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 1 
June 2021    EKI Environment & Water, Inc 

Retail Wholesale 
2020 

Guidebook 
Location 

Water Code 
Section Summary as Applies to UWMP Subject 2020 UWMP 

Location  

x x Chapter 1 10615 

A plan shall describe and evaluate sources of 
supply, reasonable and practical efficient 
uses, reclamation and demand management 
activities. 

Introduction 
and Overview Chapter 1 

x x Chapter 1 10630.5 

Each plan shall include a simple description of 
the supplier’s plan including water availability, 
future requirements, a strategy for meeting 
needs, and other pertinent information. 
Additionally, a supplier may also choose to 
include a simple description at the beginning 
of each chapter. 

Summary Section 1.6 

x x Section 2.2 10620(b) 

Every person that becomes an urban water 
supplier shall adopt an urban water 
management plan within one year after it has 
become an urban water supplier. 

Plan 
Preparation Section 2.1 

x x Section 2.6 10620(d)(2) 

Coordinate the preparation of its plan with 
other appropriate agencies in the area, 
including other water suppliers that share a 
common source, water management 
agencies, and relevant public agencies, to the 
extent practicable. 

Plan 
Preparation Section 2.2.3 

x x Section 2.6.2 10642 

Provide supporting documentation that the 
water supplier has encouraged active 
involvement of diverse social, cultural, and 
economic elements of the population within 
the service area prior to and during the 
preparation of the plan and contingency plan. 

Plan 
Preparation 

 
 

Section 2.2.4 
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 2 
June 2021    EKI Environment & Water, Inc 

Retail Wholesale 
2020 

Guidebook 
Location 

Water Code 
Section Summary as Applies to UWMP Subject 2020 UWMP 

Location  

x   Section 2.6, 
Section 6.1 10631(h) 

Retail suppliers will include documentation 
that they have provided their wholesale 
supplier(s) - if any - with water use projections 
from that source. 

System Supplies Section 2.2.2 

  x Section 2.6 10631(h) 

Wholesale suppliers will include 
documentation that they have provided their 
urban water suppliers with identification and 
quantification of the existing and planned 
sources of water available from the wholesale 
to the urban supplier during various water 
year types. 

System Supplies N/A 

x x Section 3.1 10631(a) Describe the water supplier service area. System 
Description Chapter 3 

x x Section 3.3 10631(a) Describe the climate of the service area of the 
supplier. 

System 
Description Section 3.3 

x x Section 3.4 10631(a) Provide population projections for 2025, 
2030, 2035, 2040 and optionally 2045. 

System 
Description 

Section 3.2.1 
and Table 3-1 

x x Section 3.4.2 10631(a) 
Describe other social, economic, and 
demographic factors affecting the supplier’s 
water management planning. 

System 
Description 

Section 3.2.3 
and Table 3-3 

x x Sections 3.4 
and 5.4 10631(a) Indicate the current population of the service 

area. 

System 
Description and 
Baselines and 
Targets 

Section 3.2, 
Section 5.1 

and Table 3-1 

x x Section 3.5 10631(a) Describe the land uses within the service area. System 
Description Section 3.1 
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 3 
June 2021    EKI Environment & Water, Inc 

Retail Wholesale 
2020 

Guidebook 
Location 

Water Code 
Section Summary as Applies to UWMP Subject 2020 UWMP 

Location  

x x Section 4.2 10631(d)(1) 
Quantify past, current, and projected water 
use, identifying the uses among water use 
sectors. 

System Water 
Use Chapter 4 

x x Section 4.2.4 10631(d)(3)(C) Retail suppliers shall provide data to show the 
distribution loss standards were met. 

System Water 
Use 

Section 4.1.3 
and Table 4-3 

x x Section 4.2.6 10631(d)(4)(A) 
In projected water use, include estimates of 
water savings from adopted codes, plans, and 
other policies or laws. 

System Water 
Use Section 4.2.3 

x x Section 4.2.6 10631(d)(4)(B) 
Provide citations of codes, standards, 
ordinances, or plans used to make water use 
projections. 

System Water 
Use Section 4.2.3 

x optional Section 4.3.2.4 10631(d)(3)(A) Report the distribution system water loss for 
each of the 5 years preceding the plan update. 

System Water 
Use 

Section 4.1.3 
and Table 4-3 

x optional Section 4.4 10631.1(a) 
Include projected water use needed for lower 
income housing projected in the service area 
of the supplier. 

System Water 
Use Section 4.2.5 

x x Section 4.5 10635(b) 
Demands under climate change 
considerations must be included as part of the 
drought risk assessment. 

System Water 
Use Section 4.4 

x   Chapter 5 10608.20(e) 

Retail suppliers shall provide baseline daily 
per capita water use, urban water use target, 
interim urban water use target, and 
compliance daily per capita water use, along 
with the bases for determining those 
estimates, including references to supporting 
data. 

Baselines and 
Targets Chapter 5 
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 4 
June 2021    EKI Environment & Water, Inc 

Retail Wholesale 
2020 

Guidebook 
Location 

Water Code 
Section Summary as Applies to UWMP Subject 2020 UWMP 

Location  

x   Chapter 5 10608.24(a) Retail suppliers shall meet their water use 
target by December 31, 2020. 

Baselines and 
Targets 

Section 5.4 and 
Table 5-2 

  x Section 5.1 10608.36 

Wholesale suppliers shall include an 
assessment of present and proposed future 
measures, programs, and policies to help their 
retail water suppliers achieve targeted water 
use reductions. 

Baselines and 
Targets N/A 

x   Section 5.2 10608.24(d)(2) 

If the retail supplier adjusts its compliance 
GPCD using weather normalization, economic 
adjustment, or extraordinary events, it shall 
provide the basis for, and data supporting the 
adjustment. 

Baselines and 
Targets 

Section 5.4 and 
Table 5-2 

x   Section 5.5 10608.22 

Retail suppliers’ per capita daily water use 
reduction shall be no less than 5 percent of 
base daily per capita water use of the 5-year 
baseline. This does not apply if the suppliers 
base GPCD is at or below 100. 

Baselines and 
Targets Section 5.3 

x   Section 5.5 and 
Appendix E 10608.4 

Retail suppliers shall report on their 
compliance in meeting their water use 
targets. The data shall be reported using a 
standardized form in the SBX7-7 2020 
Compliance Form. 

Baselines and 
Targets 

Section 5.4 and 
Appendix E 

x x Sections 6.1 
and 6.2 10631(b)(1) 

Provide a discussion of anticipated supply 
availability under a normal, single dry year, 
and a drought lasting five years, as well as 
more frequent and severe periods of drought. 

System Supplies Chapter 6 
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 5 
June 2021    EKI Environment & Water, Inc 

Retail Wholesale 
2020 

Guidebook 
Location 

Water Code 
Section Summary as Applies to UWMP Subject 2020 UWMP 

Location  

x x Sections 6.1 10631(b)(1) 

Provide a discussion of anticipated supply 
availability under a normal, single dry year, 
and a drought lasting five years, as well as 
more frequent and severe periods of drought, 
including changes in supply due to climate 
change. 

System Supplies Chapter 6 

x x Section 6.1 10631(b)(2) 

When multiple sources of water supply are 
identified, describe the management of each 
supply in relationship to other identified 
supplies.  

System Supplies Sections 6.1 and 
6.2.2 

x x Section 6.1.1 10631(b)(3) Describe measures taken to acquire and 
develop planned sources of water. System Supplies Section 6.8 

x x Section 6.2.8 10631(b) 
Identify and quantify the existing and planned 
sources of water available for 2020, 2025, 
2030, 2035, 2040 and optionally 2045. 

System Supplies Section 6.9 and 
Table 6-10 

x x Section 6.2 10631(b) 
Indicate whether groundwater is an existing 
or planned source of water available to the 
supplier. 

System Supplies Section 6.2.4 

x x Section 6.2.2 10631(b)(4)(A) 

Indicate whether a groundwater sustainability 
plan or groundwater management plan has 
been adopted by the water supplier or if there 
is any other specific authorization for 
groundwater management. Include a copy of 
the plan or authorization. 

System Supplies Section 6.2.1 

x x Section 6.2.2 10631(b)(4)(B) Describe the groundwater basin. System Supplies Section 6.2.1 
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 6 
June 2021    EKI Environment & Water, Inc 

Retail Wholesale 
2020 

Guidebook 
Location 

Water Code 
Section Summary as Applies to UWMP Subject 2020 UWMP 

Location  

x x Section 6.2.2 10631(b)(4)(B) 

Indicate if the basin has been adjudicated and 
include a copy of the court order or decree 
and a description of the amount of water the 
supplier has the legal right to pump. 

System Supplies Section 6.2.1 

x x Section 6.2.2.1 10631(b)(4)(B) 

For unadjudicated basins, indicate whether or 
not the department has identified the basin as 
a high or medium priority. Describe efforts by 
the supplier to coordinate with sustainability 
or groundwater agencies to achieve 
sustainable groundwater conditions. 

System Supplies Section 6.2.1 

x x Section 6.2.2.4 10631(b)(4)(C) 

Provide a detailed description and analysis of 
the location, amount, and sufficiency of 
groundwater pumped by the urban water 
supplier for the past five years 

System Supplies Section 6.2.3 

x x Section 6.2.2 10631(b)(4)(D) 
Provide a detailed description and analysis of 
the amount and location of groundwater that 
is projected to be pumped. 

System Supplies Section 6.2.4 

x x Section 6.2.7 10631(c) 
Describe the opportunities for exchanges or 
transfers of water on a short-term or long- 
term basis. 

System Supplies Section 6.7 

x x Section 6.2.5 10633(b) 

Describe the quantity of treated wastewater 
that meets recycled water standards, is being 
discharged, and is otherwise available for use 
in a recycled water project. 

System Supplies 
(Recycled 
Water) 

Section 6.5 
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 7 
June 2021    EKI Environment & Water, Inc 

Retail Wholesale 
2020 

Guidebook 
Location 

Water Code 
Section Summary as Applies to UWMP Subject 2020 UWMP 

Location  

x x Section 6.2.5 10633(c) Describe the recycled water currently being 
used in the supplier's service area. 

System Supplies 
(Recycled 
Water) 

Section 6.5.4 

x x Section 6.2.5 10633(d) 

Describe and quantify the potential uses of 
recycled water and provide a determination of 
the technical and economic feasibility of those 
uses. 

System Supplies 
(Recycled 
Water) 

Section 6.5.4 

x x Section 6.2.5 10633(e) 

Describe the projected use of recycled water 
within the supplier's service area at the end of 
5, 10, 15, and 20 years, and a description of 
the actual use of recycled water in 
comparison to uses previously projected. 

System Supplies 
(Recycled 
Water) 

Section 6.5.4 
and Table 6-5 

x x Section 6.2.5 10633(f) 

Describe the actions which may be taken to 
encourage the use of recycled water and the 
projected results of these actions in terms of 
acre-feet of recycled water used per year. 

System Supplies 
(Recycled 
Water) 

Section 6.5.6 

x x Section 6.2.5 10633(g) Provide a plan for optimizing the use of 
recycled water in the supplier's service area. 

System Supplies 
(Recycled 
Water) 

Section 6.5.6 

x x Section 6.2.6 10631(g) Describe desalinated water project 
opportunities for long-term supply. System Supplies Section 6.6 

x x Section 6.2.5 10633(a) 

Describe the wastewater collection and 
treatment systems in the supplier’s service 
area with quantified amount of collection and 
treatment and the disposal methods. 

System Supplies 
(Recycled 
Water) 

Section 6.5.2 
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 8 
June 2021    EKI Environment & Water, Inc 

Retail Wholesale 
2020 

Guidebook 
Location 

Water Code 
Section Summary as Applies to UWMP Subject 2020 UWMP 

Location  

x x Section 6.2.8, 
Section 6.3.7 10631(f) 

Describe the expected future water supply 
projects and programs that may be 
undertaken by the water supplier to address 
water supply reliability in average, single-dry, 
and for a period of drought lasting 5 
consecutive water years. 

System Supplies Section 6.8 

x x Section 6.4 and 
Appendix O 10631.2(a) 

The UWMP must include energy information, 
as stated in the code, that a supplier can 
readily obtain. 

System 
Suppliers, 
Energy Intensity 

Section 6.11 

x x Section 7.2 10634 

Provide information on the quality of existing 
sources of water available to the supplier and 
the manner in which water quality affects 
water management strategies and supply 
reliability 

Water Supply 
Reliability 
Assessment 

Chapter 7 

x x Section 7.2.4 10620(f) 
Describe water management tools and 
options to maximize resources and minimize 
the need to import water from other regions. 

Water Supply 
Reliability 
Assessment 

Section 7.1.4 

x x Section 7.3 10635(a) 

Service Reliability Assessment: Assess the 
water supply reliability during normal, dry, 
and a drought lasting five consecutive water 
years by comparing the total water supply 
sources available to the water supplier with 
the total projected water use over the next 20 
years. 

Water Supply 
Reliability 
Assessment 

Section 7.1.3 
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 9 
June 2021    EKI Environment & Water, Inc 

Retail Wholesale 
2020 

Guidebook 
Location 

Water Code 
Section Summary as Applies to UWMP Subject 2020 UWMP 

Location  

x x Section 7.3 10635(b) 

Provide a drought risk assessment as part of 
information considered in developing the 
demand management measures and water 
supply projects. 

Water Supply 
Reliability 
Assessment 

Section 7.2 

x x Section 7.3 10635(b)(1) 

Include a description of the data, 
methodology, and basis for one or more 
supply shortage conditions that are necessary 
to conduct a drought risk assessment for a 
drought period that lasts 5 consecutive years. 

Water Supply 
Reliability 
Assessment 

Section 7.2 

x x Section 7.3 10635(b)(2) 
Include a determination of the reliability of 
each source of supply under a variety of water 
shortage conditions. 

Water Supply 
Reliability 
Assessment 

Section 7.1 

x x Section 7.3 10635(b)(3) 

Include a comparison of the total water 
supply sources available to the water supplier 
with the total projected water use for the 
drought period. 

Water Supply 
Reliability 
Assessment 

Section 7.1.3 

x x Section 7.3 10635(b)(4) 

Include considerations of the historical 
drought hydrology, plausible changes on 
projected supplies and demands under 
climate change conditions, anticipated 
regulatory changes, and other locally 
applicable criteria. 

Water Supply 
Reliability 
Assessment 

Section 7.1.3 

x x Chapter 8 10632(a) Provide a water shortage contingency plan 
(WSCP) with specified elements below. 

Water Shortage 
Contingency 
Planning 

Chapter 8 and 
Appendix K 

x x Chapter 8 10632(a)(1) Provide the analysis of water supply reliability 
(from Chapter 7 of Guidebook) in the WSCP 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 2 
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June 2021    EKI Environment & Water, Inc 

Retail Wholesale 
2020 

Guidebook 
Location 

Water Code 
Section Summary as Applies to UWMP Subject 2020 UWMP 

Location  

x x Section 8.10 10632(a)(10) 

Describe reevaluation and improvement 
procedures for monitoring and evaluation the 
water shortage contingency plan to ensure 
risk tolerance is adequate and appropriate 
water shortage mitigation strategies are 
implemented. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 13 

x x Section 8.2 10632(a)(2)(A) 
Provide the written decision- making process 
and other methods that the supplier will use 
each year to determine its water reliability. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapters 4 and 

5 

x x Section 8.2 10632(a)(2)(B) 

Provide data and methodology to evaluate 
the supplier’s water reliability for the current 
year and one dry year pursuant to factors in 
the code. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 4 

x x Section 8.3 10632(a)(3)(A) 

Define six standard water shortage levels of 
10, 20, 30, 40, 50 percent shortage and 
greater than 50 percent shortage. These levels 
shall be based on supply conditions, including 
percent reductions in supply, changes in 
groundwater levels, changes in surface 
elevation, or other conditions. The shortage 
levels shall also apply to a catastrophic 
interruption of supply. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 5 

x x Section 8.3 10632(a)(3)(B) 

Suppliers with an existing water shortage 
contingency plan that uses different water 
shortage levels must cross reference their 
categories with the six standard categories. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 5 
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June 2021    EKI Environment & Water, Inc 

Retail Wholesale 
2020 

Guidebook 
Location 

Water Code 
Section Summary as Applies to UWMP Subject 2020 UWMP 

Location  

x x Section 8.4 10632(a)(4)(A) 

Suppliers with water shortage contingency 
plans that align with the defined shortage 
levels must specify locally appropriate supply 
augmentation actions. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 6 

x x Section 8.4 10632(a)(4)(B) Specify locally appropriate demand reduction 
actions to adequately respond to shortages. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Section 6.2 and 

Table 6-1 

x x Section 8.4 10632(a)(4)(C) Specify locally appropriate operational 
changes. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Section 6.3 

x x Section 8.4 10632(a)(4)(D) 

Specify additional mandatory prohibitions 
against specific water use practices that are in 
addition to state-mandated prohibitions are 
appropriate to local conditions. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Section 6.5 

x x Section 8.4 10632(a)(4)(E) 
Estimate the extent to which the gap between 
supplies and demand will be reduced by 
implementation of the action. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Section 6.2 and 

Table 6-1 

x x Section 8.4.6 10632.5 The plan shall include a seismic risk 
assessment and mitigation plan. 

Water Shortage 
Contingency 
Plan 

Appendix K, 
Chapter 7 

x x Section 8.5 10632(a)(5)(A) 
Suppliers must describe that they will inform 
customers, the public and others regarding 
any current or predicted water shortages. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 8 
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June 2021    EKI Environment & Water, Inc 

Retail Wholesale 
2020 

Guidebook 
Location 

Water Code 
Section Summary as Applies to UWMP Subject 2020 UWMP 

Location  

x x Section 8.5 and 
8.6 

10632(a)(5)(B) 
10632(a)(5)(C) 

Suppliers must describe that they will inform 
customers, the public and others regarding 
any shortage response actions triggered or 
anticipated to be triggered and other relevant 
communications. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 8 

x   Section 8.6 10632(a)(6) 
Retail supplier must describe how it will 
ensure compliance with and enforce 
provisions of the WSCP. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 9 

x x Section 8.7 10632(a)(7)(A) 
Describe the legal authority that empowers 
the supplier to enforce shortage response 
actions. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 10 

x x Section 8.7 10632(a)(7)(B) 
Provide a statement that the supplier will 
declare a water shortage emergency Water 
Code Chapter 3. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 10 

x x Section 8.7 10632(a)(7)(C) 

Provide a statement that the supplier will 
coordinate with any city or county within 
which it provides water for the possible 
proclamation of a local emergency. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 10 

x x Section 8.8 10632(a)(8)(A) 
Describe the potential revenue reductions and 
expense increases associated with activated 
shortage response actions. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 11 

x x Section 8.8 10632(a)(8)(B) 

Provide a description of mitigation actions 
needed to address revenue reductions and 
expense increases associated with activated 
shortage response actions. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 11 
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 13 
June 2021    EKI Environment & Water, Inc 

Retail Wholesale 
2020 

Guidebook 
Location 

Water Code 
Section Summary as Applies to UWMP Subject 2020 UWMP 

Location  

x   Section 8.8 10632(a)(8)(C) 

Retail suppliers must describe the cost of 
compliance with Water Code Chapter 3.3: 
Excessive Residential Water Use During 
Drought 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 11 

x   Section 8.9 10632(a)(9) 

Retail suppliers must describe the monitoring 
and reporting requirements and procedures 
that ensure appropriate data is collected, 
tracked, and analyzed for purposes of 
monitoring customer compliance. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 12 

x   Section 8.11 10632(b) 

Analyze and define water features that are 
artificially supplied with water, including 
ponds, lakes, waterfalls, and fountains, 
separately from swimming pools and spas. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Section 6.4 

x x Sections 8.12 
and 10.4 10635(c) 

Provide supporting documentation that Water 
Shortage Contingency Plan has been, or will 
be, provided to any city or county within 
which it provides water, no later than 30 days 
after the submission of the plan to DWR. 

Plan Adoption, 
Submittal, and 
Implementation 

Appendix K, 
Chapter 14 

x x Section 8.14 10632(c) 

Make available the Water Shortage 
Contingency Plan to customers and any city or 
county where it provides water within 30 after 
adopted the plan. 

Water Shortage 
Contingency 
Planning 

Appendix K, 
Chapter 14 



Completed UWMP Checklist  
2020 Urban Water Management Plan 
City of Redwood City 

  
 14 
June 2021    EKI Environment & Water, Inc 

Retail Wholesale 
2020 

Guidebook 
Location 

Water Code 
Section Summary as Applies to UWMP Subject 2020 UWMP 

Location  

  x Sections 9.1 
and 9.3 10631(e)(2) 

Wholesale suppliers shall describe specific 
demand management measures listed in 
code, their distribution system asset 
management program, and supplier 
assistance program. 

Demand 
Management 
Measures 

N/A 

x   Sections 9.2 
and 9.3 10631(e)(1) 

Retail suppliers shall provide a description of 
the nature and extent of each demand 
management measure implemented over the 
past five years. The description will address 
specific measures listed in code. 

Demand 
Management 
Measures 

Chapter 9 

x   Chapter 10 10608.26(a) 

Retail suppliers shall conduct a public hearing 
to discuss adoption, implementation, and 
economic impact of water use targets 
(recommended to discuss compliance). 

Plan Adoption, 
Submittal, and 
Implementation 

Chapter 10 

x x Section 10.2.1 10621(b) 

Notify, at least 60 days prior to the public 
hearing, any city or county within which the 
supplier provides water that the urban water 
supplier will be reviewing the plan and 
considering amendments or changes to the 
plan. Reported in Table 10-1. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.1 

x x Section 10.4 10621(f) 
Each urban water supplier shall update and 
submit its 2020 plan to the department by 
July 1, 2021. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.3 
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June 2021    EKI Environment & Water, Inc 

Retail Wholesale 
2020 

Guidebook 
Location 

Water Code 
Section Summary as Applies to UWMP Subject 2020 UWMP 

Location  

x x 
Sections 

10.2.2, 10.3, 
and 10.5 

10642 

Provide supporting documentation that the 
urban water supplier made the plan and 
contingency plan available for public 
inspection, published notice of the public 
hearing, and held a public hearing about the 
plan and contingency plan. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.5 

x x Section 10.2.2 10642 
The water supplier is to provide the time and 
place of the hearing to any city or county 
within which the supplier provides water. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.2.2 

x x Section 10.3.2 10642 
Provide supporting documentation that the 
plan and contingency plan has been adopted 
as prepared or modified. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.4 

x x Section 10.4 10644(a) 
Provide supporting documentation that the 
urban water supplier has submitted this 
UWMP to the California State Library. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.4 

x x Section 10.4 10644(a)(1) 

Provide supporting documentation that the 
urban water supplier has submitted this 
UWMP to any city or county within which the 
supplier provides water no later than 30 days 
after adoption. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.4 

x x Sections 10.4.1 
and 10.4.2 10644(a)(2) 

The plan, or amendments to the plan, 
submitted to the department shall be 
submitted electronically. 

Plan Adoption, 
Submittal, and 
Implementation 

Sections 10.4 
and 10.6 
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Retail Wholesale 
2020 

Guidebook 
Location 

Water Code 
Section Summary as Applies to UWMP Subject 2020 UWMP 

Location  

x x Section 10.5 10645(a) 

Provide supporting documentation that, not 
later than 30 days after filing a copy of its plan 
with the department, the supplier has or will 
make the plan available for public review 
during normal business hours. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.5 

x x Section 10.5 10645(b) 

Provide supporting documentation that, not 
later than 30 days after filing a copy of its 
water shortage contingency plan with the 
department, the supplier has or will make the 
plan available for public review during normal 
business hours. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.5 

x x Section 10.6 10621(c) 
If supplier is regulated by the Public Utilities 
Commission, include its plan and contingency 
plan as part of its general rate case filings. 

Plan Adoption, 
Submittal, and 
Implementation 

N/A 

x x Section 10.7.2 10644(b) 
If revised, submit a copy of the water shortage 
contingency plan to DWR within 30 days of 
adoption. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.6 
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UWMP Agency Notification Letters 
 

  



 

 

 

 

 
City of Redwood City 1400 Broadway St., Redwood City, CA. 94063 Tel: 650-780-7464 www.redwoodcity.org  

 

 
February 2, 2021 

 

City of Redwood City 

Justin Chapel, Public Works Superintendent 

1400 Broadway Street 

Redwood City, CA 94063 

 

 

Re: Notice of Preparation of Urban Water Management Plan and Water Shortage Contingency Plan - 

2020 Update 

 

 

The Urban Water Management Planning Act (California Water Code §10608–10656) requires the City 

of Redwood City (“RWC”) to update its Urban Water Management Plan (UWMP) and associated 

Water Shortage Contingency Plan (WSCP) every five years. RWC is currently reviewing its existing 

UWMP and associated WSCP, which were updated in 2016, and considering revisions to the 

documents. The updated UWMP and WSCP are due by July 1, 2021. We invite your 

municipality/agency’s participation in this revision process. 

 

A draft of the 2020 UWMP and WSCP will be made available for public review and a public hearing 

will be scheduled in 2021. In the meantime, if you would like more information regarding the City’s 

2015 UWMP and WSCP and the schedule for updating these documents, or if you would like to 

participate in the preparation of the 2020 UWMP and WSCP, please contact Justin Chapel or Sindy 

Mulyono-Danre at: 

  

Justin Chapel, Water Superintendent  Sindy Mulyono-Danre, Recycled Water Superintendent 

City of Redwood City    City of Redwood City 

1400 Broadway Street    1400 Broadway Street 

Redwood City, CA 94063   Redwood City, CA 94063 

Phone: (650) 780-7124   Phone: (650) 780-7470 

jchapel@redwoodcity.org   smdanre@redwoodcity.org  

 

 

Sincerely, 

 

Justin Chapel 

Public Works Superintendent 

Public Works Services 1400 Broadway Street 
Redwood City, CA 94063 

(650) 780-7464 
Fax (650) 780-7445 

http://www.redwoodcity.org/
mailto:jchapel@redwoodcity.org
mailto:smdanre@redwoodcity.org


 
City of Redwood City 1017 Middlefield Road, Redwood City, CA. 94063 Tel: 650‐780‐7000  www.redwoodcity.org  

 

 
May 18, 2021 
 
 
Agency 
ATTN: Contact 
Address 
City, State  Zip                 
 
Re:   Notice of Public Hearing for Urban Water Management Plan and Water Shortage Contingency Plan ‐ 

2020 Update 
 
The  Urban  Water  Management  Planning  Act  (California  Water  Code  §10608–10656)  requires  the  City  of 
Redwood City  (City)  to update  its Urban Water Management  Plan  (UWMP)  and  associated Water  Shortage 
Contingency  Plan  (WSCP)  every  5  years.  The  City must  also make  the  draft  documents  available  for  public 
review and hold a public hearing before adopting its UWMP and associated WSCP.  
 
This is to notify you that the City will hold a public hearing on June 14, 2021 at 6:00 p.m. by virtual meeting to 
consider proposed  revisions and updates  to  the 2020 UWMP and associated WSCP. We  invite your agency’s 
participation in the process. In conjunction with the update to the UWMP, the public may also provide input on 
the urban water use target included in the UWMP, any impacts to the local economy, and the City’s method of 
determining its urban water use target.  
 
The  UWMP  and  associated  WSCP  will  be  made  available  for  public  review  by  May  24,  2021  at 
https://www.redwoodcity.org/water.  Visit  https://www.redwoodcity.org/city‐hall/city‐council/city‐council‐
meetings‐agendas‐and‐minutes for the City Council meeting agenda and for links to the virtual public hearing. 
 
If you have any questions about the 2020 UWMP or WSCP or the process for updating these documents, please 
contact Justin Chapel or Sindy Mulyono‐Danre at: 
  
Justin Chapel, Water Superintendent    Sindy Mulyono‐Danre, Recycled Water Superintendent 
City of Redwood City        City of Redwood City 
1400 Broadway Street        1400 Broadway Street 
Redwood City, CA 94063      Redwood City, CA 94063 
Phone: (650) 780‐7469        Phone: (650) 780‐7470 
jchapel@redwoodcity.org      smdanre@redwoodcity.org  
 
Sincerely, 
 
Justin Chapel 
Public Works Superintendent 

PUBLIC WORKS SERVICES 
WATER UTILITES SERVICES DIVISION 

1017 Middlefield Road 
Redwood City, CA 94063 

(650) 780‐7301 
Fax (650) 780‐7225 



Notification Distribution List 

Alameda County Water District 

California Water Service Co. 

City of Brisbane 

City of Burlingame 

City of Daly City 

City of East Palo Alto  

City of Hayward 

City of Menlo Park 

City of Millbrae 

City of Milpitas 

City of Mountain View 

City of Palo Alto 

City of San Bruno 

City of San Carlos 

City of Santa Clara 

City of Sunnyvale 

Coastside County Water District 

County of San Mateo 

Estero Mun. Improvement Dist. 

Mid‐Peninsula Water District 

North Coast County Water Dist. 

Purissima Hills Water District 

San Jose Municipal Water System 

Silicon Valley Clean Water 

Stanford University 

Town of Hillsborough 

Town of Woodside 

Westborough Water District 
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UWMP Public Notification Notices 

 



NOTICE OF PUBLIC HEARING
COUNCIL OF THE CITY OF REDWOOD CITY

URBAN WATER MANAGEMENT PLAN &
WATER SHORTAGE CONTINGENCY PLAN UPDATE

City Council Meeting
Date: Monday, June 14, 2021 at 6:00 p.m.

Location: Zoom Teleconference
https://redwoodcity.zoom.us/j/99481825639

Zoom Meeting ID: 994 8182 5639
Dial-in audio: (669) 900-6833

NOTICE IS HEREBY GIVEN that the Council of Redwood City via an electronic
meeting platform, will conduct a public hearing to receive comments on the 2020 Urban Water
Management Plan (UWMP) and Water Shortage Contingency Plan (WSCP), which are adopted
every five years. The purpose of the UWMP and WSCP is to consolidate information regarding
water supply and demand, provide public information, and improve state-wide water planning. In
conjunction with the updates to the UWMP and WSCP, the community is given the opportunity
to give input on the City's method of determining its urban water use target, the City's
implementation plan for meeting said target and any impacts to the local economy resulting
from this implementation plan. The UWMP and WSCP are available for inspection online at
www.redwoodcity.org/water.

Due to COVID-19, all participants will join the meeting via teleconference pursuant to Governor
Newsom's Executive Order N-29-20. To view or participate in the meeting, see the instructions
posted on the agenda 72 hours in advance at www.redwoodcity.org/councilmeetings.

The public hearing will be held on Monday, June 14, 2021, at 6:00 p.m., or soon there-
after as the matter may be heard, v ia Zoom teleconference at
https://redwoodcity.zoom.us/j/99481825639 , at which time and place all interested persons shall
have the opportunity to present their concerns to the City Council. Those wishing to comment
may either join via Zoom or call (669) 900-6833 at the time of the public hearing, or prior to the
hearing by submitting written comments to the City Clerk's office at 1017 Middlefield Road,
Redwood City, California 94063 or council@redwoodcity.org.

By: Pamela Aguilar, City Clerk
Publication Dates: May 28, 2021

June 4, 2021
June 11, 2021



Appendices 
2020 Urban Water Management Plan  
City of Redwood City 
 

 

 

 

 

 

 

 

 

 

Appendix D 
 

Supplemental Population and Employment Estimate Information 

 

  



Business Summary
Redwood City, CA Prepared by Esri
Redwood City, CA (0660102)
Geography: Place

Data for all businesses in area Redwood City,...
Total Businesses: 4,022
Total Employees: 60,280
Total Residential Population: 82,887
Employee/Residential Population Ratio (per 100 Residents) 73

Businesses Employees
by SIC Codes Number Percent Number Percent
Agriculture & Mining 52 1.3% 312 0.5%
Construction 230 5.7% 1,350 2.2%
Manufacturing 89 2.2% 4,649 7.7%
Transportation 63 1.6% 469 0.8%
Communication 31 0.8% 333 0.6%
Utility 6 0.1% 86 0.1%
Wholesale Trade 111 2.8% 1,122 1.9%

Retail Trade Summary 635 15.8% 7,652 12.7%
Home Improvement 38 0.9% 273 0.5%
General Merchandise Stores 19 0.5% 924 1.5%
Food Stores 74 1.8% 1,395 2.3%
Auto Dealers, Gas Stations, Auto Aftermarket 66 1.6% 1,126 1.9%
Apparel & Accessory Stores 28 0.7% 149 0.2%
Furniture & Home Furnishings 51 1.3% 338 0.6%
Eating & Drinking Places 228 5.7% 2,566 4.3%
Miscellaneous Retail 131 3.3% 881 1.5%

Finance, Insurance, Real Estate Summary 386 9.6% 2,495 4.1%
Banks, Savings & Lending Institutions 65 1.6% 730 1.2%
Securities Brokers 68 1.7% 489 0.8%
Insurance Carriers & Agents 63 1.6% 263 0.4%
Real Estate, Holding, Other Investment Offices 190 4.7% 1,013 1.7%

Services Summary 1,622 40.3% 36,623 60.8%
Hotels & Lodging 22 0.5% 445 0.7%
Automotive Services 108 2.7% 565 0.9%
Motion Pictures & Amusements 91 2.3% 815 1.4%
Health Services 241 6.0% 4,656 7.7%
Legal Services 101 2.5% 1,198 2.0%
Education Institutions & Libraries 75 1.9% 1,660 2.8%
Other Services 984 24.5% 27,284 45.3%

Government 98 2.4% 4,904 8.1%

Unclassified Establishments 699 17.4% 285 0.5%

Totals 4,022 100.0% 60,280 100.0%

Source:  Copyright 2020 Infogroup, Inc. All rights reserved. Esri Total Residential Population forecasts for 2020.
Date Note: Data on the Business Summary report is calculated using Esri’s Data allocation method which uses census block groups to allocate business summary data to custom areas.

November 18, 2020

©2020 Esri Page 1 of 2

http://doc.arcgis.com/en/esri-demographics/reference/data-allocation-method.htm


Business Summary
Redwood City, CA Prepared by Esri
Redwood City, CA (0660102)
Geography: Place

Businesses Employees
by NAICS Codes Number Percent Number Percent
Agriculture, Forestry, Fishing & Hunting 5 0.1% 17 0.0%
Mining 0 0.0% 0 0.0%
Utilities 4 0.1% 33 0.1%
Construction 247 6.1% 1,466 2.4%
Manufacturing 91 2.3% 4,120 6.8%
Wholesale Trade 107 2.7% 1,069 1.8%
Retail Trade 390 9.7% 4,998 8.3%

Motor Vehicle & Parts Dealers 52 1.3% 1,056 1.8%
Furniture & Home Furnishings Stores 22 0.5% 125 0.2%
Electronics & Appliance Stores 28 0.7% 202 0.3%
Bldg Material & Garden Equipment & Supplies Dealers 38 0.9% 315 0.5%
Food & Beverage Stores 63 1.6% 1,295 2.1%
Health & Personal Care Stores 31 0.8% 266 0.4%
Gasoline Stations 14 0.3% 70 0.1%
Clothing & Clothing Accessories Stores 37 0.9% 196 0.3%
Sport Goods, Hobby, Book, & Music Stores 25 0.6% 159 0.3%
General Merchandise Stores 19 0.5% 924 1.5%
Miscellaneous Store Retailers 41 1.0% 309 0.5%
Nonstore Retailers 20 0.5% 81 0.1%

Transportation & Warehousing 42 1.0% 438 0.7%
Information 177 4.4% 17,537 29.1%
Finance & Insurance 208 5.2% 1,650 2.7%

Central Bank/Credit Intermediation & Related Activities 68 1.7% 738 1.2%
Securities, Commodity Contracts & Other Financial 
Investments & Other Related Activities

77 1.9% 649 1.1%
Insurance Carriers & Related Activities; Funds, Trusts & 
Other Financial Vehicles

63 1.6% 263 0.4%
Real Estate, Rental & Leasing 200 5.0% 899 1.5%
Professional, Scientific & Tech Services 456 11.3% 7,096 11.8%

Legal Services 107 2.7% 1,219 2.0%
Management of Companies & Enterprises 15 0.4% 60 0.1%
Administrative & Support & Waste Management & Remediation 
Services

158 3.9% 2,261 3.8%
Educational Services 91 2.3% 1,720 2.9%
Health Care & Social Assistance 314 7.8% 5,498 9.1%
Arts, Entertainment & Recreation 63 1.6% 697 1.2%
Accommodation & Food Services 255 6.3% 3,034 5.0%

Accommodation 22 0.5% 445 0.7%
Food Services & Drinking Places 233 5.8% 2,589 4.3%

Other Services (except Public Administration) 401 10.0% 2,494 4.1%
Automotive Repair & Maintenance 89 2.2% 471 0.8%

Public Administration 99 2.5% 4,908 8.1%

Unclassified Establishments 699 17.4% 285 0.5%

Total 4,022 100.0% 60,280 100.0%
Source:  Copyright 2020 Infogroup, Inc. All rights reserved. Esri Total Residential Population forecasts for 2020.
Date Note: Data on the Business Summary report is calculated using Esri’s Data allocation method which uses census block groups to allocate business summary data to custom areas.

November 18, 2020

©2020 Esri Page 2 of 2

http://doc.arcgis.com/en/esri-demographics/reference/data-allocation-method.htm
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SB X7-7 Compliance Tables 
  



Where to submit? Suppliers submit the completed table data and UWMPs (including the Water Shortage Contingency Plan) 

electronically through the WUE Data Portal (https://wuedata.water.ca.gov/). The portal will be updated in Spring 2021 and will 

be announced to the urban listserv, DWR webpage and WUE Data Portal opening page when it is available for plan and table 

submittals.

Unlocking templates (use with caution): The templates provided in this workbook are formated to mirror the structure of 

information that is submitted through the WUE Data Portal for the electronic submission of Submittal Tables in the UWMP. The 

tables are offered in a protected (locked) version to maintain the structure of the templates. However, for those needing to 

adjust the tables for their own planning needs beyond the Submittal Tables, the password to 'unprotect' each worksheet is 

'dwr' (no quotes). To unprotect the worksheet, go to the Review tab, select Unprotect Sheet, and enter the password 'dwr' in 

the pop-up (no quotes). Preparers will still need to submit the information using the original template structure provided. To 

redownload the templates in their original format, visit https://wuedata.water.ca.gov in the Resources button of the Urban 

Water Management Plan section (no login necessary). 

SB X7-7 2020 Compliance Form

The SB X7-7 2020 Compliance Form is for the calculation of 2020 compliance only. All retail suppliers must complete the SB 

X7-7 Compliance Form.  Baseline and target calculations are done in the SB X 7-7 Verification Form.

The SB X7-7 Verification Form is for the calculation of baselines and targets and is a separate workbook from the SB X7-7 

2020 Compliance Form.                                                                                                                                               Most Suppliers will have 

completed the SB X7-7 Verification Form with their 2015 UWMP and do not need to complete this form again in 2020. See 

Chapter 5 Section 5.3 of the UWMP Guidebook for more information regarding which Suppliers must, or may, complete the SB 

X7-7 Verification Form for their 2020 UWMP.  2020 compliance calculations are done in the  SB X7-7 2020 Compliance Form.                                                                                                                                                   

Process Water Deduction  tables will not be entered into WUE Data Portal tables.                                                                                                                                    

SB X7-7 tables 4-C, 4-C.1, 4-C.2, 4-C.3, 4-C.4 and 4-D                                                                                                                                                                                

A supplier that will use the process water deduction will complete the appropriate tables in Excel, submit them as a separate upload to the 

WUE Data Portal, and include them in its UWMP. 



SB X7-7 Table 0: Units of Measure Used in 2020 UWMP*           
(select one from the drop down list)                 

Acre Feet

*The unit of measure must be consistent throughout the UWMP, as 

reported in Submittal Table 2-3.

NOTES:  



NOTES:

SB X7-7 Table 2:  Method for 2020 Population Estimate

Method Used to Determine 2020 Population

(may check more than one)

1. Department of Finance  (DOF) or                                   

American Community Survey (ACS) 

3. DWR Population Tool

4. Other

DWR recommends pre-review

2. Persons-per-Connection Method



                                           89,037 2020

SB X7-7 Table 3: 2020 Service Area Population

2020 Compliance Year Population

NOTES:



Exported 

Water *

Change in 

Dist. System 

Storage*

(+/-) 

Indirect 

Recycled 

Water
This column will 

remain blank 

until SB X7-7 

Table 4-B is 

completed.           

 Water 

Delivered for 

Agricultural 

Use* 

Process Water
This column will 

remain blank 

until SB X7-7  

Table 4-D is 

completed. 

                 9,852                      -                          -                            9,852 

NOTES:

SB X7-7 Table 4: 2020 Gross Water Use 

2020 Volume 

Into 

Distribution 

System
This column will 

remain blank until 

SB X7-7 Table 4-A 

is completed.             

2020 Gross Water 

Use 

2020 Deductions

*  Units of measure (AF, MG , or CCF) must remain consistent throughout the UWMP,  as reported in SB X7-7 Table 0 and 

Submittal Table 2-3.

Compliance 

Year 2020



Volume   Entering 

Distribution System 
 1

Meter Error 

Adjustment 2 

Optional

(+/-)

Corrected Volume 

Entering 

Distribution System

9,852                               -                                              9,852 

SB X7-7 Table 4-A:  2020 Volume Entering the Distribution System(s), Meter 

Error Adjustment
Complete one table for each source. 

Name of Source

1  Units of measure (AF, MG , or CCF)  must remain consistent throughout the UWMP,  as reported in SB 

X7-7 Table 0 and Submittal Table 2-3.                                                                                                  2  Meter 

Error Adjustment  - See guidance in Methodology 1, Step 3 of Methodologies Document

NOTES

This water source is (check one) :

The supplier's own water source

A purchased or imported source

SFPUC

Compliance Year 

2020



2020 Gross Water               
Fm SB X7-7 Table 4

2020 Population Fm 

SB X7-7 Table 3
2020 GPCD

9,852                       89,037                       99                            

SB X7-7 Table 5: 2020 Gallons Per Capita Per Day 

(GPCD)

NOTES:



Extraordinary 

Events1

Weather 

Normalization1

Economic 

Adjustment1

99                          -                              -                         -   -                    99                     124 YES

NOTES: 

1  All values are reported in GPCD                                                                                                                                                                                                    
2  2020 Confirmed Target GPCD is taken from the Supplier's SB X7-7 Verification Form Table SB X7-7, 7-F.

SB X7-7 Table 9: 2020 Compliance

Optional Adjustments to 2020 GPCD
Did Supplier 

Achieve 

Targeted 

Reduction for 

2020?

Actual 2020 

GPCD1

2020  Confirmed 

Target GPCD 1, 2TOTAL 

Adjustments1

Adjusted 2020 

GPCD 1 

(Adjusted if 

applicable)

Enter "0" if Adjustment Not Used



Supporting Documentation

Method 1 SB X7-7 Table 7A

Method 2
SB X7-7 Tables 7B, 7C, and 7D 
Contact DWR for these tables

Method 3 SB X7-7 Table 7-E

Method 4 Method 4 Calculator

SB X7-7 Table 7: 2020 Target Method

Select Only One

Target Method

NOTES:



Agency May 

Select More 

Than One as 

Applicable

Percentage of 

Service Area 

in This 

Hydrological 

Region

Hydrologic Region

"2020 Plan" 

Regional 

Targets

Method 3 

Regional 

Targets 

(95%)

North Coast 137 130

North Lahontan 173 164

Sacramento River 176 167

100% San Francisco Bay 131 124

San Joaquin River 174 165

Central Coast 123 117

Tulare Lake 188 179

South Lahontan 170 162

South Coast 149 142

Colorado River 211 200

124

SB X7-7 Table 7-E: Target Method 3 

Target
(If more than one region is selected, this value is calculated.)

NOTES:



5 Year

Baseline GPCD

From SB X7-7           

Table 5

Maximum 2020 

Target1

Calculated

2020 Target2

Confirmed 

2020 Target

133 126 124                              124

SB X7-7 Table 7-F: Confirm Minimum Reduction for 2020 Target

1 Maximum 2020 Target is 95% of the 5 Year Baseline GPCD                                          2 2020 

Target is calculated based on the selected Target Method, see SB X7-7 Table 7 and 

corresponding tables for agency's calculated target.     

NOTES: 
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DWR Population Tool Outputs 
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Preliminary Assessment of Groundwater Production Potential  
 

  



 

 

17 December 2020 
 
TECHNICAL MEMORANDUM 
 
To:  Justin Chapel, City of Redwood City (City) 
     
From:   Anona Dutton, PG, CHg, EKI Environment & Water, Inc. (EKI) 
  Christina Lucero, PG, EKI 
  Nelson Schlater, PE, EKI 
 
Subject:  Preliminary Assessment of Groundwater Production Potential 
  (EKI C00110.00) 

The  City  of  Redwood  City  (City)  has  requested  that  EKI  Environment & Water,  Inc.  (EKI)  conduct  an 
assessment  of  the  groundwater  (GW)  production  potential within  the  City  (i.e.  a  “GW  Study”).  This 
technical memorandum (TM) describes the work performed to date as part of the GW Study, the results 
of which will be incorporated, as applicable, into the 2020 Urban Water Management Plan (UWMP).  

1. INTRODUCTION 

The City purchases all of  its potable water from the San Francisco Public Utilities Commission (SFPUC) 
Regional Water System (RWS). The City’s supply is limited to its contractual allocation, or Individual Supply 
Guarantee (ISG), and can be reduced during drought conditions, an issue which may be exacerbated by 
the Bay‐Delta Plan1. In 2002, the City began investigating options to reduce reliance on the RWS, which 
included water tranfers, new sources of water supply, water conservation, and recycled water use (Todd, 
2003a). The City has also been supplying recycled water to selected customers since 2000, with the most 
recent service area expansion (Phase II) occurring in 2016. In 2006, the City conducted a geophysical study 
for a potential water supply well at Red Morton Park to explore the option of new sources of water supply 
(Geoconsultants, 2006). However, based on recent disucssions with the City, no water supply well was 
ever drilled and the City remains reliant on the RWS and recycled water to meet their customers’ water 
demands.   

2. GROUNDWATER STUDY OBJECTIVES 

The City requested this GW Study to support consideration of potential future groundwater development 
and to assess whether groundwater should be included in the City’s planned supply portfolio in the 2020 
UWMP.  This GW  Study  is  intended  to provide  a  foundation  to  assess  the potential  for  groundwater 
production within the City and the associated permitting pathways and potential costs. Specifically, the 
objectives of the GW Study are as follows: 

 Compile publicly available information on groundwater production and quality information, water 
level data, aquifer testing results, and estimates of aquifer recharge and discharge; 

 

1 Water Quality Control Plan for the San Francisco Bay/Sacramento–San Joaquin Delta Estuary. Relevant information 
can be found at https://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/. 



Groundwater Study  
City of Redwood City 
17 December 2020 
Page 2 of 20 
 

 Perform an assessment of the local aquifer characteristics and conduct a high‐level evaluation of 
groundwater  supply opportunities  and  constraints  to  identify  areas of potential  groundwater 
production opportunity; 

 Identify regulatory constraints for permitting and construction of a new groundwater well; and  

 Develop conceptual costs for permitting and construction of a new groundwater well.  

Information developed as part of the GW Study will be used by the City to inform whether they pursue 
additional  investigations  in  support  of  groundwater well  construction,  either  for  emergency  backup 
supply or as part of their water supply portfolio.  

3. SUMMARY OF FINDINGS 

The City overlies the southern portion of the San Mateo Plain Subbasin (Basin) of the Santa Clara Valley 
Groundwater Basin  (groundwater basin number 2‐009.03; California Department of Water Resources 
[DWR], 2019)  (Figure 1). The Basin has not been adjudicated, nor  is  the Basin actively managed  in  its 
entirety by any of the overlying entities or local agencies (Metzger & Fio, 1997; RWQCB, 2003; EKI et al., 
2018).  

The Basin is filled with alluvial fan deposits formed by tributaries to San Francisco Bay that drained across 
the Basin and toward the center of the Bay (RWQCB, 2003; EKI et al., 2018). These alluvial fan deposits 
are  interbedded with  thick  clay  aquitards  or  confining  layers  and  comprise  the main water  bearing 
formations within  the Basin  (Figures  2  and  3). Generally,  groundwater  flow  in  the Basin  is  from  the 
western  uplands  area  to  the  northeast  toward  the  San  Francisco  Bay  (Todd,  2003a;  RWQCB,  2003; 
Metzger and Fio, 1997; Metzger, 2002; EKI et al., 2018), although faulting and groundwater extraction can 
locally alter the groundwater flow direction.  

An estimate of the annual groundwater recharge and discharge in the City’s service area was developed 
based on application of the San Mateo Plain Groundwater Model (SMPGWM; Table 1), Within the City’s 
service area, annual aquifer recharge and discharge are each estimated to be approximately 3,000 acre‐
feet per year (AFY) which suggests that the portion of the Basin underlying the City is currently in a state 
of approximate equilibrium. It is estimated that some portion of the annual recharge could be captured 
without creating significant detrimental effects to the aquifer system (e.g., a reversal of groundwater sub‐
flow out of the Basin, which could induce saltwater intrusion).  

Publicly available well construction, water level, water quality and water use information for other entities 
that  overlie  the Basin  in  the  vicinity  of Redwood  City was  compiled.  The majority  of  the  productive 
groundwater wells are screened deeper than 200 feet below ground surface (ft bgs) and the estimated 
yield  averages 200 gallons per minute (GPM) (Table 2). The water quality in the Basin is such that it would 
be  expected  to  be  of  sufficient  quality  for municipal  and  irrigation  supply,  although  some  level  of 
treatment may potentially be required depending on well location, depth, and intended use (EKI et al., 
2018).  

A constraints analysis was conducted  to  identify potential areas where  the City may want  to conduct 
further  investigations to assess groundwater yield and quality  (Figures 4, 5 and 6). Based on available 
information,  it is recommended that the City consider developing one or more wells as back‐up supply 
wells (i.e., standby wells) in the event of an emergency condition; the requisite permitting pathway and 



Groundwater Study  
City of Redwood City 
17 December 2020 
Page 3 of 20 
 
estimated costs for such a well are provided herein. It is anticipated that primary drinking water standards 
(i.e., primary Maximum Contaminant Levels, or MCLs) will likely be met without treatment and  treatment 
for certain constituents with secondary drinking water standards2 would not be required for a standby 
well. However, if the City did elect to incorporate the wells as part of their normal year supply portfolio, 
additional  analysis  would  be  required.  Costs  and  permitting  complexity,  specifically  environment 
permitting, would also be expected to  increase and treatment for secondary drinking water standards 
would most likely be required. 

4. SAN MATEO PLAIN SUBBASIN OVERVIEW 

The City is located within the 38,000‐acre Basin. The Basin is not adjudicated, nor has it been found by 
DWR to be  in a condition of overdraft. As part of the  implementation of the Sustainable Groundwater 
Management Act (SGMA), the Basin was ranked as a “very low priority” basin (DWR, 2019); the Basin is 
therefore not subject to the requirements of SGMA. 

Figure  1  shows  the  Basin  boundary,  surrounding  features,  and  the  location  of  the  City.  The  Basin 
boundaries are the foothills of the Santa Cruz Mountains near Alameda de  las Pulgas on the west, San 
Francisco Bay on the east, the Westside Basin on the north near Burlingame Avenue and Coyote Point, 
and the Santa Clara Subbasin on the south at the San Mateo ‐ Santa Clara County line (DWR, 2004). The 
northern Basin boundary corresponds to an area near Coyote Point where unconsolidated sediments are 
thin and bedrock crops out at the surface (RWQCB, 2003; Hensolt and Brabb, 1990).  

Both the southern and eastern edges of the Basin are not physical hydrogeologic barriers to groundwater 
flow (RWQCB, 2003; Fio and Leighton, 1995; EKI et al., 2018). Depending upon streamflow, recharge, and 
pumping conditions, groundwater could flow either north or south across the southern boundary. The 
southern boundary  coincides with San Francisquito Creek, which  is a  source of  recharge  to  the Basin 
(Metzger,  2002;  EKI  et  al.,  2018).  The  eastern  boundary  is  operationally  defined  as  the  edge  of  San 
Francisco Bay (the Bay); however, there is evidence that the Basin is hydraulically connected to aquifers 
in the East Bay (Fio and Leighton, 1995; RWQCB, 2003; EKI et al., 2018).  

The  Basin  is  bounded  at  the  base  by  bedrock,  consisting  of  marine  sedimentary  and  low‐grade 
metamorphic rocks of Mesozoic to Tertiary age. These older rocks are former seafloor sediments that 
were buried, then deformed, chemically altered, and emplaced by faulting and other tectonic movements 
along  lithospheric  plate  boundaries.  The  sedimentary  rocks  range  from  well‐consolidated  shales, 
sandstones, and cherts of the Franciscan Complex, to very weakly‐consolidated alluvial sediments of the 
Santa Clara Formation (Ferriz, 2001; Wentworth, 1997).  

The San Francisco Bay and the Santa Clara Valley are part of a structural trough, bounded by major faults, 
that was created by movement along these faults (Ferriz, 2001). The San Andreas Fault and the Hayward 
Fault are the primary structural features controlling the shape of the structural trough. Numerous smaller 
faults exist in the area and control more local landscape features, both above and below the current land 
surface (Oliver, 1990; Hensolt and Brabb, 1990).  

 

2 Constituents may include iron, manganese, total dissolved solids (TDS), and chloride. 



Groundwater Study  
City of Redwood City 
17 December 2020 
Page 4 of 20 
 

4.1. San Mateo Plain Subbasin Geology 

The Basin  filled with Plio‐Pleistocene and Holocene alluvial  fan deposits  formed by  tributaries  to San 
Francisco Bay that drained across the Basin and toward the center of the Bay (RWQCB, 2003). Holocene 
refers to sediments laid down less than about 10,000 years ago; Pleistocene deposits are between 10,000 
and 2 million years old; and Pliocene sediments were deposited between 2 million and 5 million years ago. 
The Holocene and Pleistocene epochs together make up the Quaternary period, during which most of the 
important local aquifer sediments were deposited (DWR, 2004).  

Figure 2 shows a generalized surficial geologic map of the Basin. The alluvial deposits range from sands 
and gravels deposited in the uplands along the foothills and along existing stream channels, to silts and 
clays deposited far out on the flatlands marginal to the present‐day Bay. The alluvial deposits are thinner 
near the bedrock foothills along the western and northern edges of the Basin, and increase in thickness 
toward the Bay (Metzger, 2002; RWQCB, 2003). A general description of the primary geologic units that 
comprise the two main Basin aquifer systems is provided below.  

4.1.1. Quaternary Alluvium  

The Quaternary alluvium  includes Holocene and Pleistocene deposits of gravel, sand, silt, and clay that 
were deposited by  streams  as  they  converged  and  flowed  eastward  from  the  Santa Cruz Mountains 
toward the Bay. At the Bay margins, stream channels are typically confined within natural levees (Helley 
&  Lajoie,  1979).  The  coarse‐grained  channel  sediments  vary  laterally  to  silty  and  clay‐rich material, 
reflecting the stream courses shifting over time and depositing interfingered and laterally‐discontinuous 
gravel,  sand,  and  clay  layers  (Ferriz,  2001;  RWQCB,  2003).  The  coarse‐grained  units  are  not  always 
discontinuous, with some older deposits laid down in fairly‐continuous layers.  

Within the Quaternary alluvium, the shallowest sand and gravel unit is a water‐table aquifer which occurs 
in upland areas away  from  the Bay margin and  is underlain by  clays and  silts. Below  this unconfined 
aquifer, but still within  the Quaternary alluvium, are several  fairly‐distinct subunits of coarser‐grained 
materials, which make up a sequence of semiconfined and confined aquifers  in the Basin (DWR, 2004; 
Poland & Garrett, 1943). Drilling in the Basin and locally beneath the Bay has revealed confining layers of 
clay and silt up to 200 feet thick (Fio & Leighton, 1995; Newhouse, 2004). 

4.1.2. Santa Clara Formation  

The Santa Clara Formation  is of Plio‐Pleistocene age and  is probably present beneath  the Quaternary 
alluvium  throughout  much  of  the  Basin  (DWR,  2004).  Composed  of  interbedded  and  laterally‐
discontinuous gravel, sand, silt and clay, beds of the Santa Clara Formation tend to dip gently east (DWR, 
2004),  but  outcrops  of  the  Santa  Clara  Formation mapped  in  the  hills  to  the west  exhibit  variable 
orientation (Brabb, Graymer, & Jones, 2000). Aquifer permeability in the Santa Clara Formation tends to 
increase  from  west  to  east  and  decrease  with  depth  (DWR,  2004),  following  trends  in  grain‐size 
distribution. The Santa Clara Formation can be quite similar geologically to the overlying younger alluvial 
deposits; thus, some wells drilled  into deeper alluvium may  in fact technically be completed  in poorly‐
consolidated Santa Clara Formation (Poland & Garrett, 1943; Maggiora, 2000).  
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4.1.3. Franciscan Complex and Other Basement Rocks  

Underlying the deep aquifer materials of the Santa Clara Formation and other Tertiary geologic units are 
complexes of altered, faulted, sheared, and folded Mesozoic rocks. The Franciscan Complex, in the vicinity 
of the City, is made up of weakly to completely metamorphosed sedimentary and igneous rocks that were 
originally seafloor sediments and oceanic crust (Brabb, Graymer, & Jones, 2000).  

These bedrock units outcrop along the western margins of the Basin and are not generally considered to 
be water‐bearing  units.  Local  zones  of  fracturing  or  less‐consolidated  bedding within  the  Franciscan 
Complex may be conduits for very limited quantities of groundwater beneath the overlying alluvium.  

4.1.4. Faults 

Numerous faults exist  in the Basin, some of which (e.g., the San Andreas, Hayward, Pilarcitos, and San 
Gregorio Faults) have displaced massive slabs of the earth’s crust more than 90 miles (Brabb, Graymer, & 
Jones, 2000). Bedrock contours beneath the alluvium are influenced by buried faults which are not visible 
at  the  surface but  can be  inferred  from  local variations  in  the Earth’s geomagnetic and gravity  fields 
(Oliver, 1990). The  San  Francisquito  Fault  runs northeast  from  the  top of  the  San  Francisquito Creek 
alluvial fan out under the Bay, whereas the Atherton Fault, the Belmont Hill Fault, and the Pulgas Fault 
each run northwest, roughly parallel to the San Andreas Fault.  

The Pulgas Fault dips southwest and is classified as a reverse fault, responding to compressional forces 
pushing  inward  toward  the  Bay.  It  forms  a  sharp  boundary  between water‐bearing  unconsolidated 
alluvium to the northeast, and very low permeability bedrock to the southwest, and as such, it may act as 
a barrier to subsurface groundwater flow from the foothills to the Basin (Metzger, 2002). The Pulgas Fault 
is mapped along the base of the hills west of the City (Brabb, Graymer, & Jones, 2000; Oliver, 1990). Oliver 
(1990)  also  mapped  a  hidden  “Redwood  City  Fault  Zone”  directly  beneath  the  City,  based  upon 
interpretation of geophysical measurements. Sleeter et al. (2004) also mapped a splay of the Pulgas Fault 
through Redwood Point. The effect of these buried faults on groundwater flow in deeper alluvium below 
the City is unknown but may be significant.  

4.2. San Mateo Plain Subbasin Hydrogeology 

Broadly  speaking,  the  Basin  can  be  divided  into  two  aquifer  systems,  one  shallow  (approximately 
shallower than 120 ft bgs) and one deep (generally occur at depths ranging from 200 ft bgs to 400 ft bgs; 
Metzger, 2002). Where borelhole data exist in the Basin, a clay aquitard containing thin, minor intervals 
of coarser sand extends vertically from about 100 ft bgs to about 200 ft bgs, separating the shallow aquifer 
from the deeper aquifer system (Metzger, 2002).  

Figure 3 shows variably oriented cross‐sections, depicting general subsurface relationships in the portions 
of  the  Basin  that  underlie  the  City.  These  cross‐sections  were  constructed  using  publicly‐available 
stratigraphic data from a limited number of deep wells and boreholes in the area of interest (EKI et al., 
2018). Additionally, as part of this GW Study, well logs for irrigation wells mapped near cross‐sections D‐
D’ and E‐E’ were compiled (see Attachment A). These well  logs confirm  interbedded  intervals of gravel 
and clay units. Well logs that fall along cross‐section E‐E’ were added to Figure 3 and confirm the presence 
of gravel units beneath the main portion of the City. 
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Cross‐section A‐A’ extends north to south along the western edge of the Basin boundary. Beneath the 
City,  alluvial  sediment  thickness  ranges  from  approximately  25  feet  to  250  feet.  Aquifer material  is 
primarily fine‐grained based on the very limited available borehole data.  

Cross‐section B‐B’ extends north to south along the eastern edge of the City. The total thickness of the 
alluvial  sediments  ranges up  to approximately 700  feet. Very  limited borehole data  shows  thick  fine‐
gained clay units with discontinuous lenses of coarse‐grained materials.  

Cross‐section D‐D’ extends west to east through the northern, Redwood Shores portion of the City. At 
depth, aquifer units  in the western area are undifferentiated units of coarse‐grained sands and gravel 
units which were most likely deposited as part of the alluvial fan associated with Belmont Creek. Moving 
eastward towards the Bay, interbedded clay units become more prevalent.  

Cross‐section E‐E’ extends southwest to northeast through the main portion of the City. As depicted near 
the southwestern (landward) end of cross‐section E‐E’, the clay aquitard is not as well‐developed on the 
western  side of  the Basin as  it  is  closer  to  the Bay. Aquifer units  in  the western  region are  relatively 
undifferentiated, with discontinuous lenses of unconsolidated coarse‐ and fine‐grained Pleistocene and 
Holocene sediments predominant (Fio and Leighton, 1995; Metzger, 2002). Areas near the foothills where 
a clay aquitard is not present are most likely recharge zones for the deeper alluvial aquifers in the Basin 
(Metzger, 2002). Recharge to the shallow aquifer, and potentially the deep aquifer, occurs along the gravel 
channel  deposits  of  San  Francisquito  Creek  and  other  drainage  channels,  such  as  Atherton  Channel 
(Metzger & Fio, 1997). Other drainages, such as Redwood Creek, Ojo de Agua, and Cordilleras Creek also 
probably  contribute  recharge  to  the  shallow  and  deeper  aquifers,  although  a  lack  of  wells  and 
hydrogeologic data  in the vicinity of the City makes estimation  inexact (RWQCB, 2003; Fio & Leighton, 
1995).  

Cross‐section F‐F’ extends west to east along the southern edge of the City. Similar to cross‐section E‐E’, 
the aquifer units are composed of discontinuous lenses of coarse‐grained sands and gravel units. Moving 
towards the Bay to the east, fine‐grained materials become more prevalent.  

Closer to the Bay margins, the Basin  is more clearly divided  into the upper and  lower aquifer systems 
discussed above; the shallow aquifer corresponding to the Holocene and late Pleistocene alluvium, and a 
deeper aquifer corresponding to the Plio‐Pleistocene age alluvium (possibly the Santa Clara Formation) 
(Metzger, 2002). The shallow aquifer is generally encountered at depths of less than 120 ft bgs and may 
correspond laterally under the Bay to the Newark shallow aquifer in the Niles Cone groundwater basin in 
the  East Bay  area  (Fio  and  Leighton,  1995; RWQCB,  2003;  Todd,  2003a).  The Niles Cone  Subbasin  is 
managed by the Alameda County Water District (ACWD). Todd (2003a) and EKI (2018) describe hydraulic 
tests conducted by DWR in the 1960s that recorded drawdown in wells on the eastern side of the Bay due 
to pumping in a well located on the western side.  

4.3. Review of Local Climate and Water‐Balance Information 

The climate on the Bay side of San Mateo County is Mediterranean, with wet winters and dry summers. 
Average annual precipitation increases from about 14 inches per year (in/yr) at the Bay shoreline to about 
42  in/yr along  the crest of  the main Coast Range  ridge  (EKI et al., 2018). The main sources of natural 
recharge to the local groundwater aquifers include infiltration of water along the streambeds that enter 
the Basin valley from the upland areas (e.g., San Francisquito Creek, Belmont Creek, Cordilleras Creek, 
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Redwood Creek, and Arroyo Ojo de Agua) and, to a lesser extent, percolation of precipitation that falls 
directly on  the  land  surface. Additional  recharge occurs as a  result of  infiltration of applied  irrigation 
water. Basin outflows include groundwater seepage to creeks and tidal wetlands, limited municipal and 
private well pumping, groundwater infiltration into sewers, and dewatering pumping. Based on the water 
budget resulting from the SMPGWM, average recharge to the portion of the City’s service area that falls 
within the Basin is approximately 1,100 AFY. 

Total  inflows and outflows  to  the City’s  service area within  the Basin average about 3,200 AFY under 
historical land and water use conditions and average about 2,700 AFY under projected land and water use 
conditions with  climate  change  (Table  1).  The  approximate  balance  between  total  inflows  and  total 
outflows reflects an assumption that there is no long‐term change in storage. The groundwater seepage 
and outflow  is estimated  to be 3,000 AFY, whereas current groundwater pumping  is estimated  to be 
approximately  200 AFY, which  indicates  that  there  is  available  yield  to  support  increased  pumping. 
However, it is likely not possible to capture all current subsurface outflow without incurring undesirable 
results such as land subsidence, seawater intrusion, or reduction in aquatic or riparian habitat. Avoiding 
those negative  impacts will  require maintaining water  levels above subsidence  thresholds, subsurface 
outflow at rates sufficient to minimize inflows of salt water from the Bay or salt ponds, and groundwater‐
supported base flow in creeks sufficient to support sensitive aquatic or riparian habitat. 

4.4. Groundwater Levels and Flow Direction 

Generally, groundwater flow in the Basin is from the western uplands area to the northeast toward the 
Bay  (Todd, 2003a; RWQCB, 2003; Metzger and  Fio, 1997; Metzger, 2002; EKI et al., 2018). However, 
because of the discontinuous nature of the water‐bearing units within the Basin, groundwater levels vary 
from well  to well and groundwater may be confined, semi‐confined, or unconfined depending on  the 
location of the well and depth of the screened interval (Todd, 2003a).  A review of limited available water 
level data indicates that groundwater levels within the Basin reached historical lows in the 1960s and have 
increased since then when most users switched to the newly available imported water supplies (EKI et al., 
2018). Currently the groundwater levels are in a relatively stable condition.  

Four groundwater level snapshots for deep wells are presented from Fall 1994, Fall 2010, Fall 2016, and 
Spring/Summer 2017 (see Attachment B). The maps show that groundwater elevations within the Basin 
range  from  less  than 5  feet above mean sea  level  (ft msl)  to approximately 50  ft msl. The gradient  is 
generally  steeper  in  the  inland  areas  than  in  the  areas  closer  to  the  Bay,  a  similar  pattern  to  the 
topography.  

5. ESTIMATE OF HISTORICAL AND POTENTIAL FUTURE GROUNDWATER DEMANDS 

Groundwater use in the Basin has been relatively limited for the last several decades, as the primary water 
supply  source  for  the overlying population has been  imported water  from  the  SFPUC RWS. The only 
municipal water suppliers within the Basin that utilize groundwater as a potable supply source are Palo 
Alto Park Mutual Water Company, O’Connor Tract Co‐operative Water Company, and the City of East Palo 
Alto.  Groundwater  is  also  used  by  public  and  provate  entities  for  landscape  or  domestic  irrigation 
purposes. Total groundwater production for water supply within the Basin is approximately 2,300 AFY (EKI 
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et al., 2018)3. It should also be noted that additional groundwater pumping occurs  in the Basin for the 
purposes of contaminated site remediation and dewatering.  

5.1. City of Redwood City Groundwater Use 

There are a limited number of private well owners within the City that use local groundwater for domestic 
water uses and irrigation (Figure 4). Intermittent groundwater extraction of up to 27 AFY is reported by 
Sequoia High School for landscape irrigation (RWC UWMP, 2005). The Pacific Shores Development, which 
is located in the eastern portion of the City along Seaport Boulevard, reportedly has at least three wells 
that are used for landscape irrigation; the total water use from these wells is estimated to be 39 AFY (EKI 
et al., 2018). RMC  Lonestar Cement Company  (RMC), which  is  also  located  along  Seaport Boulevard, 
reportedly historically operated multiple groundwater wells. The total groundwater extraction from the 
other private domestic and irrigation wells are not available; however the SMPGWM estimates water use 
from these wells total approximately 100 AFY. 

As part of a study conducted on behalf of the City, Todd (2003a) estimated that between 500 AFY and 
1,000 AFY could be extracted from the aquifer beneath the City without exceeding the safe yield of the 
local aquifer. The City did not identify groundwater as a current or potential future source of supply in its 
2015 UWMP, and although the City did initiate a pilot groundwater exploration study at Red Morton Park 
in 2006 (Geoconsultants, 2006), City staff are not aware of any active City groundwater wells.  

5.2. Groundwater Use by Nearby Entities  

The  following  summarizes  publicly‐available  data  regarding  current  and  projected  future  uses  of 
groundwater by neighboring entities that overlie the Basin. 

5.2.1. Mid‐Peninsula Water District 

No current use of groundwater has been reported by the Mid‐Peninsula Water District (MPWD; BAWSCA, 
2020), which serves the cities of Belmont and San Carlos, located immediately north of the City. Although 
MPWD has started exploring groundwater as a potential supplemental supply, no groundwater use  is 
expected in the near future. 

5.2.2. Town of Atherton 

Metzger and Fio (1997) estimated that over 500 irrigation wells exist within the Town of Atherton, and 
that at least 100 of these wells were constructed during drought conditions that persisted from 1987 to 
1992. The combined annual groundwater use in Atherton between 1993 and 1995 was estimated to be 
as much as 710 AFY, or 20% of the total water demand in Atherton (Metzger and Fio, 1997). Another study 
(Metzger, 2002) estimated that groundwater use from all wells in the Atherton and Menlo Park area could 
be as high as 2,500 AFY. In the mid‐1990s, local recharge to the aquifer near Atherton due to percolation 
along  stream  channels,  infiltration  from  rainfall,  and  excess  irrigation  (i.e.  “return  flows”)  appeared 
sufficient  to  sustain groundwater extraction at  then‐current  rates. Water  levels were  stable, and  the 

 

3 The groundwater production value stated above excludes City of East Palo Alto which did not start pumping from 
its re‐activated Gloria Way Well in 2018. 
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groundwater gradient was towards the San Francisco Bay indicating that the risk from saltwater intrusion 
was  minimal  (Metzger  and  Fio,  1997).  Under  2016  land  use  conditions,  domestic,  irrigation,  and 
institutional groundwater use in and near Atherton was estimated at approximately 730 AFY (EKI et al., 
2018),  indicating that groundwater extraction from the private wells within Atherton has not changed 
significantly since the 1990s. 

