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Project Rationale  
 

Consistent with other watersheds in coastal Mobile and Baldwin Counties, excessive 

sediment loading is a possible threat to water quality and subsequent ecosystem health and 

resiliency in Mobile Bay. With a combination of urban development, highly erodible soils, 

moderate topographic relief, and high annual precipitation; Eightmile Creek and its tributaries 

are susceptible to erosion and down-stream sediment deposition through the cumulative effects 

of upland erosion and stream bed and bank degradation (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 used to identify threats to Mobile Bay 

water quality and prioritize areas for stream restoration and other management or mitigation 

techniques. 

Eightmile Creek is a perennial, coastal river located north of the city of Mobile in the 

central-eastern portion of Mobile County. The watershed for Eightmile Creek is bound by 

drainage divides to the north, west, and south, separating it from the Chickasaw Creek, Hamilton 

Creek, and Threemile Creek watersheds. The watershed terminates downstream to the east at a 

confluence with Chickasaw Creek. Eightmile Creek has an approximate watershed area of 35.6 

square miles (89.5 km2), of which an estimated 38% consists of light to moderate urban 

development, and 7% is impervious (Dewitz and USGS, 2023). Municipalities within the 

watershed include Mobile, Chickasaw, Prichard, Eightmile, and Semmes. 

 

 
 

Figure 1 ï Aerial map of the Eightmile Creek watershed boundary (red) and drainage network 

including major channels (dark blue) and headwaters (light blue). 

 



University of South Alabama Eightmile Creek Sediment Loading 

2 

 
Figure 2. Shaded relief map of the Eightmile Creek watershed. 

 

 
Figure 3. Grouped land use and land cover from the 2019 Mobile County USGS NLCD. 
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Methodology  
 
Watershed Model (SWAT+) 

In order to prioritize tributaries for sampling and identify potential areas of channel 

degradation and excessive land surface erosion, a watershed model of the Eightmile Creek 

watershed was developed using a modified version of the USDA Soil Water Assessment Tool 

(SWAT). SWAT is a semi-distributed watershed model that lumps regions of the watershed into 

hydrologic response units (HRUs) that share similar factors affecting runoff generation (e.g., 

soils, land use/land cover, and terrain). Outflow from each HRU is calculated using daily 

hydrologic balances and routed into channels through routing units. Sediment loading processes 

including land surface erosion and channel degradation are estimated using outputs from the 

hydrologic portion of the model. The 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 (soil, land use/land cover, and terrain) and is used by the model to calculate runoff 

among other hydrologic and erosion processes. 

 

QGIS 3.16.7 and QSWAT+ 2.1.10 were used to create model inputs and visualize model 

outputs. Channel geomorphic modeling was accomplished using the ñplusò modified 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 Model). Weather data was simulated using the SWAT+ global weather dataset for a 

modeling period of 12 years which includes a 6-year spool up for HRUs and channel dimensions 

to equilibrate. 
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While SWAT+ has extensive capabilities for watershed hydrologic and loading 

modeling, the primary purpose of model development for this project was to prioritize sampling 

locations and provide flow estimates for annual load calculations. As such, no quantitative model 

calibration or validation was conducted, and results are qualitative. While the uncalibrated model 

can aid with land and stream erosion processes, several limitations exist for this project. For 

example, drainage network determination is based solely on the digital elevation model (DEM) 

and does not incorporate subsurface drains, dams, ponds, reservoirs, etc. Drainage infrastructure 

is not included, and therefore, channels are assumed to be natural and unlined. Stream 

dimensions are impossible to accurately estimate from the Mobile County DEM which has a 

resolution that exceeds the width of most low-order streams and channels. Nevertheless, the 

model serves as a starting point for prioritizing sampling locations and estimating loads for the 

sampled tributaries. Some general insight can be gleaned from the sediment modeling results 

provided that there is adequate ground truthing and a concurrent sampling campaign, both of 

which were included in this project. 

 

Sample Locations 
Using SWAT+ model outputs as a guide, a total of nine sampling locations were selected 

for loading estimations. The locations were selected to capture the extent of the watershed, 

channel conditions, and land use/land cover (Figures 5-14 & Table 1). In addition, consideration 

was given to ease of access and sampling logistics.  

 

 
Figure 5. Sampling locations EM-1 through EM-9 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 location EM-1 at Clear Creek looking upstream towards Magnolia Grove Golf 

Course during bankfull conditions. 

 

Figure 7. Sample location EM-2 at Double Branch Creek looking upstream towards Schillinger 

Rd. during bankfull conditions. 
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Figure 8. Sample location EM-3 at Red Branch looking upstream towards Schillinger Rd. during 

bankfull conditions. 

 

 
Figure 9. Sample location EM-4 at unnamed tributary crossing with Fox Creek Dr. looking 

upstream of culvert during bankfull conditions.
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Figure 10. Sample location EM-5 at unnamed tributary crossing with Golfway Dr. looking 

upstream of culvert during bankfull conditions. 

 

Figure 11. Sampling location EM-6 at unnamed tributary crossing with Bear Fork Rd. looking 

upstream from culvert during bankfull conditions. 
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Figure 12. Sampling location EM-7 at Eightmile Creek, downstream of N University Blvd. 

bridge looking across stream during bankfull conditions. 

 

 

 

Figure 13. Sampling location EM-8 at Eightmile Creek, upstream of bridge crossing with Bear 

Fork Rd. looking downstream stream during bankfull conditions. 
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Figure 14. Sampling location EM-9 at unnamed tributary crossing with Shelton Beach Rd. 

