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Executive Summary

 In 2009 our firm, Simcoe Consulting was commissioned to do a comprehensive 
energy and water consumption assessment of a 256 unit apartment complex 
(Santee Villas) in Santee, California. Costs for both energy use and water 
consumption on the property were continuing to increase year over year.

In addition, the County of San Diego had just raised the drought warning to a Level 
Two for San Diego.  The local water provider,  Padre Dam Water District, had 
steadily raised water and sewer rates over the past several years. The owners of 
Santee Villas (R&V)were concerned that increasing rates coupled potential fines and 
levies for excess water use would threaten their already slim profit margins.

We were tasked with answering the following :

1. How could we maximize the energy-efficiency of the property?
2. What would a green retrofit cost and what was the ROI for the retrofit?
3. What rebate funds were available to offset the cost of the project?

Once the assessment was completed and the strategy finalized, we handled the 
project management of Phase I of the retrofit.  The entire project, from audit to 
strategy, to final completion took approximately 75 days.
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Site Specifics

Santee Villas is a 256 unit multifamily development in San Diego County, California.  
Santee Villas is owned by a private real estate company (R&V) based in San Diego.  
The company owns 35+ large multi-family properties in Southern California. Santee 
Villas is comprised of 16 buildings built in 1984 and sits on approximately 18 acres.

The city of Santee is northeast of the city of San Diego. Santee has a temperate 
climate although summer day temperatures often exceed 100 degrees. Santee 
Villas is spread out over [how many] buildings.  As with typical apartment 
complexes there are areas that get a great deal of sun and some areas that get very 
little.

All of the buildings are two story wood and stucco construction.  All of the Santee 
Villas systems (plumbing, irrigation, electrical, HVAC) were installed during the 
original construction.  No major retrofits or upgrades had been completed since 
that time. 
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Initial Audit

In Phase I we audited all of the exterior water systems (irrigation, pool, etc.).  Our 
goal was to find areas of the property that could be retrofitted without needing a 
complete redesign.  We recognized that a complete redesign would both be 
expensive and negate any potential cost savings. We performed the audit in three 
steps.

Our first step was to map out the location of every building, water pipe, control 
valve, and sprinkler-head, breakers, etc.  We mapped out each irrigation zone and 
noted the make and model of every item (sprinkler-heads, valves, etc) for future 
reference. We also mapped out the type of vegetation (trees, bushes, grass, 
flowers, etc.) and their locations.  All told there were over 3000 sprinkler-heads 
located on the property.

The second step consisted of observing the irrigation system in action.  We took 
several hundred photos and filmed each zone as it was being irrigated.  We noted 
the following:

• Areas of overspray on buildings.
• Areas of overspray on tenants cars.
• Areas of overspray on sidewalks.
• Areas being irrigated where there was no need for irrigation.
• Areas of vegetation that were not getting irrigated.
• Areas of vegetation that were being irrigated but did not need it.

Of particular importance for us were areas where overspray was doing damage to 
the foundation of a building. These could be huge problems in the future so we 
made this a top priority.
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Phase I Strategy

After the initial audit, we developed a strategy to maximize the effectiveness of the 
green retrofit plan.  The core components of our strategy were:

1. Eliminate all problem areas.
2. Optimize all systems for maximum efficiency
3. Automize operations as much as possible.
4. Train all staff, vendors, suppliers.

Eliminate problem areas

We defined a potential problem area as one currently causing significant damage to 
a building or major area of the site.  Left untethered these could potentially cause 
thousands of dollars in damage.  For example, any area where irrigation was either 

spraying directly on a building foundation or 
unit decking.

In these areas we either re-directed the 
sprinkler-head or capped them off so they 
would cease to do damage.  All told, there 
were roughly 100 problem areas on site 
that we mitigated through sprinkler-head 
capping or re-directing irrigation.
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Optimizing Systems

The current systems on site were old and not suited for the layout of the property.  
We worked within the confines of the current irrigation map as replacing the entire 
irrigation system wasn’t feasible from a cost standpoint.  We choose Hunter MP 
Rotators as  the main sprinkler-head for the site.  

Hunter was our manufacturer of choice for several 
reasons.  After touring their facility in San Marcos, Ca 
we were impressed by their patented technology, 
durability and water efficiency of their product.  Unlike 
most sprinkler-heads that shoot water out in an 
undefined splash pattern, MP Rotators shoot water in 
a defined arc that can be adjusted.  The result is that 
you have less overspray, and can use less water to 
irrigate the same area.

