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reatmentplants

Weekly influent/effluent for one
year (added dissolved)

Influent/effluent of major
processes

Hourly samples for 24 hour
sampling period




B Coriclici garicn sealle Sa Soldrie) sitlelles
Simulate primary clarifier process
Simulate alum chemical flocculation

Simulate biological uptake of Se In
activated sludge to characterize
removal In the aerated zone, anaerobic

zone
_FPErerrSeE speciationren: allf'samples
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and
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Anaerobic
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Oxidation
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Final
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Conventional
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Selenium (ug/L)

COH - Selenium Removal Study - Influent ,Effluent, Intermediate Pumping Station

WRI - COH Influent
Total

FPS - COH Effluent

Total

Location

IPS - COH
Total

o 07/25/07
0O 08/07/07
m 08/20/07
m 09/04/07
m 09/18/07
0 10/03/07
| 10/16/07
@ 10/30/07
@ 11/13/07
0 11/27/07
0 12/11/07
O 12/26/07
m 1/08/08
o 1/22/08
o 2/5/08

m 2/19/08
m 03/06/08
m 03/18/08
m 04/01/08

m 07/30/07
0O 08/14/07
o 08/29/07
0 09/10/07
m 09/25/07
O 10/09/07
W 10/23/07
| 11/05/07
0 11/20/07
0 12/04/07
0 12/18/07
O 1/2/08

@ 01/15/08
0 1/29/08
m 02/12/08
@ 02/26/08
m 03/12/08
m 03/26/08
m 04/29/08
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City of Henderson - Selenium Removal Study - Influent to Effluent - Total and Dissolved

selenium (ug/L)

WRI - COH Influent

WRI - COH Influent FPS - COH Effluent FPS - COH Effluent

@ 07/25/07
m 07/30/07
0 08/07/07
0 08/14/07
m 08/20/07
@ 08/29/07
m 09/04/07
0 09/10/07
m 09/18/07
m 09/25/07
0 10/03/07
o 10/09/07
m 10/16/07
m 10/23/07
m 10/30/07
m 11/05/07
m 11/13/07
0O 11/20/07
0 11/27/07
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Rock
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Filters

Final
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CLV - Selenium Removal Study- Influent to Effluent

CLV Influent CLV Effluent CLV NIPTotal CLV NIT Eff CLV INBNR Total CLVOut BNR
Total Total Total Total

Location

@ 07/26/2007
m 08/02/2007
0 08/10/2007
0 08/21/2007
m 09/01/2007
@ 09/05/2007
m 09/12/2007
0 09/19/2007
m 09/29/2007
m 10/02/2007
0 10/20/2007
O 11/03/2007
| 11/14/2007
m 12/01/2007
m 12/19/2007
m 01/05/2008
@ 01/12/2008
0 01/26/2008
0 02/23/2008
0 03/01/2008
0 03/04/2008
0 03/15/2008
o 03/25/2008
0 03/26/2008
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City of Las Vegas - Selenium Removal Study - Influent to Effluent - Total and Dissolved

CLV influent
total

CLV effluent
total

location

CLV influent
dissolved

CLV effluent
dissolved

@ 07/26/2007
m 08/02/2007
0 08/10/2007
0 08/21/2007
m 09/01/2007
@ 09/05/2007
m 09/12/2007
0 09/19/2007
m 09/29/2007
m 10/02/2007
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Conventional
Filters

Secondary
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Tertiary
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uv
Disinfection




Selenium (ug/L)

CCWRD Primary
Influent (PI)
Total

CCWRD - Selenium Removal Study - Influent to Effluent

CCWRD Final Effluent Total

Location

Total

m 8/28/2007
0 9/19/2007
m 10/3/2007
m 10/16/2007
m 10/30/2007
0O 11/20/2007
m 12/4/2007
m 12/18/2007
@ 1/15/2008
0O 2/5/2008

o 02/12/2008
o 02/27/2008
m 03/12/2008
@ 03/26/2008
@ 04/23/2008

m 9/7/2007

0 9/26/2007
@ 10/9/2007
O 10/23/2007
m 11/13/2007
O 11/27/2007
m 12/11/2007
m 1/8/2008

0O 1/29/2008
0 02/06/2008
o 02/19/2008
O 03/05/2008
@ 03/19/2008
O 04/02/2008

CCWRD Primary Effluent (CABI) CCWRD Filter Influent (CE) Total




CCWRD - Selenium Removal Study - Influent to Effluent - Total and Dissolved

selelnium (ug/L)

CCWRD Primary
Influent Total

CCWRD Combined
Effluent Total

CCWRD Primary
Influent Dissolved

CCWRD Combined
Effluent Dissolved

o 8/28/2007
m 9/7/2007

0 9/12/2007
0 9/19/2007
m 9/26/2007
O 10/3/2007
m 10/9/2007
O 10/16/2007
m 10/23/2007
m 10/30/2007
0 11/13/2007
O 11/20/2007
m 11/27/2007
m 12/4/2007




Total Plant Removal
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Ave Pl: 3.53 ug/L

Ave AE/CP: 1.64 ug/L
Average Removal: 1.89 ug/L
Average % Removal: 53.5%

Data points




Primary Clarifier with Ferric

o Pl ng/L

B CABI pug/L
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1 2 3 4 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Ave Pl: 3.63 ug/L

Ave CABI: 2.93 ug/L )
Average Removal: .7 ug/L Data Points
Average % Removal: 19%




Activated Sludge Removal

@ CABI pg/L

m CE pg/L
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Ave CABI: 3.02

Ave CE: 1.71

Average Removal: 1.48 Data Points
Average % Removal: 45.40




Filtration with Alum

BCE gL

B CP/AE pg/L
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0.50

0.00

1
Ave CE: 1.95
Ave CP/AE: 1.64
Average Removal: 0.31

Data points
Average % Removal: 16% P




l CC\\NRD) rapoveas 54% of ifle gzl Se
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_FEPmaAClaicaienemoves 19Y eithierioial
SE

_FActvated SldgeNemeyes 45496 o thes total
SE

| Efltranen Withralum removes: 16% of the! total
Se

| All Se In the effluent is dissolved




TDS vs. Selenium - Tributaries to Las Vegas Wash
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Continue sampling influent and
effluent for entire year

Hourly samples for 24 hour
sampling period




B Coriclici garicn sealle Sa Soldrie) sitlelles
Duck Creek
Whitney Mesa

Primary Clarifier Influent
Secondary Clarifier Influent

Blend Secondary Clarifier Influent with
Return Activated Sludge

Secondary Clarifier Effluent




Water Source

Ferric Chloride Dose
(mg/L)

Alum Dose
(mg/L)

Duck Creek

0, 10, 20, 30, 60, 100

10, 20, 30, 60, 100

Whitney Mesa

0, 10, 20, 30, 60, 100

10, 20, 30, 60, 100

Primary Clarifier Influent

0,7.5, 15, 30, 60, 100

Secondary Clarifier
4Inﬂuent

0,7.5, 15, 30, 60, 100

Blend Secondary Clarifier
== Influent with Return

Activated Sludge

0,7.5, 15, 30, 60, 100

Secondary Clarifier
Effluent

0,7.5, 15, 30, 60, 100

5, 10, 20, 30

*Dissolved Se and Se Speciation will be performed on each sample




B Sjolocjical] Hearrovel
Anaerobic Zone Influent
Anaerobic Zone Effluent
Anoxic Zone Effluent

Oxic Zone Effluent

Recycle

_Slpilraen Sty
East Side of Town — 4 am
West Side of Town — 4 am

_ESamplesicolieciedioriotaliandidisselved Se and
SpPEciaied




