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In 2019, San Diego’s Northern Service Area
Recycled Water System turned 22 years old
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San Diego’s Southern Service Area
Recycled Water System Is 17 years old
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2018-2020 Recycled Water System Condition
Assessment and Optimization Plan

* Drought
e Pure Water San Diego

e Existing Recycled Water
System Infrastructure

800 Recycled Water
Metered Connections

11 MGD Average Recycled
Water Demands

e Maintenance Costs




San Diego’s Purple Pipe System — What Does It
Include?

e 104 miles of Transmission and
Distribution Pipeline

3 Pump Stations

o 2 Storage Reservoirs

13 Pressure Reducing Stations

o 211 Transmission Valves (>16 in)
e 1,901 Distribution Valves

« 545 Air and Vac Valves




Recycled Water System — How's The
Performance?

Overall 20 year performance is Excellent P S
 Minimal pipe leaks/breaks B
 Pump Station performance issues i

4%

o Valve failures
Goal of the study was to proactively A |

assess system condition to develop a
capital improvement program geared
toward long term service success. T




Program Implementation — What's the Approach?
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Data Gathering Inspection Techniques Risk Model Development
and Forms

City of San Diego Recycled
Water System Condition
Assessment and
Optimization Plan
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Reservoir Inspections

In Service Interior Dive Inspections
Exterior Inspections
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Reservoir Diving, Cleaning and Inspection

What's important here...




Reservoirs — What Else
Was Really Important

e Chlorination Systems

» Permanent back up water supply
systems
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Pump Station Inspections — What to Consider

e Pump Performance and Testing
 Equipment Environment
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Valve Inspections — How Do You Pick Em'?
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SD Recvcled Water Master Plan
an d LO F Valve Analysis

. . Likelihood of Failure (LoF) and Consequence of Failure (CoF) Evaluation Criteria
¢ WorkShOp Wlth yOl‘JrI Cllent Consequence of Failure (CoF): [Overall 1-5]

1. Consequence of Failure Scoring Matrix (100%)

of B Do Py Wkt Priogramm
Tt "

= CoF Factor ' Description Weighting
g = System Criticality (1-5) System Performance and Criticality 60%
B i 2 Extent of Pipe (1-5) Length of Pipe to shut down if valve 30%
i % fails
- & Pipe Score (1-5) LoF pipe score from HDR analysis 10%
= Total (1-5) 100%
Likelihood of Failure (LoF): [Overall 1-5]
2
1. Field Condition Score (100% unless null)
1 a. Ifnot, then:
i 2. Likelihood of Failure Scoring Matrix (100%)
i LoF Factor Description ) Weighting
—F = i Age (1-5) Age of Valve 30%
= L2 Type (1-5) Valve Type (BFV,CKV,GV etc) 30%
E Static Pressure (1-5) Pressure Zone - Ground Elevation 30%
§. 3 1' i Time of Concentration / | Capture potential buildup of solids 10%
— == Cl- Residual (1-5) in system
3 Total (1-5) 100%
i : T ¥ A




Valve Inspections — What's Important?

» Coordination with operations =T .;_T'"fﬂ

» Agreement on when and famcows | \E 3 £ 3
how to test 4 -]

» Develop Plan B =

 Work plan and schedule il

e Coordination meetings before
every week’s operation

L
P P LT




Valve Inspections — What Did We Find?

13 Pressure Reducing Stations —
Varying States of Condition

o 25% Transmission — Non-Operational
o 22% Distribution — Non-Operational
 41% Air Valve — Non-Operational

e Valve Exercising Program

 Orange and Black Material Build Up In

Valves 43




Miles and Miles of Pipe — Where to Start?

 Risk model development

LoF (50%) CoF (50%)
l l mmm | Pipe Risk Score (PRS)
| | + [ L
Break Count (35%) Customer Impacts (25%)
I'_&EE.‘LQ%‘ « System Demand Outage (10%)

» Maetallic Pipes without Cathodic « Key Customer Outage (10%)

Protection (20%) * Customer Outage (5%)

Material (15%) * Roadway and Rail (25%)

Steel Soil Corrosion (5%) * Pressure (20%)

Cathodic Protection Potential | - Soil Slope (5%)

Data (5%) * Material Ductility (5%)

Stream or Lake Proximity (5%)
Environmentally Sensitive Areas (5%)
Land Use Zones (5%)

Access (Easements) (5%) l




Cathodic Protection

 AWWARF 2608

e External Corrosion and
corrosion control of buried
water mains

e |dentifled mains without CP

* |dentified mains where
potential readings did not meet
NACE SP0169, Section 6.2.1.3

criteria

Cumulative Breaks

Results of Cathodic Protection in De Mel Avenue Area
2004 CP Project
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Years Since Cathodic Protection Was Applied
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Soll Corrosion
 AWWARF 2608

Reported Causes of Corrosion Reported Causes of Corrosion
Transmission Mains Distribution Mains

Corrosive Soil 59%

Other

% Corrosive Soil 67%

Coating Damage /

Degradation
10%

Stray Cw
7%

Dissimilar Metals / S oil

Environment

Coating Damage / Dissimilar Metals / Soil 12%

Degradation Environment
13% 13% 4%

Stray Currents






Pipe Risk Model
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| L
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Steel Soil Corrosion (5%) * Pressure (20%)
Cathodic Protection Potential -« Soil Slope (5%)
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« Stream or Lake Proximity (5%)
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* Land Use Zones (5%)

* Access (Easements) (5%) '




Impacts to Customers

City’s Hydraulic Model ~ HDR Consequence Tool
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Pipe Assessment

 Risk model prioritized pipelines for
condition assessment evaluation

e Soll corrosivity survey for 30-inch DIP
along Dairy Mart Rd

« |dentifies soil corrosivity hot spots

e Supports future cathodic protection
Implementation

Dairy Mart Road Pipeline — 30-Inch Ductile Iron

Ownership
Transition to Otay

WD. Assessment
Limnit.

Dmry Mart Road Pipeline.
Approximately 4200 LF

« 2000 Install

= Surface is pavement and
there is a moratorium on
construction

=  City plans to implement
impressed current CP

Partial Protection from
Impressed Current to
30-inch WW Influent

Pipe and 8-inch Sludge

Line

Mot protected
with CP

Dairy Mart Road
Bridge y .

South Bay Water
Reclamation Plant.
Assessment limit.




Into The Future

 Maintenance Plan

Capital Improvement Program Plan
e Cost of Service Study

Asset Management Plan

RECYCLED WATER DISTRIBUTION SYSTEM

OPERATIONS AND MAINTENANCE
SYSTEM MANUAL

UPDATED JANUARY 2009
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