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San Francisco will submit reports to its Retail and Wholesale Customers on the “State of 
the Regional Water System,” including reports on completed and planned maintenance, 
repair or replacement projects or programs, by September of every even-numbered year, 
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Figure 2-1: Schematic Diagram of Regional Water System 
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Figure 2-2:  Regional Water System Asset Hierarchy 

 

2.3 Description of Regional Water System Facilities 
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2.3.1 Water Supply and Storage Facilities 
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2.3.2 Water Transmission Facilities 

Pipeline Inventory and Condition 
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1 Original wooden flumes dating to the 1860’s used to convey water to San Francisco (no longer in use) are still 
present in the Pilarcitos watershed. 
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Figure 2-3: Lineal Feet of Regional Water System Pipelines by Material and Installation 
Decade 
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Figure 2-4: Number of Valves Installed by Decade 
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2.3.3 Water Treatment Facilities 
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2.3.4 Building and Watershed Facilities 
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3. Regional Water System Maintenance, Repair, 
and Replacement    
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Figure 3-1: Number of Valves Exercised Quarterly in FY10, Scheduled versus Actual 
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3.1.4 WSIP Support 
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3.1.5 Dam Monitoring 
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3.2 Planned FY11 and FY12 Maintenance, Repair, and 
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3.2.1 Condition Assessment 
	
�����
��������������%
���������%���������������'���
������������?,,0������%���%���������������������
���"������#�!��������)�%���������������'���������������?,����G�����������	((��������
���� ���
�'��
��%�������������
�����%�������� ��������
�("M1(<�C�,�2���������������<��
'����*,*3����
�
����������H������������������
%��#����������������������������������
��� ��������
���
����B����
���������������������
������F������������������
���
�������1���� ��
���
%�����
	���������������!�$������ ��������=�� �����*,,������'���
��������'��G����'����*,*��



Section 3 - Regional Water System Maintenance, Repair, and Replacement 
2010 State of the Regional Water System Report 
 

San Francisco Public Utilities Commission   (September 2010)   �  26 

3.2.2 Pipeline Maintenance 
Pipeline Inspection and Repair 
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3.2.3 Repair and Replacement (R&R) 
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4. Asset Management Program Overview 
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Figure 4-1: Asset Management Program Processes 

 

4.1.2 Asset Inventory and Condition 
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4.2.1 Fixed Asset Accounting System (FAACS) 
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4.3.1 Programmatic Level – WSIP LOS 
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2 This criterion is defined as a planned outage along with and unplanned outage of any one segment (i.e., a reach of 
pipeline spanning between isolation valves) of the Bay Division Pipelines or the San Joaquin Pipelines.  This 
assumption is documented in the WSIP System Assessment for Levels of Service Objectives (Parsons, November 
22, 2006).  It is also documented in the WSIP PEIR. 
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5. Maintenance Program 
5.1 General Maintenance Approach 
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5.2.1 Maintenance Planning Group 
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Figure 5-1: Maintenance Planning Group Organizational Chart 
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Table 5-1: Maintenance Planning Group Roles and Responsibilities 
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5.2.2 Work Order System 

Work Order (WO) Initiation 
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5.3.1 WO Approval and Scheduling 
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Table 5-2: Preventative Maintenance Prioritization Methodology 
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5.3.2 Maintenance Backlog Management 
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5.5 Vision for Maintenance Program 
��������
��%
��������������������
���������
����%������%
� ��%�
���
����������������������
��������������
���������������������������:����������������
�������'����������
������1���
���� ���
���������"��
�
���������������������������������������������
����
������
�����������������������
 �����������������
����������������������������'�������������������� ���
����������������'����
����
�'���
����%%��������

1���������������������
����5 ����������������
%�
����������������
�����������
���'��������
%���������
��������
���� ��������D
�����������������������
���
���������������� ���������
%���1����<��������������
������������ �����
�������������������
��'������������
��'��� '-�������
���%��������������������G
�����
�
�����%����������� ����������
������� ��'�����%���������� ��������%��������������������������%�$�������
������
�������������������������
������������������������'����������������
������#���������������������
�����
������
�����������������
�4������'������� �������
����������"�����
��������
����
�4������������
�
�
������ ����������
����
��������������������
E
��
����
%�������������������
���
���������������� ���"��
���������������������% ����
����������%
�����'��� �������������
���������
 ��������
����B�����
����'��
������
����
���������
����������



Section 6 - Condition Assessment Program 
2010 State of the Regional Water System Report 
 

San Francisco Public Utilities Commission   (September 2010)   �  43 

6. Condition Assessment Program 
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Figure 6-1: Matrix of Site Assessment Priorities 

 

"����������
%������,�%����������'���������**>�������������
%��������%����������'�����" � ����*,*��������
����� ����%
���
������
�����G����'����*,*���"������#�!��������������#��������
�$������������������������
��������
������� ������������������
�������� �������1�������'���������
���������
��������
�����
��
���������������� �������'���������5 �������"��������������
������� ����%
��������������������� ������
������������ �������������������� �����������������B����
������������������������ ���'�������������������
�����������'����������������
����������
�'���������
�������'���������������
����������� ��
���
����� ����������������1�������
��
%�����	
����
������ �������#�������1������
��� ���������	�������
��������!�$������ �������������������'���������� �������

6.1.1 Pre-Assessment Planning 

���
���
��
�� �����������
�����
���������������������
����
%����������������%
��������������������
 ��
������������������������'������(�����������H��������������%%������������ �����' ������
�����������
/�
�
����������������������
������������������������������
����<E(���� ���������������5 �������
������������������������������
��
����$' ����������������������������5 ������������%�����
���
������������
�������������

1%��5 �������������� � � ����������������
%���������������5 �����
�� � � ������

�����%
�������
2�
��������
���� %��� ���.�������%�����
����������
��������
��3��(�����������H��������������%%�
������������%��5 ������������
�����������%������%���������������
���������������
�����������������������
�%��5 ����������������������
���������(�����������H������������������4������
��������
���%
��
����
���������
����������
��(���������������
��������

6.1.2 Field Assessment  

"��������������������������%����� ���������������������
�����
�������������%
���� ��5 ���
�����������
�����
���2�����������������������������
����� �� ���3���������������������� ��
�������
%/����
�����
���
�� �'���
�������
����������������������
������0����������������������0�����������������������0�����
������������������������
����������
����������
������������������������������������������ �����%�������������
�������������������'�������
�����
����������������5 ������������������1%�������%
�����
��������������������
���
�����
������������������
�������������������������������
����
���'���%����������
���	((��



Section 6 - Condition Assessment Program 
2010 State of the Regional Water System Report 
 

San Francisco Public Utilities Commission   (September 2010)   �  45 

������%�����
���
������������������������������������
�����
����������������������
�����
�������������
%
����

H������������������������� ����������������
�
'�������������������
�����
���������
'�������
�����
�����
��B��� �������� ������������������������'���
������������������
�����
�������������%
������H����
������
%��5 ����������
���������
�������#�� ���#������
���'�����������������
%�
������
��������
�������
������
'�������
���
��
'�������%��� �����������
�����
����������������������
�����
�������������%
�����
"����
�������������
��
������������������%�����������
������

<����������������
��������� �����������
����������������������� �������
%���#����������
���������
�
�
������������������������������������ ��% ����%��������������1%������������������
�
��
%������5 �������
�����
�������������� �����������	((������'��������������������
�
��������4���
%�������������

6.1.3 Post-Assessment Analysis 
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6.2 Linear Asset Inspection Program  
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Welded Steel Pipe (WSP) 
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Riveted Wrought Steel Pipe 
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Reinforced Concrete Cylinder Pipe (RCP) 
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Prestressed Concrete Cylinder Pipe (PCCP) 
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Maintenance & Repair 
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Table 6-1: Percentage of Total Cost of Planned Corrosion Projects by Category 
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Table 6-2: Percentage of Total Cost of Planned Corrosion Projects by Project 
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7. Capital Improvement Program   
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7.1.1 Reservoir Structures Upgrades        
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7.1.2 Treatment Upgrades 
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7.1.3 Pump Station Replacement Program 

��
������
 ���% ���������������
����-
��
����� ��
%��#�������� ��������
���� ������!������ ���
�����
���	���������������� ��������
�����������"��
��
�� ��������
����9
��
�4����������� �����
 ��
��������������	1���������%������1������
����������������
�����% ��������� �����������#������������������

����������%%���������������������� ����2
����������������
%�>*��
�,**����3�������������������������
���������� �����������������������������������
���������������������$�������� ����2�����'��4 ���
����
��
������'����������������
��3�����'�������������������"�����������
%�������1�����������������
�������
���������
%�>*��
�,**�������!��4$ ���
���� ���������������
�'����������

7.1.4 Calaveras Pipeline Microturbine 
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7.1.5 Pipeline Improvement Program 
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7.1.6 Pipeline Inspection & Repair Program        
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7.1.7 Seismic Monitoring Upgrades 
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7.1.8 Treatment Facilities Maintenance 
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7.1.9 Pipeline Corrosion Control Program 

"���
��������
��
��
���
���
����������������
��#��������������%��
%�' �������� �� ����� �����������������
������
������
�������
%�������������������������
���������������������������� ������������������
���



Section 7 - Capital Improvement Program 
2010 State of the Regional Water System Report 
 

San Francisco Public Utilities Commission   (September 2010)   �  56 

�
���
����� ��������������������
��
%���
����
����
�����
����������%
�����
��������������������
��������
�
��
������% ������%
��������������
%��#���������������� �����������%����������������������%��������
���
��������������������������������������������� ���������
���������� �� �������������������
���
����� 

7.1.10 Geotechnical Improvements 
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7.1.11 Watershed Maintenance 
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7.1.12 Town of Sunol Fire Suppression System 
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7.1.13 Bay Area Watersheds and ROW Management and Protection 
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7.1.14 Sunol Yard Upgrade 
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7.1.15 Millbrae Yard Upgrade 
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Table 7-1: Region Water System Master Plan Schedules 
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Table 7-2: Current Status of Water System Improvement Program (WISP) Projects 
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8. Expenditures  
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Table 8-1:  Labor and Material Costs in FY10, by Work Type 
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Table 8-2:  Labor and Material Costs in FY10, by Asset Category 
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Appendix A:  Asset Inventory Tables 
Table A-1: Dams 
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Table A-2: Groundwater Wells 
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Table A-3: Supply Reservoirs 
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Table A-4: Treated Water Storage 
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Table A-5: Water Transmission – Pipelines and Tunnels 
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Table A-6: Water Transmission – Pump Stations 
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Table A-7: Water Transmission – Valve Lots 
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Table A-8: Water Transmission - Interties 
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Table A-9: Water Transmission – Town of Sunol Distribution System 
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Table A-10:  Buildings and Watersheds – Watersheds 
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Table A-11: Buildings and Watersheds – Structures (Non-Operations) 
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Table A-12: Buildings and Watersheds – Corporation Yards 
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Table A-13: Buildings and Watersheds – Quarries 
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Table A-14:  Rolling Stock 
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Table A-15: Seismic Upgrades 
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Table B–1: Inventory of Active Pipelines 

Pipeline 
Structural 
Material Coating Lining Leak History Rehabilitation or Relocation 

Bay Division No. 1 (all) 

Riveted steel 
(wrought), RCP 
from Irvington 
Portal to 
Irvington Pump 
Station Coal tar 

Cement 
mortar 

Numerous leaks 1950-56 
in Redwood City; several 
leaks in East Palo Alto; no 
leaks after 1956. 

Cement mortar lining placed over original coal tar 
lining during 1956-60; cathodic protection was 
begun 1953, expanded 1973, overhauled 1988; 
isolation valves installed with new pipelines 
constructed, both sides of Hayward Fault in 
Fremont, Bay Division Nos. 1 and 2 (2001). 

Bay Division No. 2 (all) 

Welded steel 
and RCP in 
Newark and 
East Palo Alto Coal tar 

Cement 
mortar 

Five corrosion leaks during 
1950-55 in Redwood City 
(fewer than Bay Division 
No. 1). 

Cement mortar lining placed over original coal tar 
lining during 1956-60; protected by the same 
corrosion protection described for Bay Division 
No. 1; no corrosion leaks since 1955. 

Bay Division No. 3  
                         Sec. A RCP Concrete Concrete No documented leaks 

Axial slip joint constructed across Hayward Fault 
in 1994; isolation valves installed both sides of 
Hayward Fault (2006) 

                          Sec. B Welded steel Cement Cement 
No leaks, corrosion 
protection installed. 

Relocated beneath Guadalupe River and 
lowered pipeline for Coyote Creek flood channel 
by SCVWD (1993-4).  Valve C20 replaced 
(2005). 

                          Sec. C Welded steel Cement Cement No documented leaks 
San Tomas River crossing relocated on bridge 
above river (1963). 

