Geological Survey Circular 1173. The
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Site Characteristicsand Land Use

The Sipsey Fork HBN Basin liesin the Cumberland Plateau section of the
Appaachian Plateaus phys ographic province in northwestern Alabama (Figure 4. Map
showing study area in the Spsey Fork Basin and photograph of the stream channel near
the gage ). The topography is characterized by a gently rolling plateau that is dissected by
awd|-developed drainage pattern with canyontlike bluffs and narrow flood plains. The
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Figure 4. Map showing study area in the Spsey Fork Basin and photograph of the stream
channel near the gage



Sipsey Fork drains 239 kn? of this deeply dissected terrain and ranges in elevation from
165 to 325 m. The USGS gaging st&tion is 7.2 km west of Grayson, Ala., at latitude
34°17'07" and longitude 87°23'56". Sipsey Fork is a southeast-flowing tributary of the
Black Warrior River with achanne length of 17 km upstream from the gage and an
average stream gradient of 5.3 m/km. The main channd is perennia, and mean monthly
dischargeiis strongly sessondl, varying from 0.52 nv/sin August to 10.7 n/sin March.
Average annud runoff from the basin was 62 cm for the period 1967 through 1995 (U.S.
Geologica Survey, Water Resources Data, Alabama). A distinguishing hydrologic
characteridtic of the Sipsey Fork isits rapid flow response to precipitation events. This
rapid response isthe result of a combination of basin characteridics including steep
topography, deeply incised stream channels, and shdlow soils (U.S. Department of
Agriculture, 1988). Climate of the area is characterized by long, moderately hot summers
and short, mild winters (Smaley, 1979). Average monthly temperatures range from 5°C
in January to 25.5°C in July, and the area has an average frost-free period of 220 days per
year. Average annud precipitation is 145 cm, which is fairly evenly digtributed

throughout the year; March is the wettest month and October the driest (Smalley, 1979).
Snowfal seldom exceeds afew centimeters and usualy mdts within afew days.

The Sipsey Fork Basin is a the northern extent of the Southern Mixed Forest
ecoregion (Bailey and others, 1994) and supports awide diversty of plant communities
and species because of the variety of landforms, soils, and moisture conditions found in
the area (U.S. Department of Agriculture, 1988). Dry ridgetop sites and uplands are
covered by hardwood and pine forest types dominated by white oak, chestnut oak,
blackgum, hickories, shortlesf pine, Virginia pine, and southern red oak. Understory
gpecies include sassafras, huckleberry, big leaf magnolia, dogwood, and persmmon. The
cool and moist conditions in the cove and canyon areas provide suitable habitat for
Appdachian flora. Common overstory species in these areas are hemlock, yellow poplar,
river birch, red maple, beech, and white oak. Understory species include oak-lesf
hydrangea, big leaf magnolia, viburnum, dogwood, and box eder. Mogt soilsin the area
are highly leached Ultisols belonging to the Montevalo- Enders- Townley soil association
(Harkins, 1981). Soilsin the southern and northwestern part of the basin are primarily
shdey st loamsthat have developed in sandstone and shae of the Pottsville Formation.
They tend to be degp and moderately permeable and contribute to sustaining streamflow
during dry periodsin late summer. In contrast, soilsin the northeastern part of the baan
are developed primarily in limestone and tend to be thin and rocky. These soilsare
sgnificantly less permesble than soils dsawhere in the basin and are one cause for the
flashy behavior of the stream during sorm events (U.S. Department of Agriculture,
1988).

