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Execu&ve Summary 
 
As u&lity bills con&nue to increase, there is growing interest in evalua&ng products and 
processes that might contribute to verifiable water efficiency.  Water conserva&on experts 
generally recommend that manufacturers and service companies retain third-party evaluators 
to assess the savings that can be achieved using their products. 
 
Dickinson Associates and Gauley Associates Ltd. were retained by a company called DrizzleX to 
provide a third-party evalua&on of the water savings achieved by a number of mul&-family 
apartment buildings aFer they installed DrizzleX micrometers (sub-meters) on all toilets, 
faucets, showers, and baths in each apartment unit (suite). 
 
DrizzleX provided the review team water billing data for 252 buildings equipped with their 
system.  AFer reviewing the billing data, buildings that opted to sub-meter only a por&on of in-
suite fixtures were eliminated from the analysis, as were buildings with fewer than 5 PRE and 5 
POST water bills. The results of this review, therefore, are based on analysing PRE and POST 
water demands of the 112 mul&-residen&al apartment buildings (2,062 suites and 
approximately 5,901 tenants), all located in California, that met the following two criteria: 

• Billing data included a minimum of 5 PRE and 5 POST water bills 
• All water-using fixtures in each apartment unit are sub-metered1 

 
 
There are three primary op&ons available to mul&-residen&al property managers wishing to 
reduce water demands and u&lity costs in the buildings they manage: 

1. Help tenants improve water using behaviors, e.g., taking shorter showers, only washing 
full loads of dishes and clothes, turning faucets off when not needed, choosing the 
lowest faucet flow rate acceptable to fit the task, etc.; 

2. Install more efficient water-using fixtures and appliances; and/or 
3. Find and repair leakage. 

 
The first op&on may be difficult to achieve, since there is oFen no financial incen&ve for the 
mul&-residen&al tenants to use water more efficiently or to no&fy property management when 
they observe minor leakage.  The second op&on is readily achievable but, because of the cost, 
may take considerable &me to implement (installing new fixtures, regardless of the efficiency, 
can also help reduce leakage).  The third op&on – find and repair leakage – can be difficult and 
&me-consuming to achieve unless (1) the apartment units are individually metered and (2) the 
leak(s) are significant. 
 
The technology developed by DrizzleX involves installing sub-meters (DrizzleX uses the term 
“micrometers”) on the water supply lines of in-suite water-using fixtures and appliances.  The 
micrometers transmit water flow data for each fixture to a SIM-enabled gateway located in the 

 
1 Some buildings choose to micrometer only toilets and/or faucets. 
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building, which then relays the data to the DrizzleX cloud. DrizzleX sends customers real-&me 
alerts and periodic customizable reports, pinpoin&ng leaks in nearly real &me as well as 
providing analy&cs.  Figures 1, 2, and 3 show DrizzleX micrometers installed below a sink, 
behind a toilet, and on a shower arm. 

 
 
 
 
 
 
 
 
 
 

DrizzleX currently charges $225 for a typical package of 7-8 micrometers needed to ouhit the 
fixtures in a one-bath apartment. The cost of installa&on, if needed, is addi&onal (many 
customers choose to self-install).  DrizzleX charges a monthly subscrip&on fee of approximately 
$6 per apartment suite, regardless of how many micrometers are installed. 
 
Using the DrizzleX data, property managers can iden&fy individual high-demand suites, non-
code-compliant fixtures, as well as leaks.  Because each fixture is monitored, property managers 
are no&fied not only of the specific suite in ques&on but also precisely which fixture in the suite 
is suspected of leaking or of being out of compliance. 
 
It is important to note that meters, sub-meters, and micrometers, by themselves, do not reduce 
water demands2.  It is the remedial ac&ons taken in response to the data provided by the 
meters that result in water savings.  The level of water savings will vary from building to building 
depending on many factors, including:  1) the magnitude of PRE demands; 2) the level of PRE 
leakage; 3) the willingness of tenants to support more efficient behaviors; and, most 
importantly, 4) the ac&ons taken in response to the sub-metering data to reduce demands. 
 
