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Project Introduction

Figure 1: Project Vicinity [1]
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Rainbow Valley Water Reclamation Facility
● Current Capacity = 0.75 MGD
● Design Capacity = 3 MGD

Reason for Expansion
● Population Growth
● Land Development
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Project Requirements

● Provide Redundancy

● Address Odor Control

● Produce Class A+ Effluent

● Produce Class B Biosolids

● Meet Effluent Limits

Effluent Limits

TSS <10 mg/L

BOD <10 mg/L

Table 1: Effluent Limits [2]
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Preliminary Treatment (Screening) Alternatives 

Static ScreenFine Screen Step Screen

Figure 2: Fine Screen Example [3] Figure 3: Static Screen Example [4] Figure 4: Step Screen Example [5]
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Preliminary Treatment (Screening) Decision Matrix

Preliminary Treatment (Screening)

Criteria Weight (%) Fine Screen Step Screen Static Screen

Capital Cost 30 3 1 2

Maintenance & Operation 25 3 2 1

Construction Time/Constructability 15 2 1 3

Odor Control 10 2 3 1

Social & Environmental Impacts 10 2 3 1

Staffing 10 3 2 1

Weighted Average 100 2.65 1.75 1.6

Table 2: Screening Decision Matrix
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Preliminary Treatment (Grit Chamber) Alternatives

Horizontal Flow Grit 

Chamber
Aerated Grit Chamber Vortex Grit Chamber

Figure 5: Aerated Grit Chamber 
Example [6]

Figure 6: Horizontal Flow Grit 
Chamber Example [7]

Figure 7: Vortex Grit Chamber 
Example [8]
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Preliminary Treatment (Grit Chamber) Decision Matrix

Preliminary Treatment (Grit Chamber)

Criteria Weight (%)
Aerated Grit 

Chamber

Horizontal Flow Grit 

Chamber

Vortex-Type Grit 

Chamber

Capital Cost 25 3 2 1

Removal Efficiency 20 2 3 3

Construction Time/Constructability 15 2 1 3

Maintenance & Operation 10 2 1 3

Footprint 20 2 1 3

Energy Consumption 10 1 3 2

Weighted Average 100 2.15 1.85 2.4

Table 3: Grit Chamber Decision Matrix
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Equalization Basin Alternatives

In-Line Equalization Basin

Side-Line Equalization Basin

Figure 8: In-Line Equalization Basin Example [9]

Figure 9: Side-Line Equalization Basin Example [9]
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Equalization Basin Decision Matrix

Equalization Basin

Criteria Weight (%) In-Line Basin Side-Line Basin

Relative Cost 40 2 1

Maintenance and Operation 25 2 1

Construction Time/Constructability 20 2 1

Staffing 15 2 1

Weighted Average 100 2 1

Table 4: Equalization Basin Decision Matrix
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Primary Treatment Alternatives

Bridge Support Clarifier Column Support Clarifier

Figure 10: Bridge Support Clarifier Example [10] Figure 11: Column Support Clarifier Example [11]
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Primary Treatment Decision Matrix

Primary Treatment (Primary Clarifier)

Criteria Weight (%)
Bridge Support 

Clarifier

Column Support 

Clarifier

Capital Cost 40 1 2

Surface Area Requirements 25 1 2

Construction Time/Constructability 20 1 2

Maintenance & Operation 15 2 1

Weighted Average 100 1.15 1.85

Table 5: Primary Clarifier Decision Matrix
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Secondary Treatment Alternatives

Membrane BioreactorConventional Activated Sludge Moving Bed Bioreactor

Figure 12: Conventional Activated Sludge 
Example [12]

Figure 13: Membrane Bioreactor 
Example [13]

Figure 14: Moving Bed Bioreactor 
Example [14]
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Secondary Treatment Decision Matrix