5.2.3. City of Menlo Park 

The total groundwater extraction from private wells located within the City of Menlo Park is estimated to 
be  approximately  1,000  AFY  (Todd,  2003b).  Menlo  Park  is  actively  pursuing  groundwater  as  an 
emergency/backup water supply source. Its first groundwater well reached completion in 2020 with an 
estimated capacity of 1,500 GPM. Menlo Park also plans to construct an additional one or two wells in 
order to achieve another 1,500 GPM of emergency/backup supply. As these wells are only expected to be 
operated in the event of a water supply emergency, they are not likely to represent an on‐going demand 
on the Basin.  

5.2.4. City of East Palo Alto 

As many as 200 private groundwater wells are located in East Palo Alto (EPA UWMP, 2005). In addition, 
the Palo Alto Park Mutual Water Company  supplies groundwater as  the drinking water  supply  to  the 
western portion of East Palo Alto, where annual production volume  is estimated  to be approximately 
523 AFY (EKI et al., 2018).  

East Palo Alto owns one groundwater well (Gloria Way) which could provide up to 450 AFY of supply (EPA 
UWMP, 2015). However, the well has only been minimally operational since its construction in 1981, due 
to poor water quality. The Gloria Way well has recently been retrofitted with a treatment system and is 
expected to be back on‐line soon. East Palo Alto is also progressing with a second groundwater well at the 
Pad D site. The Pad D well will serve as a standby well with limited groundwater use. 

5.2.5. O’Connor Water Company (serving Cities of Menlo Park and East Palo Alto) 

O’Connor Tract Co‐operative Water Company is a non‐profit organization supplying water to certain areas 
of East Palo Alto and Menlo Park. The Company currently operates two wells  in Menlo Park. The total 
annual production volume is estimated to be approximately 325 AFY (EKI et al., 2018). 

6. AVAILABLE  WELL  PRODUCTION,  CONSTRUCTION  AND  WATER  QUALITY  INFORMATION  IN  THE 
VICINITY OF REDWOOD CITY  

6.1. Available Well Construction and Production Information 

Limited deep wells or boreholes exist within the City; thus, the local aquifers have not been thoroughly 
characterized at the site level. Limited seismic refraction profiling was performed in the 1970s as part of 
a regional effort by the U.S. Geological Survey to determine depths to bedrock; the depth to bedrock in 
the central area of the City is estimated to be about 400 ft bgs (Hazlewood, 1976). These data have been 
incorporated into the cross‐sections shown on Figure 3.  
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Additional local information was obtained from DWR Well Completion Reports, well‐drilling and hydraulic‐
testing reports concerning wells on properties within the City (e.g., wells Pacific Shores 1, 2, and 3 and 
PPC‐1  through  PPC‐8  as  discussed  in  Poland & Garrett,  1943;  Bohley/Maley,  1993; Maggiora,  2000; 
Maggiora, 2001) and is provided in Table 2 (see also Attachment A). These data show that the majority of 
the local production wells are screened in the deeper aquifer system (i.e., generally greater than 200 ft 
bgs).  

Boreholes on the Pacific Shores and RMC properties encountered the top of the shallow alluvial aquifer 
at depths of 40 to 50 ft bgs, and the bottom of the shallow aquifer between 60 and 90 ft bgs. Deeper 
drilling has revealed a clay and silt aquitard extending some 70 to 150 feet vertically below the shallow 
aquifer. The deeper alluvial aquifer may be encountered beneath the aquitard at depths as shallow as 
130 ft bgs or as deep as 230  ft bgs. The deeper aquifer varies  from approximately 100  to 200  feet  in 
thickness and probably lies directly upon “bedrock”, i.e., the much older alluvial sediments of the Santa 
Clara Formation or the older metasediments of the Franciscan Complex. Wells in the City are screened 
broadly  from  about  40  ft  bgs  to  about  390  ft  bgs  (Table  2). Based  on  these  limited  corollaries,  it  is 
anticipated that production wells drilled within the City would be screened below about 200 ft bgs, down 
to as much as 350 ft bgs, depending upon encountered stratigraphy and water quality. 

Potential well yields within the City may be estimated from pumping rate data from wells on the adjacent 
Pacific Shores and RMC sites, where groundwater extraction has varied since the 1920s between 25 GPM 
and  550  GPM  (Poland  &  Garrett,  1943;  Bohley/Maley,  1993; Maggiora,  2001)  (Table  2).  Sustained 
pumping rates appear to range from 100 to 180 GPM per well (Poland & Garrett, 1943; Bohley/Maley, 
1993). Furthermore, additional well  logs  (see also Attachment A) show  that pumping  tests completed 
after well installation estimate well yields of 30 GPM to 160 GPM. As such, typical groundwater production 
rates for individual wells appear to be approximately 200 GPM4.  

6.2. Available Groundwater Quality Data 

6.2.1. Potential Consituents of Concern 

The  San  Mateo  Plain  Groundwater  Basin  Assessment  (EKI  et  al.,  2018)  includes  a  comprehensive 
evaluation of the Basin groundwater quality based on available data. The evaluation indicates that local 
groundwater is generally hard. In some cases, the measured concentrations of total dissolved solids (TDS), 
chloride, iron, manganese, and nitrate have been detected above their applicable primary or secondary 
MCLs. Maps showing available water quality data for the Basin are compiled in Attachment C. 

 

4 Webster (1972) published a summary of well yield data then available for the San Francisco Bay Area, proposing a 
four‐category classification scheme for zones of estimated well‐yields, based upon the assumption that well yields 
are normally‐distributed. The City area was mostly classed as either “B” or “C” category. Under the “B” category, 
which  is “adequate  for stock or single  family domestic use, but  inadequate  to marginal  for  light  industrial use”, 
Webster  indicated a 95% probability of maximum well yields  falling between 1 GPM and 100 GPM, and a 68% 
probability of maximum well yields in the range of 5 GPM to 50 GPM. C‐category areas, which are “adequate for 
light industry, but inadequate to marginal for irrigation, heavy industry, and municipal uses”, were estimated to have 
a 95% probability of maximum well yields between of 10 GPM to 1,000 GPM, and a 68% probability of maximum 
well yields achieving 50 GPM to 500 GPM. 
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TDS  provides  a  general  representation  of  inorganic  water  quality  in  the  Basin.  According  to  prior 
investigations (EKI et al., 2018), shallow wells tend to have higher TDS concentrations than deep wells. 
Many of  the  shallow wells  show maximum TDS  concentrations  exceeding  the  secondary MCL of 500 
milligrams per liter (mg/L), while only a few deep wells exceed the secondary MCL. Chloride shows similar 
distribution to TDS as it typically constitutes a significant portion of TDS. Chloride concentrations in many 
of the shallow wells exceed the secondary MCL of 250 mg/L. 

Based on available data (EKI et al., 2018), elevated iron and manganese concentrations may be ubiquitous 
in  the Basin. Most wells  show concentrations exceeding  the  secondary MCLs of  iron and manganese, 
which is 0.3 mg/L and 0.05 mg/L, respectively. Elevated concentrations of iron and manganese can cause 
aesthetic and taste issues for drinking water. 

Nitrate is another potential constituent of concern in the Basin. Elevated nitrate in groundwater typically 
derives  from  surface  or  near‐surface  sources,  including  fertilizers  and  wastewater  sources  such  as 
historical septic tanks and leaking sewers. Available data show elevated concentrations of nitrate in the 
Atherton area. 

Arsenic warrants sampling and analysis if groundwater is developed for drinking water purposes. Review 
of data from drinking water wells in the Basin indicated that arsenic concentrations were typically below 
the primary MCL of 0.01 mg/L (EKI et al., 2018).  

Overall, groundwater  in  the Basin appears  to be marginal  for potable supply and would  likely  require 
treatment and/or blending with the RWS water to reduce the concentrations of the potential constituents 
of concern if intended for use as a regular potable water supply source.  

6.2.2. Saltwater Intrusion 

Generally,  if the groundwater gradient  is towards the Bay, and the water  levels are maintained above 
mean sea level, then the seaward movement of the groundwater prevents saltwater from encroaching 
into  coastal  aquifers. However,  groundwater  extraction  can  drop water  levels  and  locally  reduce  or 
reverse the bayward groundwater gradient, causing saltwater to flow  into the freshwater zones of the 
aquifer.  Saltwater  intrusion  can  also  occur  as  a  result  of  vertical  “upconing”  or  drawdown  near 
groundwater extraction wells, where saline groundwater is pulled either upward or downward towards 
the screened interval of the pumped well.  

Under  historical  pumping  conditions,  saltwater  intrusion  has  occurred  in  locations  in  the  Basin.  For 
example, in 1950 the California Water Service Company (Cal‐Water) was reportedly forced to discontinue 
pumping and shortly thereafter to abandon its two wells in Menlo Park because of a deterioration in water 
quality  (Metzger and  Fio, 1997). The  chloride  levels  in groundwater extracted  from  these wells were 
reportedly measured in excess of 500 mg/L. Water hardness was measured as high as 850 mg/L in the Cal‐
Water wells (Metzger and Fio, 1997).  

During the 1900s through the mid 1960s, groundwater levels in parts of the City, Palo Alto, Menlo Park, 
and Atherton declined below sea level due to groundwater pumping in the Basin. Hydraulic heads dropped 
low enough  to  reverse bayward hydraulic gradients,  inducing movement of saline water, over several 
decades,  to  locations  two  to  three miles  inland  from  San  Francisco Bay  (Metzger,  2002;  Poland  and 
Garrett, 1943). 
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Along the City and Menlo Park shores, the threat of seawater intrusion is compounded by the existing salt 
ponds. Measured  chloride  values  in  shallow monitoring  wells  at  the  salt  ponds  can  be  as  high  as 
100,000 mg/L. Maintenaning a positive bayward gradient in this region is essential. 

6.2.3. Chemical Use and Release Sites 

Approximately 45 open point source contamination sites are located in the City, as identified by the State 
Water Resources Control Board’s (SWRCB’s) Geotracker system. Most of these sites are clustered in the 
area between Highway 101 and El Camino Real, coincident with current and historical commercial and 
industrial land uses. Many of these locations have identified releases of hydrocarbons or other hazardous 
materials,  but  local  hydrogeologic  conditions  have  apparently  limited  chemical migration  in  shallow 
groundwater to localized areas around the release points.  

As  described  above,  the  confining  layers  in  the  aquifer  may  retard  the  flow  of  impacted  shallow 
groundwater  into  the  deeper  aquifer.  However,  if  the  integrity  of  the  confining  layers  has  been 
compromised, and preferential vertical flow paths have been created, then the deeper aquifer may be at 
a risk for cross‐contamination. Further, if any of the identified chemical use or release sites are located in 
an area which contributes recharge to the deeper aquifer, there is additional potential for water quality 
within the deep aquifer to be adversely affected. 

7. IDENTIFICATION OF AREAS OF GROUNDWATER PRODUCTION POTENTIAL 

On  the  basis  of  constraints  of  hydrogeologic  conditions,  potential  for  shallow  or  deep  groundwater 
impacts, and potential for well yield, EKI has identified several potential areas, at various locations within 
the City, where a well could be installed. Each of these potential areas may have additional constraints 
regarding access, local contamination, site use, or hydrogeology that are not fully explored in this report.  

7.1. Sources of Data 

Potential groundwater production  target areas were  identified within  the City using a combination of 
suitability  criteria  and  exclusion  criteria.  Areas  considered most  suitable  for  production  wells  were 
identified using  the SMPGWM and  related sources. The SMPGWM grid  represents  the alluvial aquifer 
system of the area adjacent to and beneath San Francisco Bay, with the smallest grid cell dimentions (and 
therefore most detailed resolution) occurring  in San Mateo County. Within the City’s Service Area, the 
SMPGWM grid cells are 660 ft x 660 ft horizontally and in the vertical direction the SMPGWM grid consists 
of five layers: 

 Layer 1 represents the shallow water‐bearing zone (the shallow aquifer) and is 88 feet thick, on 
average.  

 Layer 2  is about 38 feet thick, on average, and represents primarily the regional confining bed  
beneath the Bay Plain and interior valley areas of the Santa Clara Plain, where it exists delineated 
by the presence of fine grained sediments in borehole data. The confining bed restricts the vertical 
movement of water between the shallow and deeper water‐bearing zones. Where the regional 
confining bed is absent (for example, where streams have eroded previously deposited sediments 
and their incised sand channels remain), Layer 2 represents an intermediate zone aquifer between 
shallow and deeper water‐bearing zones.  
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 Layers 3‐5 represent multiple water‐bearing zones within the upper part of the deep aquifer. This 
primary or “main” water‐supply production  zone  is approximately 215  feet  thick, on average. 
Within the Basin, the thickness of Layers 3, 4, and 5 were specified to be 21%, 31%, and 48% of 
the total thickness of the main water‐supply zone. In the City’s Service Area, the bottom of Layer 5 
represents the top of bedrock.  

The SMPGWM uses sediment texture (e.g., fraction of coarse‐grained sand and gravel) to determine a 
distribution  for hydraulic  conductivity  (Kh). Texture maps  representing  the  fraction of  coarse‐grained 
sediment (FC) were constructed for each model layer using the lithologic descriptions provided by almost 
700 boreholes (311 of the boreholes are located in the Basin) (EKI et al., 2018). The FC values range from 
a  value  of  0, which  represents  completely  fine‐grained  sediment,  to  a  value  of  1, which  represents 
completely coarse‐grained sediment. The modeled Kh  is  then calculated as  the product of  the FC and 
specified Kh for coarse‐grained sediment.  

Data sources to inform exclusion criteria include the location of other existing production wells, as shown 
in Figure 4, from EKI (2018) and the location of GeoTracker cleanup sites and underground storage tanks5, 
queried to omit any site classified as ‘Completed – Case Closed’. 

7.2. Constraints Analysis 

Using the SMPGWM grid, suitability criteria were calculated and used to create two separate shapefiles: 
(1) average aquifer  transmissivity, and  (2) weighted average  FC. The  transmissivity of each  layer was 
calculated using the following equation, and the average transmissivity was calculated using the average 
transmissivity for Layers 1 through 5. 

𝑇   𝐾ℎ  𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠   

Where: 
T is transmissivity (ft2/d), 
Kh is modeled hydraulic conductivity (ft/d), 
Thickness (ft), and  
Layer n is SMPGWM layer 1 through 5. 

The weighted average FC was calculated using the following equation:  

𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝐹𝐶  
𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠  

𝑇𝑜𝑡𝑎𝑙 𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠
𝐹𝐶   

Where: 
FC is the fraction of coarse grained sediment (unitless), 
Thickness (ft), and  
Layer n is SMPGWM layer 1 through 5. 

 

5 Retrieved from https://geotracker.waterboards.ca.gov/datadownload on 10 November 2020. 
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The average aquifer transmissivity in the vicinity of the City ranges from 0 to over 18,000 feet squared per 
day  (ft2/d). The weighted average FC values  range  from 0.00  to 0.86. For both  resultant datasets,  the 
highest values were shaded darker (most suitable) and lower values were shaded lighter (less suitable). 
The  two  shapefiles were  then overlain  to  identify  the areas,  that when both  criteria were combined, 
indicated the most “suitable” areas  for the purposes of understanding where there might be a higher 
groundwater production potential (e.g., most suitable cells/areas would appear darkest; see Figure 5). 

After the suitability shapefiles were finalized, the “exclusion areas” were identified. The following areas 
were  excluded  from  further  consideration, meaning  that  if  a  cell met  the  following  criteria  it  was 
eliminated as being a potential groundwater production area: 

 Within 1,000 feet of an existing production well to maximize the distance from existing public 
supply or large irrigation wells and to minimize well interference; 

 Within 500 feet of an active GeoTracker cleanup site to maximize the distance from open and 
active shallow soil and groundwater contamination sites; 

 Depth to bedrock (or total thickness of an SMPGWM grid cell) less than 300 ft to maximize the 
thickness of underlying, unconsolidated water‐bearing sediments; and  

 Within one (1) mile of the Bay shoreline to maximize the distance from the Bay and mitigate the 
risk of seawater intrusion. 

After  removing  the  exclusion  areas,  the  remaining  darkest  areas  show  the  general  areas  that  are 
potentially suitable for groundwater production (see Figure 5).  

7.3. General Areas of Potential Groundwater Production 

Following  the  geo‐spatial  anlysis  described  above,  the  cross‐section  locations were  then  plotted  on 
Figure 5  to narrow down  the  recommended  target  areas  for  further exploration.  Figure 6  shows  the 
location of the two target areas deemed potentially most suitable for a production well. Site 1 is located 
in the middle of the City’s service area southwest of the Woodside Road and Highway 101 interchange 
(near the City’s Pubic Works building), and Site 2 is located near the Redwood Shores Library. Based on 
conversations with City personnel, both of these locations would potentially be suitable for integration 
into the City’s existing distribution system and could provide  important redundancy  in the event of an 
emergency.  

7.4. Potential Groundwater Yield 

Todd  (2003a)  estimated  that  the  potential  groundwater  yiled within  the  City was  between  500  and 
1,000 AFY. Based on the information developed as part of this GW Study, it appears likely that the lower 
end range of that estimate  is more probable, especially given that  local conditions and permitting will 
further dictate the ultimate groundwater production potential. 

A more refined estimate of sustainable yield would be possible once a well site has been selected, a test 
hole and aquifer pumping test completed, and more detailed modeling is conducted to understand local 
and regional impacts of a proposed pumping schedule. It is important to note that the potential for long‐
term groundwater extraction within the City could be limited by several issues of concern, including the 
potential  for:  (1)  saltwater  intrusion  from  the  San  Francisco  Bay,  (2)  plume migration  from  nearby 
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chemical use and release sites, (3) adverse effects to other nearby groundwater users within the Basin, 
and  (4)  subsidence due  to drawdown  from pumping.  In addition, groundwater extraction by another 
adjacent party could impact the groundwater yield and quality at a City well. These issues will have to be 
addressed during detailed permitting‐related analysis, design review, and through implementation of a 
comprehensive monitoring  program  if  one  or more wells  are  installed. No  significant  environmental 
impacts are anticipated if the well(s) is used as a standby well. 

8. WELL PERMITTING 

Based on feedback received from the City to date, it appears that the City is primarily interested in the 
permitting process for an emergency, or standby well. Both the SWRCB Division of Drinking Water and 
San Mateo County Department of Environmental Health are the permitting authorities. In addition, new 
water systems must undergo an environmental review that complies with the California Environmental 
Quality Act (CEQA).  

Per Section 64556, Title 22, California Code of Regulations (22 CCR § 64556),  an amendment of the City’s 
domestic water supply permit is required in order to add a new groundwater well to the system. If the 
City decides to change the well status from standby to active in the future, another permit amendment 
would be required. The permit application usually entails significant work efforts apart from submission 
of an application form and a fee. The City initially needs to provide the following information to the SWRCB 
to determine if the location of the proposed well is acceptable (22 CCR § 64560): 

 A source water assessment; 

 Documentation demonstrating a well site control zone with a 50‐foot radius; 

 Design plans and specifications for the well; and 

 Documentation required for compliance with CEQA. 

After the SWRCB has provided written or oral approval of the initial permit amendment application and 
the water system has constructed the well, the following additional materials need to be submitted: 

 A copy of the well construction permit; 

 DWR well completion report; 

 A copy of any pump tests required by the State Board; 

 Results of all required water quality analyses; and 

 As‐built plans. 

Other key components of the permitting application package include the technical report and operations 
plans6. The technical report should provide, among other things, source water quantity and water quality 
information,  and  design  and  treatment  information  on  the  well  construction,  treatment  chemicals, 

 

6Domestic Water Supply Permit Applicant Instructions, 
  https://cchealth.org/eh/small‐water/pdf/instructions_dws.pdf 



Groundwater Study  
City of Redwood City 
17 December 2020 
Page 16 of 20 
 
disinfection facilities, etc. The operational plans consist of water quality monitoring plan, water system 
operations plan, and disaster/emergency response plan. 

It  is anticipated  that primary drinking water  standards  (i.e., primary MCLs) will  likely be met without 
treatment. Based on previous correspondence with the SWRCB7 and the fact that standby wells will not 
be  serving water  to  customers on  a  regularly  basis  (22 CCR  §  64414  and  64449),  it  is  assumed  that 
treatment  for certain constituents with secondary drinking water standards will not be  required  for a 
standby well. However, the City will need to confirm these assumptions after well‐specifc water quality 
sampling is conducted and with the SWRCB when applying for the permit.  

The City is also required to complete a Technical, Managerial, and Financial (TMF) Assessment form. The 
purpose of  the TMF requirements  is  to assure  that systems have adequate  technical, managerial, and 
financial  capability  to be  reliably operated  in  compliance with  all drinking water  requirements  in  the 
future.  

In addition to the SWRCB permitting, San Mateo County also has permit requirements for wells. The City 
would need to first apply for a permit for the construction of the well (Ordinance 4.68.080), which mainly 
involves  submission of an application  form and  relevant drilling and  testing documents. For domestic 
water wells, a permit to operate the well  is also required (Ordinance 4.68.210). Overall the permitting 
process is expected to be much more straightforward than the State‐level permitting. 

As every system is unique, it is highly recommended that the City work closely with the SWRCB and San 
Mateo  County  throughout  the  permitting  process  for  system‐specific  requirements  and  guidance.  It 
should be noted that  if  the project were to move  forward, City staff would also work with the design 
engineer for ancillary permits  like building permits that should be relatively straightforward, given that 
the City is the permitting entity. 

9. COST ESTIMATE 

A preliminary cost estimate for a standby well was prepared as part of this GW Study. At this early stage 
where no detailed plans or specifications have been developed, these costs are necessarily conceptual in 
nature. The assumed scope of work reflects an initial evaluation of available information in the vicinity of 
the City as discussed in previous sections. Table 3 shows a list of key assumptions that the cost estimate 
is based on. 

The conceptual cost estimate for one standby well is presented in Table 4. As can be seen therein, the 
first project component is the development of a test well8, which is included as a prudent first step given 
the limited available data. Work associated with the test well typically includes well design, construction, 
testing, report development, etc. The estimated costs are approximately $430,000 in total. Based on the 
results of the test well, the standby well can be designed and constructed. As minimal treatment facilities 
are assumed to be required for a standy well, the below‐grade well construction is expected to constitute 
a major portion of the construction costs. The total construction costs for the standby well system are 

 

7 Correspondence with SWRCB dated 15 April 2020. 
8 It is assumed that the well will be located on City‐owned land, and thus no land purchasing or leasing are needed. 
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estimated to be approximately $2,670,000. Additional costs for well design, construction management, 
permitting and startup, and CEQA compliance are estimated as percentages of  the construction costs 
based on EKI’s project experience. The total capital costs are approximately $4,400,000. Future operations 
and maintenance (O&M) of the system are estimated to cost approximately $17,000 per year. 

10. CONCLUSIONS AND LIMITATIONS 

There is very little available well data located within the City’s Service Area. Most available estimates of 
current groundwater production are  limited to a few production wells  located near the Bay. Well  logs 
located  near  the  target  areas  show  variable  thicknesses  of  gravel  units  and well  yield  estimates  are 
typically less than 200 GPM. It is therefore unknown what the potential well yield could be at either of the 
target areas without further subsurface investigation.  

Prior to further consideration of groundwater development, we recommend that the City conduct a well 
siting and test hole investigation program. This program should include more refined parcel‐specific well 
siting, test hole drilling, water quality testing, and a pump test to assess potential well yield.  

Although additional groundwater production appears feasible, active modeling and monitoring would 
be required to ensure avoidance of undesirable results.  
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DRAFT

Table 1
SMPGWM Water Budget for the Redwood City Service Area
Preliminary Assessment of Groundwater Production Potential

City of Redwood City

Historical WY 1992‐2015 

Average (AFY)

Projected WY 2016‐2040 

Baseline + Climate Change 

Average (AFY)

Recharge 1,130 1,120
Subsurface Inflow 2,030 1,530

Total Inflows 3,160 2,650

Wells 150 160

1,500 1,200

San Francisco Bay 0 150
Subsurface Outflow 1,550 1,160

Total Outflows 3,200 2,670

Storage Change(b) ‐40 ‐20

Interbed Storage Change NA(c) 0

Abbreviations:
AFY = acre‐feet per year
NA = not applicable
SMPGWM = San Mateo Plain Groundwater Model
WY = Water Year

Notes:
(a) All values shown are rounded to the nearest 10 AFY.
(b) Storage change determined by balance of total inflows and outflows.
(c) Interbed storage change as a result of subsidence is not modeled in the historical
      SMPGWM.

References:

(1) Historical and Scenario 2 SMPGWM files, available online at: 

https://www.smcsustainability.org/wp‐content/uploads/SMPGWM‐archive.zip

Groundwater seepage (marsh, 

sewer, dewatering)

SMPGWM‐Calculated Water Budgets for the 

Redwood City Service Area

SMPGWM Water Budget Component

INFLOWS (AFY)(a)

OUTFLOWS (AFY)(a)

CHANGE IN STORAGE (AFY)(a)
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Table 2

 Selected Well Information
Preliminary Assessment of Groundwater Production Potential

City of Redwood City

TOC 

Elevation 

(ft msl) 

Depth of 

Borehole

 (ft bgs)

Depth to 

Bottom of 

Well

 (ft bgs )

Screened 

Interval 

(ft bgs)

Estimated 

Yield

 (GPM)

Transmissivity 

(ft2/d) References

Pacific Shores #1  12 ‐‐ (a) 250 190‐250 35 787 1
Pacific Shores #2  7 ‐‐ 250 120‐250 100 418 1
Pacific Shores #3  8 ‐‐ 330 120‐330 300 115 1
PPC1 (b) 4 ‐‐ 270 ‐‐ 25 ‐‐ 2
PPC2 (b) 4 ‐‐ 396 ‐‐ 190 ‐‐ 2
PPC3 (b) 4 ‐‐ 434 ‐‐ ‐‐ ‐‐ 2
PPC4 (b) ‐‐ ‐‐ ‐‐ ‐‐ 450 ‐‐ 2
PPC5 (b) 9 ‐‐ 375 ‐‐ 550 ‐‐ 2
PPC6 (b) ‐‐ ‐‐ ‐‐ ‐‐ 230 ‐‐ 2
PPC7 (b) 6 ‐‐ 330 ‐‐ 90 ‐‐ 2
PPC8 (b) ‐‐ ‐‐ 330 ‐‐ 98 ‐‐ 3

005S003W17Q001 ‐‐ ‐‐ 200 152‐159

167‐172

184‐186

‐‐ ‐‐ 4

005S003W18H001 ‐‐ ‐‐ 183 ‐‐ ‐‐ ‐‐ 4
005S003W19F002 ‐‐ 280 278 38‐278 37 ‐‐ 4
005S003W20F001 ‐‐ ‐‐ 193 143‐147

168‐174

180‐183

‐‐ ‐‐ 4

005S003W20P001 ‐‐ ‐‐ 383 80‐92

104‐122

134‐146

152‐164

170‐176

182‐188

194‐206

218‐284

160 ‐‐ 4

005S004W01C001 ‐‐ 395 390 150‐390 50 ‐‐ 4
50670‐1 ‐‐ 200 195 105‐185 30 ‐‐ 4

Abbreviations:
ft Foot
ft bgs Feet below ground surface
ft msl Feet above mean sea level
ft2/day Square feet per day
GPM Gallons per minute
PPC  Portland Pacific Cement Company (currently RMC Lonestar Cement Company)
TOC Top of casing

Notes:
(a) The symbol "‐‐" denotes that data are not available. 
(b) These wells have been abandoned (Poland and Garrett, 1943; EKI et al. 2018).

References:

Well ID

(1) Bohley/Maley Associates, 1993, Irrigation Well Report for Pacific Shores Center , December 1993. 
(2) Poland, J.F. and Garrett, A.A., 1943, Groundwater Conditions in the Redwood City Area, California with 

Particular Reference to Water Supply for the Pacific Portland Cement Company , U.S. Geological Survey Open 

File Report 70‐264, 1943.

(3) Todd Engineers, 2003, Feasibility of Supplemental Groundwater Resources Development, Redwood City, 

California,  March 2003.
(4) EKI/Todd/HydroFocus, 2018, San Mateo Plain Groundwater Basin Assessment, July 2018.
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No. Item Assumptions

1 Land Acquisition Assumed well to be located on City‐owned land, and thus no land 

purchasing or leasing costs are included.

2 Test Well Costs include all work relevant to the test well, such as well design, 

construction, testing, data analysis, report preparation, 

construction management, and etc.

3 Well Depth Assumed 400 ft based on evaluation of aquifer characteristics and 

available information on existing wells in the vicinity of the City.

4 Flow Rate Assumed 200 gpm based on analysis of typical groundwater 

production rates in the vicinity of the City.

5 Water Quality and 

Treatment

Assumed that source groundwater does not require removal of 

constituents with primary MCLs (e.g., arsenic) and that no 

treatment of constituents with secondary MCLs (e.g., iron and 

manganese) will be required for a standby well.

6 Major Equipment Included a well pump, two chemical systems, and a 

hydropneumatic tank; Assumed no onsite storage tank.

7 Sitework, Concrete, and 

Special Construction

Assumed that the well head will not be in a building and that 

chemical systems will be under canopy and not in a building.

8 Electrical Included a standby generator; Assumed that three‐phase power is 

nearby and that the City will take the lead on PG&E coordination 

with the support of design consultant.

9 O&M Assumed operation of a maximum of fifteen days a year per Section 

64414, Title 22, CCR.

Abbreviations:

CCR = California Code of Regulations

ft = feet

gpm = gallons per minute

MCL = Maximum Contaminant Level

O&M = Operations and Maintenance 

Table 3

List of Assumptions for Cost Estimate

Preliminary Assessment of Groundwater Production Potential

City of Redwood City 
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Description Quantity Units Unit Cost Total

Test Well

Test Well (Design, Construction, Analysis, etc.) 1 LS 355,000$          355,000$         

Contingency on Materials and Labor 20 % 355,000$          75,000$           

430,000$         

Standy Well

Standby Well Construction 1 LS 525,000$          525,000$         

Sitework, Concrete, and Special Construction 1 LS 325,000$          325,000$         

Equipment 1 LS 245,000$          245,000$         

Mechanical 1 LS 60,000$            60,000$           

Electrical 1 LS 350,000$          350,000$         

Contingency on Materials and Labor 30 % 1,505,000$       455,000$         

1,960,000$      

Mobilization and Demobilization 5 % 1,960,000$       100,000$         

General Conditions, Bonding, etc. 8 % 2,060,000$       165,000$         

Contractor Markup (Overhead & Profit, 

Contract Administration)
20 % 2,225,000$       445,000$         

2,670,000$     

Standby Well Design 15 % 2,670,000$       405,000$         

Standby Well Construction Management 10 % 2,670,000$       270,000$         

Permitting & Startup 12 % 2,670,000$       325,000$         

CEQA 10 % 2,670,000$       270,000$         

3,940,000$     

Total Capital Costs (rounded up to nearest $100,000) 4,400,000$     

Annual O&M Costs 1 LS 17,000$            17,000$           

Annual O&M Costs 17,000$           

Abbreviations:

CEQA = California Environmental Quality Act 

LS = Lump Sum

O&M = Operations and Maintenance 

Notes:

(a) The conceptual cost estimates are based on similar projects and EKI's experience.

Total Direct Costs of Standby Well

O&M Costs

Table 4

Conceptual Cost Estimate of Standby Well

Preliminary Assessment of Groundwater Production Potential

City of Redwood City 

Capital Costs

Total Construction Costs of Standby Well

Total Costs of Test Well

Total Costs of Standby Well
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Notes
1. All locations are approximate.

Sources
1. Basemap courtesy of Esri.
2. Base layers provided by The City of Redwood City through their
    Redwood City Community GIS interactive map, obtained
    21 June 2016.
3. Groundwater subbasin boundary defined by California 
    Department of Water Resources Bulletin 118 final Basin 
    Prioritization - February 2019.
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Notes
1. All locations are approximate.

Sources
1. Basemap courtesy of Esri.
2. Based on the California Department of Conservation Geologic Map of California (2010)
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Figure 2

Redwood CIty Urban Water Management Plan
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Notes
1. All locations approximate.
2. Redwood City boundary is discontiguous through cross section. The maximum and minimum
    extents are represented. 
3. Well logs 05S03W20P001, 05S03W20F001, and T0608100019_IW1 
    were added after cross section development. Red shading inside well indicates gravels 
    or gravel and clay mixtures.

Sources
1. Cross sections and transects adapted from San Mateo Plain Groundwater Assessment, July 2018. 
2. Basemap courtesy of Esri.
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Figure 3

Redwood City Urban Water Management Plan
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Notes
1. All locations are approximate.

Sources
1. Basemap courtesy of Esri.
2. Base layers provided by The City of Redwood City through their

Redwood City Community GIS interactive map, obtained
21 June 2016.

3. Production well locations from EKI/Todd/HydroFocus, 2018,
San Mateo Plain Groundwater Basin Assessment, July 2018.

Legend

Pa
th:

 \\E
kif

ile
se

rve
r\g

is\
C0

01
10

\M
ap

s\_
.00

\20
20

\12
\Fi

g0
4_

RW
C_

We
llL

oc
s.m

xd

Production Wells in
Redwood City

Redwood City, CA
December 2020
EKI C00110.00

Figure 4

Redwood CIty Urban Water Management Plan

DRAFT
± 0 4,500 9,000

Feet

Irrigation Well
Private Water Supply Well
Public Water Supply Well
Stream
Redwood City Service Area
San Mateo Plain Subbasin



!

!

!!

!!!!!!!!!!!!!!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!
!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!

!!!!!!!!!!!!!!!!!
!!

!

!!!!

!!!!!!!
!!!!!!

!

!! !!!!!!!!!!!!!!

!!!!!!
!!!!!!!!!!!!

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"
"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

" "

"

"

"
"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"
"

"

"

"

"

"

"

"

"

"

Abbreviations
mg/L = milligrams per liter
SMPGWM = San Mateo Plain Groundwater Model
TDS = total dissolved solids

Notes
1. All locations are approximate.
2. Suitability criteria are based on average transmissivity and

weighted average fraction coarse grained material, as
represented in the SMPGWM.

3. Area is excluded from well siting based on proximity to
environmental cleanup sites (500 feet), irrigation or water supply
wells (1,000 feet), bay shoreline (1 mile) and aquifer thickness
(less than 300 feet).

Sources
1. Basemap courtesy of Esri.
2. SMPGWM grid from  EKI/Todd/HydroFocus, 2018, San Mateo

 Plain Groundwater Basin Assessment, July 2018.
3. GeoTracker cleanup sites from

https://geotracker.waterboards.ca.gov/data
download on 10 November 2020.

4. Production well locations and TDS Detections from
EKI/Todd/HydroFocus, 2018, San Mateo Plain Groundwater
Basin Assessment, July 2018.
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Figure 5

Redwood CIty Urban Water Management Plan
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Figure 6

Redwood CIty Urban Water Management Plan
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UV101

Site 2

Site 1

Notes
1. All locations are approximate.
2. Suitability criteria are based on average transmissivity and 
    weighted average fraction coarse grained material, as 
    represented in the SMPGWM.
3. Area is excluded from well siting based on proximity to 
    environmental cleanup sites (500 feet), irrigation or water supply 
    wells (1,000 feet), bay shoreline (1 mile) and aquifer thickness 
    (less than 300 feet).
4. Potential target areas require further detailed well siting and test
   hole investigation program prior to consideration of groundwater development. 

Sources
1. Basemap courtesy of Esri.
2. SMPGWM grid from  EKI/Todd/HydroFocus, 2018, San Mateo 
    Plain Groundwater Basin Assessment, July 2018.
3. GeoTracker cleanup sites from 
    https://geotracker.waterboards.ca.gov/data
    download on 10 November 2020.
4. Production well locations and TDS Detections from 
    EKI/Todd/HydroFocus, 2018, San Mateo Plain Groundwater 
    Basin Assessment, July 2018.

Abbreviations
SMPGWM = San Mateo Plain Groundwater Model



 
 
 
 
 
 
 

Attachment A 
 

Key Well Logs   



ORIG~NAL. '" V~ WELL DRILLERS RET itT 
File Original. Duplicate and Triplicate with I"~~\l ,~ ».1 (Sf,niolll7076 7017 7078 Waut" Cod,,) h ./ 

Do Not Fill In 

DIVISION OF WATER RESOURCES "" p..~ ~..". . . . .) 
P. O. BOX 1079 .... .,..,..\O~~ ~ ~ OF CALIFORNIA.-DEPARTMENT OF PUBLIC WORKS 

SACR'.'NTO. c,,",o.N'''''''''c.or{i \ \.) 'I ,::IV DIVISION OF WATER RESOURCES ,;Crt< 
Sute '\I;'cll ;-";0 .. _ ....•...•. __ . __ ••. 

odIe, "',11 ~o .. .s:sjffid 

'1) DRILLER: (person, firm. or corpOfltion) 

,arne '0,-,-.......;: ...... + 

Address 1870 
.., ..... ,... "'r""1~"'-"",,,,,,,..\,,,,, .-....... ' ..... , .. ::: .... -~~ ..... -=~ 

OWNER: 

(2) Proposed Use (Check) 

Domestic 

Irrigation 

Municipal 
o 
o 

Industrial 

Test \I:'ell 

Other 

Kl 
o 
o 

& 

Equipment 
Rotary 
Cable 
Dug Well 
Other 

o 
[iI 
o o 

(3) CASING: 
60 fl. of 14 in y12 !b./g •. easing left in ..... 11 

]4Q 

(4) PERFORATIONS: 
-'I'" of pufomor u.ed ~::i "1 J s 

,·.r/orated 152 ft. to 1 59 fl. 4 
le7 172 . 4 
184 1·S6 4 

Di.",eur of perforJl;on, in., length 

(5) WATER LEVELS: 
'«':I! .l.ctric log m,d. of ,' .. ell? = Yn X?'o H ye., uueh copy. 

Dopth :ot ",-hi,h ",· ... r ... -n fi ... found 

Sunding I.,-t! bdon p.rfor.';ng 

S,anding I.vel .ftor pnior:o,ir.g 

:Xo'. rour ob,",vui"n of :ln~' ch. ng• in "".tt, I.H! ",·hil. drilling 

ho! •• prr ft. in. 

ft. 
ft. 

;n, 

9 fl. 

fl. 

18 

Rc).:iOlL 

(8) LOCATION OF WELL: 

-:-.,,'c. _C!'e 

~7 
~I -. 

C.:. :.V , CaliforIl~9. 

(9) WELL LOG: 
To .. 1 d<r,h of " .. ,ll 2)C 
FormHion: Ment;on .i,e of ""Otor bf,,-el-

o h. to Cft. rock :i:'"'ill 
5 9 .. ye'low clay 

17 22 .. yello"J s12_Y 

46 49 .. 8?ndy yel1o,,: clay 
49 
::4 clay 
53 rr-2" 
72 11.; .. c:;r-"-rv ',:;: -:"':.e , ... i ~y 

~: ~ li 'c~~¥ clay ~- ~ 114 12:3 .. 
123 t:-1.v.e c 1 &..";] 

137 146 .. 
146 151 .. ye1lo-w c1E'Y 
151 160 .. 
169 166 .. ~&.!'cl SF nd i.l,rJrcck 
166 (:-ement i;r8vel 
172 180 
180 186 .. 
1$6 ;;;00 .. 

fl. 

--------._-_._----------

!C:":':":'Y========":I.:,:!:rn:'"~. ==========~fI~.~d':"~do~.:.n Om of Repent J a rl '18. ry 28 
- ~IELL DRILLER'S ST ATEME~'T: 

(6) WELL PUMPING TEST: \9;;;7_ 
J> 

, 1.E8~ 

nQ 
Thil R'cll R'IIS dnllc'/ll11dcr III) jIlTi,,/i, lion ,n)d Ihis report is Irlle to flu best 

of my hl/ow/cdge alld belief. 

qcbert 1 a rc'a -'ell Dri-linz & 

~;~~~t:~P1d'~",on~~??~-~~-- ~o.-
c;:.:.pmum un1:.no\':n no Anacb 

~' ... <homi",l an.!y.;. m.d.? copy 

(7) TYPE OF WORK (check): 

~~W w.:ll ex Reconditioning of wrll 0 ... __ . ___ ., 19 _____ . ___ .. 

Deepening existl[lg wei! 0 



Luc:a! P~rmit :-':0. or Dat~ 

(7) CA$ISG INSTALLED~ 

Steel 0 Plastic 'li: C~~~ 

From To....- Dia. G~r 
ft. It! (' I> ;n. \Vall 

STATE OF CAL.IFORNIA 

THE RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 

WATER WELL DRILLERS REPORT 

-/7% 

Do not fill in 

NO.18524 

() 

~\-.;::\\ \) f/ ~ /1 

(9) WELL SEAL, "0 v i 1/71 -/J? '/1:(..'-4: • .IL ;U.'Ja.k.ur c~ 

I 10) w,< TER LEVELS, WELL DRILLER'S ST.\TDIE:--'T, 
o.-pth "f n~t .... ·;\I("r. if knownL ______________ U, 

,,,'" lind ,hi ... ,(",,"IT ;1 In,r t .. Iii .. I,..,", "I ""I 
SI:U1uin..: It''~· .. l .,ft .. , wt"11 {'omple-tll>n fro 

I 111 WELL TESTS, 
\\ .... , w .. u I .. ~t ..... .J .. t y~., = s .. C If ~"'. hv ,~-h,,"'~' __ .,__=_--- , . ~"A '!(l;:1 ~' "j'''U Dn~ ..... 
T""", "I I ...... ' I''''''P = H ... Io·, :J .\ •• hit G :--'::\:"IE_t.CU-~j6 .. _ ~~FC---,-------
1) .. "ln to "":lCt'. "I _,,,n "I rc-;.t' ___ It. :\1 end .• 1 k.I ___ U I. ' i"-.... "".~'. II. ·,r "~' ,".r;lll·· ~ , r.I' .... ' "r p'""rffi' 

I ,\,Id.ru:ti ') ..Q ,!,_ J ~ 
J)'~c-h"r'!l". ___ __"··;l.L 'l\1n . .11"" ___ 11 .. "... \\',,1 .. , :"'",p .. rafun." __ --I, ~""'/ :jt/.3 ¥-
'h . ______ -11 Ci'" QA 10 :'?/! ,lip, '. ~) (~ .. '''.(';\1 .• n.,l,., ..... ll.!"! r~ = '\; .. C II ' ..... In "h."n.'_ . ~~P "'"'" 

~' ... ,-I .... ",· t,'t! ",.,d .. ~ y ....... 'j '{ .. - II"" "1.,,1, , .. ,,,.', rh,. '"1''''' I,ll""'" ,,,. ~V7 D .• I,·" •• h" 'r1> .. n~J/..-1 --7-2- .F 

,.,1') 

/, (1" 
i.. '\..J ./ 

IF ADDITIONAL SPACE IS :"lEEOED, USE NEXT CONSECUTIVE1-Y f'lU MBER£D FORM 

If r ~)(Q C.B - 4- \ .() Lj\ L\ 
:SCl.M.. ,M.:t.~0' '35oD L{ ~ 

/ 



STATE OF CALIFORNIA 

ORIGINAL THE RESOURCES AGENCY Do not fill in 
File with DWR DEPARTMENT OF WATER RESOURCES 

WATER WELL DRILLERS REPORT No. 346276 
Notice of Intent No . .;z 5 S P 5' 2 . 

55/ '-/1)) '=j; j t!' t::: 

Local Permit No. or Date W -:;;L 9 ;;1 ~ I 
State Well No. -;,ShlU /2 Ie. 
Other Well No. 

(12) WELL LOC: Total depth .;:;~O ft, Completed depth~ 71ft, 
from ft. to ft Formation (Describe by ('olor, character, size or material) 

Township Range 

Di~la~..£f fr~~es,.ro.:as. ral roaas, I("nces. etc. 
h yilt( (J -.,.:;; -::2""'/-D ;D--7 ' 

Sed ion 

" v 

- i3 r k' ~~",-A I 

l-~eI\C-<? _':ll TYPE OF WOHK ~CJ -~SA ib qr~V .s.o{?.f.-. 

(5) EQUIPM~~T 

Rotary ~ 
Cable 0 
Other 0 

(7) CASING INSTALLEI?: \ \ ) L (8) PER~TI~ ~ 

Steel 0 Plas~ ~~,/J Ty~of ~or,~on or ~ize o~? ~ 
From 

ft. 

n 
T r D~ Gage or <.::k~ '-- T6::'<"i </St6t 
ft \ \. ijl.) Wall '\~ <'4~IVsize 

(9) WELL SEAL: 
Was surface sanitary seal provided? Yes ~ No 0 I~ to depth -<5-'8""--__ f' 
Were strata sealed against pollution? ~es 0 No Z Interval It 

Method of sealing (' p'w-, tD ~O{ +---

(10) WATER LEVELS: 

, / 
1/ j 

IlXf I I 

Work starte(i/-;2/.:;t C, 19U Completed / / < 19~ 
WELL DlULLER'S STATEMENT / 

Depth of first water. if known ______________ ~ ft 
11lts l£ell was dr~~.~~~1~r my Jlm!:idu:twn and t~~~ fepmt IS true to the 

Standin~levelafterwellcompletion ft lJestofmYknou;/~;b-;");!hef ~ '/ J"IL • 

(II) WELL TESTS, _ ,. ]liI.'." A J<;"A I S,<ned valL./' ?c.CLUt. 
WaJ>wdltestmade? Y~:-Jo 0 Ify('S,by whom?,""",lj u...... • J VI_' 1\\I<;"IlI:nller) 
Tvpe of test Pump Baller 0 AlrJi.ft 0 I /' NA\1E (...t...) 11 /t...l \ ~ S on i:.~ ·re"r.-.='"'I·~,D ~. ~c.. .. 
Depth to waa:1art of test ~t At end of te:.t :.LIrz 0 a ft oC ,V'<,r"on. firm, or ('orporation)(~ypetl or printed) 

D I II f I W Addres~ Cz..O .-/01'\ (1 r q M u~ ._ .. LSC Large ga mm a ler JOur.; ater tempen1uZ ~ ~ 
ChemlcaianaiysLs made~ Yes No 0 If ve5, bv whom~ ."''';~/L.''2' . :itv' J..-iv / ;:::- M b ,:.. .. 1 13' n.....Y ZIP '1 ¥tt:7 /~ . 

fl" ,- I / '> I , . i /-7"'1 P7 
Yes 0 No If yes. attach ropy to thiS r<,port LLcense 010. V Den; L Date of thiS [foport Was electric log made 

DWR 1ee (REV. 12-86) 
IF A DITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 86 96355 
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Form DWR 429 

Owner S & 'itT l+'ine Foods Inc. 

STATE OF CALIFORNIA 
DEPARTMENT OF WATER RESOURCES 

WELL DATA 

Stet. Ne. 5SI31-1-20Pl b~ 

S'et. No. _L5S=I..2.31-1=-2=.0~P,-1=-______ _ 
Address He]] er 8t Redwood City 

Other Na. ________________ _ 

Tenant Same 
Address Same 

Typ. of Wellt Hyd'og,eph C Key C Index C s.m;enn~1 r:' /? I /. ,'_./ -') /J a/) 
Lacatlant County San Mateo Basinl~~e£J.%fL.L..4=LNo. c::::::-z (:::'" 
U.S.G.S. Quod. __ =;IP~al..Jl.oOc..1ALJLtt.OD-_....",.".. ________________ .... __ Quad. No. 312a 
_!:S~E~_\4 __ -"S:::I-I'-I'" \4 S.ct;on 20, Twp. /5,s , Rg •. -_3~1-I,,-- i 
Description _-1!L.COlC'-iNE~,:;''(QL,jR[pelJJJ.le~rt::.-.tSlJt;,..~, --'::5,,0!..'~Siil:E;,,!~QLI-Il:UiJlbll.!o;?:w!!... ______ -,,:~ ______________ _ 

Sase & Meridian 

Reference Point descriFtion _...JA:ui,(r:.....1Ll .. · n[!!;e'-'a .. v~aS!di"'l:,;aO!b'i.!,l~e'_ _______________________________ _ 

which is __ --"O'--__ ft. ve land surface. Ground Eleyation _-'l.s.Q'-______ -,,..,..=-=,...,_,.,.._--,, _______ ft. 
Reference Point Eley. __ .J.CL __ ft. Determined from U S 0:8 CgptQ'JP (196%) &'iJdD, 
Well: Use Industrial Condition _____________________ Depth __ ..;3)1.8,,3,-_ ft. 

Casing, size _______ in., perforations _______________________________ _ 

Measurements By: DWR 0 USGS 0 USBR 0 County C Irr. Dist. 0 Water Dist. C Cons. Dist. G 
Chief Aquifer: Name Depth to Top Aq. _______ _ Depth to Bot. Aq. ________ _ 

Type of Moterial _____________ _ Perm. Rating ________ _ Thickness ____________ _ 

Grayel Packed? Yes C No C Oepth to Top Gr. _______ _ Depth to Bot. Gr. ________ _ 

Supp. Aquifer,~-------------
Driller Western 

Depth to Top· Aq. _______ _ Depth to Bot. Aq. ________ _ 

Oct. d,; II.d ~.J"'a<ldln"-·.....:3L·'_'1!,.9u5,,1~ __ Leg, fH.d DHR OPen (1) ___ confidential (2) __ 

E quipmentr Pump. type n eep we 11 t- h' nr loe make es er n 

Serial No. llr92 Size of dischargl!t pipe ___ in. Wet .. Anoly.;" Min. (1) ;g;l H.M.(31_ 
Power, Kind Make U.S. e ec 

20 Motor Serial No. 869685 
Water LeYels oyoiloble: Yes (1) No 

H. P. Period of Record: Segin LQ. - End 

Elec. Meter No. Transformer No. Collecting Agency: 

Yield G.P.M. Pumping leYel ft. Prod. R.e:. (1) Pump Test (2) Yield (3) __ 

SKETCH 

fl 
REMARKS 

X: 
r, 

J I 
~O 

~. f 
",c,\t ~~ :11 

~.- f 
':I'- .r/ 

.L fo ':\<-. I 
-...:.. 

-::;}~ 
~ 

ReCOf'ded by: Har::rV SQp.rber 
1 Date -



"3/ ~s '-l) 

( "L"J.- t '3 c 1-
1'7 LfI')3 ;/ In . .) i 7.:{ 

~OfDi 

U.S.G.S. NO.: L.f OWNER NO.: 

STATE WELL NUMBER: 55 /3w -'~b..J. TOWNSHIP/RANGE: 5S /.5 Ll) 5e.c- 2.\ 

WELL LOCATION: . 
Dlc,to.ncC. -to ~c:lio!} Lu}e s fr00J wet \ " 

N - 1320ft 
E -200() H 

OWNER. ADDRESS. and TELEPHONE NO. : 

5 ~ W Flre- Feecls J r r,c . 
l.o-LLre\ ~ He \. Ie. 
Red Ll.x::oc\ c..it,/} Ca..! I F 

WELL USE: Y,eI u. 'Sm6-\ 

DATE OF CONSTRUCTION: 2-':l-S\ 

DRILLING METHOD: Rd'o.r-.{ 
f 

CASING DIAMETER AND MATERIAL: 12 I SLII3\c CO-Hn~ \ 

DEPrH OF WELL: 38:' f+. 

N W 
(Calif, grid coordinates) 

, , ., .. 1 -Ii'" 18c-168 ICl'j-l0lc ,ZIO-z8+ 
PERFORATEDINTERVAL:?O-QO,IO't-I22.,13'-1-HI.,I:02-,:"4,i 0 l" , 

ELEV ATION (to top of casing/cristy box): 

DEPTH TO WATER: ______ DATE MEASURED: ____ _ 

DEPTH TO BEDROCK: - ZC\O EL. TOP OF BEDROCK: 

KIND OF BEDROCK: 

WELL LOGS FOUND (geophysic=G. lithologic=C. water chemistry=C): L 

DISCHARGE: 

SPECIFIC CAPACITY: 

NOTES: 



U.S.G.S. NO.: 

STATE WELL NUMBER: 5S/31N Z\ L\ 

WELL LOCATION: 

OWNER. ADDRESS. and TELEPHONE NO. : 

S i ,0 i=tF~ f"coc\-s, ) Inc.. 
L ClU 1- e.I ~ Hel l.c.\ 
1G:.:\ ;.:~c.oo c.. c\-LJ 

WELL USE: Ir6vs+0.oJ 

DATE OF CONSTRUCTION: ·fJON ... !' \ Cj S I 

DRILLING METHOD: rO+o...ru. 
Q 

OWNER NO.: 

TOWNSHIPIRANGE: lOS! R:5'1fJ 21 L \ 
N W 
(Calif. grid coordinates) 

CASING DIAMETER AND MATERIAL: 10' - .:;o"dlorn Z.qb' - li~ ('5~l'\q l.. ) 

DEPTH OF WELL: 383 I 

PERFORATED INTERVAL: -

ELEV A TION (to top of casinglcristy box): 

DEPTH TO WATER: ______ DATE MEASURED: ___ _ 

DEPTH TO BEDROCK: :)2. 5 ? EL. TOP OF BEDROCK: 

KIND OF BEDROCK: -

WELL LOGS FOUND (geophysic=G. lithologic=L. water chemistry=C): ~,\I) 

DISCHARGE: !!cO 3pm 

SPECIFIC CAPACITY: 

NOTES: 
c 

b "I '. "":'" , ' 
• I r'n (".r "'J (",/ : :~, :.Il ,t... '- v"-'" - . 

ro .- /\ ,.-
~, 

• -- I~' 
.-['/'~,--,-

'-'~~-' --, 

v 



.. " -

. .7$fo~;; '2P PI 
__ J 

'l-~" :';;' ';' "vV" -:tF -( /" ~.~'. 
, ~::Y! .:!'fVi:::-:'>:~ 

• DUPL.ICATE STATE OF CALIFORNIA 
DEPARTMENT OF PUBLIC WORKS 

SHEET 1 
/ J . '.' -- ":~':f 

fi~nal. DupliuTe lind T.ipliule wilh rta. 
- ; OF WAlEl WOUlIB '. 

,".", 

)X 107 • 

• MENTO s. CALIFORNIA 

.:::- ,.r:--:.- " ",';'/' .:'0."'-' 1/.' .. ' - C.J 

Do Not Fill I" 

DIVISION OF WATER RESOURCES 
GO&~) 

WATER WELL DRILLERS REPORT St ... Wdl NOd{$:,2!tL~) I,LL 
Other Wen No/c..._~ ___ _ 

(Sectio_107~7071.707'. W.terCod~) . /' Rcgioo .. __;L 

d(·/ 
(1) Driller: (2) Proposed use or uses (cb~ck): (3) Equipment used 

N.me..:....I!!lIi!j;!'rn,J'i~U .. ~gJ;Q •• __ J.:W •. __ .. __ . Domenic 0 Municip.1 0 (check): 
Add=..5~JI~@.j;a~.I\J;ll.I;l~!),j;, .. _",, ____ .. __ . J.ngotion 0 ·Indu.,,;'1 H fRoury S J 

_~SanJ.QI3.e.. Cal, !. __ n ______ n __ •••• n __ n.... Domestic 2nd Test wdl 0 Cable 0 
License No.-R-5Q68.,3---. _. Chssific:uion._C __ 1j7 _____ . ....... Irrig2tion 0 Dug well 0 

WeUlog: '. (' .... " 

T ou1 depth of ",ell_' _. 3S3 .. -,.J L 
. . "-=-.:--"" 

(6) Casing left in well: 

Other .... __ .. _. ____ ... ______ n __ •• ___ ._ Ocher 

Give details of fonnations pcnc:tuted. such ~ silt. JK'U. muck. undo guvd. clay. shale, S2nd
stone, hudpan. rock: Include size of gravel (diameter) 2nd sand (fine. medium, cousc). color 
of m2tcri21. structure (loose, packed, cemented. soft. h:o.rd. brittle). 

r 
,,:.~_~~~._o~ ~ 

, 
-. 

I". " M.w , " ,.,' r-__ ;::'-
~. 

"'n. M.y '.' .. 
-;;:;-.y ~ I" ' .:J. 

. .. 
,~ .. M.y .- 1' .. : 

~.Y " , 
,.. -, 'C. Co-
", -- .. 
-ii:~'~ . ( 
-;'::;",-,.':+-" -.; J>.::;;". fR • .,."." 
'O~~". <'-

. .:"; 

Grevel , . 
-

. . -'t 

)od} 
., .~ 

iO ' ~-f-
2 0 ~ , ·2?r 

. ", -'.··f '/i?£:) 
~;$-~.:J 

cOl; • 'l., 

32131 
, ,. 

;- . 

~." .. - LENCTH . DIAMETER 

;:jQ;~' .... -..... ~-~-:;-:'-~~: 
. SINGLE. DOUBLE. WELDED. LBS. PER FOOT OR 

GAGE OF CASING OTHER 

.. ___ .. 1/4" __ ,_ i • , 

, ~ ___ ' _SiD.gljL, .. __ ~L,n .. :. 

, ~ ·_i_·i!'d. -X::-~~-'" ::.:.-_iiJ..~=== 
. ".'" :'. ' .. _ .• 2=. . .:LiL_ 

. ~ ,. ~-; -"'; '- ~,-' .---_._-"(- ---_.-----. --.-# .. (':.: 



\. 
'\ 
\ 
~T£ 

'tIpliule 1n41fipliut. wil\" 
WatEllElOUIW 

f BOX '070 

. CRAMI£NTO .0 CA1..IP"OANIA. 

DONo~rlb' 
Stat. W.lI N .. ~-r _;!J.h(:,tlb 1 
Other W.1I N ..... ____ ._. __ ...... . 

WATER WELL DRILLERS REPORT 
CS«tto..l 707'. 7077, 707 •• Wat ... Cod.) 

-p-.-rf-O-r-.-h-.O-ftO--,------------z(-r----------------------~--------------~--~~R~.~g~io:n::::::::-:.:-:-: .. ::~:::::::: _____ ~·M;~;.:;-:.~'~ .. ~~:~· 

Type of perfonto~ ... u"'d.FaCto17 ...... :.-; ................... ~ .... -...................... : .... l/4 .. ~::I;.--... --------.-.---. ___ ._ 
Pcrfo .. ted_ ........... <>V. ............... _.ft. 1O .. _ ...... 92 ......... ____ .1t. Hoi. "U,_. - .. )li-.center .... of hoi.. .. ... . 

o. ____ .. _._.104 ___________ o. .. ____ ~ _____ ~ _____ o. o. ... _________ .. .... ... 

(1) 

.. _ .. _ .... 134_._ .. _" " __ ..l46. ____ ,, 
.. ........ 1.52 .... _. __ " "_.W. ___ . .. ..... _ ... 170 ..... _: ____ ~ .' . __ . .l'lQ. __ _ 
_._._.1~. ___ " "_l.~. __ _ ----" " _ ... __ .194 " "_2.06. __ _ --------" .. 
...... _ ... 218 " "_2.4 __ _ " -----" .. .... -------~ 
.. -_._-------" "----'------ --------, ... 
--.. -.. __ .. _-_._" ., ------ ----_ .. _- -' 

.,.-~<'~~<> . 
r~~~----------------------------~----------------------------------------~ ~~ >y 

. (8}-W'ater levels: 
~ 

(') \VeIl pumping tat:~. G . 

~-...... 7 epth 21: which \Vater . e »"- Dm of tmU3.9J5J_.By whom.!'[!'J1te;~!Ll'l~.:!J_l)~K.....~.· 
; /'" first wcountered"' __ ." __ " __ p"~ __ -ft. Depth to water when tot started . ft. 

G.P.M. at beginning ol test _____________ _ 

Drawdown from standing lcvcl ______ -;-__________ ft. 
G.P.M. at completion of tesL-___ ~60 ____ .. _______ _ 

~oj)epth to wat.r ~,.'" "ell-II 
I before pc-rforating __ J'.~.~ __ .. ____ . ___ .. _ .. ft. 

