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• Combined water, wastewater, and 
stormwater utility

• $409M Enterprise (FY19)
• 860+ Employees
• 470,000 residents served inside the city; 

200,000 residents outside the city
• Over 2,800 miles of water mains and 2,800 

miles of sewer mains in Kansas City across 
318 square miles. 

• Produces an average of 94 MGD

Overv iew of  KC Water
Large  Serv ice  Area-Rela t ive ly  Smal l  Popula t ion

KC 14% of 
Combined 
Population of 
San Francisco, 
Miami, 
Philadelphia 
and
Boston

Blue River WWTP

Birmingham WWTP

Westside WWTP



DETERMINING THE NEED
F O R  A B I O S O L I D S  I M P R O V E M E N T  P R O J E C T



CO
ST

• Costly incinerator upgrades
• Air emissions challenges
• Landfills not available, no longer a viable option
• Class A product for beneficial reuse

DETERMINING THE NEED
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OWNER’S ADVISOR
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• Staff augmentation
• Technical guidance 
• Delivery method analysis 

and recommendation
• Risk identification and 

analysis support
• Support to achieve 

desired outcome
• BIM Development

RIGHT PEOPLE RIGHT TIME 

MAKING
“RIGHT”

DECISIONS

COST AND
SCHEDULE

MGMT
DELIVERY
METHODS

RISK
MGMT

WHOLE 
PLANT

SIMULATION
PRE- AND
POST-THP

ENERGY
MGMT

THP
PROCESS

SIDESTREAM
TREATMENT

RIGHT DECISIONS



OPTIONS CONSIDERED
S U S TA I N A B L E  D E C I S I O N S  P R O C E S S E S
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OPTIONS CONSIDERED
Multi‐Hearth Furnace

Photo Credit: Shaun O’Kelley, Blue River WWTP

Thermal Hydrolysis

Photo Source: Wikimedia, THP -
https://commons.wikimedia.org/w/index.php?curid=50970357

Lime Stabilization
Photo Source: www.irishwaste.net/service/industrial-services/mobile-lime-stabilisation-plants/

Fluidized Bed
Photo Source:  Kuzu Grup, Fluid Bed -
http://www.kuzugrup.com/en/proje/buski-fluidized-bed-sludge-
incineration-and-energy-production-plant/
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QUADRUPLE BOTTOM LINE



Positive Impacts of Thermal Hydrolysis on Digester Biology, 
Rheology, Capacity and Up/Downstream Processes

Increase Digester Capacity
• > 2 times the loading of conventional 

digestion
• Reduced tankage install

Hygienization
• Class A sterilization
• Makes mesophilic digestion more 

robust

Thermal
Hydrolysis

Mesophilic 
Anaerobic

Digestion

“Pressure 
Cook” 

20 minutes 
at 320 oF

Rheological Properties
• Reduced viscosity (easier to pump)
• 10 percent sludge readily flows
• Reduced pumping and mixing 

requirements
Biosolids Characteristics
• >30 percent TS cake typical
• Stackable cake
• Low odor product

Biogas Production
• Increased yield 
• Higher methane content in gas



BENEFITS



BENEFITS
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Elimination of 
incineration and 

emissions

All solids 
processed 

through existing 
digesters

Class A product, 
beneficial use of 

biosolids

Energy recovery Odor reduction



DESIGN SUMMARY



Proposed Sol ids Loadings—Including 
Wests ide WWTP

Parameter 2025 2035
Loading Condition Annual 

Average
Max Month Annual 

Average
Max Month

Primary Sludge, 
Tons DS/day

45.5 59.0 45.2 58.6

Secondary Sludge, Tons DS/day 22.8 28.7 28.3 37.1
Total Sludge, Tons DS/day 68.3 87.7 73.5 95.7
Pre-dewatered Sludge, % TS  
(diluted < 18% before AD)

20% - 24% 20% - 24% 20% - 24% 20% - 24%

Total Sludge to THP, Tons 
DS/day

66.9 85.9 72.0 93.7

Volatile Solids, % VS/TS 72% - 76% 72% - 76% 72% - 76% 72% - 76%



Proposed THP System 

THP Units

Primary Sludge

PS Screens

East Sludge 
Holding Tank

Centrifuges
Pre-dewatering

Polymer Feed System

THP Feed Tank

Thickened WAS

Existing Systems  
New Process

To Land Application 
or Landfill

Storage and Loadout

On-site Boiler/
Steam Generator

Combined Heat Power (future)

Biogas Cleaning

Anaerobic DigestersHeat Exchanger West Sludge 
Holding Tank

Centrifuges

Polymer Feed System

Not Shown: Odor 
Control, FOG, and 

Sidestream 
Management Systems 

Post-dewatering



Biosol ids Faci l i ty  Conceptual  Design



DRIVING INNOVATIONS
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DRIVING INNOVATIONS

• Risk Management
• Collaborative Project Delivery (Design/Build)
• Building Information Model (BIM)

• Approved Financing
• Water Infrastructure Financing

and Innovations Act (WIFIA) - 2018
• Clean Water State Revolving Fund (SRF)



Def in ing KC Water ’s  BIM Program
• 3D based design
• Automated interference 

detection
• Design and constructability 

reviews 
• Contractor schedule/budget 

management, phasing 
scenarios

• Whole-life asset 
management

• Defined protocols for future 
BIM
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Design
ReviewClash 

Detection Analysis

Drawings & 
Schedules

Visualization

SpecificationsScheduling

Cost 
Estimating

B I M — B u i l d i n g  I n f o r m a t i o n  M o d e l



SCHEDULE



SCHEDULE
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COMPLETE PRELIMINARY 
DESIGN

ISSUE RFQ

LATE SUMMER 
2019

SHORTLIST

ISSUE RFP

FALL 2019

EVALUATE PROPOSALS

WINTER 2019

DESIGN/BUILDER 
NOTICE TO PROCEED

SUMMER 2020
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QUESTIONS?


