
DISTRICT OF COLUMBIA
WATER AND SEWER AUTHORITY

Board of Directors

Meeting of the 
Environmental Quality and Sewerage Services 

Committee 

5000 Overlook Avenue, SW, Room 407
Thursday, October 20, 2016

9:30 a.m.

I. Call to Order                                                    Bo Menkiti, Vice Chair

9:30 a.m. II. AWTP Status Updates Aklile Tesfaye
1. BPAWTP Performance

9:45 a.m. III. Asset Management Program Updates Craig Fricke

10:15 a.m. IV. Action Items John Bosley/Len Benson

Joint Use                                               

1. WAS-12-033-AA-RE Fleet Management Services, Centerra Integrated 
Services

2. WAS-12-035-AA-RE Parts Supply for Fleet Management, Centerra Integrated
Services

3. DCFA #481 WSA – Project Delivery Services for Sewer Service Areas,
Greeley and Hansen/ O’Brien & Gere Joint Venture

4. IFB No. 150200 - Watts Branch Sewer Rehabilitation Phase III and Spring 
Valley Sewer Rehabilitation, SAK Construction, LLC

Non-Joint Use

1. None

10:45 a.m. V. Other Business/Emerging Issues                           . 

10:55 a.m. VI. Adjournment Bo Menkiti, Vice Chair

* The DC Water Board of Directors may go into executive session at this meeting pursuant to the 
District of Columbia Open Meetings Act of 2010, if such action is approved by a majority vote of 
the Board members who constitute a quorum to discuss: matters prohibited from public 
disclosure pursuant to a court order or law under D.C. Official Code § 2-575(b)(1); contract 
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negotiations under D.C. Official Code § 2-575(b)(1); legal, confidential or privileged matters 
under D.C. Official Code § 2-575(b)(4); collective bargaining negotiations under D.C. Official 
Code § 2-575(b)(5); facility security under D.C. Official Code § 2-575(b)(8); disciplinary matters 
under D.C. Official Code § 2-575(b)(9); personnel matters under D.C. Official Code § 2-
575(b)(10);proprietary matters under D.C. Official Code § 2-575(b)(11); decision in an 
adjudication action under D.C. Official Code § 2-575(b)(13); civil or criminal matters where 
disclosure to the public may harm the investigation under D.C. Official Code § 2-575(b)(14), and 
other matters provided in the Act.

Follow-up Items from Prior Meetings:

1. Assistant General Manager for Wastewater Treatment, Blue Plains: Provide a normalized 
trend line as well as some precipitation information as part of the ‘influent flow trend’ graph.
{Incorporated into BPAWTP Performance Report}

2. Director, Procurement: For Action Items 2, 3 and 6 state clearly the reasons for any
modification of the contract amount in the fact sheet summary. {Completed}

3. Director, Procurement: Ensure that invoices be paid only for modification requests that 
have been reviewed and approved in advance by the Committee and that any modifications 
to existing contract option years are presented to the Committee prior to the expiration date 
for the option year and/or prior to depletion of the existing budget. {Completed}

4. Director, Procurement: For Action Item 6, provide a detailed breakdown of sub-contractor 
participation (MBE/WBE) within the fact sheet. {Completed}
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Asset Management 
Program Update

October 20, 2016
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Agenda
 Brief Review

 KANEW Modeling

 Linear Asset Risk Assessment
• Sewer System Risk Results

• Water System Risk Results

 Road Ahead and Future State

2
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4

Asset Management addresses costs, risks and 
service delivery of the entire asset lifecycle

4

An integrated set of processes to minimize the lifecycle costs
of infrastructure assets, at an acceptable level of risk, while 
continuously delivering established levels of service.

Acceptable Risk

Lifecycle Costs Service Levels

Balance conflicting goals by managing risk
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Brief Review of Last Board Committee Update

 Initial Phase ‐ Laying the Foundation

 Capital Program Improvements

 Vertical Asset Reliability Improvements

 Linear Asset Management Improvements

 Enterprise Level Initiatives

5
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KANEW
Licensed by 3S Consult, GermanyDeveloped by Water Research Foundation
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KANEW – Overview

 Long range/strategic planning model for renewal of 
water and sewer mains
 System‐wide statistical model that predicts renewal 
needs and timing for different pipe “cohorts”

