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Results — Total and Dissolved Se

Influent and Efflu

ent

Location | Influent | Effluent | Influent Effluent % % % %
Total Total Dissolved | Dissolved | Removal | Removal | Difference | Difference
/L /L Total Dissolved | Totaland | Total and
ug/L ug/L 9 " Dissolved | Dissolved
Influent Effluent
R 133 (1.7 |26 |16 |48 38 21 6
A *Iﬂ h
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. Gk
Y |24 |11 |17 |11 |54 |35 |29 |O
1.5 (2.7 |15 |55 44 18 0
Average | 3 1.4 (23 |14 |52 39 23 2
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City of Henderson Watir Reclamation Facility
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Results — COH Total and Dissolved Se
Removal in Treatment Plant

Treatment Plant Average Se Comments
Location Concentration ug/L

Influent — Total Se 3.3

Influent — Dissolved 2.6
Se

| IPS — Total Se 1.8 95% removed in
biological process

| IPS — Dissolved Se 1.7

Effluent — Total Se 1.7

| Effluent — Dissolved 1.6 94% Se in effluent
Se is dissolved
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City of Las Vegas Water Reclamation Facility
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Results — CLV Total and Dissolved Se
Removal in Treatment Plant

= |

1.1

Treatment Plant Average Se Comments
| ocation Concentration ug/L
Influent — Total Se 24
Influent — Dissolved Se 1.7
NIT Effluent — Total Se 1.3 46% Total Se Removal
| NIT Effluent — Dissolved Se 1.3 24% Dissolved Se Removal
Out BNR — Total Se 1.1 Slightly more efficient — 54%
Total Se Removal

Out BNR Dissolved Se 1.0 41% Dissolved Se Removal
Effluent — Total Se 1.1

Effluent — Dissolved Se All Se in effluent is dissolved
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Clark County Water Reclamation Facility
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Results — CCWRD Total and Dissolved
Se Removal In Treatment Plant

Treatment Plant Location Avg Se Concentration ug/L Comments

Primary Influent — Total Se 3.3

Primary Influent — Dissolved Se 27

| CABI Influent — Total Se 25 _I?(r)itrgdatg/e Clarifiers remove 24%
CABI Influent — Dissolved Se 21 Blirisrggeleglggﬁers remove 22%
CABI Effluent — Total Se 1.8 CAB removes 28% Total Se

| CABI Effluent — Dissolved Se 1.7 gQB removes 19% Dissolved

Combined Effluent — Total Se 1.5

All Se in effluent is dissolved |

Combined Effluent — Dissolved




Results — Total Se Removal Influent to
Effluent

Facility Average Influent Se | Average Effluent Se | 09 Removal
Concentration (ug/L) | Concentration (ug/L)

|COH 3.5 1.7 51

TiE
EEEE T

gain
e
mowe oo
mEE L] L]
.

56




City of Henderson Watir Reclamation Facility
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Results — Total Selenium Removal

COH

WRI- Influent IPS FPS - Effluent
Avg total Se 3.5 1.8 1.8 v
.| Concentration .
] o) |
;:. Removal 49%
| Influent to
Tf;j.;..ii;1 Effluent
| Removal 499,
Influent to IPS e
Rvh
o
Removal IPS 0% i




City of Las Vegas Water Reclamation Facility

= Influent
Bar Screens
v
Vortex Grit Removal
4 ﬁ . -
Primary Clarifier Primary Clarifier
B s o Rock Media Enhanced BRP
e S Trickling Filters Activated Sludge
Intermediate
Clarifiers Final Clarifier
X \ip-Total l( - OUutBRNR
Activated Sludge
v
Final
Clarifiers

W — NIT Effluent
Duel Media Effluent Filters

* = Effluent




Results — Total Selenium Removal
CLV Old Plant

Influent NIP Total |NIT Eff Effluent

Average Total Se | 3 1 21 1.5 1.4

Concentration

(ug/L)

| Removal Influent to 320
NIP total
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| Removal NIP 29%
Total to NIT Eff

Removal NIT Eff 6% e
to Effluent S

| Removal Influent 55%
| to Effluent p




Results — Total Selenium Removal —
CLV New Plant

Influent

In BNR

Out BNR

Effluent

Average Total Se
Concentration

| (ug/L)

3.1

2.4

1.4

1.4

| Removal influent

| to In BNR

23%

| Removal In BNR

to Out BNR

42%

Removal Out
BNR to Effluent

0%

| Removal Influent
| to Effluent

95%




Clark County Water Reclamation Facility
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Results — Total Selenium Removal

CCWRD

Influent CABI
Total

CE

Final Effluent

Average Total Se | 3 6 3.1
Concentration

(ug/L)

I

1.6

1.6

Removal Influent 14%
to CABI

- | Removal CABI to
| CE

48%

Removal Influent
=1 to CE

55%

Removal CE to
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— 24 Hour Se Sampling COF

COH Influent Selenium Concentrations - 24 Hour Study - July 22 and 23, 2008
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— 24 Hour Se Sampling CLV

selenium (ug/L)

City of Las Vegas Influent Selenium Concentrations - 24 Hour Study - July 3 and 4 and July 11 and 12, 2008
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Treatment Optimization

Water Source Ferric Chloride Alum Dose Total Tests |
Dose (mg/L as Fe) (mg/L as AlL(SO,),
| Duck Creek 0, 10, 20, 30, 60, 100 6 s,
| Duck Creek 10, 20, 30, 60,100 |5 -
‘ Whitney Mesa 0, 10, 20, 30, 60, 100 6
Whitney Mesa 10, 20, 30, 60, 100 5
Primary Clarifier Influent 0, 7.5, 15, 30, 60, 100 6
= Secondary Clarifier Influent 0, 7.5, 15, 30, 60, 100 6
3 Return Activated Sludge 0, 7.5, 15, 30, 60, 100 6
B Secondary Clarifier Effluent 0, 7.5, 15, 30, 60, 100 6
Secondary Clarifier Effluent 5, 10, 20, 30 4

Total
il
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Results — Treatment Optimization
Natural Waters Se Speciation

Treatment Optimization Study - Natural Waters - Selenium Speciation
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Results — Treatment Opt

CCWRD Se Speciation

Treatment Optimization Study - CCWRD - Selenium Speciation
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Room Temperature
Glass Container
No Preservative

Selenite Holding Time Study

—e— 0.2 ug/L
—8—0.5ug/L
1.0 ug/L
—>¢—5.0ug/lL
—%—10.0 ug/L
—e— 20.0 ug/L

concentration

Day One Day Two Day Three Day Six Day Eight Day Nine Day Ten Day Fifteen

day
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Room Temperature
Glass Container
No Preservative

Selenate Holding Time Study

—e— 0.2 ug/L
—8—0.5ug/L
1.0 ug/L
—>¢—5.0ug/lL
—%—10.0 ug/L
—e— 20.0 ug/L

concentration

Day One Day Two Day Three Day Six Day Eight Day Nine Day Ten Day Fifteen

day
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Conclusions
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Conclusions
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Questions/Comments
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