Bedrock in the basin consists of gently dipping, marine, sedimentary rocks of Late
Missssppian and Early Pennsylvanian age (Schweinfurth and others, 1981). The oldest
unit is the Bangor Limestone, which principaly crops out dong drainagesin the
northeastern part of the drainage basin. The unit is described as awhite to light gray
limestone having severd zones of interbedded shae and claystone. Overlying the Bangor
Limestone are the Parkwood and Pottsville Formations, which crop out in the northwest
and central sections of the basin. The Parkwood Formation consists of interbedded



sandstone, shae, mudstone, sltstone, claystone, and carbonaceous shae and contains
severd thin but nonpersstent cod beds. The Pottsville Formation congds of a diff-
forming, coarse-grained, pebbly sandstone separated by interbedded layers of shae and
fine-grained sandstone.

The Sipsey Fork Basin drains parts of Lawrence and Wington Countiesin
northwestern Alabama and is entirely in the boundaries of the William B. Bankhead
Nationa Forest. Almost 40 percent of the Nationd Forest land isin the Sipsey
Wilderness, and 72 km of the river corridor including the Borden Creek tributaries are
designated components of the Nationa Wild and Scenic River System. The entire basin
adso isin the boundaries of the Black Warrior Wildlife Management Area, which is under
the jurisdiction of the Alabama State Divison of Game and Fish. Private holdings, which
account for about 9 percent of the land, tend to be concentrated aong the northern and
western basin boundaries. Non wilderness areas of the basin are ble by way of
severd gravel and paved roads. The wildernessis dmost entirely encircled by roads,
athough accessinto the interior islimited to foot trails. The lower section of river is
generdly floatable by canoe for between 20 and 60 days each spring.

Mogt forestsin the basin were logged at some time during the past century, dthough
gmadl patches of virgin timber gill remain in inaccessible canyons where farming and
logging are impractical. Naturd occurrences aso have left their mark on the forest
communities during the past century, including the southern pine beetle infetation,
American chestnut blight, fires, and tornadoes. Since the establishment of the HBN
dation, land- use activities in the basin have been limited primarily to timber production
and recregtion. Logging occurs in nonwilderness areas of the basin in small clearcut and
thinning operations on a 60-year rotation for pines and a 100-yesar rotation for hardwoods.
About 500 ha of forest land was harvested in the basin from 1992 through 1995 in plots
that ranged from 4 to 84 hain sze (James Ramey, Forest Service, written commun.,
1996). The Sipsey Wilderness was established in 1975 and is used primarily for back-
country recreation, averaging more than 10,000 vistors per year. The management
objective for the wilderness is to maintain the system of natural processes that governs
the didribution of plant communities and to allow these natura processes to operate
fredy. Guideines for managing components of the Wild and Scenic River System
include maintaining the exiding free-flowing character of theriver, preventing
degradation of existing water qudity, and preserving natural scenic values. The only
recregtiond facility in the basin is a picnic area near the gage. The Forest Service has
operated an aerosol sampler in the basin since 1989 as part of an interagency network to
monitor vighility in National Parks and Wilderness Areas (Sider, 1996).

Historical Water-Quality Data and Time-Series Trends

The HBN data set andlyzed for this report includes 160 water-qudity samples that
were collected from November 1967 through September 1995. Sampling frequency was
monthly from 1968 through 1970, bimonthly from 1971 through 1982, and quarterly
from 1983 through 1995. Although not documented, samplesin the early part of the
record probably were andyzed at a USGS laboratory in Tuscaoosa, Ala., which was



operated until 1973 (Durum, 1978). After the establishment of the Centra Laboratory
System, samples were andlyzed at the Centra Laboratory in Atlanta, Ga,, from 1973
through 1985 and at the NWQL in Arvada, Colo., from 1986 through 1995. Daily
discharge records for Sipsey Fork (station 02450250) are available beginning in
October 1966. A precipitation gage was operated for severa yearsin the basin, but the
data were not published.