Once we determined our irrigation equipment we then 
sought to re-map the property to minimize the total 

number of valves and sprinkler-heads needed.  We 
capped off sprinkler-heads that were either watering mature (tress and bushes) 
vegetation or nothing at all. When completed we capped off approximately 20% of 
the sprinkler-heads onsite.
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Automize Systems

Whenever possible we choose to 
minimize potential human error in the 
operations of a client’s project through 
automation.  The less interaction a staff 
member has with the system the better.  

With that in mind we choose to add eight 
weather sensors throughout the property.  
These sensors were connected to new 
automatic timers that were pre-
programmed for optimal irrigation.  
Weather sensors measure the moisture 
levels in the air and in the ground. When 
the moisture level exceeds the 
recommended levels, the sensor overrides the system and the irrigation stays off.  
This eliminates situations where the irrigation goes off even while it is raining.

Both the weather sensors and timers were strategically placed in locations where 
they could not be tampered with or adjusted without the landscape manager’s 
assistance.  Usually this meant mounting them on top of the buildings themselves.

We’ve observed many other projects where weather sensors and timers are 
adjusted freely by anyone on site.  This is almost always a mistake.  For example, 
when using MP Rotators the irrigation time is cut 50%.  Many landscapers (used to 
a 7-9 minute watering times) will increase sprinkler times on MP systems because 
they are not familiar with the MP system.  That leads to higher water expenses and 
flooding.

We were also able to get rebate funds covering 85% of the total cost of the 
materials for the sprinkler-heads, valves, weather sensors and automatic timers.
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Training

To realize the full benefit of the entire project we realized we had to gain buy in from 
everyone involved.  Without that the project would fail because the day-to-day 
operational strategies we enacted would not be carried out.  

We met with the corporate staff, onsite leasing managers, maintenance crew and 
the contracted landscaping company. In each meeting/training session we 
explained the following:

1. The overall goals of our strategy (Save water/power; reduce expenses and 
improve performance)
2. How their specific area would be affected.
3. The procedures we recommended they follow.
4. The direct benefits to them for implementing our recommendations.

The training largely produced the anticipated results.  The team was interested and 
excited about becoming a ‘green’ property.  They took ownership of the work and 
did what we asked.  We explained to each group exactly what they needed to 
know and no more.  Tying the results of the property to their direct benefit was 
instrumental in gaining their buy in.

We did encounter challenges with one group. That group was the contracted 
landscape company.  A lot of the work (and problem areas) we recommended were 
in the landscapers direct scope of work.  They alternately seemed defensive and 
threatened by our presence and our recommendations.  They were not easy to 
work with and In retrospect we should have dealt with this group differently.

All in all, the training was successful because we approached the different groups 
through a consultative, questioning method, rather than an authoritative, 
domineering approach.  In short, they were able to see the value of the project and 
the value to them personally for doing what we recommended.
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Phase II Strategy

The second phase of the project is to reduce the water use and utility use within the 
256 living units and further the conservation of the exterior water use and utility use.  
We project that we’ll reduce each units water use by a minimum of 35% and the 
electricity use by 30%.  The recommendations are as follows:

Water Conservation

1. Install low-flow toilets in every unit.  With materials and labor per toilet 
under $200 there is a tremendous savings to be had be completing this 
retrofit.

2. Replace and install low-flow shower-heads in all units and installing Energy 
Star dishwashers (approx. $300 each) in all units as well. Materials and labor 
under $40 per unit.

3. Install sink aerators in all faucets in all units.  Materials and labor under $20 
per unit.

4. Install building-by-building grey water system when building plumbing 
system needs complete retrofit.

5. Install rainwater harvesting 
system to offset the water needs 
of the irrigation system.  With 
roughly 144,000 square feet of 
roof space, approximately 90,000 
gallons of water could be captured 
and used for the irrigation system.
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Utility Conservation

1. Install wall insulation in all exterior walls of each building.  Closed cell foam 
insulation can be injected though the exterior of the building thus not 
disturbing the tenants.  This can cut gas bills 50% for each resident.

2. When replacing appliances, install Energy Star rate appliances whenever 
possible.  Apply for all applicable rebates and incentives to offset material 
cost.

3. Replace all T-12 fluorescent tube kitchen and bath lighting with T-5 
fluorescent tube lighting. T-5’s fit into existing T-12 ballasts so the cost is 
minimal while the long term savings is great.
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Results

Our results calculations and projections were based on actual client data compiled 
from 2008 to 2010.  2008-2009 (June) represented data/usage/expense pre-retrofit 
and 2009 (July) -2010 represents data post-retrofit.