Based on the results of this analysis, it seems that most property managers were able to u&lize 
the DrizzleX data to reduce water demands.  Dickinson/Gauley calculated an average savings of 
56 gallons per suite per day – equa&ng to a savings of 28.6% of PRE demands.  The median 
savings rate was slightly lower at 47 gallons per suite per day (26.7% of PRE demands).  These 
savings rates are presented in Table 1. 
 
Table 1 

Measurement Avg. PRE Demand, 
gallons per suite per day 

Avg. POST Demand, 
gallons per suite per day 

Avg. Savings, gallons per 
suite per day 

Avg. Savings, 
percent 

Average 196 140 56 28.6% 
Median 174 128 47 26.7% 

 
 

2 Meters that can independently shut off the water supply to a suspected leaking fixture are an excep>on. 

Figure 1                                                                Figure 2                                             Figure 3 
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1.0 Introduc-on 
 
There is great interest in evalua0ng products and processes for their contribu0on to a more 
sustainable future, par0cularly regarding how they might contribute to overall documentable 
water efficiency.  To assist in this evalua0on process and to provide evidence of replicable 
savings, water conserva0on experts generally recommend that manufacturers and service 
companies retain third-party evaluators to assess the verified savings that can be achieved using 
their products. 
 
This third-party analysis review was prepared by Dickinson Associates and Gauley Associates Ltd 
for DrizzleX (hHps://www.drizzlex.com).  The report outlines the results of a review of the water 
savings achieved by mul0-family apartment buildings aLer they have installed DrizzleX 
micrometers on all toilets, faucets, showers, and baths in each apartment unit (suite). 
 
Note that meters, sub-meters, and micrometers, by themselves, do not reduce water demands.  
The savings, if any, are realized only if suitable ac0ons are taken by homeowners or property 
managers in response to the informa0on provided by the meters.  Suitable ac0ons include: 
repairing any iden0fied leakage; replacing inefficient fixtures/appliances with more efficient 
models; and/or educa0ng family members or building tenants to improve their water-using 
behavior (e.g., taking shorter showers or turning faucets off when not in immediate use). 
 
To ensure a fully independent process, DrizzleX paid the total cost of this review in advance and 
agreed to allow the results to be made public regardless of the outcome.  DrizzleX also agreed 
to provide the review team unedited water billing data for buildings that had installed the 
DrizzleX system. 
 
DrizzleX originally provided the review team water billing data for 252 buildings, but not all 
buildings had micrometers installed on all in-suite fixtures and not every building had a 
minimum of 5 PRE and 5 POST water bills. The results of this review are based on analysing PRE 
and POST water demands of the 112 mul0-residen0al apartment buildings (including of 2,062 
apartment suites and approximately 5,901 tenants), all located in California, that met the 
following two criteria: 

• billing data included a minimum of 5 PRE and 5 POST water bills 
• all water-using fixtures in each apartment unit are micro-metered1 

 
 
 
 

 
1 Some buildings choose to micrometer only toilets and/or showers. 
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2.0 Overview of the DrizzleX Technology 
 
In simple terms, the technology developed by DrizzleX could be described as sub-meters 
(DrizzleX uses the term “micrometers”) designed to be installed on the water supply lines of all 
in-suite water-using fixtures and appliances in mul0-residen0al apartment buildings2.  The 
micrometers record water flow data of each fixture, including the separate hot and cold water 
supply of faucets, and transmit the data on a dedicated frequency to a SIM-enabled gateway 
located in the building, which relays the collected data to the DrizzleX cloud. The DrizzleX cloud 
plaaorm sends customers real-0me alerts and periodic customizable reports, pinpoin0ng leaks 
in nearly real 0me as well as providing analy0cs and AI-powered insights. DrizzleX charges $225 
for a typical package of 7-8 micrometers that are needed to fully ouait all fixtures in a one-bath 
apartment. The cost of installa0on is addi0onal, but many DrizzleX customers choose to self-
install (no plumber is needed).  Building maintenance personnel can typically install a one-bath 
apartment in about 15 minutes.  DrizzleX charges a monthly subscrip0on fee of approximately 
$6 per apartment suite, regardless of how many micrometers are installed, for the cloud 
plaaorm, real-0me alerts, and reports.  The monthly subscrip0on fee can differ somewhat from 
building to building based on site-specific details.  All 112 buildings included in this analysis pay 
the monthly subscrip0on fee. 
 