Cdculated ion baances for 117 samples with complete mgor ion analyses are
shown in Figures 5a and 5b. Temporal variation of discharge, field pH, major ion
concentrations, and ion balance at Spsey Fork, Alabama. lon baancesranged from - 30
to +11 percent, and more than 95 percent of the samples had caculated vaues within the
+10 percent range, indicating that the analyses are of high qudity. The mean charge
baance of dl sampleswas - 1.2 percent, indicating that the measured cations nearly
baanced with the measured anionsin these waters. Time-series plots of the mgjor
dissolved condgtituents were inspected for evidence of method-related effects (fig. 5). For
example, sulfate concentrations were dightly eevated during the period 1983 through
1988. This pattern coincides with the use of aturbidimetric titration for sulfate anadysis a
the NWQL between March 1986 and December 1989 (Fishman and others, 1994). In
1989, the NWQL determined that sulfate concentrations can be overestimated by this
technique and changed the method to ion chromatography in 1990 (Office of Water
Quadlity Technical Memorandum No. 90.04, Turbidimetric Sulfate Method, issued
December 21, 1989, at URL http:// water.usgs.gov/public/admin/mema/). The bias was
most pronounced in dilute waters, athough it was not consistent among samples and
appeared to be influenced by factors such as color and turbidity (Schertz and others,
1994). Thetime-series plot of calculated ion balances shows a digtinct shift to more
negative values around 1983. Although the exact cause of the shift could not be
identified, it was coincident with a network-wide change in the analytica procedure for
cations and metals from AA spectroscopy to | CP spectroscopy in 1983 (Office of Water
Quality Technicd Memorandum No. 82.18, National Water- Quality Networks, issued
September 28, 1982, at URL http://water.usys.gov/public/admin/mema/).

Median concentrations and ranges of mgjor congtituents in stream water collected at
the HBN gaging station and VWM concentrations in wet-only precipitation measured a
the NADP ste at Sand Mountain Experimental Station about 120 km east of the basin are
presented in table 6. Wet- precipitation chemigtry at the NADP dation is dilute and acidic
withaVWM pH of 4.6 during the 11 years of record. The dominant cationsin
precipitation were hydrogen and ammonium, which accounted for 51 percent and 25
percent of thetotd cation charge, respectively. Sulfate was the dominant anion,
contributing 64 percent of the tota anions, whereas nitrate and chloride contributed 23
and 12 percent, respectively. The low pH and predominance of strong acid anions
indicate that precipitation at the nearby NADP dation probably is affected by
anthropogenic emissons of sulfur and nitrogen compounds, which cause acid rain.
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Figure 5a. Temporal variation of discharge, field pH, major ion concentrations, and ion
balance at Spsey Fork, Alabama
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Figure 5b. Temporal variation of discharge, field pH, major ion concentrations, and ion
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Table 6. Minimum, first quartile, median, third quartile, and maximum values of

physical propertiesand major ion concentrations measured in water-quality

samplesfrom Sipsey Fork, Alabama, November 1967 through September 1995, and
volume-weighted mean concentrationsin wet precipitation collected at the Sand
Mountain Experimental Station, Alabama

[Concentrations in units of microequivaents per liter, discharge in cubic meters per second, specific conductance in microsiemens per
centimeter at 25 degrees Celsius, pH in standard units, and silica in micromoles per liter; n, number of stream samples; VWM, volume
weighted mean; inst., instantaneous; spec. cond., specific conductance; <, less than; --, not reported]

Stream Water o
Parameter Precipitation
Minimum First Median Third Maximum n VWM®
quatile quartile
i[r)]'stSChage’ 0.05 037 | 16 41 310 160 -
Spec. cond., 9.3 66 80 92 136 145 --
fidd
pH, fidd 5.7 7.0 7.2 7.4 7.9 144 4.6°
Caldium 180 500 600 750 1250 | 156 35
Magnesium 16 80 9 100 220 156 1.7
Sodium <17 43 48 57 9 135 5.5
Potassum 2.6 17 23 31 69 135 7
Ammonium <14 <14 | <14 29 310 60 12
Alkdlinity, .
laboratory 100 500 660 780 1300 | 144
Sulfae 17 71 83 95 160 156 33
Chloride 5.6 31 39 45 110 158 6.2
Nitrite plus <36 | <36 | <71 | <71 29 99 12°
nitrate
Slica 6.5 89 95 110 170 155 -

#Data are volume-weighted mean concentrations for 1984—94.

