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Project Rationale

Consistent with other watersheds in coastal Mobile and Baldwin Counties, excessive
sediment loading is jpossible threat to water quality and subsequent ecosystem health and
resiliencyin Mobile Bay. With a combination of urban development, highly erodible soils,
moderate topographic relief, and high annual precipitaiaghtmile Creek and its tributaries
are susceptible to erosion and destream sediment deposition through the cumulative effects
of upland erosion and stream kmtlbank degradatio(Figures 1-3). The purpose of this
project was to estimate annual sediment loading within Eightmile Creek and associated
tributaries using methodology consistent with previous watershed management plans and
restoration assessments. Results from this work can be uskedtify threats to Mobile Bay
water quality and prioritize areas for stream restoration and other management or mitigation
techniques.

Eightmile Creek is a perenniatoastal rivetocated north of the city of Mobile in the
centraleastern portion of Mobile Countyhe watershed fdeightmile Creek is bound by
drainage divides to the north, west, and south, separating it from the Chickasaw Creek, Hamilton
Creek, and Thresile Creek watersheds. The watershed terminates downstoeiium easat a
confluence with Chickasaw Credkightmile Creek has an approximate watershed area 6f 35.
square mile$89.5 knt), of which an estimated 38% cdsts of light to moderate urban
development, and 7% is imperviol3evitz and USG$2023). Municipalities within the
watershed include Mobile, Chickasaw, Prich&igjhtmile, and Semmes.

Figure 17 Aerial map of the Eightmile Creek watershmalindary (redand drainage network
including major channels (dark blue) and headwaters (light blue).
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Figure 3. land cover from the 2019 Mobile County USGS NLCD.
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Methodology

Watershed Mode[SWAT+)

In orderto prioritize tributaries fosamplingand identify potential areas of channel
degradation and excessive land surface erpaismatersheanodel of the Eightmile Creek
watershed was developed usagiodified version of thelSDA Soil Water Assessment Tool
(SWAT). SWAT is a semidistributed watershed model that lunmrpgiors of thewatershed into
hydrologic response units (HRUSs) that share similar factors affecting runoff generation (e.g.,
soils, land use/land cover, and terra@utflow from eactHRU is calculated usindaily
hydrologic balances arrdutedinto channelshroughrouting units Sediment loadingrocesses
includingland surface erosion amtiannel degradation are estimated using outputs from the
hydrologic portion of the modeThe Eightmile Creek model used in the project consists of
5,991 HRUs(Figure 4).

Figure 4. SWAT+ model HRU polygons (5,991 total). Each HRU shares similar hydrologic
properties (solil, land use/land cover, and terrain) and is used by the model to calculate runoff
among other hydrologic and erosion processes.

QGIS3.16.7 and QSWAT+ 2.1.10ereused to create model inputs and visualize model
outputs. Channel geomorphic modeling was accomplished usiifiglthe saiified SWAT
(i.e., SWAT+rev 60.5.2. Model inputs from publicly available sources included soil (USDA
NRCS Soil Survey for Mobile County), land cover/land use (2019 USGS National Land Cover
Dataset for Mobile County), and terrain (NOAA Mobile County 2014 LIDAR generated Digital
Elevation Mod8. Weather data was simulated using the SWAT+ global wedttaset for a
modeling period of 2 yearswhichincludesa 6year spool up foHRUs andchanneldimensiors
to equilibrate.
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While SWAT+ has extensive capabilities for watershed hydrologic and loading
modeling, therimarypurpose of model development for this project veagrioritize sampling
locations and provide flow estimates for annual load calculat@®msuch, no quantitative model
calibration or validation was conducted, and results are qualitsitivite theuncalibratednodel
can aid with land and stream erosion processegrallimitations exist for this project. For
exampledrainage network determination is basetkly onthe digital elevation model (DEM)
and does not incorporaseibsurfacelrains, dams, ponds, reservoirs, etc. Drainage infrastructure
is not included, antherefore, channels are assumed to be natural and urimedm
dimensions are impossible to accurately estimate from the Mobile County DEM which has a
resolution that exceeds the widthmost loworder streams and channdlgevertheless, the
model serves as a starting point for prioritizing sampling locations and estimating loads for the
sampled tributariesSome general insight can be gleaned from the sediment modeling results
provided that there is adequate ground truthing and a concurrent sampip@iga, both of
which were included in this project.