3.0 Benefits of Sub-Metering 
 
Most buildings in the USA have at least one u0lity-owned water meter (“master meter”) that 
records the volume of water used by the building during each billing cycle (typically ranging 
from one to three months).  The informa0on provided on a customer’s water bill is generally not 
very granular, oLen just showing the total volume of water used in the building over the billing 
period and perhaps the average day water demand over the same period.  Some bills also 
provide historical demand rates over the previous 12 months to allow the customer to 
determine if their water demands are increasing, decreasing, or remaining fairly constant over 
0me.  It is important to note that these “master meter” water bills are oLen sent to property 
management companies and may not even be seen by onsite building personnel or even the 
building owner (it is the building owner that ul0mately benefits if u0lity bills are reduced). 
 

3.1 Water Use Monitoring in Single-Family Homes 
 
Large increases in water demand from one billing cycle to the next can generally be an 
indica0on of a change in household dynamics, such as an increase in the number of persons 
living in the home, the filling of a hot-tub or pool, or perhaps the development of a leak. 
Unfortunately, because of the natural varia0on in household water demands from billing period 
to billing period, it can be difficult for homeowners to easily iden0fy the presence of small leaks 

 
2 DrizzleX also offers equipment able to sub-meter the water demands of en?re apartment suites, regardless of 
whether or not the individual fixtures are micro-metered. 
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or small increases in legi0mate water demands based solely on water bills.  And, since many 
u0li0es bill every 60 days or even every quarter, the leak can be running an extensively long 
period of 0me before the homeowner becomes aware. 
 
In most single-family homes, except where water and sewer services are billed on a flat rate, 
there is a financial incen0ve for homeowners to reduce their water demands3.  For example, 
homeowners receiving an unexpectedly high water bill might decide to conduct a home 
inspec0on looking for leaking fixtures and/or appliances.  In another example, homeowners 
wishing to reduce their water bill might decide to replace their inefficient water-using fixtures 
and appliances with more efficient models and/or to improve their water-using behavior by 
taking shorter showers, by only washing full loads of dishes and clothes, by turning faucets off 
when not needed, or by choosing the lowest faucet flow rate acceptable to fit the task.  In any 
case, the home owner can use the informa0on provided by the u0lity water bill to determine if 
their current water demand is: 

• greater than their demand the previous month, possibly indica0ng the development of a 
leak; or 

• greater than the demand of similar homes in their neighborhood, indica0ng that they 
may have inefficient fixtures/appliances and/or inefficient behaviors; or 

• equal to or less than the demand of similar homes, indica0ng that their 
fixtures/appliances and/or behaviors are rela0vely efficient. 

 
Unfortunately, the non-granular nature of quarterly or monthly water billing data tends to 
“smooth” the normal day to day or week to week varia0ons of demands, making it much more 
difficult to iden0fy opportuni0es for savings.  Even if the increase in water demands is 
significant enough to alert the homeowner, the cause of the higher demands may have been 
opera0ng for several weeks. 
 
The more granular the water demand data, the beHer the opportunity to iden0fy savings 
opportuni0es.  Many water u0li0es are switching from taking physical meter reads on a 
quarterly or monthly basis to using advanced metering infrastructure (AMI) systems that use 
two-way communica0on to digitally record and report nearly real-0me customer demands. AMI 
can be used to collect water demand data for individual proper0es on a daily or hourly basis, 
and can therefore no0fy customers in a 0mely manner if a leak is suspected or if any 
unexpected water demands are iden0fied.  The advantages of using AMI systems to iden0fy 
leaks are more applicable to single-family homes and small businesses where overall water 
demands are rela0vely small.  For example, while a 10 gallon per day leak might be easily 
no0ced in a home or business using 100 gallons per day, it may well go unno0ced in a building 
using 1000 gallons per day or more.  While an AMI system should be able to iden0fy the 
development of a large leak in an apartment building or large business, it would be unable to 
provide any informa0on regarding where the leak is located in the building. 

