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Board of Supervisors Board of Supervisors 
MeetingMeeting

Carson City Carson City 

M h 3 2011M h 3 2011

Public Works DepartmentPublic Works Department

Design Report Update:Design Report Update:
March 3, 2011March 3, 2011

g p pg p p
Water Reclamation PlantWater Reclamation Plant

Facility PlanningFacility Planning

Contract No. 2003Contract No. 2003--015 015 

Topics of DiscussionTopics of Discussion

•• BackgroundBackgroundBackgroundBackground

•• Current conditionsCurrent conditions

•• Challenges aheadChallenges ahead

•• Facility planningFacility planning

•• QuestionsQuestions
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Carson City Public Works DepartmentCarson City Public Works Department
B d f S i M tiB d f S i M tiBoard of Supervisors MeetingBoard of Supervisors Meeting

BackgroundBackground

Existing Water Reclamation Existing Water Reclamation 
Plant ProcessesPlant Processes

•• Capacity: 6.9 mgd Capacity: 6.9 mgd 

I fl t iI fl t i•• Influent screeningInfluent screening

•• Grit removalGrit removal

•• Primary settlingPrimary settling

•• Biological treatmentBiological treatment

•• Secondary clarificationSecondary clarificationyy

•• FiltrationFiltration

•• DisinfectionDisinfection

•• 100% Reuse100% Reuse
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Existing Reuse FacilitiesExisting Reuse Facilities
ConveyanceConveyance

•• Effluent Pump Station  Effluent Pump Station  

•• 10 miles of pipelines10 miles of pipelines10 miles of pipelines10 miles of pipelines

StorageStorage

•• Brunswick ReservoirBrunswick Reservoir

•• Capacity of 3,500 acreCapacity of 3,500 acre--ft ft 

•• Effluent Storage (Winter)Effluent Storage (Winter)

Reuse SitesReuse SitesReuse SitesReuse Sites
•• Golf Courses, State Prison Golf Courses, State Prison 

Farm, Parks, Farm, Parks, Cemetery, Cemetery, 
Carson River SpringsCarson River Springs

Carson City Public Works DepartmentCarson City Public Works Department
B d f S i M tiB d f S i M tiBoard of Supervisors MeetingBoard of Supervisors Meeting

Current ConditionsCurrent Conditions
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Need for Facility PlanningNeed for Facility Planning

InIn recognitionrecognition ofof thethe needneed toto planplan aheadahead andand toto
provideprovide longlong rangerange directiondirection forfor waterwater reclamationreclamationprovideprovide longlong rangerange directiondirection forfor waterwater reclamation,reclamation,
thethe CityCity authorizedauthorized preparationpreparation ofof thethe CarsonCarson CityCity
WaterWater ReclamationReclamation Plant,Plant, FacilityFacility PlanPlan DesignDesign
ReportReport..

•• Key DriverKey Driver: Increasing influent plant: Increasing influent plant flowflow•• Key DriverKey Driver: Increasing influent plant : Increasing influent plant flow flow 

•• Secondary DriverSecondary Driver: Regulatory (nitrogen): Regulatory (nitrogen)

Key Planning PrinciplesKey Planning Principles
•• Plan for a 25Plan for a 25--year horizonyear horizon

•• Plan processes which are the same orPlan processes which are the same orPlan processes which are the same or Plan processes which are the same or 
similar to existing processessimilar to existing processes

•• Size treatment processes to match Size treatment processes to match 
existing facilities existing facilities 

•• Provide a flexible layout Provide a flexible layout 

•• Plan for incremental expansion to Plan for incremental expansion to 
minimize fiscal and administrative impacts minimize fiscal and administrative impacts 
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Flow and Load Projections are Flow and Load Projections are 
the Cornerstone of Planningthe Cornerstone of Planning
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Average CBOD = 265
Average BOD = 345 mg/L

Biochemical Oxygen Demand (BOD)
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•Flow Increase Average 0.1 MGD/Year
•Seasonal variation
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Development of Influent Flow Development of Influent Flow 
Peaking FactorsPeaking Factors

1.10 x Average

Summary of Influent Flow Summary of Influent Flow 
Peaking FactorsPeaking Factors

Factor
2003/2006 

Plan 2007 Update 2010 UpdateFactor Plan 2007 Update 2010 Update

Average Day 
Maximum Month Flow

1.24 1.17 1.10 

Peak Day Flow 1.35 1.35 1.35

Peak Hour Dry 
Weather Flow

1.50 1.50 1.50

Peak Hour Wet 2.00 2.00 2.00
Weather Flow
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Unit Process Capacity SummaryUnit Process Capacity Summary
Process Unit

