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JUSTIFICATION

• Research an 

alternative way to 

dispose of secondary-

treated effluent other 

than surface 

discharging

• Reduce regulatory 

burden

• Environmentally 

responsible
Surface Discharge – Round Mountain, Conway, Arkansas



OBJECTIVE AND HYPOTHESIS

• The objective of the study was to determine the feasibility of hydraulically 

loading limiting soils with secondary-treated effluent in a reduced 

absorption area. 

• Soils hydraulically loaded at two times the loading rate for secondary-

treated effluent will not exceed a ponding depth of 27 cm for a 

consecutive period greater than 14 days.

• Performance of hydraulically loading limiting soils with secondary-treated 

effluent in a reduced absorption area would differ over time between wet 

and dry seasons.



MATERIALS AND METHODS

• Site selection

• Design criteria

• Construction

• Data collection

Site A - 3/2/2018



SITE SELECTION - PARTICIPATION

Aerial image of research Sites A through F in Saline County, Arkansas. Google Earth image 

created on 2/26/2019 (Google Earth, 2018).



DESIGN CRITERIA - INFRASTRUCTURE

https://www.healthy.arkansas.gov/images/uploads/pdf/product_list_20180215.pdf



DESIGN CRITERIA – SOIL DESCRIPTION



DESIGN CRITERIA – SOIL PROFILE

Site A 



DESIGN CRITERIA – EFFLUENT QUALITY

https://www.adeq.state.ar.us/water/permits/npdes/nonstormwater/pdfs/arg550000/2014_final_pe

rmit.pdf



DESIGN CRITERIA – HYDRAULIC LOADING RATE 



CONSTRUCTION

• Flow meters

• Gate valves

• Trenches

• Inspection 

ports

Site B - 12/20/2016Site D – 3/2/2018Site B – 12/20/2016Site A – 9/28/2016



DATA COLLECTION

• Interval

• Trench ponding

• Seasonal water 

table

• Flow

• Rainfall

• Observations

Site D – 12/10/2018

Site D – 4/28/2018
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Monthly rainfall data, both actual and 30-year (1981-2010) average amounts 

associated within the study area.
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Site A Site D Site E Site F

Seasonal water table fluctuations from April 2017 to May 2018 from the up-slope 

observation port at research sites A, D, E, and F. The soil surface is the 0-cm line on 

the y-axis.  The bottom of the observation well is at the -80-cm line depth.

Site

Flow 

(L d-1)

Disposal area 

(m²)

Design

(L m² d-1)

Actual

(L m² d-1) Multiplier

A 1749 37.6 12.2 46.5 3.8

B 863 7.0 32.5 123.3 3.8

C 458 5.6 32.5 81.5 2.5

D 488 9.8 12.2 49.7 2.0

E 697 29.3 12.2 23.8 2.0

F 772 29.3 12.2 26.3 2.2

Summary of average daily flow and loading rates among the six research sites. 

Flows were recorded at the flow meters entering the disposal site at 14-day 

intervals throughout the study. Average flows are reported. Flows were also 

compared to home water meter reading to verify accuracy.



RESULTS - WET

Depth to ponded 

secondary-treated 

effluent during the 

wet period of April 

to July 2017 from 

the up-slope 

observation port 

and the four 

disposal trenches at 

research Site A. The 

soil surface is the 0-

cm mark on the y-

axis. The trench 

bottom is at the 35-

cm depth mark.

Depth to ponded 

secondary-treated 

effluent during the 

wet period from 

April to July 2017 

from the up-slope 

observation port 

and the four 

disposal trenches at 

research Site E. The 

soil surface is the 0-

cm mark on the y-

axis. The trench 

bottom is at the 40-

cm depth mark.

Depth to ponded 

secondary-treated 

effluent during the 

wet period from 

April to July 2017 

from the up-slope 

observation port 

and the four 

disposal trenches at 

research Site F. The 

soil surface is the 0-

cm mark on the y-

axis. The trench 

bottom is at the 40-

cm depth mark.

Depth to ponded 

secondary-treated 

effluent during the wet 

period from April to July 

2017 from the up-slope 

observation port and the 

four disposal trenches at 

research Site D. The soil 

surface is the 0-cm mark 

on the y-axis. The trench 

bottom is at the 37-cm 

depth mark. No ponding 

was measured during the 

study period. However, 

the seasonal water table 

was present throughout 

this period.



RESULTS - DRY

Site ASite ESite FSite D

Surface

Trench Bottom

Observation Well

Bottom

Trench BottomTrench Bottom



RESULTS – EXCEEDANCES



DISCUSSION

• Seasonal water 

table

• Textural change

• Equalization

• Lateral movement

Site D – 4/28/2018Site C – 4/28/2018Site B – 4/28/2018Site A – 4/28/2018



CONCLUSIONS

• Based on the absence of appreciable secondary-treated effluent 

ponding at sites B, C, and D during the study and the minimal 

exceedances in site A, E, and F, which was linked directly to fluctuating 

seasonal water tables, it is reasonable to consider hydraulically 

loading secondary-treated effluent at a rate Tyler (2001) established 

based on soil textures and structure. Consideration must be given to 

hydraulically loading secondary-treated effluent in unsuitable soils or 

suitable soils with a reduced disposal area.



QUESTIONS?


