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Hypotheses Rationale

Å Reaches with a meander 

bend will have a higher 

frequency of ñat-riskò 

streambanks.

Å Reaches with more 

streambanks categorized as 

ñat-riskò will have higher TSS 

levels.

Å Higher velocity and sheer 

stress on outside of meander 

bends 2

ÅñAt-riskò streambanks have a 

greater potential to fail and 

deposit sediment directly into 

the stream.3
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Discussion & Conclusion

Results

Sediment pollution costs the United States $16 billion in 

environmental damage every year. Sediments in shallow, 

polymictic lakes tend to lack stratification due to continuous mixing 

throughout the water column. Lake Maumelle is a shallow lake in 

the Central Arkansas foothills of the Ouachita Mountains that 

provides drinking water for over 450,000 customers. Raw water 

near Lake Maumelleôs distribution intake already experiences 

suspended sediment challenges, making additional sediment 

inputs potentially important. Previous studies suggest streambanks 

may substantially contribute to instream sediment loads. Despite 

Lake Maumelleôs importance as a Central Arkansas drinking water 

source, little is known about Reece Creek, the lakeôs second 

largest tributary. We selected three reaches in the middle-course of 

Reece Creek: two meanders and one straight reach. Reach 

selection was intentionally biased towards locations expected to 

have a high frequency of ñat-riskò banks. In addition to a fluvial 

geomorphological survey of these three reaches, we collected 

Total Suspended Solids (TSS) samples at each cross-section in 

the survey. Results suggest that steeper banks within Reece 

Creek contribute more sediment to the water column and reaches 

with higher ñat-riskò bank frequencies contain higher TSS levels. 

This study generated baseline geomorphological and TSS 

measurements for Reece Creek to help Central Arkansas Water 

(CAW) monitor Lake Maumelleôs fine sediment inputs, and 

provided insights into the potential influence of streambank 

vulnerability on suspended sediment loads in low-order Ouachita 

streams.

Objectives: (1) Assess the frequency of ñat-riskò banks in Reece 

Creek (2) determine if ñat-riskò banks could be contributing more 

suspended solids to the water column.1, and (3) Provide CAW with 

baseline geomorphological survey data on the middle course of 

Reece Creek.

Figure 3. LULC percentages for Reece Creekôs delineated 

watershed. 84.8% is forested. 10.5% is wetland area. 4.4% is 

developed area, and 0.2% is agriculture. Percentages 

calculated from the USGS NLCD 2011, using ESRI ArcMap 

10.4.

Figure 4. Longitudinal profile for REC3. Brown line is relative elevation (RE). 

Blue line is the water surface (WS; RE + water depth). Tape distance of each 

cross-section (CS) is marked with an ñXò on the x-axis. 

Figure 6. Reach 2, Cross-section 3Figure 5. Reach 1, Cross-section 1

Figure 1. Location of the Reece Creek-Maumelle watershed (HUC: 111102070106) 

within the larger Lower Arkansas-Maumelle watershed (HUC: 11110207). 

Source: Arkansas GIS Office, USGS, ESRI ArcMap 10.4.

Figure 10: The Field Crew: 

(L to R): Josh, AJ, Maddie, and Isabel 

Figure 7. TSS by reach. Geometric mean represented with 

the diamond. Black dots represent outliers, and black bar 

represents the median value. Reach 1 average TSS value 

was 16.6 mg/L (+/- 0.30); Reach 2 was 13.8 mg/L (+/- 0.90); 

Reach 3 was 3.2 mg/L (+/- 0.07). TSS values were 

significantly different between reaches (Kruskal-Wallis (KW) 

rank sum test: KW … = 23.2, df = 2, p<0.001; followed by a 

Dunn test of multiple comparisons for post-hoc analysis).

Figure 8. TSS vs bank slope of all 3 reaches. TSS tended to increase with 

bank slope in reaches with a meander bend (R2 = 0.28, F = 5.56, p < 0.0001). 

TSS remained relatively stable regardless of bank slope in the straight reach 

(R2 = 0.001, F = 0.005, p < 0.001).

Frequency of ñat-riskò banks 

ÅñAt-riskò banks were more frequent in meanders (Reach 1 & 2)

Å 50% of banks in meander reaches were qualitatively 

determined as ñat-risk.ò

Å 10% of banks in the straight reach (Reach 3) were 

characterized as ñat-riskò.

Å Contingency table analysis suggests the probability of a bank 

being ñat-riskò is not independent from reach type (straight vs. 

meander) (…= 34.294, df = 2, p-value < 0.0001, •= 0.42). 

Å The sheer forces exerted on the outer banks of meander 

bends actively erode the bank and increase the likelihood 

of bank failure.7

TSS and reach type

Å Meander reaches (1 & 2) had had significantly higher TSS 

values than the straight reach (Reach 3) (Figure 7).

Å Land use most likely has little influence on TSS since the area 

is mostly forested and similar between reaches (Figure 9).

Å Forested foothill streams receive sediment input directly 

from the adjacent hillslopes and streambanks.8

Å Higher sheer stress in meanders may be contributing to TSS, 

which increased with bank slope (Figure 8). 

Å The Leadvale-silt loam soil series comprising Reece Creekôs 

middle course (Figure 2-1) is friable and prone to erosion 9, 10, 

and may have combined with meander sheer stress to 

influence bank slope and TSS.

Future work

Å Increase TSS replicates and collect at storm and base flows.

Å Quantify Bank Erosion Hazard Index (BEHI) values for banks at 

each reach and calculate sheer stress to determine its 

influence on TSS and frequency of ñat-riskò banks. 

Stream Surveying 

Longitudinal Profile
> 100m to include all 

channel units,4, 5

Cross-Sections
Locate 

ñat-riskò banks

Baseline data for 
CAW

Figure 2-2. Auto-level setup at a 

cross-section. 

Figure 2-3. Using the Stadia rod and 

meter-tape to measure bank incisions
Figure 2-4. Example of an at-risk 

bank. 

Figure 2-5: AJ Russell using the 

Stadia rod for a longitudinal profile. 

Figure 2-1. Study reach locations at Reece Creek, a 3rd order stream in the 

Ouachita Mountain foothills. Reach 1 and 2 are at meanders, while Reach 3 is a 

straight reach. Reaches were restricted to CAW property. Sources: AR GIS 

Office, USGS, NRCS Web Soil Survey, and ESRI ArcMap 10.4
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Figure 9. Surrounding LULC for our study reaches. Reaches are surrounded by 

deciduous forest, evergreen forest, and mixed forest. Reach 3 is near herbaceous 

and shrub/scrub wetlands. The only nearby development is low intensity roads. 

Sources: Arkansas GIS Office; LULC from USGS NLCD 2011; ESRI ArcMap 10.4.
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Pebble Count

10 transects 

per reach, 10 samples 

per transect 6

D50 (median diameter) 

and changes across 

reaches

TSS

Average TSS (mg/L) 

for each cross-

section

3 samples per 

cross-section
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