Secondary Treatment

Criteria Weight (%)
Conventional 

Activated Sludge

Membrane 

Bioreactor

Moving Bed 

Bioreactor

Capital Cost 20 1 3 2

Maintenance & Operation Cost 25 3 1 1

Construction Time/Constructability 25 2 1 2

Life Cycle Cost 15 3 1 1

Footprint 10 1 2 3

Removal Efficiency 5 1 2 3

Weighted Average 100 2.05 1.55 1.75

Table 6: Secondary Treatment Decision Matrix
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Advanced Treatment Alternatives 

Disc Filter Sand Filter

Figure 15: Disc Filter Example [15] Figure 16: Sand Filter Example [16]
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Advanced Treatment Decision Matrix

Advanced Treatment

Criteria Weight (%) Disc Filters Sand filters

Capital Cost 30 2 1

Constructability/Construction Time 10 2 1

Maintenance & Operation 25 2 1

Removal Efficiency 35 2 1

Weighted Average 100 2 1

Table 7: Advanced Treatment Decision Matrix
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Disinfection Alternatives

Ultraviolet DisinfectionChlorine Contact Basin Ozone Disinfection

Figure 17: Chlorine Contact Basin 
Example [17]

Figure 18: UV Disinfection Example [18] Figure 19: Ozone Disinfection 
Example [19]
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Disinfection Decision Matrix

Disinfection

Criteria Weight (%) Chlorination Tank UV Ozone

Relative Cost 30 2 3 1

Surface Area Requirements 20 1 3 2

Social & Environmental Impacts 10 1 3 2

Maintenance & Operation 15 3 2 1

Disinfection Rate 25 1 2 3

Weighted Average 100 1.6 2.6 1.8

Table 8: Disinfection Decision Matrix
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Solids Management Alternatives

Drying BedCentrifuge Filter Press

Figure 20: Centrifuge Example [20] Figure 21: Drying Bed Example [21] Figure 22: Filter Press Example [22]
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Solids Management Decision Matrix

Solids Management

Criteria Weight (%) Centrifuge Drying Beds Filter Press

Relative Cost 30 2 1 3

Environmental/Social Impacts 10 3 1 2

Drying Time 20 3 1 2

Surface Area Requirements 25 3 1 2

Maintenance & Operation 15 3 1 2

Weighted Average 100 2.7 1 2.3

Table 9: Solids Management Decision Matrix
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PISTAWORKS Screening and Grit Removal All-in-One Package

FLOW CAPACITY: 4 MGD
- 6mm Spiral Fine Screen
- 95% Grit Removal

NUMBER OF UNITS: 2

Figure 23: PISTAWORKS Package [23]
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Odor Control

Figure 24: Activated Carbon Schematic [24]

● Concrete block building will cover the screen and grit 
chamber units

● Ventilation systems and activated granular carbon drums 
will purify odor from air 

20’

65’

52’
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Equalization Basin Design

15’

50’

40’

2.5’

23

Air Requirement 512 ft^3/min

Freeboard 2.5 ft

Figure 25: Influent Flow Graph



Column Support Primary Clarifier

NUMBER OF UNITS: 2
DIAMETER: 65’
SIDE WATER DEPTH: 10’ 2”

Figure 26: ENVIRODYNE Column Support Clarifier [25]

SETTLING VELOCITY: 0.094 FT/S
DETENTION TIME: 2.13 HRS
ENERGY CONSUMPTION: 13.4 kW/DAY

INFLUENT BOD: 225 mg/L  
EFFLUENT BOD: 169 mg/L > 10 mg/L
INFLUENT TSS: 250 mg/L
EFFLUENT TSS: 125 mg/L > 10 mg/L
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Activated Sludge Design (Aeration Basin)

20’

62.5’

40’

Flow Capacity 0.75 MGD

Number of Basins 5

Detention Time 9.45 HRS

Return Activated Sludge 85%

Waste Activated Sludge 15%

Influent BOD 169 mg/L

Effluent BOD 8.4 mg/L < 10 mg/L

Influent TSS 125 mg/L

Effluent TSS 12.5 mg/L > 10 mg/L

Table 10: Activated Sludge Data
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Activated Sludge Design (Secondary Clarifier)

