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TO: Brad Merrell DATE: Jan. 18, 2018 

FROM: Stetson Engineers Inc. JOB NO: 2630-009 

RE:         Water Capacity Study for Proposed Hotel (Huntington and Myrtle) 

 

The City of Monrovia (City) is currently reviewing the feasibility of providing water 
service to a proposed hotel project (Project) located at the southwest corner of the 
intersection of Myrtle Avenue and Huntington Drive in the City (Figure 1). The City 
requested that Stetson Engineers Inc. (Stetson) conduct a water capacity study to 
evaluate if the City’s existing infrastructure is adequate to provide water to the Project. 
The evaluation included three aspects: (1) whether the existing water distribution 
system can provide adequate water service to the Project; (2) whether the Project will 
impose any impacts to the existing water system; and (3) to develop the required water 
system improvements if there are deficiencies that prevent the water system from 
providing adequate water service to the Project.  

 The existing hydraulic model of the City’s water distribution system, previously 
prepared by Stetson in 2014 using H2O Map software (from Innovyze), was used for the 
study. The conditions in the existing model (i.e. water demands, etc.) were used as 
baseline conditions. The water capacity study is described below. 

1. Evaluation Criteria 

Water distribution system evaluation criteria usually come from America Water 
Works Associate (AWWA) standards, State Fire Code, and local fire department 
standards. In this study, the standards listed in Table 1 were used to evaluate the City’s 
water system capacity. While there may be areas in the existing water distribution 
system where not all these standards are met, the evaluations in this study focused on 
the system’s ability to provide the needed water service and the added, or incremental, 
impacts that would be imposed by the proposed Project.  
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Table 1 Evaluation Criteria of Water Distribution System 

Parameter Demand Criteria 

Minimum Pressure(1) 

Peak Hour 
Demand 
(PHD) (4) 

35 psi 

Maximum 
Pressure(1) 

120 psi 

Pipe Velocity(2) < 7 feet per second 

Maximum Head 
Loss(2) 

10 feet per 1,000 feet  
(Single pipe maximum loss of 1 foot) 

 
Fire Flow(3)  

 
Maximum 

Day Demand 
(MDD) (4) 

 
Depending on building types/sizes; 1,750 gpm (2hrs) 
for the Project; Evaluated at residual pressure of 20 
psi 

Notes: 
gpm = gallons per minute 
psi = pounds per square inch 
 
(1) City standard 
(2) AWWA Standard 
(3) The 2016 California Fire Code and the Los Angeles County Fire Department standards 
(4) The PHD demand and MDD demand are usually derived by a multiplying a factor to the Average Day Demand (ADD) 
 

2. Hydraulic Analysis 

2.1. Existing Conditions Model 

The City’s water system gets its water supply from the Main San Gabriel Basin 
beneath the San Gabriel Valley. The existing H2OMap hydraulic model covers all the 
City’s water facilities that are needed for hydraulic modeling, including 5 active wells, 12 
reservoirs, 18 booster pumps, and about 114 miles of pipe, distributed in 7 pressure 
zones. 

 The Average Day Demand (ADD), Maximum Day Demand (MDD), and Peak Hour 
Demand (PHD) in the existing conditions model were based on a 2013 annual water 
use analysis and were directly used in this study. The values of each of these water 
demands for each pressure zone are presented in Table 2. 

Table 2  Water Demand of Existing System 

Pressure 
Zone ID 

Pressure Zone 
Name 

ADD 
(gpm) 

MDD  
(gpm) 

PHD 
(gpm) 

Percentage 

Z1 Mountain 497 771 1,987 10% 

Z2 Cloverleaf 2,975 4,609 11,900 60% 

Z3 Ridgeside 1,034 1,602 4,135 21% 

Z4 Norumbega 173 268 692 3.5% 

Z5 Upper Cloverleaf 148 230 593 3.0% 

Z6 Emerson 114 176 455 2.3% 

Z7 Canyon 5 8 20 0.1% 

Total 
 

4,945 7,664 19,781 100% 

Note: MDD = 1.55*ADD; PHD = 4.0*ADD 
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2.2. Project Conditions Model 

As shown in Figure 1, attached, the Project is located within Zone 1 (lower pressure 
zone) but very close to Zone 2 (higher pressure zone). Based on communications with 
City Engineer Brad Merrell the water capacity study assumes the Project will connect to 
Zone 2. 