®_aboratory pH.

“Nitrate only.




Stream water in the Sipsey Fork is moderately concentrated and well buffered;
specific conductances ranged from 9 to 136 ncm and dkdinities generdly were
between 500 and 780 reg/L. The dominant ionsin stream water were calcium and
akalinity, which are produced by weathering of carbonates in the underlying limestone.
The median chloride concentration in stream water was 39 mreg/L, which is about
sx timeslarger than the VWM concentrations of 6.2 meg/L in precipitation. On the basis
of the difference between average annua runoff and precipitation, evapotranspiration can
account for roughly atwafold increase in the chloride concentration of precipitation. This
difference indicates that some stream-water chloride may be derived from sources other
than wet deposition, such as sdt in the underlying sedimentary rocks or possibly dry
deposition of marine aerosols. The median concentration of sulfate in stream water was
83 neg/L compared to 33 neg/L in precipitation. Concentration by evapotranspiration and
additiond inputs from dry deposition can account for most of this difference, indicating
that sulfate behaves rdatively conservatively in the basin. Biomass gppearsto be an
important sink for nitrogen species based on the smaller concentrations of both nitrate
and ammonium in stream water compared to precipitation.

The solute compaosition of stream water was further evauated by andyzing
correlations between solutes and stream discharge (table 7). Most solutes were weakly
correlated with discharge with the exception of potassum (rho = - 0.753). Among the
solutes, only cacium and akainity were strongly corrdated (rho = 0.910). The strong
correlation between potassum and discharge is somewhat difficult to explain. Potassum
isa common condtituent of marine clays and may be released from the weathering of
clay-rich unitsin the Pottsville Formation. The strong correlation between cacium and
akalinity clearly reflects the weathering of limestone, but the lack of correlation with
discharge was somewhat unexpected. A more detailed examination of the data reveded
that cdcium and akdinity were in fact corrdated with flow, but the pattern was more
complex. Ingtead of the more common monotonic relation, calcium and dkainity
concentrations were highest around 0.6 /s and decreased with both decreasing flows
below thisleve and increasing flows above thislevel. Differences in soil characterigtics
in the basin may provide & least one explanation for this observed pattern in siream
chemistry. The highly permegble soilsin the southern and northwestern parts of the basin
are the dominant source of stream- flow during dry periodsin late summer. Because these
soils are formed in sandstones and shales, they produce dilute waters, which may explain
the decrease in cacium and akainity concentrations when flows are less than 0.6 nt’/s.
During wetter periods of the year, soilsin the northeast section of the basin begin to
contribute a greater proportion of streamflow. Because these soilsare formed in
limestone, they produce higher dkalinity waters than the sandstones, which causes a
positive relaion between discharge and cacium and akadinity concertrations for flows
below 0.6 n*/s. At flows above 0.6 /s, the concentrations of both constituents were
inversdly related to discharge, probably because of dilution.



Table 7. Spearman rank correation coefficients (rho values) showing the relation
among discharge, pH, and major ion concentrations, Sipsey Fork, Alabama, 1980
through 1995

[Q, discharge; Ca, calcium; Mg, magnesium; Na, sodium; K, potassium; Alk, akalinity; SO4, sulfate; Cl, chloride; Si, silical