• Cohorts are logical groupings of pipes based primarily on 
size and material

Uses anticipated life expectancies and age 
distribution of pipes to calculate annual renewal 
needs  
 Anticipated life expectancies of pipes can be based 
on industry “standards” or specific experience
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KANEW Input: Sanitary Sewer System 
Pipe Inventory by Installation Year
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KANEW Input: Pipe Age and Life 
Expectancy
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DC Water Sanitary Sewer System Age 
Distribution
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KANEW Output

Miles of pipe reaching the end of its life expectancy 
each year

• Miles of pipe requiring renewal each year
• Estimated cost for pipe renewal (i.e. replacement or 
rehabilitation)

 Age distribution of the system over time
• How the median age and residual life of the system will 
change over time

Environmental Quality and Sewerage Services Committee - 9:45 a.m.	III. Asset Management Program Updates	-Craig Fricke

29



13

Example Output – DC Water Sanitary 
Sewers 
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Linear Asset Risk Assessment
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Linear Assets Risk Assessment

15

 Bottom Up Approach / Data Driven

 Based on Enterprise Risk Framework
• Risk = Consequence of Failure (COF) x Likelihood of 
Failure (LOF)

GIS Based Tool
• Very flexible / easy to “drill down”

• Slice and dice results different ways

• Perform sensitivity analyses

• Create custom reports
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Sewer System Risk Results

16
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Sewer System – COF Framework

 Health and Safety ‐ 25% of Score
• Employee Hazards
• Public Hazards

 Public Confidence ‐ 15% of Score
• Media Attention
• Transportation
• Community/ Business/ Environment
• Critical Customers
• Complaints

 System Reliability ‐ 20% of Score
 Regulatory Compliance and Environmental Impact – 25% of 
Score
 Fiscal Impact ‐ 15% of Score

• O&M
• Capital
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Sewer System – LOF Framework

 Physical Condition ‐ 55% of Score
 Performance ‐ 35% of Score
Maintenance History ‐ 10% of Score
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LO
F

COF

Consequence of Failure (COF) and Likelihood of Failure (LOF) Scores*
Combined Sewer System ‐ Pipe Size Distribution

SMALL PIPES

LARGE PIPES

VERY LARGE PIPES

(6" < Diameter ≤ 24")

(60" < Diameter)

(24" < Diameter < 60")

*Risk analysis results current as of May 2016

Risk Category Risk Score Range
Lowest 1          ‐ 15
Lower 15.01  ‐ 27
Moderate 27.01  ‐ 37
Higher 37.01  ‐ 48
Highest 48.01  ‐ 100

Risk Score = 15

Risk Score = 27

Risk Score = 48

Risk Score = 37

Size Category Number of Segments  Length (mi.)
Small 18,924 403
Large 5,376 108
Very Large 2,836 86
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Consequence of Failure (COF) and Likelihood of Failure (LOF) Scores*
Sanitary Sewer System ‐ Pipe Size Distribution

SMALL PIPES

LARGE PIPES

VERY LARGE PIPES

(6" < Diameter ≤ 24")

(60" < Diameter)

(24" < Diameter < 60")

*Risk analysis results current as of May 2016

Risk Score = 15

Risk Score = 27

Risk Score = 48

Risk Score = 37

Risk Category Risk Score Range
Lowest 1          ‐ 15
Lower 15.01  ‐ 27
Moderate 27.01  ‐ 37
Higher 37.01  ‐ 48
Highest 48.01  ‐ 100

Size Category Number of Segments  Length (mi.)
Small 18,038 591
Large 1,477 60
Very Large 476 66
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F

COF

Consequence of Failure (COF) and Likelihood of Failure (LOF) Scores*
Storm Sewer System ‐ Pipe Size Distribution

SMALL PIPES

LARGE PIPES

VERY LARGE PIPES

(6" < Diameter ≤ 24")

(60" < Diameter)

(24" < Diameter < 60")

*Risk analysis results current as of May 2016

Risk Score = 15

Risk Score = 27

Risk Score = 48

Risk Score = 37

Risk Category Risk Score Range
Lowest 1          ‐ 15
Lower 15.01  ‐ 27
Moderate 27.01  ‐ 37
Higher 37.01  ‐ 48
Highest 48.01  ‐ 100

Size Category Number of Segments  Length (mi.)
Small 24,830 296
Large 13,659 228
Very Large 2,700 55
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Consequence of Failure (COF) and Likelihood of Failure (LOF) Scores*
Combined, Sanitary and Storm Sewer Systems ‐ Pipe Size Distribution