 
3 Because flat rate customers are billed a pre-determined cost for their water regardless of how much water they 
use, there is no incen?ve to reduce demands. 
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In areas without AMI it is possible to install a whole-home monitoring device either directly on  
the u0lity water meter or the water supply piping servicing the building.  These devices can 
record flow rates and flow dura0ons and, because they have an internal clock, they can record 
the 0me of day when each water draw occurred.  These data can be analyzed using algorithms 
to es0mate: 

• how much water is used by each type of water-using fixture and appliance in the home; 
• the flow rates and flush volumes of fixtures and appliances in the home; and 
• the development of poten0al leaks. 

 
These types of devices have proven to be very effec0ve in the single-family housing sector.  The 
soLware and programming used by these devices can quickly no0fy homeowners of suspected 
leaks or unusual water demands.  Some devices will also automa0cally shut-off the water supply 
to the home if a large leak is suspected.  Unfortunately, because these devices delineate fixture 
water demands based on flow rate and flow dura0on data (and possibly 0me of day) collected 
at a single point usually at or near the home’s u0lity water meter, they cannot iden0fy with 
certainty if a specific demand is from a kitchen or lavatory faucet, or whether a leak is on the 
hot or cold water supply, or which fixture is suspected of leaking, or which fixture is out of 
compliance with the relevant code requirements. 
 

3.2 Water Use Monitoring in Mul:-Family Buildings 
 
While AMI and whole-home flow monitoring devices have been shown to be effec0ve in helping 
single-family home owners take ac0ons to reduce demands, they are not as well suited for 
mul0-residen0al apartment buildings because they cannot differen0ate between the demands 
occurring in individual apartment suites and, because of the likelihood (especially in larger 
buildings) of having numerous coincidental demands, they cannot accurately es0mate the water 
usage of individual fixtures or appliances. 
 
In apartment buildings serviced by a single “master meter”, the cost of water and sewer 
servicing is generally shared equally by tenants, thus significantly reducing the incen0ve for 
individual tenants to improve their efficiency by repor0ng leaks or improving their water-use 
behaviors. 
 
Some mu0-residen0al apartment buildings sub-meter each apartment suite independently, 
allowing each suite to pay their propor0onal share of the total cost of the building’s water and 
sewer servicing.  Sub-metering individual apartment suites may be more expensive than using 
one u0lity “master meter” to service the en0re building, but it has the significant benefit of 
giving tenants a financial incen0ve to modify their behavior to reduce demands and/or to report 
leakage.  While leaks from faucets, tubs, and showers are generally readily visible and obvious 
to the tenant, toilet leaks are oLen much more difficult to detect and can, therefore, con0nue 
for months or more.  A higher-than-expected water bill can no0fy tenants of possible leakage 
but, unfortunately, the leak may have been running for nearly the en0re billing cycle before the 
customer is alerted by the bill. 
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The DrizzleX technology has been developed specifically for use in mul0-unit residen0al 
apartment buildings.  As stated earlier, DrizzleX micrometers can be installed on the water 
supply of each water-using fixture and appliance in an apartment suite, including on both the 
hot water and cold water supplies to kitchen and lavatory sinks.  Figures 1, 2, and 3 show 
DrizzleX micrometers installed below a sink (on both the hot and cold water supply lines), 
behind a toilet, and on a shower arm. 
 

 
 
 
 
 
 
 
 
 
 
 

Because DrizzleX data can be used to determine the volume of water used by each apartment 
suite, some property owners use DrizzleX data to bill their tenants.  DrizzleX data allows 
property managers to iden0fy high-demand suites which might indicate that the suite has more 
than the allocated number of tenants, that its tenants are prac0cing wasteful behaviors, or that 
its tenants have altered or replaced code-compliant showerheads and/or faucet aerators with 
high-flow non-compliant models.  Because each plumbing fixture has its own micrometer, the 
property manager can be no0fied not only of the specific suite or suites in ques0on but also 
specifically which fixture in the suite is suspected of leaking or of being out of compliance.  Even 
toilet leaks, which may be largely invisible to the tenant, are iden0fied by the DrizzleX system, 
allowing the property manager to quickly address the situa0on and repair the leak. 
 