Q pH Ca Mg Na K Alk | SO4 Cl

pH | 0.094

Ca | .203 | 0.294

Mg | -.486 | .169 | 0.490

Na |-.356 | .071 | .323 | 0.643

K -.753 | -.191 | -.126 | .604 | 0.367

Alk | .050 | .288 | .910 | .609 | .347 |0.011

SO4 | .050 | .035 | .060 | .220 | .171 | .096 | 0.050

Cl |-044 | 033 | .267 | .263 | .394 | .051 | .222 | 0.208

Si .007 | .109 | .156 | .287 | .35 | .128 | .175 | .000 |0.118

Results of the seasond Kenddll test for trends in discharge and mgjor dissolved
condtituents from 1967 through 1995 are shown in table 8. Satigticaly sgnificant trends
were detected in sodium, sulfate, and slica concentrations at the 0.01 confidence leve.
Trends in the flow- adjusted sodium and silica concentrations were Smilar to the
unadjusted concentrations, indicating that the trends were not caused by variationsin
sream discharge. The trend in flow-adjusted sulfate concentrations was not caculated
because the flow moded was not sgnificant a the 0.1 confidence level. The LOWESS
curve in figure 5 shows a pattern of increasing sulfate concentrations until the mid-

1980's, followed by adight decrease in concertration in the 1990's. One possible
explandtion for the trend in stream-water sulfate is a change in amospheric deposition.
Edtimates of sulfate deposition in the Southeast indicate that deposition increased
sgnificantly between 1960 and 1980 (Husar and others, 1991). Lynch and others (1995)
have found that sulfate concentrations at NADP sations in the Southeast have been
declining since 1980. Although the pattern in stream-water sulfate gppears to mimic the
tempord trend in amospheric deposition, sulfate concentrations during the late 1980's
may have been biased by the andytica procedure, thus complicating the interpretation of
aulfate trends at this gation. The LOWESS curves for sodium and slicaindicate that
mogt of the change in concentrations occurred during the early part of the record and
concentrations have been fairly stable since the 1980's. Declines in stream- water sodium
and silica probably cannot be attributed to increases in acidic deposition. A more
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plausible cause of the trends in sodium and slicamay be achangein land use. Although
most of the basinis now designated as wilderness, these areas of the basin may have been
subjected to logging prior to establishiment of the wildernessin 1975.

Table 8. Results of the seasonal Kendall test for trendsin discharge and unadjusted
and flonradjusted pH and major ion concentrations, Sipsey Fork, Alabama,
November 1967 through September 1995

[Trends in units of microequivalents per liter per year, except discharge in cubic meters per second per year, pH in standard units per year, and

silicain micromoles per liter per year; <, less than; --, not calculated]

Perameter Unadjusted Flow adjusted
Trend p-vaue Trend p-vaue
Discharge <0.01 0.693 -- --
pH, fidd -.01 A72 -0.01 0.216
Cddum -3.3 .026 -3.6 .025
Magnesum <1 .603 <1 .853
Sodium -2 .006 -.2 .014
Potassum <1 465 <l 516
Alkdinity, laboratory 1.0 524 16 354
Sulfate 6 .002 A --
Chloride <1 449 <l .685
Nitrite plus nitrate” ® -- -- --
Slica -4 .005 -3 .005

2Flow model not significant at a= 0.10.

® | nsufficient datato calculate trend.

Synoptic Water-Quality Data

Reaults of the surface-water synoptic sampling conducted December 6 and 7, 1990,
are shown in table 9; location of sampling Sitesin the basin are shown in figure 4. During
the synoptic sampling, discharge a the gage was 0.8 nt/s compared to the median daily
discharge of 2.5 m/s for December (Lawrence, 1987), indicating that the basin was
sampled during low-flow conditions for thet time of year. Concentrations measured &t the
gage (gte 1) during the synoptic sampling were generdly within the median to third-
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quartile range measured at the gage during the entire period of record (table 6). The

tributary streams spanned awide range of concentrations that bracketed the

concentrations at the gage. For example, the alkdinity at the gage was 760 meg/L,

wheress the dkdinities of the tributaries ranged from 46 meg/L at site 4 to 2,440 neg/L at

gte 8. A smilar pattern is gpparent for calcium, which ranged from 65 neg/L at Ste 4 to

2,600 neg/L at site 8. lon balances for the synoptic samples ranged from - 1.1 to

3.8 percent, indicating that organic anions did not contribute significantly to the ionic
content of stream water during the sampling period.

