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Figure 3: Project Location [3]
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Figure 4: Existing Site Layout [4]
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Demand Calculations

Table 1: Total Production

Demand per capita (gallons per day per person)

Build Out Population: Q2019
The maximum population p0p2019

for an area
Total production needed by Build Out Date(mgd)*

Qbulld out — q * POPpuild out E

Total productlon needed by NGWTP(mgd)**

____ Qnowrr = Qvuitaoue — Qsvwre| 66

* The build out population was used because of its closeness to the 2050 population
** Daily Demand Factors were carried through from present WTP productions
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Demand Calculations - Phasing

Design production based on
population estimates

Even years & even productions

Table 2: Production Timeline

Production of NGWTP by Year
Deisgn
Year [Production(MGD)

Phase 0| 2021
Phase 1| 2030

Phase 2| 2050




Matrix Criteria

Lifecycle Costs

Cost estimation formulas
o&M

Cost estimation formulas
Social & Environmental Factors

Available literature

Process efficiency improvements
Staffing Levels

Available literature

Portion of O&M from Staffing
Process Efficiency Improvements

Process Dependent
Feasibility/Constructability

Complexity of design

Resistance to dust storms/heat

Alternative footprint
Weighting

Treatment Process Dependent




Preliminary Treatment

Screening

e Bar screen considered enough
for preliminary treatment

Figure 6 : RakeFlex Bar Screen[11]



Primary Treatment - Decision Matrices

Table 3: Primary Clarifier Decision Matrices

Primary Clarifier

Raw Value
Lifecycle Costs M&O

($) ($/yr)
Best Value 750,000 103,500

Rectangular 750,000 206,880
Circular 864,600 103,500

Alternatives

Weighted Score
Social &
Alternatives Lifecycle Costs M&O Environmental
Factors
Weight (! 1 3
Rectangular 0.67 1.00
Circular 1.00 1.00

Staffing Process Efficiency  Feasibility/  Total Weighted
Levels Improvements Constructability




Primary Treatment - Design

_ glp — p)d?

S
Table 4: Rectangular Clarifier Design

Equation 1: Stokes Equation for Laminar Flow Rectangular clarifier

i Dimensions of Clarifier 13.3m wide, 4.3m depth,
I — outlel
sludge scraper

fioating debris
37.3m long

Phase 0 1 Rectangular Tank

on pulley system

(2021) Surface area : 496m?
45 MGD

Phase 1 Adding 1 Tank (Total 2
(2030) rectangular clarifiers)
60 MGD Total Surface area: 992m?

Figure 7: Rectangular Clarifier [5]




Disinfection - Decision Matrices

Table 5: Disinfection Decision Matrices

Disinfection

Raw Value
Lifecycle Costs  M&O
($) ($/yr)
Best Value 1,769,525 77,407
Pre-Ozonation (LOX) and
UV (Trojan UV Signa)
UV (Trojan UV Signa) 3,294,000 138,000
Chlorination
(Sodium Hypochlorite)
Ozonation (LOX) 20,961,528 2,503,729
Pre-Ozonation (LOX) and
Chlorination (Sodium Hypochlorite)

Alternatives

24,255,528 2,641,729

1,769,525 77,407

22,731,053 2,581,135

Weighted Score
Social &

Alternatives Lifecycle Costs M&O  Environmental
Factors

Weight 1 4 1 10

Pre-Ozonation (LOX) and

UV (Trojan UV Signa)

UV (Trojan UV Signa)

Chlorination

(Sodium Hypochlorite)

Ozonation (LOX)

Pre-Ozonation (LOX) and

Chlorination (Sodium Hypochlorite)

Staffing Process Efficiency ~ Feasibility/  Total Weighted
Levels Improvements Constructability Score




Disinfection (Ozone) - Design

Table 6: Ozone Design

Desired Ozone Dosage

4ppm (4mg/l)

Ozone Concentration in Feed Gas (assumption) 12%

Ozone Diffuser

Ozonia Dome Bubble Diffusers

Required Ozone Generation Rate found for each phase OsGenRate = Q * 03 4,5 * 8.34/ef f.

