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INTRODUCTION 
 
OBJECTIVES 
 
The objective of this Water Conservation Plan (Plan) is to define the amount of water to be conserved by 
the design for the new Kaiser Permanente Riverside-Cirby Medical Office Building project (Project) as 
submitted for the Major Project Permit (MPP) review.   
 
The Plan will: 

• Describe the City of Roseville water requirements 

• Identify and describe strategies that the project will use to reduce water consumption 

• Develop an estimated water consumption for the project based on water conservation strategies 

planned for the project 

• Compare property water use against City of Roseville requirements 

 
 
PROJECT BACKGROUND 
 
Kaiser Permanente Riverside-Cirby Medical Office Building is located at the southeast corner of 
Riverside Avenue and Cirby Way in Roseville, CA.  Kaiser purchased the 14.5 acre parcel in the mid-
1970s.  The site remained 14.5 acres until 2009, at which time the city acquired 0.14 acres; current 
property area is 14.36 acres.  The campus consists of a cluster of 4 one-story medical office buildings, 1 
two-story medical office building and a one-story communications building surrounded by surface 
parking, internal roadways, and landscaped area. The buildings were constructed between 1979 and 
1985.   The current campus is underutilized from a building density perspective, and the wood 
constructed buildings are nearing the end of their useful life.   
 

 
Figure 1. Project Location.  The existing Kaiser Medical Office  
Building is located at the Southeast corner of Riverside Avenue  
and Cirby Way in Roseville, CA.  Image credit: Google Earth 
 
 
PROPOSED PROJECT 
 
The proposed project is comprised of two buildings. The 16,000 SF single-story pavilion building would 
house the pharmacy, laboratory and conference space. The ground floor of the 194,000SF five-story 
medical office building would include retail and public functions such as a café, health education, and 
optical sales center, as well as Physical Therapy/Rehab and comprehensive diagnostic imaging. The 
clinic floors, levels 2-5, in the medical office building would hold medical offices and are projected to 
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include eight adult primary care clinics, specialty clinics for OB/GYN, Dermatology and Allergy, injection 
clinic, and comprehensive eye services including Ophthalmology, and Optometry. This new medical 
office building would double the capacity of the existing clinic to facilitate better member access. 
 
Kaiser Permanente values environmental sustainability and has requirements in place to achieve a 
minimum of 30% domestic water savings reduction from EPACT 1992, and LEED Gold certification 
under the LEED NC v2009 rating system.  The project is currently on track to meet both requirements.   
 
 
CITY OF ROSEVILLE WATER REQUIREMENTS 
 
Kaiser Permanente and HOK, the Architect of Record, met with Dave Samuelson of the City of Roseville 
Environmental Utilities Department on July 18, 2016 to review the City’s requests, which are summarized 
here.   
The City of Roseville (City) has identified a targeted floor area ratio (FAR) for the site of no more than 
30%, which is associated with a specific allotment of water: 2,598 gallons per day per acre.  The gross 
square footage for the Project currently exceeds the 30% FAR target.  A higher FAR is allowable if the 
project is able to submit a water conservation plan demonstrating that the project does not use more 
than 2,598 gallons per day per acre.   
Following the July 18, 2016 phone call, HOK and its consultants executed detailed calculations to 
estimate the property’s water usage.  These results are outlined in this report. 
 
The City has additional water conservation requirements, including landscape irrigation.  These are 
referenced in this report, particularly as they impact total estimated water use, but are fully documented 
elsewhere. 
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ESTIMATED WATER USE 
 
HOK has developed an estimated water consumption for the proposed project area.  There are two 
primary types of water use: irrigation and domestic water.  Both water end uses are fed by municipal 
potable water as no reclaimed water system is currently available in this region.  These estimated water 
demands are based on anticipated building and site usage and reflect a conservative approach to 
building occupancy, shown in Table 2.  Estimated water usage does not account for potential system 
losses. 
 
 
WATER CONSERVATION MEASURES 
 
Both the building systems and the landscape and irrigation design incorporate water conservation 
measures.  These fall into the following categories: 
 
1. Low-water plant selection.  The majority of the planted area – approximately 151,530 square feet – is 

classified as low water use.  The remainder of the planted area – approximately 4,020 square feet – is 

classified as medium water use.  For example, the project includes low water use plantings such as 

Carex buchanaii, Lavandula angustifolia, Lupinus arboreus, Mimulus aurantiacus, and Salvia leucantha, 

which all use relatively little water as compared with standard turf or other high-water use plantings. 