Flow Capacity 0.75 MGD

Number of Clarifiers 5

Detention Time 9 HRS

Energy Consumption 13.42 kW/Day

Settling Velocity 0.008 FT/S

Settling Time 31 MIN

15’

55’

Table 11: Secondary Clarifier Data
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Disc Filter

FLOW CAPACITY: 3 MGD

NUMBER OF NEW UNITS: 2

PORE SIZE: 10 MICROMETERS

REMOVAL EFFICIENCY OF 
SUSPENDED SOLIDS: 98%

INFLUENT TSS: 12.8 MG/L
EFFLUENT TSS: 5 MG/L < 10 mg/L

Figure 27: Hydrotech HSF2200 Disc Filter  [26]
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Ultraviolet Disinfection System

FLOW CAPACITY: 0.5 MGD

NUMBER OF UNITS: 7

LENGTH: 9’ 7”

WIDTH: 1’ 6”

UV MODULES: 12 PER CHANNEL

LAMPS: 4 PER CHANNEL

UV TRANSMISSION: 65%
Figure 28: Single TrojanUV 3000 PTP Units [27]

28



Decanter Centrifuge

FLOW CAPACITY: 190,000 GPD
NUMBER OF NEW UNITS: 3
MINIMUM SOLID CAPTURE: 95%

*Assume 15% WAS ~ 450,000 GPD

20’

NUMBER OF CONVEYOR BELTS: 3

Figure 29: Andritz D4L Decanter Centrifuge [28]

Figure 30: Rubber Conveyor Belt [29]
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Hydraulic Analysis

Figure 31: Pump and System Curve
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Figure 32: Taco CI4009D Pump [30]
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Proposed Hydraulic Profile 34



Engineers Opinion of Probable Cost

Includes:
● Earthwork ~ $65,000

● Concrete Excavation & Installation ~ $265,000

● Capital & Installation Cost of Prefabricated Equipment ~ $5,610,000

● Activated Sludge Process ~ $22,000,000

● Pipes, Pumps, & Splitter Boxes ~ $2,900,000

● Odor Control ~ $40,000 Total Engineers Opinion of Probable Cost

$31,617,180
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Operation and Maintenance Cost Analysis

Operation:

● Energy Consumption ~ $1,514,300

● Labor ~ $190,000

Maintenance ~ $2,900,000

● Inspections

● Oil Changes

● Replacements of Parts

● Cleaning of Parts

Annual Operation & Maintenance Cost

$4,731,950
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Impact Analysis 37

People (Social) Planet (Environmental) Price (Economic) Total Max-Min SI

Alternative 1:

Implementation 

of the Project

Positive 

Impacts

-More residential 

opportunity

-More jobs provided

70

-More wastewater treated

-Addition of odor control

55

-More money into 

economy

-More land 

development

Score: 75
75 200 20 180

Negative 

Impacts

-Close housing to the 

facility

-City may grow too fast

-Construction will disrupt 

area

-More odorous gas

-Very expensive 

project

-Higher O&M cost

Alternative 2: 

Not 

Implementing 

the Project

Positive 

Impacts

-City would remain less 

crowded

-City resources used 

elsewhere

40

-No disruption to the 

existing land

-More free land around 

the facility

65

-City can use money 

elsewhere

-Lower O&M cost 

remain

65 140 30 110

Negative 

Impacts

-Less housing 

opportunities

-Less access to 

additional reclaimed 

water.

-Natural water sources 

would be utilized more

-Lack of odor control

-Less land 

development

-Additional treated 

water needed 

transported to the city
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Questions?
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We competed at the AZ Water Student Design Competition on April 23rd and we won!!



Detailed Decision Matrices
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PistaWorks System 
Record Drawings
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Equalization Basin Calculations
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Primary Clarifier Calculations
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Aeration Basin 
Record Drawings
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Aeration Basin Calculations
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Secondary Clarifier Calculations
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Disc Filter 
Record Drawings
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UV Record Drawings
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Hydraulic Analysis
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Economic Analysis
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