.. __ .. l'epth to water 01> ?-C 
__ .. _. 2.fter perfor2.ting_. ___ ... __ . __ ._._ .. _· ______ ... ft. Dnwdown at completion of test _____ 2~ ____ __ fto 

ungth of time tcstec:L .. 4fLHraa-
T c:mpcr2oture of wattt' _____ _ 

·rOte.tny ch2.ng;e in water level while drilling 

_ -r-----.--------.. -.---.--.. ----.. --.-.-. 
Was gas pr~t in water? 0 Yes ~ No 

'(~!t_G.neral: I 
~~~:;2.S well gnveJ p2.cked? ___ .. _"l.~. ___ ._ .. _t- ... Si"LC of rock_ ... __ .. l/J.._x.3/4 .. ~_. __ Thicknns of p:ack __ 'Z'! ___ ' ___ _ 
'''.:~;V'' • ,urf.ce .. nitary ... 1 provid.d? .. _ ... ):e.a ........... _ ......... .L._~ ... 4 .. ~_ ... a.'J.1J....-:._::..f)..::!.. •. 4=-)L. ____ ._._ 

1;".:;..- ...... We~ 2"ny stt2t2 sealed against pollution? 0 Yes £] No If yes. :1tuch detail~ description. 
:' 'Smta "'.I.d .. __ . ___ . ___ ._. __ ..... _ ... __ ... __ . __ . .)-=_.4::.. __ ._ .. _____ .. _ .... ___ . ___ .. ---.-.. ' 

'_-.... ;.W as. 2nalysi,. m2.de of wuer? iJ Yes 0 No If yes, attach copy • 
.,." "'-~2.s electric log made of well? ~ YtS 0 No If yes, "'tach copy. 
~ ]J well :lb:lndoned, w:.s it pluG(;rG and SC21c-d? ____ . __ ._ .. __ • ___ ._ .. __ . ..:_. ___ .... __ ._._ .... ___ . __ ---.--.----.-----.--.---
',-._ -:vIethod of plugging :and :s-ealing __ .. ____ ... ______ ._ ... ____ .. _____ .. _. __ .... __ . __ ._ --------.. --... --.--------------

( II) Location: 

Nortb 

I 
I 

I 

% 

1 MIU 

(12) Time of work: 

Section No .. " .. 2:l .... _ .... _..... Work stoned d.t~j;Z.~JS9"COmpl...,d d.te . .'~/5/~ ... 
Town,hip .. _."." .. ~ .... " ...... -. ___ D_._t_._o_f_th_is_r_c:..po_rt_ ... _:.Mar_' __ ch_ .. _2.:.._ .. _~_9_5J.. __ -_-_-_ _:::_--_. __ -

~::g~·M~ridi~:~·.-.~-. ~ ...... -... ~~-.. _~-_~.~ 
Show loc2tlon oi well in Sec

tion, thus (X) 
Dist:l.nces 10 section linC'S from S 

well, N iJil'J .... t}?:()_ ... ft. 
and E cir:lIIt._200CLft. Iv' 

Show location of nearest 
known well, thus (O) 

Distance to nearest known 
".IL_. __ ..... ft. 

WELL DRILLER'S STATEMENT, 
This ,",,,f( WliS Jril/l"J unJl"r my ;HrilJic-lio ... ,.J tbis 

rrport is Iru" 10 liN brsl of my knowlrdgr .nJ brlirf. 

, .. , ..... _c .... .,. 
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-
ORISi~"'I\.L 

File Original, Duplicate and Triplicate with the 
DIVISION OF WATER RElOURCH 
P. O. BOX 1079 
SACRAMENTO !5, CAL.IFORNIA 

STATE OF CALIFORNIA 
DEPARTMENT OF PUBLIC WORKS 

DIVISION OF WATER RESOURCES 

WATER WELL DRILLERS REPORT 
(Sections 7076, 7077, 7078, Water Code) 

SHEET 1 

Region 

(I) Driller: 
N ame ______ ~,~{~_?_~_~_~!!_ __ ~i~_l?_~!:_._}~E~:1_J~~g __ .~!?_~_,'_ ___ !:-_~~_. __ 

(2) Proposed use or uses (check): (3) Equipment used 
(check) : 

Address" __ .2??~ __ ~L.· ____ -?~~~~ __ g~§_~~ ___ ?~!~~_~ ____ _ 
_ ... __ ~~n J g_I?_~.1_. __ ~_~J::1-.t .. _____ . __ .. __ _ 

License No.--3..~_5.Q68...3 ____________ Classification __ C._5_7 

Owner: 
N ame __ ~_! ___ :~ __ .H_L_a.J}_~ ___ fQQ.d s.,._.I:nQ .• __ . 

Domestic n Municipal C 
Irrigation 0 Industrial e 
Domestic and Test well n 

Irrigation 0 
OthCL 

(4) Type of work (check): 

Rotary 
Cable 

e 
o 

Dug well 0 
OtheL 

Address ______ ~_a~-::T~l __ .~_ . .H.e_ll.~;r. ___ ._ New well ~ Reconditioning of well U 
______ E._e_Q,ILQQQ. ___ Y_ity". j~2.1if,_ Deepening existing well D 

(5) Well log: 
Total depth of well ...... 3B3 ...... ft. 

Depth From Ground Surface 

Give details of formations penetra[ed, such as silt, peat, muck, sand, gravel, clay, shale. sand
stone, hardpan, rock. Include size of gravel (diameter) and sand (fine, medium, coarse), color 
of material. structure (loose, packed, cemented, soft, hard, brittle)_ 

.... D .... ft. to ...... ).2 .ft. 

"""""".. .." ___ ~2J. ___ _ " 
""" .... ,: "" ---~--::.g---- " 
?/. .... 

-----"""'--= ...... - .. ,, ______ 2.:~6 ________ ., 

::1 i " ------'=-~-----

___________ 31:.. ____ I, " ______ 3_2_0 ________ ., 
___ }~CL_" .. ____ .J_2.S 
_.331 ____ .. " ____ 31.2 

.. ______ 35Jd . 
... 361 

3112e 01 a:T 

CeiJe:.:~ted Gr :~ve i ~: Gl .'i~! 

31ue Gl ""V 

Gr:3.vel 

""-:>-,"Irl ,-:l-:::""r ______ ~ '~....... f 

Gr::;vel 

?od: 

Cemented Gr9.vel 

?ock 
Rock 

.,1'] '''') c.oc" 
If additional space is""'requued, continue on DWR Form No. 246-Supplement, 

(6) Casing left in well: 
LENGTH 

FT_ 

.. _70 

.... .29.0 ....... . 

DIAMETER 
INCHES 

.JO" ... 

..... ~211 .......... . 

SINGLE. DOU BLE. WELDED. 
OTHER 

__________________ .?_id.gJ,._~ ____ _ 

Type and siz~ of shoe or well ring_~?~~_Welded joint~ Yes 0 No 

-.- ... --' 
.~~ 1."-

lnd attach to respective report copies. 

LBS. PER FOOT OR 
GAGE OF CASING 

1.14" 
SEATING BELOW 

GROUND SURFACE. FT. 

70 

.... _ ...... Z2Q ...... . 

D.W.R. FORM No. 246 REGIONAL WATER POLLUTION CONTROL BOARD COPY 23971 3_S0 40M ~UI~ SF'C 



ORIGINAL 
file aiigiral. Duplicate and Triplicate with the 
DIYISION OF WATER RElOURCES SHEET 2 
P. O. BOX 1079 

SACRAMENTO 5, CALIFORNIA 

WATER WELL DRILLERS REPORT Do Not Fill In 
(Sections 7076, 7077, 7078, Water Code) 

9 State Well No . .2'-::S.):y':-J / L / 
I / Other Well No~~3t£)~Qf'OII'ri 

----------------------------------------------------------------------~~------I Region ~ 

(7) Perforations: 

Type of perforator used-Factor"'.f ___ . 
Perfora ted. ___ . ____ . __ .S.Q_. ___ ... ___ . ______ f t. to ___ . ____ ._~2 

____ lQ'*-________ ._ " . ______ .122 

.............. ..·1/k··x .. ·1 .. · .... · .. ·· 
.. ------- ___ ft. Hole size...~-----_J.i_IL_c.e.n.:t.e.r_9'ro. of holes. ____ _ 

" 
....... 134..146. 

____ li2 ___ .___ " _J"Q4. __ _ " " 
" ____ l_'1S:L __ 1.76 ___ . ________ . ___ _ .. " 

" ___ 182 _____ . ______ . __ . __ .. 
1::,';. ..... _ .... 

" .... 2.1.8 ........ . 

lO;P --_.-.. _,"",,-"'-'''---'--
2Q6 .. 

.284. 

" >, .. .. " 

" 
" >, 

" 

( 8 ) Water levels: (9) Wen pumping test: ./ 

Depth at which water 
,<);2 xJ!>. 

Date of test1..:~·2Q/~1, ___ By whom I~_§_t.~!_~ ___ :_'~§~~-_J: ___ ~~:_ ":'11in_i_.~'::;. 
first encountered. __ . _____ _ _ ___ ; ,\~ ......... _ _ __ ft. Depth to water when test started ___ . ___ ft. 

Depth to water ~ :~:r!--:-:E \,~.$ G.P .M. at beginning of tesL _____ .______ _ ____ ._. ___ __ 
before perforating ____ 1\~_~:.__.-~~:.. __ ~~____ _ _________ ft. 

. ;: C ,~~ 
Depth to water 0"O-~· 

Drawdown from standing leveL_. _____ ~--.-,-::...------~ . ____ oft . 

~:~20Sn:~~!~:~~t~:~~~~~= ... /~~~2;: .. :·Z •• ··· ...... ft. 
after perforating ________ . ___ . _______ . _________ ft. 

Note any change in water level while drilling 
Temperature of water __ . ____________ . ____ . __________ . ____ .. 

Was gas present in water? D Yes ED No 

(10) General: 

Was well gravel packed? _______ ~.~;:;: __________ . _______ .Size of rock __ . ____ l/....;.._..:c_:/~L ____ .... ____ Thickness of pack .. _ "':H 

Was a surface sanitary seal provided? ______ .;,~_~ ____ . ________ .__ _ _ ______ . _______ .. __ 

Were any strata se:lled against pollution? 0 Yes :fJ No If yes, attach detailed description. 
Strata sealed. __________ ... _______________________________ . ___ . ___________ . __ 

Was analysis made of water? 0 Yes 0 No If yes, attach copy. 
-Wras electric log made of well? ~ Yes 0 No If yes, attach copy. 
If well abandoned, was it plugged and sealed? ______________ _ 

Method of plugging and sealing __ _ 

(11) Location: (12) Time of work: 

North Section No .. __ .XL. 
"~ 

Work started datJ..?.!~_:;.6/5D _Completed date 2.i~J/j:'.--

1 MILE 

D.W.R. FORM No. 246 

Township ........... 
------~ '"jf!i-'---

Ran g e ------... ----~-- --0" "Ii 
Base & Meridian _____________ . ____ . ___ ._ 

Show location of well in Sec-
tion, thus (X) 

Distances to section lines from 
well, 0l" Cfi-~ _____ :::;.;'~ ____ .£t. 
and E OJdit ____ 20CD .. .f t. 

Show loea tion of nearest 
known well, thus (0) 

Distance to nearest known 
welL. ______ . ft. 

Date of this reporL ___ ~cb. __ 2,._ . .l:j5l--

WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this 
report is true to the best of my knowfedge and belief. 

REGION AL WATER POLLUTION CONTROL BOARD COpy 23n2 3·50 "OM O;:UIN S'"O 



o 
p 

CCCK RES:t:AHCH LA50S_LTC~.I~S 

9~O Crane Street 
rel"~O Fark, California 

~: Da'lenpcrt 3- 54/.,.7 

I'" ·T''''~-·,T~ 
'-'~----''''' 

'iiestern Viell :::-rillinG Co., Ltd. 
522 -;Ies·t Santa Clar:J.. Street 
S:;;.r.. ... 1"05e, Calif. 

::. h?'='S ::er 
:,!7~LICN < 

:::~:Ci7. ~e!' 
: :r- =-~,:~\~ 

O.le-
,- .., ,-, 
::: • ..!..'j 
..., ,"".-.. 
..!.. • ',I.::, 

o.co 

~ "1') -' .--. 

3/ 

( --~ , .---i 

o~ oJw eo POf rn 

Mailing Address 
F. O. Box 696 

Fe br'1B.!7 23, 2.951 

You::- Crl.1.er 1'0. 5877 
Ane.l. l'Jo. 67'77 
Date Co2-. 2-14-51 
Date ?ec1d. 2-1:;'-51 
-;-''-'+e ;::;.=. c ..... .;.~ ~ ?_""'_,l/'f"'"'i _'a. _' _~'J~.). .... c;c ~ __ , ) ....... 

30r:~e of Se.ITI}:le, S. t."il. FI1\)E 
FOeD5 l~\JC. -";-TELL 

Redwood City 

?:'...ETS ~8!, 

L;:ILLICN 

4 
"1 ,:,q 

161 





FOI'rn DWR 429 

.sTAT!!;: 0,.. CAl.IFQRNIA 
DEPARTMENT OF WATER RESOURCES 

WELL DATA 

Stote No. _____ _ 

Own., __ ~D~i~a~m~o~n~d~A~l~k~a~l~i~C~o~.~~~~~~=-____ _ 
Add .... -=1~9"'0'-"1'--"S'-'D'-'r~i""'n'""g"-'-'R:=d-'-. ..L' ~:>"'e"'d"'w"'o'-'o""'de.....;C"'i=-t"'y"--__ 

Stat. No. _---=_S-'-I_·=3c..w_-_2_u_F_' ....... I _______ _ 
Other No. _______________ _ 

Tenont _________________________ _ 

Address ________________________ __ 

Typ. of Well: HydrOQraph C Key C 
Locotlonl County San Mateo No. 2-9. <21 

Inde .. C Sernionnuol C 
Buin RAy PI aIel 

U.S.G.S. Quad. Palo Alto Quod. No. ~3"1,-,).= ... ,,,-___ _ 
SE % NW ~ Section __ ?=C;..· __ • Twp. __ 5-","S,-. Rge. __ 3.l.W,,-__ ~ Base & Mt!tidion 

Destti~ian-~~~~~~~~~--~~--------------~~------------------JOO' W~o SDring Rd. 
00' S 0 North e~d of office building 

Q 1 Jl'Ti J e H/o CbestmJt fwe. 

Ref.rence Point desCTiption _n....",o'-'n~."'e ___________________________________ __ 

which is ft. c.~:.: lond surface. c..OUM EleVCItion ==-=-='1_0-:-_,-________________ ft. 
Reference Paint Elev. ft. Deterrnined frorn __ -'U"""'S"G'-'S"--'C"'O""'n..,t<.;o=u"r~ ____________ ~=----
W.II: Use TndlJstr1 al Conditlon ________________________ Depth • ~ ft. 

Casing. sin J 2 in .• p ... foratiOfts 193z 

Measurements By: DWR 0 USGS 0 USeR D County C rrr. Oist. 0 Water Oist. C Cons. Dist. r= 
Chief Aquifer: Nome __________ _ D.pth to Top Aq. ______ _ Depth to Bot. Aq. ___________ _ 

Type of Moteriol ____________ _ Perm. Ratin9 ________ _ Thick'1ess ___________ _ 

Gravel Pocked? V.s C . No 0 Depth to Top Gr. ______ _ Depth to Bot. Gr. __________ _ 

Depth to Bot. Aq. _____________ _ Depth t. Top Aq. _______ _ Supp. AquilA" ,~="" _________ _ 
Driller uarcia 

June 1957 X DWR -.< Dot. drilled _-"--'-'~_""",'f';-'-,,,_Log. fil.d ....:;:.....--=:::.~_"...,====::-____ open (1) ___ confidentiol (2) ~ 
D W T Johriston Equlpmonh Purnp. t~e . . . .... k • 

Serial No. JM 3 38 Size of dischar~e pip. __ 2_ in. Water Analysis: Min. (1) Son. (2) H.M.C31_ 

Power. Kind i Elec, Mak. U. S. Wot.r Levels oVCJiloble: Ves (1) No 

H. P. 'l a- Motor S.riol No. J.,lo8:n:0 Period of Record: Begin End 

Elec, Meter No. Tron.lor~ No. Collecting Agency: 

Vield G.P.M. Pumping 1 .... 1 It. "' .... Roc. (1) Pump Test (2) - Yield (3)-

SKETCH 

1 
REMARKS 

, Well is not used because water . 
Is too nara 

.. 
. 

. 

I Q" &...-- . -~ 

0.1 ~ 

3,,0 

\0>"« " l~ i- .,.. "-- Recorded by: H. SDerbe!' 
., ,-?-

5P 0 I,.~./...;· R "'I Oore Aug • ..L'~Oc 

.. 



('\ C'5 / (.I l. l j C'! ~o~ '" r 11 to -
Do Not Fill l"~ O,RIGI~AL. .. $'(r.i)~" YATER WELL DRILLERS RET 'tT 

Fde Onglnal, Duplicate and Tnpllcate ~ ~ J>.~ . (s.""o •• 107' 7077,7071, Water Yd.) ~ 
S"" w~~_~.~=~ Fa __ L/ DIVI!I~N OF WATER RElOUR(rc~"\. cJ.. '00 9'::s~ , 

1". O. BOX 1070 ~~ ~ \ \) ~ TATE OF CALIFORNIA-DEPARTMENT OF PUBLIC WORKS "- ,/ -1 :=::-... 
SAC.AWENTO',CAL" .. (.~~'O DIVISION Of WATER R~OURCES 6~ Oehtr Wdl No._. ___ .I'J. _____ 

R,,',", ______ .-M-r L Roflrn &:: !-fAA' I"!86 1l.4'i'SC 1,1 I i.;),. ~il:) 

JI 

" DRILLER: (person, firm, or corporacion) (8) LOCATION OF WELL: ..efev ~(O r-

.me Robert Garcia W~ll Drilling & County San i.fBt eQ 
Address 1870 Eayshore PUIDO Co. R. F. D. or Sf ....... No. 1',201 S~""l (l~ Zit. 

Palo Alto, California Redwood City. CaJ 1 f"rnlq 

I OWNER: ' r . 
~ .. ,,- : 

d 'i ;;'-r 
N:1me Chemical Process Co. 
Address 1901 SDrinQ' St. (9) WELL LOG: 

Red"lcod C:!. ty, Calif'ornia Toul d.,prh o( .fll 193 f, 

Formu'on: 1I"''',on .in o( .... ~ • .,r ,nv.,l-

(2) Proposed Use (Cb"k) Equipment 0 ft. ,,. Iff. fill 
0 1 .. 5" toug'1 bJ.'Je Ql a;2 

Domestic 0 Industrial ~ Rotary 
5 .. 9" braFn cla'l l1LrQQlt Cable 0 Irrigation 0 Test Well 0 Dug Well 0 9 .. 12" yellow clay 

Municipal 0 Other 0 Other 0 12 .. 19 .. sptnd"r yelloH clay 
19 .. 23 .. <lT9_vel 

(3) CASING: 23 .. 34 .. sandy Y. • cL 
193 ft. of 12," #12b./p. a,int left in .. .,11 34- 39 .. sandy bl. eL .. .. .. .. .. .. .. 39 .. 41 .. gravel .. .. .. .. .. .. .. 41 .. 43 .. touz.:J. bI. cI. .. .. .. .. .. .. .. 4:3 .. 46 .. sandy bl. cl • '''} :;;ra v~l .. .. .. .. .. .. .. 40 - 49 .. toug;h oL cI. 

Type u,,:1 .i>:," of .hoe or _ell rio" 49 .. 55 .. 151. cr. 

(' , ---- PERFORATIONS: 
08 _ 66 .. tOUl2'11 oI. el. 

,·;i11 s 
60 .. IilO .. sandy DI. ~I . 

i ~do'Hor tiled '70 '76 .. sanay y • c.L. 
143 

.. 
Perlotaud ft. to 147 f,. S hole. ~r ft in. '70 '79 .. or. cL 168 -.. .. 174" A. .. .. ft • .. 

'79 81.. or. cI. .. sanay .. 180 .. 183- 4 . . .. ft . .. 
..8I 8'7 tOUg':l cI. eI. .. .. .. .. .. .. .. 
817 II9 .. sanCIy or. cl • .. .. .. .. .. .. .. 

119 128 :. stiCKY 01 • cl. .. .. .. .. .. ' .. - 128 - I3:t±. .. y. cI. .. .. .. .. .. .. 
134 142 sandy 01. cl. -.. .. .. .. .. .. 142 143 .. cI • - y. .. .. .. .. .. .. 
n3 I~7 .. .. c~::~~.": ;:"~_ ~r~ ..... .. .. .. .. .. .. 
!4::7 1~1 8 L:l City c1. i .. .. y. 

Di~me(u of pedant;on. ; ill,. !.n~lh 3 in. l:;l 104 .. sanCIy y • cI. .. 
(5) WATER LEVELS: 

I;;)iI - 158 .. "ara sanay y. C..L. 

WU el~lric lot mad. of w.,lIl 0 Yr. c3CNo Ii tn. uuca eopy_ 
I~8 - Io~ .. sanay y. cI. Hiq-rl..t 

Orp.!, J( .,hie:!, .lttr WU firu found 14 fe •. .1.0 .... .1.0:-; .. nara roc~ J.n !lara cu .• C.L. 
:tog I79 1\ It II sonay.1 II S •• ndin( J.,'ul wiore ~rforuin!l' f'_ .. .. 

12 170 Ii9 II 11 . _I~,.,,: lli?ra: .t h 
SunJi .. ~ iu·.,1 .f<n pU(O'1{;"" fl. .. .. 
NOlr .. 0 .. , "btu""'on of InT chi""" in ... Uf 1 .... 1 _hi I. d"II; .. " !"i9 .. 180 .. s_-:aI e in sanay oI.cJ.. 

180 IEZ \I II c cu!!:.'1 11 It 
'1" .... ,.,e,,", .. ,,; ... .,. ,ui pro .. ideJ1 no .. .. 

tSZ .. I90 .. flarn: !§_:a::r e 

(6) WELL PUMPING TEST: Wo." nortH Il~~~ 0;i, 1957 C .. ..,plmd ilu n e G. J 9 122 
c.p.".tT ul./ min• h. dra • ..10 ... DIn of R."POn January 29, I9 e>tl ." 

WELL DRILLER'S STATniENT';:: ,~:- .::,).( U.s; ,ONLY 
v ........ ~rI .... 1 PICIr.,J 1 .. - rhi, ""I'll "'., J,,/lI'J IlIl.!U ",y jll,i,.Iioion .IIIJ Ihi( "porI il/;;~-~ Ih, bl',1 , 

""' .. 'UIU ".J"J .~.in .. ~lIu.i" .. l QQ 1)/ My )(I,ou,/"J.'(t 1111.1 iHU.-f. 

,'01'''. UnknC"orin -r ... ch,....oc:.1 .ft.I ... i. ,".J .. ~ na·~~;;h [s,c~l;:.ex:LJ.~~jj~;1l.LDr.l.~2.~~;/'-co .-
Ir .blnJOft"J ....... n c.pp.Jl 

BY.n _ ~~n n. n't:?.~_4.=. _ • __ 
(7) TYPE OF WORK (check): liccn~ Nu. Z.3.69.:L ___ h.""h._.CI.mific.nion.-.C.57 -
>-:c ........ .:11 GC Reconditioninljj of .... ell 0 D."" _____ J. 9.~UarL~~_L ___ ~_3_~.? ________ 1, __ 

-, 
Deepening c;,:istin~ ",.:II 0 ~.:Jl0 :1'·5' ,., .. !l"'!'<1 <D $.-0 



ORIGINAL 

File with DWR 

')f Intent Noo ________ _ 

L.. Permit No. or Date 11 ROR 

( 1 ) OWNER: :.Jame Rnhm & Haas 
Address 1 QI11 «n,"i na 
City Redl!lood CHO', CA. 

STATE OF CALIFORNIA 

THE RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 

WATER WELL DRILLERS REPORT 

o,S"so:3W 2t::l FOlrr) 

Do not fill in 

No. 198212 

Other Well Xo. -
State Well ~I). ______ ,---__ _ 

8614 2069 

California Inc (12) WELL LOG: Total dep~ft. Depth of completed weI~ft. 

from ft. to ft. Fonnation (Describe by color, character. size or material) 

Zip 94063 - This well was renorted bv rho >:tare 
-(2) LOCATION OF WELL d,:ill er" loa 0,,03w20 FOIM to be in-(See instructions): 
- stalled San Mateo with cable County Owner's Well Nwnber a tool to a deDth 

\Vell address if diffe.rent from above Same of 193 ft. The well was soundee! to a 
Township Range Seetin - del1th of 195 ft. The well was flOWing 
Distance from cities, roads, railroads, fences, etc. Parcel No 054-062- when onened so a new tOD was welded i n 
1180 West bound off HWY 1 on Woodside· for 2 B1ks - D1ace. This included a gate valve to 
Then :t:1ght QO Sl1ring St. ; ll2 Blk, turn right • ~i ~o~H ~n and flow Then a tre 
into Rohm & Haas Chemical Plant - mi 0 nino ','as installed tcl24' • Bentoni 

N (3) TYPE OF WORK: ,., ~, .. " ~ 

"'00 in"~ rho weI 
~ rU New Well 0 Deepening 0 - nH1 it- <,.00 "i.~ible fr;';'; the ton A 

~ 
Reconstmction D - packer was installed and !?rout was 

~ 
-

ICO_</H~ Reconditioning 0 - aaain numned into the hole. The flow 
~ (!IIC~ ICAn .. Horizontal Well D - of water ceased. After the cement had V) ..... ,.r 

~ 
Destroction ~ (Describe - cured the well head was cut and the destruction materials and 

surrounding area '-j ;;]OCOJ'Ct: procedures in Item 12) - was excavated and ceme 
'" , (4) PROPOSED USE: - was used to ren1ace the void. <:> 

Domestic C .... -

~ :>-
Irrigation D -

~ 
3 Industrial D -

~ ~ Test Well D -
'-

Stock 0 -

3 Municipal D -
WELL LOCATION SKETCH Othe< IX -

\ 5) EQUIP:\JENT: (6) GRAVEL PACK: -

Rotary D Reverse D y~ D ~o 0 Size -
Cable C Air D Diameter of bore 

Other J!g Bucket C Packed from '0 ft. 

(7) CASING INSTALLED: (8) PERFORATIONS: -

Steel 0 Plastic 0 Concrete C Type of perforation or size of screen -

From To Dia. Gage or From To Slot -

ft. ft. in. Wall ft. ft, size -

-

-
-

(9) WELL SEAL, -
\Vas surface sanitary seal provided? y~ ef !-io 0 If yes, to depth 194 ft. -
\""-ere strata sealed against pollution? Yes ~ No 0 Interval ft. -
M,thod of ".lin Pressure Grout -& Tremmie (2") Work started r<r une 19J1Q: Complet une 19 .Jl.Q. 

(10) WATER LEVELS: 
Artesian +5' 

WELL DRILLER'S STATEMENT, 
Depth of first water, if known ft. 

Th;, W'~';!!J:jf~~+' \\;{;i:,;on ond th;, "port ;, tn" to th, be" 0/ my Standing level after well completion ft. knowledge be lef. 

SIG"ED &., I A~ ~ ,( ~~ J.. ' (II) WELL TESTS: 
\Vas well test made? Yes C No C If yes, by whom? ',rao\'ior~ B 

fWe~~) 
Type of test Pump 0 Bailer 0 Air lift 0 NAME h~. 1"',.,. ~,...~ ~l1r. 

Depth to water at start of test ft. At end of test ft (Person, fir • or corporation) (Typed or printed) 

Address 592 Aircort Blvd 
Di' , gal! min after bours \Vater temperature 

~iatsonville, CA 25076 City Zip Ch. I analysis made? y~ 0 No 0 If yes, by whom? 
249957 ?1 Tn1" 1 QRI\ \Vas electric log made? y~ D :No r If yes, attach copy to this report License No. Date of this repo 

OWR le8 (REV. 7.7G) IF ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM 

ro-

te 
1 

nt 



~ "~ Do Not Filll~~-ORI~~AL. " 4 '" VATER WELL DRILLERS RET 'tT 
File Ongmal. Duphcate arxl Triplicate ~,..,,\.. (Sectionl 7076, 7077, 707&, Wuer Code) ~ tJSS03W 2.0 Fe -/ 
DIVISION OF WATER RElOURC(6~~ ~ ~~<o ~~l::::~\~~~~~~~~:=~::::~:::~::::::::::::::----:: P. C. BOX 1079 tIifd~ \ '\) "\ TATE OF CALIFORNIA-DEPARTMENT OF PUBLIC WORKS 

SAmMENTO •• CALiF A c.~tt't> DIVISION OF WATER RESOURCES .~ . F-RoHm 8::: OJ. \-' I '1gb Reglon ____ ..... __ ....... ____ . ____ ... ___ .M. _____ ... ___ . 
i) DRILLER: (person, firm, or cor para tion ) (8) LOCATION OF WELL: ...c r p. I 

_. I/; r-

San i·1et eQ 
-, -';V 

_ ... arne Robert Garcia Well Drilling & County 

Address 1870 Baysnore PU;]Jp Co. R. F. D. or Street No. 1901 S;trlog St. 
Palo Alto, California ReIi1:lQQQ Qj t'l, QsJ j f~:roj a 

OWNER: 
Name Cner.Jioal Prooess CO. 
Address 1901 S~rinO' St. (9) WELL LOG: 

Redw~od City, Calif:rnia Toul depth of well 193 f<. 

Formation: :Mention ,i .. of w~ter guvel-

(2) Proposed Use (Check) Equipment 
0 ft. to 1ft. fill 
1 .. 5" tou~~ bl'~e clay 

Domestic 0 Industrial ~ Rotary 0 
Cable ~ 5 .. 9 .. braT.t!'n c 1 8.'tl 'ILroQk 

Irrigation 0 Test Well 0 Dug Well 0 9 .. 12 .. :yellow ola:y 
Municipal 0 Other 0 Other 0 12 .. 19 .. sAnd-.;' "1e'lo~t! 0 1 e,y' 

19 .. 2:3 .. zrsvel 
(3) CASING: ')"< .. 34 .. sandy ~T • ol. 

19:3 12;n #} n 
-'-' 

(" o( , - Glb./ ga . ca,ing left i. well 34 .. ~9 " sandy bl. cl. .. .. .. .. .. .. .. 39 41 .. ::-ora vel .. 
.. .. .. .. .. .. .. 41 43 .. tau7:: bl. ol. .. 
.. .. .. .. .. .. .. 43 .. f6 .. sandy 0-' ,,1 ../!/ ::rr2_v81 ~ .... --. .. .. .. .. .. .. .. '±6 49 .. tOll§;,2 jl. cl. .. 

Type ~nd s;ze of ,hoe or wdl ring 49 .. 58 .. :JI. cl. 
08 b6 .. tOU,:"': 01. • .. Cl. • 

'4) PERFORATIONS: QQ 510 s2-nCIy 0 1 ~, 

2-~ills 
.. .. ........ 

pe of perforator used ?u '76 .. sanuy y • or. 
143 ~~7 

.. 
Perfor3ted f<. <0 f<. ~ holel per ft in. '?~ Irs ~, ~, w 

162 174" 
.. .. "-' ...... ~~ . .. .. L .. .. f't. .. (9 'jI 01. 01. .. .. sP_:1a:7 .. 180 .. 1" "' .. 4 .. .. ft • .. 

~'-' dI. ::'7 t 0:.1?:: .:1. cl. .. .. .. .. .. .. .. 
':j( 1.1.9 01. n' .. .. S2.U rlY ~- . .. .. .. .. .. .. 

1':':01 -J. .... s'E:. eLY ;JI. cia .. J.._,-, .. .. .. .. .. .. .. 
1<;8 I 0ot±. " or. ,. .. J • .. .. .. .. .. .. 
!;J.<.!. ..l.i±~ sana:,.,-.. " n' 

~- . ...... ..:.... .. .. .. .. .. .. 
I~~ IZ:'" ,. 

C..i.. .. -'-' .. J. .. .. .. .. .. .. !;0 l~( ~.-.::;: .. .. C"?: .. :: .. ~7'? ...... .. .. .. .. .. .. 
':'.')1 el • I ...!..':: .. .. S ~_"!. C.i.{y y. 

Di~meter of perfont;on, '" in., length 3 in. I~l 104: s8_ndy y. n' .. .. '-'...J.. • 

(5) WATER LEVELS: liJi± .. 108 .. "ara: 2"'nay ~! • c1. 
W 31 electric log mlJe of well? ~ Yf< 3C!'Oo 

lab .. Io~ .. sanelY y. ,I vltQ"rl ~ If yes, ~tt~~h copy. --. 
Depth H which wlter was firu found 14 h. lc~ .. 109 ~8"ra: :':lOI lr1 :J.8.ra: ~, 

~I. .. V~ • 

St~nding level before pedonting 109 179 n II II senay" II 
(,. .. .. 

12 17,J 1(~ II II II .:18.ra:: II II 
Standing level after perforating (" .. .. 
Note your oburntion of any ,h~nge in W>ter level while drilling 17::1 .. ISO .. s::al e :in sana:y oI.cI. 

no leO 105 \I II ':: aug:'1 II II 
~'11 a surf.ce <lnitJrY luI pro\'ided? .. ..:... ........... .. 

!~2 .. 1 0 • 
~C .. ~:al"Q s.:9.I: 

(6) WELL PUMPING TEST: Work mrted ~la V °3 1 Cl57 Complmd -:I11 n p. h 1 qli? 

C.plcity g~l./min. ft. dnw down Dote of R.port January ':!S', 1,,00 ." . \"! 

WELL DRILLER'S STATEME~T: -
"1);.' 11 well grnet p~ckcd? This welt WIlS drill,·,! under my jllrisdictioll Ill/d this report is-trlie io thr best 
Were any stnn .uled ~gaimt pollution? nQ of my knowledge Ilnd bcfi,·f. 

unknown nc Atncb 

::c~::~tll~'~r~l ... _:~~~.~~.~~~~~~.~ .. ~ .m~r.turc W .. a chemic.1 ~n~ly,il m~do? copy 

1f ~bandoned was well npped? 

(7) TYPE OF WORK (check) : License No._2_9_69_:4. ___ ._------- ___ . __ . ___ ._Classific2tion. ___ C5..'2 _____________________________ 
New well ~ Reconditioning of well D Dated ________ .o!<l:.!l:l:I.<l::r'l'_gEl.! .... :t.§lfj?... __ .... , .. ___ ...... _. 19 ___________ 

Deepening existing well D .63707.51 aOM ::lUIN CD SPO 



'//2 -Of- • 
ORIGINAL STATE OF Ct\LIFORNIA - 0 W R U i 0' N L ~ 00 N? T F)l LIN 

File with Di WELL COMPLETION REPORT I J I _ I I ILL 1 I I 1 
Page L of __ -? rI I ~ Refer to Instruction Pampblet .-_____ S::.:T.::A.:.:,TE WEll NO.fSTATlON NO. 

Owner's Wen No. KtIJ- 'i ,.{ A No·.1 ? ? ? 7 8 1 I I I I liD LI ...ll---,-l:-I ~I ~I:---"-, --,I D 
DateWarkBegan ~," .t?I29~ Ended An 3/179 . -/~.':: r-_L"A:::m.:.:u"'o::..E __ -,---__ ..:L:::aN~G~IT~UO"'E'___ _ __, 

Local Permit Agenc~~ A """/iZ;' 'f,,,, ~~ jJ..-;::Z ~"LrR :)er(/f~ 1 I I I I I I I I I I I I I 1 

Permit Na. /Id W - /3.1/ Z 3' Permit date f 8' =6 -9-3 A "" ,a 
GEOLOGIC LOG 1'7 17ELL. pWNER -A......,.------.., 

ORIENTATION (L) __ VERTICAL __ HORIZONTAL __ ANGLE __ (SPECIFY) Name K J!")J'/;Hf n~ /loo.s ...... &Jf. t/ 

DEPTH TO FIRST WATER __ IFLi BELOW SURFACEMailineMIdT~-.:../I&. .. 4.~ A~ M"'L-L- "I--I.Jt!.rf-
OEs"J,\'F~~~M I DESCRIPTION P/."'Z..d"LL;, ;'U P.4 /q/E)~' 

t=~F~t·==~ltO==~F~'. ==:~TA~~~~;;,~~'7~~~:;,~D~,<+~=~b~, ~~~ ,.at-:y.;~"~ia ~~~ ~",~.,~n~"~u~, ~m~'m:·~"!'-:;-~0~~. ~~""~-;;r~,~~t~:-r;-d-re-ss-_-_-_-_-?-::S(,,~>!,7 (;."'1';;~r...1,~~~~~*L2.~:~'1~~'f~C;\ ..,..IO_'-.,-=Nw'7-(.ff!..'7~-~<:;;T:,,:rT:..E ___ '_'P __ 
~ , , ~./ /I", ifiJt4 ~I .-!le! ,I in ity K'.od IJ 'r~ L// Ie., 
~_~ __ :U"'~'1U.' /'tiJ+-£uA.C --.1. :::',.'ilL .tJ '£:r-,&"c;;;""'!:'&"i.L!.;"..,.,i:Jr:,L-L2'Jl..~"-,--.,..l Cauntv :sa ;, /WO )",. r{ 
~_....;.' ---..;.:2'::t ..J.~:J;'<!.-~¥2-~"CZe.c':;;;'i,L-p.a..:t:l ~/~""""'t---:~/;!:1I.2!1..~.1i1't.!l~ AP'i Boo~ Page @hparcel a:2/ -~ 081:S'" 
1-__ ':" --....;,' .:.-:ZtlL.~l-~ZL....J.<":d· ·c,;<JZd'Ltl.._LL /17' -;;'~"/7:l:o'-'L'f-_k! /b1::'-~'.E: c''I:L1'~'f:l To,:~ship ___ Range ___ Section _______ _ 
I-__ ~. ___ ~' ·b!..-.7.."~:LtJ.j.J1(}.E. r1>c.·')' 'S'~u<.:·"-!..r9 ::s::~}~2';!.!,"h!¥--_!!.tveLL.~'$=:!'==c.r-r-l Lati;~de ~~L' =...LI =,..."N",OR=11< Longitude ~~LI =...LI =~W",E""ST 

t===j'====t" ~;'e:('==~&.;~~ --~'=5 //~~~_~',,~ .. ~. '~C~f~J...~~ .. ~~;7~~====D:..E~G~. ~M~IN sec OEG. MIN SEC . .-u-.", J\~/ """r-""-rJ/lm..... , LOCATlO~ SKK!:E2:T.c:C~H~====l-ACTlVITY (.<:.)_ :,.::;;p ~ r- """"<" 7;'7 ::;~ J7 NORTH - NEW WELL .7- '.'J'4, ~L .. 7~· -t~u 'In See ,4~M ~jJ MaoIF:n:~:,:PAIR 
'.d' 7 

_ Other (SpeCIfy) 

~TROY (Describe 
Procedures and Mat9fJ81s 
Under "GEOLOGIC L OG ") 

I-----~-----.:.----------------------------------~~ 
~----~:------~' ----------------------------------------~~ 

t:i PLA~~ED lISE(S) 
"" (.~) 
UJ _ MONITORING 

WATER SUPPLY 

_ Domestic 

_ PUblic 

_ Irrigation 

_ Industrial 

_ "TEST WELL" 

r-----7.·-----7----------------------------------~-----------SOUTH------------__l _ CATHODIC PROTEC
TION 

1lItJ!;lrate or Descnbe Distance of R'ell from Landmarks 
such ll$ Roads, BUildings. Fences, Rit:ers. etc. 
PI.E.HE BE ,-\.CC(lRATE b COMPLETE. 

DRILLING 

_ OTHER (Specify) 

~---:---_+--------------------~ METHOD ____________ FLUID ________ _ 
1--__ ...;... ___ ;" ___________________ -11--- W ATE R LE~' • YI ELD 0 F C 0 ~ PLETED IV ELL -

DEPTH OF STATIC!! 1----....;,----:..---------------------1 WATER LEVEL ...",A4,L,,//e:,_c.._L_ (Ft.) & DATE MEASURED _______ _ 

~---'----'---------------------~ ESTIMATED YIELD * (GPM) & TEST TYPE ________ _ 

TOTAL DEPTH OF BORI~G _____ IFeell 

TOTAL DEPTH OF COMPLETED WELL 

r 
DEPTH I 

FROM SURF ACE BORE· 
HOLE 
DIA. 

(Inches) 

TYPE I "" 
1--------, , 

Ft. 10 Ft. I , 
I 
I , ., 

I 
i ! i 

1 ! I i 
I I . 1 , 

HT.\ C H ~ E ~T S ( .... ) 

_ GeologiC Log 

_ Well Construction Diagram 

_ Geophysical Log(s) 

_ """.w,),,, Ch';: Ao~ X Other..6.t?tb f'ld f) 
ATTACH ADDITIONAL INFORMATION. IF IT EXISTS. 

(Feet) 

MATERIALl 
GRADE 

C.\SI~G(S) 

INTERNAL 
DIAMETER 

(Inches) 
I , 

I 

TEST LENGTH __ (Hrs.) TOTAL DRAWDOWN ___ (Ft.) 

... Mav not be reprerentati1.'e of a ~J.'ell's !ony;-tenn yield. 

, 

GAUGE 
I 

SLOT SIZE 
OR WALL IF ANY 

THICKNESS 
. 

(Inches) 
I 

i 
I 

I 

I 

DEPTH 
FROM SURFACE 

Ft. to Ft. 

i 

A~~ULAR M.ATERIAL 

TYPE 

CE- BEN-
MENT TONITE FILL 
("") ( .... ) ("") 

FILTER PACK 
(TYPE I SIZE) 

cor STATE 'ZIP 

Is <'~96~d~~~~\~t1~~~ '=~=====-~ ..fL...~IA.t;q;:i/'~~qg~Z.39~OllLl L.: lER/AUTHO 0 MPRES ~ OA EO C·S7 LICENSE NUMBER 

IF ADDlTIONAL SPACE IS NEEDED. US~CONSECUTIVEL Y NUMBERED FORM J:U,JIL DWR 1!!8 REV 7-90 



ORIGINAL STATE OF CALlFOR'IA 

File with DWR WELL COMPLETION REPORT 
Page 1 of L Refer 10 Inrtruction P.Jmphlel 

Owner's Well No. Rw-l/ o~ ~ No. L1??:/ 77 
Date Work Began A"~;l ?1'1fi Endl'ji . 3/ $3 ,- - -

LO;:r:~;~:A~~-5t4~Ao (,bar:: D¥ f~f~l~I'(/K:e~ 
GEOLOGIC LOG 

ORIENTATION (.:::....) 

DEPTH FROM 
SURFACE 

FI. 1.0 FI. 

, 
, , 

, 
, 
, , 
, 

~--~'----'~-------------------~~ 
~--~'---~--------------------~~ 

OWR UjE ONLY - DO NOT FILL IN 

.-____ ..:S::T::AT:;E WELL NO./STATlON NO. 

~L..J..-.l-L..JI 0 LI L.L,-,~--.JI 0 
LATITUDE LONGITUDE 

! I 
PNITRSI R 

__ Oeepen 

_ Other (Specify) 

,/ 
7aesTROY (Describe 

Procedures and Materials 
UnderuGEOLOGICLOG") 

~~PLAN"ED USE(S) 
~ (~) 
UJ _ MONITORING 

WATER SUPPLY 

__ Domestic 

_ Public 

__ IrrigatIon 

_ Industrial 

_ "TEST WELL" 

r-----7-----7---------------------------------~------------sou~------------~ __ CATHODIC PROTEC
nON 

Illustrate or Describe DiStance 0/ Well from Landrrwrks 
luch as Road.~, Buildings, Fence$, RIVen, etc. 
PLEA.sE BE ACCURATE & COMPLETE. 

DRILLING 

__ OTHER (Specify) 

~--~---~--------------------~ METHOD _______________ FLUID _________ __ 
f-----~' ______ :.-' _____________________________ --1"-- W AT E R LEV E 1. • Y I E L D 0 F COM P L ET E D WE L L -

, ~~~~# 
~--~----.:...--------------------~ WATER LEVEL (Ft.) & DATE MEASURED ________ __ 

~--~----'----------------------~ ESTIMATED YIELD •• _____ (GPM) & TEST TYPE _________ _ 

TOHL DEPTH OF BORING ______ (F"I.) 

TOHL DEPTH OF COMPLETED WELL 

DEPTH I 
FROM SURFACE ! 

BORE
HOLE 
OIA. 

Ft. to 
I (Inches) 

Fl.. i 
1 

I 

TYPE ,./ 

[Feet) 

MATERIAL! 
GRADE 

CASING(S) 

INTERNAL 
DIAMETER 

(Inches) 

TEST LENGTH ____ (Hrs.) TOTAL DRAWDOWN ______ (Ft.) 

,. .Hay not be reprcsenuui1.'e of II ~~ei/'s long-term )'Ield. 

DEPTH 
FROM SURF ACE 

A~NULAR MATERIAL 

GAUGE I 
OR WALL 

THICKNESS i 
SLOT SIZE 

IF ANY 
(Inches) Ft to Ft. 

TYPE 
CE- BEN-

MENT TONITE FILL 

(~) (~) (~) 

FILTER PACK 
(TYPE I SIZE) 

I i 

~::::~."TTTT'A~C~Hr\\tfEE;,~~'T~S~(~'tJ)::::::~::::::::::::::::::::::~CEE~R~T~IEF~ICC~ATiIJ.O~N~Sr·T~AtTTEEYM~E~N~Tr:::::::::::::::::::::~ 
_ GeOlogic Log 

I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief. 

__ Well Construction Diagram NAME kVjLNAt-jE: WeLL OI<ILU,....C. • 
(PERSON. fiRM. OR CORPORATION) (TYPED OR PRINTED) 

__ GeophYSical Log(s) 

-- SOiIlWZ~'2f1 X Other I, V 
ATTACH ADDIT/ONAL INFORMATION. IF IT EXISTS. 

ADDRESS CITY STATE 1iP 

Signe=~ "'" \ ~ ~ Qy tJQ 1_'3 'fD 

IF ADDlnONAL SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM ~2 J.r~s-DWR 188 REV. 7·90 



ORIGINAL STATE OF CALIFORNIA pWR ViE ONLY - 00 NOT Fill IN 

I I I I 1 I 1 I I 1 

1 I I I 
APN/TRSI TH 

STATE WELL NO./STAnON NO. 

=:1 :=, :=1=;:::, :=1 :=,=1 D LI -LI -,-l:1~1 =,:;-1 ...J.I--.JI D 
LATITUOe LONGITUDE 

File Wit)1~;§-~ WELL COMPLETION REPORT 
Page _1_ of Refer to [71HTUCt;Q7I pa, mphlet 

Owner's Wen No. JIp.rq~ r /f No. Ll '? ? '/ 7 ::: 

Date Work Began - !f- 19'13' Ended /ft£f - 3J - 191.5_,;. - -::;.. - ' ,~ ,.~ 
Local Permit Agen;:'y ...5z11 Jd.. 'l. ~ /f<'"LP'.v,,"lI-Af. ,)lrU/~, 

Permit "'n MW"~...!I!!fL -'1.3 . p'olmit D;te 8'" -6 -'13 
!A!l GEOLOGIC LOG WE»~ OW"E~ 

ORIENTATION (:t::...) __ VERTICAL __ HORIZONTAL __ ANGLE __ (SPECIFY) Name ~ 1,,- AIL .J ~"""I'l ( n ,A. t Li 

DEPTH TO FIRST WATER __ IFI) BELOW SURFACE i M,;Jin~.A~rl,e" 7-.. :.J;,1 :.., ..J 4~.A 'NI-I I I,iJ",<-f-
DE:J,\'F~~~M I DESCRIPTIOX ~. :1,. ,{;/ /l/ ..... P4 /9~ 

f-=F--"""" ,c:=.,o F:c--1.. [kmib, ma<aial. ""in 'iu. wi",. ~, i CITY , W,E,E: L o.c AT! 1:.". STATE ZIP 

, : 'A/~/ / d ... c/.N,£hrm uJ'I'.IJ. ,~/.'d.~J Address (~I', IL C, ,~-+ 

, 

, 
, 

, 
, 

: 
, 
, 

, , 
: 
, 

~ 
: 

: 

: 

, 

; 
, 

, 
, 

, 
, 

~----~----~--------------------------------i_------------SOU~------------~ 

: , 
, , 

IIIu.~trate or DeKnbe Distance of Well from Landmarks 
,~uch as Roads. Butldings. Fences. Rir;ers. etc 
PLE.~SE BE ,KCURATE & COMPLETE. 

MODIFICATION/REPAIR 

_ Deepen 

_ Othel' (Specify) 

J;;:?;;~STROY (Descnbe 
Procedures ! 

PLA~~ED LSEIS) 
(~) 

_ MONITORING 

WATER SUPPLY 

_ Domestic 

_ Public 

_ Ifflgal,on 

_ Industnal 

_ "TEST WELL" 

_ CATHODIC PROTEC, 
TION 

_ OTHER (Specify) 

DRILLING 
f-----i------i--------------------l METHOD ----,---------c-=- FLUID -,--::-,.,------

~ WATER LE0fY,& YIELD OF CO\lPLETED WELL -
1---~---~--------------------_1 DEPTH OF STATIC ./J 'H 

: , 

: : 
1----------------------------_1 WATER LEVEL -'/V~'L-':"':'_ (Ft.) & DATE MEASURED ----___ _ 

, , 
, : I----~---~---------------------l ESTIMATED YIELD " ____ (GPM) & TEST TYPE - _______ _ 

TOT.-\L DEPTH OF BORING ;Feetl lEST LENGTH __ (Hrs.) TOTAL DRAWDOWN ___ (Ft.) 

TOT.-\L DEPTH OF CO\lPLETED WELL ,Feet) .. . Hay not be of;1 -7),xii's '_YIeld. 

DEPTH 
FROM SURFACE 

"I I CASI:"JG(S) DEPTH A:\~ULAR :\1ATERIAL 
,HOLE TYPE -/ i FROM SURFACE TYPE BOAE· ~~7J~---------,-----,----------------lL~~~~~~~~;=~~~~==~~ I-______ ~i DIA. I "" Z 0:: MATERIAl.' i INTERNAL GAUGE i SLOT SIZE CE· BEN~ I 
! (Inches) ~ ~ is G GRADE I DIAMETER OR WALL I IF ANY ME NT TONITE FILL I FILTER PACK 

Ft_ to Ft. a5 ~ <..)5 i (Inch~s) THICKNESS (Inches) FI. to Ft. (./) (./) (./) (TYPE/SIZE) 

, 
! ! ,I 
! ! 

, I ! ! ! I 1 

! i , 
, 

, , ! 
, 

1 
I I 

:\ TT.-\CHME~TS ( ./ ) ~==~~~~~~==~====!====I ==~tl~~~~SD'~ui~==~=I======~ r CERTlFICATIO~ STHDIE'iT 

_ Geologic Log 
I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief. 

_ Well Construction Diagram 
NAME \PERSO!~I~M·. ~Rtt~~MiN) (~Efo~ ~RINPof'Lk/Nf7 .. 

_ GeophySIcal Log(s) 

(N~ 2-" _ Soil/Water Chem}Cal Analyses 

;X Oth" if)&if"6n At&f 
ATTACH ADDITIONAL INFORMATION. IF IT EXISTS. 

'if '6 2:3"10 cos LICENSE NUMBER 

ZIP 

IF ADDJTlONAL SPACE IS NEEDED, USE ~CONSECUTIVELY NUMBERED FORM ~ / S"i/.s-
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Figure 6-24

F all 1994 D eep  W ell 
Grou nd w ater E lev ation

San Mateo Plain Groundwater Subbasin 
San Mateo County, California

July 2018
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* 19 9 3
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47

46

W ater Lev el Elev ation Contour ( ft-msl)
W ater Lev el Elev ation Contour- Sp eculativ e ( ft-msl)
San Mateo Plain Basin

D eep  W ell W ater Lev el E lev ation F all 1994 ( f t msl)
< 5
5 -10
10-15
15 -20
20-25
25 -3 0
3 0-3 5
3 5 -40
40-45
45 -5 0
> 5 0

W ell N am e W ater L evel Elevation ( ft-  m sl) D atum
1 0 0 5 S0 0 3 W 2 7 B 0 0 2 3 . 9 6 N A V D 8 8
2 0 0 5 S0 0 3 W 2 7 G0 0 1 9 . 1 6 N A V D 8 8
3 0 0 5 S0 0 3 W 2 7 G0 0 4 7 . 5 1 N A V D 8 8
4 0 0 5 S0 0 3 W 2 7 H 0 0 5 8 . 6 7 N A V D 8 8
5 0 0 5 S0 0 3 W 2 7 K 0 0 2 9 . 8 1 N A V D 8 8
6 0 0 5 S0 0 3 W 2 7 L 0 0 3 1 2 . 1 8 N A V D 8 8
7 0 0 5 S0 0 3 W 2 7 L 0 0 4 1 1 . 3 9 N A V D 8 8
8 0 0 5 S0 0 3 W 2 7 L 0 0 6 1 2 . 6 2 N A V D 8 8
9 0 0 5 S0 0 3 W 2 7 N 0 0 1 1 0 . 4 4 N A V D 8 8
1 0 0 0 5 S0 0 3 W 2 7 N 0 0 5 1 6 . 2 5 N A V D 8 8
1 1 0 0 5 S0 0 3 W 2 8 G0 0 1 8 . 8 6 N A V D 8 8
1 2 0 0 5 S0 0 3 W 2 8 J 0 0 3 1 2 . 3 N A V D 8 8
1 3 0 0 5 S0 0 3 W 2 9 K 0 0 3 1 3 . 7 6 N A V D 8 8
1 4 0 0 5 S0 0 3 W 2 9 R 0 0 2 1 5 . 1 4 N A V D 8 8
1 5 0 0 5 S0 0 3 W 2 9 R 0 0 3 1 9 N A V D 8 8
1 6 0 0 5 S0 0 3 W 3 2 A 0 0 2 1 6 . 6 3 N A V D 8 8
1 7 0 0 5 S0 0 3 W 3 2 D 0 0 2 2 0 . 5 7 N A V D 8 8
1 8 0 0 5 S0 0 3 W 3 2 F 0 0 4 2 1 . 4 6 N A V D 8 8
1 9 0 0 5 S0 0 3 W 3 2 G0 0 2 2 5 . 2 N A V D 8 8
2 0 0 0 5 S0 0 3 W 3 2 H 0 0 5 1 6 . 1 8 N A V D 8 8
2 1 0 0 5 S0 0 3 W 3 2 K 0 0 3 1 6 . 2 N A V D 8 8
2 2 0 0 5 S0 0 3 W 3 2 P0 0 3 4 1 . 1 3 N A V D 8 8
2 3 0 0 5 S0 0 3 W 3 2 Q 0 0 4 1 7 . 7 8 N A V D 8 8
2 4 0 0 5 S0 0 3 W 3 2 R 0 0 3 1 5 . 4 N A V D 8 8
2 5 0 0 5 S0 0 3 W 3 2 R 0 0 8 1 3 . 3 1 N A V D 8 8
2 6 0 0 5 S0 0 3 W 3 3 D 0 0 5 2 0 . 6 4 N A V D 8 8
2 7 0 0 5 S0 0 3 W 3 3 D 0 0 8 2 1 . 6 1 N A V D 8 8
2 8 0 0 5 S0 0 3 W 3 3 K 0 0 2 1 0 N A V D 8 8
2 9 0 0 5 S0 0 3 W 3 3 K 0 0 7 1 4 . 4 6 N A V D 8 8
3 0 0 0 5 S0 0 3 W 3 3 M0 0 3 1 2 . 6 9 N A V D 8 8
3 1 0 0 5 S0 0 3 W 3 3 M0 0 4 1 9 . 8 2 N A V D 8 8
3 2 0 0 6 S0 0 3 W 0 4 C 0 0 1 1 3 . 4 7 N A V D 8 8
3 3 0 0 6 S0 0 3 W 0 4 D 0 0 1 1 9 . 1 2 N A V D 8 8
3 4 0 0 6 S0 0 3 W 0 5 A 0 0 1 1 3 . 5 8 N A V D 8 8
3 5 0 0 6 S0 0 3 W 0 5 B 0 0 2 1 1 . 9 N A V D 8 8
3 6 0 0 6 S0 0 3 W 0 5 C 0 0 3 5 2 . 0 5 N A V D 8 8
3 7 H ale 4 . 5 N A V D 8 8
3 8 H olb rook - Palm er 1 0 . 3 8 N A V D 8 8
3 9 0 0 5 S0 0 3 W 2 7 M0 0 2 1 0 . 7 8 N A V D 8 8
4 0 Pac i c  Sh ores # 1 0 . 5 N A V D 8 8
4 1 Pac i c  Sh ores # 2 - 0 . 2 N A V D 8 8
4 2 Pac i c  Sh ores # 3 0 . 2 N A V D 8 8
4 3 SM 0 0 4 S0 0 4 W 2 9 B 0 0 1 - 1 . 0 8 N A V D 8 8
4 4 T 0 6 0 8 1 0 0 1 2 3 _ MW - 1 6 . 9 5 N A V D 8 8
4 5 U SGS 0 0 5 S0 0 3 W 3 4 H 0 0 1 1 0 . 8 2 N A V D 8 8
4 6 0 0 5 S0 0 2 W 3 2 C 0 0 1 - 3 7 N A V D 8 8
4 7 0 0 6 S0 0 2 W 0 5 F 0 0 3 - 0 . 6 N A V D 8 8
4 8 0 0 5 S0 0 3 W 2 2 N 0 0 1 6 . 1 8 N A V D 8 8
4 9 0 0 5 S0 0 3 W 3 2 B 0 0 2 2 1 . 6 5 N A V D 8 8
5 0 0 0 6 S0 0 3 W 0 4 C 0 0 6 1 6 . 5 5 N A V D 8 8
5 1 0 0 6 S0 0 3 W 0 5 A 0 0 3 1 6 . 6 5 N A V D 8 8

* W ater lev el measured in fall
of noted year
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* W ater lev el measured in noted year
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Fall 2016 Deep Well Groundwater Elevation

Figure 6-29

San Mateo Plain Groundwater Subbasin
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1. INTRODUCTION 
Redwood City's Recycled Water Project provides disinfected tertiary recycled water to City customers for 

landscape irrigation and a variety of Title 22 approved non-potable uses including dust control, car 

washing, concrete mixing, toilet flushing, cooling, and other industrial uses. 

Redwood City adopted a Recycled Water Use Ordinance in July 2008 that established the recycled water 

service area and requirements for use within the service area. The Ordinance (now City Code - Chapter 38 

– Article VIII) identifies the required and voluntary uses of recycled water, including requirements for dual 

plumbing. Table 1.1 lists which uses are required and voluntary. 

Redwood City’s recycled water is approved by State Water Resources Control Board – Division of Drinking 

Water (DDW) for the following uses: 

• Landscape Irrigation 

• Toilet & Urinal Flushing 

• Water features – Fountains, running streams, etc. * 

• Wash-down * 

• Cooling & Air Conditioning * 

• Commercial Laundry  

• Window Washing * 

• Commercial Car Washing * 

• Construction 

• Dust control for Construction * 

• Dust control for Industrial Process* 

• Backfill consolidation & Soil Compaction 

• Concrete Batching * 

• Firefighting – installed fire control systems and/or fire hydrants 

* Refer to Redwood City’s Customer Guidelines for Recycled Water Use for specific use requirements. 

 Table 1.1 – City Code Recycled Water Required Uses  

 LANDSCAPE INTERNAL 
SEPARATE 
PLUMBING 

INTERNAL 
COOLING 

INDUSTRIAL 
PROCESS 

Existing/Remodeled 
Commercial/Industrial Buildings 

Required Consider/ 
Encouraged* 

Consider Consider/ 
Encouraged* 

New Commercial, Industrial, 
Institutional, and Government 
Projects 

Required Required Consider Consider/ 
Encouraged 

Existing/Remodeled Apartments, 
Condos and Townhomes 

Consider/ 
Encouraged 

Consider/ 
Encouraged* 

Consider Not Applicable 

New Apartments, Condos and 
Townhomes 

Required Required Consider Not Applicable 

Single Family HOAs Consider/ 
Encouraged 

Not 
Applicable 

Not 
Applicable 

Not Applicable  

Single Family Homes Discouraged Prohibited Prohibited Not Applicable 

* Requires all plumbing systems to be identified and labeled in the same manner as for new uses.  

https://www.redwoodcity.org/home/showdocument?id=1632
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1.1 Recycled Water Definitions 
The following terms are defined for purposes of Redwood City’s Recycled Water Use Ordinance (Chapter 
38 Article VIII of the Redwood City Municipal Code):  

A. COMMERCIAL PROPERTY: Any building for office or commercial uses with water requirements 
which include, but are not limited to, landscape irrigation, cooling, toilets, urinals and decorative 
fountains.  

B. RECYCLED WATER DISTRIBUTION SYSTEM: A system of transmission and distribution pipelines, 
pump stations, storage reservoirs and minor appurtenant facilities intended for the delivery of 
recycled water only and which is separate from any potable water distribution system. The 
Recycled Water Distribution System is owned, operated and maintained by the City. 

Recycled water plumbing on the customer's side of the City's meter is owned, operated and 
maintained by the customer, but must still comply with all applicable requirements, including 
the requirements of California Code of Regulations, titles 17 and 22.  

C. LANDSCAPE AREAS OR LANDSCAPING: A landscape area or landscaping includes, but is not 
limited to landscaped streets and medians, golf courses, cemeteries, common areas and parks.  

D. INDUSTRIAL PROCESS WATER: Water used by any industrial facility with process water 
requirements which include, but are not limited to, rinsing, washing, cooling and or circulation.  

E. POTABLE WATER: Means water which conforms to the federal, state and local standards for 
human consumption.   

F. RECYCLED WATER: Non-potable tertiary treated water which, as a result of treatment of 
wastewater, is suitable for a direct beneficial use or controlled use that would not otherwise 
occur. (See California Water Code section 13050(n).)  

G. PROVIDE FOR THE USE OF RECYCLED WATER: Means providing a separate plumbing system, 
independent of the plumbing system provided to serve potable water, to serve non-potable 
recycled water for all uses approved by title 22 of the California Code of Regulations ("CCR"), 
including but not limited to irrigation of landscape areas, toilet and urinal flushing, trap primers, 
outdoor decorative fountains and other appropriate landscaping, commercial and industrial uses 
approved by the State.  

H. DUAL PLUMBED SYSTEM OR DUAL PLUMBED: Means a system that utilizes separate piping 
systems for recycled water and potable water within a facility and where the recycled water is 
used for either of the following purposes:  

a) to serve plumbing outlets (excluding fire suppression systems) within a building, or  

b) Outdoor landscape irrigation at individual residences. 

 

1.2 Recycled Water Required Uses 
The use and distribution of recycled water shall be in accordance with the City's Customer Guidelines for 
Recycled Water Use and all applicable federal, state and local laws, permits, and regulations, including 
titles 17 and 22 of the CCR, as may be amended from time to time.  

The "Recycled Water Service Area" means the precise geographical area designated by the City and as 
adopted by resolution of the City Council to which the City will provide recycled water service where it 
has been determined to be or is expected to be available. The City will maintain a copy of the description 
of the Recycled Water Service Area, which may be updated by resolution from time to time, on file with 
the Office of the City Clerk. 

https://library.municode.com/ca/redwood_city/codes/code_of_ordinances?nodeId=CH38WASYRE_ARTVIIIREWAUS
https://library.municode.com/ca/redwood_city/codes/code_of_ordinances?nodeId=CH38WASYRE_ARTVIIIREWAUS
http://www.redwoodcity.org/home/showdocument?id=1632
http://www.redwoodcity.org/home/showdocument?id=1632
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A. Requirement for Commercial Properties in Recycled Water Service Area: 
1. Existing Commercial: Existing commercial properties in the Recycled Water Service Area 

are required to use recycled water for landscape irrigation. Existing commercial 
properties must provide a feasibility study to apply for an exception to this Article. 

2. New Commercial: Projects involving new commercial subdivision of land for which a 
tentative map or parcel map is required pursuant to California Government Code section 
66426 and Chapter 30, Subdivisions, of the Municipal Code or which require a City permit, 
or both, and which are located within the Recycled Water Service Area, shall be 
conditioned to be dual plumbed to provide for the internal use of recycled water and to 
provide for the use of recycled water for landscape irrigation. The City Manager (or 
designee) will determine requirements for recycled water plumbing. These requirements 
and the use of recycled water will become conditions of approval. 

 

B. Requirement for Industrial Projects in the Recycled Water Service Area: 
1. Existing Industrial: Existing industrial properties in the Recycled Water Service Area are 

required to use recycled water for landscaping. Existing Industrial properties must provide 
a feasibility study to apply for an exception to this Article.  

2. New Industrial: New industrial projects which require a City permit and which are located 
within the Recycled Water Service Area are required to provide dual plumbing for internal 
uses of recycled water and to provide for the use of recycled water for landscape 
irrigation. Such projects must also provide a feasibility study analyzing the possibility of 
using recycled water for industrial processes and cooling. The City Manager (or designee) 
will determine requirements for recycled water plumbing. The feasibility study and, if 
applicable, any City requirements for the use of recycled water will become conditions of 
approval. 

 

C. Requirement for Institutional and Governmental Use in the Recycled Water Service Area: 
1. New Institutional and Governmental Projects: New institutional and governmental 

projects which are located within the Recycled Water Service Area are required to be dual 
plumbed to provide for the internal use of recycled water and to provide for the use of 
recycled water for landscape irrigation. The City Manager (or designee) will determine 
requirements for recycled water plumbing. These requirements and the use of recycled 
water will become conditions of approval. 
 

D. Requirement for Residential Uses in the Recycled Water Service Area: 
1. New Apartments and Condominiums: Apartment and condominium projects involving 

new commercial subdivisions of land for which a tentative map or parcel map is required 
pursuant to California Government Code section 66426 and Chapter 30, Subdivisions, of 
the Municipal Code or which require a City permit, or both, and which are located within 
the Recycled Water Service Area, shall be conditioned to be dual plumbed to provide for 
the internal use of recycled water and to provide for the use of recycled water for 
landscape irrigation in common areas. The City Manager (or designee) will determine 
requirements for recycled water plumbing. These requirements and the use of recycled 
water will become conditions of approval. 
 

E. Construction and Dust Control Activities: Any person applying for a construction permit for a 
project that includes dust control activities is required to use recycled water for those activities 
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PROCEDURES 

A. Recycled Water Application Process: Upon a final determination by the City that a property shall 
be served with recycled water, or adoption of a condition of development approval requiring use 
or accommodation of the use of recycled water, the water customer, owner or applicant shall 
complete an application to use recycled water. 

B. Existing Potable Water Service: Voluntary Retrofits: Certain existing potable water customers in 
the Recycled Water Service Area will be provided the opportunity by the City to retrofit their 
system to accept recycled water.  

 

1.3 Recycled Water Voluntary Uses 
A. Existing Commercial Properties in the Recycled Water Service Area:  

1. Existing Commercial Properties: Existing commercial properties that are in the Recycled 
Water Service Area shall consider using recycled water for internal dual plumbing, internal 
cooling towers and evaporative coolers.  

B. Commercial Properties Outside of the Recycled Water Service Area:  

1. New and Remodeled Commercial Properties: New and remodeled commercial properties 
that are located outside of the Recycled Water Service Area shall consider the feasibility 
of providing for internal dual plumbing and providing for the use of recycled water for 
landscape irrigation, as recycled water may be extended beyond the current Recycled 
Water Service Area.  

C. Existing and New Institutional and Governmental Use:  

1. Existing Institutional and Governmental Properties: Existing institutional and 
governmental properties in the Recycled Water Service Area shall consider the feasibility 
of using recycled water for internal dual plumbing and landscape irrigation.  

2. New Institutional and Governmental properties Outside of Recycled Water Service Area: 
New institutional and governmental properties that are located outside of the current 
Recycled Water Service Area shall consider the feasibility of using recycled water for 
internal dual plumbing and landscape irrigation, as recycled water is expected to be 
extended beyond the current Recycled Water Service Area.  

D. Residential Uses; Inside and Outside of Recycled Water Service Area:  

1. Remodeled Apartments and Condominiums: Remodeled apartment and condominium 
properties shall consider the feasibility of dual plumbing to provide for the internal use of 
recycled water and using recycled water for landscape irrigation in common areas.  

2. Existing Apartments and Condominiums: Existing apartment and condominiums shall 
consider the feasibility of using recycled water for landscape irrigation in common areas.  

3. Home Owner Associations: Home owner associations are encouraged to consider the 
feasibility of using recycled water for landscape irrigation in common areas.  

These statements apply to residential uses both within and outside of the current 
Recycled Water Service Area as recycled water is expected to be extended beyond the 
current Recycled Water Service Area. 
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E. Industrial Projects; Inside and Outside of Recycled Water Service Area: All existing and new 
industrial projects shall consider the feasibility of providing for the use of recycled water for 
industrial processes and cooling. 

 

1.4 Recycled Water Use Requirement Checklists 
Use these checklists to determine if a project is required to use recycled water for landscape irrigation 

or be dual plumbed for internal uses. Prior to completing this checklist refer to Section 1.1 of this 

document to review definitions of terms defined in the City’s Recycled Water Use Ordinance and Section 

1.2 to confirm the project meets the criteria for new development according to property type.  

LANDSCAPE IRRIGATION CHECKLIST 

1. Is the Project in the Recycled Water Service Area? 

o  - YES – continue to next question 

o  - NO – recycled water is NOT required for irrigation  
 

2. Does the Project meet the requirement for NEW or EXISTING Commercial or Industrial 
properties? 

o  - YES – recycled water use IS REQUIRED for irrigation 

o  - NO – continue to next question 
 

3. Does the Project meet the requirement for NEW Residential Apartments or Condominiums, 
Institutional, or Government properties?  

o  - YES – recycled water use IS REQUIRED for irrigation 

o  - NO – recycled water is NOT required for irrigation 
 

Is the project required to use recycled water for landscape irrigation? 
YES ____     NO ____ 

 

 

 

 

 

 

 

 

 

 

 

 

http://webgis.redwoodcity.org/community/?sm=c00fb8c6-6315-4f5b-b676-3e3590d74c9f
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DUAL PLUMBED CHECKLIST 

1. Is the Project in the Recycled Water Service Area? 

o  - YES – continue to next question  

o  - NO – go to question 4 
 

2. Does the Project meet the requirement for NEW Commercial, Industrial, Residential Apartments 
or Condominiums, Institutional, or Government properties? 

o  - YES – dual plumbing for recycled water use IS REQUIRED  

o  - NO – continue to next question 
 

3. Is the sole purpose of the project a food preparation facility (i.e. restaurants, coffee shops, 
catering facilities, grocery stores etc.)? ** 

o  - YES – dual plumbing for recycled water is NOT required 

o  - NO –  dual plumbing for recycled water use IS REQUIRED 
 

4. Does the Project have an EIR or Water Supply Assessment, which includes requirements, 
mitigation measures, or conditions for the use of Recycled Water?  

o  - YES – dual plumbing for recycled water use IS REQUIRED 

o  - NO – dual plumbing for recycled water is NOT required  
 

Is the project required to dual plumb for internal uses of recycled water? 
YES ____     NO ____ 
 

** If your facility will include a cafeteria or tenant improvement area which is planned to or may be 
used to prepare food please refer to section 3.8 for more information. 

 

1.5 List of Acronyms 
The following is a list of acronyms used in this document.  

 

CA-NV AWWA  California Nevada Section of the American Water Works Association  

DDW  The Division of Drinking Water of the California State Water Resources Control Board.  

RWER  Recycled Water Engineering Report 

RWSA  Recycled Water Service Area of the City of Redwood City 

RWUA  Recycled Water Use Area 

SWRCB  California, State Water Resources Control Board 

  

http://webgis.redwoodcity.org/community/?sm=c00fb8c6-6315-4f5b-b676-3e3590d74c9f
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2. PROJECT IMPLEMENTATION 
In an effort to streamline the regulatory approval process for the use of recycled water, developers should 

become familiar with this document, and may choose to schedule a meeting with the Public Works 

Services Department at the beginning the project in order to ensure that plans meet State and City 

guidelines. Below is a process timeline to aid developers with the approval process. 

 

 
 

Public Works

Recycled Water Use Application and 
Agreement Submittal

Draft Recycled Water Engineering 
Report (RWER) Submitted to City

RWER Comments Returned to 
Developer for Revision (if applicable)

RWER Deemed Complete and 
Transmitted to DDW

DDW Review and Approval

Cross Connection Test

Delivery of Recycled Water / Building 
Occupancy

Community 
Development

Planning Application Submittal

Application Deemed Complete

Environmental & Design Review

Public Hearing

Project Entitlements Approved

Building Permit Submittal

Building Permit Approved

Under Construction

Construction Complete
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2.1 City Contacts 
Public Works is responsible for reviewing Recycled Water Engineering Reports, obtaining approval for 

the use of recycled water from DDW, and oversight for the ongoing uses of recycled water.  

Community Development is responsible for permitting projects including project environmental 

reviews, project entitlement, plan reviews and construction inspections, and enforcements of building 

codes, city/state/federal codes and city engineering standards. Contact information for each 

Department is listed in this section 

Public Works Services Department  

Recycled Water Specialist 

1400 Broadway  

Redwood City, CA 94063 

Email:  recycledwater@redwoodcity.org  

Direct:  (650) 780-5973 

Main:  (650) 780-7464 

Fax: (650) 780-7445 

 

Community Development Department 

1017 Middlefield Rd.  

Redwood City, CA 94063 

 

Building Inspection & Code Enforcement 

Email:  permits@redwoodcity.org 

Direct:  (650) 780-7350 

Fax:  (650) 780-7348 

 

Engineering & Transportation 

Email:  encroachment@redwoodcity.org 

Direct:  (650) 780-7380 

Fax:  (650) 780-7309 

 

Planning & Housing 

Email:  planning@redwoodcity.org 

Direct:  (650) 780-7234 

Fax:  (650) 780-0128 

 

2.2 Roles and Responsibilities 
Applicant/Developer/Contractor Responsibilities 

1) Design the site’s recycled water system to conform with State and City regulatory guidelines, 

standards, and operate within the City’s recycled water quality parameters. 

2) Contact Public Works to review which recycled water use(s) are applicable to the project. 

3) Prepare the site’s Recycled Water Engineering Report using the City’s template. 

4) Submit a draft Recycled Water Engineering Report with submittal of the first building permit 

application for review. Review by the Public Works Services Department will be required prior to 

the issuance of any building or engineering permits. (When deemed complete Public Works will 

mailto:recycledwater@redwoodcity.org
http://www.redwoodcity.org/home/showdocument?id=14614
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submit the Engineering Report to the State Water Resources Control Board, Division of Drinking 

Water for approval). 

5) Inform all parties involved with the construction of the facilities utilizing recycled water of the 

rules and requirements related to recycled water use. 

6) The Contractor and any sub-contractors responsible for the construction of on-site plumbing 

systems used for drinking, irrigation, fire suppression, and recycled water shall appoint one 

individual to attend a Recycled Water Site Supervisor Training Program provided by the City.  

a. The contractor and each sub-contractor, for the duration of the project, shall have an 

assigned recycled water site supervisor.  

b. The appointed Recycled Water Site Supervisor(s) shall: 

i. Have the authority to prevent unauthorized use of recycled water. 

ii. Be familiar with construction practices, plumbing codes, and City rules and 

requirements relating to the use of recycled water for irrigation and/or 

internal plumbing systems including but not limited to: 

1. Pipeline separation,  

2. Labeling signage,  

3. Color coding,  

4. Approved uses, and  

5. Safe handling. 

iii. Be a primary point of contact to the Public Works Services Deptartment 

relating to recycled water use rules and regulations. 

iv. Be present for the cross-connection test. 

7) Prior to temporary certificate of occupancy hire a Cross-Connection Specialist certified by the 

California Nevada Section of the American Water Works Association (CA-NV AWWA) to conduct 

an approved cross-connection test. (See Section 5 for additional details on the cross-connection 

test.) 

a. All end use devices and fixtures must be installed to conduct the test. 

b. All Backflow prevention assemblies shall have passed the initial performance test 

prior to the cross-connection test.  

i. Service Protection: The City will complete the initial performance test for all 

backflow prevention assemblies installed at the meter for the purpose of 

protecting the public water system.  

ii. Internal Protection: The Contractor is responsible for hiring a Backflow 

Prevention Assembly Tester from the City’s Approved List to conduct the 

initial performance test on backflow prevention assemblies installed on the 

internal plumbing system, and report the results on the City’s approved 

testing form 

c. The cross-connection test method must be approved by DDW and included in the 

Engineering Report. 

d. The Cross-Connection Specialist must submit a Cross-Connection Test Plan to Public 

Works prior to commencing the test. 

e. A representative from Public Works must observe the test. 

f. The test must be completed prior to: 

i. Temporary Certification of Occupancy (TCO), and 

ii. Connection to the Recycled Water System. 

8) Coordinate all above steps within the permitting and inspection process at the Community 

Development Department. 

https://www.redwoodcity.org/home/showdocument?id=12551
http://www.redwoodcity.org/home/showdocument?id=1764
http://www.redwoodcity.org/home/showdocument?id=1764
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City Responsibilities 

Public Works Services and the Community Development Departments, will provide regulatory 

guidance and coordination throughout the development process. 

 

1) Review site plans to ensure compliance with regulatory guidelines. 

2) Review and submit developer’s engineering report to the SWRCB DDW. 

3) Provide inspection for construction 

4) Public Works will provide the initial performance test on all backflow prevention assemblies 

provided for service protection (immediately downstream of the meter). 

5) Review cross-connection test plan, and observe initial cross-connection test. 

6) Provide Site Supervisor training to Contractors prior to the start of construction. 

7) Provide Site Supervisor training to the individuals responsible for operations and maintenance of 

the site after construction is complete.  

8) Perform physical connection (tapping and meter installation) of the project’s recycled water 

services to the Recycled Water Distribution System 

 

 

2.3 Delivery of Potable and Recycled Water During Construction 
Article 5 Section 60313 (d) of Title 22 states: No recycled water agency shall deliver recycled water to a 

facility using a dual plumbed system unless the report required pursuant to section 13522.5 of the Water 

Code, and which meets the requirements set forth in section 60314, has been submitted to, and 

approved by, the regulatory agency. Further, approval by the regulatory agency (DDW) is conditioned 

upon the successful completion of an approved cross-connection control test.  

To comply with this provision the following must be strictly observed:  

1. To protect public health and safety Public Works Services has the sole authority to operate 

valves connected to the potable water, and recycled water distribution systems including, but 

not limited to; system valves, auxiliary hydrant valves, corporation stop valves, and curbstop 

valves. This includes valves on mains and service connections prior to project completion that 

have become part of the active water distribution network.  

2. Only a SWRCB Certified Water Distribution Operator employed by the City of Redwood City 

under the direction of the designated Chief Operator in charge may operate and control the 

function of the Water Distribution system. 

3. All service connections constructed for a project shall be locked at the curbstop by the City 

prior to installation of the city issued water meter.  

4. Use of water for the purposes of construction shall be through a City issued construction 

meter. Use of fire services and un-metered water service connections for construction 

activities is strictly prohibited. Contractors found to be in violation of this will be cited and a 

stop work notice will be issued until a City issued construction meter has been obtained.  

5. Potable water services will be turned on only after the city issued potable water meter and 

approved backflow prevention assembly is installed.  

6. Recycled water services will be turned on after these conditions are met: 

a. DDW has approved the RWER. 

b. A cross-connection control test approved by DDW has been successfully completed, 

and all corrective actions have been sufficiently addressed. 
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c. The city issued meter is installed. 

7. If for any reason water is needed in a plumbing system downstream of the city issued meter 

connection prior to the city issued meter being installed the contractor shall obtain a City 

issued potable water construction meter. 

8. Contractors or sub-contractors shall not install spacers or jumpers in place of any city issued 

water meter that is capable of passing water or sustaining water pressure greater than 0 psi. 

Further, any spacer that is installed so the downstream plumbing connections are set to 

match the dimensions of the meter shall be constructed in a manner whereby it is 

immediately apparent to the City upon inspection that the spacer is not capable of passing 

water or sustaining water pressure greater than 0 psi. Examples of spacers or jumpers can be 

seen in Figure 2.3.1, and Figure 2.3.2. (This applies to all City metered connections including, 

but not limited to potable domestic water, irrigation, fire service connections, and recycled 

water.) 

9. For the purposes of the cross-connection control test and prior to the use of any recycled 

water on the site the onsite recycled water plumbing system shall be temporarily supplied 

with potable water. 

10. In the interest of public health and in compliance with the regulations as set forth by the 

State of California the following shall be strictly adhered to. In the event that the developer, 

contractor, sub-contractor, or any unauthorized individual, with the exception of an 

authorized representative of the Public Works Services Department of the City of Redwood 

City, causes recycled water to pass through the city issued meter or a jumper connection, 

and enter onsite plumbing systems prior to the approval for use of recycled water by the 

SWRCB-DDW, the installation of the city issued water meter, and successful completion of 

an approved cross-connection control test the following, at minimum, will be implemented:  

a. All active water service connections to the project/property will be immediately 

deactivated and physically separated from the public drinking water system. 

(including removal of any installed city issued water meters). Deactivation of active 

fire services may be exempted from this requirement through coordination 

between the Fire Department and Public Works.   

b. All costs incurred by the City, including the cost of removing any installed water 

meters by City staff or at the expense of the City, will be billed to the project.  

c. All onsite uses of water for the project shall be provided through an approved air 

gap separation, break tank, and standalone pumping system, and shall be supplied 

through a city issued potable water construction meter.  

d. The approved air gap separation, break tanks, and standalone pumping system will 

remain as the sole source of water supply to the project until after:  

i. The SWRCB-DDW has approved the Engineering Report for dual-plumbed 

recycled water systems pursuant to CCR, Title 22 

ii. The cross-connection test approved by DDW in the Engineering Report has 

been completed, no cross-connections and/or unapproved uses of recycled 

water are found, and all punch list items identified on the cross-connection 

test report have been resolved or corrected. 

iii. The onsite drinking water plumbing systems have been thoroughly 

disinfected, flushed, and tested through an approved method and found to 

be absent of coliform bacteria.  
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e. Any other procedures or mitigation measures deemed necessary by the Public 

Works Services Department and/or the SWRCB-DDW in the interest of public health 

and safety. 

 

 

  

 

Figure 2.3.2 

Approved Water Meter Spacer/Jumper 

 

 

Figure 2.3.1 

Illegal Water Meter Spacer/Jumper 
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3. RECYCLED WATER SYSTEM DESIGN  
For protection of public health, recycled water systems must be completely separate from the potable 

water system and shall not have any direct connections including through a backflow prevention assembly 

or valve of any kind. All recycled water system components, such as interior pipes and fixtures, must be 

clearly labeled according to state guidelines. Developers should refer to the following resources when 

designing and constructing a recycled water system:   

1. California Code of Regulations  

Particularly, Titles: 17 and 22 

http://www.waterboards.ca.gov/drinking_water/certlic/dr
inkingwater/Lawbook.shtml  

 

http://www.waterboards.ca.gov/water_issues/programs/
grants_loans/water_recycling/statutes_regulations.shtml  

 

https://govt.westlaw.com/calregs/index?__lrTS=20170331
145348850&transitionType=Default&contextData=(sc.Def
ault)  

2. California Plumbing Code http://www.bsc.ca.gov/codes.aspx  

3. City Municipal Code 

Chapter 38, Article VIII. 

https://www.municode.com/library/ca/redwood_city/cod
es/code_of_ordinances?nodeId=CH38WASYRE_ARTVIIIRE
WAUS  

4. City Engineering Standards  http://www.redwoodcity.org/departments/community-
development-department/engineering-
transportation/engineering/engineering-standards  

5. City Customer Guidelines for 
Recycled Water Use 

https://www.redwoodcity.org/departments/public-
works/water/recycled-water 

6. Redwood City Recycled Water 
Development Standards  

This document. Incorporated as part of the City Engineering 
Standards. 

7. Redwood City Recycled Water 
Quality Parameters 

Section 6 of this document 

8. Landscaping and Irrigating with 
Recycled Water 

Section 7 of this document 

 

3.1 Division of Responsibility 
The City is responsible for all recycled water facilities up to and including the recycled water meter. After 

the meter, the responsibility for all piping and appurtenances lies with the property owner or property 

manager, and is subject to monitoring and inspection by the City. Property owners are also responsible 

for monthly reporting to the City, and for notifying the City when any plumbing changes are made to the 

onsite potable and recycled water systems. The City shall be notified not less than 24 hours prior to any 

planned repairs, and within 24 hours following any emergency repairs. Notification can be made by phone 

http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/Lawbook.shtml
http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/Lawbook.shtml
http://www.waterboards.ca.gov/water_issues/programs/grants_loans/water_recycling/statutes_regulations.shtml
http://www.waterboards.ca.gov/water_issues/programs/grants_loans/water_recycling/statutes_regulations.shtml
https://govt.westlaw.com/calregs/index?__lrTS=20170331145348850&transitionType=Default&contextData=(sc.Default)
https://govt.westlaw.com/calregs/index?__lrTS=20170331145348850&transitionType=Default&contextData=(sc.Default)
https://govt.westlaw.com/calregs/index?__lrTS=20170331145348850&transitionType=Default&contextData=(sc.Default)
http://www.bsc.ca.gov/codes.aspx
https://www.municode.com/library/ca/redwood_city/codes/code_of_ordinances?nodeId=CH38WASYRE_ARTVIIIREWAUS
https://www.municode.com/library/ca/redwood_city/codes/code_of_ordinances?nodeId=CH38WASYRE_ARTVIIIREWAUS
https://www.municode.com/library/ca/redwood_city/codes/code_of_ordinances?nodeId=CH38WASYRE_ARTVIIIREWAUS
http://www.redwoodcity.org/departments/community-development-department/engineering-transportation/engineering/engineering-standards
http://www.redwoodcity.org/departments/community-development-department/engineering-transportation/engineering/engineering-standards
http://www.redwoodcity.org/departments/community-development-department/engineering-transportation/engineering/engineering-standards
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or email to Public Works using the contact information provided in Section 2.1 of this document. Any 

plumbing modifications, additions or deletions made within a dual plumbed facility requires a plumbing 

permit and must be submitted to the City for review prior to commencing any work on the site. 

3.2 Pipe Separation Requirements 
Water Main and Supply Line Separation Requirements 

Regulations for water main separation can be found in the California Code of Regulations, Title 22, Division 

4, Chapter 16, California Waterworks Standards. Please refer to the state guidelines for the most up to 

date requirements. 

 

As of April 2019, the requirements are: 

• New potable water mains and supply lines must be installed at least 4 feet horizontally from, 

and one foot vertically above, any parallel pipeline conveying disinfected tertiary recycled 

water. All separations must be measured from the outside edge of the respective pipes. 

• If crossing a pipeline conveying recycled water, the potable water main must be constructed 

no less than 45-degrees to and at least one foot above the recycled water pipeline. No 

connection joints can be made in the potable water main within eight horizontal feet of a 

recycled water pipeline. 

• The one-foot vertical separation is only required when the horizontal distance between the 

potable and recycled water lines is less than ten feet. 

• Exemptions to these requirements must be approved by the City and the SWRCB. 

 

On-Site Facilities Buried Pipe Separation Requirements 

Buried pipe separation requirements for on-site facilities includes all appurtenances and piping 

downstream of a City water meter. 

Horizontal Pipe Separation:  

• For new construction, a horizontal separation maintained at 10 feet between buried recycled 

and potable water lines is preferred. Where this separation is not feasible, either the potable 

pipe or the recycled water pipe must be sleeved. A horizontal separation of less than four feet 

is not permitted. 

 

Vertical Pipe Separation for Retrofit Sites:  

• Recycled water pipes must be at least one foot below potable water pipelines. Recycled water 

lines installed above a potable water line must be at least one foot above the potable water 

line, and the recycled water line must be sleeved a minimum of 10 feet on either side of the 

potable water pipe. Recycled water pipes less than one foot below or less than one foot above 

a potable water pipeline is not permitted. 

3.3 Recycled Water System Pressure 
Pressure varies from site to site. Developers shall consult with the City’s Engineering & Transportation 

Division of the Community Development Department to determine the recycled water system 

pressure that will be delivered to the project site (typically 30 psi to 50 psi operating pressure range 

at the meter). The design shall include the appropriate booster pump and appurtenances to provide 

adequate pressure to the site.  See City Engineering Standards for complete system design criteria. 
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• If a site requires less pressure than that being delivered, the User shall include a pressure 

reducing valve downstream of the recycled water meter.   

• If a higher pressure than that being delivered is required, the User shall provide booster 

pumping downstream of the recycled water meter.  Booster pressure applied on-site must 

first be approved by the City and will require installation of a backflow prevention assembly.   

• Developers shall also consider pressure reductions resulting from the installation of approved 

backflow prevention assemblies, and friction losses due to pipe material and changes in 

direction.   

3.4 Hose Bibs  
Hose bibs are not permitted on recycled water systems.  In place of hose bibs, quick couplers approved 

for recycled water shall be used.   

Quick coupling valves, made specifically for recycled water use shall be: 

• 3/4-inch or 1-inch nominal size of brass construction.  

• Differ in size or other method such that quick couplers in use by potable water on the site are 

not interchangeable with recycled water quick couplers. 

• Have a normal working pressure of 150 PSI.  

• Covers must be permanently attached. 

• Covers must be made of purple rubber or vinyl with the words “RECYCLED WATER” 

imprinted on the cover. 

• Covers must be provided with a lock.  To prevent unauthorized use, the valve must be 

