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Results
Introduction
At the request of the Pima County Regional Wastewater Reclamation Division, LambTech personnel conducted airborne hydrogen sulfide (H2S) testing at the Roger Road Wastewater Reclamation Facility, located in Pima County, Arizona. Sampling occurred along the facility fenceline, the headworks facility, the primary clarifier weirs, the solids thickener tanks, and the bio-tower carbon adsorbers. All sampling occurred on February 12 and 13, 2009. 

Headworks Carbon Adsorbers GAC1-HW and GAC2-HW

Both headworks’ larger systems had typical lower inlet loads with average inlet concentrations of 2.0 PPM, and outlet concentrations of 0.003 PPM to 0.55 PPM from the northwest stack on GAC-1HW.
Carbon adsorber airflows were measured on systems GAC1-HW and GAC2-HW. Carbon adsorber #1 was slightly lower compared to the last test, and recorded average airflows of 7,430 CFM, versus 7,995 CFM on the last test. Carbon adsorber #2 airflow readings were similar to the last test, and had an average airflow reading of 16,460 CFM, versus 16,350 CFM on the last test. The results of this month’s performance test are listed in Tables 1 and 2 (below).
Table 1. Roger Road Wastewater Reclamation Facility Headworks Adsorbers Performance Test

	GAC1-HW Hydrogen Sulfide (PPM) In
	GAC1-HW Hydrogen Sulfide (PPM) NW Out
	GAC1-HW Hydrogen Sulfide NW Removal Rate (%)
	GAC1-HW Hydrogen Sulfide (PPM) NE Out
	GAC1-HW Hydrogen Sulfide NE Removal Rate (%)
	GAC1-HW Hydrogen Sulfide (PPM) SW Out
	GAC1-HW Hydrogen Sulfide SW Removal Rate (%)
	GAC1-HW Hydrogen Sulfide (PPM) SE Out
	GAC1-HW Hydrogen Sulfide SE Removal Rate (%)

	2.0
	0.55
	72.50
	0.14
	93.00
	0.004
	99.80
	0.003
	99.85

	
	GAC1-HW Airflow Rate NW Out in CFM
	
	GAC1-HW Airflow Rate NE Out in CFM
	
	GAC1-HW Airflow Rate SW Out in CFM
	
	GAC1-HW Airflow Rate SE Out in CFM
	Total Airflow Rate in CFM

	
	1,600
	
	2,000
	
	1,955
	
	1,865
	7,430


Table 2. Roger Road Wastewater Reclamation Facility Headworks Adsorbers Performance Test

	GAC2-HW Hydrogen Sulfide (PPM) In
	GAC2-HW Hydrogen Sulfide (PPM) NW Out
	GAC2-HW Hydrogen Sulfide NW Removal Rate (%)
	GAC2-HW Hydrogen Sulfide (PPM) NE Out
	GAC2-HW Hydrogen Sulfide NE Removal Rate (%)
	GAC2-HW Hydrogen Sulfide (PPM) SW Out
	GAC2-HW Hydrogen Sulfide SW Removal Rate (%)
	GAC2-HW Hydrogen Sulfide (PPM) SE Out
	GAC2-HW Hydrogen Sulfide SE Removal Rate (%)