 
2. High-efficiency irrigation systems.  Planted areas are served primarily by a drip irrigation system with 

irrigation efficiency ratings of 0.81 as well as some spray head systems with irrigation efficiency ratings 

of 0.75.  Irrigation controllers will have water moisture sensors and a “smart mode” that has the capacity 

to adjust the duration, frequency, and soak time by several factors. Weather Data combined with 

geographical location, sprinkler type, plant type, soil type, and a fine tuning option, enables the controller 

to make precise watering decisions. 

 
High efficiency irrigation systems paired with low-water plant selection combined enable the landscape 
design Estimated Total Water Use (ETWU) to fall below the City’s Maximum Allowed Water Allowance 
(MAWA) based on the Water Efficient Landscape Worksheet.1 
 
3. Water-efficient plumbing equipment.  The project will include low-water pluming equipment with flush 

and flow rates significantly below the national standard set by the US Department of Energy’s Energy 

Policy Act (EPACT) 1992.  EPACT 1992 represents the typical flush and flow rates of existing buildings 

constructed after 1992.  Table 1 lists the project’s plumbing fixtures with their flush or flow rate as 

compared with the EPACT 1992 flush or flow rate.  California Plumbing Code also requires reduced flush 

and flow rates for plumbing fixtures. 

  

                                                      
1 “Water Efficient Landscape Worksheet”, City of Roseville, California Development Services – Planning Division 
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Table 1. Plumbing Fixture Flush and Flow Rates 
 

Fixture type (unit of 

measure*) 

EPACT 1992 

flush/flow 

rate 

MOB flush/ 

flow rate 

Percent 

Savings 

Water closet (gpm) 1.6 1.28 20% 

Urinal (gpf) 1 0.125 88% 

Lavatory faucet (gpc) 0.25 0.1 60% 

Break room faucet (gpm) 2.5 1.5 40% 

Shower (gpm) 2.5 1.28 49% 

Exam room sink (gpm) 0.25 0.1 60% 

Janitor sink (gpm) N/A 2.5 N/A 

Utility sink (gpm) N/A 2.5 N/A 

* Units of measure: gpm = gallons per minute; gpf = gallons per flush;  
gpc = gallons per cycle (for metered faucets) 
 
4. Water-efficient or water-free medical equipment.  Medical equipment can utilize very high volumes of 

potable water.  Imaging equipment historically required large volumes of water for film processing; these 

systems have largely been replaced by digital equipment.   In addition, the Project does not include the 

following high water use equipment types: sterilizers, central vacuum system, once through water-cooled 

equipment. 

 
5. Water-free cooling equipment.  The California Energy Code requires a high level of energy 

efficiency.  The standard “baseline” system for buildings over 150,000 square feet includes a water 

cooled chiller system for cooling loads.   Although water cooled chillers are relatively energy efficient, 

they use large volumes of water.  The design team has replaced this system with an alternative 

approach that still achieves the required energy efficiency for both California Energy Code and the LEED 

Rating System, but saves on the order of magnitude of 400,000 gallons of water per year as compared 

with a water cooled chiller system. 

 
WATER USAGE CALCULATIONS 
 
Irrigation water usage is calculated based on methods required by the City’s “Water Efficient Landscape 
Worksheet”.  {Reference Appendix A.}  Irrigation water use is estimated to be 1,942,825 gallons per year 
(5,323 gallons per day). 
 
Very little makeup water is required for the HVAC systems – estimated to be less than one gallon per 
day in total – and therefore does not impact these calculations. 
 
Domestic water usage is calculated based on methods defined by the LEED for New Construction v2009 
Rating System (LEED) and the associated LEED Reference Guide.  LEED calculations specify 
standardized assumptions for the number of times individuals use different types of plumbing fixtures 
over the course of the day.  These numbers vary based on whether or not the building occupant is staff, 
a visitor (typically patients and their guests) or “retail” visitors.  Retail users include those individuals who 
are only coming for a brief visit, e.g. to the pharmacy or lab, and are not also visiting another function 
within the building.  Because retail visitors spend less time at the facility than other visitors, it is assumed 
that they use the restroom less often during the course of their visit. 
 