operated only with a special coupler key for opening and closing the valve.   

• Must be installed approximately 12 inches from sidewalks, pathways, trails, curbs, 

headboards or paved areas.   

• Must be identified with an identification tag and installed in a marked valve box. 

3.5 Backflow Prevention Assemblies 
Developers shall consult with the City during the design phase to identify the backflow prevention 

assemblies necessary for the project. The location of backflow prevention assemblies shall be indicated 

on the plans, along with the size, make and model.  All backflow prevention assemblies must be of a make 

and model approved by DDW and included in the current list of backflow prevention assemblies as 

approved by the University of Southern California, Foundation for Cross-Connection Control and Hydraulic 

Research.  Backflow prevention assemblies must be tested annually by a certified backflow prevention 

assembly tester from the City’s approved list.  

All potable water connections servicing a property that uses recycled water for any purpose must have an 

approved backflow prevention assembly installed directly downstream of the potable water meter and 

must conform with the following requirements.  

1. Backflow protection must be a reduced pressure principle assembly and/or an approved air gap.  

2. Fire Service connections shall utilize an approved a Reduced Pressure Detector Assembly.  

3. Backflow prevention Assemblies shall not be bypassed. 

4. There shall be no take-offs upstream of the backflow prevention assembly that do not have an 

approved backflow prevention assembly installed. 

Recycled water systems are required to have a backflow prevention device in order to protect the recycled 

water distribution system under the following conditions: 
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1. Backpressure from: 

a. Multi-story buildings 

b. Plumbing systems with a pumping system or pressure vessels 

2. Sites where chemical additions are made to the recycled water system. 

3. Sites where industrial processes or equipment changes the chemical composition or 

concentration of chemicals and/or contaminants in the recycled water. 

3.6 Plumbing Materials 
Non-corrosive plastic pipe, such as polyethylene, polyvinylchloride, or other corrosion resistant plastic, is 

required to be used for the construction of recycled water plumbing systems. Other materials that may 

be used include: fusion-bonded epoxy-coated carbon steel, Type 316 stainless steel, or ceramic materials. 

Due to the potential corrosiveness of recycled water cast iron, ductile iron, copper, steel, Type 304 

stainless steel, and concrete are not approved materials for use in recycled water systems.  

All selected materials should conform with the approved or current version of the California Plumbing 

Code.  

A developer may request for an exception to use cast iron, ductile iron, copper, steel, Type 304 stainless 

steel, or concrete in place of approved pipe materials. Each request for exception must be made in writing. 

The City will consider exceptions for developments that provide onsite water treatment systems to 

mitigate the effects of corrosion. Developers are strongly encouraged to prepare a corrosion control 

treatment plan including but not limited to the following topics. 

1. Detailed Plans for onsite treatment of the recycled water to prevent corrosion in the onsite 

plumbing system including but not limited to: 

a. Treatment method(s) 

b. Location of Treatment Facilities 

c. Chemical storage and containment (if applicable) 

d. Identification of waste streams and disposal methods 

e. Potential for treatment by-products and mitigation 

f. State and/or local permitting requirements 

2. An Operations Plan including but not limited to:  

a. Standard Operating Procedures 

b. Operational Control Strategies and Personnel 

c. Maintenance Plan 

Section 3.10 of this document lists optional methods of treatment, and Section 6 lists historical ranges 

and averages of water quality parameters found in recycled water which can be used in designing an 

effective treatment system. Upon request the City can provide additional available recycled water quality 

parameter data to assist Developers in the design and selection of onsite treatment systems. The City 

does not assume responsibility for the operation or maintenance of onsite treatment systems or their 

efficacy. 

3.7 Optional Backup Water Source 
In the event of a cross connection or failure of the recycled water distribution system, dual plumbed sites 

(Dual Plumbed: A site that uses recycled water for internal uses. i.e. toilet flushing, commercial laundry, 

cooling, and other approved internal uses.) may temporarily be without recycled water service. For 

facilities that are deemed critical or would like a redundant water supply the owner/developer should 
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plan to install a backup potable water supply to temporarily supply the recycled water system for internal 

uses.  

 

After recycled water has been supplied to a plumbing system, pipe, fixture, or any end use device a direct 

connection from a potable water source connected to the public drinking water system (including any 

supply through a backflow prevention assembly) is strictly prohibited. The only method for providing 

potable water to the recycled water system is through an approved air gap. 

 

The potable backup source must be supplied through an approved air-gap and storage tank and may 

require a pump to re-pressurize the on-site recycled water system. Developers should appropriately size 

the storage tank and pump to meet the operational needs of the facility.  

An air-gap is a physical separation between the free-flowing discharge end of a potable water supply 

pipeline and an open or non-pressure receiving vessel. An “approved air gap” shall be at least twice the 

diameter of the supply pipe measured vertically above the overflow rim of the receiving vessel; and in no 

case less than 1 inch (2.54 cm).  

 

3.8 Recycled Water Use Area 
The Recycled Water Use Area (RWUA) is the area on a property where recycled water is used, and where 

recycled water pipes and plumbing fixtures are located. For clarity the RWUA is not the same as the 

Recycled Water Service Area which is the geographic area in the City where recycled water is required to 

be used.  

The RWUA should be broken into two use categories; irrigation and non-irrigation. Non-irrigation use 

areas include areas where recycled water is used for toilet flushing, cooling, commercial laundry, and 

other approved uses.  

The RWUA shall not include commercial food preparation facilities, or other commercial facilities where 

food and drink are prepared onsite. Areas meeting these requirements shall be separately metered 

through a dedicated service connection to the Public Water System and be clearly defined in the Recycled 

Water Engineering Report. Sub-metering these facilities from a water service which also provides potable 

water to the RWUA is prohibited. 

http://webgis.redwoodcity.org/community/?sm=c00fb8c6-6315-4f5b-b676-3e3590d74c9f
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Food preparation facilities include: restaurants, cafes, coffee shops, catering facilities, grocery stores, juice 

bars where fresh fruit and vegetables are washed onsite, and any other areas of similar nature as 

determined by DDW and not approved for the use of recycled water. 

Areas where food and drink are served, and areas where pre-packaged food and drinks are stored or 

distributed are allowed in the RWUA.  

To comply with these requirements a project may need to exclude a small area on a single floor, an entire 

floor/wing of a building, or an entire building from the RWUA. Additionally, no pipes or plumbing fixtures 

using or intended for the use of recycled water shall be within or pass through food preparation areas.  

All recycled water pipes, fixtures, end use devices, and irrigated areas beginning at the City issued recycled 

water meter shall be included within the RUWA. 

 

3.8.1 Tennant Improvement Areas 
Tennant Improvement (TI) areas in new and existing buildings intended to be used for retail sales, 

restaurants, personal services, business services, and entertainment establishments shall not be dual 

plumbed for the use of recycled water and must be excluded from the RWUA. Land use definitions may 

be revised and amended over time, and developers should consult with Public Works to assess suitability 

of any particular use with these recycled water development standards. 

The following requirements must be met to exclude TI areas from the RWUA: 

1. The TI shall be separately metered through a dedicated potable water service connection 

to the Public Water System provided by the City.  

2. Recycled water service connections from the City shall not be provided to TI areas. 

3. No pipes or plumbing using or intended for the use of recycled water shall be within or 

pass through the TI area, including recycled water pipes passing through the TI area 

servicing RUWAs within the same building.  

4. Sub-metering TI areas from a potable water service which also provides potable water to 

a RWUA is prohibited. 

5. A separate hot water system is required for TI areas. 

6. Potable pipe labels for cold and hot water in TI areas shall be marked distinctly and shall 

differ from potable pipe labels within the RWUA. (i.e.  DEDICATED DOMESTIC COLD, 

DEDICATED DOMESTIC HOT) 

7. TI areas shall be included in the initial, 4-year, and any other required cross-connection 

tests performed on the building.  

All tenant improvement areas must be specifically identified in the Engineering Report and include a list 

of potential/approved commercial uses for each area.  Should a tenant improvement area use change to 

something that was not included in the Engineering Report, a retrofit plan and amended Engineering 

Report may be required and be approved by the City and DDW. Final determination of the use of recycled 

water in tenant improvement areas shall be made by the City. 

 



 
Page 21 of 38 

3.8.2 Child Care Facilities 
The use of recycled water in child care facilities is not prohibited, however, upon request child care 

facilities may be excluded from the RWUA and from using recycled water for toilet and urinal flushing, 

and for irrigation in outdoor play areas designated solely for child care.  

Developers seeking to exclude child care facilities from using recycled water shall do so through the 

preparation of the RWER. The RWER shall clearly exclude the child care facility or area from the RWUA. 

Toilets and urinals shall be labeled as using potable water. Irrigation systems using potable water are 

required to have a dedicated potable irrigation water meter provided by the City and are subject to 

potable irrigation water budgets and rates. Potable irrigation systems shall not have any components 

that are colored or labeled in a way that would identify it as using recycled water. 

3.9 System Identification 
All recycled water equipment and appurtenances must be identified as conveying recycled water and that 

the water is not for drinking.  Clearly identifying recycled water pipes and appurtenances, as well as other 

pipelines located near recycled water lines, will reduce the risk of mistakenly connecting a recycled water 

pipe or a non-recycled water pipe to pipelines conveying drinking water.  

 

Recycled water systems and system components must be labeled according to state regulations and these 

standards, which ever may be more stringent. Terms such as “reclaimed water” or “non-potable water” 

shall not be used in place of “Recycled Water” for labeling and signage or for preparation of the RWER.   

Examples: 
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3.9.1 Above Grade Piping 

• Potable water pipelines must be labeled with a green background and white lettering having 
the words “DOMESTIC COLD WATER”. Hot water pipes supplied with potable shall be labeled 
with a yellow background and black lettering having the words “DOMESTIC HOT WATER” over 
the pipe insulation. Potable water pipes installed in unexposed areas such as walls, ceilings, 
or sub-floors shall be continuously labeled. When installed in exposed areas like in the 
example above labels can be spaced as required in the California Plumbing Code. For retrofit 
projects, all unexposed pipes shall be exposed and labeled. 
 

• Recycled water pipelines shall be labeled with a purple background and black or white 
uppercase lettering having the words “RECYCLED WATER – DO NOT DRINK” visible in 
contrasting letters. 

o Flexible conduits or hoses must be clearly labeled “RECYCLED WATER – DO NOT 
DRINK” with each adapter or fitting painted purple.  

o Piping and fittings, newly installed or existing, must be identified by the application 
of Mylar tape with wording identifying the pipe as recycled-water piping. 

o Labels shall be continuous regardless of the location it is installed.  
o For retrofit projects, all unexposed pipes shall be exposed and labeled. 

 

• Non-potable water pipelines must be appropriately labeled with a yellow background and 
black lettering having the words “NON-POTABLE WATER – DO NOT DRINK” visible in 
contrasting letters.  

 

3.9.2 Below Grade or Buried Pipe 
New Pipes:   

• All buried potable lines must be identified by continuous lettering on 3-inch minimum width 
blue tape with 1-inch white lettering bearing the wording “POTABLE WATER” permanently 
affixed continuously atop all horizontal piping, laterals and mains. 
o Identification tape must extend to all valve boxes, vaults and exposed piping. 
o Identification tape is not necessary for extruded blue-colored PVC with continuous 

wording “POTABLE WATER” printed in contrasting lettering on opposite sides of the pipe. 
 

• Buried recycled water piping must be purple colored and continuously marked with the 
wording “RECYCLED WATER – DO NOT DRINK” on opposite sides of the pipe.   
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o Tape that is at least 3-inches in width and runs continuously along the length of the pipe 
containing the words “RECYCLED WATER – DO NOT DRINK” is an acceptable alternative 
to printed pipe.   

o The letters must be at least 1-inch in height and either black or white contrasting lettering.   
o The tape must be permanently secured to the top of all pipes, mains and laterals.       

Existing Pipes:    

This section shall only apply to existing pipes for landscape irrigation systems. Any existing 
pipes used for dual plumbed retrofits shall be exposed and labeled in the same manner as 
new projects. 

• Existing potable water piping need not be marked unless exposed during construction or 
maintenance.  The exposed section of pipe shall be continuously marked as “POTABLE 
WATER”. 

• Existing recycled water piping need not be marked unless exposed during construction or 
maintenance.  The exposed section of pipe shall be continuously marked as “RECYCLED 
WATER – DO NOT DRINK”.     

3.9.3 Purple Wrapping Tape Specifications 

Where it is not feasible to use purple pipe, recycled water pipes should be wrapped with purple tape.  

Wrapping should be as follows:  

• Tape shall be fabricated of polyvinyl chloride with a synthetic rubber adhesive and a clear 

polypropylene protective coating or approved equal. 

• Wrapping tape shall have a minimum nominal thickness of five ten-thousandths (0.0005) inch 

and a minimum width of two (2) inches.  

• Tape must be purple in color and shall be imprinted in black or white, uppercase letters, with 

the words “RECYCLED WATER – DO NOT DRINK”. 

• Wrapping tape is not required for buried PVC pipe manufactured with purple color integral to 

the plastic and marked on opposite sides to read “RECYCLED WATER – DO NOT DRINK” in 

intervals not to exceed three 3 feet. 

3.9.4 Appurtenance Identification 

Recycled water appurtenances must be identified with tags or labels as belonging to the recycled water 

system.  Recycled water tags or labels must have a purple background with black lettering stating, 

“RECYCLED WATER – DO NOT DRINK”.  

 

Potable water appurtenances shall be tagged or labeled as part of the potable water system. Labels must 

have a blue background with “POTABLE WATER” in white lettering.   

 

Exposed valve boxes, vaults, quick coupling valves, outlets and related appurtenance must be color-coded, 
labeled or tagged, to differentiate recycled water from potable water: 

• For potable water: “POTABLE WATER” in white lettering on a blue background.  

• For recycled water: “CAUTION – RECYCLED WATER – DO NOT DRINK” in black or white 
contrasting lettering on a purple background. 

• For non-potable water: “NON-POTABLE WATER – -- DO NOT DRINK” in contrasting lettering 
on a yellow background. 

 
Examples of appurtenances that must be identified are: 
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• Valves  

o Including air/vacuum relief valves, pressure reducing valves, pump control valves, etc. See 

below for specific valve identification requirements. 

• Pumps 

• Pressure regulators 

• Flow meters 

• Quick couplers 

• Strainers 

• Other related components (i.e. trap primers, shock arresters) 

 

3.9.4.1 Valves 

All valves must have an identification tag on the valve operator.  Additionally, quick coupling valves must 

also be installed in a valve box with the valve box cover imprinted with the words “RECYCLED WATER”. 

 

Valves and Mechanical Equipment 

• All valves, except fixture supply control valves, shall be equipped with a locking feature. 

• All mechanical equipment, which is appurtenant to the recycled water system, shall be 

painted purple to match the wrapping tape. 

 

Valve Seals 

Seal each valve or appurtenance after the recycled water system has been approved, and placed into 

operation. These seals shall either be a crimped lead wire seal, or a plastic break-away seal which, if 

broken after system approval, shall be deemed conclusive evidence that the recycled water system has 

been accessed. The seals should be purple with the words “RECYCLED WATER”. 

 

3.9.5 Storage Tanks and Impoundment Identification 

All storage tanks, either stationary or portable, must be structurally sound and free from leaks. Each tank 

must be conspicuously marked with signs with the words “RECYCLED WATER – DO NOT DRINK” in black 

letters 2-inches high on a purple background. The “Do Not Drink” symbol should be present on all recycled 

water storage tanks.  

 

Impoundments (lakes) that receive recycled water are classified as: 

• Unrestricted – Swimming and body contact allowed. 

• Restricted – No swimming or body contact, but non-contact activities such as fishing and 

boating allowed. 

• Ornamental – No recreational activities allowed. 

 

All impoundments must have the recycled water valves and outlets marked or tagged with the words 

“RECYCLED WATER – DO NOT DRINK.”  At restricted and ornamental impoundments, adequate measures 

must be taken to prevent body contact. All recycled water impoundments must be kept separate from 

potable water wells and reservoirs.  

 

If any storage tank or impoundment receives both recycled and potable water, the potable water supply 

must be properly equipped with an air-gap. 
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3.9.6 Use Area Signage  

It is important that individuals in recycled water use areas are aware that the recycled water is not for 

drinking; therefore, signage at locations where recycled water is being used is imperative.   

• Place recycled water signs at obvious locations in areas where recycled water is used.   

• Where recycled water is used on landscapes; signs must be placed at obvious locations such 

as entrance points, specific work areas, and areas where recycled water equipment is housed 

or stored.   

• When used in decorative fountains, signage should be included at or near the fountain.   

• Where recycled water is used indoors, such as in industrial processes and for toilet flushing, 

the room or area must contain a clearly visible sign indicating that recycled water is being 

used and identify what the water is being used for.   

• Design plans should indicate the location of signs planned for the site.   

 

Signs to be used at a site must be approved by the City.   

 

Below are common recycled water use signs: 

• Room Entrance – Signs in water closets and/or urinals using recycled water shall contain 1/2-

inch letters of a highly visible color on a contrasting background. Room entrance signs should 

contain text similar to the following:  

 

“TO CONSERVE WATER, THIS BUILDING USES RECYCLED WATER TO FLUSH TOILETS AND 

URINALS” 

 

• Decorative Fountains – Signs to be placed at decorative fountains will be provided by the City 

and must be located on or near the fountain and clearly visible to passersby containing the 

wording:  

“THIS WATER FEATURES USES RECYCLED WATER, DO NOT DRINK” 

 

• Equipment Room – Signs in equipment rooms containing recycled water equipment shall 

contain 1-inch letters on a purple background with text similar to the following:  

 

“CAUTION RECYCLED WATER, DO NOT DRINK. DO NOT CONNECT TO DRINKING WATER 

SYSTEM” 

“NOTICE CONTACT BUILDING MANAGEMENT BEFORE PERFORMING ANY WORK ON THIS 

WATER SYSTEM” 

 

Additionally, the signs shall contain an international symbol that conveys that the water is not 

intended for drinking.  The symbol shall be similar to Figure 60310-A, Section 60310, Title 22, 

California Code of Regulations. 

 
 

• Tank-type Water Closet – Signs for tank-type water closets that are flushed with recycled 

water should be labeled:  
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“RECYCLED WATER – DO NOT DRINK” 

 

Additionally, the signs shall contain an international symbol that conveys that the water is not 

intended for drinking.  The symbol shall be similar to Figure 60310-A, Section 60310, Title 22, 

California Code of Regulations. 

 
 

• Valve Access Door – Each recycled water valve within a wall should have its access door into 

the wall equipped with a warning sign approximately 6 x 6 inches with wording in 1 and 1/2 

inch letters on a purple background. Attach signs inside the access door-frame and hang in 

the center of the access door frame. 

  

3.10 Optional On-Site Treatment 
For sites using recycled water for uses other than landscape irrigation, additional on-site treatment may 

be necessary to address concerns for equipment susceptible to corrosion. Listed below are a few 

recommended on-site treatment options for users to consider. Upon request the City can provide 

additional recycled water quality parameter data it has on record, but does not assume responsibility for 

the operation or maintenance of on-site treatment systems or their efficacy. It is also the users 

responsibility to ensure treatment systems are designed by qualified professionals.  

3.10.1 Ammonia and Chloride Treatment 
Aerated Nitrification Filter and Ion-Exchange 

This treatment approach is applicable to medium and large industrial users (>10,000GPD). An 

aerated nitrification filter removes hydrogen sulfide and ammonia, which is followed by 

demineralization through ion-exchange. 

Ion-Exchange Pre-Treatment and Reverse Osmosis 

An alternative option is reverse osmosis (RO) with ion-exchange pre-treatment. This method is 

applicable to users with demands less than 10,000 GPD. A typical RO treatment system consists 

of the following main components: RO pretreatment, RO unit, post-RO treatment, monitoring 

instruments and valves, storage tank and accessories, and re-pressurization system. Small 

packaged RO treatment systems are commonly available for water users of 500 to 10,000 GPD. If 

RO treatment is used care should be taken to prevent corrosion due to low pH in finished water, 

and chemical additions may be required to raise pH and alkalinity as a buffering agent. 

3.10.2 Odor Control 
A carbon-impregnated cartridge filter installed at the service connection is one possible method 

for reducing turbidity and odor of recycled water. These filters are commonly available at 

hardware stores and are relatively easy to install. 

In order to remove odors, it is important to use filter elements that are impregnated with granular 

activated carbon (GAC). Filter housings should be rated for a working pressure of 100 psig, and 

should be protected from vandalism and direct sunlight. 
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3.11 Codes Covenants & Restrictions for Condominiums 
California Water Code Section 13553 allows for the use of recycled water for toilet and urinal flushing in 

condominium projects subject to a number of provisions including but not limited to the following.  

1. Potable water service to each condominium project will be provided with a backflow protection 

device approved by the State Water Resources Control Board to protect the agency’s public 

water system, as defined in Section 116275 of the Health and Safety Code.  

 

2. The condominium’s declaration, as defined in Section 4135 or 6546 of the Civil Code, shall 

provide that the laws and regulations governing recycled water apply, shall not permit any 

exceptions to those laws and regulations, shall incorporate the report described in Section 4 of 

this document, and shall contain the following statement:  

NOTICE OF USE OF RECYCLED WATER 

This property is approved by the SWRCB Division of Drinking Water for the use of recycled 

water for toilet and urinal flushing. This water is not potable, is not suitable for indoor 

purposes other than toilet and urinal flushing, and requires dual plumbing. Alterations and 

modifications to the plumbing system require a permit and are prohibited without first 

consulting with the appropriate local building code enforcement agency and your property 

management company or owners’ association to ensure that the recycled water is not mixed 

with the drinking water. 

Property management company or owners’ associations shall inform all new condominium owners, 

lessees, and tenants that recycled water is used on the property and/or within condominiums for the 

specific uses described in the Recycled Water Engineering Report, and that any alterations or 

modifications to the plumbing system require a permit issued by the City of Redwood City prior to the 

commencement of any work.  

3.12 Tenant Notification for Residential Apartments 
Property management shall inform all lessees, and tenants that recycled water is used on the property 

and/or within apartments for the specific uses described in the Recycled Water Engineering Report, and 

that any alterations or modifications to the plumbing system require a permit issued by the City of 

Redwood City prior to the commencement of any work. Property Management shall include the following 

notice in the rental/lease agreement or as a supplemental document to said agreement for each 

lessee/tenant to the property.  

NOTICE OF USE OF RECYCLED WATER 

This property is approved by the SWRCB Division of Drinking Water for the use of recycled 

water for toilet and urinal flushing. This water is not potable, is not suitable for indoor 

purposes other than toilet and urinal flushing, and requires dual plumbing. Alterations and 

modifications to the plumbing system require a permit and are prohibited without first 

consulting with property management and the appropriate local building code enforcement 

agency to ensure that the recycled water is not mixed with the drinking water. 
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4. RECYCLED WATER ENGINEERING REPORT 
An engineering report must be submitted to and approved by the California State Water Resources 

Control Board, Division of Drinking Water (DDW) for all dual plumbed recycled water facilities in 

accordance with Title 22 requirements. The engineering report must be prepared by a qualified engineer 

licensed in California and experienced in the field of wastewater treatment, and contain a description of 

the recycled water system’s design. Public Works has prepared a template Engineering Report to assist 

developers.   

1. A Draft Engineering Report is due for Public Works review no later than with submittal of the first 

building permit application. Review by the Public Works Services Department will be required 

prior to issuance of any building or engineering permits.  

2. Public Works will provide initial comments to the Developer that must be addressed prior to 

submission to DDW.  

3. When deemed complete Public Works will submit the Report to DDW for Review and Approval.  

a. Additional comments may need to be addressed following initial review by DDW.  

4. Following approval by DDW, no changes can be made to the design of the potable water or 

recycled water plumbing systems. If a design change is required, it must be approved by DDW.  

Recycled water used for any dual plumbed uses is strictly prohibited prior to state approval of the 

engineering report and completion of cross-connection test. During construction and testing, plans 

should be made for temporary use of potable water (please refer to Section 2.3). 

 

4.1 California SWRCB Requirements 
Below is a list of the requirements set forth in Title 22. The Engineer preparing the report is responsible 

for confirming the current version of these requirements is used when drafting the Recylced Water 

Engineering Report (RWER). Redwood City has prepared a RWER Template which includes instructions 

and tips to aid Engineers. A Microsoft Word version of the template is available for download on the City’s 

website. 

§60314. Report submittal 

(a) For dual-plumbed recycled water systems, the report submitted pursuant to section 13522.5 of the 
Water Code shall contain the following information in addition to the information required by section 
60323: 
 
1) A detailed description of the intended use area identifying the following: 

(A) The number, location, and type of facilities within the use area proposing to use dual 
plumbed systems, 

(B) The average number of persons estimated to be served by each facility on a daily basis, 
(C) The specific boundaries of the proposed use area including a map showing the location of 

each facility to be served, 
(D) The person or persons responsible for operation of the dual plumbed system at each 

facility, and 
(E) The specific use to be made of the recycled water at each facility. 

 
(2) Plans and specifications describing the following: 

(A) Proposed piping system to be used, 
(B) Pipe locations of both the recycled and potable systems,  
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(C) Type and location of the outlets and plumbing fixtures that will be accessible to the public, 
and 

(D) The methods and devices to be used to prevent backflow of recycled water into the public 
water system. 
 

(3) The methods to be used by the recycled water agency to assure that the installation and operation 
of the dual plumbed system will not result in cross connections between the recycled water piping 
system and the potable water piping system. This shall include a description of pressure, dye or 
other test methods to be used to test the system every four years.  
 

(b) A master plan report that covers more than one facility or use site may be submitted provided the 
report includes the information required by this section. Plans and specifications for individual 
facilities covered by the report may be submitted at any time prior to the delivery of recycled water 
to the facility. 

 

4.2 Redwood City Requirements 
In order to streamline the review process, and reduce the number of revisions to the RWER Redwood 

City requires the following documents, plans, or plan sheets to be included in the report.  

1. Plumbing Plans shall include color coded pipelines such that pipelines can be easily traced from 

the City meter to each end use device.  Color coding shall include, but is not limited to, the 

following uses, and ideally colors should be as follows, but other color combinations may be 

used:  

a. Cold water: blue 

b. Hot water: red 

c. Recycled water: purple 

d. Irrigation: green 

2. Plumbing plans shall include riser diagrams with a minimum of two dimensions. It is advised to 

include three-dimensional isometric riser diagrams with the plumbing plans. Isometric riser 

diagrams may be required to complete the review and obtain approval by DDW.  

a. Riser diagrams shall be color coded in the same manner as other plumbing plan sheets.  

3. Landscape irrigation plans shall be included with the RWER.   

4. Architectural plans should be included with the RWER submission to aid with the review of the 

report and for planning the Cross-Connection test.  

5. Mechanical plans are required if equipment uses recycled water.  

6. It is preferred the City’s Recycled Water Engineering Report Template is used in order to 

streamline the review process. The template is available for download on the City’s website.  
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5. CROSS CONNECTION & COVERAGE TESTS 
A cross-connection is a connection or potential connection between a drinking water system and any 

other system that may contain harmful substances that could possibly enter the drinking water system. 

Cross connections between the potable drinking water system and the recycled water system are strictly 

prohibited. The drinking water plumbing system must be physically separated from any recycled water 

plumbing system. The only way to supply potable water to a recycled water system is through an 

approved air gap.  

5.1 Cross-Connection Test 
Prior to connecting to the City’s recycled water distribution system, the site must pass a full shut-down 

cross connection test. This test must be performed by a Cross-Connection Control Specialist certified 

through the CA-NV Section of the AWWA and observed by Public Works staff.  

 

 
 

Cross Connection Tests must be performed on all dual plumbed facilities, and irrigation systems prior to 

the use of recycled water. The cross-connection testing procedures must be approved by DDW and 

included in the RWER. A separate and distinct test shall be performed for the irrigation system and each 

facility/building within the recycled water use area. For larger projects with multiple buildings and/or city 

metered connections a phased cross-connection test plan shall be included in the RWER. Projects with 

dedicated potable water services supplying retail tenant improvement areas which are not included in the 

Recycled Water Use Area shall include these areas in the cross-connection test. Provisions must be made 

by the contractor to supply the on-site recycled water plumbing system through a temporary metered 

source of potable water. Please refer to Section 2.3 of this guide for additional detail. 

 

A full shut-down cross connection test is required: 

The Site is Ready to Receive Recycled Water

Provide PWS with a Cross-Connection Test Report and Certification

Complete all Corrective Actions Resulted from the Test

Coordinate and schedule the Cross-Connection Test with PWS

Schedule Pre-inpsection Walkthrough(s) with PWS

Provide PWS with the Site Specific Cross-Connection Test Procedure Approved in the (RWER)

Schedule a Cross-Connection Control Pre-Meeting with PWS

State DDW Approves the Engingineering Report (RWER)
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• Prior to occupancy 

• Anytime there is a plumbing change to onsite potable and/or recycled water systems, and  

• Every four years in accordance with Title 22 regulations.  

 

The standard shut-down test consists of three phases:  

1. Test to confirm that all fixtures and end of use devices (potable and recycled) are pressurized.  

2. Pressurize the potable water system and de-pressurize the recycled water system. Verify that all 

potable water fixtures are functional, and that no flow is observed from recycled water fixtures. 

3. Pressurize the recycled water system and de-pressurize the potable water system. Verify that all 

recycled water fixtures are functional, and that no flow is observed from potable water fixtures. 

 

Shut-down tests must be performed by a certified cross-connection control specialist and observed by 

Public Works. It is the property owner’s responsibility to coordinate the shut-down test and submit the 

test report to Public Works. 

 

The AWWA Certified Cross-Connection Specialist performing the test shall prepare a report following the 

completion of the on the City’s approved form. The report shall include a list of any Corrective Actions 

which shall be completed prior to delivery of recycled water, and Punch List Items which shall be corrected 

prior to final certification of occupancy. Corrective actions include any and all items that, should recycled 

water be delivered, would violate the provisions of Title 22 and cause a direct health and safety concern 

to occupants or the public. Punch list items include all other items that must be completed prior to 

occupancy and do not pose a health and safety concern 

 

The City will install the recycled water meter after the following conditions are met:  

1. A successful cross-connection test has been completed. 

2. All corrective actions have been performed (Some corrective actions may require the cross-

connection test to be redone).  

3. Public Works receives a completed Cross-Connection Test Report. 

4. A Site Supervisor has been named and received training by Public Works. 

 

5.2 Coverage Test 
Irrigation Systems are required to have a coverage test. The coverage test is performed to ensure that 

spray heads and rotors are properly aligned to distribute water to the area intended to be irrigated and is 

not running off of the site. The coverage test also ensures that recycled water does not come in contact 

with drinking fountains or picnic tables. Coverage tests are not required for areas irrigated with subsurface 

systems, however, subsurface irrigation should not cause run-off from the site. 

 

The initial coverage test shall be conducted after installation of the city issued recycled water meter and 

upon delivery of recycled water to the irrigation system and prior to final certification of occupancy. The 

Coverage test shall not be conducted through temporary supply connections to the irrigation system to 

ensure coverage during normal operating conditions.  

 

5.3 Ongoing Inspections and Tests 
After connecting to the recycled water system, the City will coordinate annual site inspections with the 

designated Site Supervisor. The annual inspection is a visual inspection to ensure that no plumbing 
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changes have been made and that all use requirements are being met.  For sites requiring a full shut-down 

test the City will send a notice to the Site Supervisor when the cross-connection test is due.  
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6. REDWOOD CITY RECYCLED WATER QUALITY PARAMETERS 

Historical recycled water quality includes analysis of the parameters listed below from water samples 

taken at the Recycled Water Distribution Pump Station between December 2009 and June 2018. 

Parameter Units Min Max Average Median 

Acetone ug/L 4.20 9.00 6.56 6.90 

Alkalinity (bicarbonate, as CaCO3) mg/L 190 290 249 240 

Alkalinity (carbonate, as CaCO3) mg/L ND ND ND ND 

Alkalinity (hydroxide, as CaCO3) mg/L ND ND ND ND 

Alkalinity (total, as CaCO3) mg/L 190 290 249 240 

Aluminum mg/L 0.03 0.80 0.17 0.14 

Ammonia (total, as N) mg/L 28 52 39 38 

Anionic Surfactants (MBAS) mg/L 0.05 0.29 0.13 0.11 

Antimony mg/L 0.0010 0.0084 0.0018 0.0015 

Arsenic mg/L 0.001 0.006 0.002 0.002 

Barium mg/L 0.004 0.096 0.013 0.008 

Benzene mg/L ND ND ND ND 

Bicarbonate (as HCO3) mg/L 230 350 303 310 

Biochemical Oxygen Demand / BOD mg/L 3.3 81.0 22.2 13.0 

Boron mg/L 230 1300 344 300 

Bromodichloromethane ug/L 0.59 5.60 2.56 1.90 

Bromoform ug/L 0.54 6.10 3.29 3.10 

Cadmium mg/L ND ND ND ND 

Calcium mg/L 21 46 31 29 

Carbon tetrachloride mg/L ND ND ND ND 

Chloride mg/L 210 460 271 260 

Chlorobenzene mg/L ND ND ND ND 

Chloroethane ug/L ND ND ND ND 

Chloroform ug/L 1.30 7.20 3.89 3.80 

Chromium mg/L 0.00 0.00 0.00 0.00 

cis-1,2-Dichloroethylene mg/L ND ND ND ND 

cis-1,3-Dichloropropene ug/L ND ND ND ND 

Cobalt mg/L 0.44 3.00 0.72 0.61 

Color CU 11.00 60.00 22.30 18.00 

Conductivity uS/cm 1100 2100 1508 1500 

Copper mg/L 0.005 0.150 0.043 0.024 

Dibromochloromethane ug/L 0.59 5.70 2.34 1.50 

Dichloromethane mg/L 0.00057 0.00260 0.00157 0.00155 

Ethylbenzene mg/L ND ND ND ND 

Ethylene dibromide / EDB mg/L ND ND ND ND 

Fluoride mg/L 0.47 5.80 0.94 0.75 

Hardness (total, as CaCO3) mg/L 131 232 171 166 

Iron mg/L 0.077 0.730 0.172 0.140 
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Parameter Units Min Max Average Median 

Lead mg/L 0.00007 0.03300 0.00212 0.00056 

m- + p- Xylene ug/L ND ND ND ND 

Magnesium mg/L 17 31 23 22 

Manganese mg/L 0.091 0.420 0.124 0.110 

Mercury mg/L ND ND ND ND 

Methyl bromide ug/L ND ND ND ND 

Methyl chloride ug/L ND ND ND ND 

Methyl ethyl ketone (MEK) (2-Butanone) ug/L ND 1.30 1.30 1.30 

Methyl isobutyl ketone (MIBK) ug/L ND ND ND ND 

Nickel mg/L 0.0027 0.0062 0.0044 0.0043 

Nitrate (as N) mg/L 0.09 5.30 0.63 0.31 

Nitrite (as N) mg/L 0.04 14.00 2.00 1.20 

o-Phosphate (as PO4) mg/L 3.2 27.0 7.6 6.9 

o-Xylene ug/L ND ND ND ND 

pH   7.18 7.60 7.38 7.38 

Phosphorus mg/L 0.38 4.20 2.69 2.95 

Potassium mg/L 14 22 18 17 

Selenium mg/L 0.00026 0.00410 0.00256 0.00280 

Silicon (dissolved, as SiO2) mg/L 6.40 38.00 11.97 11.00 

Silver mg/L 0.00 0.00 ND ND 

Sodium mg/L 130.00 260.00 163.20 160.00 

Sodium Absorption Ratio   4.16 8.25 5.52 5.34 

Styrene mg/L ND ND ND ND 

Sulphate mg/L 45.00 75.00 59.64 59.00 

Tetrachloroethylene /  PCE mg/L ND ND ND ND 

Tin mg/L ND ND ND ND 

Toluene mg/L 0.00033 0.00060 0.00041 0.00036 

Total Dissolved Solids / TDS mg/L 520 980 693 680 

Total Kjeldahl Nitrogen / TKN mg/L 28 54 41 40 

Total Nitrogen mg/L 28 61 42 41 

Total Suspended Solids / TSS mg/L 1.00 2.90 1.92 2.00 

trans-1,2-Dichloroethylene mg/L ND ND ND ND 

trans-1,3-Dichloropropene ug/L ND ND ND ND 

Trichloroethylene / TCE mg/L ND ND ND ND 

Vinyl chloride mg/L ND ND ND ND 

Xylenes (total) mg/L ND ND ND ND 

Zinc mg/L 0.008 0.310 0.040 0.024 

1,1,1-Trichloroethane mg/L ND ND ND ND 

1,1,2,2-Tetrachloroethane mg/L ND ND ND ND 

1,1,2-Trichloroethane mg/L ND ND ND ND 

1,1-Dichloroethane mg/L ND ND ND ND 

1,1-Dichloroethylene mg/L ND ND ND ND 

Parameter Units Min Max Average Median 
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1,2-Dichlorobenzene mg/L ND ND ND ND 

1,2-Dichloroethane mg/L ND ND ND ND 

1,2-Dichloropropane mg/L ND ND ND ND 

1,3-Dichlorobenzene ug/L ND ND ND ND 

1,3-Dichloropropene mg/L ND ND ND ND 

1,4-Dichlorobenzene mg/L ND ND ND ND 

 

ND = Not Detected 

mg/L =  milligrams per liter 

ug/L = micrograms per liter 

uS/cm = microSiemens per centimeter 

CU = color unit 
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7. LANDSCAPING AND IRRIGATING WITH RECYCLED WATER 
 

Redwood City requires all existing commercial and industrial properties, and all new commercial, 

institutional, industrial, government, and multi-family residential properties within the Recycled Water 

Service Area to use recycled water for landscape irrigation. To promote plant health and plan for the use 

of recycled water this section contains important information developers and landscapers should consider 

when designing and maintaining landscapes irrigated with recycled water.  

7.1 Plant Selection 
Water quality parameters are used to evaluate landscape conditions as a function of the concentration of 

total salts [referred to as total dissolved solids (TDS) or electrical conductivity (EC)] as well as the 

concentration of several specific ions (chloride, sodium, boron), bicarbonate, pH, trace elements, and 

nutrients (nitrogen, phosphorus, potassium).  

While potable water is suitable for irrigation of most any plant, recycled water which is higher in TDS and 

EC may affect the health and appearance of some plants which is why it is important to select plant species 

that are more tolerant or can thrive when irrigated with recycled water. Additionally, as water moves 

through the soil and is evaporated from the soil surface, some of the salts in the water stay behind. When 

present in high concentrations, some of these salts can damage sensitive plants. In some cases, the salts 

can cause plant damage when water is applied directly to the foliage by sprinklers.  

For landscapes comprised of species having good salt tolerance and low water requirements it is likely 

that only small adjustments to the irrigation practices will be needed to maintain acceptable landscape 

appearance. For landscapes comprised of species having moderate salt tolerance and moderate to high 

water requirement, a significant increase in irrigation (frequency and duration) will likely be required to 

maintain acceptable plant appearance and health. 

Recommended Practices: 

• Select plant species from Redwood City’s Recommended Plant List for Irrigating with Recycled 

Water 

• Consider the type of irrigation system being used to minimize the amount of water coming in 

contact with foliage 

• Refer to historical recycled water quality parameters provided in Table 7.4.1 when selecting plants 

7.2 Soil Conditions 
As a rooting environment, the soil holds the water and elements for root uptake. Some constituents in 

recycled water can have negative effects on the soil as they concentrate over time, and it may be 

necessary to amend the soil prior to planting. There are four soil characteristics of key importance. 

a. Chemical characteristics – Soils with low concentrations of salts or low pH can accumulate more 

salts from the water before salt concentrations cause plant damage. 

b. Texture of the soil – Clay (fine-textured) soils are more quickly degraded by excess sodium than 

sandy (coarse textured) soils. 

c. Soil profile – The vertical gradation or layering with soil depth affects water percolation, salt 

accumulation and plant rooting patterns. 

d. Soil drainage – Soils with poor drainage characteristics accumulate salts and cannot be easily 

leached. The poorer the drainage, the better-quality water required. 
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Recommended Practices: 

• Consider implementing a leaching program to maintain soil salinity within the root zone. Leaching 

is accomplished by applying a large volume of water that carries salts accumulated in the root 

zone farther down into the soil profile. The volume of water required depends on the texture of 

the soil, the depth of the root zone, and the salt concentration reduction needed. For leaching 

treatments to be effective, the soil must drain. If layers are present in the soil profile that restrict 

leaching, they need to be broken through to allow drainage into the soil below, or drain lines must 

be installed to carry leach water away. 

• Apply gypsum prior to leaching when indicated by soil analysis. Gypsum (CaSO4) is a soil 

amendment that, when combined with leaching, helps lower soil sodium concentration. The 

calcium supplied by gypsum displaces sodium on clay particles so that the sodium can be leached 

below the root zone. To be effective, the soil must drain. The amount of gypsum needed and the 

frequency of application depend on site-specific soil and water characteristics, and is determined 

by laboratory analysis. 

• Perform soil percolation tests to evaluate effectiveness of leaching programs and need for 

installation of sub-drainage systems. 

7.3 Irrigation Method, Frequency, and Duration 
Property owners are responsible for developing and adjusting irrigation. Supplying the right amount of 

water to the landscape at the right time requires determining appropriate irrigation frequency and 

duration. The amount of water available to plants depends on how much water the soil holds within the 

root zone – the soil water reservoir. Soil texture largely determines how much water a given volume of 

soil will hold. For instance, loamy sand holds 1.2” available water per foot of soil, while a clay loam holds 

twice that amount, 2.4”/ft. 

When using recycled water, irrigation frequency should be increased as needed to maintain moist (but 
not wet) soil. Drought stress occurs at higher soil moisture as water quality declines because the salts 
increase the osmotic pressure. As the soil dries, the salts in the soil solution become more concentrated, 
and plant damage is more likely to occur. Irrigation systems with non-uniform application patterns may 
need to be upgraded to avoid dry areas. 
 
To assist our landscape irrigation customers Redwood City provides water budgets for all sites using 

dedicated irrigation water meters. The budget is a calculation of the amount of water required for a given 

property during a billing period. The goal is for actual landscape water use to be similar to the budget. The 

budget is calculated daily from measurements of the landscape area (A), daily evapotranspiration (ETo), 

estimated water requirements of planting (landscape coefficient, KL), and the irrigation efficiency of the 

water application (IEL). The City has assigned values for KL and IEL based on whether the landscape is 

composed of turf or non-turf. KL values for turf are 0.8, and 0.4 for non-turf. 

Recommended Practices: 

• For sites using recycled water Redwood City recommends to irrigate between 100% and 125% of 

the water budget to maintain moist soil conditions and provide adequate leaching of salts past 

the root zone of plants.  

• Perform an irrigation system audit at each site to quantify application rates and variability. This 

information is needed to irrigate effectively and to identify potential problem areas that need 

modification. 
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• Consider installing soil moisture monitoring equipment to measure the soil moisture at various 

depths within and below plant root zones. This information would be helpful in evaluating 

effectiveness of irrigation schedules and leaching treatments. 

7.4 Landscape Water Quality 
The quality of recycled water is dependent on a number of factors that can change the water quality 

parameters including but not limited to; wastewater sources, season, drought, water conservation, 

conditions of wastewater collection systems, the wastewater treatment process, and regulatory 

requirements. The Silicon Valley Clean Water Authority (SVCW) produces disinfected tertiary recycled 

water for distribution by the City of Redwood City which meets all treatment regulations and permit 

requirements under the authority of the San Francisco Regional Water Quality Control Board (RWQCB) 

and State Water Resources Control Board Division of Drinking Water (DDW). Table 7.4.1 lists water quality 

parameters that can be used when designing landscapes.  

Sodium and chloride concentrations are particularly important if irrigation water will be supplied by 

sprinkler. Plants will absorb both ions through their foliage. Salt damage through foliar absorption will 

occur at much lower concentrations than through soil absorption, particularly under high 

evapotranspiration conditions. For this reason, interpretation of water quality is different for foliar applied 

(e.g. spray irrigation that wets plant foliage) than for soil applied (e.g. bubbler or drip irrigation) irrigation 

systems. Therefore, water quality may be identified as poor for foliar application and fair for soil 

application 

 

Table 7.4.1 – Historic Recycled Water Quality Parameters for Landscapes 

Parameter Min Max Average Median 

Bicarbonate (mg/L) 230 350 303 310 

Boron (mg/L) 0 1.3 0 0.3 

Chloride (mg/L) 210 460 271 260 

Conductivity (umho/cm) 1100 2100 1508 1500 

pH 7.18 7.60 7.38 7.38 

Phosphorus (mg/L) 0.38 4.20 2.69 2.95 

Potassium (mg/L) 14 22 18 17 

Sodium (mg/L) 130 260 163 160 

Sodium Absorption Ratio (SAR) 4.16 8.25 5.52 5.34 

TDS (mg/L) 520 980 693 680 

Total Nitrogen 28 61 42 41 
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Draft Common Language for BAWSCA Member Agencies’ 2020 UWMPs 

 
 
Tier One Drought Allocations 
 
In July 2009, San Francisco and its Wholesale Customers in Alameda County, Santa Clara 
County, and San Mateo County (Wholesale Customers) adopted the Water Supply Agreement 
(WSA), which includes a Water Shortage Allocation Plan (WSAP) that describes the method for 
allocating water from the Regional Water System (RWS) between Retail and Wholesale 
Customers during system-wide shortages of 20 percent or less. The WSAP, also known as the 
Tier One Plan, was amended in the 2018 Amended and Restated WSA.  

 
The SFPUC allocates water under the Tier One Plan when it determines that the projected 
available water supply is up to 20 percent less than projected system-wide water purchases.  
The following table shows the SFPUC (i.e, Retail Customers) share and the Wholesale 
Customers’ share of the annual water supply available during shortages depending on the level 
of system-wide reduction in water use that is required.  The Wholesale Customers’ share will be 
apportioned among the individual Wholesale Customers based on a separate methodology 
adopted by the Wholesale Customers, known as the Tier Two Plan, discussed further below. 
 

Level of System-Wide 
Reduction in Water Use 
Required 

                      Share of Available Water 

SFPUC Share Wholesale Customers Share 

 
5% or less 
6% through 10% 
11% through 15% 
16% through 20% 
 

 
35.5% 
36.0% 
37.0% 
37.5% 

 
64.5% 
64.0% 
63.0% 
62.5% 

 
The Tier One Plan allows for voluntary transfers of shortage allocations between the SFPUC 
and any Wholesale Customer as well as between Wholesale Customers themselves.  In 
addition, water “banked” by a Wholesale Customer, through reductions in usage greater than 
required, may also be transferred.  
 
As amended in 2018, the Tier One Plan requires Retail Customers to conserve a minimum of 
5% during droughts. If Retail Customer demands are lower than the Retail Customer allocation 
(resulting in a “positive allocation” to Retail1) then the excess percentage would be re-allocated 
to the Wholesale Customers’ share. The additional water conserved by Retail Customers up to 
the minimum 5% level is deemed to remain in storage for allocation in future successive dry 
years. 
 
The Tier One Plan will expire at the end of the term of the WSA in 2034, unless mutually 
extended by San Francisco and the Wholesale Customers. 
 
The Tier One Plan applies only when the SFPUC determines that a system-wide water shortage 
exists and issues a declaration of a water shortage emergency under California Water Code 

 
1 See Water Supply Agreement, Water Shortage Allocation Plan (Attachment H), Section 2.1. 
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Section 350. Separate from a declaration of a water shortage emergency, the SFPUC may opt 
to request voluntary cutbacks from its Retail and Wholesale Customers to achieve necessary 
water use reductions during drought periods.   
 
Tier Two Drought Allocations 
 
The Wholesale Customers have negotiated and adopted the Tier Two Plan, referenced above, 
which allocates the collective Wholesale Customer share from the Tier One Plan among each of 
the 26 Wholesale Customers.  These Tier Two allocations are based on a formula that takes 
into account multiple factors for each Wholesale Customer including: 

 Individual Supply Guarantee; 

 Seasonal use of all available water supplies; and 

 Residential per capita use. 

 
The water made available to the Wholesale Customers collectively will be allocated among 
them in proportion to each Wholesale Customer’s Allocation Basis, expressed in millions of 
gallons per day (mgd), which in turn is the weighted average of two components.  The first 
component is the Wholesale Customer’s Individual Supply Guarantee, as stated in the WSA, 
and is fixed.  The second component, the Base/Seasonal Component, is variable and is 
calculated using the monthly water use for three consecutive years prior to the onset of the 
drought for each of the Wholesale Customers for all available water supplies.  The second 
component is accorded twice the weight of the first, fixed component in calculating the 
Allocation Basis.  Minor adjustments to the Allocation Basis are then made to ensure a minimum 
cutback level, a maximum cutback level, and a sufficient supply for certain Wholesale 
Customers.   
 
The Allocation Basis is used in a fraction, as numerator, over the sum of all Wholesale 
Customers’ Allocation Bases to determine each wholesale customer’s Allocation Factor.  The 
final shortage allocation for each Wholesale Customer is determined by multiplying the amount 
of water available to the Wholesale Customers’ collectively under the Tier One Plan, by the 
Wholesale Customer’s Allocation Factor.  
 
The Tier Two Plan requires that the Allocation Factors be calculated by BAWSCA each year in 
preparation for a potential water shortage emergency.  As the Wholesale Customers change 
their water use characteristics (e.g., increases or decreases in SFPUC purchases and use of 
other water sources, changes in monthly water use patterns, or changes in residential per capita 
water use), the Allocation Factor for each Wholesale Customer will also change.  However, for 
long-term planning purposes, each Wholesale Customer shall use as its Allocation Factor, the 
value identified in the Tier Two Plan when adopted. 
 
The Tier Two Plan, which initially expired in 2018, has been extended by the BAWSCA Board of 
Directors every year since for one additional calendar year.  In November 2020, the BAWSCA 
Board voted to extend the Tier Two Plan through the end of 2021. 
 
Individual Supply Guarantee 
 
San Francisco has a perpetual commitment (Supply Assurance) to deliver 184 mgd to the 24 
permanent Wholesale Customers collectively.  San Jose and Santa Clara are not included in 
the Supply Assurance commitment and each has temporary and interruptible water supply 
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contracts with San Francisco.  The Supply Assurance is allocated among the 24 permanent 
Wholesale Customers through Individual Supply Guarantees (ISG), which represent each 
Wholesale Customer’s allocation of the 184 mgd Supply Assurance.   
 
[Name of Agency’s]  ISG is _______ mgd.   
 
 
2028 SFPUC Decisions (formerly 2018 SFPUC Decisions) 
[Note: This section is intended to be optional language that individual BAWSCA member 
agencies may use.] 
  
In the 2009 WSA, the SFPUC committed to make three decisions before 2018 that affect water 
supply development: 

 Whether or not to make the cities of San Jose and Santa Clara permanent customers, 

 Whether or not to supply the additional unmet supply needs of the Wholesale Customers 
beyond 2018, and 

 Whether or not to increase the wholesale customer Supply Assurance above 184 mgd. 

Events since 2009 made it difficult for the SFPUC to conduct the necessary water supply 
planning and CEQA analysis required to make these three decisions before 2018. Therefore, in 
the 2018 Amended and Restated WSA, the decisions were deferred for 10 years to 2028.  
 
Additionally, there have been recent changes to instream flow requirements and customer 
demand projections that have affected water supply planning beyond 2018. As a result, the 
SFPUC has established an Alternative Water Supply Planning program to evaluate several 
regional and local water supply options. Through this program, the SFPUC will conduct 
feasibility studies and develop an Alternative Water Supply Plan by July 2023 to support the 
continued development of water supplies to meet future needs. 
 
Reliability of the Regional Water System 
 
In 2008, the SFPUC adopted Level of Service (LOS) Goals and Objectives in conjunction with 
the adoption of WSIP. The SFPUC updated the LOS Goals and Objectives in February 2020. 
 
The SFPUC’s LOS Goals and Objectives related to water supply are: 
 



 
 

 

4

Program Goal System Performance Objective 

Water Supply – meet 
customer water 
needs in non-
drought and drought 
periods 

 Meet all state and federal regulations to support the 
proper operation of the water system and related power 
facilities. 

 Meet average annual water demand of 265 mgd from the 
SFPUC watersheds for retail and Wholesale Customers 
during non–drought years for system demands consistent 
with the 2009 Water Supply Agreement. 

 Meet dry-year delivery needs while limiting rationing to a 
maximum 20 percent system-wide reduction in water 
service during extended droughts. 

 Diversify water supply options during non-drought and 
drought periods. 

 Improve use of new water sources and drought 
management, including groundwater, recycled water, 
conservation, and transfers. 

 

 
. 
 
Factors Impacting Supply Reliability 
 
Adoption of the 2018 Bay-Delta Plan Amendment 
 
In December 2018, the State Water Resources Control Board (SWRCB) adopted amendments 
to the Water Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin Delta 
Estuary (Bay-Delta Plan Amendment) to establish water quality objectives to maintain the health 
of the Bay-Delta ecosystem. The SWRCB is required by law to regularly review this plan. The 
adopted Bay-Delta Plan Amendment was developed with the stated goal of increasing salmonid 
populations in three San Joaquin River tributaries (the Stanislaus, Merced, and Tuolumne 
Rivers) and the Bay-Delta. The Bay-Delta Plan Amendment requires the release of 30-50% of 
the “unimpaired flow”2 on the three tributaries from February through June in every year type. In 
SFPUC modeling of the new flow standard, it is assumed that the required release is 40% of 
unimpaired flow.  
 
If the Bay-Delta Plan Amendment is implemented, the SFPUC will be able to meet the projected 
water demands presented in this UWMP in normal years but would experience supply 
shortages in single dry years or multiple dry years. Implementation of the Bay-Delta Plan 
Amendment will require rationing in all single dry years and multiple dry years. The SFPUC has 
initiated an Alternative Water Supply Planning Program to ensure that San Francisco can meet 
its Retail and Wholesale Customer water needs, address projected dry years shortages, and 
limit rationing to a maximum 20 percent system-wide in accordance with adopted SFPUC 
policies. This program is in early planning stages and is intended to meet future water supply 
challenges and vulnerabilities such as environmental flow needs and other regulatory changes; 
earthquakes, disasters, and emergencies; increases in population and employment; and climate 

 
2 "Unimpaired flow represents the natural water production of a river basin, unaltered by upstream diversions, 
storage, or by export or import of water to or from other watersheds." (Water Quality Control Plan for the San 
Francisco Bay/Sacramento-San Joaquin Delta Estuary (Dec. 12, 2018) p.17, fn. 14, available at 
https://www.waterboards.ca.gov/plans_policies/docs/2018wqcp.pdf.) 
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change. As the region faces future challenges – both known and unknown – the SFPUC is 
considering this suite of diverse non-traditional supplies and leveraging regional partnerships to 
meet Retail and Wholesale Customer needs through 2045. 
 
The SWRCB has stated that it intends to implement the Bay-Delta Plan Amendment on the 
Tuolumne River by the year 2022, assuming all required approvals are obtained by that time. 
But implementation of the Plan Amendment is uncertain for multiple reasons.  
 
First, since adoption of the Bay-Delta Plan Amendment, over a dozen lawsuits have been filed 
in both state and federal courts, challenging the SWRCB’s adoption of the Bay-Delta Plan 
Amendment, including a legal challenge filed by the federal government, at the request of the 
U.S. Department of Interior, Bureau of Reclamation. This litigation is in the early stages and 
there have been no dispositive court rulings as of this date.   
 
Second, the Bay-Delta Plan Amendment is not self-implementing and does not automatically 
allocate responsibility for meeting its new flow requirements to the SFPUC or any other water 
rights holders. Rather, the Bay-Delta Plan Amendment merely provides a regulatory framework 
for flow allocation, which must be accomplished by other regulatory and/or adjudicatory 
proceedings, such as a comprehensive water rights adjudication or, in the case of the Tuolumne 
River, may be implemented through the water quality certification process set forth in section 
401 of the Clean Water Act as part of the Federal Energy Regulatory Commission’s licensing 
proceedings for the Don Pedro and La Grange hydroelectric projects. It is currently unclear 
when the license amendment process is expected to be completed. This process and the other 
regulatory and/or adjudicatory proceedings would likely face legal challenges and have lengthy 
timelines, and quite possibly could result in a different assignment of flow responsibility (and 
therefore a different water supply impact on the SFPUC).  
 
Third, in recognition of the obstacles to implementation of the Bay-Delta Plan Amendment, the 
SWRCB Resolution No. 2018-0059 adopting the Bay-Delta Plan Amendment directed staff to 
help complete a “Delta watershed-wide agreement, including potential flow measures for the 
Tuolumne River” by March 1, 2019, and to incorporate such agreements as an “alternative” for a 
future amendment to the Bay-Delta Plan to be presented to the SWRCB “as early as possible 
after December 1, 2019.” In accordance with the SWRCB’s instruction, on March 1, 2019, 
SFPUC, in partnership with other key stakeholders, submitted a proposed project description for 
the Tuolumne River that could be the basis for a voluntary substitute agreement with the 
SWRCB (“March 1st Proposed Voluntary Agreement”). On March 26, 2019, the Commission 
adopted Resolution No. 19-0057 to support the SFPUC’s participation in the Voluntary 
Agreement negotiation process. To date, those negotiations are ongoing under the California 
Natural Resources Agency and the leadership of the Newsom administration.3  
 
Water Supply – All Year Types 
 
The SFPUC historically has met demand in its service area in all year types from its 
watersheds, which consist of: 

 Tuolumne River watershed  

 Alameda Creek watershed  

 
3 California Natural Resources Agency, “Voluntary Agreements to Improve Habitat and Flow in the Delta and its 
Watersheds,” available at https://files.resources.ca.gov/voluntary-agreements/. 
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 San Mateo County watersheds 

In general, 85 percent of the supply comes from the Tuolumne River through Hetch Hetchy 
Reservoir and the remaining 15 percent comes from the local watersheds through the San 
Antonio, Calaveras, Crystal Springs, Pilarcitos and San Andreas Reservoirs.  The adopted 
WSIP retains this mix of water supply for all year types.  
 
WSIP Dry Year Water Supply Projects 
 

The WSIP authorized the SFPUC to undertake a number of water supply projects to meet dry-
year demands with no greater than 20 percent system-wide rationing in any one year. Those 
projects include the following: 

 
 Calaveras Dam Replacement Project 

Calaveras Dam is located near a seismically active fault zone and was determined to be 
seismically vulnerable.  To address this vulnerability, the SFPUC constructed a new dam 
of equal height downstream of the existing dam. Construction on the project occurred 
between 2011 and July 2019.  The SFPUC began impounding water behind the new 
dam in accordance with California Division of Safety of Dams (DSOD) guidance in the 
winter of 2018/2019. 

 Alameda Creek Recapture Project  

As a part of the regulatory requirements for future operations of Calaveras Reservoir, the 
SFPUC must implement bypass and instream flow schedules for Alameda Creek.  The 
Alameda Creek Recapture Project will recapture a portion of the water system yield lost 
due to the instream flow releases at Calaveras Reservoir or bypassed around the 
Alameda Creek Diversion Dam and return this yield to the RWS through facilities in the 
Sunol Valley.  Water that naturally infiltrates from Alameda Creek will be recaptured into 
an existing quarry pond known as SMP (Surface Mining Permit)-24 Pond F2.  The 
project will be designed to allow the recaptured water to be pumped to the Sunol Valley 
Water Treatment Plant or to San Antonio Reservoir.  Construction of this project will 
occur from spring 2021 to fall 2022. 

 Lower Crystal Springs Dam Improvements 

The Lower Crystal Springs Dam (LCSD) Improvements were substantially completed in 
November 2011.  The joint San Mateo County/SFPUC Bridge Replacement Project to 
replace the bridge across the dam was completed in January 2019.  A WSIP follow up 
project to modify the LCSD Stilling Basin for fish habitat and upgrade the fish water 
release and other valves started in April 2019.  While the main improvements to the dam 
have been completed, environmental permitting issues for reservoir operation remain 
significant.  While the reservoir elevation was lowered due to DSOD restrictions, the 
habitat for the Fountain Thistle, an endangered plant, followed the lowered reservoir 
elevation.  Raising the reservoir elevation now requires that new plant populations be 
restored incrementally before the reservoir elevation is raised.  The result is that it may 
be several years before pre-project water storage volumes can be restored. 

 Regional Groundwater Storage and Recovery Project 

The Groundwater Storage and Recovery (GSR) Project is a strategic partnership 
between SFPUC and three San Mateo County agencies – the California Water Service 
Company (serving South San Francisco and Colma), the City of Daly City, and the City 
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of San Bruno – to conjunctively operate the south Westside Groundwater Basin. The 
project sustainably manages groundwater and surface water resources in a way that 
provides supplies during times of drought.  During years of normal or heavy rainfall, the 
project would provide additional surface water to the partner agencies in San Mateo 
County in lieu of groundwater pumping.  Over time, reduced pumping creates water 
storage through natural recharge of up to 20 billion gallons of new water supply available 
during dry years.  

The project’s Final Environmental Impact Report was certified in August 2014, and the 
project also received Commission approval that month.  Phase 1 of this project consists 
of construction of thirteen well sites and is over 99 percent complete.  Phase 2 of this 
project consists of completing construction of the well station at the South San Francisco 
Main site and some carryover work that has not been completed from Phase 1.  Phase 2 
design work began in December 2019.   

 2 mgd Dry-year Water Transfer 

In 2012, the dry-year transfer was proposed between the Modesto Irrigation District and 
the SFPUC.  Negotiations were terminated because an agreement could not be 
reached.  Subsequently, the SFPUC had discussions with the Oakdale Irrigation District 
for a one-year transfer agreement with the SFPUC for 2 mgd (2,240 acre-feet).  No 
progress towards agreement on a transfer was made in 2019, but the irrigation districts 
recognize SFPUC’s continued interest and SFPUC will continue to pursue transfers. 

 
In order to achieve its target of meeting at least 80 percent of its customer demand during 
droughts with a system demand of 265 mgd, the SFPUC must successfully implement the dry-
year water supply projects included in the WSIP. 
 
Furthermore, the permitting obligations for the Calaveras Dam Replacement Project and the 
Lower Crystal Springs Dam Improvements include a combined commitment of 12.8 mgd for 
instream flows on average.  When this is reduced for an assumed Alameda Creek Recapture 
Project recovery of 9.3 mgd, the net loss of water supply is 3.5 mgd.   
 
Alternative Water Supply Planning Program 
 
The SFPUC is increasing and accelerating its efforts to acquire additional water supplies and 
explore other projects that would increase overall water supply resilience through the Alternative 
Water Supply Planning Program. The drivers for the program include: (1) the adoption of the 
Bay-Delta Plan Amendment and the resulting potential limitations to RWS supply during dry 
years, (2) the net supply shortfall following the implementation of WSIP, (3) San Francisco’s 
perpetual obligation to supply 184 MGD to the Wholesale Customers,  (4) adopted Level of 
Service Goals to limit rationing to no more than 20 percent system-wide during droughts, and 
(5) the potential need to identify water supplies that would be required to offer permanent status 
to interruptible customers. Developing additional supplies through this program would reduce 
water supply shortfalls and reduce rationing associated with such shortfalls. The planning 
priorities guiding the framework of the Alternative Water Supply Planning Program are as 
follows: 
 

1. Offset instream flow needs and meet regulatory requirements 
2. Meet existing obligations to existing permanent customers 
3. Make interruptible customers permanent 
4. Meet increased demands of existing and interruptible customers 
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In conjunction with these planning priorities, the SFPUC considers how the program fits within 
the LOS Goals and Objectives related to water supply and sustainability when considering new 
water supply opportunities. The key LOS Goals and Objectives relevant to this effort can be 
summarized as: 

 Meet dry-year delivery needs while limiting rationing to a maximum of 20 percent 
system-wide reduction in water service during extended droughts; 