4.0 Water Savings aHer Installa-on of DrizzleX System 
 
The results of this review are based on analysing PRE and POST water demands of 112 mul0-
residen0al apartment buildings located in California.  All buildings included in this review met 
the following two criteria: 

• Billing data included a minimum of 5 PRE and 5 POST water bills 
• All water-using fixtures in each apartment unit were micro-metered4 

 
Meters, sub-meters, and micrometers, by themselves, do not reduce water demands.  Meters 
are simply a tool that provides water use data to homeowners or property managers.  It is 
actually the ac0ons taken by the homeowner or property manager that result in water savings. 

 
4 Some buildings choose to micrometer only toilets and/or showers. 

Figure 1                                                                Figure 2                                             Figure 3 
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If no remedial ac0on is taken to address high water use or suspected leakage, no water is saved.  
One excep0on to this statement relates to sub-meters that can independently turn off the water 
supply to a poten0ally leaking fixture (or, in some cases, these devices turn off the water supply 
to the en0re home).  DrizzleX is currently developing a micrometer with this capability. 
 
As expected, the poten0al to reduce water demands increases as the efficiency of the device or 
person in ques0on decreases.  Stated another way, it is easier to reduce the demands of 
inefficient customers than it is to reduce the demands of efficient customers.  Some mu0-family 
residen0al apartment buildings may appear to be less efficient than they actually are based on 
their total water use and the number of apartment suites in the building.  For instance, 
buildings with significant non-in-suite water demands, such as automa0c irriga0on systems, 
swimming pools, hot tubs, car washes, etc., may appear to be less efficient than they actually 
are.  These non-in-suite demands would not be impacted by fixing in-suite leakage, installing 
more efficient fixtures/appliances, or by tenants improving their behavior.  As such, some 
apartment buildings may have high overall water demands but not necessarily inefficient in-
suite demands. 
 
Figure 4 displays the rela0onship between the average daily per suite water demand before the 
DrizzleX system was installed (PRE demands) vs. the percentage of savings realized aLer the 
DrizzleX system was installed (POST demands) for all 112 buildings analyzed.  These 112 
buildings included 2,062 apartment suites and approximately 5,901 tenants.  While this chart 
supports the asser0on that, in general, a higher percentage of water savings is achieved by 
proper0es with higher PRE demands, the correla0on is not very strong.  For instance, the linear 
trendline of the data has an R2 value of only 0.1906, meaning that PRE demands are only a weak 
indicator of poten0al savings5.  As such, the trendline equa0on in Figure 4 should not be used to 
es0mate the percentage savings aLer installing a DrizzleX system.  What’s more, some of the 
buildings included in the analysis had average demands of more than 300 gallons per suite per 
day or less than 35 gallons per suite per day – demand rates that seem to be outside of what 
would typically be expected based solely on in-suite water use. 
 
Figure 5 shows the same data but includes only the 100 buildings with average PRE demands of 
less than 300 gallons per suite per day.  These 100 buildings included 1,931 apartment suites 
and approximately 5,473 tenants.  Once again, the trend indicates that buildings with greater 
PRE demands will generally experience a greater percentage of savings, but once again the R2 
value is very low at only 0.1762.  As such, the trendline equa0on in Figure 5 should also not be 
used to es0mate the percentage savings aLer installing a DrizzleX system.   
 
The most important observa0on to make is that the magnitude of water savings achieved by an 
apartment building aLer installing a DrizzleX system depends almost en0rely on the ac0ons 
taken by property management and/or building tenants.  While it might be expected that 

 
5 The R2 value is a sta?s?cal measure of how close the data are to the fiHed regression line - the higher the R2 value 
the beHer the fit, with a value of 1.0 being a perfect fit. 
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property managers should repair leakage almost immediately once they become aware, 
budge0ng for the replacement of some or all inefficient water-using fixtures/appliances in the 
building might take months or years, and educa0ng tenants to try improve their water-using 
behaviors is also likely to be a long-term program.  So, it is possible, but not certain, that some 
of the buildings included in this analysis will experience a greater level of savings over 0me. 
 