	2.0
	0.005
	99.75
	0.004
	99.80
	0.078
	96.10
	0.017
	99.15

	
	GAC1-HW Airflow Rate NW Out in CFM
	
	GAC1-HW Airflow Rate NE Out in CFM
	
	GAC1-HW Airflow Rate SW Out in CFM
	
	GAC1-HW Airflow Rate SE Out in CFM
	Total Airflow Rate in CFM

	
	4,120
	
	4,200
	
	4,010
	
	4,130
	16,460


Primary Carbon Adsorbers GAC1-PC, GAC2-PC and GAC3-PC
The carbon adsorbers adjacent to the primary clarifiers GAC1-PC through GAC3-PC exhibited fair to excellent H2S removal rates, from 80.00% to >99.99%. Total emissions averaged 1.7 PPM for carbon adsorber GAC1-PC, 0.005 PPM for GAC2-PC, and 0.018 PPM for GAC3-PC. 
Carbon adsorber airflows were measured on systems GAC1-PC, GAC2-PC, and GAC2-PC. Carbon adsorber #1 was lower compared to the last test, and recorded average airflows of 3,620 CFM, versus 4,200 CFM on the last test. Carbon adsorber #2 airflow readings were similar to the last test with average airflows of 4,400 CFM, versus last month’s average of 4,650 CFM. Carbon adsorber GAC3-PC had average airflows of 3,000 CFM, versus last month’s slightly lower 2,780 CFM average. The results are shown in Tables 3 and 4 (below).
Table 3. Roger Road Wastewater Reclamation Facility Primary Clarifier Adsorbers Performance Test

	GAC1-PC Hydrogen Sulfide (PPM) In
	GAC1-PC Hydrogen Sulfide (PPM) Out
	GAC1-PC Hydrogen Sulfide Removal Rate (%)
	GAC2-PC Hydrogen Sulfide (PPM) In
	GAC2-PC Hydrogen Sulfide (PPM) Out
	GAC2-PC Hydrogen Sulfide Removal Rate (%)
	GAC3-PC Hydrogen Sulfide (PPM) In
	GAC3-PC Hydrogen Sulfide (PPM) Out
	GAC3-PC Hydrogen Sulfide Removal Rate (%)

	8.5
	1.7
	80.00
	12.0
	0.005
	99.96
	24.0
	0.018
	99.92

	
	GAC1-PC Airflow Rate in CFM
	
	GAC2-PC Airflow Rate in CFM
	
	
	GAC3-PC Airflow Rate in CFM
	
	

	3,620
	
	
	4,400
	
	
	3,000
	
	


Solids Thickener Carbon Adsorbers NORTH-1 and SOUTH-2

The larger north multi-bed solids thickener carbon adsorber had varying inlet hydrogen sulfide loading rates of 5.92 PPM on the north fan inlet, with outlet concentrations at 1.7 PPM on the NW stack, 1.9 PPM on the NE stack, 1.7 PPM on the SW stack and 1.3 PPM on the SE stack. Removal rates were 71.28% on the NW stack, 67.91% on the NE stack, 71.28% on the NE stack, and 78.04% on the SW stack. The north fan had inlet concentrations of 19.0 PPM, and the south fan’s inlet concentrations were 0.88 PPM, for a total inlet average of 5.92 PPM. 
Carbon adsorber airflows were measured on two fan systems for the north multi-bed solids thickener adsorber. Airflow rates of the four stacks were as follows:  1,550 CFM for the NW stack, 1,750 CFM for the NE stack, 1,605 CFM for the SW stack, and 1,730 CFM for the SE stack, for a total airflow rate of 6,635 CFM, versus the specified 10,000 CFM.
The south solids thickener deep-bed adsorber had inlet loads of 0.27 PPM, and outlet concentrations of 0.000, PPM for a >99.99% removal rate. Carbon adsorber airflows were measured on the south system at 7,000 CFM. The results are shown in Table 4 (below).

Table 4. Roger Road Wastewater Reclamation Facility Solids Thickener Adsorbers Performance Test

	Hydrogen Sulfide (PPM) In
	Hydrogen Sulfide NW (PPM) Out
	Hydrogen Sulfide NW Removal Rate (%)
	Hydrogen Sulfide NE (PPM) Out
	Hydrogen Sulfide NE Removal Rate (%)
	Hydrogen Sulfide (PPM) In
	Hydrogen Sulfide SW (PPM) Out
	Hydrogen Sulfide SW Removal Rate (%)
	Hydrogen Sulfide SE (PPM) Out
	Hydrogen Sulfide SE Removal Rate (%)