This section is organized by areas as follows:

1. Graph or chart of results.
2. Key highlights of results.

All accompanying data, notes and assumptions are listed in the Appendix.  
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Cash Flow Increase (Water Expense Savings)

Key Highlights

1. $154,471 will be saved by 2018 based on current usage and water rates.
2. The total savings percentage is 34%.
3. The annual amount saved increases year over year.
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Projected 10 Year Usage Savings

Key Highlights

1. The annual savings is 2,046,000 gallons of water.
2. The cumulative 5-year savings is 10,229,900 gallons of water.
3. The cumulative 10-year savings is 20,459,900 gallons of water.
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Projected Gross Scheduled Income Increase
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Key Highlights

1. By raising the rent $10 per unit the first year profit is $30,720.
2. The profit in year 10 is $47,657.
3. The cumulative 10-year increased profit is $386,393.
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Vacancy Rate Decrease
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Key Highlights

1. Reduced the vacancy 2% due to potential tenant utility bill savings.
2. The additional income from year 1 is $66,518 and increases to $103,192 
in year 10.
3. The cumulative 10 year income increase is $836,661.
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Projected Net Operating Income Increase
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Key Highlights

1.The increased NOI is based on the additional rental income, vacancy 
decrease and water utility savings.
2.The 1st year increase is $158,978 and 10th year is $238,724.
3.The cumulative 10-year saving s is $1,964,311.
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Appendix

Notes and Assumptions

1. 	 For the actual client data (usage, rates, bills, etc) that was used in this case study 
	 please email: jim@jimsimcoe.com and reference: Santee Villas Case Study Data in 
	 the subject line.
2.  HG – stands for Hundreds of Gallons (100 Gallons).
3. 	 Installation of irrigation upgrades completed between March and May of 2009 `and 
	 thus the beginning of the study (calendar year) will use March-May Billing Period 3 
	 (BP3) as its starting point.
4. 	 There are two (2) meters that the data is representing (Meter 60, 70901922, 

	 58567800 and Meter 50, 70901915).
5. 	 Any time period where total usage data was unavailable the usage was interpolated 
	 based on previous years data usage
6. 	 The water and sewer costs do not include fees associated with the transfer, 
	 delivery, taxes etc that are applied to bills from PDMWD therefore the bills total cost 
	 will not reflect the numbers used for cost.
7. 	 The water and sewer rates for 2008 to 2011 were based on the actual PDMWD 
	 rates for those years.  
8. 	 PDMWD has an annual rate increase at the beginning of each year. 
9. 	 Water rates for the March to March periods were averaged for that time period.
10. 	 The projected water rate increases for 2012 to 2018 are based on the percentage 
	 rate increase from 2010 to 2011 (see Figure 3) which were 4.36% annually for water 
	 and 2.79% annually for sewer.  
11. 	 Projected water bill costs without retrofit- the water rate doesn't consider Tier 2 or 
	 higher tiers rate costs which are higher than the standard Tier 1 rate.
12. 	 Usage for not doing the upgrades is based on the data from March 2007-March 
	 2009.  The usage was averaged for Periods 1 and 2 which was 59,353HG.
13. 	 Savings and green cost for 2008-2018 are based on the water usage for March 
	 2010-2011.The usage used was 38,893HG as shown in period 4.
14. 	 Installation of irrigation upgrades completed between March and May of 2009 and 
	 thus the beginning of the study (calendar year) will use March-May Billing Period 3 
	 (BP3) as its starting point.
15. 	 There are sixteen (16) meters that the data is representing and has been tabulated 
	 from the properties actual bills.
16. 	 Any time period where total usage data was unavailable the usage was interpolated 
	 based on previous years data usage.
17. 	 The water and sewer rates for 2008 to 2010 were based on the actual PDMWD 
	 rates for those years.  
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18. 	 PDMWD has an annual rate increase at the beginning of the year. 
19. 	 Water rates for the March to March periods were averaged for that time period.
20. 	 The projected water rate increases for 2012 to 2018 are based on the percentage 
	 rate increase from 2010 to 2011 (see Figure 3) which were 4.36% annually for water 
	 and 2.05% annually for sewer.  
21. 	 Projected water bill costs without retrofit the water rate doesn't consider Tier 2 or 
	 higher tiers rate costs which are higher than the standard Tier 1 rate.
22. 	 The usage is based on the data from March 2008-March 2010.  The usage was 
	 averaged for Periods 1, 2 & 3 which was 100,162 HG .
23. 	 Savings and retrofit costs for 2008-2018 are based on the water usage for typical 
	 indoor devices for the average US Residential water use.
24. 	 These numbers maybe conservative based on the water restriction San Diego has 
	 and could have in the future.
25. 	 Total water bill cost for this analysis was based on 2011 projected water bill costs of 
	 $45...
26. 	 The water devices usages that are currently installed are based on 1980s standards 
	 of the California Green Building Standard Code (CGBSC).  
27. 	 Current devices are assumed to use the following 1980 CGBSC standard

a.Showers 2.5gpm
b. Toilets 3.6 gpf
c. Faucets 2.5 gpm.