SMALL PIPES

LARGE PIPES

VERY LARGE PIPES

(6" < Diameter ≤ 24")

(60" < Diameter)

(24" < Diameter < 60")

*Risk analysis results current as of May 2016

Risk Score = 15

Risk Score = 27

Risk Score = 48

Risk Score = 37

Risk Category Risk Score Range
Lowest 1          ‐ 15
Lower 15.01  ‐ 27
Moderate 27.01  ‐ 37
Higher 37.01  ‐ 48
Highest 48.01  ‐ 100

Size Category Number of Segments  Length (mi.)
Small 61,792 1291
Large 20,512 396
Very Large 6,012 208

Environmental Quality and Sewerage Services Committee - 9:45 a.m.	III. Asset Management Program Updates	-Craig Fricke

39



23

1

2

3

4

5

6

7

8

9

10

1 2 3 4 5 6 7 8 9 10

LO
F

COF

Consequence of Failure (COF) and Likelihood of Failure (LOF) Scores*
Combined, Sanitary and Storm Sewer Systems 

COMBINED

SANITARY

STORM

*Risk analysis results current as of May 2016

Risk Category Risk Score Range
Lowest 1          ‐ 15
Lower 15.01  ‐ 27
Moderate 27.01  ‐ 37
Higher 37.01  ‐ 48
Highest 48.01  ‐ 100

Risk Score = 15

Risk Score = 27

Risk Score = 48

Risk Score = 37

System Type  Number of Segments Length (mi.)
Combined 27,136 597
Sanitary                       19,991 718
Storm 41,189 580
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Sewer System Risk Assessment ‐
Observations

24

 COF / Risk heavily influenced by sewer diameter

 Combined system is generally higher risk due to 
larger size and older age/poorer condition

 Storm sewers generally lower risk due to less 
regulatory/environmental impact
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Sanitary & 
Combined System
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Sanitary & 
Combined System
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Water System Risk Results
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Water System – COF Framework

 Health and Safety ‐ 25% of Score
• Employee Hazards
• Public Hazards

 Public Confidence ‐ 15% of Score
• Media Attention
• Transportation
• Community/ Business/ Environment
• Critical Customers
• Complaints

 System Reliability ‐ 20% of Score
 Regulatory Compliance and Environmental Impact – 25% of 
Score
 Fiscal Impact ‐ 15% of Score

• O&M
• Capital
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Water System – LOF Framework

 Physical Condition ‐ 55% of Score
 Performance ‐ 35% of Score
Maintenance History ‐ 10% of Score
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LO
F

COF

Consequence of Failure (COF) and Likelihood of Failure (LOF) Scores*
Water System ‐ Pipe Size Distribution

SMALL PIPES

LARGE PIPES

VERY LARGE PIPES

Risk Category Risk Score Range
Lowest 1    ‐ 14.99
Lower 15  ‐ 21.99
Moderate 22  ‐ 25.99
Higher 26  ‐ 31.99
Highest 32  ‐ 100

*Risk Analysis Results Current as of September 2016

(Diameter  < 12")

(48" < Diameter )

(12" < Diameter  < 48")

Risk Score = 32

Risk Score = 15

Risk Score = 22

Risk Score = 26

Size Category Number of Segments  Length (mi.)
Small 55,349 982
Large 10,207 206
Very Large 73 9
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Road Ahead and Future State
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Road Ahead / Next Steps
 Finalize Asset Management Plans for Water & Sewer

• System Replacement Value
• Risk Tool
• KANEW Runs
• Comparison of Risk Results with current CIP
• Improvement Recommendations
• Future CIP’s based on risk results

 Asset Management Plan for Blue Plains
• Plant Replacement Value
• High Level / Top Down Risk Assessment
• High Level Investment needs based on replacement value
• High level comparison of risk assessment with current CIP
• Future CIP’s based on risk results

 Enterprise Asset Management Plan
• Executive Summary / Roll‐up
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Future State
 Onsite Asset Management Program consultant will be phased 
out after current effort

• Some task level, on‐call support will still likely be required

 DC Water staff will continue to employ and progress asset 
management practices
 Existing Water, Sewer and Blue Plains Program Management 
efforts will continue to incorporate the asset management 
principles currently being developed
 Necessary outside resources and support will be provided via 
individual Water, Sewer and Blue Plains programs
 Necessary technology will be funded through the Capital 
Equipment program and provided under the IT Governance 
structure
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Thank you
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