	5.92
	1.7
	71.28
	1.9
	67.91
	5.92
	1.3
	78.04
	1.3
	78.04

	Total airflow Rate in CFM
	
	NW Airflow Rate in CFM
	
	NE Airflow Rate in CFM
	
	SW Airflow Rate in CFM
	
	SE Airflow Rate in CFM
	

	6,535
	
	1,550
	
	1,750
	
	
	1,605
	
	1,730


Biotowers Carbon Adsorbers GAC1-BR through GAC8-BR

All eight multi-bed biotower carbon adsorber systems had typical low inlet loads of 0.050 PPM to 0.082 PPM, and outlet concentrations of 0.007 PPM to 0.015 PPM.

Carbon adsorber airflows were measured on all systems, and all stacks were averaging between 2,300 CFM and 3,200 CFM.  All airflow rates were similar to the last test in January. Results are listed in Table 5 (below).
Table 5. Roger Road Wastewater Reclamation Facility Biotower Adsorbers Performance Test

	GAC1-BR Hydrogen Sulfide (PPM) In
	GAC1-BR Hydrogen Sulfide NW (PPM) Out
	GAC1-BR Hydrogen Sulfide NW Removal Rate (%)
	GAC1-BR Hydrogen Sulfide (PPM) NE Out
	GAC1-BR Hydrogen Sulfide NE Removal Rate (%)
	GAC1-BR Hydrogen Sulfide (PPM) SW Out
	GAC1-BR Hydrogen Sulfide SW Removal Rate (%)
	GAC1-BR Hydrogen Sulfide (PPM) SE Out
	GAC1-BR Hydrogen Sulfide SE Removal Rate (%)

	0.078
	0.010
	87.18
	0.012
	84.62
	0.011
	85.90
	0.015
	80-.77

	Total Airflow GAC1-BR
	
	GAC1-BR Airflow Rate NW Out in CFM
	
	GAC1-BR Airflow Rate NE Out in CFM
	
	GAC1-BR Airflow Rate SW Out in CFM
	
	GAC1-BR Airflow Rate SE Out in CFM

	11,760
	
	2,900
	
	2,980
	
	2,960
	
	2,910


Table 6. Roger Road Wastewater Reclamation Facility Biotower Adsorbers Performance Test

	GAC2-BR Hydrogen Sulfide (PPM) In
	GAC2-BR Hydrogen Sulfide NW (PPM) Out
	GAC2-BR Hydrogen Sulfide NW Removal Rate (%)
	GAC2-BR Hydrogen Sulfide (PPM) NE Out
	GAC2-BR Hydrogen Sulfide NE Removal Rate (%)
	GAC2-BR Hydrogen Sulfide (PPM) SW Out
	GAC2-BR Hydrogen Sulfide SW Removal Rate (%)
	GAC2-BR Hydrogen Sulfide (PPM) SE Out
	GAC2-BR Hydrogen Sulfide SE Removal Rate (%)

	0.078
	0.013
	83.33
	0.010
	87.18
	0.011
	85.90
	0.007
	91.03

	Total Airflow GAC2-BR
	
	GAC2-BR Airflow Rate NW Out in CFM
	
	GAC2-BR Airflow Rate NE Out in CFM
	
	GAC2-BR Airflow Rate SW Out in CFM
	
	GAC2-BR Airflow Rate SE Out in CFM

	11,160
	
	2,770
	
	2,770
	
	2,810
	
	2,810


Table 7. Roger Road Wastewater Reclamation Facility Biotower Adsorbers Performance Test

	GAC3-BR Hydrogen Sulfide (PPM) In
	GAC3-BR Hydrogen Sulfide NW (PPM) Out
	GAC3-BR Hydrogen Sulfide NW Removal Rate (%)
	GAC3-BR Hydrogen Sulfide (PPM) NE Out
	GAC3-BR Hydrogen Sulfide NE Removal Rate (%)
	GAC3-BR Hydrogen Sulfide (PPM) SW Out
	GAC3-BR Hydrogen Sulfide SW Removal Rate (%)
	GAC3-BR Hydrogen Sulfide (PPM) SE Out
	GAC3-BR Hydrogen Sulfide SE Removal Rate (%)

