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Introduction & Purpose of Request: 
 
This application seeks an approval for developing a 29 Single Family Residential 
development known as The Legacy at Pueblo El Mirage RV Resort on approximately 
4.85 acres located at the vicinity of the southwest corner of 17th Avenue and Park Place 
in the City of El Mirage, Maricopa County, Arizona.  
 

The APNs are: 
501-86-408A & 501-86-441A & 501-86-474A & 501-86-503A & 501-86-553 

 
This site known as The Legacy, within the Master Planned Community of Pueblo El 
Mirage RV Resort, has been recorded Previously under Book 275, Page 45, of 
Maricopa County Recorder Office, Maricopa County, Arizona. It is the intention of this 
application to alter the layout of The Legacy development boundary from its original 
layout configuration to better attain a certain desired lotting yield, but well within the 
maximum allowable yield of 1,553 lots throughout the entire community. 
 
Doing so will require a replat of portions of APN 501-86-408A & 501-86-441A & 501-86-
474A & 501 86-503A & 501-86-553. 
 
This proposed project further proposes to modify the existing improvements including 
paving, grading, water, and sewer systems to accommodate the proposed 
development’s needs. 
 
 
Included with this zoning application narrative report submittal are: 
 

1. The zoning application 
 

2. The proposed 29 lots final plat named as The Legacy 
 

3. Development drainage report outlining the proposed stormwater management 
and all floodplain relate data 

 
4. Development sewer design “basis of design” report outlining the proposed 

wastewater management system 
 

5. Development water distribution system “basis of design” report outlining the 
proposed water distribution system 
 

6. Processing Fee 
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Site Information: 
 
APN:  501-86-408A & 501-86-441A & 501-86-474A & 501 86-503A & 501-86-

553 
Site Size: 4.85 acres 
Location: Vicinity of the southwest corner of 17th Avenue and Park Place, in the City 

of El Mirage, Arizona 
 
 
 
Applicant: 
 
SKG Enterprises, Inc. 
ATTN: Shakir Gushgari, PE 
9260 E. Raintree Drive, Suite 140 
Scottsdale, AZ  85260 
 
Phone: 480-998-5600 
Fax: 480-998-5603 
Email: shakirg@skgaz.com  
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EXPLANATION OF THE LEGACY ADDENDUM 

The proposed “Legacy” residential community within the master planned community of 

Pueblo El Mirage RV Resort consists of 29 lots (141,218 square feet) and 40,736 square feet of 

roadway (including 4” roll curbs). The purpose of this drainage report addendum is to determine 

the change in stormwater capacity due to the proposed development, delineate the management 

of stormwater flow within the proposed development, determine the hydraulic capacity of the 

proposed onsite retention basin and adjacent wash the onsite stormwater will discharge to, and 

determine the hydraulic capacity of the proposed roadway within “The Legacy” development 

and its ability to convey the hydraulic stormwater load. 

 The total area of the lots impacted by the proposed development totals 181,954 S.F. (4.18 

Ac.) and constitutes a total 24.77 CFS 100-year event and a 15.52 CFS 10-year event to the 

hydraulic requirements, split the proposed “onsite basin 1” and the existing wash located directly 

adjacent to the southwestern boundary of the proposed development: 

� = �� ∗ � ∗ � 

 Where: 

����,�� = ���� ����ℎ��� (���) 

���� = 7.5 ��
ℎ��  (100 − ���� �����) 

��� = 4.7 ��
ℎ��  (10 − ���� �����) 

� = 4.18 ��. (��� ���� �� ������, �� �����) 

��,���� = 0.79 (����ℎ��� ������ �����������) 

��,��� = 0.50 (����ℎ��� ������ �����������) 

 

��������� = �7.5 ��
ℎ�� �(4.18 ��. )(0.79) = ��. �� ��� (��� − �� �����) 

�������� = �4.7 ��
ℎ�� �(4.18 ��. )(0.79) = ��. �� ��� (�� − �� �����) 

 

�������� = �7.5 ��
ℎ�� �(4.18 ��. )(0.50) = ��. �� ��� (��� − �� �����) 