Table 9. Physical propertiesand major ion concentr ations from surface-water
sampling sitesin the Sipsey Fork Basin, Alabama, collected December 6—7, 1990

[Site locations shown in fig. 4; Q, discharge in cubic meters per second; SC, specific conductance in microsiemens per centimeter at 25 degrees
Celsius; pH in standard units; Ca, calcium; Mg, magnesium; Na, sodium; K, potassium; Alk, alkalinity; SO, sulfate; Cl, chloride; NO;, nitrete
concentrations in microequivalents; Si, silicain micromoles per liter; <, less than; --, not measured]

Site Site name Q |[SC|pH| Ca |Mg|Na|K| Alk |SO,| C |NO3| S | Criteria® Remarks
1 | 02450250 079 98 | 761| 750 |110| 48 |25| 760 | 140| 51 | 86 | 98 - -
2 |341750087242300 | .008 | 35 |643| 110 | 80 | 52|26| 48 | 180 39 | <7 | 120| LU,BG | Wilderness,
sandstone
3 | 341750087242500 45 | 43 | 706| 240 | 88 |48 |26| 220 |100| 48 | 93 | 100| MT, |Mostly
BG sandstone
4 | 341754087234200 | .011| 25 |626| 65 | 74| 39|24| 46 |120| 39 | <7 | 110 BG Sandstone
only
5 | 341826087301200 18 | 29 | 667 80 | 69 |48|26]| 61 | 92 | 54| 19 | 93 | BG,LU | Sandstone,
some
development
6 | 341947087223700 15 1210|795)2100|160| 522111970200 70 | 71 | 100| MT, |Limestone
BG bedrock
7 | 341834087234000 25 | 230|808|2300|170| 5721|2080 230|100| 14 | 97 | BG,LU | Limestone,
some
development
8 |342019087231700 |.045| 260|806 2600|200 52 |19 2440|230 100| 71 | 98 BG Limestone
9 | 342027087281600 | .057 | 100 7.60| 800 |120| 57 |25| 830 |120| 45 | <7 | 98 BG Mixed
lithology
10 | 342224087225300 | .014 | 240 7.72| 2400 | 220| 61 | 20| 2,240 | 230 | 110| 14 | 110| BG,LU | Limestone,
some
development

Criteriaused in selection of sampling sites: BG = bedrock geology, MT = major tributary, LU = land use.
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The wide range of solute concentrations measured during the synoptic sampling can
be explained by the didtribution of different bedrock typesin the basin. For example, the
tributaries with the highest dkdinity concentrations (Stes 6-10) drain areas of the basin
underlain by limestone, whereas stes with low akdinities (Stes 2-5) drain areas
underlain primarily by sandstone and shale. Calcium and magnesium had the same
relationship with rock type, with waters that drain limestone having significantly larger
concentrations of cacium and magnesium than those that drain areas of sandstone and
shde. A smilar reationship between stream chemisiry and geology was observed by
Ward (1992) in alongitudina survey of the water chemigtry in the Sipsey Fork Basin
conducted in June 1991. Controls on spatid variability in the other solutes are more
difficult to discern. Sodium and silica concentrations were very uniform among the Stes
and did not gppear to reflect the distribution of bedrock types. Both sulfate and chloride
were dightly elevated in streams that drain limestone (Sites 6-10) compared to those that
drain sandstone (Sites 2-5). Because it is unlikely that amospheric deposition rates would
differ agnificantly between the tributary basins, these results suggest that smal amounts
of chloride and sulfate may be released by the limestone bedrock. Nitrate concentrations
in al tributaries were very low, athough tributaries that drain non wilderness aress of the
basin (stes5, 7, and 10) had dightly larger nitrate concentrations than streams that drain
the wilderness area (dtes 2 and 4). The non wilderness tributaries have dightly more
human activity (logging, rurdl resdences) in their basins that could contribute small
amounts of nitrate to stream water. Ward (1992) reported relatively high nitrate
concentrationsin Hubbard Creek that were attributed to logging activity upstream from
the sampling site. However, Ward (1992) dso reported rlatively high nitrate
concentrations for the Bee Branch tributary despite the fact thet this tributary drains an
area entirely in the wilderness boundary.
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Appendix A - List of Map References
Sipsey Fork near Grayson, Alabama (Station 02450250)
a. U.S. Geologicd Survey topographic maps.