Sample Locations

Using SWAT+ model outputs as a guideotal of nine sampling locations were selected
for loading estimations. The locations were selectapdurethe extent of the watershed
channel conditions, ardnd use/land coveF{gures5-14 & Table 1). In addition, consideration
was given to ease of access and sampling logistics.
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Figu 5. Smplig location&EM- through EMO were selected on the basis of location,
channel condition, upstream land use/land cover, and ease of access.
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Figure 6. Sample locatiofcM-1 at Clear Creek looking upstreatowards Magnolia Grove Golf
Courseduring bankfull conditions.

Flgure 7. Sample IocatlorEM 2at Double Branch Creek Iooklng upstream towards Schillinger
Rd. during bankfull conditions.
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d Branch looking upstream towards Schillinger Rd. during

Figure 8. Sample locatioEM-3 atRe
bankfull conditions.
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Figure 9. Sample locatiofiM-4 atunnamed tributaryrossinih Fox Creek Dr. looking
upstream of culvert during bankfull conditions.
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igure 10. Sample location E-5 atunnamed tributary crossinvgth Golfway Dr. looking
upstream of culvert during bankfull conditions.

Figure 11. Sampling Iocatior’EM-G atunnamed tributargrossing with Bear Fork Rd. looking
upstream from culvert during bankfull conditions.
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Figure 12. Sampling Ioctior’EM-? at Eightmile C.:?éekdownstre of N University Blvd.
bridge looking across stream during bankfull conditions.
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Figure 13. Sampling locatiorEM-8 at Eightmile Creekuypstream of bridge crossimgth Bear
Fork Rd.looking downstreanstream during bankfull conditions.
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Figure 14. Samlin
looking upstream of culvert during bankfull conditions.

Table 1.Sampling locations and descriptions.

Name Latitude Longitude Waterbody Access Point Order
EM-1 30.766608 -88.125034 Clear Creek US98 2nd
EM-2  30.749056 -88.132236 Double Branch Schillinger Rd. 2nd
EM-3 30.749368 -88.159794 Red Branch Schillinger Rd. 2nd
EM-4  30.741287 -88.160682 Unnamed Tributary Fox Creek Dr. S. 14
EM-5 30.756131 -88.167726 Unnamed Tributary Golfway Dr. 1st
EM-6 30.743978 -88.180849 Unnamed Tributary Bear Fork Rd. 1st
EM-7 30.773550 -88.193588 Eight Mile Creek N University Blvd. 4th
EM-8 30.777674 -88.225538 Eight Mile Creek Bear Fork Rd. 4th
EM-9 30.780726 -88.225594 Unnamed Tributary SheltonBeach Rd. 1st

Sample Collection and Analysis
Event sampling was conducted during the spring of 2024 following precipitation events
that accumul ated at | east 2.54 mm

(0.120) of
station (KMOB Table 2). Not all precipitation events were sampled, rather sampling was
conducted strategically to span over a range of flow conditions, with extra prioritization fer high
flow events A particularly highflow event was sampled on April #ivhen the Chickasaw
USGS gauging station downstream near Kushla recorded a peak stage of 15.37 feet and peak
discharge of 3,770 which were both the highest levels observed since Aug2@2 BHuring
the landfall of Hurricane Ida.
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Table 2. Sampling dates and conditions.

Precipitation at KMOB Mean daily discharge at Kushl

Date (inches) (cfs)
3/5/24 0.69 193
3/16/24 0.28 310
4/11/24 2.11 3290
5/12/24 0.05 141
5/14/24 5.69 972
5/18/24 0.44 884
6/2/24 0.28 191
6/4/24 0.64 633
6/18/24 0.83 159

Aqueous gralsamples for total suspended sediment (TSS) analgsiscollected from
each sampling station using a grab sampler. The collected grab sareméasnsporedto the
USA Hydrogeology Laboratory for immediate EftAmpliant TSS filtration and gravimetric
analysis (EPA 160.2nd turbidity measurement using a LaMotte turbidimeter.