 Diversify water supply options during non-drought and drought periods; 
 Improve use of new water sources and drought management, including groundwater, 

recycled water, conservation, and transfers; 
 Meet, at a minimum, all current and anticipated legal requirements for protection of fish 

and wildlife habitat; 
 Maintain operational flexibility (although this LOS Goal was not intended explicitly for the 

addition of new supplies, it is applicate here). 
Together, the planning priorities and LOS Goals and Objectives provide a lens through which 
the SFPUC considers water supply options and opportunities to meet all foreseeable water 
supply needs. 
 
In addition to the Daly City Recycled Water Expansion project4, which was a potential project 
identified in the 2015 UWMP and had committed funding at that time, the SFPUC has taken 
action to fund the study of potential additional water supply projects.  Capital projects under 
consideration to develop additional water supplies include surface water storage expansion, 
recycled water expansion, water transfers, desalination, and potable reuse.  A more detailed list 
and descriptions of these efforts are provided below.  
 
The capital projects that are under consideration would be costly and are still in the early 
feasibility or conceptual planning stages.  Because these water supply projects would take 10 to 
30 years to implement, and because required environmental permitting negotiations may reduce 
the amount of water that can be developed, the yield from these projects are not currently 
incorporated into SFPUC’s supply projections.  State and federal grants and other financing 
opportunities would be pursued for eligible projects, to the extent feasible, to offset costs borne 
by ratepayers. 
 

 Daly City Recycled Water Expansion (Regional, Normal- and Dry-Year Supply) 

This project can produce up to 3 mgd of tertiary recycled water during the irrigation 
season (~7 months).  On an average annual basis, this is equivalent to 1.25 mgd or 
1,400 acre-feet per year.  The project is envisioned to provide recycled water to 13 
cemeteries and other smaller irrigation customers, offsetting existing groundwater 
pumping from the South Westside Groundwater Basin; this will free up groundwater, 
enhancing the reliability of the Basin.  The project is a regional partnership between the 
SFPUC and Daly City.  The irrigation customers are located largely within California 
Water Service's (Cal Water's) service area. RWS customers will benefit from the 
increased reliability of the South Westside Basin for additional drinking water supply 
during droughts.  In this way, this project supports the GSR Project, which is under 
construction.  

 

 
4 While this potential project was identified in the 2015 UWMP, it has since been approved by Daly City following 
environmental review and has a higher likelihood of being implemented. 
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 ACWD-USD Purified Water Partnership (Regional, Normal- and Dry-Year Supply) 

This project could provide a new purified water supply utilizing Union Sanitary District's 
(USD) treated wastewater.  Purified water produced by advanced water treatment at 
USD could be transmitted to the Quarry Lakes Groundwater Recharge Area to 
supplement recharge into the Niles Cone Groundwater Basin or put to other uses in 
Alameda County Water District’s (ACWD) service area. With the additional water supply 
to ACWD, an in-lieu exchange with the SFPUC would result in more water left in the 
RWS. Additional water supply could also be directly transmitted to the SFPUC through a 
new intertie between ACWD and the SFPUC.  
 

 Crystal Springs Purified Water (Regional, Normal- and Dry-Year Supply) 

The Crystal Springs Purified Water (PREP) Project is a purified water project that could 
provide 6-12 mgd of water supply through reservoir water augmentation at Crystal 
Springs Reservoir, which is a facility of the RWS.  Treated wastewater from Silicon 
Valley Clean Water (SVCW) and/or the City of San Mateo would go through an 
advanced water treatment plant to produce purified water that meets state and federal 
drinking water quality standards.  The purified water would then be transmitted 10-20 
miles (depending on the alignment) to Crystal Springs Reservoir, blended with regional 
surface water supplies and treated again at Harry Tracy Water Treatment Plant.  Project 
partners include the SFPUC, BAWSCA, SVCW, CalWater, Redwood City, Foster City, 
and the City of San Mateo.  Partner agencies are contributing financial and staff 
resources towards the work effort. 
 

 Los Vaqueros Reservoir Expansion (Regional, Dry Year Supply) 
 

The Los Vaqueros Reservoir Expansion (LVE) Project is a storage project that will 
enlarge the existing reservoir located in northeastern Contra Costa County from 160,000 
acre-feet to 275,000 acre-feet.  While the existing reservoir is owned and operated by 
the Contra Costa Water District (CCWD), the expansion will have regional benefits and 
will be managed by a Joint Powers Authority (JPA) that will be set up prior to 
construction.  Meanwhile, CCWD is leading the planning, design and environmental 
review efforts.  CCWD’s Board certified the EIS/EIR and approved the LVE Project on 
May 13, 2020.  The additional storage capacity from the LVE Project would provide a dry 
year water supply benefit to the SFPUC.  BAWSCA is working in concert with the 
SFPUC to support their work effort on the LVE project. 

o Conveyance Alternatives: The SFPUC is considering two main pathways to 
move water from storage in a prospective LVE Project to the SFPUC’s service 
area, either directly to RWS facilities or indirectly via an exchange with partner 
agencies. The SFPUC is evaluating potential alignments for conveyance. 

o Bay Area Regional Reliability Shared Water Access Program (BARR 
SWAP): As part of the BARR Partnership, a consortium of 8 Bay Area water 
utilities (including ACWD, BAWSCA, CCWD, EBMUD, Marin Municipal Water 
District (MMWD), SFPUC, Valley Water, and Zone 7 Water Agency) are 
exploring opportunities to move water across the region as efficiently as possible, 
particularly during times of drought and emergencies. The BARR agencies are 
proposing two separate pilot projects in 2020-2021 through the Shared Water 
Access Program (SWAP) to test conveyance pathways and identify potential 
hurdles to better prepare for sharing water during a future drought or emergency. 
A strategy report identifying opportunities and considerations will accompany 
these pilot transfers and will be completed in 2021.  
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 Bay Area Brackish Water Desalination (Regional, Normal- and Dry-Year Supply) 

The Bay Area Brackish Water Desalination (Regional Desalination) Project is a 
partnership between CCWD, the SFPUC, Valley Water, and Zone 7 Water Agency.  
East Bay Municipal Utilities District (EBMUD) and ACWD may also participate in the 
project.  The project could provide a new drinking water supply to the region by treating 
brackish water from CCWD's existing Mallard Slough intake in Contra Costa County.  
While this project has independent utility as a water supply project, for the current 
planning effort the SFPUC is considering it as a source of supply for storage in LVE. 
While the allocations remain to be determined among partners, the SFPUC is 
considering a water supply benefit of between 5 and 15 mgd during drought conditions 
when combined with storage at LVE.  

 Calaveras Reservoir Expansion (Regional, Dry Year Supply) 

Calaveras Reservoir would be expanded to create 289,000 AF additional capacity to 
store excess Regional Water System supplies or other source water in wet and normal 
years.  In addition to reservoir enlargement, the project would involve infrastructure to 
pump water to the reservoir, such as pump stations and transmission facilities.  

 Groundwater Banking 

Groundwater banking in the Modesto Irrigation District (MID) and Turlock Irrigation 
District (TID) service areas could be used to provide some additional water supply to 
meet instream releases in dry years reducing water supply impacts to the SFPUC 
service area.  For example, additional surface water could be provided to irrigators in 
wet years, which would offset the use of groundwater, thereby allowing the groundwater 
to remain in the basin rather than be consumptively used.  The groundwater that 
remains in the basin can then be used in a subsequent dry year for irrigation, freeing up 
surface water that would have otherwise been delivered to irrigators to meet instream 
flow requirements.   

A feasibility study of this option is included in the proposed Tuolumne River Voluntary 
Agreement.  Progress on this potential water supply option will depend on the 
negotiations of the Voluntary Agreement.  

 Inter-Basin Collaborations  

Inter-Basin Collaborations could provide net water supply benefits in dry years by 
sharing responsibility for in-stream flows in the San Joaquin River and Delta more 
broadly among several tributary reservoir systems.  One mechanism by which this could 
be accomplished would be to establish a partnership between interests on the Tuolumne 
River and those on the Stanislaus River, which would allow responsibility for streamflow 
to be assigned variably based on the annual hydrology.  

As is the case with Groundwater Banking, feasibility of this option is included in the 
proposed Tuolumne River Voluntary Agreement.  

If all the projects identified through the current planning process can be implemented, there 
would still be a supply shortfall to meet projected needs.  Furthermore, each of the supply 
options being considered has its own inherent challenges and uncertainties that may affect the 
SFPUC’s ability to implement it.  
 
Given the limited availability of water supply alternatives - unless the supply risks are 
significantly reduced or our needs change significantly - the SFPUC will continue to plan, 
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develop and implement all project opportunities that can help bridge the anticipated water 
supply gaps during droughts.  In 2019, the SFPUC completed a survey among water and 
wastewater agencies within the service area to identify additional opportunities for purified 
water.  Such opportunities remain limited, but the SFPUC continues to pursue all possibilities. 
 
Projected SFPUC Regional Water System Supply Reliability  
 
The SFPUC will provide tables presenting the projected RWS supply reliability under normal, 
single dry year, and multiple dry year scenarios.  
 
Climate Change  
 
The issue of climate change has become an important factor in water resources planning in the 
State, and is frequently considered in urban water management planning processes, though the 
extent and precise effects of climate change remain uncertain.  There is convincing evidence 
that increasing concentrations of greenhouse gasses have caused and will continue to cause a 
rise in temperatures around the world, which will result in a wide range of changes in climate 
patterns.  Moreover, observational data show that a warming trend occurred during the latter 
part of the 20th century and virtually all projections indicate this will continue through the 21st 
century.  These changes will have a direct effect on water resources in California, and 
numerous studies have been conducted to determine the potential impacts to water 
resources.  Based on these studies, climate change could result in the following types of water 
resource impacts, including impacts on the watersheds in the Bay Area: 
 

 Reductions in the average annual snowpack due to a rise in the snowline and a 
shallower snowpack in the low and medium elevation zones, such as in the Tuolumne 
River basin, and a shift in snowmelt runoff to earlier in the year; 

 Changes in the timing, annual average, intensity and variability of precipitation, and an 
increased amount of precipitation falling as rain rather than snow; 

 Long-term changes in watershed vegetation and increased incidence of wildfires that 
could affect water quality and quantity; 

 Sea level rise and an increase in saltwater intrusion; 

 Increased water temperatures with accompanying potential adverse effects on some 
fisheries and water quality; 

 Increases in evaporation and concomitant increased irrigation need; and 

 Changes in urban and agricultural water demand. 

 
Both the SFPUC and BAWSCA participated in the 2020 update of the Bay Area Integrated 
Regional Water Management Plan (BAIRWMP), which includes an assessment of the potential 
climate change vulnerabilities of the region’s water resources and identifies climate change 
adaptation strategies.  In addition, the SFPUC continues to study the effect of climate change 
on the Regional Water System (RWS). These works are summarized below. 
 
Bay Area Integrated Regional Water Management Plan 
 
Climate change adaptation continues to be an overarching theme for the 2019 BAIRWMP 
update.  As stated in the BAIRWMP, identification of watershed characteristics that could 
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potentially be vulnerable to future climate change is the first step in assessing vulnerabilities of 
water resources in the Bay Area Region (Region).  Vulnerability is defined as the degree to 
which a system is exposed to, susceptible to, and able to cope with or adjust to, the adverse 
effects of climate change.  A vulnerability assessment was conducted in accordance with the 
Department of Water Resources’ (DWR’s) Climate Change Handbook for Regional Water 
Planning and using the most current science available for the Region.  The vulnerability 
assessment, summarized in the table below, provides the main water planning categories 
applicable to the Region and a general overview of the qualitative assessment of each category 
with respect to anticipated climate change impacts.  
 
 

Summary of BAIRWMP Climate Change Vulnerability Assessment 
 

Vulnerability  
Areas General Overview of Vulnerabilities 

Water Demand Urban and Agricultural Water Demand – Changes to hydrology in 
the Region as a result of climate change could lead to changes in total 
water demand and use patterns. Increased irrigation (outdoor 
landscape or agricultural) is anticipated to occur with temperature rise, 
increased evaporative losses due to warmer temperature, and a 
longer growing season. Water treatment and distribution systems are 
most vulnerable to increases in maximum day demand. 

Water Supply Imported Water – Imported water derived from the Sierra Nevada 
sources and Delta diversions provide 66 percent of the water 
resources available to the Region. Potential impacts on the availability 
of these sources resulting from climate change directly affect the 
amount of imported water supply delivered to the Region. 
 
Regional Surface Water – Although future projections suggest that 
small changes in total annual precipitation over the Region will not 
change much, there may be changes to when precipitation occurs with 
reductions in the spring and more intense rainfall in the winter. 
 
Regional Groundwater – Changes in local hydrology could affect 
natural recharge to the local groundwater aquifers and the quantity of 
groundwater that could be pumped sustainably over the long-term in 
some areas. Decreased inflow from more flashy or more intense 
runoff, increased evaporative losses and warmer and shorter winter 
seasons can alter natural recharge of groundwater. Salinity intrusion 
into coastal groundwater aquifers due to sea-level rise could interfere 
with local groundwater uses. Furthermore, additional reductions in 
imported water supplies would lead to less imported water available 
for managed recharge of local groundwater basins and potentially 
more groundwater pumping in lieu of imported water availability. 

Water Quality Imported Water – For sources derived from the Delta, sea-level rise 
could result in increases in chloride and bromide (a disinfection by-
product (DBP) precursor that is also a component of sea water), 
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Vulnerability  
Areas General Overview of Vulnerabilities 

potentially requiring changes in treatment for drinking water. Increased 
temperature could result in an increase in algal blooms, taste and odor 
events, and a general increase in DBP formation 
 
Regional Surface Water – Increased temperature could result in 
lower dissolved oxygen in streams and prolong thermocline 
stratification in lakes and reservoirs forming anoxic bottom conditions 
and algal blooms. Decrease in annual precipitation could result in 
higher concentrations of contaminants in streams during droughts or in 
association with flushing rain events. Increased wildfire risk and 
flashier or more intense storms could increase turbidity loads for water 
treatment. 
 
Regional Groundwater – Sea-level rise could result in increases in 
chlorides and bromide for some coastal groundwater basins in the 
Region. Water quality changes in imported water used for recharge 
could also impact groundwater quality. 

Sea-Level Rise Sea-level rise is additive to tidal range, storm surges, stream flows, 
and wind waves, which together will increase the potential for higher 
total water levels, overtopping, and erosion.  
 
Much of the bay shoreline is comprised of low-lying diked baylands 
which are already vulnerable to flooding. In addition to rising mean sea 
level, continued subsidence due to tectonic activity will increase the 
rate of relative sea-level rise. 
 
As sea-level rise increases, both the frequency and consequences of 
coastal storm events, and the cost of damage to the built and natural 
environment, will increase. Existing coastal armoring (including levees, 
breakwaters, and other structures) is likely to be insufficient to protect 
against projected sea-level rise. Crest elevations of structures will 
have to be raised or structures relocated to reduce hazards from 
higher total water levels and larger waves. 

Flooding Climate change projections are not sensitive enough to assess 
localized flooding, but the general expectation is that more intense 
storms would occur thereby leading to more frequent, longer and 
deeper flooding. 
 
Changes to precipitation regimes may increase flooding. 
 
Elevated Bay elevations due to sea-level rise will increase backwater 
effects exacerbating the effect of fluvial floods and storm drain 
backwater flooding. 
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Vulnerability  
Areas General Overview of Vulnerabilities 

Ecosystem and 
Habitat 

Changes in the seasonal patterns of temperature, precipitation, and 
fire due to climate change can dramatically alter ecosystems that 
provide habitats for California’s native species. These impacts can 
result in species loss, increased invasive species ranges, loss of 
ecosystem functions, and changes in vegetation growing ranges. 
 
Reduced rain and changes in the seasonal distribution of rainfall may 
alter timing of low flows in streams and rivers, which in turn would 
have consequences for aquatic ecosystems. Changes in rainfall 
patterns and air temperature may affect water temperatures, 
potentially affecting coldwater aquatic species. 
 
Bay Area ecosystems and habitat provide important ecosystem 
services, such as: carbon storage, enhanced water supply and quality, 
flood protection, food and fiber production. Climate change is 
expected to substantially change several of these services. 
 
The region provides substantial aquatic and habitat-related 
recreational opportunities, including: fishing, wildlife viewing, and wine 
industry tourism (a significant asset to the region) that may be at risk 
due to climate change effects. 

Hydropower Currently, several agencies in the Region produce or rely on 
hydropower produced outside of the Region for a portion of their 
power needs. As the hydropower is produced in the Sierra, there may 
be changes in the future in the timing and amount of energy produced 
due to changes in the timing and amount of runoff as a result of 
climate change.  
 
Some hydropower is also produced within the region and could also 
be affected by changes in the timing and amount of runoff. 

Source: 2019 Bay Area Integrated Regional Water Management Plan (BAIRWMP), Table 16-3. 

 
 
SFPUC Climate Change Studies 

The SFPUC views assessment of the effects of climate change as an ongoing project requiring 
regular updating to reflect improvements in climate science, atmospheric/ocean modeling, and 
human response to the threat of greenhouse gas emissions. Climate change research by the 
SFPUC began in 2009 and continues to be refined. In its 2012 report “Sensitivity of Upper 
Tuolumne River Flow to Climate Change Scenarios,” the SFPUC assessed the sensitivity of runoff 
into Hetch Hetchy Reservoir to a range of changes in temperature and precipitation due to climate 
change. Key conclusions from the report include the following: 

 With differing increases in temperature alone, the median annual runoff at Hetch Hetchy 
would decrease by 0.7-2.1% from present-day conditions by 2040 and by 2.6-10.2% from 



 
 

 

15

present-day by 2100. Adding differing decreases in precipitation on top of temperature 
increases, the median annual runoff at Hetch Hetchy would decrease by 7.6-8.6% from 
present-day conditions by 2040 and by 24.7-29.4% from present-day conditions by 2100. 

 In critically dry years, these reductions in annual runoff at Hetch Hetchy would be 
significantly greater, with runoff decreasing up to 46.5% from present day conditions by 
2100 utilizing the same climate change scenarios. 

 In addition to the total change in runoff, there will be a shift in the annual distribution of 
runoff. Winter and early spring runoff would increase and late spring and summer runoff 
would decrease. 

 Under all scenarios, snow accumulation would be reduced and snow would melt earlier in 
the spring, with significant reductions in maximum peak snow water equivalent under most 
scenarios. 

Currently, the SFPUC is conducting a comprehensive assessment of the potential effects of 
climate change on water supply using a wide range of plausible increases in temperature and 
changes in precipitation to address the wide uncertainty in climate projections over the planning 
horizon 2020 to 2070. There are many uncertain factors such as climate change, changing 
regulations, water quality, growth and economic cycles that may create vulnerabilities for the 
Regional Water System’s ability to meet levels of service. The uncertainties associated with the 
degree to which these factors will occur and how much risk they present to the water system is 
difficult to predict, but nonetheless they need to be considered in SFPUC planning. To address 
this planning challenge, the project uses a vulnerability-based planning approach to explore a 
range of future conditions to identify vulnerabilities, assess the risks associated with these 
vulnerabilities that could lead to developing an adaptation plan that is flexible and robust to a wide 
range of future outcomes.  
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Common Language for BAWSCA Member Agencies’  

2020 UWMP Updates 
 
 

BAWSCA 
 
Description of BAWSCA 
 
BAWSCA provides regional water reliability planning and conservation programming for the 
benefit of its 26 member agencies that purchase wholesale water supplies from the San 
Francisco Public Utilities Commission (SFPUC).  Collectively, the BAWSCA member agencies 
deliver water to over 1.8 million residents and nearly 40,000 commercial, industrial and 
institutional accounts in Alameda, San Mateo and Santa Clara Counties. 
 
BAWSCA also represents the collective interests of these wholesale water customers on all 
significant technical, financial, and policy matters related to the operation and improvement of 
the SFPUC’s Regional Water System (RWS). 
 
BAWSCA’s role in the development of the 2020 Urban Water Management Plan (UWMP) 
updates is to work with its member agencies and the SFPUC to seek consistency among   
UWMP documents.  
 
Regional Water Demand and Conservation Projections 
 
In June 2020, BAWSCA completed the Regional Water Demand and Conservation Projections 
Report (Demand Study).1  The goal of the Demand Study was to develop transparent, 
defensible, and uniform demand and conservation savings projections for each Wholesale 
Customer using a common methodology to support both regional and individual agency 
planning efforts and compliance with the new statewide water efficiency targets required by 
Assembly Bill (AB) 1668 and  Senate Bill (SB) 606. 
 
Through the Demand Study process, BAWSCA and the Wholesale Customers (1) quantified the 
total average-year water demand for each BAWSCA member agency through 2045, (2) 
quantified passive and active conservation water savings potential for each individual Wholesale 
Customer through 2045, and (3) identified 24 conservation programs with high water savings 
potential and/or member agency interest.  Implementation of these conservation measures, 
along with passive conservation, is anticipated to yield an additional 37.3 MGD of water savings 
by 2045.  Based on the revised water demand projections, the identified water conservation 
savings, increased development and use of other local supplies by the Wholesale Customers, 
and other actions, the collective purchases of the BAWSCA member agencies from the SFPUC 
are projected to stay below 184 MGD through 2045. 
 
As part of the Demand Study, each Wholesale Customer was provided with a demand model 
that can be used to support ongoing demand and conservation planning efforts, including 
UWMP preparation. 
 

 
1 Phase III Final Report: http://bawsca.org/uploads/pdf/BAWSCA_Regional_Water_Demand_and_ 
Conservation%20Projections%20Report_Final.pdf 
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Long-Term Reliable Water Supply Strategy 
 
BAWSCA’s Long-Term Reliable Water Supply Strategy (Strategy), completed in February 2015, 
quantified the water supply reliability needs of the BAWSCA member agencies through 2040, 
identified the water supply management projects and/or programs (projects) that could be 
developed to meet those needs, and prepared an implementation plan for the Strategy’s 
recommendations.  
 
When the 2015 Demand Study concluded it was determined that while there is no longer a 
regional normal year supply shortfall, there was a regional drought year supply shortfall of up to 
43 MGD.  In addition, key findings from the Strategy's project evaluation analysis included: 

 Water transfers represent a high priority element of the Strategy. 
 Desalination potentially provides substantial yield, but its high effective costs and 

intensive permitting requirements make it a less attractive drought year supply 
alternative. 

 Other potential regional projects provide tangible, though limited, benefit in reducing dry-
year shortfalls given the small average yields in drought years. 

Since 2015, BAWSCA has completed a comprehensive update of demand projections and 
engaged in significant efforts to improve regional reliability and reduce the dry-year water supply 
shortfall. 
 
Water Transfers.  BAWSCA successfully facilitated two transfers of portions of Individual Supply 
Guarantee (ISG) between BAWSCA agencies in 2017 and 2018.  Such transfers benefit all 
BAWSCA agencies by maximizing use of existing supplies.  BAWSCA is currently working on 
an amendment to the Water Supply Agreement between the SFPUC and BAWSCA agencies to 
establish a mechanism by which member agencies that have an ISG may participate in 
expedited transfers of a portion of ISG and a portion of a Minimum Annual Purchase 
Requirement.  In 2019, BAWSCA participated in a pilot water transfer that, while ultimately 
unsuccessful, surfaced important lessons learned and produced interagency agreements that 
will serve as a foundation for future transfers.  BAWSCA is currently engaged in the Bay Area 
Regional Reliability Partnership2 (BARR), a partnership among eight Bay Area water utilities 
(including the SFPUC, Alameda County Water District, BAWSCA, Contra Costa Water District, 
Santa Clara Valley Water District) to identify opportunities to move water across the region as 
efficiently as possible, particularly during times of drought and emergencies. 
 
Regional Projects.  Since 2015, BAWSCA has coordinated with local and State agencies on 
regional projects with potential dry-year water supply benefits for BAWSCA’s agencies.  These 
efforts include storage projects, indirect/direct water reuse projects, and studies to evaluate the 
capacity and potential for various conveyance systems to bring new supplies to the region. 
 
BAWSCA continues to implement the Strategy recommendations in coordination with BAWSCA 
member agencies.  Strategy implementation will be adaptively managed to account for changing 
conditions and to ensure that the goals of the Strategy are met in an efficient and cost-effective 
manner.  On an annual basis, BAWSCA will reevaluate Strategy recommendations and results 
in conjunction with development of the BAWSCA’s FY 2021-22 Work Plan.  In this way, actions 
can be modified to accommodate changing conditions and new developments. 
 
 

 
2 https://www.bayareareliability.com/ 



Rev. 4/21/2021 5:33 PM 
 
3

Making Conservation a Way of Life Strategic Plan 
 
Following the 2014-2016 drought, the State of California (State) developed the “Making Water 
Conservation a California Way of Life” framework to address the long-term water use efficiency 
requirements called for in executive orders issued by Governor Brown.  In May of 2018, AB 
1668 and SB 606 (collectively referred to as the efficiency legislation) went into effect, which 
built upon the executive orders implementing new urban water use objectives for urban retail 
water suppliers. 
 
BAWSCA led its member agencies in a multi-year effort to develop and implement a strategy to 
meet these new legislative requirements.  BAWSCA’s Making Conservation a Way of Life 
Strategic Plan (Strategic Plan) provided a detailed roadmap for member agencies to improve 
water efficiency. BAWSCA implementing the following elements of the Strategic Plan: 

 Conducted an assessment of the agencies’ current practices and water industry best 
practices for three components of the efficiency legislation that, based on a preliminary 
review, present the greatest level of uncertainty and potential risk to the BAWSCA 
agencies. The three components were: 

1. Development of outdoor water use budgets in a manner that incorporates 
landscape area, local climate, and new satellite imagery data. 

2. Commercial, Industrial, and Institutional water use performance measures. 

3. Water loss requirements. 

 Organized an Advanced Metering Infrastructure symposium to enable information 
exchange, including case studies, implementation strategies, and data analysis 
techniques. 

 Initiated a regional CII audit pilot program, which BAWSCA aims to complete in 2021.3 

 Implemented a regional program for water loss control to help BAWSCA agencies 
comply with regulatory requirements and implement cost-effective water loss 
interventions. 

 Engaged with the SFPUC to audit meter testing and calibration practices for SFPUC’s 
meters at BAWSCA agency turnouts. 

 
Finally, BAWSCA's Demand Study developed water demand and conservation projections 
through 2045 for each BAWSCA agency. These projects are designed to provide valuable 
insights on long-term water demand patterns and conservation savings potential to support 
regional efforts, such as implementation of BAWSCA’s Long-Term Reliable Water Supply 
Strategy. 
 

 
3 Efforts on the CII audit pilot program stalled in March 2020 due to the COVID 19 pandemic and related shelter-in-
place orders. 
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Tier Two Drought Allocations 
 
The Wholesale Customers have negotiated and adopted the Tier Two Plan, referenced above, 
which allocates the collective Wholesale Customer share from the Tier One Plan among each of 
the 26 Wholesale Customers.  These Tier Two allocations are based on a formula that takes 
into account multiple factors for each Wholesale Customer including: 

 Individual Supply Guarantee; 

 Seasonal use of all available water supplies; and 

 Residential per capita use. 

 
The water made available to the Wholesale Customers collectively will be allocated among 
them in proportion to each Wholesale Customer’s Allocation Basis, expressed in millions of 
gallons per day (mgd), which in turn is the weighted average of two components.  The first 
component is the Wholesale Customer’s Individual Supply Guarantee, as stated in the WSA, 
and is fixed.  The second component, the Base/Seasonal Component, is variable and is 
calculated using the monthly water use for three consecutive years prior to the onset of the 
drought for each of the Wholesale Customers for all available water supplies.  The second 
component is accorded twice the weight of the first, fixed component in calculating the 
Allocation Basis.  Minor adjustments to the Allocation Basis are then made to ensure a minimum 
cutback level, a maximum cutback level, and a sufficient supply for certain Wholesale 
Customers.   
 
The Allocation Basis is used in a fraction, as numerator, over the sum of all Wholesale 
Customers’ Allocation Bases to determine each Wholesale Customer’s Allocation Factor.  The 
final shortage allocation for each Wholesale Customer is determined by multiplying the amount 
of water available to the Wholesale Customers’ collectively under the Tier One Plan, by the 
Wholesale Customer’s Allocation Factor.  
 
The Tier Two Plan requires that the Allocation Factors be calculated by BAWSCA each year in 
preparation for a potential water shortage emergency.  As the Wholesale Customers change 
their water use characteristics (e.g., increases or decreases in SFPUC purchases and use of 
other water sources, changes in monthly water use patterns, or changes in residential per capita 
water use), the Allocation Factor for each Wholesale Customer will also change.  However, for 
long-term planning purposes, each Wholesale Customer shall use as its Allocation Factor, the 
value identified in the Tier Two Plan when adopted. 
 
Per WSA Section 3.11, the Tier One and Tier Two Plans will be used to allocate water from the 
Regional Water System between Retail and Wholesale Customers during system-wide 
shortages of 20% or less.   For Regional Water System shortages in excess of 20%, San 
Francisco shall (a) follow the Tier 1 Shortage Plan allocations up to the 20% reduction, (b) meet 
and discuss how to implement incremental reductions above 20% with the Wholesale 
Customers, and (c) make a final determination of allocations above the 20% reduction. After the 
SFPUC has made the final allocation decision, the Wholesale Customers shall be free to 
challenge the allocation on any applicable legal or equitable basis.  For purposes of the 2020 
UWMPs, for San Francisco Regional Water System (RWS) shortages in excess of 20%, the 
allocations among the Wholesale Customers is assumed to be equivalent among them and to 
equal the drought cutback to Wholesale Customer by the SFPUC. 
 



Rev. 4/21/2021 5:33 PM 
 
5

The Tier Two Plan, which initially expired in 2018, has been extended by the BAWSCA Board of 
Directors every year since for one additional calendar year.  In November 2020, the BAWSCA 
Board voted to extend the Tier Two Plan through the end of 2021. 
 
SFPUC’s Efforts to Develop of Alternative Water Supplies 
 
With the adoption of the Bay-Delta Plan Phase 1 (Bay-Delta Plan) by the State Water 
Resources Control Board in December of 2018, coupled with the uncertainties associated with 
litigation and the development of Voluntary Agreements that, if successful, would provide an 
alternative to the 40% unimpaired flow requirement that is required by the Bay-Delta Plan, 
BAWSCA redoubled its efforts to ensure that the SFPUC took necessary action to develop 
alternative water supplies such that they would be in place to fill any potential gap in supply by 
implementation of the Bay-Delta Plan and that the SFPUC would be able to meet its legal and 
contractual obligations to its Wholesale Customers.     
 
In 2019, BAWSCA held numerous meetings with the SFPUC encouraging them to develop a 
division within their organization whose chief mission was to spearhead alternative water supply 
development.  On June 25, 2019, BAWSCA provided a written and oral statement to the 
Commissioners urging the SFPUC to focus on developing new sources of supply in a manner 
similar to how it addressed the implementation of the Water System Improvement Program 
(WSIP).  BAWSCA urged that a new water supply program was called for, with clear objectives, 
persistent focus, a dedicated team, adequate funding, and a plan for successful execution.  The 
SFPUC Commission supported BAWSCA’s recommendation and directed staff to undertake 
such an approach. 
 
In early 2020, the SFPUC began implementation of the Alternative Water Supply Planning 
Program (AWSP), a program designed to investigate and plan for new water supplies to 
address future long-term water supply reliability challenges and vulnerabilities on the RWS.   
 
Included in the AWSP is a suite of diverse, non-traditional supply projects that, to a great 
degree, leverage regional partnerships and are designed to meet the water supply needs of the 
SFPUC Retail and Wholesale Customers through 2045. As of the most recent Alternative Water 
Supply Planning Quarterly Update, SFPUC has budgeted $264 million over the next ten years 
to fund water supply projects.  BAWSCA is heavily engaged with the SFPUC on its AWSS 
efforts. 
 
BAWSCA Conservation Programs 
 
BAWSCA manages a Regional Water Conservation Program comprised of several programs 
and initiatives that support and augment member agencies’ and customers’ efforts to use water 
more efficiently.  These efforts extend limited water supplies that are available to meet both 
current and future water needs; increase drought reliability of the existing water system; and 
save money for both the member agencies and their customers. 
 
The implementation of the Regional Water Conservation Program builds upon both the Water 
Conservation Implementation Plan (WCIP, completed in September 2009) and the Regional 
Demand and Conservation Projections Project (Demand Study, completed in June of 2020). 
These efforts include both Core Programs (implemented regionally throughout the BAWSCA 
service area) and Subscription Programs (funded by individual member agencies that elect to 
participate and implement them within their respective service areas).  
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BAWSCA’s Core Conservation Programs include organizing classes open to the public on 
topics such as water efficient landscape education and water-wise gardening, assistance 
related to automated metering infrastructure, and other associated programs that work to 
promote smart water use and practices.  BAWSCA’s Subscription Programs include numerous 
rebate programs, educational programs that can be offered to area schools, technical 
assistance to member agencies in evaluating water loss, and programs to train and certify 
contractors employed to install water efficient landscape.  In total, BAWSCA offers 22 programs 
to its member agencies and that number continues to grow over time. 
 
Each fiscal year, BAWSCA prepares an Annual Water Conservation Report that documents 
how all of BAWSCA’s 26 member agencies have benefitted from the Core Conservation 
Programs. Additionally, the report highlights how all 26 member agencies participate in one or 
more of the Subscription Programs offered by BAWSCA, such as rebates, water loss 
management and large landscape audits. The Demand Study indicates that through a 
combination of active and passive conservation, 37.3 MGD will be conserved by BAWSCA’s 
member agencies by 2045.  
.   
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SFPUC’s Decision to use With Bay-Delta Plan Scenario in UWMP Submittal Tables 

The adoption of the Bay-Delta Plan Amendment may significantly impact the supply available 
from the RWS. SFPUC recognizes that the Bay-Delta Plan Amendment has been adopted and 
that, given that it is now state law, we must plan for a future in which it is fully implemented.  
SFPUC also acknowledges that the plan is not self-implementing and therefore does not 
automatically go into effect. SFPUC is currently pursuing a voluntary agreement as well as a 
lawsuit which would limit implementation of the Plan. With both of these processes occurring on 
an unknown timeline, SFPUC does not know at this time when the Bay-Delta Plan Amendment 
is likely to go into effect. As a result, it makes sense to conduct future supply modeling for a 
scenario that doesn’t include implementation of the Bay-Delta Plan Amendment, as that 
represents a potential supply reliability scenario. 
Because of the uncertainty surrounding implementation of the Bay-Delta Plan Amendment, the 
SFPUC conducted water service reliability assessment that includes: (1) a scenario in which the 
Bay-Delta Plan Amendment is fully implemented in 2023, and (2) a scenario that considers the 
SFPUC system’s current situation without the Bay-Delta Plan Amendment. The two scenarios 
provide a bookend for the possible future scenarios regarding RWS supplies. The standardized 
tables associated with the SFPUC’s UWMP contain the future scenario that assumes 
implementation of the Bay-Delta Plan Amendment starting in 2023. 

Bay-Delta Plan Implementation Starting Year 

Because of the uncertainty surrounding implementation of the Bay-Delta Plan Amendment, the 
water service reliability assessment presented in the SFPUC’s draft UWMP looks at two future 
supply scenarios, both with and without implementation of the Bay-Delta Plan Amendment. 
Although the SWRCB has stated it intends to implement the Bay-Delta Plan Amendment on the 
Tuolumne River by the year 2022, given the current level of uncertainty, it is assumed for the 
purposes of the SFPUC’s draft UWMP that the Bay-Delta Plan Amendment will be fully 
implemented starting in 2023. 

SFPUC’s Decision to Present Both Modeling Results in its UWMP 

A key input for the HHLSM model is the anticipated level of demand on the RWS. Supply 
modeling results presented in the text of the SFPUC’s UWMP reflect an input of projected 
demands on the RWS consisting of (1) projected retail demands on the RWS (total retail 
demands minus local groundwater and recycled water supplies), and (2) projected Wholesale 
Customer purchases. The SFPUC has a Level of Service objective of meeting average annual 
water demand of 265 mgd from the SFPUC watersheds for retail and Wholesale Customers 
during non-drought years, as well as a contractual obligation to supply 184 mgd to the 
Wholesale Customers. Therefore, the SFPUC has also conducted modeling based on a 
demand of 265 mgd in order to facilitate planning that supports meeting this Level of Service 
goal and their contractual obligations. 
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OUR MISSION: To provide our customers with high-quality, efficient and reliable water, power and sewer 

services in a manner that values environmental and community interests and sustains the resources entrusted 
to our care. 

525 Golden Gate Avenue, 13th Floor 

San Francisco, CA 94102 

T  415.554.3155 

F  415.554.3161 

TTY  415.554.3488

March 30, 2021 

Danielle McPherson 

Senior Water Resources Specialist  

Bay Area Water Supply and Conservation Agency 

155 Bovet Road, Suite 650  

San Mateo, CA 94402 

Dear Ms. McPherson, 

Attached please find additional supply reliability modeling results conducted by 

the SFPUC. The SFPUC has conducted additional supply reliability modeling 

under the following planning scenarios: 

• Projected supply reliability for years 2020 through 2045, assuming that

demand is equivalent to the sum of the projected retail demands on the

Regional Water System (RWS) and Wholesale Customer purchase

request projections provided to SFPUC by BAWSCA on January 21st

(see Table 1 below).

• Under the above demand conditions, projected supply reliability for

scenarios both with and without implementation of the Bay-Delta Plan

Amendment starting in 2023.

The SFPUC will be using this supply modeling in the text of its draft UWMP and 

moving the original modeling results into an appendix. 

Table 1: Retail and Wholesale RWS Demand Assumptions Used for Additional 

Supply Reliability Modeling (mgd) 

2020 2025 2030 2035 2040 2045 

Retail 66.5 67.2 67.5 68.6 70.5 73.7 

Wholesale1, 2 132.1 146.0 147.9 151.9 156.3 162.8 

Total 198.6 213.2 215.4 220.5 226.8 236.5 
1 Wholesale purchase request projections provided to the SFPUC by BAWSCA on 

January 21st, 2021 
2 Includes demands for Cities of San Jose and Santa Clara 

Please note the following about the information presented in the attached 

tables: 



• Assumptions about infrastructure conditions remain the same as what

was provided in our January 22nd letter.

• The Tier 1 allocations were applied to the RWS supplies to determine

the wholesale supply, as was also described in the January 22nd letter;

for any system-wide shortage above 20%, the Tier 1 split for a 20%

shortage was applied.

• The SFPUC water supply planning methodology, including simulation of

an 8.5-year design drought, is used to develop these estimates of water

supply available from the RWS for five dry years.  In each demand

scenario for 2020 through 2045, the RWS deliveries are estimated

using the standard SFPUC procedure, which includes adding increased

levels of rationing as needed to balance the demands on the RWS

system with available water supply.  Some simulations may have

increased levels of rationing in the final years of the design drought

sequence, which can influence the comparison of results in the first five

years of the sequence.

• Tables 7 and 8 in the attached document provide RWS and wholesale

supply availability for the five-year drought risk assessment from 2021

to 2025. SFPUC’s modeling approach does not allow for varying

demands over the course of a dry year sequence. Therefore, the supply

projections for 2021 to 2025 are based on meeting 2020 levels of

demand. However, in years when the Bay-Delta Plan Amendment is not

in effect, sufficient RWS supplies will be available to meet the

Wholesale Customers’ purchase requests assuming that they are

between the 2020 and 2025 projected levels. This is not reflected in

Tables 7 and 8 because SFPUC did not want to make assumptions

about the growth of purchase requests between 2020 and 2025.

In our draft UWMP, we acknowledge that we have a Level of Service objective 

of meeting average annual water demand of 265 mgd from the SFPUC 

watersheds for retail and Wholesale Customers during non-drought years, as 

well as a contractual obligation to supply 184 mgd to the Wholesale 

Customers. Therefore, we will still include the results of our modeling based on 

a demand of 265 mgd in order to facilitate planning that supports meeting this 

Level of Service objective and our contractual obligations. The results of this 

modeling will be in an appendix to the draft UWMP. As will be shown in this 

appendix, in a normal year the SFPUC can provide up to 265 mgd of supply 

from the RWS. The RWS supply projections shown in the attached tables are 

more accurately characterized as supplies that will be used to meet projected 

retail and Wholesale Customer demands. 

It is our understanding that you will pass this information on to the Wholesale 

Customers. If you have any questions or need additional information, please do 

not hesitate to contact Sarah Triolo, at striolo@sfwater.org or (628) 230 0802. 

mailto:striolo@sfwater.org


Sincerely, 

Paula Kehoe 

Director of Water Resources



Table 2: Projected Total RWS Supply Utilized and Portion of RWS Supply Utilized by 
Wholesale Customers in Normal Years [For Table 6-9]: 

Year 2020 2025 2030 2035 2040 2045 

RWS Supply Utilized (mgd) 198.6 213.2 215.4 220.5 226.8 236.5 

RWS Supply Utilized by 
Wholesale Customersa (mgd) 

132.1 146.0 147.9 151.9 156.3 162.8 

a RWS supply utilized by Wholesale Customers is equivalent to purchase request projections provided to 
SFPUC by BAWSCA on January 21, 2021, and includes Cities of San Jose and Santa Clara. 

Basis of Water Supply Data: With Bay-Delta Plan Amendment 

Table 3a: Basis of Water Supply Data [For Table 7-1], Base Year 2020, With Bay-
Delta Plan Amendment 

Year Type 
Base 
Year 

RWS 
Volume 

Available 
(mgd) 

% of 
Average 
Supply 

Wholesale 
Volume 

Available 
(mgd) 

Notes on Calculation of Wholesale 
Supply 

Average year 2020 198.6 100% 132.1 

Single dry year 198.6 100% 132.1 

Consecutive 1st Dry year 198.6 100% 132.1 

Consecutive 2nd Dry year 198.6 100% 132.1 

Consecutive 3rd Dry year1 119.2 60% 74.5 
• At shortages 20% or greater, wholesale

allocation is assumed to be 62.5%

Consecutive 4th Dry year 119.2 60% 74.5 • Same as above

Consecutive 5th Dry year 119.2 60% 74.5 • Same as above
1 Assuming this year represents 2023, when Bay Delta Plan Amendment would come into effect. 

Table 3b: Basis of Water Supply Data [For Table 7-1], Base Year 2025, With Bay-
Delta Plan Amendment 

Year Type 
Base 
Year 

RWS 
Volume 

Available 
(mgd) 

% of 
Average 
Supply 

Wholesale 
Volume 

Available 
(mgd) 

Notes on Calculation of Wholesale 
Supply 

Average year 2025 213.2 100% 146.0 

Single dry year 149.2 70% 93.3 
• At shortages 20% or greater,

wholesale allocation is assumed to
be 62.5%

Consecutive 1st Dry year 149.2 70% 93.3 • Same as above

Consecutive 2nd Dry year 127.9 60% 80.0 • Same as above

Consecutive 3rd Dry year 127.9 60% 80.0 • Same as above

Consecutive 4th Dry year 127.9 60% 80.0 • Same as above

Consecutive 5th Dry year 127.9 60% 80.0 • Same as above



Table 3c: Basis of Water Supply Data [For Table 7-1], Base Year 2030, With Bay-
Delta Plan Amendment 

Year Type 
Base 
Year 

RWS 
Volume 

Available 
(mgd) 

% of 
Average 
Supply 

Wholesale 
Volume 

Available 
(mgd) 

Notes on Calculation of Wholesale 
Supply 

Average year 2030 215.4 100% 147.9 

Single dry year 150.8 70% 94.2 
• At shortages 20% or greater,

wholesale allocation is assumed to
be 62.5%

Consecutive 1st Dry year 150.8 70% 94.2 • Same as above

Consecutive 2nd Dry year 129.2 60% 80.8 • Same as above

Consecutive 3rd Dry year 129.2 60% 80.8 • Same as above

Consecutive 4th Dry year 129.2 60% 80.8 • Same as above

Consecutive 5th Dry year 129.2 60% 80.8 • Same as above

Table 3d: Basis of Water Supply Data [For Table 7-1], Base Year 2035, With Bay-
Delta Plan Amendment 

Year Type 
Base 
Year 

RWS 
Volume 

Available 
(mgd) 

% of 
Average 
Supply 

Wholesale 
Volume 

Available 
(mgd) 

Notes on Calculation of Wholesale 
Supply 

Average year 2035 220.5 100% 151.9 

Single dry year 154.4 70% 96.5 
• At shortages 20% or greater,

wholesale allocation is assumed to
be 62.5%

Consecutive 1st Dry year 154.4 70% 96.5 • Same as above

Consecutive 2nd Dry year 132.3 60% 82.7 • Same as above

Consecutive 3rd Dry year 132.3 60% 82.7 • Same as above

Consecutive 4th Dry year 132.3 60% 82.7 • Same as above

Consecutive 5th Dry year 121.3 55% 75.8 • Same as above

Table 3e: Basis of Water Supply Data [For Table 7-1], Base Year 2040, With Bay-
Delta Plan Amendment 

Year Type 
Base 
Year 

RWS 
Volume 

Available 
(mgd) 

% of 
Average 
Supply 

Wholesale 
Volume 

Available 
(mgd) 

Notes on Calculation of Wholesale 
Supply 

Average year 2040 226.8 100% 156.3 

Single dry year 158.8 70% 99.2 
• At shortages 20% or greater,

wholesale allocation is assumed to
be 62.5%

Consecutive 1st Dry year 158.8 70% 99.2 • Same as above

Consecutive 2nd Dry year 136.1 60% 85.1 • Same as above

Consecutive 3rd Dry year 136.1 60% 85.1 • Same as above

Consecutive 4th Dry year 120.2 53% 75.1 • Same as above

Consecutive 5th Dry year 120.2 53% 75.1 • Same as above



Table 3f: Basis of Water Supply Data [For Table 7-1], Base Year 2045, With Bay-Delta 
Plan Amendment 

Year Type 
Base 
Year 

RWS 
Volume 

Available 
(mgd) 

% of 
Average 
Supply 

Wholesale 
Volume 

Available 
(mgd) 

Notes on Calculation of Wholesale 
Supply 

Average year 2045 236.5 100% 162.8 

Single dry year 141.9 60% 88.7 
• At shortages 20% or greater,

wholesale allocation is assumed to
be 62.5%

Consecutive 1st Dry year 141.9 60% 88.7 • Same as above

Consecutive 2nd Dry year 141.9 60% 88.7 • Same as above

Consecutive 3rd Dry year 141.9 60% 88.7 • Same as above

Consecutive 4th Dry year 120.6 51% 75.4 • Same as above

Consecutive 5th Dry year 120.6 51% 75.4 • Same as above

Table 3g: Projected RWS Supply Availability [Alternative to Table 7-1], Years 2020-
2045, With Bay-Delta Plan Amendment 

Year 2020 2025 2030 2035 2040 2045 

Average year 100% 100% 100% 100% 100% 100% 

Single dry year 100% 70% 70% 70% 70% 60% 

Consecutive 1st Dry year 100% 70% 70% 70% 70% 60% 

Consecutive 2nd Dry year 100% 60% 60% 60% 60% 60% 

Consecutive 3rd Dry year1 60% 60% 60% 60% 60% 60% 

Consecutive 4th Dry year 60% 60% 60% 60% 53% 51% 

Consecutive 5th Dry year 60% 60% 60% 55% 53% 51% 

1 Assuming that at base year 2020, this year represents 2023, when Bay Delta Plan Amendment would 

come into effect. 



  

 

Basis of Water Supply Data: Without Bay-Delta Plan Amendment 
 
Table 4a: Basis of Water Supply Data [For Table 7-1], Base Year 2020, Without Bay-
Delta Plan Amendment 

Year Type 
Base 
Year 

RWS 
Volume 

Available 
(mgd) 

% of 
Average 
Supply 

Wholesale 
Volume 

Available 
(mgd) 

Notes on Calculation of 
Wholesale Supply 

Average year 2020 198.6 100% 132.1  

Single dry year  198.6 100% 132.1  

Consecutive 1st Dry year  198.6 100% 132.1  

Consecutive 2nd Dry year  198.6 100% 132.1  

Consecutive 3rd Dry year  198.6 100% 132.1  

Consecutive 4th Dry year  198.6 100% 132.1  

Consecutive 5th Dry year  198.6 100% 132.1  

 

Table 4b: Basis of Water Supply Data [For Table 7-1], Base Year 2025, Without Bay-
Delta Plan Amendment 

Year Type 
Base 
Year 

RWS 
Volume 

Available 
(mgd) 

% of 
Average 
Supply 

Wholesale 
Volume 

Available 
(mgd) 

Notes on Calculation of 
Wholesale Supply 

Average year 2025 213.2 100% 146.0  

Single dry year  213.2 100% 146.0  

Consecutive 1st Dry year  213.2 100% 146.0  

Consecutive 2nd Dry year  213.2 100% 146.0  

Consecutive 3rd Dry year  213.2 100% 146.0  

Consecutive 4th Dry year  213.2 100% 146.0  

Consecutive 5th Dry year  213.2 100% 146.0  

 

Table 4c: Basis of Water Supply Data [For Table 7-1], Base Year 2030, Without Bay-
Delta Plan Amendment 

Year Type 
Base 
Year 

RWS 
Volume 

Available 
(mgd) 

% of 
Average 
Supply 

Wholesale 
Volume 

Available 
(mgd) 

Notes on Calculation 
of Wholesale Supply 

Average year 2030 215.4 100% 147.9  

Single dry year  215.4 100% 147.9  

Consecutive 1st Dry year  215.4 100% 147.9  

Consecutive 2nd Dry year  215.4 100% 147.9  

Consecutive 3rd Dry year  215.4 100% 147.9  

Consecutive 4th Dry year  215.4 100% 147.9  

Consecutive 5th Dry year  215.4 100% 147.9  

 

 
 
 



  

 

Table 4d: Basis of Water Supply Data [For Table 7-1], Base Year 2035, Without Bay-
Delta Plan Amendment 

Year Type 
Base 
Year 

RWS 
Volume 

Available 
(mgd) 

% of 
Average 
Supply 

Wholesale 
Volume 

Available 
(mgd) 

Notes on Calculation 
of Wholesale Supply 

Average year 2035 220.5 100% 151.9  

Single dry year  220.5 100% 151.9  

Consecutive 1st Dry year  220.5 100% 151.9  

Consecutive 2nd Dry year  220.5 100% 151.9  

Consecutive 3rd Dry year  220.5 100% 151.9  

Consecutive 4th Dry year  220.5 100% 151.9  

Consecutive 5th Dry year  220.5 100% 151.9  

 

Table 4e: Basis of Water Supply Data [For Table 7-1], Base Year 2040, Without Bay-
Delta Plan Amendment 

Year Type 
Base 
Year 

RWS 
Volume 

Available 
(mgd) 

% of 
Average 
Supply 

Wholesale 
Volume 

Available 
(mgd) 

Notes on Calculation 
of Wholesale Supply 

Average year 2040 226.8 100% 156.3  

Single dry year  226.8 100% 156.3  

Consecutive 1st Dry year  226.8 100% 156.3  

Consecutive 2nd Dry year  226.8 100% 156.3  

Consecutive 3rd Dry year  226.8 100% 156.3  

Consecutive 4th Dry year  226.8 100% 156.3  

Consecutive 5th Dry year  226.8 100% 156.3  

 

Table 4f: Basis of Water Supply Data [For Table 7-1], Base Year 2045, Without Bay-
Delta Plan Amendment 

Year Type 
Base 
Year 

RWS 
Volume 

Available 
(mgd) 

% of 
Average 
Supply 

Wholesale 
Volume 

Available 
(mgd) 

Notes on Calculation of 
Wholesale Supply 

Average year 2045 236.5 100% 162.8  

Single dry year  236.5 100% 162.8  

Consecutive 1st Dry year  236.5 100% 162.8  

Consecutive 2nd Dry year  236.5 100% 162.8  

Consecutive 3rd Dry year  236.5 100% 162.8  

Consecutive 4th Dry year  212.8 90% 139.1 

• At a 10% shortage level, 
the wholesale allocation is 
64% of available supply 

• The retail allocation is 
36% of supply, which 
resulted in a positive 
allocation to retail of 2.9 
mgd, which was re-
allocated to the Wholesale 
Customers 

Consecutive 5th Dry year  212.8 90% 139.1 • Same as above 



  

 

 

 

 
 
Table 4g: Projected RWS Supply [Alternative to Table 7-1], Years 2020-2045, Without 
Bay-Delta Plan Amendment 

Year 2020 2025 2030 2035 2040 2045 

Average year 100% 100% 100% 100% 100% 100% 

Single dry year 100% 100% 100% 100% 100% 100% 

Consecutive 1st Dry year 100% 100% 100% 100% 100% 100% 

Consecutive 2nd Dry year 100% 100% 100% 100% 100% 100% 

Consecutive 3rd Dry year 100% 100% 100% 100% 100% 100% 

Consecutive 4th Dry year 100% 100% 100% 100% 100% 90% 

Consecutive 5th Dry year 100% 100% 100% 100% 100% 90% 

 
 



  

 

Supply Projections for Consecutive Five Dry Year Sequences 
 
 
Table 5: Projected Multiple Dry Years Wholesale Supply from RWS [For Table 7-4], 
With Bay-Delta Plan Amendment 

 2025 2030 2035 2040 2045 

First year 93.3 94.2 96.5 99.2 88.7 

Second year 80.0 80.8 82.7 85.1 88.7 

Third year 80.0 80.8 82.7 85.1 88.7 

Fourth year 80.0 80.8 82.7 75.1 75.4 

Fifth year 80.0 80.8 75.8 75.1 75.4 

 
Table 6: Projected Multiple Dry Years Wholesale Supply from RWS [For Table 7-4], 
Without Bay-Delta Plan Amendment 

 2025 2030 2035 2040 2045 

First year 146.0 147.9 151.9 156.3 162.8 

Second year 146.0 147.9 151.9 156.3 162.8 

Third year 146.0 147.9 151.9 156.3 162.8 

Fourth year 146.0 147.9 151.9 156.3 139.1 

Fifth year 146.0 147.9 151.9 156.3 139.1 

 
Table 7: Projected Regional Water System Supply for 5-Year Drought Risk 
Assessment [For Table 7-5], With Bay-Delta Plan Amendment. This table assumes 
Bay Delta Plan comes into effect in 2023. 

Year 2021 2022 2023 2024 2025 

RWS Supply (mgd) 198.6 198.6 119.2 119.2 119.2 

Wholesale Supply (mgd) 132.1 132.1 74.5 74.5 74.5 

 
Table 8: Projected Regional Water System Supply for 5-Year Drought Risk 
Assessment [For Table 7-5], Without Bay Delta Plan 

Year 2021 2022 2023 2024 2025 

RWS Supply (mgd) 198.6 198.6 198.6 198.6 198.6 

Wholesale Supply (mgd) 132.1 132.1 132.1 132.1 132.1 

 



Agency 2025 2030 2035 2040 2045

ACWD 7.87 7.68 7.68 7.68 7.68 9.11

Brisbane/GVMID 0.64 0.89 0.89 0.88 0.89 0.89

Burlingame 3.48 4.33 4.40 4.47 4.58 4.69

Coastside 1.02 1.40 1.38 1.36 1.33 1.33

CalWater Total 29.00 29.99 29.74 29.81 30.27 30.70

Daly City 3.97 3.57 3.52 3.49 3.46 3.43

East Palo Alto 1.57 1.88 1.95 2.10 2.49 2.89

Estero 4.34 4.07 4.11 4.18 4.23 4.38

Hayward 13.92 17.86 18.68 19.75 20.82 22.14

Hillsborough 2.62 3.26 3.25 3.26 3.26 3.26

Menlo Park 2.96 3.55 3.68 3.87 4.06 4.29

Mid-Peninsula 2.66 2.86 2.84 2.88 2.89 2.93

Millbrae 1.90 2.29 2.50 2.45 2.82 3.20

Milpitas 5.92 6.59 6.75 7.03 7.27 7.53

Mountain View 7.67 8.60 8.90 9.20 9.51 9.93

North Coast 2.37 2.34 2.33 2.34 2.34 2.34

Palo Alto 9.75 10.06 10.15 10.28 10.51 10.79

Purissima Hills 1.75 2.09 2.09 2.12 2.13 2.15

Redwood City 8.76 8.46 8.49 8.64 8.74 8.90

San Bruno 0.95 3.24 3.22 3.20 3.20 3.21

San Jose 4.26 4.50 4.50 4.50 4.50 4.50

Santa Clara 3.27 4.50 4.50 4.50 4.50 4.50

Stanford 1.43 2.01 2.18 2.35 2.53 2.70

Sunnyvale 9.33 9.16 9.30 10.70 11.44 12.10

Westborough 0.82 0.86 0.85 0.85 0.84 0.84

Total 132.22 146.01 147.87 151.90 156.31 162.76
a Wholesale RWS purchase projections for 2025, 2030, 2035, 2040, and 2045 were provided to BAWSCA 
between July 2020 and January 2021 by the Member Agencies following the completion of the June 2020 
Demand Study.

2020 
Actual

Projected Wholesale RWS Purchases

Section 1: Basis for Calculations. Projected Wholesale RWS Purchases Through 2045

Table A: Wholesale RWS Actual Purchases in 2020 and Projected Purchases for 2025, 2030, 

2035, 2040, and 2045 (mgd)a
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Agency 2021b 2022b 2023c 2024c 2025c

ACWD 7.87 9.44 9.46 9.46 9.46 9.46

Brisbane/GVMID 0.64 0.62 0.65 0.65 0.65 0.65

Burlingame 3.48 3.34 3.35 3.35 3.35 3.35

Coastside 1.02 1.54 1.23 1.23 1.23 1.23

CalWater Total 29.00 29.66 29.81 29.81 29.81 29.81

Daly City 3.97 4.00 4.01 4.01 4.01 4.01

East Palo Alto 1.57 1.63 1.69 1.69 1.69 1.69

Estero 4.34 4.48 4.51 4.51 4.51 4.51

Hayward 13.92 14.47 15.12 15.12 15.12 15.12

Hillsborough 2.62 2.95 3.05 3.05 3.05 3.05

Menlo Park 2.96 2.92 2.93 2.93 2.93 2.93

Mid-Peninsula 2.66 2.65 2.80 2.80 2.80 2.80

Millbrae 1.90 1.95 2.15 2.15 2.15 2.15

Milpitas 5.92 5.88 5.34 5.34 5.34 5.34

Mountain View 7.67 7.80 8.05 8.05 8.05 8.05

North Coast 2.37 2.58 2.66 2.66 2.66 2.66

Palo Alto 9.75 9.44 9.66 9.66 9.66 9.66

Purissima Hills 1.75 1.97 2.02 2.02 2.02 2.02

Redwood City 8.76 8.72 9.07 9.07 9.07 9.07

San Bruno 0.95 3.39 3.40 3.40 3.40 3.40

San Jose 4.26 4.31 4.51 4.51 4.51 4.51

Santa Clara 3.27 3.29 3.50 3.50 3.50 3.50

Stanford 1.43 1.40 1.54 1.54 1.54 1.54

Sunnyvale 9.33 9.35 9.45 9.45 9.45 9.45

Westborough 0.82 0.84 0.81 0.81 0.81 0.81

Total 132.22 138.61 140.77 140.77 140.77 140.77

c The SFPUC's supply reliability tables assume the Bay-Delta Plan takes effect in 2023. In the event of a
shortage, the Tier 2 Plan specifies that each agencies' Allocation Factor would be calculated once at the onset 
of a shortage based on the previous year's use and remains the same until the shortage condition is over. 
Therefore, for the purpose of drought allocations for the 5-year Drought Risk Assessment, wholesale RWS 
demand is assumed to remain static from 2022 through the drought sequence.

b Wholesale RWS purchase projections for 2021 and 2022 were provided to Christina Tang, BAWSCA's 
Finance Manager, by the Member Agencies in January 2021.

2020 
Actual

Projected and Estimated Wholesale RWS Purchases

Table B: Basis for the 5-Year Drought Risk Assessment Wholesale RWS Actual Purchases in 
2020 and 2021-2025 Projected Purchases (mgd)
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2020e 2025 2030 2035 2040 2045

Projected Purchasesd 132.2 146.0 147.9 151.9 156.3 162.8

Consecutive 1st Dry Year 138.6 93.3 94.2 96.5 99.2 88.7

Consecutive 2nd Dry Year 140.8 80.0 80.8 82.7 85.1 88.7

Consecutive 3rd Dry Year 74.5 80.0 80.8 82.7 85.1 88.7

Consecutive 4th Dry Year 74.5 80.0 80.8 82.7 75.1 75.4

Consecutive 5th Dry Year 74.5 80.0 80.8 75.8 75.1 75.4

2020 2025 2030 2035 2040 2045

Projected Purchasesd 132.2 146.0 147.9 151.9 156.3 162.8

Consecutive 1st Dry Year 138.6 146.0 147.9 151.9 156.3 162.8

Consecutive 2nd Dry Year 140.8 146.0 147.9 151.9 156.3 162.8

Consecutive 3rd Dry Year 140.8 146.0 147.9 151.9 156.3 162.8

Consecutive 4th Dry Year 140.8 146.0 147.9 151.9 156.3 162.8

Consecutive 5th Dry Year 140.8 146.0 147.9 151.9 156.3 162.8

2020 2025 2030 2035 2040 2045

Projected Purchasesd 0% 0% 0% 0% 0% 0%

Consecutive 1st Dry Year 0% 36% 36% 36% 37% 46%

Consecutive 2nd Dry Year 0% 45% 45% 46% 46% 46%

Consecutive 3rd Dry Year 47% 45% 45% 46% 46% 46%

Consecutive 4th Dry Year 47% 45% 45% 46% 52% 54%

Consecutive 5th Dry Year 47% 45% 45% 50% 52% 54%
g Agencies that wish to use new or different projected RWS purchases may use the percent cutbacks listed in 
this table to determine their drought allocation.

Table D: Wholesale RWS Demand (Combined Totals from Tables A and B) (mgd)f

Table E: Percent Cutback to the Wholesale Customers With  Bay-Delta Plang

f The SFPUC's modeling approach does not allow for varying demands over the course of a dry year sequence. 
Additionally, the Tier 2 Plan calculates each agencies' Allocation Factor once at the onset of a drought and it 
remains the same until the shortage condition is over.  When system-wide shortages are projected, wholesale 
RWS demand is assumed to be static for the remainder of the drought sequence.

e In years when the Bay-Delta Plan is not in effect, sufficient RWS supplies will be available to meet the 
Wholesale Customers’ purchase requests assuming that they are between the 2020 and 2025 projected levels.  

As such, RWS supply available to the Wholesale Customers in the 1st and 2nd consecutive dry years under base 
year 2020 is equal to the cumulative projected wholesale RWS purchases for 2021 and 2022, respectively.

d Values for 2020 are actual purchases.  This row aligns with what is labeled as an "Average Year" in Tables 3a-
3f in the SFPUC's March 30th letter.  However, these values do not represent an average year and instead are 
actual purchases for 2020 or projected purchases for 2025 through 2045.

Section 2: Drought Allocations With  Bay-Delta Plan

Table C: RWS Supply Available to the Wholesale Customers (Combined Tables 3a-3f from the 

SFPUC's March 30th letter) With  Bay-Delta Plan (mgd)
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Year 2020 2021 2022 2023 2024 2025

Consecutive Dry Year Actual 1st 2nd 3rd 4th 5th

Wholesale RWS Demand 132.2 138.6 140.8 140.8 140.8 140.8

Wholesale RWS Supply Available 132.2 138.6 140.8 74.5 74.5 74.5

Percent Cutback 0% 0% 0% 47% 47% 47%

Agency 2021 2022 2023 2024 2025

ACWD 7.87 9.44 9.46 5.01 5.01 5.01

Brisbane/GVMID 0.64 0.62 0.65 0.34 0.34 0.34

Burlingame 3.48 3.34 3.35 1.77 1.77 1.77

Coastside 1.02 1.54 1.23 0.65 0.65 0.65

CalWater Total 29.00 29.66 29.81 15.78 15.78 15.78

Daly City 3.97 4.00 4.01 2.12 2.12 2.12

East Palo Alto 1.57 1.63 1.69 0.89 0.89 0.89

Estero 4.34 4.48 4.51 2.39 2.39 2.39

Hayward 13.92 14.47 15.12 8.00 8.00 8.00

Hillsborough 2.62 2.95 3.05 1.61 1.61 1.61

Menlo Park 2.96 2.92 2.93 1.55 1.55 1.55

Mid-Peninsula 2.66 2.65 2.80 1.48 1.48 1.48

Millbrae 1.90 1.95 2.15 1.14 1.14 1.14

Milpitas 5.92 5.88 5.34 2.83 2.83 2.83

Mountain View 7.67 7.80 8.05 4.26 4.26 4.26

North Coast 2.37 2.58 2.66 1.41 1.41 1.41

Palo Alto 9.75 9.44 9.66 5.11 5.11 5.11

Purissima Hills 1.75 1.97 2.02 1.07 1.07 1.07

Redwood City 8.76 8.72 9.07 4.80 4.80 4.80

San Bruno 0.95 3.39 3.40 1.80 1.80 1.80

San Jose 4.26 4.31 4.51 2.39 2.39 2.39

Santa Clara 3.27 3.29 3.50 1.85 1.85 1.85

Stanford 1.43 1.40 1.54 0.82 0.82 0.82

Sunnyvale 9.33 9.35 9.45 5.00 5.00 5.00

Westborough 0.82 0.84 0.81 0.43 0.43 0.43

Total 132.2 138.6 140.8 74.5 74.5 74.5

Table F2: Individual Agency Drought Allocations [For Tables 7-1 and 7-5], Base Year 2020, 
With  Bay-Delta Plan (mgd)

2020 
Actual

Wholesale RWS Drought Allocations

Table F1: Basis of Water Supply Data [For Tables 7-1 and 7-5], Base Year 2020, With  Bay-
Delta Plan (mgd)
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Consecutive Dry Year 1st 2nd 3rd 4th 5th

Wholesale RWS Demand 146.0 146.0 146.0 146.0 146.0

Wholesale RWS Supply Available 93.3 80.0 80.0 80.0 80.0

Percent Cutback 36% 45% 45% 45% 45%

Consecutive Dry Year 1st 2nd 3rd 4th 5th

ACWD 4.91 4.21 4.21 4.21 4.21

Brisbane/GVMID 0.57 0.49 0.49 0.49 0.49

Burlingame 2.76 2.37 2.37 2.37 2.37

Coastside 0.89 0.77 0.77 0.77 0.77

CalWater Total 19.16 16.43 16.43 16.43 16.43

Daly City 2.28 1.96 1.96 1.96 1.96

East Palo Alto 1.20 1.03 1.03 1.03 1.03

Estero 2.60 2.23 2.23 2.23 2.23

Hayward 11.41 9.78 9.78 9.78 9.78

Hillsborough 2.08 1.79 1.79 1.79 1.79

Menlo Park 2.27 1.95 1.95 1.95 1.95

Mid-Peninsula 1.83 1.57 1.57 1.57 1.57

Millbrae 1.46 1.25 1.25 1.25 1.25

Milpitas 4.21 3.61 3.61 3.61 3.61

Mountain View 5.49 4.71 4.71 4.71 4.71

North Coast 1.49 1.28 1.28 1.28 1.28

Palo Alto 6.43 5.51 5.51 5.51 5.51

Purissima Hills 1.33 1.14 1.14 1.14 1.14

Redwood City 5.40 4.63 4.63 4.63 4.63

San Bruno 2.07 1.77 1.77 1.77 1.77

San Jose 2.88 2.47 2.47 2.47 2.47

Santa Clara 2.88 2.47 2.47 2.47 2.47

Stanford 1.28 1.10 1.10 1.10 1.10

Sunnyvale 5.85 5.02 5.02 5.02 5.02

Westborough 0.55 0.47 0.47 0.47 0.47

Total 93.3 80.0 80.0 80.0 80.0

Table G2: Individual Agency Drought Allocations [For Tables 7-1 and 7-4], Base 
Year 2025, With  Bay-Delta Plan (mgd)

Wholesale RWS Drought Allocations

Table G1: Basis of Water Supply Data [For Tables 7-1 and 7-4], Base Year 2025, 
With  Bay-Delta Plan (mgd)
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Consecutive Dry Year 1st 2nd 3rd 4th 5th

Wholesale RWS Demand 147.9 147.9 147.9 147.9 147.9

Wholesale RWS Supply Available 94.2 80.8 80.8 80.8 80.8

Percent Cutback 36% 45% 45% 45% 45%

Consecutive Dry Year 1st 2nd 3rd 4th 5th

ACWD 4.89 4.20 4.20 4.20 4.20

Brisbane/GVMID 0.56 0.48 0.48 0.48 0.48

Burlingame 2.80 2.40 2.40 2.40 2.40

Coastside 0.88 0.75 0.75 0.75 0.75

CalWater Total 18.94 16.25 16.25 16.25 16.25

Daly City 2.24 1.92 1.92 1.92 1.92

East Palo Alto 1.24 1.07 1.07 1.07 1.07

Estero 2.62 2.24 2.24 2.24 2.24

Hayward 11.90 10.21 10.21 10.21 10.21

Hillsborough 2.07 1.78 1.78 1.78 1.78

Menlo Park 2.35 2.01 2.01 2.01 2.01

Mid-Peninsula 1.81 1.55 1.55 1.55 1.55

Millbrae 1.59 1.37 1.37 1.37 1.37

Milpitas 4.30 3.69 3.69 3.69 3.69

Mountain View 5.67 4.86 4.86 4.86 4.86

North Coast 1.48 1.27 1.27 1.27 1.27

Palo Alto 6.47 5.55 5.55 5.55 5.55

Purissima Hills 1.33 1.14 1.14 1.14 1.14

Redwood City 5.41 4.64 4.64 4.64 4.64

San Bruno 2.05 1.76 1.76 1.76 1.76

San Jose 2.87 2.46 2.46 2.46 2.46

Santa Clara 2.87 2.46 2.46 2.46 2.46

Stanford 1.39 1.19 1.19 1.19 1.19

Sunnyvale 5.92 5.08 5.08 5.08 5.08

Westborough 0.54 0.47 0.47 0.47 0.47

Total 94.2 80.8 80.8 80.8 80.8

Table H2: Individual Agency Drought Allocations [For Tables 7-1 and 7-4], Base 
Year 2030, With  Bay-Delta Plan (mgd)

Wholesale RWS Drought Allocations

Table H1: Basis of Water Supply Data [For Tables 7-1 and 7-4], Base Year 2030, 
With  Bay-Delta Plan (mgd)
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Consecutive Dry Year 1st 2nd 3rd 4th 5th

Wholesale RWS Demand 151.9 151.9 151.9 151.9 151.9

Wholesale RWS Supply Available 96.5 82.7 82.7 82.7 75.8

Percent Cutback 36% 46% 46% 46% 50%

Consecutive Dry Year 1st 2nd 3rd 4th 5th

ACWD 4.88 4.18 4.18 4.18 3.83

Brisbane/GVMID 0.56 0.48 0.48 0.48 0.44

Burlingame 2.84 2.44 2.44 2.44 2.23

Coastside 0.86 0.74 0.74 0.74 0.68

CalWater Total 18.94 16.23 16.23 16.23 14.88

Daly City 2.22 1.90 1.90 1.90 1.74

East Palo Alto 1.33 1.14 1.14 1.14 1.05

Estero 2.66 2.28 2.28 2.28 2.09

Hayward 12.55 10.75 10.75 10.75 9.86

Hillsborough 2.07 1.78 1.78 1.78 1.63

Menlo Park 2.46 2.10 2.10 2.10 1.93

Mid-Peninsula 1.83 1.57 1.57 1.57 1.44

Millbrae 1.56 1.34 1.34 1.34 1.22

Milpitas 4.47 3.83 3.83 3.83 3.51

Mountain View 5.84 5.01 5.01 5.01 4.59

North Coast 1.49 1.27 1.27 1.27 1.17

Palo Alto 6.53 5.60 5.60 5.60 5.13

Purissima Hills 1.34 1.15 1.15 1.15 1.06

Redwood City 5.49 4.70 4.70 4.70 4.31

San Bruno 2.03 1.74 1.74 1.74 1.60

San Jose 2.86 2.45 2.45 2.45 2.25

Santa Clara 2.86 2.45 2.45 2.45 2.25

Stanford 1.49 1.28 1.28 1.28 1.17

Sunnyvale 6.80 5.83 5.83 5.83 5.34

Westborough 0.54 0.46 0.46 0.46 0.42

Total 96.5 82.7 82.7 82.7 75.8

Table I2: Individual Agency Drought Allocations [For Tables 7-1 and 7-4], Base 
Year 2035, With  Bay-Delta Plan (mgd)

Wholesale RWS Drought Allocations

Table I1: Basis of Water Supply Data [For Tables 7-1 and 7-4], Base Year 2035, 
With  Bay-Delta Plan (mgd)
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Consecutive Dry Year 1st 2nd 3rd 4th 5th

Wholesale RWS Demand 156.3 156.3 156.3 156.3 156.3

Wholesale RWS Supply Available 99.2 85.1 85.1 75.1 75.1

Percent Cutback 37% 46% 46% 52% 52%

Consecutive Dry Year 1st 2nd 3rd 4th 5th

ACWD 4.87 4.18 4.18 3.69 3.69

Brisbane/GVMID 0.56 0.48 0.48 0.43 0.43

Burlingame 2.91 2.49 2.49 2.20 2.20

Coastside 0.85 0.73 0.73 0.64 0.64

CalWater Total 19.21 16.48 16.48 14.54 14.54

Daly City 2.20 1.88 1.88 1.66 1.66

East Palo Alto 1.58 1.36 1.36 1.20 1.20

Estero 2.69 2.30 2.30 2.03 2.03

Hayward 13.21 11.34 11.34 10.00 10.00

Hillsborough 2.07 1.78 1.78 1.57 1.57

Menlo Park 2.58 2.21 2.21 1.95 1.95

Mid-Peninsula 1.84 1.58 1.58 1.39 1.39

Millbrae 1.79 1.53 1.53 1.35 1.35

Milpitas 4.62 3.96 3.96 3.49 3.49

Mountain View 6.03 5.18 5.18 4.57 4.57

North Coast 1.49 1.27 1.27 1.12 1.12

Palo Alto 6.67 5.72 5.72 5.05 5.05

Purissima Hills 1.35 1.16 1.16 1.03 1.03

Redwood City 5.55 4.76 4.76 4.20 4.20

San Bruno 2.03 1.74 1.74 1.54 1.54

San Jose 2.86 2.45 2.45 2.16 2.16

Santa Clara 2.86 2.45 2.45 2.16 2.16

Stanford 1.61 1.38 1.38 1.22 1.22

Sunnyvale 7.26 6.23 6.23 5.49 5.49

Westborough 0.54 0.46 0.46 0.41 0.41

Total 99.2 85.1 85.1 75.1 75.1

Table J2: Individual Agency Drought Allocations [For Tables 7-1 and 7-4], Base 
Year 2040, With  Bay-Delta Plan (mgd)

Wholesale RWS Drought Allocations

Table J1: Basis of Water Supply Data [For Table 7-1 and 7-4], Base Year 2040, 
With  Bay-Delta Plan (mgd)
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Consecutive Dry Year 1st 2nd 3rd 4th 5th

Wholesale RWS Demand 162.8 162.8 162.8 162.8 162.8

Wholesale RWS Supply Available 88.7 88.7 88.7 75.4 75.4

Percent Cutback 46% 46% 46% 54% 54%

Consecutive Dry Year 1st 2nd 3rd 4th 5th

ACWD 4.97 4.97 4.97 4.22 4.22

Brisbane/GVMID 0.49 0.49 0.49 0.41 0.41

Burlingame 2.56 2.56 2.56 2.17 2.17

Coastside 0.72 0.72 0.72 0.61 0.61

CalWater Total 16.73 16.73 16.73 14.22 14.22

Daly City 1.87 1.87 1.87 1.59 1.59

East Palo Alto 1.58 1.58 1.58 1.34 1.34

Estero 2.39 2.39 2.39 2.03 2.03

Hayward 12.07 12.07 12.07 10.26 10.26

Hillsborough 1.78 1.78 1.78 1.51 1.51

Menlo Park 2.34 2.34 2.34 1.99 1.99

Mid-Peninsula 1.59 1.59 1.59 1.36 1.36

Millbrae 1.74 1.74 1.74 1.48 1.48

Milpitas 4.11 4.11 4.11 3.49 3.49

Mountain View 5.41 5.41 5.41 4.60 4.60

North Coast 1.28 1.28 1.28 1.09 1.09

Palo Alto 5.88 5.88 5.88 5.00 5.00

Purissima Hills 1.17 1.17 1.17 1.00 1.00

Redwood City 4.85 4.85 4.85 4.12 4.12