Required Contact Chamber Volume

V=t*Q

Ozone Contact Tank Dimensions Designed 6.6m deep X 3.4m wide X 16.5m long

Number of Cells in Contact Chamber

10 (9 contact cells and 1 inlet cell)

Phase 0
(2021)
45MGD

OzGenRate

1668lb/d

0; Generator

2 Ozonia CFV-30 (1 for use, 1 for redundancy)

Contact Chambers Needed

2 (1 for use, 1 for redundancy)

Phase 1
(2030)
70MGD

OzGenRate

2594.67Ib/d

03 Generator

3 Ozonia CFV-30 (2 for use, 1 for redundancy)

Contact Chambers Needed

3 (2 for use, 1 for redundancy)

Figure 9: Diagram of Over-Under Contact Chamber [5]



Disinfection (UV) - Design

Figure 11: TrojanUV Signa Photo [7]

Table 7: UV Design

uv

TrojanUV Signa lamps will be used
Each TrojanUV solo lamp is 1000 Watts

Phase 0 144 lamps

(2021)
45MGD 6 Banks-5 for flow, 1 for redundency

Phase 1 Add 48 lamps (192 total

(2030) i
60MGD 8 Banks-7 for flow, 1 for redundency

Phase 2 Add 24 lamps (216 total

(2050) i
70MGD 9 Banks-8 for flow, 1 for redundancy

12



Secondary Treatment - Decision Matrices

Table 8: Secondary Clarifier Decision Matrices

Secondary Clarifier

Raw Value
Lifecycle Costs M&O

($) ($/yr)
Best Value 336,854 5,053

Circular 2,419,055 27,665
Floc Blanket 336,854 5,053
Rectangular 6,030,664 219,597
Lamella/Plate 109,433,114 1,549,923

Alternatives

Weighted Score
Social &
Alternatives Lifecycle Costs M&O  Environmental
Factors
Weight 1.5 1.5 1 1 3
Circular 0.209 0.500  1.000 3.000
Floc Blanket 1.500 0.214  0.200 1.800
Rectangular 0.084 0.429  0.800 1.800
Lamella/Plate 0.005 1.000 0.200 3.000

Staffing Process Efficiency  Feasibility/  Total Weighted
Levels Improvements Constructability Score
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Equation 1 : Stokes Equation for Laminar Flow

Final Design (14 m diameter)
Total Surface Qverdesign

Count Area (mz) Percentage

Phase O 616
Phase 1 924

Phase 2 924

Table 9 : Secondary Clarifier Design Phasing Information

Secondary Treatment - Design

Figure 12: Circular Clarifier [5]

Side water depth, m (ft)
Tank diameter, m (ft*) Minimum

Suggested
Up to 12 (40 3 (10 3.7 (12
12 -21 (40-70) 3.3(11) 3.7(12)
21-30 (70 - 100) 3.7 (12) 4(13)
30 — 43 (100 — 140) 4(13) 43 (14)

>43 (140) 43 (14) 46 (15)

Table 10: Recommended Clarifier Tank Depths [5]
14



Filtration - Decision Matrices

Table 11: Filtration Decision Matrices

Filtration

Raw Value
Lifecycle Costs

($)
Best Value 8,854,154 200,000
Rapid Sand Filter
(Anthracite/Sand)
Cloth Media Filter 10,000,000 200,000
Slow Bio-Sand Filter 14,412,231 720,611
Ultrafiltration 98,139,691 8,247,032
Reverse Osmosis w/
Pre-Treatment

Alternatives

8,854,154 554,889

196,279,382 17,729,152

Weighted Score
X . ?oqal B Staffing Process Efficiency Fea5|b|||ty/. . Total Weighted
Alternatives Lifecycle Costs Environmental Constructabili
Levels Improvements Score
Factors ty
Weight
Rapid Sand Filter
(Anthracite/Sand)
Cloth Media Filter
Slow Bio-Sand Filter
Ultrafiltration
Reverse Osmosis w/
Pre-Treatment




Filtration- Design

Table 12: Filtration Design

Rapid Sand Filtration-Veolia Filtrafl

Phase 0 Phase 1 Phase 2
(2025) 45MGD (2030) 60MGD (2050) 70MGD
Desired Velocity (m/h) 1
Total Required Filter Area, Ay (m*) = Q/V 443.6 591.5

Minimum Filters Needed with filter size of 50m? 12 15
#Filters = Ay /50m?