Stanford Tunnel 
Welded steel 
pipe in tunnel 

Cement 
Grout 

Cement 
Mortar No documented leaks                 None 

                          Sec. D RCP Concrete Concrete No documented leaks Added flow control valve C68 (2004) 

Bay Division No. 4 Sec A PCCP Cement Concrete No documented leaks 

Axial slip joint constructed across Hayward Fault 
in 1994; isolation valves installed both sides of 
Hayward Fault (2005); pre-stress wire tests in 
2005 confirmed results from electromagnetic 
survey. 

                          Sec. B Welded steel Coal tar Cement 
No leaks, corrosion 
protection installed 1973 

Relocated beneath Guadalupe River and 
lowered pipeline for Coyote Creek flood channel 
by SCVWD (1993-4). 

                          Sec. C Welded steel Coal tar Cement No documented leaks                  None 

                          Sec. D PCCP Cement Concrete 

One leak (1991): 
separation of bell ring from 
steel cylinder 

One distressed section replaced with steel 
(1991); one distressed section reinforced (2007); 
prestress wire tests confirmed results from 2007 
electromagnetic survey; installed flow control 
valve D68 (2004). 
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Pipeline 
Structural 
Material Coating Lining Leak History Rehabilitation or Relocation 

Submarine Pipelines Cast iron Unknown Cement No documented leaks 

Internal inspection using ROV in all 5 submarine 
pipes to detect sound of escaping water (2004), 
no leaks detected.  ROV video inspection of 42" 
Submarine 1 (1995):no visual anomalies, all 
joints tight. 

Alameda Ck Siphon No. 
1 RCP Cement Concrete No documented leaks Valve X32 installed to back up valve X30 (2005). 

No. 2 Welded steel Coal tar Coal tar No documented leaks 
Valve X14 installed to regulate flow from Sunol 
Valley WTP and Coast Range Tunnel (2000) 

No. 3 PCCP Cement Concrete No documented leaks 
Valve X24 installed to back up valve X25 (2003); 
valve X20 replaced (2001). 

Pulgas Tunnel Concrete Tunnel Concrete No documented leaks                   None 
Crystal Springs Bypass 
Tunnel Concrete Tunnel Concrete No documented leaks                    None 
Crystal Springs Bypass 
Pipeline PCCP Cement Concrete No documented leaks 

Landslide material removed above pipeline after 
inspection showed minimal deflections. 

Crystal Springs Pipeline 
No. 1 Welded steel Coal tar Cement No documented leaks 

Replaced originial 44" section; other segments 
were replaced in Brisbane in 1980s. 

Crystal Springs Pipeline 
No. 2                  Sec. A Welded steel Coal tar Coal tar 

Five leak repairs found 
with inspection. 

K10 to G42 connection became stagnant leg 
after 1970 with Crystal Springs Bypass tunnel & 
pipeline; cathodic protection installed Crystal 
Springs Pump Station to El Cerrito Road. 

                           Sec. B Welded steel Coal tar Coal tar 
Cluster of 6 leak repairs 
found 

Original gate valves K30 and K31 replaced with 
K30 (2006); added valve K20. 

                           Sec. C Riveted wrt stl Coal tar Cement No leak repairs since 1962 
Original coal tar lining replaced with cement 
mortar (1962). 

                           Sec. D Welded steel Coal tar Coal tar 4 leaks reported No significant contract work has been identified. 

                           Sec. E Welded steel Coal tar Coal tar 

23 leak repairs found with 
inspection; all leaks 
predate 1990. 

About 50% of leak repairs located near top of 
Randolph Ave; rebuilt 163 feet beneath Colma 
Creek (1980) 

                            Sec. F Welded steel Coal tar 

Coal tar with 
some 
cement 

17 leak repairs found with 
inspection; most leaks in 
Brisbane within 1000' of 
Main St. predate 1960. 

Re-line ~4900 ft with cement mortar, Brisbane 
(1982); relocate ~5000 ft from trestle over 
marshes (Brisbane) to Cypress Ln, N. Hill Dr, 
and Guadalupe Pkwy (1956); rebuilt ~ 1000' 
along Bayshore Blvd (2002); cathodic protection 
installed Main St to Geneva Ave, Brisbane to 
Daly City (1959) 
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Pipeline 
Structural 
Material Coating Lining Leak History Rehabilitation or Relocation 

Crystal Springs Pipeline 
No. 3 South PCCP Cement Concrete No documented leaks 

~1000 ft replaced with welded steel pipe and 
relocated around expansion of Peninsula 
Hospital in Burlingame (2006) 

Crystal Springs Pipeline 
No. 3 North PCCP Cement Concrete No documented leaks 

~700 ft replaced with welded steel pipe along 
Bayshore Blvd as part of the Oyster Point 
interchange construction (1995). 