San Bruno 1.75 1.75 1.75 1.49 1.49

San Jose 2.45 2.45 2.45 2.08 2.08

Santa Clara 2.45 2.45 2.45 2.08 2.08

Stanford 1.47 1.47 1.47 1.25 1.25

Sunnyvale 6.59 6.59 6.59 5.61 5.61

Westborough 0.46 0.46 0.46 0.39 0.39

Total 88.7 88.7 88.7 75.4 75.4

Table K2: Individual Agency Drought Allocations [For Tables 7-1 and 7-4], Base 
Year 2045, With  Bay-Delta Plan (mgd)

Wholesale RWS Drought Allocations

Table K1: Basis of Water Supply Data [For Tables 7-1 and 7-4], Base Year 2045, 
With  Bay-Delta Plan (mgd)
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2020 2025 2030 2035 2040 2045

Projected Purchasesi 132.2 146.0 147.9 151.9 156.3 162.8

Consecutive 1st Dry Year 132.2 146.0 147.9 151.9 156.3 162.8

Consecutive 2nd Dry Year 132.2 146.0 147.9 151.9 156.3 162.8

Consecutive 3rd Dry Year 132.2 146.0 147.9 151.9 156.3 162.8

Consecutive 4th Dry Year 132.2 146.0 147.9 151.9 156.3 139.1

Consecutive 5th Dry Year 132.2 146.0 147.9 151.9 156.3 139.1

2020 2025 2030 2035 2040 2045

Projected Purchasesi 132.2 146.0 147.9 151.9 156.3 162.8

Consecutive 1st Dry Year 132.2 146.0 147.9 151.9 156.3 162.8

Consecutive 2nd Dry Year 132.2 146.0 147.9 151.9 156.3 162.8

Consecutive 3rd Dry Year 132.2 146.0 147.9 151.9 156.3 162.8

Consecutive 4th Dry Year 132.2 146.0 147.9 151.9 156.3 162.8

Consecutive 5th Dry Year 132.2 146.0 147.9 151.9 156.3 162.8

2020 2025 2030 2035 2040 2045

Projected Purchasesi 0% 0% 0% 0% 0% 0%

Consecutive 1st Dry Year 0% 0% 0% 0% 0% 0%

Consecutive 2nd Dry Year 0% 0% 0% 0% 0% 0%

Consecutive 3rd Dry Year 0% 0% 0% 0% 0% 0%

Consecutive 4th Dry Year 0% 0% 0% 0% 0% 15%

Consecutive 5th Dry Year 0% 0% 0% 0% 0% 15%

h The SFPUC's modeling approach does not allow for varying demands over the course of a dry year 
sequence.  However, the SFPUC has indicated that sufficient supplies are available to meet wholesale RWS 
demand so long as they reasonably stay within 2020 and 2040 levels.  The SFPUC's modeling does not 

indicate cutbacks will be required till the 4th and 5th consecutive dry year at 2045 levels.

i Values for 2020 are actual purchases.  This row aligns with what is labeled as an "Average Year" in Tables 4a-
4f in the SFPUC's March 30th letter.  However, these values do not represent an average year and instead are 
actual purchases for 2020 or projected purchases for 2025 through 2045.

Table M: Wholesale RWS Demand (Combined Totals from Tables A and B) (mgd)

Table N: Percent Cutback to the Wholesale Customers Without  Bay-Delta Plan

Section 3: Drought Allocations Without  Bay-Delta Plan

Table L: RWS Supply Available to the Wholesale Customers (Combined Tables 4a-4f from the 

SFPUC's March 30th letter) Without  Bay-Delta Plan (mgd)h
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1st 2nd 3rd 4th 5th

162.8 162.8 162.8 162.8 162.8

162.8 162.8 162.8 139.1 139.1
0% 0% 0% Tier 2 Plan Tier 2 Plan

Consecutive Dry Year 1st 2nd 3rd 4th 5th

ACWD 9.11 9.11 9.11 8.20 8.20 10.0%

Brisbane/GVMID 0.89 0.89 0.89 0.74 0.74 16.8%

Burlingame 4.69 4.69 4.69 4.02 4.02 14.3%

Coastside 1.33 1.33 1.33 1.19 1.19 10.0%

CalWater Total 30.70 30.70 30.70 26.73 26.73 12.9%

Daly City 3.43 3.43 3.43 3.01 3.01 12.4%

East Palo Alto 2.89 2.89 2.89 2.68 2.68 7.3%

Estero 4.38 4.38 4.38 3.94 3.94 10.0%

Hayward 22.14 22.14 22.14 18.67 18.67 15.7%

Hillsborough 3.26 3.26 3.26 2.93 2.93 10.2%

Menlo Park 4.29 4.29 4.29 3.58 3.58 16.5%

Mid-Peninsula 2.93 2.93 2.93 2.63 2.63 10.0%

Millbrae 3.20 3.20 3.20 2.54 2.54 20.7%

Milpitas 7.53 7.53 7.53 6.55 6.55 13.1%

Mountain View 9.93 9.93 9.93 8.91 8.91 10.3%

North Coast 2.34 2.34 2.34 2.11 2.11 10.0%

Palo Alto 10.79 10.79 10.79 9.71 9.71 10.0%

Purissima Hills 2.15 2.15 2.15 1.41 1.41 34.5%

Redwood City 8.90 8.90 8.90 7.92 7.92 11.1%

San Bruno 3.21 3.21 3.21 2.60 2.60 19.1%

San Jose 4.50 4.50 4.50 2.95 2.95 34.5%

Santa Clara 4.50 4.50 4.50 2.95 2.95 34.5%

Stanford 2.70 2.70 2.70 2.27 2.27 16.0%

Sunnyvale 12.10 12.10 12.10 10.11 10.11 16.5%

Westborough 0.84 0.84 0.84 0.76 0.76 10.0%

Total 162.8 162.8 162.8 139.1 139.1

Table O2: Individual Agency Drought Allocations [For Tables 7-1 and 7-4], Base Year 2045, 
Without  Bay-Delta Plan (mgd)

Table O1: Basis of Water Supply Data [For Tables 7-1 and 7-4], Base Year 2045, Without  Bay-
Delta Plan (mgd)

Tier 2 Drought 
Cutback

Wholesale RWS Drought Allocations

Consecutive Dry Year

Wholesale RWS Demand

Wholesale RWS Supply Available

Percent Cutback
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Water Workshop Number 3
Water Supply Planning Scenarios

March 26, 2021

1

Operated by the San Francisco Public Utilities Commission



Introduction

• Ten water supply planning scenarios were run using our HHLSM 
system modeling tool and the Regional Water System Supply and 
Demand Worksheet.

• For each scenario the ultimate result is either a surplus or deficit of 
supply, and each scenario produces different results, demonstrating 
the effect of the choices that are made.

• The assumptions and results for each scenario will be displayed in 
this presentation.

• The presentation concludes with a summary table of the bottom-line 
results for all the scenarios.
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The Ten Scenarios

I. Previous Demand Estimates
II. Current Conditions
III. Tuolumne River Voluntary Agreement
IV. Bay-Delta Plan
V. Bay-Delta Plan with Alternative Water Supply Projects
VI. Bay-Delta Plan with Alternative Water Supply Projects and Modified Rationing Policy
VII. Bay-Delta Plan with Alternative Water Supply Projects, Modified Rationing Policy and 

Modified Design Drought
VIII. Water Quality Certification (401) with Alternative Water Supply Projects, Modified 

Rationing Policy and Modified Design Drought
IX. NGO scenario 1: Current system, 198 mgd constant demand, Bay-Delta Plan flows
X. NGO Scenario 2: Current system, 223 mgd constant demand, 7 ½ year design drought, 

Bay-Delta Plan flows

3



I. Prior Demand Estimates

4

• Includes retail demand projections from the 2015 Urban Water Management Plan
• Includes 2015 purchase projections from wholesale customers
• Includes current side agreement on flows in the lower Tuolumne River
• Yield values are based on the 8.5-year design drought and the adopted WSIP rationing policy

SFPUC Water Supply and Demand Worksheet Results
All values are in million gallons per day (MGD)

2020 2025 2030 2035 2040 2045

Total Yield: 245 257 257 257 257 NA

RWS Demand: 230 236 241 247 255 NA

Lower Tuolumne Contribution: NA NA NA NA NA NA

Surplus or Deficit: 15 21 17 10 3 NA
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II. Current Conditions

6

• Includes updated demand projections for anticipated development in retail service area*
• Includes most recent purchase projections from wholesale customers*
• Includes a total of 9 MGD for San Jose and Santa Clara*
• Includes the 1995 side agreement on flows in the lower Tuolumne River
• Yield values are based on the 8.5-year design drought and the adopted WSIP rationing policy

SFPUC Water Supply and Demand Worksheet Results
All values are in million gallons per day (MGD)

FY 2019-20 2025 2030 2035 2040 2045

Total Yield: 245 257 257 257 257 257

RWS Demand: 198 213 215 220 227 236

Lower Tuolumne Contribution: NA NA NA NA NA NA

Surplus or Deficit: 46 44 42 37 31 21

* Base Conditions in later slides



II. Current Conditions
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III. Tuolumne River Voluntary Agreement

8

SFPUC Water Supply and Demand Worksheet Results
All values are in million gallons per day (MGD)

FY 2019-20 2025 2030 2035 2040 2045

Total Yield: 245 241 241 241 241 241

RWS Demand: 198 213 215 220 227 236

Lower Tuolumne Contribution: NA 14 14 14 14 14

Surplus or Deficit: 46 28 26 21 15 5

• Base Conditions
• Yield values are based on the 8.5-year design drought and the adopted WSIP rationing policy
• Includes SFPUC contribution to the TRVA, displayed in the graph as a reduction in Firm Yield
• SFPUC contributions are calculated according to the 4th Agreement and assumes continuation of the 

1995 side agreement.



III. Tuolumne River Voluntary Agreement
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IV. Bay-Delta Plan

10

SFPUC Water Supply and Demand Worksheet Results
All values are in million gallons per day (MGD)

FY 2019-20 2025 2030 2035 2040 2045

Total Yield: 245 152 152 152 152 152
RWS Demand: 198 213 215 220 227 236

Lower Tuolumne Contribution: NA 93 93 93 93 93
Surplus or Deficit: 46 -61 -64 -69 -75 -85

• Base Conditions
• Yield values are based on the 8.5-year design drought and the adopted WSIP rationing policy
• Includes SFPUC contribution to the Bay-Delta Plan displayed in the graph as a reduction in Firm Yield, 

assuming the flow requirement is 40% of unimpaired flow at La Grange from February through June.  
Current FERC flow requirements are assumed for the rest of the year.

• SFPUC contributions are calculated according to the 4th Agreement and assuming continuation of the 
1995 side agreement.



IV. Bay-Delta Plan
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V. Bay-Delta Plan with Alternative Water Supply Projects

12

SFPUC Water Supply and Demand Worksheet Results
All values are in million gallons per day (MGD)

FY 2019-20 2025 2030 2035 2040 2045

Total Yield: 245 154 158 158 192 192
RWS Demand: 198 213 215 220 227 236

Lower Tuolumne Contribution: NA 93 93 93 93 93
Alternative Water Supply Projects: NA 2 5 5 35 35

Surplus or Deficit: 46 -59 -58 -63 -35 -45

• Base Conditions
• Yield values are based on the 8.5-year design drought and the adopted WSIP rationing policy
• Includes SFPUC contribution to the Bay-Delta Plan displayed in the graph as a reduction in Firm Yield, assuming the 

flow requirement is 40% of unimpaired flow at La Grange from February through June.  Current FERC flow 
requirements are assumed for the rest of the year.

• SFPUC contributions are calculated according to the 4th Agreement and continuation of the 1995 side agreement.
• Includes a total of 35 MGD of new water supply projects, which are assumed to be added between 2025 and 2040.  

The firm yield from the new projects is shown separately in the table to demonstrate the estimated development of the 
projects over time.  The new project yield is also included in the Total Yield shown in the table. 



V. Bay-Delta Plan with Alternative Water Supply Projects
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VI. Bay-Delta Plan with Alternative Water Supply 
Projects and Modified Rationing Policy

14

SFPUC Water Supply and Demand Worksheet Results
All values are in million gallons per day (MGD)

FY 2019-20 2025 2030 2035 2040 2045

Total Yield: 262 165 169 169 205 205
RWS Demand: 198 213 215 220 227 236

Lower Tuolumne Contribution: NA 93 93 93 93 93
Surplus or Deficit: 64 -48 -47 -52 -21 -31

• Base Conditions
• Yield values are based on the 8.5-year design drought
• Includes SFPUC contribution to the Bay-Delta Plan displayed in the graph as a reduction in Firm Yield, assuming the 

flow requirement is 40% of unimpaired flow at La Grange from February through June.  Current FERC flow 
requirements are assumed for the rest of the year.

• SFPUC contributions are calculated according to the 4th Agreement and assuming continuation of the 1995 side 
agreement.

• Includes a total of 35 MGD of new water supply projects, as described on slide 12 for scenario V
• Includes 7.5 years of rationing at 20% in the 8.5-year design drought sequence



VI. Bay-Delta Plan with Alternative Water Supply 
Projects and Modified Rationing Policy

15

216

136 139 139
169 169

46

29 30 30

36 36

67 67 68 69 70 74

132 146 148 152 156 163

64

-48 -47 -52
-21 -31

-150

-100

-50

0

50

100

150

200

250

300
FY 2019-20 2025 2030 2035 2040 2045

M
ill

io
n 

Ga
llo

ns
 p

er
 D

ay
 (M

GD
)

Surplus or
Deficit

Wholesale
Demand

Retail
Demand

Rationing
Policy

Firm Yield



VII. Bay-Delta Plan with Alternative Water Supply 
Projects, Modified Rationing Policy and Modified Design 
Drought

16

SFPUC Water Supply and Demand Worksheet Results
All values are in million gallons per day (MGD)

FY 2019-20 2025 2030 2035 2040 2045

Total Yield: 299 192 196 196 238 238
RWS Demand: 198 213 215 220 227 236

Lower Tuolumne Contribution: NA 101 101 101 101 101
Surplus or Deficit: 100 -21 -19 -24 12 2

• Base Conditions
• Includes SFPUC contribution to the Bay-Delta Plan displayed in the graph as a reduction in Firm Yield, assuming the 

flow requirement is 40% of unimpaired flow at La Grange from February through June.  Current FERC flow 
requirements are assumed for the rest of the year.

• SFPUC contributions are calculated according to the 4th Agreement and assuming continuation of the 1995 side 
agreement.

• Includes a total of 35 MGD of new water supply projects, as described on slide 12 for scenario V
• Yield values are estimated using a 7.5-year design drought
• Includes 6.5 years of rationing at 20% in the 7.5-year design drought sequence.



VII. Bay-Delta Plan with Alternative Water Supply 
Projects, Modified Rationing Policy and Modified Design 
Drought
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VIII.  Water Quality Certification (401) with Alternative Water 
Supply Projects, Modified Rationing Policy and Modified 
Design Drought

18

SFPUC Water Supply and Demand Worksheet Results
All values are in million gallons per day (MGD)

FY 2019-20 2025 2030 2035 2040 2045

Total Yield: 299 110 114 114 156 156
RWS Demand: 198 213 215 220 227 236

Lower Tuolumne Contribution: NA 169 169 169 169 169
Surplus or Deficit: 100 -103 -102 -107 -71 -80

• Base Conditions
• Includes SFPUC contribution to the Section 401 water quality certification on the FERC license displayed 

in the graph as a reduction in Firm Yield.
• SFPUC contributions are calculated according to the 4th Agreement and assuming continuation of the 

1995 side agreement.
• Includes a total of 35 MGD of new water supply projects, as described on slide 12 for scenario V
• Yield values are estimated using a 7.5-year design drought
• Includes 6.5 years of rationing at 20% in the 7.5-year design drought sequence.



VIII.  Water Quality Certification (401) with Alternative Water 
Supply Projects, Modified Rationing Policy and Modified 
Design Drought
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IX. NGO scenario 1: Current system, 198 mgd constant 
demand, Bay-Delta Plan flows

20

SFPUC Water Supply and Demand Worksheet Results
All values are in million gallons per day (MGD)

FY 2019-20 2025 2030 2035 2040 2045

Total Yield: 139 152 152 152 152 152
RWS Demand: 198 198 198 198 198 198

Lower Tuolumne Contribution: 93 93 93 93 93 93
Surplus or Deficit: -59 -47 -47 -47 -47 -47

• Assumes that retail and wholesale demand on the RWS remain at the current level of approximately 198 
MGD, and that SFPUC contributions to the Bay-Delta Plan are being made now

• Yield values are based on the 8.5-year design drought and the adopted WSIP rationing policy
• Includes SFPUC contribution to the Bay-Delta Plan, assuming the flow requirement is 40% of unimpaired 

flow at La Grange from February through June.  Current FERC flow requirements are assumed for the 
rest of the year.

• SFPUC contributions are calculated according to the 4th Agreement and assuming continuation of the 
1995 side agreement.



IX. NGO scenario 1: Current system, 198 mgd constant 
demand, Bay-Delta Plan flows
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X. NGO scenario 2: Current system, 223 mgd constant 
demand, 7½ year design drought, Bay-Delta Plan flows

22

SFPUC Water Supply and Demand Worksheet Results
All values are in million gallons per day (MGD)

FY 2019-20 2025 2030 2035 2040 2045

Total Yield: 163 176 176 176 176 176
RWS Demand: 223 223 223 223 223 223

Lower Tuolumne Contribution: 101 101 101 101 101 101
Surplus or Deficit: -59 -47 -47 -47 -47 -47

• Includes an assumed demand of 223 MGD for the SFPUC service area in all years
• Includes a total of 9 MGD for San Jose and Santa Clara
• Includes SFPUC contribution to the Bay-Delta Plan, assuming the flow requirement is 40% of unimpaired flow at La 

Grange from February through June.  Current FERC flow requirements are assumed for the rest of the year.  Assumes 
this contribution begins now.

• SFPUC contributions are calculated according to the 4th Agreement and assuming continuation of the 1995 side 
agreement.

• Yield values are estimated using a 7.5-year design drought and a truncated version of the adopted WSIP rationing policy



X. NGO scenario 2: Current system, 223 mgd constant 
demand, 7½ year design drought, Bay-Delta Plan flows
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SCENARIOS FY19-20 2025 2030 2035 2040 2045
I. Previous Demand Estimates 15 21 17 10 3 NA
II. Current Conditions 46 44 42 37 31 21
III. Tuolumne River Voluntary Agreement 46 28 26 21 15 5
IV. Bay-Delta Plan 46 -61 -64 -69 -75 -85
V. Bay-Delta Plan with Alternative Water Supply Projects 46 -59 -58 -63 -35 -45
VI. Bay-Delta Plan with Alternative Water Supply Projects 
and Modified Rationing Policy 64 -48 -47 -52 -21 -31

VII. Bay-Delta Plan with Alternative Water Supply 
Projects, Modified Rationing Policy and Modified Design 100 -21 -19 -24 12 2

VIII. Water Quality Certification (401) with Alternative 
Water Supply Projects, Modified Rationing Policy and 
Modified Design Drought

100 -103 -102 -107 -71 -80

IX. NGO scenario 1: Current system and 198 mgd 
constant demand and Bay-Delta Plan flows -59 -47 -47 -47 -47 -47

X. NGO Scenario 2: Current system, 223 mgd constant 
demand, 7 ½ year design drought and Bay-Delta Plan -60 -47 -47 -47 -47 -47

SCENARIO SURPLUSES OR DEFICITS


summary table



				SCENARIO SURPLUSES OR DEFICITS

				SCENARIOS		FY19-20		2025		2030		2035		2040		2045

				I. Previous Demand Estimates 		15		21		17		10		3		NA

				II. Current Conditions		46		44		42		37		31		21

				III. Tuolumne River Voluntary Agreement		46		28		26		21		15		5

				IV. Bay-Delta Plan		46		-61		-64		-69		-75		-85

				V. Bay-Delta Plan with Alternative Water Supply Projects		46		-59		-58		-63		-35		-45

				VI. Bay-Delta Plan with Alternative Water Supply Projects and Modified Rationing Policy		64		-48		-47		-52		-21		-31

				VII. Bay-Delta Plan with Alternative Water Supply Projects, Modified Rationing Policy and Modified Design Drought		100		-21		-19		-24		12		2

				VIII. Water Quality Certification (401) with Alternative Water Supply Projects, Modified Rationing Policy and Modified Design Drought		100		-103		-102		-107		-71		-80

				IX. NGO scenario 1: Current system and 198 mgd constant demand and Bay-Delta Plan flows		-59		-47		-47		-47		-47		-47

				X. NGO Scenario 2: Current system, 223 mgd constant demand, 7 ½ year design drought and Bay-Delta Plan flows		-60		-47		-47		-47		-47		-47







previous demand estimates

						2010 UWMP demands on RWS

						2005 actuals		2010 actuals		2015		2020		2025		2030		2035		sources

				Retail		84.5		75.5		78.6		76.7		76.2		77.1		78.7		table 12 (subtract out groundwater)

				Wholesale		167.4		149.5		175.4		177.6		183.1		184		184		table 18

				Total		251.9		225		254		254.3		259.3		261.1		262.7

				in-city		79.3		71.4		73.6		71.7		71.2		72.1		73.7

				suburban		5.2		4.1		5		5		5		5		5



						2015 UWMP demands on RWS

						2015 actual		2020		2025		2030		2035		2040		sources

				Retail		67.7		70.5		71.9		73.2		76.7		80.6		table 6-3

				Wholesale		128		159		164.1		167.4		170.3		173.9		table 4-2

				Total		195.7		229.5		236		240.6		247		254.5

				in-city		65.6		72.5		74		77.3		80.9		84.9		table 4-1

				suburban		4.5		5		5		5		5		5		table 4-1





						Prior version of worksheet (based on 2015 UWMP, with some updates)

						FY 19-20 actual		2025		2030		2035		2040

				Retail		65.9		75.6		76.7		79.7		83.6

				Wholesale		132		164		168		172		177

				Total		198		239		245		252		261

						Current version of worksheet, incorporating 2020 SF UWMP and 2021 wholesale purchase projections

						FY 19-20 actual		2025		2030		2035		2040		2045

				Retail		65.9		67.2		67.5		68.5		70.4		73.7

				Wholesale		132		146		148		152		156		163

				Total		198		213		215		220		227		236
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1. INTRODUCTION 

 
The City of Redwood City’s (City’s or Redwood City’s) Water Shortage Contingency Plan (WSCP) has been 
developed to serve as a flexible framework of planned response measures to mitigate future water supply 
shortages. This WSCP builds upon and supersedes the WSCP that was presented in the 2015 Urban Water 
Management Plan (UWMP). Updates to the WSCP reflect lessons learned during the recent drought and 
implementation of the City’s WSCP included the City’s 2015 UWMP, and are intended to improve City’s 
ability to respond effectively and efficiently in the event of a future water supply shortage or emergency. 

The City developed this WSCP based on the following guiding principle: 
Water cutbacks will focus on outdoor water use. Outdoor water use is an important, but relatively 
discretionary end use in comparison to indoor water uses related to drinking, cooking, and sanitary 
activities. Outdoor water use supplied with recycled water, however, may not need to be cut back 
as ample supplies of recycled water are likely to be available even during a drought. 

Water cutbacks are to be based on water needs, not historical water use, whenever possible. 
Customers knowing water shortage allocations are based on historic water use may tend to 
overuse water during non-drought periods so as to provide them with a greater allocation during 
a shortage. Expressed in a different way, customers implementing water conservation activities 
(demand hardened) should not be penalized by receiving the same percentage cutback as non-
conserving customers. 

Practically, this principle guides the City to ask for a need-based, shared contribution from all of its 
customers towards meeting water use reduction goals during periods of water shortage through the 
Water Allocation Program. It further directs the City to focus its water conservation efforts on reducing 
discretionary water uses such as outdoor water use, while attempting to preserve uses that are essential 
to health and safety such as drinking, cooking, and sanitary activities. The WSCP focuses on potable water 
uses because there are ample supplies of recycled water available even during a drought. 

  CWC § 10640 

(a) Every urban water supplier required to prepare a plan pursuant to this part shall prepare its plan pursuant to 
Article 2 (commencing with Section 10630). The supplier shall likewise periodically review the plan as required by 
Section 10621, and any amendments or changes required as a result of that review shall be adopted pursuant to 
this article. 

(b) Every urban water supplier required to prepare a water shortage plan shall prepare a water shortage 
contingency plan pursuant to Section 10632. The supplier shall likewise periodically review the water shortage 
contingency plan as required by paragraph (10) of subdivision (a) of Section 10632 and any amendments or 
changes required as a result of that review shall be adopted pursuant to this article. 
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2. WATER SUPPLY RELIABILITY ANALYSIS 

 
This section provides a summary of Redwood City’s water supply reliability analysis in Chapter 7 of 
Redwood City’s 2020 UWMP, recognizing that the WSCP is intended to be a standalone document that 
can be adopted and amended independently. 

Redwood City relies on the San Francisco Public Utilities Commission (SFPUC) Regional Water System 
(RWS) for all of its potable water supply. In accordance with the SFPUC’s perpetual obligation to Redwood 
City’s Supply Assurance, Redwood City has an Individual Supply Guarantee (ISG) of 10.93 million gallons 
per day (MGD), or 12,243 acre-feet per year (AFY).  

Redwood City also uses recycled water for non-potable uses. Recycled water currently supplies 8% of 
Redwood City’s total demand and is anticipated to supply 14% of Redwood City’s total demand by 2045. 
The recycled water supply is expected to be 100% reliable in all year types. 

Redwood City’s supply reliability relies largely on the reliability of the SFPUC RWS. The SFPUC has 
committed to, among other things, meeting the retail and wholesale customers’ average annual water 
demand during non–drought years and meeting dry-year delivery needs while limiting rationing to a 
maximum 20% system-wide reduction in water service during extended droughts. However, several 
potential constraints have been identified on the future supply availability of the SFPUC RWS. One of the 
key factors is the adoption of the 2018 Bay-Delta Plan Amendment. If the Bay-Delta Plan Amendment is 
implemented, the SFPUC is anticipated to have sufficient supplies to meet the projected water demands 
in normal years but would experience significant supply shortages in single dry years and multiple dry 
years.  

Based on the current allocation methodology1 and SFPUC dry year cutbacks, Redwood City is anticipated 
to experience up to 4,774 AFY (40%) supply shortfall in single dry years and up to 5,592 AFY (47%) supply 
shortfall in multiple dry years by 2045.  

However, numerous uncertainties remain in the implementation of the Bay-Delta Plan Amendment and 
the allocation of the available supply between the wholesale customers. The resultant actual supply 
reliability and the frequency of supply shortfalls for Redwood City cannot be known currently. Redwood 
City has placed high priority on working with SFPUC and the Bay Area Water Supply and Conservation 

 

 

1 The SFPUC and the wholesale customers have negotiated and adopted a plan to allocate the RWS supply during 
system-wide shortages of 20% or less. To address the instances where the supply shortfalls are projected to be 
greater than 20%, BAWSCA has developed a revised methodology to allocate the RWS supply. This allocation method 
is intended to serve as the preliminary basis for the 2020 UWMP supply reliability analysis and does not in any way 
imply an agreement by BAWSCA member agencies as to the exact allocation methodology. Details on the SFPUC 
RWS supply reliability are provided by the SFPUC and the BAWSCA and are documented in Sections 7.1 through 7.3 
as well as Appendix I of the 2020 UWMP. 

  CWC § 10632 (a) (1) The analysis of water supply reliability conducted pursuant to Section 10635. 
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Agency (BAWSCA) to better refine the estimates of RWS supply reliability and may revise its UWMP 
accordingly. The SFPUC and BAWSCA have also been taking various actions to improve the reliability of 
the RWS supply, including implementing a number of dry year water supply projects, exploring alternative 
water supplies, and implementing Long-Term Reliable Water Supply Strategy recommendations. 

As part of the supply reliability analysis, Redwood City has conducted a Drought Risk Assessment (DRA), 
which evaluates the effects on available water supply sources of an assumed five-year drought 
commencing the year after the assessment is completed (i.e., from 2021 through 2025). Prior to the 
assumed implementation of the Bay-Delta Plan Amendment in 2023, Redwood City’s supply is expected 
to be sufficient to meet demands during the first two consecutive dry years (i.e., 2021 and 2022). 
However, based on the current allocation methodology and SFPUC dry year cutbacks, Redwood City is 
expected to experience significant shortfalls in subsequent years of the assumed drought through 2025. 
The largest shortfall is estimated to be 4,143 AFY in 2025.  

Redwood City has developed this WSCP to address water shortage conditions resulting from any cause 
(e.g., droughts, impacted distribution system infrastructure, regulatory-imposed shortage restrictions, 
etc.). The WSCP identifies a variety of actions that Redwood City will implement to reduce demands and 
further ensure supply reliability at various levels of water shortage. 
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3. PRIOR DROUGHT ACTIONS 

As described below, water savings achieved by the City during 2014 and 2015 in response to the recent 
historic drought support the findings of the baseline water use profile (i.e., that discretionary uses can be 
targeted to achieve significant water savings).  

On April 1, 2015, Governor Brown issued the fourth in a series of Executive Orders regarding actions 
necessary to address California’s severe drought conditions. Executive Order B-29-15 directed the State 
Water Resources Control Board (SWRCB) to impose the first ever mandatory restrictions on urban water 
suppliers to achieve a statewide 25% reduction in potable urban water usage through February 2016. The 
Executive Order also required commercial, industrial, and institutional (CII) users to implement water 
efficiency measures, prohibited irrigation with potable water of ornamental turf in public street medians, 
and prohibited irrigation with potable water outside newly constructed homes and buildings that was not 
delivered by drip or microspray systems, along with numerous other directives. 

On May 5, 2015, the SWRCB adopted Resolution 2015-0032 that mandated minimum actions by water 
suppliers and their customers to conserve water supplies into 2016 and assigned a mandatory water 
conservation savings goal to each water supplier based on their residential-gallons per capita per day (R-
GPCD). The Office of Administrative Law approved the regulations and modified the California Water Code 
(CWC) on 18 May 2015. On February 2, 2016, the SWRCB voted to extend the emergency regulations until 
October 2016 with some modifications. On May 9, 2016, the Governor issued Executive Order B-37-16, 
which directed the SWRCB to extend the emergency regulations through the end of January 2017 as well 
as make certain water use restrictions permanent. On May 18, 2016, the SWRCB adopted Resolution 
2016-0029 that adjusts the water conservation savings goal and replaces the February 2016 emergency 
regulation. The SWRCB is expected to take separate actions to make some of the requirements of the 
regulations permanent in response to the Executive Order. 

The mandatory conservation standards included in CWC Section 865(c) ranged from 8% for suppliers with 
a 2013 R-GPCD below 65 R-GPCD, up to 36% for suppliers with an R-GPCD of greater than 215 GPCD. As 
with previous emergency drought regulations adopted by the SWRCB in 2014, the new water conservation 
regulation was primarily intended to reduce outdoor urban water use. Based on its R-GPCD, Redwood City 
was required to reduce water use by 8% relative to its 2013 water use. 

Prior to the 2015 SWRCB Resolution, the City Council had already declared Stage 2 of the 2010 WSCP to 
respond to 2014 SWRCB actions2. Stage 2 of the City’s 2010 WSCP called for a 20% water reduction and 
restrictions on outdoor irrigation to two days per week. The City also requested a 27% cutback from 
irrigation accounts through the Water Allocation Program.  

In 2015, the City implemented a vigorous water conservation outreach program to accelerate 
implementation of its conservation programs focusing on outdoor water use reductions. The City 
identified the sectors having the most water savings potential and focused programmatic assistance 

 

 
2 The 2014 SWRCB actions mandate that water suppliers shall implement the requirements of its WSCP that impose 
mandatory restrictions on outdoor irrigation of ornamental landscapes or turf with potable water. 
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towards these sectors and amongst top water users. A variety of outreach methods was utilized including 
direct mail, advertising, classes, events, website, and social media. The outreach message was tailored to 
each customer class and the specific programs that apply to each class. The City’s recycled water fill station 
program also came online in 2015 and provided 12 AFY of recycled water to residential and commercial 
customers.  

The City surpassed its reduction targets in each month starting in April 2015; during the June 2015 through 
October 2016 compliance period, the City surpassed its water use reduction target, with a cumulative 
savings of 23% relative to its 2013 use. 
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4. ANNUAL WATER SUPPLY AND DEMAND ASSESSMENT PROCEDURES 

 
On an annual basis, the City will conduct an Annual Supply-Demand Assessment (Annual Assessment) to 
identify whether there is likely to be a water shortage condition in the following year. Because the City’s 
sole source of potable water supply is from the SFPUC RWS, the evaluation of City supplies for a particular 
year will be conducted as part of a coordinated effort lead by BAWSCA and SFPUC. The procedure used 
by BAWSCA and SFPUC in conducting an Annual Assessment is outlined in Attachment 1 of this WSCP. 

  CWC § 10632 (a) (2) 

The procedures used in conducting an annual water supply and demand assessment that include, at a minimum, 
both of the following: 

(A) The written decision-making process that an urban water supplier will use each year to determine its water 
supply reliability. 

(B) The key data inputs and assessment methodology used to evaluate the urban water supplier’s water supply 
reliability for the current year and one dry year, including all of the following: 

(i) Current year unconstrained demand, considering weather, growth, and other influencing factors, such as 
policies to manage current supplies to meet demand objectives in future years, as applicable. 

(ii) Current year available supply, considering hydrological and regulatory conditions in the current year and one 
dry year. The annual supply and demand assessment may consider more than one dry year solely at the discretion 
of the urban water supplier. 

(iii) Existing infrastructure capabilities and plausible constraints. 

(iv) A defined set of locally applicable evaluation criteria that are consistently relied upon for each annual water 
supply and demand assessment. 

(v) A description and quantification of each source of water supply. 

  CWC § 10632.1 

An urban water supplier shall conduct an annual water supply and demand assessment pursuant to subdivision 
(a) of Section 10632 and, on or before July 1 of each year, submit an annual water shortage assessment report to 
the department with information for anticipated shortage, triggered shortage response actions, compliance and 
enforcement actions, and communication actions consistent with the supplier’s water shortage contingency plan. 
An urban water supplier that relies on imported water from the State Water Project or the Bureau of Reclamation 
shall submit its annual water supply and demand assessment within 14 days of receiving its final allocations, or 
by July 1 of each year, whichever is later. 

  CWC § 10632.2  

An urban water supplier shall follow, where feasible and appropriate, the prescribed procedures and implement 
determined shortage response actions in its water shortage contingency plan, as identified in subdivision (a) of 
Section 10632, or reasonable alternative actions, provided that descriptions of the alternative actions are 
submitted with the annual water shortage assessment report pursuant to Section 10632.1. Nothing in this section 
prohibits an urban water supplier from taking actions not specified in its water shortage contingency plan, if 
needed, without having to formally amend its urban water management plan or water shortage contingency 
plan.  
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As part of the Annual Assessment process, the City will provide unconstrained demand information to 
BAWSCA and SFPUC incorporating water demand from development projects which will be completed in 
the coming year. Furthermore, Public Works will coordinate with the Community Development and 
Transportation Department to identify if any infrastructure projects that will have an impact on water 
delivery. 
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5. WATER SHORTAGE LEVELS 

 
Consistent with the requirements of California Water Code (CWC) § 10632(a)(3), this WSCP is based on 
the six water shortage levels (also referred to as “stages”) shown in Table 5-1. These shortage stages are 
intended to address shortage caused by any condition, including the catastrophic interruption of water 
supplies. Table 5-1 summarizes the water supply reductions and supply conditions associated with each 
stage of action. 

Table 6-1 and Table 6-2 describe the customer restrictions and prohibitions and actions to be taken by 
City staff associated with each stage of action. Specific prohibitions and City actions are discussed in 
more detail below. The monthly and cumulative annual water savings impacts associated with each 
restriction, prohibition and consumption reduction method were quantitatively estimated using the 
Drought Response Tool (DRT) for each stage of action (see Section 6.6).  

 

  CWC § 10632 (a) (3) 

(A) Six standard water shortage levels corresponding to progressive ranges of up to 10, 20, 30, 40, and 50 percent 
shortages and greater than 50 percent shortage. Urban water suppliers shall define these shortage levels based 
on the suppliers’ water supply conditions, including percentage reductions in water supply, changes in 
groundwater levels, changes in surface elevation or level of subsidence, or other changes in hydrological or other 
local conditions indicative of the water supply available for use. Shortage levels shall also apply to catastrophic 
interruption of water supplies, including, but not limited to, a regional power outage, an earthquake, and other 
potential emergency events. 

(B) An urban water supplier with an existing water shortage contingency plan that uses different water shortage 
levels may comply with the requirement in subparagraph (A) by developing and including a cross-reference 
relating its existing categories to the six standard water shortage levels. 
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Table 5-1 Stages of Water Shortage Contingency Plan 

Shortage 
Level  

Percent Shortage 
Range Shortage Response Actions 

1 Up to 10% 

• Declaration by the City Council upon the determination that the 
SFPUC or another governing authority (e.g., the SWRCB) has 
required a voluntary or mandatory reduction in water use of up to 
10% due to water supply shortages or an emergency. 

• Include implementation of voluntary restrictions on end uses and 
a Water Allocation Program (see Table 6-1) as well as agency 
actions (see Table 6-2). 

2  Up to 20% 

• Declaration by the City Council upon the determination that the 
SFPUC or another governing authority (e.g., the SWRCB) has 
required a voluntary or mandatory reduction in water use from 
10% to 20% due to water supply shortages or an emergency. 

• Include implementation of a mandatory Water Allocation 
Program, voluntary restrictions on end uses (see Table 6-1), as 
well as agency actions (see Table 6-2). 

3  Up to 30% 

• Declaration by the City Council upon the determination that the 
SFPUC or another governing authority (e.g., the SWRCB) has 
required a voluntary or mandatory reduction in water use from 
20% to 30% due to water supply shortages or an emergency. 

• Include implementation of a mandatory Water Allocation 
Program, voluntary restrictions on end uses (see Table 6-1), as 
well as agency actions (see Table 6-2). 

4  Up to 40% 

• Declaration by the City Council upon the determination that the 
SFPUC or another governing authority (e.g., the SWRCB) has 
required a voluntary or mandatory reduction in water use from 
30% to 40% due to water supply shortages or an emergency. 

• Include implementation of a mandatory Water Allocation 
Program, voluntary restrictions on end uses (see Table 6-1), as 
well as agency actions (see Table 6-2). 

5  Up to 50% 

• Declaration by the City Council upon the determination that the 
SFPUC or another governing authority (e.g., the SWRCB) has 
required a voluntary or mandatory reduction in water use from 
40% to 50% due to water supply shortages or an emergency. 

• Include implementation of a mandatory Water Allocation 
Program, voluntary restrictions on end uses (see Table 6-1), as 
well as agency actions (see Table 6-2). 

6  >50% 

• Declaration by the City Council upon the determination that the 
SFPUC or another governing authority (e.g., the SWRCB) has 
required a voluntary or mandatory reduction in water use greater 
than 50% due to water supply shortages or an emergency. 

• Include implementation of a mandatory Water Allocation 
Program, voluntary restrictions on end uses (see Table 6-1), as 
well as agency actions (see Table 6-2). 
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6. SHORTAGE RESPONSE ACTIONS 

 
This section describes the response actions the City will take to deal with the shortages associated with 
each of the six stages enumerated in Section 5 (Table 5-1). 

6.1 Supply Augmentation 

Redwood City relies on the SFPUC RWS for its potable supplies. There are currently no supply 
augmentation actions planned in the City’s shortage response actions. However, as discussed in 
Section 6.7 of the City’s 2020 UWMP, potential transfer and exchange opportunities exist within and 
outside of the SFPUC RWS.  

The Water Shortage Allocation Plan (WSAP) adopted by all BAWSCA agencies and the SFPUC provides the 
basis for voluntary transfers of water among BAWSCA agencies during periods when mandatory rationing 
is in effect on the SFPUC RWS (see also Section 7.1.1 of the UWMP). Some BAWSCA agencies have the 
capacity to rely on groundwater or other sources during dry years and thus may be willing to transfer a 
portion of their wholesale water entitlement to other BAWSCA agencies in need of supply above their 
allocations. Securing water from willing sellers outside the SFPUC RWS is a more complex process than 
transfers within the RWS, which requires both a contract with the seller agency and approval by the 
SFPUC. BAWSCA has the authority to plan for and acquire supplemental water supplies and continues to 
evaluate the feasibility of water transfers as part of its implementation of its Long-Term Reliable Water 
Supply Strategy (see Section 7.1.1 of the 2020 UWMP). 

  CWC § 10632 (a) (4)  

Shortage response actions that align with the defined shortage levels and include, at a minimum, all of the 
following: 

(A) Locally appropriate supply augmentation actions. 

(B) Locally appropriate demand reduction actions to adequately respond to shortages. 

(C) Locally appropriate operational changes. 

(D) Additional, mandatory prohibitions against specific water use practices that are in addition to state-mandated 
prohibitions and appropriate to the local conditions. 

(E) For each action, an estimate of the extent to which the gap between supplies and demand will be reduced by 
implementation of the action. 

  CWC § 10632 (b) 

For purposes of developing the water shortage contingency plan pursuant to subdivision (a), an urban water 
supplier shall analyze and define water features that are artificially supplied with water, including ponds, lakes, 
waterfalls, and fountains, separately from swimming pools and spas, as defined in subdivision (a) of Section 
115921 of the Health and Safety Code. 
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6.2 Demand Reduction Methods 

As discussed in Chapter 9 of the UWMP, the City has a Water Allocation Program that establishes 
informational water budgets for single family customers. These water budgets are based on, among 
others things, water use assumptions consistent with the use of common water efficient technologies and 
practices. Similarly, the City has developed a Large Landscape Program, wherein dedicated irrigation sites 
that are separately metered are given water budgets and billed accordingly. During implementation of 
the City’s WSCP in a water shortage condition, it is expected that the City’s water budget programs will 
extend to all sectors and that customers exceeding their water allocations will face higher water rates. 
Given that the City has these water budget programs in place, the focus of demand reduction methods in 
the WSCP is to identify the actions and measures that can assist the City and its customers to meet their 
water budgets. 

The WSCP lists consumption reduction methods that the City will implement during each stage of action 
to reduce the City’s own potable water consumption and encourage reduction in water use by its 
customers. Consumption reduction methods associated with each stage of action are presented in Table 
6-1. The monthly and cumulative annual water savings impacts associated with each restriction, 
prohibition and consumption reduction method were quantitatively estimated using the DRT for each 
stage of action (see Attachment 2). 
6.3 Operational Changes 

The WSCP lists the operational changes that the City will implement during each stage of action including 
measures to: (1) reduce system losses through a reduction in flushing of water distribution mains, (2) 
increase enforcement and customer service, (3) implement a Water Allocation Program, and in certain 
conditions, (4) implement a moratorium on new service connections.
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Table 6-1 Demand Reduction Actions (DWR Table 8-2) 

Shortage 
Level  

Demand 
Reduction 

Actions 

How much is this 
going to reduce the 
shortage gap? (a) 

Additional Explanation or Reference Penalty, Charge, or 
Other Enforcement? 

1 Other 5% 

1. Water use shall not exceed Stage 1 water budgets for each 
customer. 

2. Prohibit use of potable water through broken or defective plumbing 
and irrigation systems. 

3. Irrigating outdoor ornamental landscapes or turf with potable 
water is limited to no more than three (3) days per week. 

4. Irrigation with potable water outside of newly constructed 
homes and buildings not delivered by drip or microspray is 
prohibited. 

 Yes 

2 Other 15% 

1. Continue with actions and measures from Stage 1 except 
where superseded by more stringent requirements. 

2. Irrigating outdoor ornamental landscapes or turf with potable water 
is limited to no more than two (2) days per week. 

3. Water use shall not exceed Stage 2 water budgets for each 
customer. 

Yes 

3 Other 25% 

1. Continue with actions and measures from Stage 2 except 
where superseded by more stringent requirements. 

2. Irrigating outdoor ornamental landscapes or turf with potable water 
is limited to no more than one (1) day per week. 

3. Vehicle washing is prohibited except at facilities using recycled or 
recirculating water. 

4. Water use shall not exceed Stage 3 water budgets for each 
customer. 

 Yes 

4 Other 35% 

1. Continue with actions and measures from Stage 3 except where 
superseded by more stringent requirements. 

2. Water use shall not exceed Stage 4 water budgets for each 
customer. 

Yes 
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Shortage 
Level  

Demand 
Reduction 

Actions 

How much is this 
going to reduce the 
shortage gap? (a) 

Additional Explanation or Reference Penalty, Charge, or 
Other Enforcement? 

5 Other 45% 

1. Continue with actions and measures from Stage 4 except 
where superseded by more stringent requirements. 

2. Potable water shall not be used for irrigation of turf grass or all 
outdoor uses. 

3. Water use shall not exceed Stage 5 water budgets for each 
customer.  

 Yes 

6 Other 55% 

1. Continue with actions and measures from Stage 5 except 
where superseded by more stringent requirements. 

2. Water use shall not exceed Stage 6 water budgets for each 
customer.  

 Yes 

NOTES: (a) The percentages listed in this table are the cumulative savings for each shortage level with implementation of corresponding supply 
augmentation and other agency actions in Table 6-2. Detailed saving estimates based on end use, response action, and implementation rates can be 
found in Attachment 2. 
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Table 6-2 Supply Augmentation and Other Actions (DWR Table 8-3) 

Shortage 
Level 

Supply 
Augmentation 
Methods and 

Other Actions by 
Water Supplier 

How much is this 
going to reduce 

the shortage gap? 
(a) 

Additional Explanation or Reference  

1  Other 5% 

1. Maintain water waste reporting portals, which may include a hotline, email address, 
and/or smart phone application. 

2. Conduct public education. 
3. Implement voluntary Water Allocation Program Stage 1. 
4. Implement a conservation outreach program. 
5. Conduct coordination with BAWSCA and SFPUC. 

2 Other 15% 

1. Continue with actions and measure from Stage 1 except where superseded by more 
stringent requirements. 

2. Increase public education. 
3. Accelerate water conservation program implementation. 
4. Cut back flushing of water distribution mains for water quality purposes. 
5. Implement mandatory Water Allocation Program Stage 2 with moderate water 

rate incentives and/or penalties for exceeding allocation/budget. 
6. Schedule staff for enforcement and customer service. 
7. Increase public outreach, including information regarding fines or penalties for non-

compliance. 

3 Other 25% 

1. Continue with actions and measures from Stage 2 except where superseded by more 
stringent requirements. 

2. Implement mandatory Water Allocation Program Stage 3 with significant water 
rate incentives and/or penalties for exceeding allocation/budget. 

3. Increase enforcement and water waste patrols. 
4. Suspend routine flushing of water mains except when necessary to address 

immediate health or safety concerns. 
5. Moratorium on new water connections. 
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Shortage 
Level 

Supply 
Augmentation 
Methods and 

Other Actions by 
Water Supplier 

How much is this 
going to reduce 

the shortage gap? 
(a) 

Additional Explanation or Reference  

4 Other 35% 

1. Continue with actions and measures from Stage 3 except where superseded by more 
stringent requirements. 

2. Implement mandatory Water Allocation Program Stage 4 with significant water rate 
incentives and/or penalties for exceeding allocation/budget. 

3. Continue increasing public outreach. 
4. Continue increasing enforcement and water waste patrols. 

5 Other 45% 

1. Continue with actions and measures from Stage 4 except where superseded by more 
stringent requirements. 

2. Implement mandatory Water Allocation Program Stage 5 with severe water rate 
incentives and/or penalties for exceeding allocation/budget. 

3. Reduce distribution system pressures. 

6 Other 55% 

1. Continue with actions and measures from Stage 5 except where superseded by more 
stringent requirements. 

2. Implement mandatory Water Allocation Program Stage 6 with severe water rate 
incentives and/or penalties for exceeding allocation/budget. 

NOTES: (a) The percentages listed in this table are the cumulative savings for each shortage level with implementation of corresponding demand 
reduction actions in Table 6-1. Detailed saving estimates based on end use, response action, and implementation rates can be found in Attachment 2. 
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6.4 Defining Water Features 

 
As required by CWC § 10632, the City distinguishes between “decorative water features” such as ponds, 
lakes, and fountains that are artificially supplied with water and “recreational water features” such as 
swimming pools and spas. Prohibitions on water use for decorative water features are listed separately 
from those for recreational water features (see Table 6-1).  

6.5 Prohibitions on End Uses 

Restrictions and prohibitions associated with each stage of action are presented in Table 6-1. As discussed 
above, these responses focus on the reduction of non-essential water uses such as ornamental landscape 
irrigation and are developed based on the water needs rather than past water use of City’s customers 
whenever possible. Prohibitions become increasingly restrictive in higher WSCP stages. 

As shown in Table 6-1, it is anticipated that the City will implement its Water Allocation Program to assign 
a water budget to each customer. The water budgets are developed for each Stage of Action and are 
enforced during higher stages (i.e., Stages 2 through 6). Table 6-3 further describes how the cutbacks will 
be distributed between water use sectors and end uses, in order to collectively achieve the targeted water 
savings associated with each stage of action. The measures and prohibitions described for each stage of 
action in Table 6-1 are designed to assist customers in meeting their target reductions and water budgets. 

Table 6-3 Water Allocation Program Cutbacks by Customer Sector 

Customer Sector Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 

Residential Indoor 
Allocation 50 GPCD 45 GPCD 40 GPCD 34 GPCD 31 GPCD 27 GPCD 

Residential Outdoor 
Reduction 15% 35% 65% 80% 90% 100% 

Commercial (CII) 
Reduction 3% 7% 10% 20% 30% 35% 

Irrigation Accounts 
Reduction 15% 35% 65% 80% 90% 100% 

Recycled Water 
Reduction 0% 0% 0% 0% 0% 0% 

  CWC § 10632 (b) 

For purposes of developing the water shortage contingency plan pursuant to subdivision (a), an urban water 
supplier shall analyze and define water features that are artificially supplied with water, including ponds, lakes, 
waterfalls, and fountains, separately from swimming pools and spas, as defined in subdivision (a) of Section 
115921 of the Health and Safety Code. 
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6.6 Shortage Response Action Effectiveness 

In order to evaluate and ensure that effective actions will be implemented with the proper level of 
intensity, Redwood City employed the Drought Response Tool (or DRT), an Excel spreadsheet model 
developed by EKI Environment and Water, Inc. The DRT model calculates monthly savings anticipated by 
implementing each stage of action as detailed below. 

6.6.1 Baseline Water Use Profile 

Using the DRT, the City developed a baseline water use profile that reflected usage patterns within the 
City’s service area by major water use sector during 2018 and that was used to guide development of the 
WSCP. Key findings from this analysis are presented below. 
Residential Per Capita Demand 

The City’s baseline residential water demand in 2018 was approximately 62 R-GPCD. As shown in Table 
6-4 and associated chart, this R-GPCD is close to the average BAWSCA-wide average of 61 R-GPCD and is 
significantly less that the statewide average of 90 R-GPCD.  

Residential Indoor Water Use 

In 2020, the City participated in California Department of Water Resources’ (DWR’s) Indoor Residential 
Water Use Study (IRWUS), which estimated the City’s residential indoor-per capita water use using the 
City’s hourly Advance Metering Infrastructure (AMI) data. Comparing several different methods, the study 
estimated the City’s single family residential indoor water use between 37 and 45 GPCD and multi-family 
residential water use between 38 and 41 GPCD. These estimates align with the baseline water use profile 
shown in Table 6-5. 

Proportion of Outdoor Water Use 

As shown on Table 6-5 and associated charts, outdoor water use, which can generally be considered as a 
“discretionary water use”, was estimated to be approximately 36% of the City’s potable consumption 
during the baseline time period (2018). Dedicated irrigation meters for potable water accounted for 21% 
of the total potable irrigation demand, indicating that approximately 79% of outdoor water use is not 
metered with a separate meter, and is therefore more difficult to track and directly target.  

The proportion of outdoor water use within both residential and commercial sectors (37% and 23%, 
respectively) indicates that there is a potential to achieve significant potable water savings across these 
sectors, simply by focusing on outdoor uses. As further shown in Table 6-5 and associated charts, the 
seasonal variation in baseline potable water use reflects increased irrigation demands during the summer 
and fall months. Therefore, the greatest potential for reductions in non-essential water use are expected 
during these months.  
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Table 6-4 Baseline Residential Per Capita Water Demand 

  
Baseline Residential Per Capita 

Water Demand 
(R-GPCD) 

Redwood City (a) 62 

BAWSCA Agencies (b) 61 

Statewide Average (c) 90 
NOTES: 
(a) Redwood City's baseline R-GPCD calculated using 2018 
metering data. 
(b) Average BAWSCA R-GPCD calculated from data provided in 
BAWSCA Annual Survey FY 2018-19 (BAWSCA, 2020). 
(c) State-wide R-GPCD for 2018 obtained from data provided 
at California State Water Resources Control Board Water 
Conservation Portal - Conservation Reporting, 
http://www.waterboards.ca.gov/water_issues/programs/cons
ervation_portal/conservation_reporting.shtml, accessed 
March 2021. 
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Table 6-5 Baseline Water Use Profile 

Sector  End-Use 

Baseline Water Use Annual 
% of 
Total 

by 
Sector Ja
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Residential 
Indoor 317 286 317 307 317 307 317 317 307 317 307 317 3,730 63% 
Outdoor 66 104 56 121 202 294 313 303 279 223 168 95 2,224 37% 

Subtotal Residential 383 390 373 428 519 601 629 620 586 540 474 412 5,954 - 

CII 
Indoor 116 105 116 112 116 112 116 116 112 116 112 116 1,365 77% 
Outdoor 11 30 18 40 51 54 71 53 33 49 9 0 418 23% 

Subtotal CII 127 135 134 152 167 166 187 169 145 165 121 116 1,783 - 
Dedicated Irrigation Outdoor 19 12 21 73 110 115 115 100 75 60 11 8 721 100% 
Non-Revenue Non-Revenue 50 84 85 177 90 106 71 69 -11 86 23 30 860 100% 

Total 

Indoor 433 391 433 419 433 419 433 433 419 433 419 433 5,096 55% 
Outdoor 96 146 95 234 363 463 499 456 388 332 188 103 3,363 36% 
Non-Revenue 50 84 85 177 90 106 71 69 -11 86 23 30 860 9.2% 

Total 579 621 613 830 886 988 1,003 958 796 851 629 566 9,318 - 
NOTES: 
(a) Volumes are in units of AF. 
(b) Baseline water use from the City's monthly metering data for each sector. 
(c) Indoor water use was estimated to be the lowest monthly water use for each sector, accounting for the number of days in each month. 
Outdoor water use for each sector was estimated to be the difference between the total water use and the estimated indoor water use.  
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6.6.2 Shortage Response Action Effectiveness 

The DRT provides a quantitative framework that allows the City to systematically estimate the monthly 
and cumulative annual demand reductions expected to result from particular combinations of drought 
response actions and associated implementation rates. Data inputs to the DRT include total production, 
class-specific water use, population, and assumptions regarding the split between indoor and outdoor 
water use for each customer class. 

For each drought response action, the user specifies:  

• The customer class(es) and end use(s) that are affected;  

• The percent savings for that end use for each account that implements the action. These are based 
on evaluations reported in the literature, or where such studies are not available, on best 
estimates based on City’s experience; and  

• The percentage of accounts assumed to implement the action, which is presumed to be the result 
of the intensity level of the City’s program implementation, including but not limited to, marketing 
and enforcement activities. 

An additional critical DRT user input is a set of constraints on demand reductions to ensure that usage 
levels do not endanger health and safety or result in unacceptable economic impacts. The DRT will not 
permit estimated usage reductions to violate these constraints, regardless of the demand reduction 
actions selected.  The constraints are: 

• A minimum residential indoor per capita daily usage of 25 gallons, 

• A maximum residential outdoor usage reduction of 100%, 

• A maximum Commercial, industrial, and institutional (CII) indoor usage reduction of 30%, and 

• A maximum CII outdoor usage reduction of 100%. 

Based on the foregoing data, the DRT model calculates the resulting monthly savings. Redwood City 
adjusted the combination of actions and implementation levels to achieve the targeted savings levels at 
each of the six stages of action.  

For each of the stages of action, the modeling targeted the mid-range of the required demand reduction 
range, ergo: 

• 5% for Stage 1, 

• 15% for Stage 2, 

• 25% for Stage 3, 

• 35% for Stage 4, 

• 45% for Stage 5, and 

• 55% for Stage 6. 

 

The key DRT inputs and outputs for each of the stages of action are reproduced in Attachment 2. 

The City’s shortage response actions are summarized in Table 6-1 and Table 6-3. Key DRT inputs and 
outputs for each of the stages of action are reproduced in Attachment 2, including the water shortage 
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reduction actions, savings assumptions, and implementation rates that are required for the City to achieve 
the required annual demand reductions for each of the six stages of action. At each stage, there are two 
types of demand-reduction actions identified: 

• Restrictions on customer water usage; and 

• Consumption reduction actions by Redwood City to encourage decreased water usage. 

Many actions are implemented across a number of stages, some at increasing implementation levels. 
Therefore, the actions are listed as a row under the first stage at which they are implemented, and the 
implementation rate is listed under each stage column heading at the right. The unit savings represent a 
percentage savings of the end uses indicated in the table. 

6.7 Catastrophic Supply Interruption 

Catastrophic supply interruptions may be caused by a regional power outage, natural disaster, or national 
security/terrorism emergencies. Catastrophic interruptions may occur in the SFPUC RWS and the City is 
also vulnerable to local failures in its water distribution system. In the event of a catastrophic supply 
interruption, the response procedures that the City would follow are described in: 

• SFPUC Emergency Operations Plan (EOP); 
• San Mateo County’s Operational Area EOP Potable Water Procurement and Distribution Annex; 

and 
• Redwood City Water System Emergency Response Plan (ERP). 

Actions described in the SFPUC EOP focus on maintaining flow within, and from, the RWS pipelines. A 
summary of SFPUC’s emergency response procedures is included as Attachment 3 hereto. Redwood City’s 
Water System ERP (Redwood City, 2021) is consistent with the County of San Mateo’s Operational Area 
EOP Potable Water Procurement and Distribution Annex (County of San Mateo, 2004).  

Together, these EOPs provide the framework for responding to major emergencies or disasters associated 
with natural disasters, technological incidents, and national security/terrorism emergencies. Sections of 
these EOPs outline specific strategies to prepare for, mitigate, respond to, and recover from an emergency 
or disaster that affects the water utilities that serve the population within San Mateo County and the City, 
in particular. 

Redwood City’s emergency planning efforts are summarized below. 

6.7.3 Redwood City Water System Emergency Response Plan  

The Redwood City Water System ERP serves to guide the City’s emergency management and Water Utility 
Emergency Response Manager in an organized response to water treatment and distribution 
emergencies. The plan provides information on personnel roles, responsibilities, emergency services, 
communication, recovery, and reporting procedures. Specifically, the ERP describes the following: 

• San Mateo County/Operational Area emergency management organization to assist in mitigating 
any significant emergency or disaster. 
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• Authorities, policies, responsibilities, and procedures required, protecting the health and safety 
of San Mateo County. 

• Operational concepts and procedures associated with field response to emergencies, Emergency 
Operations Center activity, and the recovery process. 

• Standardized Emergency Management System for use within the City of Redwood City, San Mateo 
County/Operational Area, State Office of Emergency Services Coastal Region and state systems. 

• Multi-agency and multi-jurisdictional coordination, particularly between local government 
(Redwood City) and San Mateo County; San Francisco Water Department and local, state, and 
federal agencies during emergency operations. 

• Pre-event emergency planning as well as emergency operations procedures.  

The procedures are designed to facilitate the acquisition and distribution of alternative potable water to 
Redwood City in the event of a local, Operational Area and/or Regional water emergency. These 
procedures require the support of public, private, and volunteer agencies. 

A catastrophic supply interruption may result in a partial or full interruption of potable supply for 
Redwood City and adjacent water suppliers that also relies on the SFPUC RWS. Therefore, the City 
primarily relies upon emergency storage during such an interruption. Depending on the severity and 
interruption, the City plans for different emergency response actions: 

• If an interruption is anticipated for several hours to one day, there may not be any action taken.  

• If an interruption is anticipated for between one day to one week, the ERP calls for water demand 
to be reduced to 2 to 4 gallons per capita per day, based on World Health Organization estimates 
of water needed hydration, essential health and hygiene.  

As discussed in the 2020 UWMP, the City currently has a total storage capacity of 21.2 million gallons and 
is in the process of constructing additional system storage.  

An update to Redwood City’s Water System Emergency Response Plan is currently in process and is 
planned to be completed in June 2021. 
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7. SEISMIC RISK ASSESSMENT 

 
G&E Engineering Systems, Inc. completed a Seismic Vulnerability Assessment (Seismic Assessment) on the 
City’s water system infrastructure on September 2011 and recommended a number of improvements, 
including improving post-earthquake pipe repair capability, anchoring of essential equipment at pump 
stations, installing a saltwater firefighting system for Redwood Shores and the Port/Slough areas, and 
upgrading certain tanks, among others. The report is incorporated into the City’s 2011 Water System 
Master Plan (Redwood City 2011). Since 2011, the City has completed over 70% of the seismic 
improvements identified in the assessment. 

Impacts associated with earthquakes and liquefaction are discussed in the 2016 San Mateo County Hazard 
Mitigation Plan (County HMP; County of San Mateo, 2016). The County HMP includes a discussion of the 
probability of a seismic event affecting San Mateo County, citing a United States Geological Survey (USGS) 
estimate of a 63% probability of at least one 6.7 or greater magnitude earthquake before 2036 affecting 
the greater San Francisco Bay area. The County LHMP also includes an assessment of the County’s 
vulnerability in the event of a major seismic event, and estimates that an earthquake on the Northern San 
Andreas Fault of magnitude 7.8 would result in a total building damage of approximately $39.7 billion, or 
12.4% of the total assessed value for the planning area. 

  CWC § 10632.5 

(a) In addition to the requirements of paragraph (3) of subdivision (a) of Section 10632, beginning January 1, 
2020, the plan shall include a seismic risk assessment and mitigation plan to assess the vulnerability of each of 
the various facilities of a water system and mitigate those vulnerabilities. 

(b) An urban water supplier shall update the seismic risk assessment and mitigation plan when updating its urban 
water management plan as required by Section 10621. 

(c) An urban water supplier may comply with this section by submitting, pursuant to Section 10644, a copy of the 
most recent adopted local hazard mitigation plan or multihazard mitigation plan under the federal Disaster 
Mitigation Act of 2000 (Public Law 106-390) if the local hazard mitigation plan or multihazard mitigation plan 
addresses seismic risk. 
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8. COMMUNICATION PROTOCOLS 

 
Even before formal declaration of a water shortage, a public information program will be activated 
to provide customers with as much advance notice as possible. Following declaration of a shortage, 
City customers would need to be provided notice of water shortage rules and regulations via a variety 
of media and communications methods. The public information program will reach out to each 
customer sector notifying them of their reduction goals under the Water Allocation Program and 
what conservation programs are available. The public information program will also target outreach 
to sectors with the highest savings potential, high water users, and outdoor water uses. 

Coordination between the City and with other public agencies can begin prior to formal declaration 
of a water shortage and can be accomplished through regular meetings, e-mail group updates, and 
presentations. In a regional water shortage scenario, the City would use the public outreach 
resources and materials provided by BAWSCA and/or the SFPUC. In addition to these materials, the 
City may develop its own materials to communicate with customers, such as a dedicated customer service 
hotline, and expand its normal public outreach to support its water conservation efforts (see Chapter 9 of 
the UWMP). 

 

  CWC § 10632 (a) (5) 

Communication protocols and procedures to inform customers, the public, interested parties, and local, regional, 
and state governments, regarding, at a minimum, all of the following: 

(A) Any current or predicted shortages as determined by the annual water supply and demand assessment 
described pursuant to Section 10632.1. 

(B) Any shortage response actions triggered or anticipated to be triggered by the annual water supply and 
demand assessment described pursuant to Section 10632.1. 

(C) Any other relevant communications. 
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9. COMPLIANCE AND ENFORCEMENT 

 
Enforcement of the City’s water use restrictions and prohibitions is focused on soliciting cooperation from 
water customers who are unaware of the restrictions or have failed to comply with the provisions of this 
WSCP. If discussions with the customer are unsuccessful in obtaining compliance, the City is authorized 
to issue penalties to customers that violate the restrictions and prohibitions listed in Table 6-1. The 
penalties, charges, and other enforcement actions that the City is authorized to take after each violation 
of the WSCP are described in the City’s WSCP Resolution adopted by the City Council and are summarized 
in Table 9-1 and Table 9-2. Actions range from a warning after the first violation, up to a $500 fine and 
discontinuance of water service after the fifth violation. As shown in Table 9-2, customers will incur 
additional charges for installation and removal of flow restricting devices and disconnection and 
reconnection of service if the City deems these actions necessary.  
City employees and members of the public may register water waste complaints through a telephone 
hotline, email, the Redwood City smartphone application, or bring the complaint directly to City staff. 
Staff will be available to provide information and respond to complaints. Staff may also seek assistance 
from other City Departments in responding to complaints and enforcing water use restrictions. 

As discussed in Section 9.2.6 of the UWMP, the water conservation team consists of various City staff 
members led by the Public Works Director and Assistant Public Works Director. Staff time dedicated 
to water conservation and enforcement action will increase with the severity of a supply shortage. 
Additional duties may be assigned to current City employees or hiring of temporary staff may be 
considered to meet staffing needs during extreme water shortages.   

 

  CWC § 10632 (a) (6) For an urban retail water supplier, customer compliance, enforcement, appeal, and 
exemption procedures for triggered shortage response actions as determined pursuant to Section 10632.2. 
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Table 9-1 Enforcement of Water Use Restrictions and Prohibitions 

Violation Enforcement Action or Penalty 

All 
Each day in which a violation occurs shall be considered a separate offense. The 
fine for the infraction is in addition to, and does not supersede or limit, any other 
remedies, civil or criminal. 

1st Notice of violation door hanger/email/phone call to customer, resident, or 
business. 

2nd Certified letter from City notifying customer, resident, or business of violation and 
potential future fines. 

3rd One hundred dollars ($100) fine for a third violation of the same provision within 
one (1) year. 

4th Two hundred dollars ($200) fine for a fourth violation of the same provision within 
one (1) year. 

5th and Above Five hundred dollars ($500) fine for all subsequent violations of the same provision 
within one (1) year. 

 

Table 9-2 Charges for Installation or Removal of Flow Restricting Devices 

Meter Size Installation Charge Removal Charge 

5/8” to 1”, inclusive $50 $50 

1-1/2” to 2”, inclusive $100 $100 

3” or larger Actual Cost Actual Cost 
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10. LEGAL AUTHORITIES 

 
The City’s WSCP is adopted by Resolution No. 15962, a Resolution of the City Council of the City of 
Redwood City Adopting a Water Shortage Contingency Plan and A Water Conservation Program. 

The provisions of each water shortage stage of action are triggered upon determination by the City 
Council that the City must achieve a voluntary or mandatory reduction in water use because of water 
shortage conditions. 
The provisions of each action stage will become effective after the City Council declares that a 
particular action stage and Redwood City has published notice of this determination to its customers. 
Once effective, the provisions of a water shortage stage of action will stay in effect until: (1) a 
different stage of action is declared; or (2) the City Council determines that the water shortfall 