Bedloadsediment samplesere collectedising a USGSompliant 1:3.22expansion
ratio bedloadsediment sampler (e.g., B24; Davis, 2005) with preveighed sample bags
Following sample collection, sampling bagerercollapsed, stored in plastic storage bags, and
immediately transferred to the USA Hydrogeology Laboratory for drying, weighing, and analysis
following USGS methods (Edwards and Glysson, 198B8§lloadsample weights were
converted to daily loads by scalitmmeasured stream widths aschlingsampling duratios to
daily valuesPrevious studies indicate that thedloadfor coastal streams in Mobile and
Baldwin counties is a minor component of total load (typically less than 15%).

Sediment Loading Regressions and Calculations

Average annuauspendetbads andedload wereestimatedor each sampled tributary
usingtheautomatedating curveand regression model, USGS LOADEgIohn et al., 1992A
similar approacihasbeenapplied toseveralwatershed managemesiainsand restoration
projects regionally (e.g., Cook, 2007)

To develop rating curvethe LOADESTautomated routinladRegfor regression with
centeringwas implemented through &packageeleased by USGE.e., rloades) andexecuted
in R studio Discharge at each locationiring samplingvas estimated using regional scaling of
discharge measurements from the USGS gauging station in Chickasaw Creek near Kushla, AL
(USGS0247100). The LOADEST routingoredLoadwas then used to produaeerage annual
loads and uncertainties as the product between the regressi@fsriromloadRegand user
provided daily discharge&stimated daily discharges from tB&/AT+ simulation period were
provided toenable direct comparison with SWAT+ modeldiment loading estimate

10



University of South Alabama Eightmile Creek Sedimehbading

Results

Watershed Model (SWATH)and Surface Erosion

The SWAT+ model suggests that sediment loading for induvial reaches is influenced by
upland development and channel degradaisk For example, upind sediment yieldppeas
to be heavily influenced by land use and co¥giyre 15). The model predicted especially
elevatedsediment loadingrom three land uses in order of increasimagnitude (1) golf courses
including Magnolia Grove and High Pointe, (2) meditanhigh densityesidentialand
commerciadevelopment, especiallg the eastern side of the watershed ne&, land (3) dirt
pits in the vicinity of the intersections of Lott Road with N University Blvd. aneB83vith
Phillips Ln (Figures 15& 16). In other words, land areas with increased impervious surfaces,
exposed or compacted soil, and reduced vegetation are predictecttse sediment loading to
channels.

It should be noted that the SWAT+ model does not accousttésspecific best
management practices (BMPs) that are commonly required for permitting purposes, so the model
estimates should be interpreted with cautiohparticulannterest there are several private
pondsbuilt in small drainages of the upper, west pdthe watershed. Tiseponds are expected
to serve as important sediment traps yet ardéullgtimplemented in the SWAT+ model.

Legend
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Figure 15.Predicted annuadand surfacesedimentyield from the SWAT+ watershed model for
Eightmile CreekThe highest yielding areas are dirt galowed by medium to high density
residential development.

11



University of South Alabama Eightmile Creek Sedimehbading

Figure 16. Dirt pit and C&D
the upstream drainage area for sampling locatiorR5SEM

Figure 17. Dirt pit n M
Phillips Ln. in the upstream drainage area for-BM
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Watershed Model (SWAT+$ediment Loading in Channels

Sediment yield from the land surface erosion is routed to channels and streams in
SWAT+ where a mixture of transport, deposition, and channel erosicnpiake depending on
stream power, channel dimensions, and sediment supply. Channel dimensions aredaggated
during the simulation periogccording to the balance of erosion and sedimentation. In other
words, degrading channalscrease in elevation and widen throeghannel entrenchment and
bank erosionln contrast, channel bed elevations can increasegiradiopgchannels throughet
depositionand infilling. Channels can also increase in length through headcutting

Sediment loading downstream of each channel is calculated throughoutylearsix
simulation period, and average annual loads in US ton pemwgeacompared to prioritize
reaches for sampling and more thorough load estimates using the rating curve appgoaeh (
18). Sediment sources for downstream loading are predicted by the model and appear to be
influenced by sediment yield from upstream land surfadéggife 15), channel slopeRigure
19), and peak discharg€&igure 20). Sampling locationsTiable 1) were selected to capture these
various factors.

Figure 18.Predicted ediment load for channels and streams in the Eightmile Creek watershed
from the SWAT+ watershed mod&enerally, higher sediment load appears to relate to
upstream land use, channel slope, and channel inflow.
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