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Experimental Procedure

EXPERIMENTAL PROCEDURE
A total of two trials were run in this experiment. The 
first trial with no modifications made to the traditional 
basin, and the second trial was run after baffle 
installation, to estimate the impacts of baffles on 
sediment settling rates. 

Each trial was run for 120 minutes, which was 
approximately equivalent to one pulse of contaminated 
water through the basin. The sediment was added to a 
soil mixer where it was turned until it was visibly 
homogenized and was kept in a sealed container to 
maintain consistent moisture throughout trial runs. 

The standard operating procedures for both trial were 
to regularly collect samples every 10 minutes of the 
trial at sampling locations correspond to the 
anticipated center of each baffle separation, the inlet 
valve, and the outlet pipe, respectively

Lab Procedure

LAB PROCEDURE

• All samples were collected, gravimetric analysis was 
performed to analyze the sediment concentrations of the 
samples and consequently, the performance of the 
system. 

• For each sample, the mass of an aluminum weighing dish 
was recorded, the water sample was then added and 
reweighed, then the sample was placed into the drying 
oven and left for approximately 24 hours to fully evaporate 
the water. Once the tin appeared to be fully dried, it was 
weighed again to obtain the weight of the sediment that 
was in that sample. 

• The density of water was used to obtain the exact volume 
of each sample, and the mass of sediment from each 
sample was divided by the volume to obtain the sediment 
concentration of each sample in mg/L.

Background
Groundwater
● Used for drinking water, irrigation, 

industrial, livestock uses
● Over half of the U.S. population rely on 

groundwater for drinking water
● Stored in aquifers

Managed Aquifer Recharge (MAR)
● Device to inject water back into aquifers
● Many MAR methods require a level of 

water pretreatment 

Managed Aquifer Recharge: Pretreatment
Sedimentation Basin

Results

RESULTS

• The average influent concentration during 
traditional basin experimental trial varied 
greatly  (100 mg/L for traditional and 350 
mg/L for baffled), but the effluent for both the 
traditional basin and baffle basin ended at 
the same average concentration of 50 mg/L. 

• The average concentration in the traditional 
and baffle basins had a variance less than 20 
mg/L at every point following the Inlet. 

• The concentration of suspended solids at the 
basin outlet were quite inconsistent across 
both trials throughout the trial period. In the 
traditional basin experimental trial the mean 
outflow concentration was about 65 mg/L, 
while the mean concentration of the baffle 
basin setup was approximately 53 mg/L. 
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CONCLUSION
• Due to the experimental result variability and 

uncertainty, it is difficult to make a concrete 
statement regarding the success of baffles 
within a sedimentation basin in comparison 
with a traditional one. However, our results 
did indicate that baffles improved the total 
suspended sediment removal efficiency of 
the basin system, and so if funding is 
available to install baffles for a given 
scenario, we would recommend the 
installation of a baffled sedimentation basin 
for small scale MAR systems. 

• Sedimentation basin on agricultural land 
involves significant upfront costs, such as 
excavation and the creation and installation 
of the basin using concrete. 

Conclusion
● Reduce Total Suspended Solids (TSS) 
● Minimize Space and Maintenance
● Withstand flow of 1cfs

Gravimetric Analysis
● Tare weight of aluminum dish recorded
● Water sample poured into aluminum dush
● sample dried in oven overnight
● Sample reweighed to determine mass of sediment 

present in sample

Objectives
● Determine if sediment basin can 

effectively reduce TSS
● Assess two basin configurations: 

presence & absence of baffles

Experimental Trials
● Create contaminated water source and 

allow to flow through basin
● Run time: 120 minutes (1 pulse)
● Collect samples at set locations every 

10 minutes

● Observed trend of reduction of TSS 
in both basin configurations

● Large variation in influent 
concentrations 

● Small variation in effluent (both end 
at ~50 mg/L)

● Economic: Instillation: Excavation, Compaction 
and Concrete. Maintenance:During dry season - 
Removal of collected sediment. 

● Social: Margin of operation / Improved water 
quality for community

● Environmental: Possible water contamination 
from fertilizer/pesticides. Inadequate recharge 
rates, effects of standing 
water(animals/mosquitos)

Considerations
Economic -  Instillation, Excavation, 
Compaction, Concrete, Cleaning

Social - Margin of Operation, improved 
water supply and quality for community

Environmental- Fertilizer/pesticide 
contamination, undesired fauna 
interaction

● Sediment Basins are a successful 
method for TSS removal

● No concrete recommendations 
regarding success of baffles

● Results indicate that baffles either 
do nothing or improve TSS removal
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Figure 1: Average TSS Throughout Basin: Traditional vs Baffles 

Figure 2: TSS at Outlet: Traditional vs Baffles

Images 1 & 2: Example Aquifer and MAR Image 3: Experimental trial with Baffles

Image 4: Schematic of scaled basin with baffles

Image 5 & 6: Gravimetric Analysis

Image 7: Experimental Trial of Traditional Basin
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