condition no longer exists and City has published notice of this determination. 

The City shall declare a water shortage emergency in accordance with Water Code Chapter 3 
(commencing with Section 350) of Division 1. The City shall coordinate with any city or county within 
which it provides water supply services for the possible proclamation of a local emergency. A list of 
contacts for other cities and counties within the Redwood City service area is provided below: 

• City of San Carlos 
City Manager 
600 Elm St. 
San Carlos, CA  94070 
(650) 802-4228 

• Town of Woodside 
Town Manager 
2955 Woodside Rd. 

  CWC § 10632 (a) (7)  

(A) A description of the legal authorities that empower the urban water supplier to implement and enforce its 
shortage response actions specified in paragraph (4) that may include, but are not limited to, statutory 
authorities, ordinances, resolutions, and contract provisions. 

(B) A statement that an urban water supplier shall declare a water shortage emergency in accordance with 
Chapter 3 (commencing with Section 350) of Division 1. 

(C) A statement that an urban water supplier shall coordinate with any city or county within which it provides 
water supply services for the possible proclamation of a local emergency, as defined in Section 8558 of the 
Government Code. 

  CWC § 10632.3 

It is the intent of the Legislature that, upon proclamation by the Governor of a state of emergency under the 
California Emergency Services Act (Chapter 7 (commencing with Section 8550) of Division 1 of Title 2 of the 
Government Code) based on drought conditions, the board defer to implementation of locally adopted water 
shortage contingency plans to the extent practicable. 
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Woodside, CA  94062 
(650) 851-6790 

• San Mateo County 
County Manager 
400 County Center, 1st Floor 
Redwood City, CA  94063 
(650) 363-4123 

The City is a member of BAWSCA and anticipates coordinating with other Member Agencies via 
BAWSCA during a water shortage or emergency on the SFPUC RWS. 
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11. FINANCIAL CONSEQUENCES OF WSCP 

 
Implementation of the WSCP will result in a decrease in water use and a corresponding decline in water 
sales revenues. During drought periods, water wholesale costs may also be higher due to increased 
drought rates. Water-related expenditures may also increase as a result of acceleration of water 
conservation program measures and implementation of public outreach. Without a plan in place to offset 
the impacts of these revenue decreases and cost increases, the City could face significant financial 
consequences due to a drought. 
Pursuant to longstanding policies reflected in its guiding principles for managing the Water Enterprise 
Fund, Redwood City maintains an emergency reserve fund to address the potential financial impacts of 
severe drought and implementation of water conservation measures. Under its Water Financing Plan, the 
City is committed to maintaining a minimum fund reserve comprised of two components: (a) emergency 
operating reserves ($2 million, per City Council policy), and (b) 25% of operation and maintenance 
expenditures, to provide the City with a cushion for moderating the financial impacts of a drought. The 
City Council adjusts water rates and charges each fiscal year as necessary to maintain appropriate reserves 
while sustaining balanced Water Enterprise Fund revenues. The City’s Water Financing Plan is also 
substantially driven by the policies described in this UWMP, including: (1) the implementation of recycling 
and related water conservation projects to minimize adverse financial impacts during periods of drought; 
and (2) structuring of water rates to encourage customers to conserve water (with higher unit prices for 
increasing increments of water use). 

As shown in Table 6-1 and Table 6-3, the City will enforce a Water Allocation Program in each water 
shortage level, including assigning a water budget for residential customers based on a GPCD indoor 
allocation and a cutback from normal outdoor water use. The City’s Water Allocation Program prohibits 
excessive water use pursuant to CWC §365 et seq. Therefore, the cost of compliance with CWC §365 et 
seq. has been considered in implementation of the WSCP discussed herein. 

It is currently anticipated that Water Enterprise Fund reserves should be sufficient to compensate for 
lower revenues and/or higher expenditures during anticipated periods of drought. However, if sustained 
periods of drought require the City to sustain mandatory prohibitions, or if higher stages of water 
reduction are required, the City may be required to increase water rates to compensate for financial 
impacts of drought measures. 

 

  CWC § 10632 (a) (8)  

A description of the financial consequences of, and responses for, drought conditions, including, but not limited 
to, all of the following: 

(A) A description of potential revenue reductions and expense increases associated with activated shortage 
response actions described in paragraph (4). 

(B) A description of mitigation actions needed to address revenue reductions and expense increases associated 
with activated shortage response actions described in paragraph (4). 

(C) A description of the cost of compliance with Chapter 3.3 (commencing with Section 365) of Division 1. 
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12. MONITORING AND REPORTING 

 
Redwood City monitors water use through analysis of wholesale water purchases and customer meter 
readings. The City reads meters installed on each of its supply turnouts to monitor wholesale water 
purchases. In addition, each customer account is metered. Some non-residential and multi-family 
customers have irrigation meters to monitor water use for landscape irrigation separately from indoor 
uses. As part of the City’s Water Allocation Program, each customer is able to access past water use online 
and compare their water use to their water budget. 
City is currently in the process of installing AMI with approximately 75% of all meters on AMI. 
Implementation of AMI will allow the City to automate meter reading and provide real-time water use 
data to City staff and customers that can be used to aggressively target leaks and atypically high water 
use during normal years and periods of water shortage.  

Pursuant to California Code of Regulations (CCR) Title 23 §991, the City reports monthly water use and 
production to the SWRCB3. Effective October 1, 2020, during a governor declared drought emergency or 
when an urban water supplier invokes a water shortage level to respond to a drought greater than 10%, 
each supplier is required to submit an expanded report that contains the supplier’s actions and statistics 
in achieving planning reductions. 

 

 
3 Water supplier monthly reports can be accessed at  
https://www.waterboards.ca.gov/water_issues/programs/conservation_portal/conservation_reporting.html  

  CWC § 10632 (a) (9) For an urban retail water supplier, monitoring and reporting requirements and procedures 
that ensure appropriate data is collected, tracked, and analyzed for purposes of monitoring customer compliance 
and to meet state reporting requirements. 

https://www.waterboards.ca.gov/water_issues/programs/conservation_portal/conservation_reporting.html
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13. WSCP REFINEMENT PROCEDURES 

 
The WSCP is implemented as an adaptive management plan. The City will evaluate the need to revise its 
WSCP every year after performing its Annual Assessment or commensurate with its UWMP updates. The 
evaluation will consider the effectiveness of WSCP actions and any anticipated water supply shortages 
assessed by the SDA. If the WSCP is revised, the City Council will adopt a new resolution adopting the 
revised WSCP and, if necessary, declare a water shortage level to implement. 

  CWC § 10632 (a) (10) Reevaluation and improvement procedures for systematically monitoring and evaluating 
the functionality of the water shortage contingency plan in order to ensure shortage risk tolerance is adequate 
and appropriate water shortage mitigation strategies are implemented as needed. 
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14. PLAN ADOPTION, SUBMITTAL, AND AVAILABILITY 

 
As described in Section 10, Redwood City informed the public and the appropriate agencies of: (1) its 
intent to prepare a WSCP, (2) where the WSCP was available for public review, and (3) when the public 
hearing regarding the WSCP would be held. All notifications were completed in compliance with the 
stipulations of Section 6066 of the Government Code. 

A copy of the adopted WSCP including any amendments will be provided to DWR, the California State 
Library, San Mateo County, and SFPUC within 30 days of the adoption. An electronic copy of the adopted 
WSCP will be submitted to the DWR using the DWR online submittal tool. 

A copy of the adopted WSCP will be available for public review in the City Hall during normal business 
hours and on the City’s website within 30 days after filing the plan with DWR. 

  

  CWC § 10632 (c) The urban water supplier shall make available the water shortage contingency plan prepared 
pursuant to this article to its customers and any city or county within which it provides water supplies no later 
than 30 days after adoption of the water shortage contingency plan. 
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8. SFPUC DRAFT Water Supply and Demand Assessment Procedures 

 Page 1 of 5 March 24, 2021 

ANNUAL WATER SUPPLY AND DEMAND ASSESSMENT 
PROCEDURES 

Each year the SFPUC evaluates the amount of total water storage expected to occur throughout the RWS and 
compares it to expected demands. This annual Water Supply and Demand Assessment (WSDA) is described in 
the subsections below, which are organized by the sequential steps the SFPUC takes to conduct the assessment 
each year and reference the relevant California Water Code requirements for a WSDA.1 

The SFPUC’s annual WSDA is a robust planning system that considers a range of input factors unique to the 
SFPUC’s water supplies and system configuration while also providing the flexibility to consider new factors. 
Traditional surface water supplies from the SFPUC’s up country, East Bay, and Peninsula reservoirs are the 
backbone of the water supply, but the SFPUC extends and protects those supplies in many additional ways by: 
(1) partnering with the community to help save water through robust conservation programs; (2) minimizing the 
need for additional water to serve new developments through an onsite water reuse program; (3) recycling 
wastewater resources to deliver water for large non-potable uses; (4) utilizing local groundwater supplies to 
supplement surface water supplies; (5) investigating new, alternative water supply options such as purified water 
and desalination; and (6) investing in innovations that allow for creative solutions to meet diverse needs. These 
efforts help the SFPUC conserve water and diversify supplies to reduce likelihood of a water shortage condition.  

1.1 DEMAND ASSESSMENT [WATER CODE SECTION 10632(A)(2)(B)(I)] 

To calculate unconstrained customer demand for the purpose of an annual WSDA, the SFPUC collects 
information on both the retail and wholesale system demands. Retail customer demand is estimated based on 
the best available information to date, and typically includes the previous year’s demands as well as consideration 
of current demand use patterns or other conditions impacting demands, such as weather and growth. Each year, 
in February, the SFPUC receives from BAWSCA a report of estimated Wholesale Customer demand for the 
upcoming year. BAWSCA typically estimates unconstrained demands for the Wholesale Customers by using 
total water purchased by those customers in the prior year along with other relevant information. Relatively small 
demands from the two additional wholesale customers not part of the WSA are estimated based on the best 
available information to date, and typically includes the previous year’s demands as well as consideration of 
current demand use patterns or other conditions impacting demands, such as weather and growth. 

1.2 SUPPLY ASSESSMENT [WATER CODE SECTIONS 10632(A)(2)(B)(II) AND 
10632(A)(2)(B)(V)] 

The RWS collects water from the Tuolumne River watershed in the Sierra Nevada and from local reservoirs in 
the Alameda and Peninsula watersheds.  The RWS draws an average of 85 percent of its supply from the 
Tuolumne River watershed. This water feeds into an aqueduct system delivering water 167 miles by gravity to 
Bay Area reservoirs and customers. The remaining RWS supply is drawn from local surface waters in the 
Alameda and Peninsula watersheds. The split between these resources varies from year to year depending on 
the water year hydrology and operational circumstances.  

To project and evaluate water supply conditions, the SFPUC uses measurements of precipitation and snowpack 
in the watersheds above Hetch Hetchy, Cherry, and Eleanor Reservoirs. Snowpack conditions are evaluated 
regularly by the Cooperative Snow Survey (conducted by the SFPUC in partnership with state and federal 
agencies) beginning in late January of each year. The SFPUC also estimates snowpack conditions using 
information from airborne snow observatory (ASO) and other sources. The SFPUC maintains a hydrologic model 

 
1 California Water Code section 10632(a)(1) requires “the analysis of water supply reliability conducted pursuant to Section 10635.” Additional information 
about the SFPUC’s water supply reliability analysis can be found in Chapter 7 of the SFPUC’s 2020 UWMP. 
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of the watersheds that uses this information to project expected runoff for the coming year. This process also 
includes a statistical analysis of additional expected precipitation. In addition to projected runoff, the 
determination of projected available water supply also takes into account stored water throughout the RWS, 
water acquired by the SFPUC from non-SFPUC sources, inactive storage, reservoir losses, and allowances for 
carryover storage.  

Additionally, the SFPUC accounts for groundwater provided by the San Francisco Groundwater Supply Project 
for the in-City retail system and recycled water provided for irrigation at Harding Park, Fleming and Sharp Park 
Golf Courses.  

The RWS relies on precipitation and snowmelt captured and stored in its reservoirs.  During droughts, water 
supply deliveries can exceed inflows, such that water stored in previous years is relied upon to meet demands.  
Because of the importance of carry-over storage, the SFPUC constantly monitors and evaluates water supply 
conditions in the RWS. Look-ahead forecasts are updated as a year’s hydrology and operations change. 
Generally, in early winter of any year, SFPUC staff can begin providing a forecast of water supply conditions for 
the upcoming year based on known and anticipated winter and spring precipitation and snowpack. The predictive 
power of this forecast improves greatly through the spring. The annual precipitation, snowmelt, and carry-over 
storage together constitute the SFPUC’s reservoir storage condition. Using data for each of these factors, the 
SFPUC can determine whether the reservoir system will be capable of serving full deliveries to its customers. 
Section 1.3 describes the system modeling SFPUC conducts  

Table 0-1 shows the availability of RWS supplies for retail customers and Wholesale Customers in normal years. 
Table 0-2 shows the current and projected RWS supply needs to meet retail and wholesale demands based on 
information and projections presented in the SFPUC’s 2020 UWMP. 

The SFPUC sells water to 26 of its 28 wholesale customers under the terms of the 25-year contract known as 
the Water Supply Agreement between the City and County of San Francisco and Wholesale Customers in 
Alameda County, San Mateo County, and Santa Clara County (WSA) and associated individual water sales 
contracts with each Wholesale Customer. The WSA carries forward the SFPUC’s “Supply Assurance” of 184 
million gallons per day (mgd) to the Wholesale Customers. The SFPUC has agreed to deliver water to the 
Wholesale Customers up to the amount of the Supply Assurance, and this agreement is perpetual and survives 
the expiration of the WSA. The Supply Assurance is, however, subject to reduction due to water shortage, 
drought, scheduled RWS maintenance activities, and emergencies. The WSA also describes the temporary 
limitation on water sales established by the Phased Water System Improvement Plan (WSIP) in 2008. This 
“Interim Supply Limitation” (ISL) limits water sales from the RWS to an average annual amount of 265 mgd. The 
WSA allocations the ISL between the SFPUC’s retail customers and Wholesale Customers as follows:  

 Wholesale supply allocation: 184 mgd 
 Retail supply allocation: 81 mgd2 

Table 0-1. Regional Water System Supply Availability in Normal Years (mgd) 

RWS Supply Allocation 
Actual  Projected 

2020  2025  2030  2035  2040  2045 

Retail Customersa, b  81  81  81  81  81  81 

Wholesale Customersc, d  184  184  184  184  184  184 

 
2  Groveland CSD is considered a retail customer of the SFPUC. Thus, RWS supplies to Groveland CSD are accounted for in the retail supply allocation 

of 81 mgd. 
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Total RWS Supplies  265  265  265  265  265  265 

a Groundwater and recycled water are assumed to be used before RWS supplies to meet retail demand. However, if these alternative supplies are not 

available, up to 81 mgd of RWS supply could be used in normal years. 

b Groveland CSD is reported as a wholesale customer for the purposes of this 2020 UWMP, but it is considered a retail customer of the SFPUC solely for 

purposes of allocating RWS supplies between retail and Wholesale Customers. Its demands would be met by the retail supply allocation of 81 mgd. 

c Projected Wholesale Customer deliveries are limited to 184 mgd, including the demands of the Cities of San Jose and Santa Clara, which are supplied on a 

temporary and interruptible basis, with their total supply not exceeding 9 mgd assuming supply is available (decision to be made by end of 2028). 

d Cordilleras MWC is not a party to the WSA, and it is not included in the wholesale supply allocation of 184 mgd. The demands of Cordilleras MWC are 

minor (projected to be less than 0.01 mgd) and are anticipated to be met with RWS supplies through 2045.  

 

Table 0-2. Regional Water System Supply Utilized in Normal Years (mgd) 

RWS Supply Allocation 
Actual  Projected 

2020  2025  2030  2035  2040  2045 

Retail Customersa, b  66.5  67.2  67.5  68.6  70.5  73.7 

Wholesale Customersc, d   132.1  146.0  147.9  151.9  156.3  162.8 

Total RWS Supplies  198.6  213.2  215.4  220.5  226.8  236.5 

a Groundwater and recycled water are assumed to be used before RWS supplies to meet retail demand. However, if these alternative supplies are not 

available, up to 81 mgd of RWS supply could be used in normal years. 

b Groveland CSD is reported as a wholesale customer for the purposes of this 2020 UWMP, but it is considered a retail customer of the SFPUC solely for 

purposes of allocating RWS supplies between retail and Wholesale Customers. Its demands would be met by the retail supply allocation of 81 mgd. 

c Projected Wholesale Customer deliveries are limited to 184 mgd, including the demands of the Cities of San Jose and Santa Clara, which are supplied on a 

temporary and interruptible basis, with their total supply not exceeding 9 mgd assuming supply is available (decision to be made by end of 2028). 

d Cordilleras MWC is not a party to the WSA, and it is not included in the wholesale supply allocation of 184 mgd. The demands of Cordilleras MWC are 

minor (projected to be less than 0.01 mgd) and are anticipated to be met with RWS supplies through 2045.  

 

1.3 INFRASTRUCTURE CONSIDERATIONS [WATER CODE SECTION 
10632(A)(2)(B)(III)] 

On an ongoing basis, the SFPUC’s Hetch Hetchy Water and Power, Water Supply and Treatment Division, and 
Hydrology and Water Systems group conduct analyses of the RWS that incorporate planned facility outages and 
multiple levels of projected system demands to evaluate and plan for potential water delivery constraints. These 
groups meet quarterly to share plans and coordinate how facility outages, changes in service area demand, wet 
or dry weather, and other variables shape the operating plans each year. Facility outages due to maintenance or 
upgrades are coordinated in an adaptive manner to respond to changes as they occur. For new water supplies 
or new capital projects related to supply distribution, impacts on the system are evaluated extensively prior to 
initiation of any changes. Results from these modeling efforts are considered in the annual WSDA.  

1.4 SYSTEM MODELING [WATER CODE SECTION 10632(A)(2)(B)(IV)] 

To proactively plan for conditions that would result in a shortage of water supplies, the SFPUC models conditions 
using a hypothetical drought that is more severe than what the RWS has historically experienced. This drought 
sequence is referred to as the “design drought” and serves as the basis for planning and modeling of future 
scenarios. The design drought consists of an 8.5-year sequence of dry conditions. 
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In applying its water supply planning methodology, the SFPUC performs an initial model simulation of the system 
for the design drought sequence and then reviews the ability of the system to deliver water to the service area 
through the entire design drought sequence. If the projected water supply runs out before the end of the design 
drought sequence in the initial model run, system-wide water supply rationing is added and the scenario is re-
run.  This process continues iteratively until a model simulation of the system is achieved in which the water 
supply in storage at the end of the design drought sequence is brought to the system “dead pool,” where no 
additional storage is available for delivery (currently simulated as 96,775 acre-feet).  Drawing system storage 
down to the dead pool without going below it indicates that water supply delivery, including the adjusted amount 
of rationing, is maintained through the design drought sequence. 

Estimated rationing levels and corresponding storage threshold values can then be used to simulate the 
operation of the system through the historical record of hydrology, or to evaluate system water supply conditions 
during an ongoing drought. While the design drought sequence does not occur in the historical hydrology, the 
rationing and storage threshold values that are adjusted to allow a system configuration to maintain water delivery 
through the design drought sequence can be used to evaluate system performance in the historical record, or as 
a comparison for real-time system conditions. Through use of this planning method, the SFPUC can simulate a 
response to declining water supply in storage that is appropriate for the system conditions being evaluated.    

The SFPUC plans its water deliveries using indicators for water supply rationing that are developed through 
analysis with the design drought sequence. As a result, the SFPUC system operations are designed to provide 
sufficient carry-over water in SFPUC reservoirs to continue delivering water, although at reduced levels, during 
multiple-year droughts. 

1.5 DECISION-MAKING PROCESS [WATER CODE SECTION 10632(A)(2)(A)] 

Regardless of the expectation of shortage conditions, as part of the normal course of business, the SFPUC 
provides a water supply condition update to its executive team every two weeks throughout the year. The SFPUC 
also provides water supply estimates to its Wholesale Customers on a monthly basis beginning February 1. A 
Wholesale Customer Annual Meeting is held in the last week of February at which the SFPUC makes a 
presentation on current water supply conditions and forecasts. The last snow survey of the season typically 
occurs within the first week of April, followed by a runoff forecast to determine total system storage expected as 
of July 1. By the middle of April, the SFPUC sends a formal letter to the Wholesale Customers summarizing the 
water supply availability for the coming year.  

If the RWS appears incapable of meeting system-wide demand due to drought, the SFPUC is expected to declare 
a water shortage by March 31 of that drought year. The General Manager, or designee, is responsible for 
declaring such a shortage. A presentation would be made to the Commission as part of the General Manager’s 
report, showing conditions of precipitation to date, snowpack, and storage levels with more information as 
necessary depending on the particulars of the supply forecast. Depending on the level of shortage, the 
Commission may adopt a resolution declaring a water shortage emergency under the California Water Code, or 
lesser actions such as a call for voluntary conservation efforts.  

Prior to the initiation of any water delivery reductions to its retail customers, whether it be initial implementation 
of delivery reductions or implementing a different water shortage level, the SFPUC will outline a drought response 
plan to address the following: the water supply situation; proposed water use reduction objectives; alternatives 
to water use reductions; methods to calculate water use allocations and adjustments; compliance methodology 
and enforcement measures; and budget considerations. Details on the expected allocation program are 
described further in Section Error! Reference source not found.. This drought response plan will be presented 
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at a regularly scheduled SFPUC Commission meeting and advertised in accordance with the requirements of 
Section 6066 of the California Government Code.  

The overall WSDA process is described visually in the flowchart presented in Figure 0-1. 

Figure 0-1: Water Supply and Demand Assessment Process 
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Agency Name City of Redwood City

Total Population Served 86,280

Conservation Goal (%) 5%

Drought Stage Stage 1

Number of Residential Accounts 20,860
Number of Commercial, Industrial, and 

Institutional (CII) Accounts 1,597

Number of Dedicated Irrigation Accounts 433

Baseline Year(s) 2018
Percentage of Residential Indoor Use 

During Minimum Month (%) 85%

Percentage of CII Indoor Use 
During Minimum Month (%) 100%

Comments

Enter Agency Information

City of Redwood City
1 - Home 

Navigation

Download and read the guide before using this Tool

Enter agency information

Enter Baseline Year production and use

Review and confirm entered information

Select Drought Response Actions and input estimated water 
savings and implementation rates.  

Review estimated water production and compare estimated 
savings to conservation target. 

Drought Response Tool
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Input Baseline 
Year Water Use
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Baseline Year 
Water Use 
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ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

1 - HOME

2 - INPUT BASELINE
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3 - BASELINE YEAR 
WATER USE 
PROFILE

4 - DROUGHT
RESPONSE ACTIONS 

5 - ESTIMATED
WATER SAVINGS

USER'S GUIDE
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City of Redwood City
1 - Home 

Drought Response Tool
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Input Baseline 
Year Water Use

ne 
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Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs
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Response 
Tracking

Track production and water savings against the conservation 
target. 
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RESPONSE TRACKING
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City of Redwood City
1 - Home 

Drought Response Tool

Homememe
Input Baseline 
Year Water Use

ne 
sese

Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

For questions about this tool or for additional information, contact:

Anona Dutton, P.G., C.Hg.
adutton@ekiconsult.com 

(650) 292-9100

Disclaimer:  This electronic file is being provided by EKI Environment & Water Inc. (EKI; fomerly Erler & 
Kalinowski, Inc.) at the request of (CLIENT).  The Drought Response Tool was transmitted to CLIENT in 
electronic format, on a CD dated [DATE] (Original Document).  Only the Original Document, provided to, and for 
the sole benefit of, CLIENT constitutes EKI’s professional work product.  An electronic copy of the Drought 
Response Tool is provided to CLIENT’s Customer Agencies, for use only by CLIENT-designated Customer 
Agencies.  The Drought Response Tool is copyrighted by EKI.  All rights are reserved by EKI, and content may 
not be reproduced, downloaded, disseminated, published, or transferred in any form or by any means, except 
with the prior written permission of EKI.  Customer Agencies may use the Drought Response Tool for reviewing 
potential drought response alternatives. The delivery to, or use by, Customer Agencies of the Drought 
Response Tool does not provide rights of reliance by Client Agencies or other third parties without the express 
written consent of EKI and subject to the execution of an agreement between such Customer Agency or other 
third party and EKI. EKI makes no warranties, either express or implied, of the electronic media or regarding its 
merchantability, applicability, compatibility with the recipients’ computer equipment or software; of the fitness for 
any particular purpose; or that the electronic media contains no defect or is virus free.  Use of EKI’s Drought 
Response Tool, other electronic media, or other work product by Client Agency or others shall be at the party’s 
sole risk.  Further, by use of this electronic media, the user agrees, to the fullest extent permitted by law, to 
defend, indemnify and hold harmless EKI, CLIENT, and their officers, directors, employees, and subconsultants 
against all damages, liabilities or costs, including reasonable attorneys’ fees and defense costs, arising from any 
use, modification or changes made to the electronic files by anyone other than EKI or from any unauthorized 
distribution or reuse of the electronic files without the prior written consent of EKI.
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Units: (af)

Date

Total 
Production

(af)

Residential 
Water Use

(af)
CII Water Use

(af)

Dedicated 
Irrigation Water 

Use
(af)

Non-Revenue 
Water Use

(af) Total R-GPCD Comments
January 579 383 127 19 50 47

February 621 390 135 12 84 53

March 613 373 134 21 85 45

April 830 428 152 73 177 54

May 886 519 167 110 90 63

June 988 601 166 115 106 76

July 1,003 629 187 115 71 77

August 958 620 169 100 69 76

September 796 586 145 75 -11 74

October 851 540 165 60 86 66

November 629 474 121 11 23 60

December 566 412 116 8 30 50

Select the units to input monthly production and use data. Enter the total monthly potable water production for the Baseline Year. Next, enter monthly water use data by sector for the Baseline Year. If you bill on a bi-
monthly basis, divide your billing data between the months that the billing cycle includes.  If your single-family and multi-family accounts are tracked separately, enter the combined water use for both sectors in the 
Residential Water Use column.  If your commercial, industrial, and institutional (CII) accounts are tracked separately, enter the combined water use for each sector in the CII Water Use column. Your non-revenue water use 
is calculated by subtracting your monthly residential, CII, and dedicated irrigation water uses from your monthly production. Your monthly residential gallons per capita per day (R-GPCD) is calculated by dividing your 
monthly residential water use by your population entered in Worksheet 1 - Home.

2 - Input Baseline Year (2018) Water Use

Input Baseline Year (2018) Production and Water Use

City of Redwood City

Drought Response Tool

Homeme Input Baseline Year 
Water Use

ar Baseline Year Water 
Use Profile

er Drought Response 
Actions

e Estimated Water 
Savings

Drought Response 
Tracking
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Units: (af)

Residential CII Dedicated Irrigation Non-Revenue
Total 9,318 5,954 1,783 721 860

Total Indoor 5,096 3,730 1,365 -- --

Total Outdoor 3,363 2,224 418 721 --

Total Non-Revenue 860 -- -- -- 860

Total Indoor % 55% 63% 77% 0% --

Total Outdoor % 36% 37% 23% 100% --

Total Non-Revenue % 9% -- -- -- 100%

3 - Baseline Year (2018) Water Use Profile
City of Redwood City

Baseline Year (2018) Annual Water Use Summary

Water Use (af)

Water Use Comments

A summary of your Baseline Year water use by sector and major end use category is shown below.  Select the units in which your production and use data are displayed. 
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3 - Baseline Year (2018) Water Use Profile
City of Redwood City

Drought Response Tool
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Minimum Residential Indoor GPCD 25 R-GPCD

Maximum Residential Outdoor Savings 100% of Baseline Residential Outdoor Water Use

Maximum CII Indoor Savings 30% of Baseline CII Indoor Water Use

Maximum CII Outdoor Savings 100% of Baseline CII Outdoor Water Use

Maximum Dedicated Irrigation Account Savings 100% of Baseline Dedicated Irrigation Water Use

Maximum Non-Revenue Water Savings 50% of Baseline Non-Revenue Water Use

Resulting Total Maximum Annual Savings Potential 59% of Total Baseline Production

4 - Drought Response Actions - Stage 1
City of Redwood City

Maximum Savings Potential
Use the default values or enter your own criteria for the maximum savings potential. Estimated water savings within each sector will not exceed the maximum savings criteria.

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking
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4 - Drought Response Actions - Stage 1
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

All Outdoor 14% 65% -- --

Prohibit Irrigation with Potable Water Outside of Newly Constructed Homes 
and Buildings that is not Delivered by Drip or Microspray Systems Irrigation -- --

Require Shut-Off Nozzles on Hoses for Vehicle Washing Misc. Outdoor 17% 50% --

Prohibit Use of Potable Water to Wash Sidewalks and Driveways Misc. Outdoor 17% 50% --

Prohibit the Use of Potable Water for Street Washing Misc. Outdoor 17% 50% --

Prohibit Irrigation with Potable Water in a Manner that causes Runoff Irrigation 3% 50% DeOreo et al., 2011 --

Prohibit Irrigation with Potable Water within 48 Hours following Measurable 
Rainfall

Irrigation -- --

Prohibit Irrigation of Ornamental Turf with Potable Water on Street Medians Irrigation -- --

Prohibit Potable Water Use for Decorative Water Features that do not 
Recirculate Water

Misc. Outdoor 50% 50% EBMUD, 2008 --

Provide Linen Service Opt Out Options Fixtures & Appliances 0.5% 50% EBMUD, 2011 --

Prohibit Serving Drinking Water other than upon Request in Eating or Drinking 
Establishments

Fixtures & Appliances 0.5% 50% EBMUD, 2011 --

Source of Default 
Implementation Rate

Implementation 
Rate

Source of Default 
Savings Estimate

End Use 
Savings (%)

Select the Drought Response Actions you would like to include in your estimated savings calculations. For each selected action, use the default end use savings estimates and implementation rates or input your own values.  The "End Use Savings" 
estimates the percent water use reduction that could occur at a particular end use as a result of a specific action. The "Implementation Rate" refers to the estimated percentage of accounts that will implement a specific action. The water savings potential at 
each end use is capped based on the assumed distribution of end use water demands shown in the pie charts above. A dash (--) indicates that professional judgement was used to establish the default value, or that savings are expected to be accounted for 
as part of a Public Information Program; additional basis for the default values are included in the User Manual.

Drought Response Actions

Action Description
Implement 
ProgramEnd Use(s)

See Appendix D of the DRP
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4 - Drought Response Actions - Stage 1
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Media Campaign, Newspaper Articles, Website All 0.5% 50% EBMUD, 2011 --

Promote Water Conservation / Rebate Programs All 50% -- --

Water Efficiency Workshops, Public Events All 0.5% 25% EBMUD, 2011 --

Water Bill Inserts All 0.5% 100% EBMUD, 2011 --

Promote / Expand Use of Recycled Water Irrigation 100% -- --

Home or Mobile Water Use Reports All 5% 10% WaterSmart Software, 2015 --

Decrease Frequency and Length of Line Flushing Non Revenue Water 25% 50% See Appendix D of the DRP Reduced flushing by 50%.

Audit and Reduce System Water Loss Non Revenue Water 45% 50% DWR, 2015 Target 50% of leakage.

Implement Drought Rate Structure / Water Budgets All 5% 100% CUWCC, 2015 --

Establish Retrofit on Resale Ordinance All Residential Indoor 21% 6% SFPUC, 2004 First Tuesday, 2015

Require Net Zero Demand Increase on New Connections All -- --

Moratorium on New Connections All -- --

Move to Monthly Metering / Billing All 5% 10% See Appendix D of the DRP --

Increase Water Waste Patrols / Enforcement All -- --

Establish Drought Hotline All -- --

Reduce Distribution System Pressures Non Revenue Water 4.5% 100% CUWCC, 2010; DWR, 2015 --

Conduct Irrigation Account Surveys Irrigation 30% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 3 Days/Week, 15 Minutes/Day,  
Between 9PM and 6AM

Irrigation
6% 65%

Limit Irrigation to 1 Day/Week, 10 Minutes/Day, 
Between 9PM and 6AM

Irrigation
79% 50%

Prohibit use of Potable Water for Irrigation Irrigation 100% 50%

Require Repair of all Leaks within 24 hours External Leaks 100% 5% -- --

Customer Water Budgets

Establish Water Budget - 25% Reduction Irrigation 25% 50% -- --

Establish Water Budget - 50% Reduction Irrigation 50% 50% -- --

Establish Water Budget - 75% Reduction Irrigation 75% 50% -- --

Source of Default 
Savings Estimate

Drought Response Actions

Action Description
Source of Default 

Implementation RateEnd Use(s)
Implement 
Program

End Use 
Savings (%)

Implementation 
Rate

UC IPM, 2014 --
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4 - Drought Response Actions - Stage 1
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Conduct Water Use Surveys Targeting High Water Users All Residential Uses 10% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 3 Days/Week, 15 Minutes/Day, 
Between 9PM and 6AM

Irrigation
6% 65%

Limit Irrigation to 1 Day/Week, 10 Minutes/Day, 
Between 9PM and 6AM

Irrigation
79% 50%

Prohibit use of Potable Water for Irrigation Irrigation 100% 50%

Prohibit Vehicle Washing Except with Recycled Water Misc. Outdoor 50% 50% EBMUD, 2008 --

Require Repair of all Leaks within 24 hours Leaks 100% 5% -- --

Require Pool Covers Misc. Outdoor 28% 25% Maddaus & Mayer, 2001 --

Prohibit Filling of Pools Misc. Outdoor 55% 25% DeOreo et al., 2011 --

Customer Water Budgets

Establish Water Budget - 10% Reduction All Residential Uses 10% 50% -- --

Establish Water Budget - 20% Reduction All Residential Uses 20% 50% -- --

Conduct CII Surveys Targeting High Water Users All CII uses 10% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 3 Days/Week, 15 Minutes/Day, 
Between 9PM and 6AM

Irrigation 6% 65%

Limit Irrigation to 1 Day/Week, 10 Minutes/Day, 
Between 9PM and 6AM

Irrigation 79% 50%

Prohibit Use of Potable Water for Construction and Dust Control Misc. Outdoor 100% -- --

Prohibit Single-Pass Cooling Systems Cooling 80% 1% Vickers, 2001 --

Require Repair of all Leaks within 24 hours Leaks 100% 5% -- --

Prohibit Vehicle Washing Except with Recycled Water Misc. Outdoor 50% 50% EBMUD, 2008 --

Require Water-Efficient Pre-Rinse Spray Valves Fixtures & Appliances 0.8% 50% EPA, 2015; Pacific Institute, 2003 --

Customer Water Budgets

Establish Water Budget - 10% Reduction All CII uses 10% 50% -- --

Establish Water Budget - 20% Reduction All CII uses 20% 50% -- --

Establish Water Budget - 30% Reduction All CII uses 30% 50% -- --

Action Description End Use(s)
Implement 
Program

End Use 
Savings (%)

Implementation 
Rate

Source of Default 
Savings Estimate

UC IPM, 2014 --

UC IPM, 2014 --

Drought Response Actions
Source of Default 

Implementation Rate
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4 - Drought Response Actions - Stage 1
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Install Bathroom Faucet Aerators Faucets and Dishwashers -- --

Install a Water-Efficient Showerhead Showers/Baths -- --

Turn Off Water when Brushing Teeth, Shaving, Washing Dishes, or Cooking
Faucets and Dishwashers

-- --

Fill the Bathtub Halfway Showers/Baths -- --

Wash Only Full Loads of Clothes Clothes Washers -- --

Install a High-Efficiency Toilet Toilets -- --

Take Shorter Showers Showers/Baths -- --

Run Dishwasher Only When Full Faucets and Dishwashers -- --

Reduce Outdoor Irrigation Irrigation -- --

Install Drip-Irrigation Irrigation -- --

Use Mulch Irrigation -- --

Plant Drought Resistant Trees and Plants Irrigation -- --

Use a Broom to Clean Outdoor Areas Misc. Outdoor -- --

Flush Less Frequently Toilets -- --

Re-Use Shower or Bath Water for Irrigation Irrigation -- --

Wash Car at Facility that Recycles the Water Misc. Outdoor -- --

Drought Response Actions
Source of Default 

Implementation Rate
Implementation 

RateAction Description End Use(s)
Implement 
Program

End Use 
Savings (%)

Source of Default 
Savings Estimate
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Units: (af)

Month

 Baseline Year 
(2018) Production 

(af)

Estimated Drought 
Year Production 

(af)
Estimated Potential 

Monthly Savings

Potential 
Cumulative 

Savings Conservation Goal Comments
January 579 562 3% 3% 5%

February 621 598 4% 3% 5%

March 613 596 3% 3% 5%

April 830 795 4% 3% 5%

May 886 834 6% 4% 5%

June 988 922 7% 5% 5%

July 1,003 932 7% 5% 5%

August 958 893 7% 5% 5%

September 796 740 7% 6% 5%

October 851 803 6% 6% 5%

November 629 601 5% 5% 5%

December 566 548 3% 5% 5%

City of Redwood City

Estimated Monthly Water Use and Savings Summary

5 - Estimated Water Savings - Stage 1

This provides a summary of the estimated production relative to Baseline Year production and potential water savings, assuming implementation of selected actions at the water savings and implementation rates indicated 
in the Drought Response Actions worksheet. Select the units that your production data are displayed in. 
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Baseline Year(s) Production vs. Estimated Production

 Baseline Year (2018) Production (af) Estimated Drought Year Production (af)

P
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d
u

ct
io

n
Drought Response Tool

Homememe
Input Baseline Year 

Water Use
r Baseline Year Water 

Use Profile
er Drought Response 

Actions
e Estimated Water 

Savings
Drought Response 

Tracking
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Agency Name City of Redwood City

Total Population Served 86,280

Conservation Goal (%) 15%

Drought Stage Stage 2

Number of Residential Accounts 20,860
Number of Commercial, Industrial, and 

Institutional (CII) Accounts 1,597

Number of Dedicated Irrigation Accounts 433

Baseline Year(s) 2018
Percentage of Residential Indoor Use 

During Minimum Month (%) 85%

Percentage of CII Indoor Use 
During Minimum Month (%) 100%

Comments

Enter Agency Information

City of Redwood City
1 - Home 

Navigation

Download and read the guide before using this Tool

Enter agency information

Enter Baseline Year production and use

Review and confirm entered information

Select Drought Response Actions and input estimated water 
savings and implementation rates.  

Review estimated water production and compare estimated 
savings to conservation target. 

Drought Response Tool

Homememe
Input Baseline 
Year Water Use

ne 
sese

Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

1 - HOME

2 - INPUT BASELINE
YEAR WATER USE 

3 - BASELINE YEAR 
WATER USE 
PROFILE

4 - DROUGHT
RESPONSE ACTIONS 

5 - ESTIMATED
WATER SAVINGS

USER'S GUIDE

Worksheet 1 - Home
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City of Redwood City
1 - Home 

Drought Response Tool

Homememe
Input Baseline 
Year Water Use

ne 
sese

Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

Track production and water savings against the conservation 
target. 

6 - DROUGHT 
RESPONSE TRACKING

Worksheet 1 - Home
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City of Redwood City
1 - Home 

Drought Response Tool

Homememe
Input Baseline 
Year Water Use

ne 
sese

Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

For questions about this tool or for additional information, contact:

Anona Dutton, P.G., C.Hg.
adutton@ekiconsult.com 

(650) 292-9100

Disclaimer:  This electronic file is being provided by EKI Environment & Water Inc. (EKI; fomerly Erler & 
Kalinowski, Inc.) at the request of (CLIENT).  The Drought Response Tool was transmitted to CLIENT in 
electronic format, on a CD dated [DATE] (Original Document).  Only the Original Document, provided to, and for 
the sole benefit of, CLIENT constitutes EKI’s professional work product.  An electronic copy of the Drought 
Response Tool is provided to CLIENT’s Customer Agencies, for use only by CLIENT-designated Customer 
Agencies.  The Drought Response Tool is copyrighted by EKI.  All rights are reserved by EKI, and content may 
not be reproduced, downloaded, disseminated, published, or transferred in any form or by any means, except 
with the prior written permission of EKI.  Customer Agencies may use the Drought Response Tool for reviewing 
potential drought response alternatives. The delivery to, or use by, Customer Agencies of the Drought 
Response Tool does not provide rights of reliance by Client Agencies or other third parties without the express 
written consent of EKI and subject to the execution of an agreement between such Customer Agency or other 
third party and EKI. EKI makes no warranties, either express or implied, of the electronic media or regarding its 
merchantability, applicability, compatibility with the recipients’ computer equipment or software; of the fitness for 
any particular purpose; or that the electronic media contains no defect or is virus free.  Use of EKI’s Drought 
Response Tool, other electronic media, or other work product by Client Agency or others shall be at the party’s 
sole risk.  Further, by use of this electronic media, the user agrees, to the fullest extent permitted by law, to 
defend, indemnify and hold harmless EKI, CLIENT, and their officers, directors, employees, and subconsultants 
against all damages, liabilities or costs, including reasonable attorneys’ fees and defense costs, arising from any 
use, modification or changes made to the electronic files by anyone other than EKI or from any unauthorized 
distribution or reuse of the electronic files without the prior written consent of EKI.

© 2015 Erler & Kalinowski, Inc.
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Units: (af)

Date

Total 
Production

(af)

Residential 
Water Use

(af)
CII Water Use

(af)

Dedicated 
Irrigation Water 

Use
(af)

Non-Revenue 
Water Use

(af) Total R-GPCD Comments
January 579 383 127 19 50 47

February 621 390 135 12 84 53

March 613 373 134 21 85 45

April 830 428 152 73 177 54

May 886 519 167 110 90 63

June 988 601 166 115 106 76

July 1,003 629 187 115 71 77

August 958 620 169 100 69 76

September 796 586 145 75 -11 74

October 851 540 165 60 86 66

November 629 474 121 11 23 60

December 566 412 116 8 30 50

Select the units to input monthly production and use data. Enter the total monthly potable water production for the Baseline Year. Next, enter monthly water use data by sector for the Baseline Year. If you bill on a bi-
monthly basis, divide your billing data between the months that the billing cycle includes.  If your single-family and multi-family accounts are tracked separately, enter the combined water use for both sectors in the 
Residential Water Use column.  If your commercial, industrial, and institutional (CII) accounts are tracked separately, enter the combined water use for each sector in the CII Water Use column. Your non-revenue water use 
is calculated by subtracting your monthly residential, CII, and dedicated irrigation water uses from your monthly production. Your monthly residential gallons per capita per day (R-GPCD) is calculated by dividing your 
monthly residential water use by your population entered in Worksheet 1 - Home.

2 - Input Baseline Year (2018) Water Use

Input Baseline Year (2018) Production and Water Use

City of Redwood City

Drought Response Tool

Homeme Input Baseline Year 
Water Use

ar Baseline Year Water 
Use Profile

er Drought Response 
Actions

e Estimated Water 
Savings

Drought Response 
Tracking

Worksheet 2 - Input Baseline Year Water Use
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Units: (af)

Residential CII Dedicated Irrigation Non-Revenue
Total 9,318 5,954 1,783 721 860

Total Indoor 5,096 3,730 1,365 -- --

Total Outdoor 3,363 2,224 418 721 --

Total Non-Revenue 860 -- -- -- 860

Total Indoor % 55% 63% 77% 0% --

Total Outdoor % 36% 37% 23% 100% --

Total Non-Revenue % 9% -- -- -- 100%

3 - Baseline Year (2018) Water Use Profile
City of Redwood City

Baseline Year (2018) Annual Water Use Summary

Water Use (af)

Water Use Comments

A summary of your Baseline Year water use by sector and major end use category is shown below.  Select the units in which your production and use data are displayed. 
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3 - Baseline Year (2018) Water Use Profile
City of Redwood City

Drought Response Tool

Homeee Input Baseline Year 
Water Use

Baseline Year 

Water Use Profile
Drought Response 

Actions
Estimated Water 

Savings
Drought Response 

Tracking
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Minimum Residential Indoor GPCD 25 R-GPCD

Maximum Residential Outdoor Savings 100% of Baseline Residential Outdoor Water Use

Maximum CII Indoor Savings 30% of Baseline CII Indoor Water Use

Maximum CII Outdoor Savings 100% of Baseline CII Outdoor Water Use

Maximum Dedicated Irrigation Account Savings 100% of Baseline Dedicated Irrigation Water Use

Maximum Non-Revenue Water Savings 50% of Baseline Non-Revenue Water Use

Resulting Total Maximum Annual Savings Potential 59% of Total Baseline Production

4 - Drought Response Actions - Stage 2
City of Redwood City

Maximum Savings Potential
Use the default values or enter your own criteria for the maximum savings potential. Estimated water savings within each sector will not exceed the maximum savings criteria.

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

ToiletsToilets
20%

Faucets & Faucets &
DishwashDishw

er
washshw

rr 20%

Clothes Clothes
WashersWashers

18%

Showers/ Showe
Baths

rs/ we
ss 22%

Leaks/ Leaks
Other

s/ aks
rr 20%

Residential Indoor 

Fixtures & Fixtures & 
Appliancesppliance

31%

ProcessProcess
26%

CoolingCooling
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Leaks/ Otheraks/ Oth
20%

CII Indoor 

Irrigationn 84%

Misc. Mis
OutdoorOutdoorrr
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oorrrroorrrroorrr
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xterEx
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alnarr
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Assumed Proportion of Water Use by End Uses and Sector
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4 - Drought Response Actions - Stage 2
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

All Outdoor 14% 70% -- --

Prohibit Irrigation with Potable Water Outside of Newly Constructed Homes 
and Buildings that is not Delivered by Drip or Microspray Systems Irrigation -- --

Require Shut-Off Nozzles on Hoses for Vehicle Washing Misc. Outdoor 17% 50% --

Prohibit Use of Potable Water to Wash Sidewalks and Driveways Misc. Outdoor 17% 50% --

Prohibit the Use of Potable Water for Street Washing Misc. Outdoor 17% 50% --

Prohibit Irrigation with Potable Water in a Manner that causes Runoff Irrigation 3% 50% DeOreo et al., 2011 --

Prohibit Irrigation with Potable Water within 48 Hours following Measurable 
Rainfall

Irrigation -- --

Prohibit Irrigation of Ornamental Turf with Potable Water on Street Medians Irrigation -- --

Prohibit Potable Water Use for Decorative Water Features that do not 
Recirculate Water

Misc. Outdoor 50% 50% EBMUD, 2008 --

Provide Linen Service Opt Out Options Fixtures & Appliances 0.5% 50% EBMUD, 2011 --

Prohibit Serving Drinking Water other than upon Request in Eating or Drinking 
Establishments

Fixtures & Appliances 0.5% 50% EBMUD, 2011 --

Source of Default 
Implementation Rate

Implementation 
Rate

Source of Default 
Savings Estimate

End Use 
Savings (%)

Select the Drought Response Actions you would like to include in your estimated savings calculations. For each selected action, use the default end use savings estimates and implementation rates or input your own values.  The "End Use Savings" 
estimates the percent water use reduction that could occur at a particular end use as a result of a specific action. The "Implementation Rate" refers to the estimated percentage of accounts that will implement a specific action. The water savings potential at 
each end use is capped based on the assumed distribution of end use water demands shown in the pie charts above. A dash (--) indicates that professional judgement was used to establish the default value, or that savings are expected to be accounted for 
as part of a Public Information Program; additional basis for the default values are included in the User Manual.

Drought Response Actions

Action Description
Implement 
ProgramEnd Use(s)

See Appendix D of the DRP

Worksheet 4 - Drought Response Actions
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4 - Drought Response Actions - Stage 2
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Media Campaign, Newspaper Articles, Website All 0.5% 60% EBMUD, 2011 --

Promote Water Conservation / Rebate Programs All 50% -- --

Water Efficiency Workshops, Public Events All 0.5% 25% EBMUD, 2011 --

Water Bill Inserts All 0.5% 100% EBMUD, 2011 --

Promote / Expand Use of Recycled Water Irrigation 100% -- --

Home or Mobile Water Use Reports All 5% 10% WaterSmart Software, 2015 --

Decrease Frequency and Length of Line Flushing Non Revenue Water 25% 50% See Appendix D of the DRP Reduced flushing by 50%.

Audit and Reduce System Water Loss Non Revenue Water 45% 50% DWR, 2015 Target 50% of leakage.

Implement Drought Rate Structure / Water Budgets All 2% 100% CUWCC, 2015 --

Establish Retrofit on Resale Ordinance All Residential Indoor 21% 6% SFPUC, 2004 First Tuesday, 2015

Require Net Zero Demand Increase on New Connections All -- --

Moratorium on New Connections All -- --

Move to Monthly Metering / Billing All 5% 10% See Appendix D of the DRP --

Increase Water Waste Patrols / Enforcement All -- --

Establish Drought Hotline All -- --

Reduce Distribution System Pressures Non Revenue Water 4.5% 100% CUWCC, 2010; DWR, 2015 --

Conduct Irrigation Account Surveys Irrigation 30% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 2 Days/Week, 15 Minutes/Day,  
Between 9PM and 6AM

Irrigation
38% 65%

Limit Irrigation to 1 Day/Week, 10 Minutes/Day, 
Between 9PM and 6AM

Irrigation
79% 50%

Prohibit use of Potable Water for Irrigation Irrigation 100% 50%

Require Repair of all Leaks within 24 hours External Leaks 100% 5% -- --

Customer Water Budgets

Establish Water Budget - 25% Reduction Irrigation 25% 50% -- --

Establish Water Budget - 50% Reduction Irrigation 50% 50% -- --

Establish Water Budget - 75% Reduction Irrigation 75% 50% -- --

Source of Default 
Savings Estimate

Drought Response Actions

Action Description
Source of Default 

Implementation RateEnd Use(s)
Implement 
Program

End Use 
Savings (%)

Implementation 
Rate

UC IPM, 2014 --

Worksheet 4 - Drought Response Actions
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4 - Drought Response Actions - Stage 2
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Conduct Water Use Surveys Targeting High Water Users All Residential Uses 10% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 2 Days/Week, 15 Minutes/Day, 
Between 9PM and 6AM

Irrigation
38% 65%

Limit Irrigation to 1 Day/Week, 10 Minutes/Day, 
Between 9PM and 6AM

Irrigation
79% 50%

Prohibit use of Potable Water for Irrigation Irrigation 100% 50%

Prohibit Vehicle Washing Except with Recycled Water Misc. Outdoor 50% 50% EBMUD, 2008 --

Require Repair of all Leaks within 24 hours Leaks 100% 5% -- --

Require Pool Covers Misc. Outdoor 28% 25% Maddaus & Mayer, 2001 --

Prohibit Filling of Pools Misc. Outdoor 55% 25% DeOreo et al., 2011 --

Customer Water Budgets

Establish Water Budget - 10% Reduction All Residential Uses 10% 50% -- --

Establish Water Budget - 20% Reduction All Residential Uses 20% 50% -- --

Conduct CII Surveys Targeting High Water Users All CII uses 10% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 2 Days/Week, 15 Minutes/Day, 
Between 9PM and 6AM

Irrigation 38% 65%

Limit Irrigation to 1 Day/Week, 10 Minutes/Day, 
Between 9PM and 6AM

Irrigation 79% 50%

Prohibit Use of Potable Water for Construction and Dust Control Misc. Outdoor 100% -- --

Prohibit Single-Pass Cooling Systems Cooling 80% 1% Vickers, 2001 --

Require Repair of all Leaks within 24 hours Leaks 100% 5% -- --

Prohibit Vehicle Washing Except with Recycled Water Misc. Outdoor 50% 50% EBMUD, 2008 --

Require Water-Efficient Pre-Rinse Spray Valves Fixtures & Appliances 0.8% 50% EPA, 2015; Pacific Institute, 2003 --

Customer Water Budgets

Establish Water Budget - 10% Reduction All CII uses 10% 50% -- --

Establish Water Budget - 20% Reduction All CII uses 20% 50% -- --

Establish Water Budget - 30% Reduction All CII uses 30% 50% -- --

Action Description End Use(s)
Implement 
Program

End Use 
Savings (%)

Implementation 
Rate

Source of Default 
Savings Estimate

UC IPM, 2014 --

UC IPM, 2014 --

Drought Response Actions
Source of Default 

Implementation Rate

Worksheet 4 - Drought Response Actions
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4 - Drought Response Actions - Stage 2
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Install Bathroom Faucet Aerators Faucets and Dishwashers -- --

Install a Water-Efficient Showerhead Showers/Baths -- --

Turn Off Water when Brushing Teeth, Shaving, Washing Dishes, or Cooking
Faucets and Dishwashers

-- --

Fill the Bathtub Halfway Showers/Baths -- --

Wash Only Full Loads of Clothes Clothes Washers -- --

Install a High-Efficiency Toilet Toilets -- --

Take Shorter Showers Showers/Baths -- --

Run Dishwasher Only When Full Faucets and Dishwashers -- --

Reduce Outdoor Irrigation Irrigation -- --

Install Drip-Irrigation Irrigation -- --

Use Mulch Irrigation -- --

Plant Drought Resistant Trees and Plants Irrigation -- --

Use a Broom to Clean Outdoor Areas Misc. Outdoor -- --

Flush Less Frequently Toilets -- --

Re-Use Shower or Bath Water for Irrigation Irrigation -- --

Wash Car at Facility that Recycles the Water Misc. Outdoor -- --

Drought Response Actions
Source of Default 

Implementation Rate
Implementation 

RateAction Description End Use(s)
Implement 
Program

End Use 
Savings (%)

Source of Default 
Savings Estimate

Worksheet 4 - Drought Response Actions
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Units: (af)

Month

 Baseline Year 
(2018) Production 

(af)

Estimated Drought 
Year Production 

(af)
Estimated Potential 

Monthly Savings

Potential 
Cumulative 

Savings Conservation Goal Comments
January 579 527 9% 9% 15%

February 621 550 11% 10% 15%

March 613 557 9% 10% 15%

April 830 715 14% 11% 15%

May 886 737 17% 13% 15%

June 988 804 19% 14% 15%

July 1,003 811 19% 15% 15%

August 958 782 18% 15% 15%

September 796 653 18% 16% 15%

October 851 715 16% 16% 15%

November 629 551 12% 15% 15%

December 566 515 9% 15% 15%

City of Redwood City

Estimated Monthly Water Use and Savings Summary

5 - Estimated Water Savings - Stage 2

This provides a summary of the estimated production relative to Baseline Year production and potential water savings, assuming implementation of selected actions at the water savings and implementation rates indicated 
in the Drought Response Actions worksheet. Select the units that your production data are displayed in. 
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Baseline Year(s) Production vs. Estimated Production

 Baseline Year (2018) Production (af) Estimated Drought Year Production (af)

P
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u

ct
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Drought Response Tool

Homememe
Input Baseline Year 

Water Use
r Baseline Year Water 

Use Profile
er Drought Response 

Actions
e Estimated Water 

Savings
Drought Response 

Tracking
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Agency Name City of Redwood City

Total Population Served 86,280

Conservation Goal (%) 25%

Drought Stage Stage 3

Number of Residential Accounts 20,860
Number of Commercial, Industrial, and 

Institutional (CII) Accounts 1,597

Number of Dedicated Irrigation Accounts 433

Baseline Year(s) 2018
Percentage of Residential Indoor Use 

During Minimum Month (%) 85%

Percentage of CII Indoor Use 
During Minimum Month (%) 100%

Comments

Enter Agency Information

City of Redwood City
1 - Home 

Navigation

Download and read the guide before using this Tool

Enter agency information

Enter Baseline Year production and use

Review and confirm entered information

Select Drought Response Actions and input estimated water 
savings and implementation rates.  

Review estimated water production and compare estimated 
savings to conservation target. 

Drought Response Tool

Homememe
Input Baseline 
Year Water Use

ne 
sese

Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

1 - HOME

2 - INPUT BASELINE
YEAR WATER USE 

3 - BASELINE YEAR 
WATER USE 
PROFILE

4 - DROUGHT
RESPONSE ACTIONS 

5 - ESTIMATED
WATER SAVINGS

USER'S GUIDE

Worksheet 1 - Home
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City of Redwood City
1 - Home 

Drought Response Tool

Homememe
Input Baseline 
Year Water Use

ne 
sese

Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

Track production and water savings against the conservation 
target. 

6 - DROUGHT 
RESPONSE TRACKING

Worksheet 1 - Home
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City of Redwood City
1 - Home 

Drought Response Tool

Homememe
Input Baseline 
Year Water Use

ne 
sese

Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

For questions about this tool or for additional information, contact:

Anona Dutton, P.G., C.Hg.
adutton@ekiconsult.com 

(650) 292-9100

Disclaimer:  This electronic file is being provided by EKI Environment & Water Inc. (EKI; fomerly Erler & 
Kalinowski, Inc.) at the request of (CLIENT).  The Drought Response Tool was transmitted to CLIENT in 
electronic format, on a CD dated [DATE] (Original Document).  Only the Original Document, provided to, and for 
the sole benefit of, CLIENT constitutes EKI’s professional work product.  An electronic copy of the Drought 
Response Tool is provided to CLIENT’s Customer Agencies, for use only by CLIENT-designated Customer 
Agencies.  The Drought Response Tool is copyrighted by EKI.  All rights are reserved by EKI, and content may 
not be reproduced, downloaded, disseminated, published, or transferred in any form or by any means, except 
with the prior written permission of EKI.  Customer Agencies may use the Drought Response Tool for reviewing 
potential drought response alternatives. The delivery to, or use by, Customer Agencies of the Drought 
Response Tool does not provide rights of reliance by Client Agencies or other third parties without the express 
written consent of EKI and subject to the execution of an agreement between such Customer Agency or other 
third party and EKI. EKI makes no warranties, either express or implied, of the electronic media or regarding its 
merchantability, applicability, compatibility with the recipients’ computer equipment or software; of the fitness for 
any particular purpose; or that the electronic media contains no defect or is virus free.  Use of EKI’s Drought 
Response Tool, other electronic media, or other work product by Client Agency or others shall be at the party’s 
sole risk.  Further, by use of this electronic media, the user agrees, to the fullest extent permitted by law, to 
defend, indemnify and hold harmless EKI, CLIENT, and their officers, directors, employees, and subconsultants 
against all damages, liabilities or costs, including reasonable attorneys’ fees and defense costs, arising from any 
use, modification or changes made to the electronic files by anyone other than EKI or from any unauthorized 
distribution or reuse of the electronic files without the prior written consent of EKI.

© 2015 Erler & Kalinowski, Inc.
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Units: (af)

Date

Total 
Production

(af)

Residential 
Water Use

(af)
CII Water Use

(af)

Dedicated 
Irrigation Water 

Use
(af)

Non-Revenue 
Water Use

(af) Total R-GPCD Comments
January 579 383 127 19 50 47

February 621 390 135 12 84 53

March 613 373 134 21 85 45

April 830 428 152 73 177 54

May 886 519 167 110 90 63

June 988 601 166 115 106 76

July 1,003 629 187 115 71 77

August 958 620 169 100 69 76

September 796 586 145 75 -11 74

October 851 540 165 60 86 66

November 629 474 121 11 23 60

December 566 412 116 8 30 50

Select the units to input monthly production and use data. Enter the total monthly potable water production for the Baseline Year. Next, enter monthly water use data by sector for the Baseline Year. If you bill on a bi-
monthly basis, divide your billing data between the months that the billing cycle includes.  If your single-family and multi-family accounts are tracked separately, enter the combined water use for both sectors in the 
Residential Water Use column.  If your commercial, industrial, and institutional (CII) accounts are tracked separately, enter the combined water use for each sector in the CII Water Use column. Your non-revenue water use 
is calculated by subtracting your monthly residential, CII, and dedicated irrigation water uses from your monthly production. Your monthly residential gallons per capita per day (R-GPCD) is calculated by dividing your 
monthly residential water use by your population entered in Worksheet 1 - Home.

2 - Input Baseline Year (2018) Water Use

Input Baseline Year (2018) Production and Water Use

City of Redwood City

Drought Response Tool

Homeme Input Baseline Year 
Water Use

ar Baseline Year Water 
Use Profile

er Drought Response 
Actions

e Estimated Water 
Savings

Drought Response 
Tracking

Worksheet 2 - Input Baseline Year Water Use
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Units: (af)

Residential CII Dedicated Irrigation Non-Revenue
Total 9,318 5,954 1,783 721 860

Total Indoor 5,096 3,730 1,365 -- --

Total Outdoor 3,363 2,224 418 721 --

Total Non-Revenue 860 -- -- -- 860

Total Indoor % 55% 63% 77% 0% --

Total Outdoor % 36% 37% 23% 100% --

Total Non-Revenue % 9% -- -- -- 100%

3 - Baseline Year (2018) Water Use Profile
City of Redwood City

Baseline Year (2018) Annual Water Use Summary

Water Use (af)

Water Use Comments

A summary of your Baseline Year water use by sector and major end use category is shown below.  Select the units in which your production and use data are displayed. 
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3 - Baseline Year (2018) Water Use Profile
City of Redwood City

Drought Response Tool

Homeee Input Baseline Year 
Water Use

Baseline Year 

Water Use Profile
Drought Response 

Actions
Estimated Water 

Savings
Drought Response 

Tracking
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Minimum Residential Indoor GPCD 25 R-GPCD

Maximum Residential Outdoor Savings 100% of Baseline Residential Outdoor Water Use

Maximum CII Indoor Savings 30% of Baseline CII Indoor Water Use

Maximum CII Outdoor Savings 100% of Baseline CII Outdoor Water Use

Maximum Dedicated Irrigation Account Savings 100% of Baseline Dedicated Irrigation Water Use

Maximum Non-Revenue Water Savings 50% of Baseline Non-Revenue Water Use

Resulting Total Maximum Annual Savings Potential 59% of Total Baseline Production

4 - Drought Response Actions - Stage 3
City of Redwood City

Maximum Savings Potential
Use the default values or enter your own criteria for the maximum savings potential. Estimated water savings within each sector will not exceed the maximum savings criteria.

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

ToiletsToilets
20%

Faucets & Faucets &
DishwashDishw

er
washshw

rr 20%

Clothes Clothes
WashersWashers

18%

Showers/ Showe
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Fixtures & Fixtures & 
Appliancesppliance
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20%
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4 - Drought Response Actions - Stage 3
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

All Outdoor 14% 70% -- --

Prohibit Irrigation with Potable Water Outside of Newly Constructed Homes 
and Buildings that is not Delivered by Drip or Microspray Systems Irrigation -- --

Require Shut-Off Nozzles on Hoses for Vehicle Washing Misc. Outdoor 17% 50% --

Prohibit Use of Potable Water to Wash Sidewalks and Driveways Misc. Outdoor 17% 50% --

Prohibit the Use of Potable Water for Street Washing Misc. Outdoor 17% 50% --

Prohibit Irrigation with Potable Water in a Manner that causes Runoff Irrigation 3% 50% DeOreo et al., 2011 --

Prohibit Irrigation with Potable Water within 48 Hours following Measurable 
Rainfall

Irrigation -- --

Prohibit Irrigation of Ornamental Turf with Potable Water on Street Medians Irrigation -- --

Prohibit Potable Water Use for Decorative Water Features that do not 
Recirculate Water

Misc. Outdoor 50% 50% EBMUD, 2008 --

Provide Linen Service Opt Out Options Fixtures & Appliances 0.5% 50% EBMUD, 2011 --

Prohibit Serving Drinking Water other than upon Request in Eating or Drinking 
Establishments

Fixtures & Appliances 0.5% 50% EBMUD, 2011 --

Source of Default 
Implementation Rate

Implementation 
Rate

Source of Default 
Savings Estimate

End Use 
Savings (%)

Select the Drought Response Actions you would like to include in your estimated savings calculations. For each selected action, use the default end use savings estimates and implementation rates or input your own values.  The "End Use Savings" 
estimates the percent water use reduction that could occur at a particular end use as a result of a specific action. The "Implementation Rate" refers to the estimated percentage of accounts that will implement a specific action. The water savings potential at 
each end use is capped based on the assumed distribution of end use water demands shown in the pie charts above. A dash (--) indicates that professional judgement was used to establish the default value, or that savings are expected to be accounted for 
as part of a Public Information Program; additional basis for the default values are included in the User Manual.

Drought Response Actions

Action Description
Implement 
ProgramEnd Use(s)

See Appendix D of the DRP

Worksheet 4 - Drought Response Actions
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4 - Drought Response Actions - Stage 3
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Media Campaign, Newspaper Articles, Website All 0.5% 60% EBMUD, 2011 --

Promote Water Conservation / Rebate Programs All 50% -- --

Water Efficiency Workshops, Public Events All 0.5% 25% EBMUD, 2011 --

Water Bill Inserts All 0.5% 100% EBMUD, 2011 --

Promote / Expand Use of Recycled Water Irrigation 100% -- --

Home or Mobile Water Use Reports All 5% 10% WaterSmart Software, 2015 --

Decrease Frequency and Length of Line Flushing Non Revenue Water 25% 100% See Appendix D of the DRP Suspend flushing.

Audit and Reduce System Water Loss Non Revenue Water 45% 50% DWR, 2015 Target 50% of leakage.

Implement Drought Rate Structure / Water Budgets All 3% 100% CUWCC, 2015 --

Establish Retrofit on Resale Ordinance All Residential Indoor 21% 6% SFPUC, 2004 First Tuesday, 2015

Require Net Zero Demand Increase on New Connections All -- --

Moratorium on New Connections All -- --

Move to Monthly Metering / Billing All 5% 10% See Appendix D of the DRP --

Increase Water Waste Patrols / Enforcement All -- --

Establish Drought Hotline All -- --

Reduce Distribution System Pressures Non Revenue Water 4.5% 100% CUWCC, 2010; DWR, 2015 --

Conduct Irrigation Account Surveys Irrigation 30% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 2 Days/Week, 15 Minutes/Day,  
Between 9PM and 6AM

Irrigation
38% 70%

Limit Irrigation to 1 Day/Week, 10 Minutes/Day, 
Between 9PM and 6AM

Irrigation
79% 65%

Prohibit use of Potable Water for Irrigation Irrigation 100% 50%

Require Repair of all Leaks within 24 hours External Leaks 100% 5% -- --

Customer Water Budgets

Establish Water Budget - 25% Reduction Irrigation 25% 50% -- --

Establish Water Budget - 50% Reduction Irrigation 50% 50% -- --

Establish Water Budget - 75% Reduction Irrigation 75% 50% -- --

Source of Default 
Savings Estimate

Drought Response Actions

Action Description
Source of Default 

Implementation RateEnd Use(s)
Implement 
Program

End Use 
Savings (%)

Implementation 
Rate

UC IPM, 2014 --

Worksheet 4 - Drought Response Actions
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4 - Drought Response Actions - Stage 3
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Conduct Water Use Surveys Targeting High Water Users All Residential Uses 10% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 2 Days/Week, 15 Minutes/Day, 
Between 9PM and 6AM

Irrigation
38% 70%

Limit Irrigation to 1 Day/Week, 10 Minutes/Day, 
Between 9PM and 6AM

Irrigation
79% 65%

Prohibit use of Potable Water for Irrigation Irrigation 100% 50%