Estimated Capacity (mgd)
(all units in service) Design/Reliability Criteria

Anaerobic Digester
4.0

Add one or two units for regular operation and 
reliability

Tertiary Filters 5.6 Add one unit for regular operation and reliability

Trickling Filters Less than 2.0 Based on TF historical performance

A d P dAerated Pond 6.9* Additional aeration capabilities

Secondary Clarifiers

6.9

Capacity depends on Activated Sludge Process

At 6.9 mgd one additional unit shall be considered 
for reliability

WAS Thickening

6.9

Capacity depends on Activated Sludge Process

One additional unit shall be considered for reliability 
for high loads 

Chlorination Basins 6.9 One additional unit shall be considered for reliability

Primary Clarifiers 7.7 One additional unit shall be considered for reliability

Solids Dewatering Centrifuges 6.9 One unit out of service

Grit Removal 15 Peak hydraulic no standby 

Screening 15 Peak hydraulic standby manual screen

* Assumes maximum flow to trickling filters of 2.0 mgd.

The Good News….The Good News….

•• The plant continues to meet effluent The plant continues to meet effluent 
discharge limitsdischarge limits

•• Planning is complete to meet Planning is complete to meet future future 
treatment needs through treatment needs through 
the planning periodthe planning period

•• Influent flow to the plant has decreased Influent flow to the plant has decreased 
th t thth t thover the past three yearsover the past three years
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Carson City Public Works DepartmentCarson City Public Works Department
B d f S i M tiB d f S i M tiBoard of Supervisors MeetingBoard of Supervisors Meeting

Challenges AheadChallenges Ahead

The Challenges Ahead….The Challenges Ahead….
•• Several existing treatment facilities will Several existing treatment facilities will 

need rehabilitation in the near termneed rehabilitation in the near term

•• Upgrade and/or replacement of some Upgrade and/or replacement of some 
treatment processes is likely within the treatment processes is likely within the 
planning horizonplanning horizon

•• Certain influent Certain influent constituents have constituents have 
increased over the past severalincreased over the past several yearsyearsincreased over the past several increased over the past several years years 
which could require regulatory changeswhich could require regulatory changes
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WRP Plant PerformanceWRP Plant Performance
Although the treatment plant has been able to Although the treatment plant has been able to 
consistently meet the effluent discharge limits, the consistently meet the effluent discharge limits, the 
plant is showing some signs of stress.plant is showing some signs of stress.p g gp g g
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Regulatory RequirementsRegulatory Requirements
•• The future regulatory landscape could The future regulatory landscape could 

dictate higher levels of treatmentdictate higher levels of treatment
EDC’ dEDC’ d•• EDC’s and EDC’s and 
pharmaceuticalspharmaceuticals

•• Odor emissionsOdor emissions

•• Effluent nitrogenEffluent nitrogen
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Carson City Public Works DepartmentCarson City Public Works Department
B d f S i M tiB d f S i M tiBoard of Supervisors MeetingBoard of Supervisors Meeting

Facility PlanningFacility Planning
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CIP Development Focuses on CIP Development Focuses on 
Three Project CategoriesThree Project Categories

Capacity • Increasing Flows

Rehab/ 
Replace

Expansion • Regulatory Changes

• Aging Infrastructure
• Equipment Failure 

Capital
Improvement

Plan

Process 
Optimizing

• Operational Efficiency
• Plant Reliability

“Trigger Curve” Concept“Trigger Curve” Concept
Planning and facility construction is implemented Planning and facility construction is implemented 
when actual wastewater flows reach prewhen actual wastewater flows reach pre--determined determined 
“trigger” values.“trigger” values.
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Influent Flow ProjectionInfluent Flow Projection

New IndustryNew Industry
oor Businessr Business

ContinuedContinued
Sluggish GrowthSluggish Growth

Baseline Processes (Design Report) Baseline Processes (Design Report) Baseline Processes (Design Report) Baseline Processes (Design Report) 
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Seasonal Nitrogen RemovalSeasonal Nitrogen RemovalSeasonal Nitrogen RemovalSeasonal Nitrogen Removal

Continuous Nitrogen RemovalContinuous Nitrogen RemovalContinuous Nitrogen RemovalContinuous Nitrogen Removal
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Advanced Wastewater TreatmentAdvanced Wastewater TreatmentAdvanced Wastewater TreatmentAdvanced Wastewater Treatment

Annual Capital ExpendituresAnnual Capital Expenditures
Rehabilitation/Rehabilitation/
ReplacementReplacement

Regulatory/Regulatory/
ReliabilityReliability

Expansion/Expansion/
OptimizationOptimization
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Cumulative Capital ExpendituresCumulative Capital Expenditures

Carson City Public Works DepartmentCarson City Public Works Department
B d f S i M tiB d f S i M tiBoard of Supervisors MeetingBoard of Supervisors Meeting

Questions?Questions?