Kaiser provided detailed occupancy numbers for staff, visitors, and retail visitors.  Staff numbers are 
provided as Full Time Equivalents (FTEs).  For the purposes of these calculations, it is assumed that this 
is the total number of staff in the building each day.  This is a conservative estimate, as fewer staff will be 
present on some days and/or some staff will not spend the full day in the building.  Occupancy numbers 
for visitors and transient visitors are estimates based on anticipated building usage, broken down by 
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different functions.  When estimates are required, relatively conservative (high) occupancy numbers are 
used.  {Reference Table 2. Estimated Building Occupancy.}   Most building functions are planned to be 
used 6 days per week, though some are less frequent.  For the purposes of these calculations, all 
spaces are considered to be in use every day. 
 
Table 2. Estimated Building Occupancy 
 

Occupant Type Average # per day 

Staff (Full Time Equivalents) 426 

Visitors (Patients + Guests) 8622 

Retail Visitors 430 

 
Each building occupant is anticipated to use plumbing fixtures for personal needs, such as restrooms 
and drinking fountains.  The US Green Building Council provides estimated daily plumbing fixture use 
numbers for each different type of building occupant, as shown in Table 3.   
 
Table 3. Plumbing Fixture Usage for Personal Use2 
 

Fixture type 
Uses per Day per Occupant Type 

Staff (FTE) Visitor Retail Visitor 

Water Closet (1) 3 0.5 0.2 

Water Closet (2) 1 0.1 0.1 

Urinal (2) 2 0.4 0.1 

Lavatory Faucet 3 0.5 0.2 

Shower  0.1 0 0 

Kitchen Sink 1 0 0 

Drinking Fountain (3) 12 oz 4 oz 2 oz 

Notes:       

(1) Usage for women and men who are using restrooms without urinals 

(2) Usage for men using restrooms with urinals 

(3) Drinking fountain estimates are an approximated total average volume 

per day and are not sourced from the LEED Reference Guide 

 
 
The following equation is used to determine total water use for flow fixtures that are primarily for personal 
use, such as lavatories, break room sinks, and showers: 
 

(Flow Rate * Duration of Flow per Use * Staff Uses per Person per Day * # of Staff per Day) +  
(Flow Rate * Duration of Flow per Use * Visitor Uses per Person per Day * # of Visitors per Day) +  
(Flow Rate * Duration of Flow per Use * Retail Uses per Person per Day * # of Retail Visits per Day) =  
Total Water Use per Day for a Flow Fixture 

 
For example, this the following equation is used for Lavatories.  Lavatories are the only flow fixture that 
all building occupants use; visitors and retail visitors do not use showers or break room sinks. 
 
 (0.5 gpm * 0.2 minutes * 3 staff uses/day * 426 FTE) +  
 (0.5 gpm * 0.2 minutes * 0.5 staff uses/day * 8622 visitors) +  
 (0.5 gpm * 0.2 minutes * 0.2 staff uses/day * 430 retail visitors) =  
 1012 gallons per day 
 

                                                      
2 LEED Reference Guide for Green Building Design and Construction, 2009 Edition 
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The following equation is used to determine total water use for flush fixtures that are primarily for 
personal use, such as toilets and urinals: 
 

(Flush Rate * Staff Uses per Person per Day * Number of Staff per Day) +  
(Flush Rate * Visitor Uses per Person per Day * Number of Visitors per Day) +  
(Flush Rate * Retail Visitor Uses per Person per Day * Number of Retail Visitors per Day) =  
Total Water Use per Day for a Flush Fixture 

 
The use of urinals can have a significant impact on water efficiency.  Urinals require 0.125 gallons per 
flush, while water closets require 1.28 gallons per flush.  The Project restrooms provide urinals in the 
large public restrooms that are centralized on each floor, which allow for additional savings beyond a 
typical unisex restroom.  Some men are anticipated to use restrooms with urinals while some are not; 
see Notes 1 and 2 in Table 3 above.  Table 4 describes the estimated percentages and numbers of men 
who use restrooms with urinals as compared with those who use restrooms with only water closets.  The 
percentages are based on estimated use patterns and locations within the building that the occupants 
have access to.  For example, it is anticipated that all male pharmacy visitors (retail visitors) use public 
restrooms with urinals because there are no unisex restrooms open to the public in the building that 
holds the pharmacy.  
 