Figures 4 and 5 also illustrate that some buildings experienced zero savings or even slight 
nega0ve savings.  The reason or reasons for these nega0ve results are not known at this 0me, 
but may include an increase in non-in-suite building demands, an increase in the number of 
tenants, the development of unaddressed leaks in the building, tenants purposely using more 
water as an act of retalia0on against being metered, or some other unknown issue.  There is no 
prac0cal reason why installing sub-meters in a mul0-unit residen0al apartment building would 
cause an increase to the building’s water demand. 
 
 

 
Figure 4 
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Figure 5 

 
The level of water savings can vary from building to building depending on many factors, 
including:  1) the magnitude of PRE demands; 2) the level of PRE leakage; 3) the willingness of 
tenants to support more efficient behaviors; and, most importantly, 4) the ac0ons taken by 
property management in response to the sub-metering data to reduce demands.  The water 
savings achieved by the 112 buildings included in this analysis ranged from a minimum of -14 
gallons per suite per day to a maximum of +455 gallons per suite per day6.  While this is a huge 
range in savings, as presented in Table 1, the average savings achieved by the 112 buildings 
(including the buildings with nega0ve savings) was significant at 56 gallons (28.6%) per suite per 
day.  The median savings was slightly lower at 47 gallons (26.7%) per suite per day. 
 
Table 1 

Measurement Avg. PRE Demand, 
gallons per suite per day 

Avg. POST Demand, 
gallons per suite per day 

Avg. Savings, gallons per 
suite per day 

Avg. Savings, 
percent 

Average 196 140 56 28.6% 
Median 174 128 47 26.7% 

 
Par0cipa0ng building managers are asked at the start of each DrizzleX project for an es0mate of 
the average apartment suite occupancy rate for the building.  While the occupancy rate cannot 

 
6 Note that nega@ve savings may be related to the natural varia@on in water demands from month to month or some other 
factor rather than the act of installing micrometers because, as stated earlier, metering, by itself, does not impact demands 
either posi@vely or nega@vely.  It is assumed that buildings with extremely high levels of savings aJer the installa@on of a 
DrizzleX system had very high PRE levels of leakage. 
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be verified with 100% accuracy, it does help to provide an approxima0on of the water savings 
per tenant7.   Based on es0mated occupancy rates, there is a huge range in PRE per capita 
demands - from a low of 16 gpcd to a high of 263 gpcd – once again suppor0ng the no0on that 
the billing data is reflec0ng far more than in-suite water demands. 
 
The average PRE water demand of the 112 analyzed buildings was 69 gallons per capita per 

day (gpcd), compared to an average POST demand of 50 gpcd (median demands were 59 gpcd 

PRE and 44 gpcd POST). 

 
Table 2 presents savings rates for eight separate 10 gpcd ranges of PRE demands from a low 
range of between 30 to 40 gpcd to a high of 90 to 100 gpcd. Higher PRE demands may be 
indica0ve of high levels of leakage, an inefficient stock of fixtures and appliances, inefficient 
tenant behavior, and/or a high level of non-in-suite water demands.  As such, buildings with 
high PRE demands tend to provide a beHer opportunity for savings than buildings with low PRE 
demands.  The data in Table 1 support this conten0on – but, it seems, only up to a point.  For 
example, the average savings rate increases quickly when PRE demands increase from 30 - 40 
gcd to 70 – 80 gpcd, aLer which the savings rate seems to somewhat stabilize at between 25 
and 30 gpcd.  This result may be an indica0on that mul0-residen0al per capita demands greater 
than about 70 gpcd include much more than just in-suite water demands, i.e., demands that 
would not be impacted by reducing in-suite demands.  Note that the results presented in Table 
2 are based on a rela0vely small sample size of 89 buildings.  Further analysis using a larger data 
set could help refine the data. 
 