Based upon review of the Conceptual Grading and Utility Plans (R.A. Smith 
National, September 14, 2017) and the Parcel Map (R.A. Smith National, September 
15, 2017) for the Project, a new Project model node located at a proposed new fire 
hydrant location was added to the model to represent both the Project’s water demand 
location and the fire flow demand location for the Project (Figure 2). The node elevation 
was determined by checking Google Earth elevations and the nearby model node 
elevations. 

Figure 2  Project conditions model configuration 
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Examination of the Project model node and the existing pipe network suggested two 
convenient locations where the Project can be connected to Zone 2, one near the 
northwest corner of the block, and the other near the northeast corner of the block. The 
existing model node at the northwest corner of the intersection of West Huntington Drive 
and South Primrose Avenue was chosen as the Project connection point to the City’s 
water system.  

A proposed pipe alignment was then digitized to connect the Project node to the 
selected Zone 2 node, as shown by the red dashed line in Figure 2, above. The total 
pipe length of this connection is about 520 feet. An email from Sam Jacoby, dated Oct 
17, 2017 7:11 PM, suggested that a 4-inch diameter pipe for the service lateral and a 6-
inch diameter pipe for the fire lateral would be needed for the Project.  A 6-inch 
diameter pipe was modeled to connect the Project to the existing 6-inch diameter pipe 
at the point of connection selected in Zone 2.  It was assumed the pipe material is PVC, 
with a “C factor” of 140 (brand new PVC pipe is smoother and would have a C factor of 
150). 

Per the same Email from Sam Jacoby, dated Oct 17, 2017 7:11 PM, the Project has 
a domestic demand of 50 gallon per day per room and a total of 109 rooms. This 
corresponds to an ADD demand of 3.78 gallons per minute (gpm). Accordingly, the 
MDD and PHD demands created by the Project were estimated to be 5.86 gpm and 
15.12 gpm, based on the conversion factors of 1.55 and 4.0. These demands were 
added to the Project node. The Project conditions system total water demand was the 
sum of the existing water demand in the area and the additional water demand created 
by the Project. Under the Project conditions, the water demand in Zone 2 was increased 
from 4,609 gpm to 4,615 gpm for MDD, and from 11,900 gpm to 11,915 gpm for PHD. 
Accordingly, the system total water demand was increased from 7,664 gpm to 7,670 
gpm for MDD, and the from 19,781 gpm to 19,796 gpm for PHD. 

Another email from Sam Jacoby (dated October 16, 2017 5:06 PM) indicated that, 
based on the building’s 1st floor square footage of 14,000 square feet and an assumed 
construction type III-A, per current CFC, the required fire flow for the Project is 1,750 
gpm for 2 hours at a residual pressure of 20 psi. 

2.3. Model Results 

A total of 4 model runs were performed: (1) existing conditions with PHD demand; 
(2) existing conditions with MDD demand plus Fire Flow; (3) Project conditions with 
PHD demand; and (4) Project conditions with MDD demand plus Fire Flow. 

The Project conditions model runs show that (1) at PHD conditions, the Project will 
get the design flow rate of 15.12 gpm with a residual node pressure of 95 psi, well within 
the normal pressure range of 35 psi – 120 psi; and (2) at MDD plus Fire Flow 
conditions, the Project will get a fire flow rate of 2,113 gpm at a residual pressure of 20 
psi.  

The Project conditions model results were then compared with existing conditions 
model results for node pressure, pipe flow velocity, pipe head loss, and available fire 
flow (Figures 3-6, attached). The comparison shows that (1) the maximum pressure 
drop caused by the Project to the existing system is only 0.03 psi; (2) the maximum pipe 
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flow velocity increase caused by the Project is only 0.02 fps; (3) the maximum head loss 
increase caused by the Project is 1.03 ft per 1000 feet; and (4) the maximum reduction 
in available fire flow caused by the Project is 0.13 gpm. 

The exception to the above summary is that the velocity in the 6-inch diameter pipe 
that was added to the model to connect the Project to Zone 2 and the existing 6-inch 
diameter pipe in Primrose Avenue between Huntington Drive and Maple Street the 
modeled pipe was connected to had a velocity of almost 25 feet per second at MDD 
plus Fire Flow conditions. 

3. Conclusion  

The modeling results indicate the City’s water system, when the Project is connected 
to high pressure Zone 2, will have adequate capacity to provide service water to the 
Project and meet the fire flow requirement of the Project. The Project is not anticipated 
to cause any noticeable impact to the existing system due to its small water demand.  

It is recommended that the Project connect to a minimum 8-inch diameter pipe in 
Zone 2 and that the size of pipe to connect the Project to Zone 2 be adequately sized 
for required flows. There is no need to develop water system improvements for the 
impacts to the water system from the Project.  
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