28. 	 Retrofit upgrades are assumed to use the following
a.Showers reduced to 1.5gpm
b.He toilets to 1.28 gpf
c.1.5 gpm Faucets aerators 

29. 	 Energy Star Dishwashers installed to save 30% water usage.
30. 	 Percentages of consumption are approximate and based on data researched and 
	 collected.  The percentages represent typical values based on that research. Each 
	 residences savings will vary and depend on user habits and behavior.
31. 	 Based on the 1980 STDs and the new retrofit water saving solutions we calculated 
	 a savings of 38% and rounded down to 35% for the projections.
32. 	 The projected water savings usage is assumed to remain constant
33. 	 The total water bill projections and savings from 2008 to 2018 are based on the 
	 projection with and without the retrofit for each of those years and totaled for that 
	 time period 2008 to 2018. 
34. 	 The outdoor water usage savings for year one is based on the difference in data 
	 from March 2007-March 2009 to March 2010-2011.  The usage was averaged for 
	 Periods 1 and 2 which was 59,353HG.  The first full year of data we have after 
	 implementing the retrofit strategy the usage used was 38,893HG as shown in Year 
	 4.  The difference is 20,460 HG which was used to project the 5 and 10 year 
	 savings.
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35. 	 The usage is based on the data from March 2008-March 2010.  The usage was 
	 averaged for Periods 1, 2 & 3 which was 100,162 HG.  The water savings was 
	 projected to be 35% which leaves an annual projected savings of 35,057HG which 
	 was used to project the 5-yr and 10-yr savings
36. 	 Property Performance and Income Projections including GSI, Vacancy & NOI
37. 	 GSI assumes that after the upgrades to the units and reduction in Utility bills the 
	 rent can be increased.
38. 	 Rent was raised only $10 for purposes of demonstrating the increase in NOI and 
	 projections for 10 years
39. 	 An annual 5% Rental Income Increase was assumed each year.
40. 	 A 4% increase in the utility rates per year was assumed.
41. 	 Vacancy was reduced to show the potential increase by dropping the rate 2% from  
	 5% to 3%.
42. 	 Increased NOI was based on the additional rent charge ($10), decrease in vacancy 
	 (5% to 3%) and the combined reduced water bills for indoor and outdoor use. 
43.  Cost of upgrades to calc – Net Present Value (NPV)
44. 	 Assumes a $200,000 rehab budget for all 256 units equating to $781 per unit
45. 	 Upgrades included:

d.$40 per Shower-head  (1-2 per unit)
e.$3 per Aerator (3-4 per unit)
f.$150 per Toilet (1-2 per unit)
g.$300 per Dishwasher (1 per unit)

46. 	 Assumes 10% rebate for the upgrades.
47. 	 Assumes a discount rate of 10%.
48. 	 Upgrades were all done at the today mark on the NPV calculations and projections 
	 were based on actual client data compiled from 2008 to 2010.  2008-2009 (June) 
	 represented data/usage/expense pre-retrofit and 2009 (July) -2010 represents data 
	 post-retrofit.
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Special Thanks

To Kevin Gaynor, our Project Manager and engineer for his tireless work in 
compiling reams of data to complete this case study.  This could not have been 

completed without his efforts and commitment to the project.  

“It’s 10pm, Kevin, you can leave the office now...”

Jim Simcoe is a green real estate 
consultant, sustainability speaker and 
author. A noted authority on green real 
estate and green business strategy, Jim 
helps clients increase profits, discover new 
revenue streams and revolutionize their 
businesses.

Jim has been featured on NBC, Fox, 
SmartMoney.com, San Diego Insider TV, 

etc. He also writes for EcoHome, Personal Real Estate Investor Magazine, San 
Diego Business Journal, BiggerPockets.com, etc. He is the co-author of the “Go 
Green, Bank Green” study published by Personal Real Estate Investor Magazine in 
March 2010.

Jim is the President of the Board of Directors of the New World Leadership School, 
the first sustainable kindergarten in San Diego County. He is a Certified Green 
Building Professional, EcoBroker and Real Estate Broker.

He lives with his wife, two daughters and two very spoiled dogs in Cardiff-By-The-
Sea, California. He can be reached at jim@jimsimcoe.com or 760-271-7128.

Simcoe Consulting 
www.JimSimcoe.com

760-271-7128 - jim@jimsimcoe.com - 491 Second Street, Encinitas, Ca 92024

mailto:jim@jimsimcoe.com
mailto:jim@jimsimcoe.com
http://www.JimSimcoe.com
http://www.JimSimcoe.com
mailto:jim@jimsimcoe.com
mailto:jim@jimsimcoe.com

