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FIGURE 3. Treatment Cost at Various Water Fliow Rates for Xylene
GAC- Lliquid phase granular activated carbon treatment
CON- Conventlonal air-stripping with off-gas freatment;

CAS- Cascade air-stripping with off-gas treatment
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FIGURE 4. Treatment Cost at Various Water Flow Rates for Chloroben-
zene

GAC- Liquid phase granular activated carbon treatment

CON- Conventional air-stripping with off-gas treatment;

CAS- Cascade air-stripping with off-gas treatment
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FIGURE 5. Treatment Cost at Various Water Flow Rates for 1,2-
Dichloropropane

GAC- liquid phase granular activated carbon freatment

CON- Conventional air-stripping with off-gas treatment

CAS- Cascade dir-stripping with off-gas treatment
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FIGURE 6. Treatment Cost at Various Water Flow Rates for Ethylene
dibromide

GAC- Liquid phase granular activated carbon treatment

CON- Conventional air-stripping with off-gas freatment

CAS- Cascade air-stripping with off-gas treatment
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Chemical- 1,2-Dibromo-3-chloropropane
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FIGURE 7. Treatment Cost at Various Water Flow Rates for 1,2-Dibromo-
3-chloropropane

GAC- Liquid phase granular activated carbon treatment

CON- Conventional air-stripping with off-gas freatment

CAS- Cascade air-stripping with off-gas treatment.

CONCLUSIONS

Results of performance evaluations and the economic considerations
suggest that the cascade air-stripping process may be an economi-
cally attractive alternative to treat drinking water sources contami-
nated with semi- and low-volatile organic contaminants. The pilot,
prototype, and field scale test results indicate that the cascade pro-
cess can accommodate 35 to 50% more air flow at nearly 40% less
pressure drop, and achieve higher removal efficiencies than the con-
ventional air- stripping process. The cascade system has been dem-
onstrated to meet Regulatory Standards for drinking water in an
energy-efficient, cost-effective, and environment-friendly manner.

Groundwater Treatment by Cascade Air-Stripping Process 359



ACKNOWLEDGEMENTS

This study was supported by grants from the American Water Works
Association and the New Mexico Water Resources Research Institute.
The contributions by Prof. R.E. Speece, W. Jang, ]. Peace, and A.
Shanbhag at various stages of this study are also gratefully acknowl-
edged.

BIBLIOGRAPHY

Adams, J.Q., Clark, R.M., and Miltner, R.J. (198%) “Controlling organics with GAC: A cost
and performance analysis,” Jour. AWWA, v 81, 4, p. 132-140.

Nirmalakhandan, N., Lee, Y.H., and Speece, R.E. (1987) “Designing a cost-efficient air-
stripping process,” Jour. AWWA, v. 79, 1, p. 56-63.

Nirmalakhandan, N., Jang, W., and Speece, R.E. (1990) “Counter current cascade air-stripping
for removal of low volatile organic contaminants™, Wat. Res., v. 24, 5, p. 615-623.

Nirmalakhandan, N., Jang, W., and Speece, R.E. (1991) “Cascade air-stripping: Pilot and pro-
totype scale expericace for removal of low volatile organic contaminants,” ASCE J. Env.
Engrg., v. 117, p. 788-798.

Nirmalakhandan, N., Peace, G.L., Shanbhag, A.R., and Speece, R E. (1992) “Cascade air-strip-
ping: Techno-economic evaluation of a novel ground water treatment process,” Ground
Wat, Monit. Rev., Spring, p. 100-104,

US EPA EPA/540/2-89/054 (1989) Evaluation of Groundwater Extraction Remedies, United
States Environmental Protection Agency, Washington, DC.

US EPA EPA/625/6-91/014 (1991) rol Technolggies f rdous Air Pollutants, United
States Environmental Protection Agency, Washington, DC,

360 New Mexico Journal of Science, Vol. 38, November 1998



WATER RESOURCES RESEARCH
INSTITUTE

Dr. Thomas Bahr
Director

Dr. Bobby J. Creel
Assistant Director

Ellie M. Duran
Administrative Secretary

John E, Kennedy
Geographic Information Systems Coordinator

Catherine T. Ortega Klett
Reports Coordinator

Darlene A, Reeves
Project Coordinator

Cynthia G. Rex
Records Specialist




NEW MEXICO STATE UNIVERSITY
ADMINISTRATIVE COUNCIL

William B. Conroy
President (Council Chair)

John C. Owens
Interim Executive Vice President

Juan N. Franco
Vice President for Administration

Jim McDonough
Vice President for Business & Finance

Marcia Muller
Vice President for University Advancement

Gary Cunningham
Interim Vice President for Research

Patricia Wolf
Vice President for Student Affairs

Christina Chavez Kelley
Assistant to the President

Nena Singleton
Director of University Communications

Patricia Quintana
Director of Governmental Affairs