	0.082
	0.010
	87.80
	0.011
	86.59
	0.010
	87.80
	0.011
	86.59

	Total Airflow GAC3-BR
	
	GAC3-BR Airflow Rate NW Out in CFM
	
	GAC3-BR Airflow Rate NE Out in CFM
	
	GAC3-BR Airflow Rate SW Out in CFM
	
	GAC3-BR Airflow Rate SE Out in CFM

	9,920
	
	2,350
	
	2,490
	
	2,490
	
	2,580


Table 8. Roger Road Wastewater Reclamation Facility Biotower Adsorbers Performance Test

	GAC4-BR Hydrogen Sulfide (PPM) In
	GAC4-BR Hydrogen Sulfide NW (PPM) Out
	GAC4-BR Hydrogen Sulfide NW Removal Rate (%)
	GAC4-BR Hydrogen Sulfide (PPM) NE Out
	GAC4-BR Hydrogen Sulfide NE Removal Rate (%)
	GAC4-BR Hydrogen Sulfide (PPM) SW Out
	GAC4-BR Hydrogen Sulfide SW Removal Rate (%)
	GAC4-BR Hydrogen Sulfide (PPM) SE Out
	GAC4-BR Hydrogen Sulfide SE Removal Rate (%)

	0.082
	0.014
	82.93
	0.014
	82.93
	0.013
	84.15
	0.013
	84.15

	Total Airflow GAC4-BR
	
	GAC4-BR Airflow Rate NW Out in CFM
	
	GAC4-BR Airflow Rate NE Out in CFM
	
	GAC4-BR Airflow Rate SW Out in CFM
	
	GAC4-BR Airflow Rate SE Out in CFM

	12,040
	
	2,920
	
	3,040
	
	2,910
	
	3,170


Table 9. Roger Road Wastewater Reclamation Facility Biotower Adsorbers Performance Test

	GAC5-BR Hydrogen Sulfide (PPM) In
	GAC5-BR Hydrogen Sulfide NW (PPM) Out
	GAC5-BR Hydrogen Sulfide NW Removal Rate (%)
	GAC5-BR Hydrogen Sulfide (PPM) NE Out
	GAC5-BR Hydrogen Sulfide NE Removal Rate (%)
	GAC5-BR Hydrogen Sulfide (PPM) SW Out
	GAC5-BR Hydrogen Sulfide SW Removal Rate (%)
	GAC5-BR Hydrogen Sulfide (PPM) SE Out
	GAC5-BR Hydrogen Sulfide SE Removal Rate (%)

	0.050
	0.008
	84.00
	0.008
	84.00
	0.008
	84.00
	0.008
	84.00

	Total Airflow GAC5-BR
	
	GAC5-BR Airflow Rate NW Out in CFM
	
	GAC5-BR Airflow Rate NE Out in CFM
	
	GAC5-BR Airflow Rate SW Out in CFM
	
	GAC5-BR Airflow Rate SE Out in CFM

	13,790
	
	3,550
	
	3,400
	
	3,630
	
	3,210


Table 10. Roger Road Wastewater Reclamation Facility Biotower Adsorbers Performance Test

	GAC6-BR Hydrogen Sulfide (PPM) In
	GAC6-BR Hydrogen Sulfide NW (PPM) Out
	GAC6-BR Hydrogen Sulfide NW Removal Rate (%)
	GAC6-BR Hydrogen Sulfide (PPM) NE Out
	GAC6-BR Hydrogen Sulfide NE Removal Rate (%)
	GAC6-BR Hydrogen Sulfide (PPM) SW Out
	GAC6-BR Hydrogen Sulfide SW Removal Rate (%)
	GAC6-BR Hydrogen Sulfide (PPM) SE Out
	GAC6-BR Hydrogen Sulfide SE Removal Rate (%)

