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What is the EchoWater Project



Service Area



Regional San is California’s Largest 
Inland Discharger

It serves approximately 

1.4 million residents

in the greater 

Sacramento Region

SRWTP began operating in 1982; it replaced 22 separate treatment 
systems

The plant discharges to the Sacramento River, which flows to the Delta 
and the San Francisco Bay

It is responsible for major interceptors

and the Sacramento Regional 

Wastewater Treatment Plant 

(SRWTP) 



• Required significantly higher treatment to remove ammonia, nitrates, and 

further reduce pathogens in the treated water

• Ammonia removal MUST be completed and operational by May 2021; 

filtration/disinfection by May 2023

• 2011 – 2012 – Initial Studies, Design, and Build 0.5-mgd Pilot Plant

• February 2012 – Commissioned Program Management Office

• Late 2014 – Environmental Document Complete

2010 Discharge Permit (NPDES)



EchoWater Project Stats

• Original Program cost estimate: 
$2.1 billion 

• Current Program cost estimate:
$1.735 billion

• Number of discrete projects: 
24

• Peak month spending: 
$35 million

• Estimated daily workers at site: 
500 at peak
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Return Activated Sludge

Tertiary Treatment Facilities

Flow Equalization

BNR/PEPS

Miscellaneous 

Site Buildings

Main Electrical Substation Expansion

Nitrifying Sidestream Treatment

Miscellaneous Site Buildings

Bufferlands Building

Disinfection Chemical Storage



Implementing 3D/4D/5D



3D 4D 5D
VISUALIZATION SCHEDULING ESTIMATING

• Existing Conditions

• Animations

• Renderings

• Walkthroughs

• Project Phasing

• Visual Validation

• Interproject 

Coordination

• Cost Phasing

• Quantity 

Extractions

• Funding 

Projections



• Established 

CAD/BIM 

standards for all 

designers

• Established 

processes for 

updating files 

from design 

through 

construction

Establish BIM Standards

Step A
Designer BIM modeler places

file sets into a DropBox folder 

under their project

Step B
BIM modeler copies link to 

shared folder into existing 

PMWeb deliverable record

Step C
BIM modeler sends 

PMWeb notification to

PMO, designers, and 

schedulers as new files 

are posted. Include 

a description of changes

DropBox notifies PMO and 

designers of new files posted

Step E
BIM administrator posts clash 

detection results on comments page in 

a) PMWed deliverables record if formal or 

b) PMWeb Document Manager if informal

Step D
BIM administrator copies DWG, 

NWD, RVT files to Z drive and 

merges into master model 

for analysis

BIM Modeler (Designer)

BIM Administrator (PMO)

BIM

Model

(Designer)

PMWeb

BIM

Model

(Master)



• Established 

scheduling 

standards for all 

designers and 

contractors

• Established 

processes for 

updating schedules 

design through 

construction

Establish Scheduling/4D/5D Standards



Benefit: Issue Visualization



Pre-Construction Use 
of BIM

Effective Project Planning

 Visualization of design 

options/studies

 Site utilization planning



Primary Effluent Pumps 3D Rendering



BIM-Clash Detection



Inter-Project Connections



Benefit: Schedule Analysis



4D and 5D BIM

• Synchro Model, P6 Schedule, 

and Cost Integration





Baseline Schedule Scope Gap



Visual Schedule Variance Analysis (VSVA)



Benefit: Project/Operations 
Coordination
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• Inter-Project ConflictsConstruction Use of BIM
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Benefit: Asset Data Transfer



Leveraging Smart P&ID and BIM Data 
Transition to Operations:



• Asset Management Design Database (AMDD) serves as the hub for design 
and construction data capture

• AMDD interfaces with design models and construction phase inputs for 
assets, spare parts, warrantees, and maintenance requirements for export 
to CMMS  

• AMDD includes tracking and controls tools for quality and completeness of 
data being transferred to CMMS

Timely data is always a challenge. CM and Designer review of BIM as-
built data keeps pressure on contractor and aids commissioning 
processes.

Capturing Asset Data for Migration to Plant CMMS



Summary - Results



• No unplanned operational impacts to date

• Program is on schedule for meeting discharge permit deadlines 

• Program total cost $1.7B versus initial $2.1B estimate

• Future recycled water project in planning phase

EchoWater Project Progress and Results
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