10 (9 for treatment, | 14 (12 for treatment, | 16 (15 for treatment,

NumberorFiltsrs Total 1 for redundancy) 2 for redundancy) 1 for redundancy)

Height of Filtration Unit (including 1m for
underdrain system, media, water level, 0.6m
freeboard)

Figure 13: Veolia FiltraFlo TGV Media
View [8]

(Qveoua

WATER

Solutions & Technoiogies
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Table 13: Solids Decision Matrices

Biosolids
Raw Value
. Initial
Alternatives
Investment(S)
Best Value
Belt Filter Press
Heat Drying
Centrifuge Thickening
Gravity Thickening
Weighted Score
Social &
Environmental

Initial Total Lifecycle
Investment Cost

Alternatives
Factors

Weight

Belt Filter Press

Heat Drying

Centrifuge Thickening

Gravity Thickening

Solid Treatment

Total Weighted
Score

) sludge feeding

) Drive rollers

3) High pressing rollers

) Low pressing rollers

(3) Belt tensioning rollers

8’ Tracking rollers

Figure 14: Belt Filter Press Diagram [9]

) Belt washing system
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Hydraulics

Table 14:Pump Information

Maximum Flow
: 70
Capacity (MGD)
Pipe Material
Pipe Diameter (ft)

-1
=]
|

Number of Pumps |3 (1 forredundancy)
Type of Goulds 3420
Pumps centrifugal pump

Capacity(GPM) 65,000
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Figure 15: System Curve 18
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Final Design Summary - Plant Flow Chart

Secondary
Sedimentation

BarScreen [ =2 Prlmary % Ozonation [ =

Sedimentation

Distribution Eo ) UV/Chlorine PSS Filtration



Final Design Summary - Treatment Phasing

Table 15: Design Summary

Rapid Sand
Filter UV Lights

Primary |Secondary

(Anthracite/Sand) Clarifier Clarifier

2 Ozonia CFV- 30

generators [1 for i Bedenadiar] 2484mM
Phase 0 treatment, 1 for g circular

10 filters 144 lamps Tank ;
(2021) 45 redundancy] A8 5Baiks Sutfats ErsE: clarifiers) .
MGD 2 Contact Chambers [1 466m2 Surface area:
for treatment, 1 for & 615m?
redundancy]

+1 Ozonia CFV-30 +2(14m

generator [2 for +1 (Total 2 circular

Phase 1 treatment, 1 for i i +482|Zm pks and rectangular clarifiers)
(2030) 60 redundancy] iRl (34.otal) i tanks) Surface area:

MGD +1 Contact Chamber [2 Gl IarrfT:tasl ll:ﬁks) Total Surface 307m2
for treatment, 1 for Ps, area: 992 m? | Total Surface

redundancy] area: 922 m?

it 2 filters (16 total) - ;a:piand
+ ers ota an
(2050) 70

768 mzsize (Total 216
MGD lamps, 9 banks)




Cost Analysis - Example Calculation

Table 16 : Example Cost Analysis Table
Ozone

initialyear | 2009|vear|

2021Year
1 Calculating interest rate
2 Initial year values Constants[ 1] [Annualof initialyearcPl | 214537 |
3 Converted to present day money Januaryof2021cPl | 261582 |

.582
Percentage increase between Years
4 Grand Total Per year Inflation %
2

Projected Present Inflation Rate

Principal Cost

2 |Initial year Mone
. g . O&M Yearly Cost S 1,380,248 [S/yr

Principal & O&M Yearly Cost Phase 0 $ 9,352,344 |3
(Simple interest) S/yr

~ T . O&MTotal Cost _ ___ _ _ _ _ | 544,599,186 _
P = F(l + l) Principal Cost

Initial year Money

Equation 2 : Simple Interest O&M Yearly Cost S 673,190 [$/yr
Principal Cost $12,012,138 S
O&M Total Cost 2021 Money  |0&M Yearly Cost S 836,591 |$/yr

(Uniform Series) 0&M Total Cost

(1+)"—1

Principal Cost

Initial year Money
O&M Yearly Cost _
Phase 2 Principal Cost
2021 Money O&M Yearly Cost

Equation 3 : Uniform Series O&M Total Cost

Completion |2021 Money Total Cost $84,195,151

P=A

iA+n




Cost Analysis - Totals

By By
Phase Process

Phase Completion Costs Process Completion Costs

Phase 0 S 83,476,642 Ozone S 84,195,151
Rapid Sand Filter

(Anthracite/Sand) S 22,129,395

Phase 1 S 43,979,156
Phase 2 S 7,633,875

UV Lights S 8,628,595
e — Primary Clarifier S 19,138,194
Secondary Clarifier S 998,338
Grand Total S 135,089,673

Table 18: Cost by Process

Grand Total S 135,089,673




Social

ImMpacts

Table 19: Impacts

Economic

Environmental

Positive

Potable water is
provided
*Reduced chlorine
usage
*Quality potable water

L ow cost treatment
options
Low upkeep
treatment options
Future proof

*Reduced

chemical usage
*Solids
applications

Negative

«QOdor
*Noise

*Expensive disinfection

Disinfection
byproducts (DBPs)
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