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Moapa Valley Water Resource 
C t I f tiCenter Information

Nevada
Cl k C tClark County 
(Moapa Valley)

Owner: Clark County WRD
Service Area: 2.5 square milesq
Population: 3,800 people
Collection System: 13 miles of sewer

Filename.ppt

Current Wastewater Flow: ~0.17 mgd



Facility Backgroundy g

1 Original Construction: 19851. Original Construction: 1985
2. Aerated and Facultative 

LagoonsLagoons
3. Effluent Discharge through 

E ti d I filt tiEvaporation and Infiltration 
4. Permitted Discharge: 0.35 

mgd
5. Monitor Nitrates in Adjacent j

Monitoring Wells
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Planning and Design Criteriag g

Treatment Goals Effluent Concentrationseat e t Goa s ue t Co ce t at o s

BOD 5 (mg/L) 30

TSS (mg/L) 30

Ammonia (mg/L) 0.45Ammonia (mg/L) 0.45

TIN (mg/L) 7.0

Total P (mg/L)* 0.3

EDC and PPCP* TBDEDC and PPCP TBD

*Not required at startup
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Drivers for Upgrade and Expansionpg p
1. Rapid Area Growth = Increased Flow & Loading

I d G d t Nit t C t ti2. Increased Groundwater Nitrate Concentrations
3. Notification from NDEP of Consent Decree
4. Potential Future Discharge Options/Requirements 
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Facility Upgraded to Accommodate 
Future Demands    2008

Secondary y
ClarifiersAeration 

Basins 2010

Blower 
Building

H d kHeadworks
Electrical and 
Operations 
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Support 
Building



Biological Nitrogen Removal -
Processes

M difi d L d k EttiModified Ludzack-Ettinger

4-Stage Bardenphog p

Filename.ppt



Biological Nitrogen and 
Phosphorus Removal - Processes

A2OA2O

5-Stage Bardenphog p
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Activated Sludge System Design -
Multi-configured BNR

Multiple Feed Points

Multiple MLR points

Swing Basin 
(unaerated)

(swing zones – aerated or unaerated)

Zones Partition
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(aerated)



Facility Start-up Challenges

1 Facility Start-up: Aug ‘091. Facility Start-up: Aug 09
2. Recession Had Severe 

Effect on Region
• Unemployment: 14.6%U e p oy e 6%
• Foreclosures: #1 in US
St t Fl & L d3. Start-up Flows & Loads 
Below Design Values

4. Start-up Was Affected
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Start-up Conditionsp

Influent Start-up DesignInfluent
Characteristics

Start-up 
(Average)

Design
(max. month)

Flow (mgd) 0.16 1.0

BOD Load (lbs/day) 214 1,604

TSS Load (lbs/day) 200 1,764

TKN Load (lbs/day) 70 320TKN Load (lbs/day) 70 320

Flow: 6x ReductionFlow: 6x Reduction
Organic Loading: 8X Reduction
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Start-up Process Configurationp g
1. MLE Configuration

RAS d MLR t M i T d2. RAS and MLR at Maximum Turndown
3. Seed Sludge from Main Facility

a. 25,000 gallons TWAS
4. MLSS between 1,010 and 1,080 mg/L, , g

Aeration Basin Influent

654321

MLR

RAS

Anoxic

9 8 7

Aeration
Basin

Effluent
101112

Aerobic
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Effluent



Biomass Accumulation and 

MVWRC Commissioning Phase

Process Performance - Start-up
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Troubleshooting MLSS Instability
Challenge Possible Cause(s) Proposed Solution(s)

Solids settling in pipes, splitter  Low influent flow  Increase RAS and MLR return flow
structures, and inside the 
basin  

 Power outages

 Issues with mixer installation

 ML diverted to Headworks for 
flushing

 Recirculate RAS in RAS wetwell

 Install temporary coarse-bubble 
system in splitter boxes

 Verify correct mixer installation

Wasting solids  WAS pump testing

 Discharge to existing ponds

 Stop wasting

 Verify correct mixer installation

Biofilm layer at AB and SC  Not determined  Occasionally wash down walls and 
submerged equipment with plant 
water

Discharge to existing ponds

Midge fly proliferation 
(Bloodworms potentially 
feeding on acti ated sl dge

 Addition of pond water  Stop transfer of pond water to plant

water
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feeding on activated sludge 
bacteria depleting activated 
sludge biomass)



Troubleshooting Process InstabilityTroubleshooting Process Instability
Challenge Possible Cause(s) Proposed Solution(s)

High nitrate concentration in 
effluent

 Excessive aeration

 Low MLSS concentration

 Lack of readily available

 Reduce process air flow

 On-off operation for air diffuser 
grid Lack of readily available 

carbon source for 
denitrification

Hi h DO t ti i

g

 Modify process configuration

 Adjust RAS and MLR to increase 
d t ti ti i i High DO concentrations in 

the RAS
detention time in anoxic zones

 Consider supplemental carbon 
source
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Process Modeling Performed to 
Add St t Ch llAddress Start-up Challenges

Obj i1. Objective
a. Evaluate Effects of High DO Concentrationsg
b. Evaluate Alternative Process Configuration

2. Modeling Tools
a. BiotranTM, Carollo Engineers
b BiowinTM EnviroSimb. Biowin , EnviroSim
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Process Model Configurations
Aeration Basin Influent

MLE Variation 
Proposed by Plant Operators 

654321
MLR

RAS

y

9 8 7
Aeration
Basin
Effluent

101112

Aeration Basin Influent

654321
MLR

RAS 4-Stage Bardenpho
Best Configuration

for Nitrogen Removal under

Anoxic
9 8 7

Aeration
Basin
Effluent

101112

for Nitrogen Removal under
Design Conditions
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Anoxic

Aerobic

Effluent



Simulated Nitrate Profiles for the 
MLE Variation Configuration

30

24.1 24.1
23.6 23.7 23.9 24 24.125

30
840 SCFM Maximum  turn down

115 SCFM (Maximum 2.0 DO in all Aerobic Zones)

22.1
21.7 21.3 21.1

22.7
23.6 3

20

L)

Excessive aeration 
affects nitrogen removal 

15

nt
ra
ti
on

 (m
g/
L g

performance

Reducing aeration below

6 3 6 2 6 3 6 4 6 4 6 2 6.5

10

at
e 
‐N

 C
on

ce
n Reducing aeration below 

blower turn down was 
necessary

6.3 6.2

4.7
4.1 3.7 3.4

5.3
6.3 6.4 6.4 6.2 6.5

5

N
it
ra

Filename.ppt

0

Z1 Z2 Z3 Z4 Z5 Z6 Z7 Z8 Z9 Z10 Z11 Z12

Zones



MLE Variation & 4-stage Bardenpho 
Si l t d Nit t P filSimulated Nitrate Profiles
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Stable MLSS Concentration 
after Troubleshooting
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Current Performance Exceeds 
Treatment Goals
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ConclusionsConclusions
1. External Factors Outside the Design Intent Can g

Significantly Affect Plant Performance
2. Having a Dedicated Team of Engineers and2. Having a Dedicated Team of Engineers and 

Operations Staff Can Enhance Identification and 
Implementation of Optimization ActionsImplementation of Optimization Actions

3. Providing a Flexible Design to Accommodate 
Various Process Configurations EnhancesVarious Process Configurations Enhances 
Success
Initially It’s a Slow Road to Recovery But the End4. Initially It’s a Slow Road to Recovery But the End 
Results Can Be Rewarding
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