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Learning Objectives

1. An appreciation for the size and complexity of the DC Clean Rivers 

Project (DCCRP)

2. A cursory understanding of risk management theory and 

processes

3. Quantifying risk in terms of cost and schedule

4. Results of the risk management process



In 2005, DC Water entered into a consent decree with the Department 

of Justice, the EPA, and the District of Columbia and embarked on 

what is currently a 25-year (2005-2030), $2.77 billion program christened 

the DC Clean Rivers Project to reduce CSOs into the Anacostia River, 

the Potomac River, and Rock Creek by 96% during an average year.

DC Clean Rivers Project (DCCRP)



On average, 2.1 billion gallons of untreated sewage and storm water 

runoff (combined sewage) are discharged to the Anacostia River per year.

DC Clean Rivers Overview Current 
Plan



Project Diameter Length Start Finish

Blue Plains Tunnel 23 24,207 5/2011 12/2015

Anacostia River Tunnel 23 12,484 6/2013 12/2017

Northeast Boundary Tunnel 23 27,000 9/2017 5/2023

First Street Tunnel 20 2,700 10/2013 10/2016

Combined total length of 12.6 miles

Anacostia River Tunnel System 
Snapshot



Delivery Div Description Cost (M) Status
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A Blue Plains Tunnel $318.7 Complete

H Anacostia River Tunnel $254 Construction

P First Street Tunnel $158 Construction

I Main Pumping Station Diversions $53 Construction

D JBAB Outfall and Diversion Structures $40 Construction

J Northeast Boundary Tunnel $500-600 Procurement

PR-A Potomac Area Green Infrastructure TBD Design/Procure

RC-A Rock Creek Area Green Infrastructure TBD Design/Procure

CMAR
B Tingey Street Diversion Sewer $16 Complete

PR-B CSO 021 Diversion Facilities $34 Construction
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W Blue Plains Demolition $7 Complete

C CSO 019 Outfall and Diversion Structures $28 Complete

G CSO 007 Diversion Sewer $5 Complete

E M Street Diversion Sewer $33 Complete

Z Poplar Point Pumping Station Replacement $53 Construction

U NEBT Utility Relocations $17 Construction

A total of 17 separate Divisions completed or under design/construction.

DCCRP Contract Delivery 
Methods/Status



Introduction to Risk Management
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The risk management 
process utilizes the input 
and perspectives from all 
project stakeholders.

Introduction to Risk Management



A risk is an uncertain event or condition that, 
if it occurs, has a positive or negative effect 
on one or more project objectives1.

Identification 



Risk Breakdown Structure

Identification



In a collaborative workshop the risks 
are qualitatively rated by evaluating or 
assessing and combining each risk’s 
relative likelihood of occurrence  and 
severity of consequence on a scale of 
1-5 to determine a risk rating for each 
risk.

Risk Rating = L x S

Evaluation



Utilizing the risk ratings as a 
prioritization tool, mitigation 
actions are developed and 
assigned to a responsible party 
or person.

Mitigation



Mitigation: Risk Register



Cost Impacts = P x C x O

In a collaborative workshop we quantify each cost impact risk by 

assigning a probability of occurrence and a range of cost 

consequences in dollars.

Quantitative Cost Analysis



Quantitative Cost Analysis



$8.7M Excess

$4.0M Excess

$4.7M Excess

Quantitative Cost Analysis



Quantitative Schedule Analysis

• Step 1: Identify Activities

• Step 2: Determine estimated (most 

likely) Durations.



Quantitative Schedule Analysis
• Step 3: Assign Dependencies. Relationship between two project activities in which the start 

or end date of one activity depends on the start or end date of another activity.

• Step 4: The project schedule software calculates each activity's start date, end date, float, 

and the Critical Path.



Quantitative Schedule Analysis

• The critical path can be defined as the longest possible path through the "network" of project 

activities. Or, the path of activities with zero float.

• If activities on this path are delayed then the overall project is guaranteed to be delayed.

• There may be “near” critical paths among all the project activities, so the overall project could 

be delayed by delaying activities along the “near” critical paths.



The variability of 

schedule activities 

are also assigned >

Quantitative Schedule Analysis



Quantitative Schedule Analysis



Rank Description

Deterministic

Remaining

Duration

Probabilistic

P80 Duration

Duration 

Sensitivity

Criticality 

Index

Duration 

Cruciality

1 C-T-23500C-3 - Excavate 659' past the WMATA and 18" Water Sta. 120+95 to Sta. 127+54 10 17 87.97% 53.65% 47.20%

2 C-T-23500C-14 - Excavate 100' prior to the WMATA and 18" Water Sta. 111+55 to Sta. 112+55 2 9 91.19% 36.60% 33.37%

3 C-T-23500C-4 - Excavate 707.04' to Poplar Point Sta, 127+54 to Sta. 134+61.04 10 14 60.40% 53.65% 32.40%

4 C-T-23500C-24 - Excavate 840' under WMATA and 18" Water Sta. 112+55 to Sta. 120+95 12 19 87.89% 36.45% 32.04%

5 C-T-23500C-2 - Excavate 1,425' to WMATA Greenline from Sta. 97+30 to Sta. 111+55 20 27 83.93% 36.60% 30.72%

6 C-T-23500C-1 - Excavate 3,648.83'  from Sta. 60+81.17 under River, 30" and 42" Water to Sta. 97+30 50 59 73.90% 36.60% 27.05%

7 C-19-80120-3 - CSO 019 - Excavate NEBTS & Install Struts from (el 15 to el 5) 16 18 11.63% 30.70% 3.57%

8 C-19-80125-2 - CSO 019 - Excavate NEBTS & Install Struts from (el 5 to el -5) 14 17 9.05% 30.70% 2.78%

9 C-PP-22110-22 - Poplar Point: Backfill and restore around shaft and structure 5 5 6.13% 42.95% 2.63%

10 C-PP-22110-03 - Poplar Point: FRPS Internal Walls - Lift 2 9 10 6.55% 34.60% 2.27%

11 C-19-80110-01 - Demo NEBTS Entire Structure 12 13 7.31% 30.70% 2.24%

12 C-19-80122-1 - CSO 019 - Excavate NEBTS & Install Struts from (el -5 to el -10) 6 7 6.15% 30.70% 1.89%

13 C-19-80130-66 - Install Beams / Dowels / Curing 20 23 6.05% 30.70% 1.86%

14 C-T-24300-64 - Remove Utilities, Rail, Conveyor, Cleanup Tunnel - M street  to PP 27 34 6.44% 28.55% 1.84%

15 C-19-80230-07 - CSO 019 - FRPS OC Stairs 5 6 5.53% 30.70% 1.70%

16 C-19-80270-01 - CSO 019 - Complete Backfill and Pull all Remaining Sheetpiles for the Approach Channel 3 4 6.17% 26.50% 1.64%

17 C-19-80130-01A - CSO 019 - Install Sheet Piles - Phase I 0 13 5.21% 30.70% 1.60%

18 C-PP-22110-13 - Poplar Point: FRPS Surge Riser Walls - Lift 5 11 12 3.49% 42.95% 1.50%

20 C-19-80300-58 - CSO 019 - FRPS Interior Walls for OC&VF 15 16 2.39% 30.70% 1.48%

Quantitative Schedule Analysis



Results of Risk Management Process for 
DCCRP
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