Bee Branch, Alabama (1: 24,000), gaging station on this quadrangle
Grayson, Alabama (1: 24,000)

Kinlock Spring (1: 24,000)

Landersville (1: 24,000)

Haleyville, Alabama (1: 100,000)

b. Geologic Maps.

Grosz, A.E., 1981, Geochemica survey of Sipsey Wilderness and
additions, Lawrence and Winston Counties, Alabama: U.S. Geologicd Survey
Miscellaneous Field Studies Map MF-1288-A, scale 1: 50,000.

Mory, P.C., Behum, P.T., and Ross, R.B., Jr., 1982, Maps showing mines,
quarries, ail and gas activity, and sample locdities in and near the Sipsey
Wilderness and additions, Lawrence and Wington Counties, Alabama: U.S.
Geologica Survey Miscellaneous Fidd Studies Map MF-1288-C.

: Schweinfurth, S.P., Trent, V.A., and Helton, E.D., 1981, Geologic map of
the Sipsey Wilderness and additions, Lawrence and Winston Counties, Alabama:
U.S. Geologicd Survey Miscellaneous Fidd Studies Map MF-1288-B, scale 1:
50,000.

Schweinfurth, S.P., Mory, P.C., Ross, R.B., J, and Behum, P.T., 1983,
Minera resource potential map of the Sipsey Wilderness and additions, Lawrence
and Wington Counties, Alabama: U.S. Geologicad Survey Miscellaneous Fied
Studies Map MF-1288-D, scale 1: 50,000.
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c. Sail Surveys

U.S. Department of Agriculture, 1959, Soil survey of Lawrence County,
Alabama: U.S. Department of Agriculture Soil Conservation Service, 64 plates,
scae 1: 20,000.

U.S. Department of Agriculture, 1937, Soil survey of Winston County,
Alabama: U.S. Department of Agriculture Soil Conservation Service, 64 plates,
scae 1: 20,000.

d. Other maps.

U.S. Department of Agriculture, 1981, Sipsey Wilderness, William B.
Bankhead Nationd Forest, Alabama: U.S. Department of Agriculture Forest
Service, Southern Region, scale 1: 126,720.

U.S. Department of Agriculture, 1985, Sipsey Wilderness, William B.
Bankhead National Forest, Alabama: U.S. Department of Agriculture Forest
Service, Southern Region, scale 1: 126,720.

Appendix B - NWIS Site-ldentification Numbers

Table B-1. NWIS ste identification numbers and site names for water-qudity sampling
gtes.

| Site | Identification Number | Site Name
|1 |02450250 'SIPSEY FORK NEAR GRAY SON, ALABAMA
| 2 [341750087242300 IFALL CR AT MOUTH

| 3 [341750087242500 'UPPER SIPSEY FORK

|4 [341754087234200 IFIRST EASY TRIB

| 5 [341826087301200 'HUBBARD CR

| 6 [341947087223700 'BORDEN CR

|7 |341834087234000 'BORDEN CR SECTION 32

| 8 [342019087231700 IFLANNAGIN CR

|9 [342027087281600 ' THOMPSON CR

| 10 [342224087225300 'UPPER FLANNAGIN CR
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