Table 4. Use of Restrooms With and Without Urinals  
 

Occupant Type 

Total Number 

of Men 

% of Men 

Using Urinal 

Restrooms 

# of Men 

Using Urinal 

Restrooms 

# of Men Using 

WC-Only 

Restrooms 

Staff 213 10% 21 192 

Visitors 4311 30% 1,293 3,018 

Retail Visitors 215 80% 172 43 

 
In addition to personal use of plumbing fixtures, it is estimated that exam room sinks are used once per 
patient visit; each janitor sink is used once per day for 2 minutes; each utility or clinical sink is used five 
times per day for 15 seconds; and the café sinks are used 80 times per day for 15 seconds.   
 
The following equation is used for exam room sinks: 
 

Exam Room Sink Faucet Flow Rate * Duration of Flow per Use * Number of Exam Rooms *  
Patient Visits per Exam Room per Day = 
Total Water Use per Day for Exam Room Sinks 
 
0.5 gpm * 0.2 minutes * 294 exam rooms * 22 visits/day = 647 gallons/day 

 
The following equation is used for janitor sinks: 
 

Janitor Faucet Flow Rate * Duration of Use * Number of Uses per Day * Number of Janitor Sinks =  
Total Water Use per Day for Janitor Sinks 

 
 2.5 gpm * 2 minutes* 1 use * 11 sinks = 55 gallons/day 
 
The following equation is used for utility sinks: 
 

Utility Sink Faucet Flow Rate * Duration of Use * Number of Uses per Day * Number of Utility Sinks =  
Total Water Use per Day for Utility Sinks 

 
 2.5 gpm * 0.25 minutes* 5 uses * 93 sinks = 291 gallons/day 
 
The following equation is used for the café sink: 
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Café Sink Faucet Flow Rate * Duration of Use * Number of Uses per Day * Number of Café Sinks =  
Total Water Use per Day for the Café Sink 
 
 2.5 gpm * 0.25 minutes * 80 uses * 3 sinks = 150 gallons/day  
 
Table 5 lists the total domestic water use per day for each plumbing fixture type, based on the number of 
building occupants, the number of plumbing fixtures, the frequency of plumbing fixture usage, and the 
flush and flow rates.   
 
Table 5. Total Domestic Water Use per Day  
 

Fixture Type Gallons/Day 

Water Closets 12,893 

Urinals 72 

Lavatories 1,012 

Showers 204 

Exam Room Sinks 647 

Break Room Sinks 639 

Café Sink 150 

Janitor Sinks 55 

Utility Sinks 291 

Drinking Fountain 316 

Total 16,278 

 
 
The combination of domestic water use and irrigation water use totals 21,601 gallons per day, as shown 
in Table 6.  Based on the site area of 14.36 acres, the Project uses 1,504 gallons per acre per day.   
 
 Water Use per Day (gallons) / Project Acreage = Water Use per Day (gallons per acre per day) 
 
 21,601 gallons/day / 14.36 acres = 1,504 gallons/acre/day 
 
Table 6. Total Daily Water Use  
 

Irrigation Water Use (Gallons) 5,323 

Domestic Water Use (Gallons) 16,278 

Total Daily Water Use (Gallons) 21,601 

Total Daily Water Use (Gallons per Acre per Day) 1,504 
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SUMMARY 
 
Five water conservation measures are in place in the Kaiser Permanente Riverside-Cirby Medical Office 
Building project.  These include low water use plant selection; high efficiency irrigation systems; water-
efficient plumbing equipment; water-efficient or water-free medical equipment; and water-free HVAC 
equipment.  The Project is estimated to use 1,504 gallons per acre per day, which represents a savings 
of 42% below the City requirement of 2,598 gallons per acre per day.  This estimated water use 
represents the total of irrigation water and domestic water.  The irrigation water was calculated based on 
the City’s requirements.  The domestic water was calculated based on detailed estimates of daily 
building usage.  Based on this analysis, the Project’s water use will fall within the City’s water allotment.   
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