Sunset Supply  Sec. A Welded steel Coal tar Coal tar No documented leaks 
New line valve M15 installed 60 ft downstream of 
G41 (2010). 

                        Sec. B Welded steel Cement  Cement No documented leaks 
New turnout and line valve L30 connected to 
Crystal Springs No. 3 (1970). 

                        Sec. C 
Welded steel 
pipe in tunnel concrete Cement No documented leaks                       None 

                        Sec. D Welded steel Coal tar Coal tar 3 documented leaks None 

                        Sec. E Welded steel Coal tar Coal tar 3 leaks 1990s, Helen Drive 
Original valve M41 replaced by PRVs M41, 
M41A, M41B (late 1990s). 

                        Sec. F Welded steel Coal tar Coal tar 
1 leak repair found with 
inspection                       None 

                       Sec. G Welded steel Coal tar Coal tar No documented leaks 
Short sections relocated by BART at Colma and 
SSF stations (late 1990s). 

                       Sec. H Welded steel Coal tar Coal tar No documented leaks 
Relocated to cross I-280 on Junipero Serra Blvd 
in Daly City (mid 1960s) 

San Andreas No. 1 
Riveted steel 
(wrought) Coal tar Cement 

10 documented leaks 1956 
thru 1988 

Original pipeline delivered water from San 
Andreas Lake to SF; ca late 1950s: N. of Orange 
Ave, So. San Francisco taken out of service; 
~5,500' replaced in Millbrae west of El Camino 
Real;  ~800 feet was lowered along ECR in 
millbrae (1962); cement mortar lining applied in 
Millbrae to  So. San Francisco (1977). 

San Andreas No. 2 
Steel (lockbar) 
riveted joints Coal tar Cement 

17 documented leaks 
1953-81; no leaks after 
1984 

Cement mortar lining applied, San Bruno to Daly 
City (1984); relocations, various sections for 
highway construction in San Bruno, So. San 
Francisco, and Daly City (1960s). 

San Andreas No. 3 Welded steel Cement Cement 
1990: 1 leak followed by a 
major pipeline failure 

Originally constructed as PCCP, faulty prestress 
wires led to a leak in San Bruno followed by a 
pipe failure in So. San Francisco.  Slip-lined with 
WSP in 1993 and 1997. 
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Pipeline 
Structural 
Material Coating Lining Leak History Rehabilitation or Relocation 

Palo Alto Welded steel Coal tar Coal tar 
1960s: 2 leaks;1990: major 
lead, Menlo Park 

Major leak caused by cable contractor scoring 
1000' of pipe with wheel cutter (1987); repaired 
by welding rolled steel plates over score; ~700' 
relocated in Redwood City, 5th St. for CalTrain 
grade separation and valves F40 and F45 
installed (1994).  New connections installed to 
Bay Division Nos. 1 and 2 (2002). 

Crystal Springs to San 
Andreas Pipeline Welded steel Coal tar Cement No documented leaks 

Major rehabilitation under WSIP (complete in 
2012). 

San Mateo Tunnel No. 2 Concrete Concrete Concrete No documented leaks No major work has been identified 

San Mateo Pipeline No. 
2 Concrete Concrete Concrete No documented leaks 

Connection to Crystal Springs to San Andreas 
Pipeline and golf course was reconstructed 
(2000). 

San Antonio PCCP Cement Concrete 2003: 1 pipe burst 

~300 ft of pipe replaced with WSP for joint 
separation from Calaveras Fault (1998); 3 pipe 
segments replaced with WSP to repair damage 
from the pipe burst (2003). 

Calaveras Welded steel Cement Cement No documented leaks 
Original 1924 pipeline reconstructed from 
Calaveras Dam to Sunol Valley WTP in 1992. 

Sunol Valley WTP 
Effluent Welded steel Coal tar Cement No documented leaks No major work has been done.  
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Appendix C: Condition Assessment Priorities 
Table C–1: Existing Non-Linear and Linear Asset Assessment Schedule 
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