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Regional San is California’s Largest /

Inland Discharger
and Discha ge REGIONALSAN

It serves approximately
1.4 million residents
In the greater
Sacramento Region

It is responsible for major interceptors
and the Sacramento Regional
Wastewater Treatment Plant

(SRWTP)

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




2010 Discharge Permit (NPDES)

* 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
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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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CEQA Complete
Dwight Road Extension Complete
PMO/CMID Building Relocation Complete
Bufferlands/Harvest Crew Bldg Relocaiton Complete
Plant Fiber Optic Cable Network Replacement Complete
Heavy Equip Maint Bldg Relocation Complete
Main Electrical Substation Expansion Complete
Miscellaneous Site Buildings Complete
Site Preparation Complete
Flow Equalization 4/30/2019
Disinfection Chemical Storage Complete
BNR, Incl Primary Effluent Pump Station 2/3/2021
Return Activated Sludge Pumping 8/8/2019
Nitrifying Sidestream Treatment 4/23/2019
Tertiary Treatment Facilities (Filt,FIPS, DCB) 1/1/2023
Channel Air Blower 4/13/2020
Bradshaw Equalization Structure Pipeline 12/15/2018
Chemical Handling Decommissioning 10/31/2018
Effluent Valve Replacement 10/31/2019
Bio Carbon Augmentation 11/30/2023
C.0. Tank Repurposing 6/2/2022
Cryo System Decommissioning 3/1/2023
Final Site Improvement 5/1/2023
EchoWater Closeout Project 3/1/2023
Discharge Permit Compliance-Ammonia 5/11/2021
Discharge Permit Compliance- Title 22 Equiv 5/11/2023
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@2 Implementing 3D/4D/5D
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Establish BIM Standards

Step A
° I Designer BIM modeler places .
EStabIIShed file sets into a DropBox folder ]
CAD/B I IVI under their project DropBox notifies PMO and
MBISIAI s Vo i designers of new files posted
oae s Pkgl
StandardS fOr a” (Designer) ittt 4 -
N - Coal
. i owe.- Step C
designers 3 oo BIM modeler sends
BIM modeler copies link to i @=cccccoomoees >PMWeb notification to
- shared folder into existing " Prp2- ' PMO, designers, and
¢ EStab“Shed PMWeb deliverable record 5 e schedulers as new files
o R are posted. Include
processes for rdi a description of changes
updating files 3 .
from design
through , ,
1 v
construction i StpE Step D

BIM administrator posts clash BIM administrator copies DWG,
detection results on comments page in NWD, RVT files to Z drive and
Model ® merges into master model
(Master) for analysis

a) PMWed deliverables record if formal or
b) PMWeb Document Manager if informal




Establish Scheduling/4D/

- Established
scheduling
standards for all
designers and
contractors

- Established
processes for

updating schedules

design through
construction

5D Standards

SRCSD BNR+GMF#CL{LICUID) Prgm HISTO R3-2

12-Dec-17 22:48
$45.000.000 52,000,000,000
$3E.000,000 “$1,600,000,000
$27.000,000 $1,200,000,000
§16,000,000 600,000,000

] A1
$9,000,000 ’ $400,000,000
AR
o e
I
L
R E G EEERLE - DEEE AL PP DB L e s L D F Rl L Tk BN EGEE “Maala MO AMA g NREEEREE
n12 2013 2014 | 015 | 2016 2017 2016 I EE) 2000 | 21 m | 2023 024
[l &ranade - HEMB Construction [l Granade - MSEB Construction ] Teichert - FEQ Consinuction [ Carolo-RAS Desgn+ESDC [[] pOT- DRE Design [l Project Contingency SRCSDVEchoW ater Project
[] Dragados-BNR Construction [ Jacobs - BNR CM ] Overaa & Co- 5P Construction 7] Kennedy Jenks - 5P w MSE D DC [l Carolo - F [ Construction Maragemert PROGRAM (DEC 2047)
[ Parsons - RAS CM I Parsones - NST CM I Parsons - Ste Prep CM [ CH2MHE - PEPS Design I Acv Refabiity Tech - RCD Dasign Revew Il Post Design EXPENDITURE HISTOGRAM w
[ Auowm-raAs Consrucion [Z Parsons - DCS CM I ANant Inarance-0C P I CHD Architects - BHC Design [ esirict IFl Dasgn ACTUAL COSTS

[ GSE-DCS Consiruction
[ Fatiron-MST Consirucion Il Granade-BHG Construction ] Carolo-NST Design+E5DC
[ Autnem-MESE Construcion [l Caroiio-TTF Design [H HOR-DCS Design+ESDC

[ Metwork Mgmi-FOR Consiraction ] Diee - PMC Traler Construction DBI\.I'-BNRD(HJ'HEEDC

[T Ascent & SMAGMD - CEQA
Il Teichert - DRE Construction

[ PMIC v Costs (Mar 2012 thiu Dee 2016)
[l Program Management {Jan 2017 fru end of project) Il Total cumulative
[ Program Conngency




Iy

@@ Benefit: Issue Visualization




QLA
Pre-Construction Use _'"ﬂ

of BIM 11m U I
Effective Project Planning I ‘
= Visualization of design |

options/studies
« Site utilization planning




Primary Effluent Pumps 3D Rendering




BIM-Clash Detection




Inter-Project Connections

SSE Connection NST-FEQ Misaligned
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@4 Benefit: Schedule Analysis



PLANETALK =t
4D and 5D BIM ENR 3525

Engineering News-Record
« Synchro Model, P6 Schedule,
and Cost Integration

4D SCHEDULING’S
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3D Objects

<

Navigator Resources

Name

4 [W] Walls (42) KEEP

p
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4 [W] Battered Wall-1 (1)

p
J
p
[ y
p
l »
P
[

p

|> W] 4212-NST NSBR Foundation Slab KEEP

4 [W] Battered Wall-1 (1)

4 [ Battered Wall-1[1083207)
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[®] Battered Wall-2 (1)
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> Equipment Resources
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NST Baseline Schedule

NST Feb'2017 Progress Schedule
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@5 Benefit: Project/Operations
Coordination
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Legend
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LEGEND
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@@ Benefit: Asset Data Transfer



Transition to Operations:

Leveraging Smart P&ID and BIM Data

—

PMQO Provides el

Designer with
Mata~data Spreadsheats

Asset Meta-data
Spreadsheets =]

. DESIGN -PHASE DATA
IDeeo0eTy UGS EGRONE e

BLEVLEKUNCL DOCUMUNTS

®  Ihsipn Gasidelines sor 2, Section 2.7

® s Comtract Requirements ver, 2 Seetlan 4.4

»  LihioWiater Dratt Dewiun Conwulinnt Swope of Services

Designer Populates
Spreadsheet with Design
Phasa Data

Asser Management
Design Databaso

(AMBDR)
' CONSTRUCTION - PHASE DATA
) e I ]

PMO Ganerates Construction
Phase Equipment Data Forms 4 5
for All Asset Classes Contractor Complates

the Data Forms and

Submits them

to the Designer
CONSTRUCTION

3 XLSx

Designer Reviews/Approves
Constructdon Phase Data and
Enters inta the AMDD
via Web-Based Forms

Designar Salects Data Forms
for Inclusion in Bid Docs

Figure 1.
Design/Construction Phase Data Migration Work



Capturing Asset Data for Migration to Plant CMMS

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

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

- AMDD Iincludes 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.



@7 Summary - Results




EchoWater Project Progress and 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
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