	0.050
	0.010
	80.00
	0.009
	82.00
	0.008
	84.00
	0.008
	84.00

	Total Airflow GAC6-BR
	
	GAC6-BR Airflow Rate NW Out in CFM
	
	GAC6-BR Airflow Rate NE Out in CFM
	
	GAC6-BR Airflow Rate SW Out in CFM
	
	GAC6-BR Airflow Rate SE Out in CFM

	9,280
	
	2,200
	
	2,580
	
	2,000
	
	2,500


Table 11. Roger Road Wastewater Reclamation Facility Biotower Adsorbers Performance Test

	GAC7-BR Hydrogen Sulfide (PPM) In
	GAC7-BR Hydrogen Sulfide NW (PPM) Out
	GAC7-BR Hydrogen Sulfide NW Removal Rate (%)
	GAC7-BR Hydrogen Sulfide (PPM) NE Out
	GAC7-BR Hydrogen Sulfide NE Removal Rate (%)
	GAC7-BR Hydrogen Sulfide (PPM) SW Out
	GAC7-BR Hydrogen Sulfide SW Removal Rate (%)
	GAC7-BR Hydrogen Sulfide (PPM) SE Out
	GAC7-BR Hydrogen Sulfide SE Removal Rate (%)

	0.055
	0.011
	80.00
	0.011
	80.00
	0.011
	80.00
	0.011
	80.00

	Total Airflow GAC7-BR
	
	GAC7-BR Airflow Rate NW Out in CFM
	
	GAC7-BR Airflow Rate NE Out in CFM
	
	GAC7-BR Airflow Rate SW Out in CFM
	
	GAC7-BR Airflow Rate SE Out in CFM

	12,370
	
	2,850
	
	2,810
	
	3,200
	
	3,500


Table 12. Roger Road Wastewater Reclamation Facility Biotower Adsorbers Performance Test

	GAC8-BR Hydrogen Sulfide (PPM) In
	GAC8-BR Hydrogen Sulfide NW (PPM) Out
	GAC8-BR Hydrogen Sulfide NW Removal Rate (%)
	GAC8-BR Hydrogen Sulfide (PPM) NE Out
	GAC8-BR Hydrogen Sulfide NE Removal Rate (%)
	GAC8-BR Hydrogen Sulfide (PPM) SW Out
	GAC8-BR Hydrogen Sulfide SW Removal Rate (%)
	GAC8-BR Hydrogen Sulfide (PPM) SE Out
	GAC8-BR Hydrogen Sulfide SE Removal Rate (%)

	0.055
	0.010
	81.82
	0.009
	83.64
	0.010
	81.82
	0.008
	85.45

	Total Airflow GAC8-BR
	
	GAC8-BR Airflow Rate NW Out in CFM
	
	GAC8-BR Airflow Rate NE Out in CFM
	
	GAC8-BR Airflow Rate SW Out in CFM
	
	GAC8-BR Airflow Rate SE Out in CFM

	12,080
	
	3,200
	
	3,200
	
	2,850
	
	2,830


Fenceline Analysis

H2S concentrations observed along the treatment plant fenceline averaged 0.0118 PPM. Individual concentrations were between 0.005 and 0.170 PPM, with the peak concentrations recorded on the west fenceline of the facility. The average, maximum, and minimum H2S concentrations for each segment of the fenceline are listed in Table 13 (below). Figure 1 (attached) depicts H2S concentrations in relation to time and temperature. Figure 2 (attached) depicts temperature and wind direction in relation to a 2006 aerial photograph of the Roger Road facility.
Table 13. Fenceline Hydrogen Sulfide Concentrations
	Fenceline Segment
	North
	West
	South
	East

	Average
	0.0078
	0.0230
	0.0081
	0.0081

	Maximum
	0.013
	0.170
	0.010
	0.021

	Minimum
	0.006
	0.005
	0.005
	0.006
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