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. 1st 

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 Shelton Beach Rd. 1st 

 

Sample Collection and Analysis 
Event sampling was conducted during the spring of 2024 following precipitation events 

that accumulated at least 2.54 mm (0.1ò) of precipitation at the Mobile Regional Airport weather 

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 for high-

flow events. A particularly high-flow event was sampled on April 11th when 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 August 31, 2021, during 

the landfall of Hurricane Ida. 
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Table 2. Sampling dates and conditions. 

Date 

Precipitation at KMOB  

(inches) 

Mean daily discharge at Kushla  

(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 grab samples for total suspended sediment (TSS) analysis were collected from 

each sampling station using a grab sampler. The collected grab samples were transported to the 

USA Hydrogeology Laboratory for immediate EPA-compliant TSS filtration and gravimetric 

analysis (EPA 160.2) and turbidity measurement using a LaMotte turbidimeter. 

Bedload sediment samples were collected using a USGS-compliant, 1:3.22 expansion 

ratio bedload sediment sampler (e.g., BL-84; Davis, 2005) with pre-weighed sample bags. 

Following sample collection, sampling bags were collapsed, stored in plastic storage bags, and 

immediately transferred to the USA Hydrogeology Laboratory for drying, weighing, and analysis 

following USGS methods (Edwards and Glysson, 1970). Bedload sample weights were 

converted to daily loads by scaling to measured stream widths and scaling sampling durations to 

daily values. Previous studies indicate that the bedload for coastal streams in Mobile and 

Baldwin counties is a minor component of total load (typically less than 15%). 

 

Sediment Loading Regressions and Calculations 
 Average annual suspended loads and bedloads were estimated for each sampled tributary 

using the automated rating curve and regression model, USGS LOADEST (Cohn et al., 1992). A 

similar approach has been applied to several watershed management plans and restoration 

projects regionally (e.g., Cook, 2007). 

 To develop rating curves, the LOADEST automated routine loadReg for regression with 

centering was implemented through an R package released by USGS (i.e., rloadest) and executed 

in R studio. Discharge at each location during sampling was estimated using regional scaling of 

discharge measurements from the USGS gauging station in Chickasaw Creek near Kushla, AL 

(USGS 02471001). The LOADEST routine predLoad was then used to produce average annual 

loads and uncertainties as the product between the regression models from loadReg and user-

provided daily discharges. Estimated daily discharges from the SWAT+ simulation period were 

provided to enable direct comparison with SWAT+ model sediment loading estimates.  
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Results 
 
Watershed Model (SWAT+) Land Surface Erosion 
 The SWAT+ model suggests that sediment loading for induvial reaches is influenced by 

upland development and channel degradation risk. For example, upland sediment yield appears 

to be heavily influenced by land use and cover (Figure 15). The model predicted especially 

elevated sediment loading from three land uses in order of increasing magnitude: (1) golf courses 

including Magnolia Grove and High Pointe, (2) medium to high density residential and 

commercial development, especially in the eastern side of the watershed near I-65, and (3) dirt 

pits in the vicinity of the intersections of Lott Road with N University Blvd. and US-98 with 

Phillips Ln (Figures 15 & 16). In other words, land areas with increased impervious surfaces, 

exposed or compacted soil, and reduced vegetation are predicted to increase sediment loading to 

channels. 

It should be noted that the SWAT+ model does not account for site-specific best 

management practices (BMPs) that are commonly required for permitting purposes, so the model 

estimates should be interpreted with caution. Of particular interest, there are several private 

ponds built in small drainages of the upper, west part of the watershed. These ponds are expected 

to serve as important sediment traps yet are not fully implemented in the SWAT+ model. 

 

 
Figure 15. Predicted annual land surface sediment yield from the SWAT+ watershed model for 

Eightmile Creek. The highest yielding areas are dirt pits followed by medium to high density 

residential development. 
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Figure 16. Dirt pit and C&D landfill located on the corner of Lott Rd. and N University Blvd. in 

the upstream drainage area for sampling location EM-5. 

 

 
Figure 17. Dirt pit and MAWSS construction located near the corner of Moffet Rd. (US-98) and 

Phillips Ln. in the upstream drainage area for EM-8.  
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Watershed Model (SWAT+) Sediment 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 erosion takes place depending on 

stream power, channel dimensions, and sediment supply. Channel dimensions are updated daily 

during the simulation period according to the balance of erosion and sedimentation. In other 

words, degrading channels decrease in elevation and widen through channel entrenchment and 

bank erosion. In contrast, channel bed elevations can increase in aggrading channels through net 

deposition and infilling. Channels can also increase in length through headcutting 

Sediment loading downstream of each channel is calculated throughout the six-year 

simulation period, and average annual loads in US ton per year were compared to prioritize 

reaches for sampling and more thorough load estimates using the rating curve approach (Figure 

18). Sediment sources for downstream loading are predicted by the model and appear to be 

influenced by sediment yield from upstream land surfaces (Figure 15), channel slope (Figure 

19), and peak discharge (Figure 20). Sampling locations (Table 1) were selected to capture these 

various factors. 

 

 
Figure 18. Predicted sediment load for channels and streams in the Eightmile Creek watershed 

from the SWAT+ watershed model. Generally, higher sediment load appears to relate to 

upstream land use, channel slope, and channel inflow. 

  