Prohibit Vehicle Washing Except with Recycled Water Misc. Outdoor 50% 50% EBMUD, 2008 --

Require Repair of all Leaks within 24 hours Leaks 100% 5% -- --

Require Pool Covers Misc. Outdoor 28% 25% Maddaus & Mayer, 2001 --

Prohibit Filling of Pools Misc. Outdoor 55% 25% DeOreo et al., 2011 --

Customer Water Budgets

Establish Water Budget - 10% Reduction All Residential Uses 10% 50% -- --

Establish Water Budget - 20% Reduction All Residential Uses 20% 50% -- --

Conduct CII Surveys Targeting High Water Users All CII uses 10% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 2 Days/Week, 15 Minutes/Day, 
Between 9PM and 6AM

Irrigation 38% 70%

Limit Irrigation to 1 Day/Week, 10 Minutes/Day, 
Between 9PM and 6AM

Irrigation 79% 65%

Prohibit Use of Potable Water for Construction and Dust Control Misc. Outdoor 100% -- --

Prohibit Single-Pass Cooling Systems Cooling 80% 1% Vickers, 2001 --

Require Repair of all Leaks within 24 hours Leaks 100% 5% -- --

Prohibit Vehicle Washing Except with Recycled Water Misc. Outdoor 50% 50% EBMUD, 2008 --

Require Water-Efficient Pre-Rinse Spray Valves Fixtures & Appliances 0.8% 50% EPA, 2015; Pacific Institute, 2003 --

Customer Water Budgets

Establish Water Budget - 10% Reduction All CII uses 10% 50% -- --

Establish Water Budget - 20% Reduction All CII uses 20% 50% -- --

Establish Water Budget - 30% Reduction All CII uses 30% 50% -- --

Action Description End Use(s)
Implement 
Program

End Use 
Savings (%)

Implementation 
Rate

Source of Default 
Savings Estimate

UC IPM, 2014 --

UC IPM, 2014 --

Drought Response Actions
Source of Default 

Implementation Rate

Worksheet 4 - Drought Response Actions
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4 - Drought Response Actions - Stage 3
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Install Bathroom Faucet Aerators Faucets and Dishwashers -- --

Install a Water-Efficient Showerhead Showers/Baths -- --

Turn Off Water when Brushing Teeth, Shaving, Washing Dishes, or Cooking
Faucets and Dishwashers

-- --

Fill the Bathtub Halfway Showers/Baths -- --

Wash Only Full Loads of Clothes Clothes Washers -- --

Install a High-Efficiency Toilet Toilets -- --

Take Shorter Showers Showers/Baths -- --

Run Dishwasher Only When Full Faucets and Dishwashers -- --

Reduce Outdoor Irrigation Irrigation -- --

Install Drip-Irrigation Irrigation -- --

Use Mulch Irrigation -- --

Plant Drought Resistant Trees and Plants Irrigation -- --

Use a Broom to Clean Outdoor Areas Misc. Outdoor -- --

Flush Less Frequently Toilets -- --

Re-Use Shower or Bath Water for Irrigation Irrigation -- --

Wash Car at Facility that Recycles the Water Misc. Outdoor -- --

Drought Response Actions
Source of Default 

Implementation Rate
Implementation 

RateAction Description End Use(s)
Implement 
Program

End Use 
Savings (%)

Source of Default 
Savings Estimate

Worksheet 4 - Drought Response Actions
Page 11 of 12
Date Printed: 5/24/2021

Drought Response Tool
© 2015 Erler & Kalinowski, Inc.

http://www.ekiconsult.com/�


Units: (af)

Month

 Baseline Year 
(2018) Production 

(af)

Estimated Drought 
Year Production 

(af)
Estimated Potential 

Monthly Savings

Potential 
Cumulative 

Savings Conservation Goal Comments
January 579 491 15% 15% 25%

February 621 497 20% 18% 25%

March 613 517 16% 17% 25%

April 830 625 25% 19% 25%

May 886 624 30% 22% 25%

June 988 662 33% 24% 25%

July 1,003 664 34% 26% 25%

August 958 646 33% 27% 25%

September 796 546 31% 28% 25%

October 851 611 28% 28% 25%

November 629 494 21% 27% 25%

December 566 479 15% 26% 25%

City of Redwood City

Estimated Monthly Water Use and Savings Summary

5 - Estimated Water Savings - Stage 3

This provides a summary of the estimated production relative to Baseline Year production and potential water savings, assuming implementation of selected actions at the water savings and implementation rates indicated 
in the Drought Response Actions worksheet. Select the units that your production data are displayed in. 
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Baseline Year(s) Production vs. Estimated Production

 Baseline Year (2018) Production (af) Estimated Drought Year Production (af)
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Agency Name City of Redwood City

Total Population Served 86,280

Conservation Goal (%) 35%

Drought Stage Stage 4

Number of Residential Accounts 20,860
Number of Commercial, Industrial, and 

Institutional (CII) Accounts 1,597

Number of Dedicated Irrigation Accounts 433

Baseline Year(s) 2018
Percentage of Residential Indoor Use 

During Minimum Month (%) 85%

Percentage of CII Indoor Use 
During Minimum Month (%) 100%

Comments

Enter agency information

Enter Baseline Year production and use

Review and confirm entered information

Select Drought Response Actions and input estimated water 
savings and implementation rates.  

Review estimated water production and compare estimated 
savings to conservation target. 

Enter Agency Information

City of Redwood City
1 - Home 

Navigation

Download and read the guide before using this Tool

Drought Response Tool

Homememe
Input Baseline 
Year Water Use

ne 
sese

Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

1 - HOME

2 - INPUT BASELINE
YEAR WATER USE 

3 - BASELINE YEAR 
WATER USE 
PROFILE

4 - DROUGHT
RESPONSE ACTIONS 

5 - ESTIMATED
WATER SAVINGS

USER'S GUIDE

Worksheet 1 - Home
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City of Redwood City
1 - Home 

Drought Response Tool

Homememe
Input Baseline 
Year Water Use

ne 
sese

Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

Track production and water savings against the conservation 
target. 

6 - DROUGHT 
RESPONSE TRACKING

Worksheet 1 - Home
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City of Redwood City
1 - Home 

Drought Response Tool

Homememe
Input Baseline 
Year Water Use

ne 
sese

Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

For questions about this tool or for additional information, contact:

Anona Dutton, P.G., C.Hg.
adutton@ekiconsult.com 

(650) 292-9100

Disclaimer:  This electronic file is being provided by EKI Environment & Water Inc. (EKI; fomerly Erler & 
Kalinowski, Inc.) at the request of (CLIENT).  The Drought Response Tool was transmitted to CLIENT in 
electronic format, on a CD dated [DATE] (Original Document).  Only the Original Document, provided to, and for 
the sole benefit of, CLIENT constitutes EKI’s professional work product.  An electronic copy of the Drought 
Response Tool is provided to CLIENT’s Customer Agencies, for use only by CLIENT-designated Customer 
Agencies.  The Drought Response Tool is copyrighted by EKI.  All rights are reserved by EKI, and content may 
not be reproduced, downloaded, disseminated, published, or transferred in any form or by any means, except 
with the prior written permission of EKI.  Customer Agencies may use the Drought Response Tool for reviewing 
potential drought response alternatives. The delivery to, or use by, Customer Agencies of the Drought 
Response Tool does not provide rights of reliance by Client Agencies or other third parties without the express 
written consent of EKI and subject to the execution of an agreement between such Customer Agency or other 
third party and EKI. EKI makes no warranties, either express or implied, of the electronic media or regarding its 
merchantability, applicability, compatibility with the recipients’ computer equipment or software; of the fitness for 
any particular purpose; or that the electronic media contains no defect or is virus free.  Use of EKI’s Drought 
Response Tool, other electronic media, or other work product by Client Agency or others shall be at the party’s 
sole risk.  Further, by use of this electronic media, the user agrees, to the fullest extent permitted by law, to 
defend, indemnify and hold harmless EKI, CLIENT, and their officers, directors, employees, and subconsultants 
against all damages, liabilities or costs, including reasonable attorneys’ fees and defense costs, arising from any 
use, modification or changes made to the electronic files by anyone other than EKI or from any unauthorized 
distribution or reuse of the electronic files without the prior written consent of EKI.

© 2015 Erler & Kalinowski, Inc.
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Units: (af)

Date

Total 
Production

(af)

Residential 
Water Use

(af)
CII Water Use

(af)

Dedicated 
Irrigation Water 

Use
(af)

Non-Revenue 
Water Use

(af) Total R-GPCD Comments
January 579 383 127 19 50 47

February 621 390 135 12 84 53

March 613 373 134 21 85 45

April 830 428 152 73 177 54

May 886 519 167 110 90 63

June 988 601 166 115 106 76

July 1,003 629 187 115 71 77

August 958 620 169 100 69 76

September 796 586 145 75 -11 74

October 851 540 165 60 86 66

November 629 474 121 11 23 60

December 566 412 116 8 30 50

Select the units to input monthly production and use data. Enter the total monthly potable water production for the Baseline Year. Next, enter monthly water use data by sector for the Baseline Year. If you bill on a bi-
monthly basis, divide your billing data between the months that the billing cycle includes.  If your single-family and multi-family accounts are tracked separately, enter the combined water use for both sectors in the 
Residential Water Use column.  If your commercial, industrial, and institutional (CII) accounts are tracked separately, enter the combined water use for each sector in the CII Water Use column. Your non-revenue water use 
is calculated by subtracting your monthly residential, CII, and dedicated irrigation water uses from your monthly production. Your monthly residential gallons per capita per day (R-GPCD) is calculated by dividing your 
monthly residential water use by your population entered in Worksheet 1 - Home.

2 - Input Baseline Year (2018) Water Use

Input Baseline Year (2018) Production and Water Use

City of Redwood City

Drought Response Tool

Homeme Input Baseline Year 
Water Use

ar Baseline Year Water 
Use Profile

er Drought Response 
Actions

e Estimated Water 
Savings

Drought Response 
Tracking

Worksheet 2 - Input Baseline Year Water Use
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Units: (af)

Residential CII Dedicated Irrigation Non-Revenue
Total 9,318 5,954 1,783 721 860

Total Indoor 5,096 3,730 1,365 -- --

Total Outdoor 3,363 2,224 418 721 --

Total Non-Revenue 860 -- -- -- 860

Total Indoor % 55% 63% 77% 0% --

Total Outdoor % 36% 37% 23% 100% --

Total Non-Revenue % 9% -- -- -- 100%

3 - Baseline Year (2018) Water Use Profile
City of Redwood City

Baseline Year (2018) Annual Water Use Summary

Water Use (af)

Water Use Comments

A summary of your Baseline Year water use by sector and major end use category is shown below.  Select the units in which your production and use data are displayed. 
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3 - Baseline Year (2018) Water Use Profile
City of Redwood City

Drought Response Tool
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Minimum Residential Indoor GPCD 25 R-GPCD

Maximum Residential Outdoor Savings 100% of Baseline Residential Outdoor Water Use

Maximum CII Indoor Savings 30% of Baseline CII Indoor Water Use

Maximum CII Outdoor Savings 100% of Baseline CII Outdoor Water Use

Maximum Dedicated Irrigation Account Savings 100% of Baseline Dedicated Irrigation Water Use

Maximum Non-Revenue Water Savings 50% of Baseline Non-Revenue Water Use

Resulting Total Maximum Annual Savings Potential 59% of Total Baseline Production

4 - Drought Response Actions - Stage 4
City of Redwood City

Maximum Savings Potential
Use the default values or enter your own criteria for the maximum savings potential. Estimated water savings within each sector will not exceed the maximum savings criteria.

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking
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4 - Drought Response Actions - Stage 4
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

All Outdoor 14% 80% -- --

Prohibit Irrigation with Potable Water Outside of Newly Constructed Homes 
and Buildings that is not Delivered by Drip or Microspray Systems Irrigation -- --

Require Shut-Off Nozzles on Hoses for Vehicle Washing Misc. Outdoor 17% 50% --

Prohibit Use of Potable Water to Wash Sidewalks and Driveways Misc. Outdoor 17% 50% --

Prohibit the Use of Potable Water for Street Washing Misc. Outdoor 17% 50% --

Prohibit Irrigation with Potable Water in a Manner that causes Runoff Irrigation 3% 50% DeOreo et al., 2011 --

Prohibit Irrigation with Potable Water within 48 Hours following Measurable 
Rainfall

Irrigation -- --

Prohibit Irrigation of Ornamental Turf with Potable Water on Street Medians Irrigation -- --

Prohibit Potable Water Use for Decorative Water Features that do not 
Recirculate Water

Misc. Outdoor 50% 50% EBMUD, 2008 --

Provide Linen Service Opt Out Options Fixtures & Appliances 0.5% 50% EBMUD, 2011 --

Prohibit Serving Drinking Water other than upon Request in Eating or Drinking 
Establishments

Fixtures & Appliances 0.5% 50% EBMUD, 2011 --

End Use 
Savings (%)

Select the Drought Response Actions you would like to include in your estimated savings calculations. For each selected action, use the default end use savings estimates and implementation rates or input your own values.  The "End Use Savings" 
estimates the percent water use reduction that could occur at a particular end use as a result of a specific action. The "Implementation Rate" refers to the estimated percentage of accounts that will implement a specific action. The water savings potential at 
each end use is capped based on the assumed distribution of end use water demands shown in the pie charts above. A dash (--) indicates that professional judgement was used to establish the default value, or that savings are expected to be accounted for 
as part of a Public Information Program; additional basis for the default values are included in the User Manual.

Drought Response Actions

Action Description
Implement 
ProgramEnd Use(s)

See Appendix D of the DRP

Source of Default 
Implementation Rate

Implementation 
Rate

Source of Default 
Savings Estimate

Worksheet 4 - Drought Response Actions
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4 - Drought Response Actions - Stage 4
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Media Campaign, Newspaper Articles, Website All 0.5% 65% EBMUD, 2011 --

Promote Water Conservation / Rebate Programs All 50% -- --

Water Efficiency Workshops, Public Events All 0.5% 30% EBMUD, 2011 --

Water Bill Inserts All 0.5% 100% EBMUD, 2011 --

Promote / Expand Use of Recycled Water Irrigation 100% -- --

Home or Mobile Water Use Reports All 5% 10% WaterSmart Software, 2015 --

Decrease Frequency and Length of Line Flushing Non Revenue Water 25% 100% See Appendix D of the DRP Suspend flushing.

Audit and Reduce System Water Loss Non Revenue Water 45% 50% DWR, 2015 Target 50% of leakage.

Implement Drought Rate Structure / Water Budgets All 5% 100% CUWCC, 2015 --

Establish Retrofit on Resale Ordinance All Residential Indoor 21% 6% SFPUC, 2004 First Tuesday, 2015

Require Net Zero Demand Increase on New Connections All -- --

Moratorium on New Connections All -- --

Move to Monthly Metering / Billing All 5% 10% See Appendix D of the DRP --

Increase Water Waste Patrols / Enforcement All -- --

Establish Drought Hotline All -- --

Reduce Distribution System Pressures Non Revenue Water 4.5% 100% CUWCC, 2010; DWR, 2015 --

Conduct Irrigation Account Surveys Irrigation 30% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 2 Days/Week, 15 Minutes/Day,  
Between 9PM and 6AM

Irrigation
38% 70%

Limit Irrigation to 1 Day/Week, 10 Minutes/Day, 
Between 9PM and 6AM

Irrigation
79% 90%

Prohibit use of Potable Water for Irrigation Irrigation 100% 50%

Require Repair of all Leaks within 24 hours External Leaks 100% 5% -- --

Customer Water Budgets

Establish Water Budget - 20% Reduction Irrigation 20% 85% -- --

Establish Water Budget - 50% Reduction Irrigation 50% 50% -- --

Establish Water Budget - 75% Reduction Irrigation 75% 50% -- --

--UC IPM, 2014

Drought Response Actions

Action Description
Source of Default 

Implementation RateEnd Use(s)
Implement 
Program

End Use 
Savings (%)

Implementation 
Rate

Source of Default 
Savings Estimate

Worksheet 4 - Drought Response Actions
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4 - Drought Response Actions - Stage 4
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Conduct Water Use Surveys Targeting High Water Users All Residential Uses 10% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 2 Days/Week, 15 Minutes/Day, 
Between 9PM and 6AM

Irrigation
38% 70%

Limit Irrigation to 1 Day/Week, 10 Minutes/Day, 
Between 9PM and 6AM

Irrigation
79% 90%

Prohibit use of Potable Water for Irrigation Irrigation 100% 50%

Prohibit Vehicle Washing Except with Recycled Water Misc. Outdoor 50% 50% EBMUD, 2008 --

Require Repair of all Leaks within 24 hours Leaks 100% 5% -- --

Require Pool Covers Misc. Outdoor 28% 25% Maddaus & Mayer, 2001 --

Prohibit Filling of Pools Misc. Outdoor 55% 25% DeOreo et al., 2011 --

Customer Water Budgets

Establish Water Budget - 5% Reduction All Residential Uses 5% 70% -- --

Establish Water Budget - 20% Reduction All Residential Uses 20% 50% -- --

Conduct CII Surveys Targeting High Water Users All CII uses 10% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 2 Days/Week, 15 Minutes/Day, 
Between 9PM and 6AM

Irrigation 38% 70%

Limit Irrigation to 1 Day/Week, 10 Minutes/Day, 
Between 9PM and 6AM

Irrigation 79% 90%

Prohibit Use of Potable Water for Construction and Dust Control Misc. Outdoor 100% -- --

Prohibit Single-Pass Cooling Systems Cooling 80% 1% Vickers, 2001 --

Require Repair of all Leaks within 24 hours Leaks 100% 5% -- --

Prohibit Vehicle Washing Except with Recycled Water Misc. Outdoor 50% 50% EBMUD, 2008 --

Require Water-Efficient Pre-Rinse Spray Valves Fixtures & Appliances 0.8% 50% EPA, 2015; Pacific Institute, 2003 --

Customer Water Budgets

Establish Water Budget - 5% Reduction All CII uses 5% 70% -- --

Establish Water Budget - 20% Reduction All CII uses 20% 50% -- --

Establish Water Budget - 30% Reduction All CII uses 30% 50% -- --

UC IPM, 2014 --

UC IPM, 2014 --

Drought Response Actions
Source of Default 

Implementation RateAction Description End Use(s)
Implement 
Program

End Use 
Savings (%)

Implementation 
Rate

Source of Default 
Savings Estimate

Worksheet 4 - Drought Response Actions
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4 - Drought Response Actions - Stage 4
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Install Bathroom Faucet Aerators Faucets and Dishwashers -- --

Install a Water-Efficient Showerhead Showers/Baths -- --

Turn Off Water when Brushing Teeth, Shaving, Washing Dishes, or Cooking
Faucets and Dishwashers

-- --

Fill the Bathtub Halfway Showers/Baths -- --

Wash Only Full Loads of Clothes Clothes Washers -- --

Install a High-Efficiency Toilet Toilets -- --

Take Shorter Showers Showers/Baths -- --

Run Dishwasher Only When Full Faucets and Dishwashers -- --

Reduce Outdoor Irrigation Irrigation -- --

Install Drip-Irrigation Irrigation -- --

Use Mulch Irrigation -- --

Plant Drought Resistant Trees and Plants Irrigation -- --

Use a Broom to Clean Outdoor Areas Misc. Outdoor -- --

Flush Less Frequently Toilets -- --

Re-Use Shower or Bath Water for Irrigation Irrigation -- --

Wash Car at Facility that Recycles the Water Misc. Outdoor -- --

Action Description End Use(s)
Implement 
Program

End Use 
Savings (%)

Source of Default 
Savings Estimate

Source of Default 
Implementation Rate

Implementation 
Rate

Drought Response Actions

Worksheet 4 - Drought Response Actions
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Units: (af)

Month

 Baseline Year 
(2018) Production 

(af)

Estimated Drought 
Year Production 

(af)
Estimated Potential 

Monthly Savings

Potential 
Cumulative 

Savings Conservation Goal Comments
January 579 462 20% 20% 35%

February 621 459 26% 23% 35%

March 613 488 20% 22% 35%

April 830 567 32% 25% 35%

May 886 539 39% 29% 35%

June 988 557 44% 32% 35%

July 1,003 551 45% 34% 35%

August 958 542 43% 36% 35%

September 796 458 43% 36% 35%

October 851 533 37% 37% 35%

November 629 448 29% 36% 35%

December 566 449 21% 35% 35%

City of Redwood City

Estimated Monthly Water Use and Savings Summary

5 - Estimated Water Savings - Stage 4

This provides a summary of the estimated production relative to Baseline Year production and potential water savings, assuming implementation of selected actions at the water savings and implementation rates indicated 
in the Drought Response Actions worksheet. Select the units that your production data are displayed in. 
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Baseline Year(s) Production vs. Estimated Production

 Baseline Year (2018) Production (af) Estimated Drought Year Production (af)
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Agency Name City of Redwood City

Total Population Served 86,280

Conservation Goal (%) 45%

Drought Stage Stage 5

Number of Residential Accounts 20,860
Number of Commercial, Industrial, and 

Institutional (CII) Accounts 1,597

Number of Dedicated Irrigation Accounts 433

Baseline Year(s) 2018
Percentage of Residential Indoor Use 

During Minimum Month (%) 85%

Percentage of CII Indoor Use 
During Minimum Month (%) 100%

Comments

Enter agency information

Enter Baseline Year production and use

Review and confirm entered information

Select Drought Response Actions and input estimated water 
savings and implementation rates.  

Review estimated water production and compare estimated 
savings to conservation target. 

Enter Agency Information

City of Redwood City
1 - Home 

Navigation

Download and read the guide before using this Tool

Drought Response Tool

Homememe
Input Baseline 
Year Water Use

ne 
sese

Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

1 - HOME

2 - INPUT BASELINE
YEAR WATER USE 

3 - BASELINE YEAR 
WATER USE 
PROFILE

4 - DROUGHT
RESPONSE ACTIONS 

5 - ESTIMATED
WATER SAVINGS

USER'S GUIDE
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City of Redwood City
1 - Home 

Drought Response Tool

Homememe
Input Baseline 
Year Water Use

ne 
sese

Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

Track production and water savings against the conservation 
target. 

6 - DROUGHT 
RESPONSE TRACKING
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City of Redwood City
1 - Home 

Drought Response Tool

Homememe
Input Baseline 
Year Water Use

ne 
sese

Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

For questions about this tool or for additional information, contact:

Anona Dutton, P.G., C.Hg.
adutton@ekiconsult.com 

(650) 292-9100

Disclaimer:  This electronic file is being provided by EKI Environment & Water Inc. (EKI; fomerly Erler & 
Kalinowski, Inc.) at the request of (CLIENT).  The Drought Response Tool was transmitted to CLIENT in 
electronic format, on a CD dated [DATE] (Original Document).  Only the Original Document, provided to, and for 
the sole benefit of, CLIENT constitutes EKI’s professional work product.  An electronic copy of the Drought 
Response Tool is provided to CLIENT’s Customer Agencies, for use only by CLIENT-designated Customer 
Agencies.  The Drought Response Tool is copyrighted by EKI.  All rights are reserved by EKI, and content may 
not be reproduced, downloaded, disseminated, published, or transferred in any form or by any means, except 
with the prior written permission of EKI.  Customer Agencies may use the Drought Response Tool for reviewing 
potential drought response alternatives. The delivery to, or use by, Customer Agencies of the Drought 
Response Tool does not provide rights of reliance by Client Agencies or other third parties without the express 
written consent of EKI and subject to the execution of an agreement between such Customer Agency or other 
third party and EKI. EKI makes no warranties, either express or implied, of the electronic media or regarding its 
merchantability, applicability, compatibility with the recipients’ computer equipment or software; of the fitness for 
any particular purpose; or that the electronic media contains no defect or is virus free.  Use of EKI’s Drought 
Response Tool, other electronic media, or other work product by Client Agency or others shall be at the party’s 
sole risk.  Further, by use of this electronic media, the user agrees, to the fullest extent permitted by law, to 
defend, indemnify and hold harmless EKI, CLIENT, and their officers, directors, employees, and subconsultants 
against all damages, liabilities or costs, including reasonable attorneys’ fees and defense costs, arising from any 
use, modification or changes made to the electronic files by anyone other than EKI or from any unauthorized 
distribution or reuse of the electronic files without the prior written consent of EKI.
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Units: (af)

Date

Total 
Production

(af)

Residential 
Water Use

(af)
CII Water Use

(af)

Dedicated 
Irrigation Water 

Use
(af)

Non-Revenue 
Water Use

(af) Total R-GPCD Comments
January 579 383 127 19 50 47

February 621 390 135 12 84 53

March 613 373 134 21 85 45

April 830 428 152 73 177 54

May 886 519 167 110 90 63

June 988 601 166 115 106 76

July 1,003 629 187 115 71 77

August 958 620 169 100 69 76

September 796 586 145 75 -11 74

October 851 540 165 60 86 66

November 629 474 121 11 23 60

December 566 412 116 8 30 50

Select the units to input monthly production and use data. Enter the total monthly potable water production for the Baseline Year. Next, enter monthly water use data by sector for the Baseline Year. If you bill on a bi-
monthly basis, divide your billing data between the months that the billing cycle includes.  If your single-family and multi-family accounts are tracked separately, enter the combined water use for both sectors in the 
Residential Water Use column.  If your commercial, industrial, and institutional (CII) accounts are tracked separately, enter the combined water use for each sector in the CII Water Use column. Your non-revenue water use 
is calculated by subtracting your monthly residential, CII, and dedicated irrigation water uses from your monthly production. Your monthly residential gallons per capita per day (R-GPCD) is calculated by dividing your 
monthly residential water use by your population entered in Worksheet 1 - Home.

2 - Input Baseline Year (2018) Water Use

Input Baseline Year (2018) Production and Water Use

City of Redwood City

Drought Response Tool

Homeme Input Baseline Year 
Water Use

ar Baseline Year Water 
Use Profile

er Drought Response 
Actions

e Estimated Water 
Savings

Drought Response 
Tracking

Worksheet 2 - Input Baseline Year Water Use
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Units: (af)

Residential CII Dedicated Irrigation Non-Revenue
Total 9,318 5,954 1,783 721 860

Total Indoor 5,096 3,730 1,365 -- --

Total Outdoor 3,363 2,224 418 721 --

Total Non-Revenue 860 -- -- -- 860

Total Indoor % 55% 63% 77% 0% --

Total Outdoor % 36% 37% 23% 100% --

Total Non-Revenue % 9% -- -- -- 100%

3 - Baseline Year (2018) Water Use Profile
City of Redwood City

Baseline Year (2018) Annual Water Use Summary

Water Use (af)

Water Use Comments

A summary of your Baseline Year water use by sector and major end use category is shown below.  Select the units in which your production and use data are displayed. 
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3 - Baseline Year (2018) Water Use Profile
City of Redwood City

Drought Response Tool

Homeee Input Baseline Year 
Water Use

Baseline Year 

Water Use Profile
Drought Response 

Actions
Estimated Water 

Savings
Drought Response 

Tracking
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Minimum Residential Indoor GPCD 25 R-GPCD

Maximum Residential Outdoor Savings 100% of Baseline Residential Outdoor Water Use

Maximum CII Indoor Savings 30% of Baseline CII Indoor Water Use

Maximum CII Outdoor Savings 100% of Baseline CII Outdoor Water Use

Maximum Dedicated Irrigation Account Savings 100% of Baseline Dedicated Irrigation Water Use

Maximum Non-Revenue Water Savings 50% of Baseline Non-Revenue Water Use

Resulting Total Maximum Annual Savings Potential 59% of Total Baseline Production

4 - Drought Response Actions - Stage 5
City of Redwood City

Maximum Savings Potential
Use the default values or enter your own criteria for the maximum savings potential. Estimated water savings within each sector will not exceed the maximum savings criteria.

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking
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4 - Drought Response Actions - Stage 5
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

All Outdoor 14% 80% -- --

Prohibit Irrigation with Potable Water Outside of Newly Constructed Homes 
and Buildings that is not Delivered by Drip or Microspray Systems Irrigation -- --

Require Shut-Off Nozzles on Hoses for Vehicle Washing Misc. Outdoor 17% 50% --

Prohibit Use of Potable Water to Wash Sidewalks and Driveways Misc. Outdoor 17% 50% --

Prohibit the Use of Potable Water for Street Washing Misc. Outdoor 17% 50% --

Prohibit Irrigation with Potable Water in a Manner that causes Runoff Irrigation 3% 50% DeOreo et al., 2011 --

Prohibit Irrigation with Potable Water within 48 Hours following Measurable 
Rainfall

Irrigation -- --

Prohibit Irrigation of Ornamental Turf with Potable Water on Street Medians Irrigation -- --

Prohibit Potable Water Use for Decorative Water Features that do not 
Recirculate Water

Misc. Outdoor 50% 50% EBMUD, 2008 --

Provide Linen Service Opt Out Options Fixtures & Appliances 0.5% 50% EBMUD, 2011 --

Prohibit Serving Drinking Water other than upon Request in Eating or Drinking 
Establishments

Fixtures & Appliances 0.5% 50% EBMUD, 2011 --

End Use 
Savings (%)

Select the Drought Response Actions you would like to include in your estimated savings calculations. For each selected action, use the default end use savings estimates and implementation rates or input your own values.  The "End Use Savings" 
estimates the percent water use reduction that could occur at a particular end use as a result of a specific action. The "Implementation Rate" refers to the estimated percentage of accounts that will implement a specific action. The water savings potential at 
each end use is capped based on the assumed distribution of end use water demands shown in the pie charts above. A dash (--) indicates that professional judgement was used to establish the default value, or that savings are expected to be accounted for 
as part of a Public Information Program; additional basis for the default values are included in the User Manual.

Drought Response Actions

Action Description
Implement 
ProgramEnd Use(s)

See Appendix D of the DRP

Source of Default 
Implementation Rate

Implementation 
Rate

Source of Default 
Savings Estimate

Worksheet 4 - Drought Response Actions
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4 - Drought Response Actions - Stage 5
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Media Campaign, Newspaper Articles, Website All 0.5% 65% EBMUD, 2011 --

Promote Water Conservation / Rebate Programs All 50% -- --

Water Efficiency Workshops, Public Events All 0.5% 30% EBMUD, 2011 --

Water Bill Inserts All 0.5% 100% EBMUD, 2011 --

Promote / Expand Use of Recycled Water Irrigation 100% -- --

Home or Mobile Water Use Reports All 5% 10% WaterSmart Software, 2015 --

Decrease Frequency and Length of Line Flushing Non Revenue Water 25% 100% See Appendix D of the DRP Suspend flushing.

Audit and Reduce System Water Loss Non Revenue Water 45% 50% DWR, 2015 Target 50% of leakage.

Implement Drought Rate Structure / Water Budgets All 6% 100% CUWCC, 2015 --

Establish Retrofit on Resale Ordinance All Residential Indoor 21% 6% SFPUC, 2004 First Tuesday, 2015

Require Net Zero Demand Increase on New Connections All -- --

Moratorium on New Connections All -- --

Move to Monthly Metering / Billing All 5% 10% See Appendix D of the DRP --

Increase Water Waste Patrols / Enforcement All -- --

Establish Drought Hotline All -- --

Reduce Distribution System Pressures Non Revenue Water 4.5% 100% CUWCC, 2010; DWR, 2015 --

Conduct Irrigation Account Surveys Irrigation 30% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 2 Days/Week, 15 Minutes/Day,  
Between 9PM and 6AM

Irrigation
38% 70%

Limit Irrigation to 1 Day/Week, 10 Minutes/Day, 
Between 9PM and 6AM

Irrigation
79% 80%

Prohibit use of Potable Water for Irrigation Irrigation 100% 80%

Require Repair of all Leaks within 24 hours External Leaks 100% 5% -- --

Customer Water Budgets

Establish Water Budget - 25% Reduction Irrigation 25% 70% -- --

Establish Water Budget - 50% Reduction Irrigation 50% 75% -- --

Establish Water Budget - 75% Reduction Irrigation 75% 80% -- --

--UC IPM, 2014

Drought Response Actions

Action Description
Source of Default 

Implementation RateEnd Use(s)
Implement 
Program

End Use 
Savings (%)

Implementation 
Rate

Source of Default 
Savings Estimate
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4 - Drought Response Actions - Stage 5
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Conduct Water Use Surveys Targeting High Water Users All Residential Uses 10% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 2 Days/Week, 15 Minutes/Day, 
Between 9PM and 6AM

Irrigation
38% 70%

Limit Irrigation to 1 Day/Week, 10 Minutes/Day, 
Between 9PM and 6AM

Irrigation
79% 80%

Prohibit use of Potable Water for Irrigation Irrigation 100% 80%

Prohibit Vehicle Washing Except with Recycled Water Misc. Outdoor 50% 50% EBMUD, 2008 --

Require Repair of all Leaks within 24 hours Leaks 100% 5% -- --

Require Pool Covers Misc. Outdoor 28% 25% Maddaus & Mayer, 2001 --

Prohibit Filling of Pools Misc. Outdoor 55% 25% DeOreo et al., 2011 --

Customer Water Budgets

Establish Water Budget - 15% Reduction All Residential Uses 15% 70% -- --

Establish Water Budget - 20% Reduction All Residential Uses 20% 50% -- --

Conduct CII Surveys Targeting High Water Users All CII uses 10% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 2 Days/Week, 15 Minutes/Day, 
Between 9PM and 6AM

Irrigation 38% 70%

Prohibit use of Potable Water for Irrigation Irrigation 100% 80%

Prohibit Use of Potable Water for Construction and Dust Control Misc. Outdoor 100% -- --

Prohibit Single-Pass Cooling Systems Cooling 80% 1% Vickers, 2001 --

Require Repair of all Leaks within 24 hours Leaks 100% 5% -- --

Prohibit Vehicle Washing Except with Recycled Water Misc. Outdoor 50% 50% EBMUD, 2008 --

Require Water-Efficient Pre-Rinse Spray Valves Fixtures & Appliances 0.8% 50% EPA, 2015; Pacific Institute, 2003 --

Customer Water Budgets

Establish Water Budget - 10% Reduction All CII uses 10% 75% -- --

Establish Water Budget - 25% Reduction All CII uses 25% 70% -- --

Establish Water Budget - 30% Reduction All CII uses 30% 50% -- --

UC IPM, 2014 --

UC IPM, 2014 --

Drought Response Actions
Source of Default 

Implementation RateAction Description End Use(s)
Implement 
Program

End Use 
Savings (%)

Implementation 
Rate

Source of Default 
Savings Estimate
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4 - Drought Response Actions - Stage 5
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Install Bathroom Faucet Aerators Faucets and Dishwashers -- --

Install a Water-Efficient Showerhead Showers/Baths -- --

Turn Off Water when Brushing Teeth, Shaving, Washing Dishes, or Cooking
Faucets and Dishwashers

-- --

Fill the Bathtub Halfway Showers/Baths -- --

Wash Only Full Loads of Clothes Clothes Washers -- --

Install a High-Efficiency Toilet Toilets -- --

Take Shorter Showers Showers/Baths -- --

Run Dishwasher Only When Full Faucets and Dishwashers -- --

Reduce Outdoor Irrigation Irrigation -- --

Install Drip-Irrigation Irrigation -- --

Use Mulch Irrigation -- --

Plant Drought Resistant Trees and Plants Irrigation -- --

Use a Broom to Clean Outdoor Areas Misc. Outdoor -- --

Flush Less Frequently Toilets -- --

Re-Use Shower or Bath Water for Irrigation Irrigation -- --

Wash Car at Facility that Recycles the Water Misc. Outdoor -- --

Action Description End Use(s)
Implement 
Program

End Use 
Savings (%)

Source of Default 
Savings Estimate

Source of Default 
Implementation Rate

Implementation 
Rate

Drought Response Actions

Worksheet 4 - Drought Response Actions
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Units: (af)

Month

 Baseline Year 
(2018) Production 

(af)

Estimated Drought 
Year Production 

(af)
Estimated Potential 

Monthly Savings

Potential 
Cumulative 

Savings Conservation Goal Comments
January 579 447 23% 23% 45%

February 621 439 29% 26% 45%

March 613 472 23% 25% 45%

April 830 535 36% 28% 45%

May 886 498 44% 32% 45%

June 988 508 49% 36% 45%

July 1,003 500 50% 38% 45%

August 958 496 48% 40% 45%

September 796 420 47% 41% 45%

October 851 497 42% 41% 45%

November 629 427 32% 40% 45%

December 566 435 23% 39% 45%

City of Redwood City

Estimated Monthly Water Use and Savings Summary

5 - Estimated Water Savings - Stage 5

This provides a summary of the estimated production relative to Baseline Year production and potential water savings, assuming implementation of selected actions at the water savings and implementation rates indicated 
in the Drought Response Actions worksheet. Select the units that your production data are displayed in. 
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Agency Name City of Redwood City

Total Population Served 86,280

Conservation Goal (%) 55%

Drought Stage Stage 6

Number of Residential Accounts 20,860
Number of Commercial, Industrial, and 

Institutional (CII) Accounts 1,597

Number of Dedicated Irrigation Accounts 433

Baseline Year(s) 2018
Percentage of Residential Indoor Use 

During Minimum Month (%) 85%

Percentage of CII Indoor Use 
During Minimum Month (%) 100%

Comments

Enter agency information

Enter Baseline Year production and use

Review and confirm entered information

Select Drought Response Actions and input estimated water 
savings and implementation rates.  

Review estimated water production and compare estimated 
savings to conservation target. 

Enter Agency Information

City of Redwood City
1 - Home 

Navigation

Download and read the guide before using this Tool

Drought Response Tool

Homememe
Input Baseline 
Year Water Use

ne 
sese

Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

1 - HOME

2 - INPUT BASELINE
YEAR WATER USE 

3 - BASELINE YEAR 
WATER USE 
PROFILE

4 - DROUGHT
RESPONSE ACTIONS 

5 - ESTIMATED
WATER SAVINGS

USER'S GUIDE
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City of Redwood City
1 - Home 

Drought Response Tool

Homememe
Input Baseline 
Year Water Use

ne 
sese

Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

Track production and water savings against the conservation 
target. 

6 - DROUGHT 
RESPONSE TRACKING
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City of Redwood City
1 - Home 

Drought Response Tool

Homememe
Input Baseline 
Year Water Use

ne 
sese

Baseline Year 
Water Use 

Profile

ar Drought 
Response 

Actions

Estimated 
Water Savingsgsgs

Drought 
Response 
Tracking

For questions about this tool or for additional information, contact:

Anona Dutton, P.G., C.Hg.
adutton@ekiconsult.com 

(650) 292-9100

Disclaimer:  This electronic file is being provided by EKI Environment & Water Inc. (EKI; fomerly Erler & 
Kalinowski, Inc.) at the request of (CLIENT).  The Drought Response Tool was transmitted to CLIENT in 
electronic format, on a CD dated [DATE] (Original Document).  Only the Original Document, provided to, and for 
the sole benefit of, CLIENT constitutes EKI’s professional work product.  An electronic copy of the Drought 
Response Tool is provided to CLIENT’s Customer Agencies, for use only by CLIENT-designated Customer 
Agencies.  The Drought Response Tool is copyrighted by EKI.  All rights are reserved by EKI, and content may 
not be reproduced, downloaded, disseminated, published, or transferred in any form or by any means, except 
with the prior written permission of EKI.  Customer Agencies may use the Drought Response Tool for reviewing 
potential drought response alternatives. The delivery to, or use by, Customer Agencies of the Drought 
Response Tool does not provide rights of reliance by Client Agencies or other third parties without the express 
written consent of EKI and subject to the execution of an agreement between such Customer Agency or other 
third party and EKI. EKI makes no warranties, either express or implied, of the electronic media or regarding its 
merchantability, applicability, compatibility with the recipients’ computer equipment or software; of the fitness for 
any particular purpose; or that the electronic media contains no defect or is virus free.  Use of EKI’s Drought 
Response Tool, other electronic media, or other work product by Client Agency or others shall be at the party’s 
sole risk.  Further, by use of this electronic media, the user agrees, to the fullest extent permitted by law, to 
defend, indemnify and hold harmless EKI, CLIENT, and their officers, directors, employees, and subconsultants 
against all damages, liabilities or costs, including reasonable attorneys’ fees and defense costs, arising from any 
use, modification or changes made to the electronic files by anyone other than EKI or from any unauthorized 
distribution or reuse of the electronic files without the prior written consent of EKI.
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Units: (af)

Date

Total 
Production

(af)

Residential 
Water Use

(af)
CII Water Use

(af)

Dedicated 
Irrigation Water 

Use
(af)

Non-Revenue 
Water Use

(af) Total R-GPCD Comments
January 579 383 127 19 50 47

February 621 390 135 12 84 53

March 613 373 134 21 85 45

April 830 428 152 73 177 54

May 886 519 167 110 90 63

June 988 601 166 115 106 76

July 1,003 629 187 115 71 77

August 958 620 169 100 69 76

September 796 586 145 75 -11 74

October 851 540 165 60 86 66

November 629 474 121 11 23 60

December 566 412 116 8 30 50

Select the units to input monthly production and use data. Enter the total monthly potable water production for the Baseline Year. Next, enter monthly water use data by sector for the Baseline Year. If you bill on a bi-
monthly basis, divide your billing data between the months that the billing cycle includes.  If your single-family and multi-family accounts are tracked separately, enter the combined water use for both sectors in the 
Residential Water Use column.  If your commercial, industrial, and institutional (CII) accounts are tracked separately, enter the combined water use for each sector in the CII Water Use column. Your non-revenue water use 
is calculated by subtracting your monthly residential, CII, and dedicated irrigation water uses from your monthly production. Your monthly residential gallons per capita per day (R-GPCD) is calculated by dividing your 
monthly residential water use by your population entered in Worksheet 1 - Home.

2 - Input Baseline Year (2018) Water Use

Input Baseline Year (2018) Production and Water Use

City of Redwood City

Drought Response Tool

Homeme Input Baseline Year 
Water Use

ar Baseline Year Water 
Use Profile

er Drought Response 
Actions

e Estimated Water 
Savings

Drought Response 
Tracking
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Units: (af)

Residential CII Dedicated Irrigation Non-Revenue
Total 9,318 5,954 1,783 721 860

Total Indoor 5,096 3,730 1,365 -- --

Total Outdoor 3,363 2,224 418 721 --

Total Non-Revenue 860 -- -- -- 860

Total Indoor % 55% 63% 77% 0% --

Total Outdoor % 36% 37% 23% 100% --

Total Non-Revenue % 9% -- -- -- 100%

3 - Baseline Year (2018) Water Use Profile
City of Redwood City

Baseline Year (2018) Annual Water Use Summary

Water Use (af)

Water Use Comments

A summary of your Baseline Year water use by sector and major end use category is shown below.  Select the units in which your production and use data are displayed. 
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3 - Baseline Year (2018) Water Use Profile
City of Redwood City

Drought Response Tool
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Minimum Residential Indoor GPCD 25 R-GPCD

Maximum Residential Outdoor Savings 100% of Baseline Residential Outdoor Water Use

Maximum CII Indoor Savings 30% of Baseline CII Indoor Water Use

Maximum CII Outdoor Savings 100% of Baseline CII Outdoor Water Use

Maximum Dedicated Irrigation Account Savings 100% of Baseline Dedicated Irrigation Water Use

Maximum Non-Revenue Water Savings 50% of Baseline Non-Revenue Water Use

Resulting Total Maximum Annual Savings Potential 59% of Total Baseline Production

4 - Drought Response Actions - Stage 6
City of Redwood City

Maximum Savings Potential
Use the default values or enter your own criteria for the maximum savings potential. Estimated water savings within each sector will not exceed the maximum savings criteria.

Drought Response Tool
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Water Use
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Water Use Profile

Drought Response 

Actions
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4 - Drought Response Actions - Stage 6
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

All Outdoor 14% 90% -- --

Prohibit Irrigation with Potable Water Outside of Newly Constructed Homes 
and Buildings that is not Delivered by Drip or Microspray Systems Irrigation -- --

Require Shut-Off Nozzles on Hoses for Vehicle Washing Misc. Outdoor 17% 50% --

Prohibit Use of Potable Water to Wash Sidewalks and Driveways Misc. Outdoor 17% 50% --

Prohibit the Use of Potable Water for Street Washing Misc. Outdoor 17% 50% --

Prohibit Irrigation with Potable Water in a Manner that causes Runoff Irrigation 3% 50% DeOreo et al., 2011 --

Prohibit Irrigation with Potable Water within 48 Hours following Measurable 
Rainfall

Irrigation -- --

Prohibit Irrigation of Ornamental Turf with Potable Water on Street Medians Irrigation -- --

Prohibit Potable Water Use for Decorative Water Features that do not 
Recirculate Water

Misc. Outdoor 50% 50% EBMUD, 2008 --

Provide Linen Service Opt Out Options Fixtures & Appliances 0.5% 50% EBMUD, 2011 --

Prohibit Serving Drinking Water other than upon Request in Eating or Drinking 
Establishments

Fixtures & Appliances 0.5% 50% EBMUD, 2011 --

End Use 
Savings (%)

Select the Drought Response Actions you would like to include in your estimated savings calculations. For each selected action, use the default end use savings estimates and implementation rates or input your own values.  The "End Use Savings" 
estimates the percent water use reduction that could occur at a particular end use as a result of a specific action. The "Implementation Rate" refers to the estimated percentage of accounts that will implement a specific action. The water savings potential at 
each end use is capped based on the assumed distribution of end use water demands shown in the pie charts above. A dash (--) indicates that professional judgement was used to establish the default value, or that savings are expected to be accounted for 
as part of a Public Information Program; additional basis for the default values are included in the User Manual.

Drought Response Actions

Action Description
Implement 
ProgramEnd Use(s)

See Appendix D of the DRP

Source of Default 
Implementation Rate

Implementation 
Rate

Source of Default 
Savings Estimate
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4 - Drought Response Actions - Stage 6
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Media Campaign, Newspaper Articles, Website All 0.5% 65% EBMUD, 2011 --

Promote Water Conservation / Rebate Programs All 50% -- --

Water Efficiency Workshops, Public Events All 0.5% 30% EBMUD, 2011 --

Water Bill Inserts All 0.5% 100% EBMUD, 2011 --

Promote / Expand Use of Recycled Water Irrigation 100% -- --

Home or Mobile Water Use Reports All 5% 10% WaterSmart Software, 2015 --

Decrease Frequency and Length of Line Flushing Non Revenue Water 25% 100% See Appendix D of the DRP Suspend flushing.

Audit and Reduce System Water Loss Non Revenue Water 45% 50% DWR, 2015 Target 50% of leakage.

Implement Drought Rate Structure / Water Budgets All 5% 100% CUWCC, 2015 --

Establish Retrofit on Resale Ordinance All Residential Indoor 21% 6% SFPUC, 2004 First Tuesday, 2015

Require Net Zero Demand Increase on New Connections All -- --

Moratorium on New Connections All -- --

Move to Monthly Metering / Billing All 5% 10% See Appendix D of the DRP --

Increase Water Waste Patrols / Enforcement All -- --

Establish Drought Hotline All -- --

Reduce Distribution System Pressures Non Revenue Water 4.5% 100% CUWCC, 2010; DWR, 2015 --

Conduct Irrigation Account Surveys Irrigation 30% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 2 Days/Week, 15 Minutes/Day,  
Between 9PM and 6AM

Irrigation
38% 70%

Limit Irrigation to 1 Day/Week, 10 Minutes/Day, 
Between 9PM and 6AM

Irrigation
79% 80%

Prohibit use of Potable Water for Irrigation Irrigation 100% 90%

Require Repair of all Leaks within 24 hours External Leaks 100% 5% -- --

Customer Water Budgets

Establish Water Budget - 25% Reduction Irrigation 25% 70% -- --

Establish Water Budget - 50% Reduction Irrigation 50% 75% -- --

Establish Water Budget - 100% Reduction Irrigation 100% 90% -- --

--UC IPM, 2014

Drought Response Actions

Action Description
Source of Default 

Implementation RateEnd Use(s)
Implement 
Program

End Use 
Savings (%)

Implementation 
Rate

Source of Default 
Savings Estimate
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4 - Drought Response Actions - Stage 6
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Conduct Water Use Surveys Targeting High Water Users All Residential Uses 10% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 2 Days/Week, 15 Minutes/Day, 
Between 9PM and 6AM

Irrigation
38% 70%

Limit Irrigation to 1 Day/Week, 10 Minutes/Day, 
Between 9PM and 6AM

Irrigation
79% 80%

Prohibit use of Potable Water for Irrigation Irrigation 100% 85%

Prohibit Vehicle Washing Except with Recycled Water Misc. Outdoor 50% 50% EBMUD, 2008 --

Require Repair of all Leaks within 24 hours Leaks 100% 5% -- --

Require Pool Covers Misc. Outdoor 28% 25% Maddaus & Mayer, 2001 --

Prohibit Filling of Pools Misc. Outdoor 55% 25% DeOreo et al., 2011 --

Customer Water Budgets

Establish Water Budget - 15% Reduction All Residential Uses 15% 70% -- --

Establish Water Budget - 40% Reduction All Residential Uses 40% 80% -- --

Conduct CII Surveys Targeting High Water Users All CII uses 10% 10% EBMUD, 2011 --

Limit Irrigation Days, Time and Duration (Select One)

Limit Irrigation to 2 Days/Week, 15 Minutes/Day, 
Between 9PM and 6AM

Irrigation 38% 70%

Prohibit use of Potable Water for Irrigation Irrigation 100% 85%

Prohibit Use of Potable Water for Construction and Dust Control Misc. Outdoor 100% -- --

Prohibit Single-Pass Cooling Systems Cooling 80% 1% Vickers, 2001 --

Require Repair of all Leaks within 24 hours Leaks 100% 5% -- --

Prohibit Vehicle Washing Except with Recycled Water Misc. Outdoor 50% 50% EBMUD, 2008 --

Require Water-Efficient Pre-Rinse Spray Valves Fixtures & Appliances 0.8% 50% EPA, 2015; Pacific Institute, 2003 --

Customer Water Budgets

Establish Water Budget - 10% Reduction All CII uses 10% 75% -- --

Establish Water Budget - 25% Reduction All CII uses 25% 70% -- --

Establish Water Budget - 50% Reduction All CII uses 50% 80% -- --

UC IPM, 2014 --

UC IPM, 2014 --

Drought Response Actions
Source of Default 

Implementation RateAction Description End Use(s)
Implement 
Program

End Use 
Savings (%)

Implementation 
Rate

Source of Default 
Savings Estimate
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4 - Drought Response Actions - Stage 6
City of Redwood City

Drought Response Tool

Homememe
Input Baseline Year 

Water Use

Baseline Year 

Water Use Profile

Drought Response 

Actions

Estimated Water 

Savings

Drought Response 

Tracking

Install Bathroom Faucet Aerators Faucets and Dishwashers -- --

Install a Water-Efficient Showerhead Showers/Baths -- --

Turn Off Water when Brushing Teeth, Shaving, Washing Dishes, or Cooking
Faucets and Dishwashers

-- --

Fill the Bathtub Halfway Showers/Baths -- --

Wash Only Full Loads of Clothes Clothes Washers -- --

Install a High-Efficiency Toilet Toilets -- --

Take Shorter Showers Showers/Baths -- --

Run Dishwasher Only When Full Faucets and Dishwashers -- --

Reduce Outdoor Irrigation Irrigation -- --

Install Drip-Irrigation Irrigation -- --

Use Mulch Irrigation -- --

Plant Drought Resistant Trees and Plants Irrigation -- --

Use a Broom to Clean Outdoor Areas Misc. Outdoor -- --

Flush Less Frequently Toilets -- --

Re-Use Shower or Bath Water for Irrigation Irrigation -- --

Wash Car at Facility that Recycles the Water Misc. Outdoor -- --

Action Description End Use(s)
Implement 
Program

End Use 
Savings (%)

Source of Default 
Savings Estimate

Source of Default 
Implementation Rate

Implementation 
Rate

Drought Response Actions
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Units: (af)

Month

 Baseline Year 
(2018) Production 

(af)

Estimated Drought 
Year Production 

(af)
Estimated Potential 

Monthly Savings

Potential 
Cumulative 

Savings Conservation Goal Comments
January 579 325 44% 44% 55%

February 621 324 48% 46% 55%

March 613 350 43% 45% 55%

April 830 409 51% 47% 55%

May 886 362 59% 50% 55%

June 988 369 63% 53% 55%

July 1,003 355 65% 55% 55%

August 958 353 63% 56% 55%

September 796 285 64% 57% 55%

October 851 360 58% 57% 55%

November 629 302 52% 57% 55%

December 566 312 45% 56% 55%

City of Redwood City

Estimated Monthly Water Use and Savings Summary

5 - Estimated Water Savings - Stage 6

This provides a summary of the estimated production relative to Baseline Year production and potential water savings, assuming implementation of selected actions at the water savings and implementation rates indicated 
in the Drought Response Actions worksheet. Select the units that your production data are displayed in. 
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Water Shortage Contingency Plan  
2020 Update   
City of Redwood City 
 

 

 

 

 

 

 

 

 

Attachment 3  
 

SFPUC Emergency Response Procedures 



9. SFPUC DRAFT Emergency Preparedness Procedures 

 Page 1 of 4 March 24, 2021 

PREPARATION FOR CATASTROPHIC SUPPLY INTERRUPTION 

The SFPUC maintains various planning documents which collectively address its emergency preparedness and 
planned response in the event of a catastrophic interruption of water supplies due to power outages, earthquakes, 
or other disasters. These plans are described in sections 1.1 (Emergency Preparedness Plans), 1.2 (Emergency 
Drinking Water Planning), and 1.3 (Power Outage Preparedness and Response) below. Section 1.4 addresses 
the seismic risk assessment and mitigation plan required by California Water Code Section 10632.5.(a). Should 
a catastrophic interruption occur, the SFPUC will coordinate with any city or county within which it provides water 
for the possible proclamation of a local emergency (California Government Code, California Emergency Services 
Act Article 2, Section 8558). 

1.1 EMERGENCY PREPAREDNESS PLANS 

Following the 1989 Loma Prieta Earthquake, the SFPUC created a departmental Emergency Operations Plan 
(EOP). The SFPUC EOP was originally released in 1992 and has been updated as necessary ever since. Most 
recently, the SFPUC developed a Water System Emergency Response Plan (Water ERP) to comply with the 
America’s Water Infrastructure Act (AWIA) passed in 2018. The Water ERP acts as a unifying document, 
integrating and referencing common components of SFPUC plans and programs that have been developed to 
date. The Water ERP is intended to address water transmission and distribution systems and identify the 
Enterprises, Divisions, and Bureaus with direct roles and responsibilities. The Water ERP integrates directly into, 
and functions as an annex to, the SFPUC Emergency Operations Plan (EOP). The SFPUC EOP addresses a 
broad range of potential emergency situations that may affect the SFPUC and supplements the City’s Emergency 
Response Plan, which was prepared by the Department of Emergency Management and most recently updated 
in 2017. Specifically, the purpose of the SFPUC EOP is to describe its emergency management organization, 
roles and responsibilities, and emergency policies and procedures. 

In addition, SFPUC divisions and bureaus each have their own Division Emergency Operations Plans (DEOP) (in 
alignment with the SFPUC EOP), which detail that entity’s specific emergency management organization, roles and 
responsibilities, and emergency policies and procedures. The SFPUC tests its DEOPs on a regular basis by 
conducting emergency exercises. Through these exercises, the SFPUC learns how well the plans and procedures 
will or will not work in response to an emergency. DEOP improvements are based on the results of these exercises 
and real-world event response and evaluation. The SFPUC also has an emergency response training plan that is 
based on federal, State, and local standards and exercise and incident improvement plans. SFPUC employees 
have emergency training requirements that are based on their emergency response roles. 

The SFPUC EOP functions as a front end for the SFPUC’s DEOPs, covering emergency response at the 
Department level; while each DEOP covers Division-specific information on the Division’s emergency 
organization and response procedures specific to Division responsibilities, assets, technical scope, and 
operations. The types of events affecting SFPUC that may require emergency plans include but are not limited to: 

 Major earthquake  
 Loss of power  
 Loss of water supply  
 Major fire  
 Hazardous material release that threatens water supply or environment  
 Major pipeline breaks  
 Dam break  
 Significant outage of SFPUC services  
 Man-made or intentional acts of terrorism resulting in damage to the system or interruption in service 
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In addition to the documents described above, the SFPUC also maintains various plans and procedures that deal 
with the possibility of alternate supply schemes and options. These include: 

 Emergency Disinfection and Recovery Plan (EDRP)  
 Emergency Response Action Plan (ERAP)  
 Emergency Drinking Water Equipment and Alternatives Report 
 Disinfection of SFPUC Water Trailers Procedure  
 City Distribution Division Hydrant Manifold Standard Operating Procedure 
 Pilot plant trailer (Mobile Pilot Plan O&M Plan) 

1.2 EMERGENCY DRINKING WATER PLANNING 

In February 2005, the SFPUC published the City Emergency Drinking Water Alternatives report. The purpose of this 
report was to outline a plan for supplying emergency drinking water in the City after damage and/or contamination of 
the SFPUC raw and/or treated water systems resulting from a major disaster. Since the publication of this report, the 
SFPUC has implemented a number of projects to increase its capability to support the provision of emergency drinking 
water during an emergency. These projects include: 

 Completion of many Water System Improvement Program (WSIP) projects and other capital upgrades 
to improve security, detection, and communication (see Section 1.4); 
 

 Public Information and materials for home and business; 
 

 Construction of a disinfection and fill station at the existing San Francisco Zoo well, and obtaining a 
permit to utilize this well as a standby emergency drinking water source; 
 

 Constructed six wells as part of the San Francisco Groundwater Supply Project, two of which also serve 
as emergency drinking water supplies, including a distribution system to fill emergency water tankers; 
 

 Purchase and engineering of emergency-related equipment, including water tanker trucks and water 
distribution manifolds, to help with distribution post-disaster; and 
 

 Coordination of planning with other City departments, neighboring jurisdictions, and other public and 
private partners to maximize resources and supplies for emergency response. 

The SFPUC has also prepared the RWS Water Quality Notifications and Communications Plan. This plan, which 
was first prepared in 1996 and was most recently updated in 2017, provides contact information, procedures, 
and guidelines to be implemented by several SFPUC divisions, wholesale customers, and BAWSCA in the event 
of water quality impacts. The plan treats water quality issues as potential or actual supply problems, which fall 
under the emergency response structure of the SFPUC ERP. 

1.3 POWER OUTAGE PREPAREDNESS AND RESPONSE 

The SFPUC’s water transmission system is primarily gravity fed from Hetch Hetchy Reservoir to the City. Within 
the in-City distribution system, key pump stations have generators on site and all others have connections in 
place that would allow portable generators to be used. 

Although water conveyance throughout the RWS would not be greatly impacted by power outages because it is 
gravity fed, the SFPUC has prepared for potential regional power outages as follows: 
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 The Tesla Treatment Facility, the Sunol Valley Water Treatment Plant (SVWTP), and the San Antonio 
Pump Station have back-up power on site in the form of generators or diesel-powered pumps. Additionally, 
both the SVWTP and San Antonio Pump Station would not be impacted by a failure of the regional power 
grid because these facilities are powered by hydropower generated by the Hetch Hetchy Water and Power 
System. 
 

 Both the Harry Tracy Water Treatment Plant (HTWTP) and the Baden Pump Station (part of the 
Peninsula System) have back-up generators in place. 
 

 Administrative facilities that will act as emergency operation centers also have back-up power. 
 

 The SFPUC has an emergency water supply connection with the Santa Clara Valley Water District 
(SCVWD), the SCVWD intertie, which also has back-up generators in place.  
 

 Additionally, as described in the next section, the WSIP includes projects that expand the SFPUC’s 
ability to remain in operation during power outages and other emergency situations. 

1.4 SEISMIC RISK ASSESSMENT AND MITIGATION PLAN 

As part of the Facilities Reliability Program and the Water System Improvement Program (WSIP), the SFPUC 
performed an extensive multi-year evaluation of seismic risks to its water system that resulted in major capital 
improvements to increase seismic reliability. The goals of WSIP include enhancing the ability of the SFPUC water 
system to meet identified service goals for water quality, seismic reliability, delivery reliability, and water supply. 
One of the original goals of WSIP was to limit rationing to no more than 20 percent on a system-wide basis; the 
WSIP was developed to reduce the likelihood of shortages, thereby reducing the likelihood of needing to 
implement the WSCP.  

The WSIP projects include several projects located in San Francisco to improve the seismic reliability of the in-
City distribution system, including more wells that can be used as emergency drinking water sources. The WSIP 
also incorporates many projects related to the RWS to address both seismic reliability and overall system 
reliability. As of August 2018, the WSIP is over 96 percent complete. Local San Francisco projects are 100 
percent complete as of June 2020. The current forecasted date to complete the overall WSIP is December 2021. 

WSIP seismic levels of service (LOS) informed development of capital projects and guided program 
implementation. The LOS established post-earthquake delivery and recovery objectives under the following 
seismic scenarios:  

• Magnitude 7.9 event on the San Andreas fault    
• Magnitude 7.3 event on the Hayward fault    
• Magnitude 6.9 event on the Calaveras fault    

An assessment of seismic risk and resilience is contained in the body of analysis performed to support the WSIP.  
The risks associated with the seismic scenarios considered are reflected in the delivery objectives established in 
the LOS, specifically:  

• Delivery of winter month demand 24 hours after a major earthquake, and  
• Delivery of average day demand 30 days after a major earthquake  
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In addition to the improvements that have or will come from the WSIP, the City has already constructed system 
interties for use during catastrophic emergencies, short-term facility maintenance and upgrade activities, and 
times of water shortages. These are listed below:  

 A 35 mgd intertie with the EBMUD allowing EBMUD to serve the City of Hayward’s demand and/or 
supply the SFPUC directly (and vice versa);  

  
 A 40-mgd system intertie between the SFPUC and SCVWD; and, 
  
 One permanent and one temporary intertie to the South Bay Aqueduct, which would enable the SFPUC 

to receive State Water Project water. 

The WSIP also includes projects related to standby power facilities at various locations. These projects provide 
for standby electrical power at six critical facilities to keep them in operation during power outages and other 
emergency situations. Permanent engine generators are located at four locations (San Pedro Valve Lot, 
Millbrae Facility, Alameda West, and HTWTP), while hookups for portable engine generators are at two 
locations (San Antonio Reservoir and Calaveras Reservoir).The City of San Francisco also has a Hazard 
Mitigation Plan which was last updated in June 2014 and includes sections describing earthquakes hazards and 
mitigation for assets within the City’s boundary, including state-regulated reservoirs (Sutro, Sunset North and 
South, and University Mound North and South).   
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City of Redwood City 1017 Middlefield Road, Redwood City, CA. 94063 Tel: 650‐780‐1000  www.redwoodcity.org 
 

 
 

 
Nicole M. Sandkulla 
Chief Executive Officer/General Manager 
Bay Area Water Supply and Conservation Agency 
155 Bovet Road, Suite 650 
San Mateo, CA  94402 
 
May 19, 2021   
 
RE: Bay Delta Plan Water Supply Impacts and 2020 Urban Water Management Plan 
 
 
Redwood City is writing this letter to express our concern regarding information provided by the San Francisco 
Public Utilities Commission (SFPUC) and BAWSCA in preparation of the 2020 update to the Urban Water 
Management Plan (UWMP), and the water supply reliability resulting from the implementation of the Phase 1 
Water Quality Control Plan for the San Francisco Bay/Sacramento‐San Joaquin Delta Estuary (Bay‐Delta Plan).  
 
As you are aware implementation of the Bay Delta Plan will result in significant cutbacks greater than 50% in 
water supply during dry years for Redwood City, which purchases all of its drinking water from the SFPUC. This 
reduction in water supply represents a substantial challenge for Redwood City’s water customers and 
community, and if such a reduction in demand is required the City will be forced to impose severe measures to 
meet the available supply. Some of these measures include a prohibition on irrigation with potable water; 
suspension of distribution system flushing; cutbacks for commercial, industrial and institutional customers by 
30%; a moratorium on new development; and a reduction of residential indoor water uses to 27 gallons per 
person per day which raises concerns whether there will be sufficient water available to meet the basic health 
and safety needs, and economic vitality of our community.  
 
Redwood City would like to bring to your attention two specific concerns regarding the information provided by 
the SFPUC and BAWSCA for inclusion and preparation of the 2020 UWMP.  First is the fact that the Regional 
Water System supply allocations provided by SFPUC do not meet the Level of Service Goals included in the 
Water Supply Agreement and, therefore, SFPUC will not be meeting its contractual obligations to the 
Wholesale Customers. Second is the methodology used by BAWSCA to allocate an equal percent reduction 
across all agencies when average Wholesale Customers’ shortages are greater than 20%. Redwood City is using 
this methodology in the 2020 UWMP, but is not agreeing to or adopting this methodology. We appreciate that 
BAWSCA recognizes this methodology is not ideal, and encourage BAWSCA to continue to facilitate discussions 
between all member agencies to develop a Tier 2 allocation plan that consider basic health and safety needs, 
identifies water needs of critical customers, and minimizes economic impacts across the region.  
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Redwood City has been and continues to be committed to using our limited water resources wisely through 
robust water conservation programs, and development of new supplies with recycled water. This past year 
Redwood City’s Recycled Water Project supplied 856 acre‐feet of water for non‐potable uses that otherwise 
would have used potable water from SFPUC benefitting all users of the Regional Water System. The City 
continues to expand recycled water use, and in November of 2019 the City adopted a Recycled Water 
Development Standard which establishes guidelines for the safe use of recycled water for toilet and urinal 
flushing and other requirements which helps to ensure new buildings meet dual plumbing requirements, and 
are ultimately approved to use recycled water when completed and as the recycled water system expands.  

Through our Recycled Water Project, Redwood City has the ability to assist neighboring member agencies with 
their plans to utilize recycled water, and offset potable water use from the Regional Water System. Currently 
Redwood City has identified up to 273 acre‐feet per year of recycled water available to other agencies.  

Thank you for taking the time to review our concerns, and we look forward to working through these issues 
with you, the other member agencies, and SFPUC.  

Regards, 

Justin Chapel 
Public Works Superintendent 
City of Redwood City 
650‐780‐7469 
jchapel@redwoodcity.org  
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Mr. Steve Ritchie 
Assistant General Manager, Water 
San Francisco Public Utilities Commission 
525 Golden Gate Avenue 
San Francisco, CA  94102 
 
May 19, 2021   
 
RE: Bay Delta Plan Water Supply Impacts and 2020 Urban Water Management Plan 
 
 
Redwood City is writing this letter to express our concern regarding information provided by the San Francisco 
Public Utilities Commission (SFPUC) in preparation of the 2020 update to the Urban Water Management Plan 
(UWMP), and the water supply reliability resulting from the implementation of the Phase 1 Water Quality 
Control Plan for the San Francisco Bay/Sacramento‐San Joaquin Delta Estuary (Bay‐Delta Plan).  
 
As you are aware implementation of the Bay Delta Plan will result in significant cutbacks to the Regional Water 
System.  For Redwood City, which purchases all of its drinking water from the SFPUC, these cutbacks are 
expected to be as high as 49% of available supply in multiple dry year scenarios. This reduction in water supply 
represents a substantial challenge for Redwood City’s water customers and community, and if such a reduction 
in demand is required the City will be forced to impose severe measures to meet the available supply. Some of 
these measures include a prohibition on irrigation with potable water; suspension of distribution system 
flushing; cutbacks for commercial, industrial and institutional customers by 30%; a moratorium on new 
development; and a reduction of residential indoor water uses to 27 gallons per person per day which raises 
concerns whether there will be sufficient water available to meet the basic health and safety needs, and 
economic vitality of our community.  
 
The SFPUC has adopted Level of Service Goals to limit rationing to no more than 20% systemwide during 
droughts. Additionally, the SFPUC has a perpetual obligation to supply the Wholesale Customers with the 184 
mgd Supply Assurance. For these reasons, Redwood City respectfully requests the SFPUC to fully commit to the 
voluntary agreement process and fund the Alternative Water Supply Planning Program at levels necessary to 
meet its Level of Service Goals and perpetual obligation to the Wholesale Customers. 
 
Redwood City has been and continues to be committed to using our limited water resources wisely through 
robust water conservation programs, and development of new supplies with recycled water. This past year 
Redwood City’s Recycled Water Project supplied 856 acre‐feet of water for non‐potable uses that otherwise 
would have used potable water from SFPUC benefitting all users of the Regional Water System. The City 
continues to expand recycled water use, and in November of 2019 the City adopted a Recycled Water 
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Development Standard which establishes guidelines for the safe use of recycled water for toilet and urinal 
flushing and other requirements which helps to ensure new buildings meet dual plumbing requirements, and 
are ultimately approved to use recycled water when completed and as the recycled water system expands.  
 
Redwood City is also a partner with SFPUC, BAWSCA, and other BAWSCA Members in the Crystal Springs 
Purified Water Project included in the SFPUC Alternative Water Supply Program. It is our belief that this project 
represents one of the best near‐term solutions for providing a new source of drinking water for the region, and 
respectfully request the SFPUC to prioritize this project accordingly.  
 
Thank you for taking the time to review our concerns, and we look forward to working through these issues 
with BAWSCA and the SFPUC.  
 
 
Regards,  
 
 
 
Justin Chapel 
Public Works Superintendent 
City of Redwood City 
650‐780‐7469 
jchapel@redwoodcity.org  
 
cc:   Terence Kyaw, Redwood City 
  Nicole Sandkula, BAWSCA 
  Alison Kastama, SFPUC 
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Resolution 15961, Urban Water Management Plan, 2020 Update 
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Resolution 15962, Water Shortage Contingency Plan, June 2021 
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