Figure 6 presents this same data in chart form. 
 
Table 2 

PRE Demand Range, 
gpcd 

Average PRE 
Demand Rate, gpcd 

Number of 
Buildings 

Average POST 
Demand Rate, gpcd 

Average savings, 
gpcd 

30 – 40 35.1 17 32.6 2.5 
40 - 50 45.8 16 38.5 7.4 
50 - 60 51.2 13 41.8 9.3 
60 – 70 64.6 15 47.8 16.8 
70 – 80 74.4 11 48.6 25.8 
80 – 90 84.0 9 54.1 29.9 

90 – 100 94.5 8 66.5 28.0 
 

 
7 Many mul?-residen?al apartment building property managers prefer to consider demands on a per-suite basis. 
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Figure 6 

The 2016 Residen0al End Uses of Water report (published by the Water Research Founda0on) 
predicts that per capita residen0al water demands in the USA will eventually decline to about 
36.7 gpcd in the coming years through the replacement of inefficient residen0al fixtures and 
appliances with more efficient models (Chapter 9, Conclusions and Recommenda0ons, sec0on 
“Indoor Use Will Con0nue to Decline in the Future”).  Stated another way, this 2016 report 
predicts that even efficient Americans will require an average of approximately 35 to 40 gallons 
of water each day to meet all of their water demands without experiencing distress.   
 
While this demand rate was es0mated based on monitoring single-family homes, it does 
provide a point of reference when targe0ng all future residen0al water savings.  For example, 
mul0-residen0al apartment buildings with PRE in-suite per capita water demands of less than 
about 40 gpcd are likely to have (1) efficient in-suite fixtures/appliances; (2) liHle or no leakage; 
and/or (3) tenants with rela0vely efficient behaviors and, therefore, should not expect to 
achieve significant further demand reduc0ons regardless of which efficiency measures are 
implemented. 
 
A total of eight buildings included in the analysis (represen0ng 119 apartment suites and 
approximately 334 tenants) showed slight nega0ve savings aLer installing the DrizzleX system.  
The PRE and POST per capita water demands for these sites (based on the es0mate number of 
tenants in each building) are presented in Table 3, along with the savings rate.  Note that six of 
these sites had PRE demands of less than 40 gpcd, indica0ng that these buildings were already 
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rela0vely efficient and, therefore, there was liHle room for addi0onal savings.  The other 2 sites 
had moderately low PRE per capita demands of 47 and 57 gpcd respec0vely.   
 
Buildings that install sub-meters but do not take any ac0ons to fix leaks, replace fixtures or 
appliances, or to educate tenants to reduce demands aLer installa0on of a DrizzleX system – 
regardless of the magnitude of their PRE demands, would not be expected to exhibit any 
savings.  As such, the slight increase observed aLer the installa0on of the DrizzleX system may 
simply be a reflec0on of the natural varia0on in customer demands or of some other non-in-
suite related change in water use.  The slight increase in demand is not the result of installing 
sub-meters unless it is related to tenants purposely ac0ng less efficient in response to being 
sub-metered. 
 
Table 3 

Building # PRE per Capita Demand, gpcd POST per Capita Demand, gpcd Saving, gpcd 
1 18 19 -1 
2 30 36 -6 
3 32 34 -2 
4 34 36 -2 
5 38 40 -2 
6 38 40 -2 
7 47 52 -5 
8 57 59 -2 

 
While buildings with very low PRE per capita water demands have less opportunity to further 
reduce demands, all buildings can develop significant leakage over 0me, sugges0ng that even 
currently efficient buildings may benefit in the long term from installing a tenant water demand 
monitoring system. 
 

5.0 Summary 
 
There is a well-known expression aHributed to Peter Drucker8 – “You can’t manage what you 
can’t measure”.  This is especially true regarding water management.  Customers billed on a flat-
rate basis generally do not receive any informa0on regarding how much water they use.  What’s 
more, even if a flat-rate customer knew they were inefficient, there is no financial incen0ve for 
them to make any effort to reduce their demand. 
 
Tenants living in a mul0-residen0al apartment building are oLen in a similar posi0on – most 
receive no informa0on regarding how much water they use and there is no financial incen0ve 
for them to try to reduce their demand.  There is, however, a financial incen0ve for the building 
owner to reduce all u0lity costs, including water costs. 
 

 
8 Peter Drucker was an Austrian American management consultant, educator, and author, whose wri@ngs contributed to the 
philosophical and prac@cal founda@ons of modern management theory. 
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As stated earlier, there are different ways to “measure” water demands in a mul0-unit 
apartment buildings.  The least informa0ve way to measure water demands is by quarterly or 
monthly billing (flat-rate billing is not considered a “measurement”) which simply iden0fies the 
volume of water used over the billing period.  The most informa0ve way to measure water 
demands is to sub-meter each individual water-using fixture/appliance in each apartment suite, 
allowing the property manager to: 

• iden0fy leakage and pinpoint the source of the leakage; 
• iden0fy and pinpoint the loca0on of any out-of-compliance fixtures/appliances in the 

building; and to 
• iden0fy which, if any, tenants appear to be improving their efficiency as well as any 

tenants that appear to be wasteful regarding water use. 
 
There was a huge range of savings achieved by the 112 buildings (represen0ng 2,062 suites and 
approximately 5,901 tenants) included in this analysis - from a low of -14 gallons per suite per 
day to a maximum of +455 gallons per suite per day.  It is assumed that the buildings with 
extremely high levels of savings also had very high PRE levels of leakage which could be repaired 
rela0vely quickly. 
 
The average savings achieved by these 112 buildings was 56 gallons (28.6%) per suite per day 

and the median savings was 47 gallons (26.7%) per suite per day. 

 
Table 4 

Measurement 
PRE Demand, 

gallons per suite 
per day 

POST Demand, 
gallons per suite 

per day 

Savings, gallons 
per suite per day 

Savings, thousand 
gallons per suite 

per year 
Savings, percent 

Average 196 140 56 20 28.6% 
Median 174 128 47 17 26.7% 

 
As men0oned earlier, DrizzleX charges a subscrip0on fee of approximately $72 per year per 
apartment suite.  While the cost-effec0veness of installing a DrizzleX system varies from building 
to building depending on the level of water savings achieved and the cost spent to achieve 
those savings, based on an assumed combined water/sewer rate in California of $16.67 per 
thousand gallons9, an average savings of 20 thousand gallons per suite per year equals a cost 
savings of $333, or substan0ally more than the approximately $72 per suite per year 
subscrip0on fee. 
 
It appears, based on the results of this analysis, that most property managers are able to u0lize 
the data and no0fica0ons provided by DrizzleX to take the ac0ons necessary to reduce their 
building’s water demands.  While the level of savings varies from building to building, the 
DrizzleX data indicate that some buildings, especially buildings with significant uniden0fied 
leakage, can save considerable volumes of water. 
 

 
9 Based on publicly available August 2023 data for 20 Californian water agencies represen?ng over 14 million 
persons. 
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DrizzleX collects vast quan00es of highly granular water demand data.  The company is planning 
to use ar0ficial intelligence (AI) and machine learning to improve accuracy when iden0fying 
both in-suite and non-in-suite leakage, including outdoor water uses such as automa0c 
irriga0on systems and underground piping.  It is an0cipated that DrizzleX data could be used in 
the future to help: 
 

• Iden0fy the frequency of residen0al leakage on a fixture-by-fixture basis, along with 
leakage flow rates and flow dura0on; 

• Delineate between water used at the kitchen sink vs. lavatory sinks, e.g., average and 
maximum flow rates, number of draws per day, volume used per day, etc.; 

• Quan0fy hot water vs. cold water faucet residen0al demands; 
• Iden0fy non-compliant fixtures, etc. 

 
 
We would be please to answer any ques0ons you may have regarding the analysis and results 
outlined in this report. 
 
Bill Gauley, P.Eng., Principal Mary Ann Dickinson, Principal 
Gauley Associates Ltd. Dickinson Associates 
bill@gauley.ca   maryann@dickinsonassociates.com  