������� = �4.7 ��
ℎ�� �(4.18 ��. )(0.50) = �. �� ��� (�� − �� �����) 

 

As it can be seen, the proposed developments constitute an increase of 9.09 CFS and 5.70 CFS 

for the 100-yr and 10-yr events, respectively, compared to their current conditions. No other 

deviations have been made from the original approved master drainage report aside from the 

grading revisions and related onsite stormwater flow calculations.  
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INTRODUCTION 

 This report is prepared in partial fulfilment of the improvement plans’ submittal requirement 

for the proposed subdivision development of “The Legacy”, within the existing master planned 

community of Pueblo El Mirage RV Resort in El Mirage, Arizona. The proposed development to 

the master planned community consists of 29 lots to the south of the intersection of W. 17th Avenue 

and N. Park Place. This proposed subdivision development legally falls within a portion of the 

northwest quarter of Section 24, Township 3 North, Range 1 West, of the Gila and Salt River base 

and meridian, Maricopa County, Arizona, as recorded in Book 775 of Maps, Page 43 of Maricopa 

County Records. 

 The purpose of this report is to present the proposed design and drainage concepts of the 

proposed addition of “The Legacy” development within the existing master planned community. 

Approximately 1310 linear feet of additional roadway is proposed in “The Legacy” development, 

and subsequent sections will show that the proposed roadway system’s hydraulic capacity is 

sufficient to handle the hydraulic capacity requirements of the proposed development. Lots 5-18 will 

drain under towards the back of the lots and directly into “Lower El Mirage Wash” or the adjacent 

existing waterway. Lots 1-4, Lots 19-29, and the proposed roadway will all drain to along the 

proposed roadway and within the hydraulic capacity of the road to the southwestern portion of the 

proposed development, ultimately discharging at two points into the “Lower El Mirage Wash”, as 

the site does under current undisturbed conditions. The following pages present the general and close 

up location exhibits for “The Legacy” proposed development.
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      Exhibit 1 

     (General Vicinity Map) 
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Exhibit 2 

“The Legacy” Vicinity Map 

Red outline delineates “The Legacy” development area. 
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Exhibit 3 

“The Fairways II” Close-Up Map 

Red line delineates location of 29 proposed lots within “The Fairways II”. 
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FLOOD INSURANCE RATE MAP 

 

The Legacy development segment is located within Zone X as shown on FEMA Flood Insurance 

Rate Map (FIRM) per Flood Insurance Rate Map (FIRM) number 040131C1680 L dated October 

16, 2013, and updated on February 27, 2015 (See Appendix A: FEMA FIRMette).  Zone X is 

defined as “Areas of 500-year flood; areas of 100-year flood with average depths of less than 1 

foot of with drainage areas less than 1 square mile; and areas protected by levees from 100-year 

flood”.  

It should be noted that a flood-hazard designated flood “AE” zone (Lower El Mirage Wash) is 

located to the southwest of “The Legacy” proposed lots 10 to 18 (see Appendix A). 

 

 

OFFSITE DRAINAGE 

 

The portion of land being developed is bounded fully by “S. Park Place” and existing lotting to the 

northwest, an existing golf course to the northeastern and southeastern boundaries of the proposed 

development, and by “Lower El Mirage Wash” and the subsequent “Creekside” development area 

to the southwestern portion of the development boundary. All offsite flows in this area have been 

addressed under the previous master drainage report, and the proposed grading design does not 

deviate from the original design – only the “weighted runoff coefficient” for the proposed 

development area has change, slightly increasing the stormwater flow that the system will experience 

(calculations shown in subsequent sections).  

 

ONSITE DRAINAGE 

 

The proposed lots within “The Legacy” development are designed to drain one of two ways: (1) 

front-drainage towards the proposed roadway, to be carried within the hydraulic capacity of the 

roadway and ultimately discharged into “Lower El Mirage Wash” at two discharge points, or (2) 

back-drainage towards existing waterways which can handle the additional hydraulic load without 

modification. Of the proposed lots, lots 5-19 have been designed under the back-draining concept, 

while the remainder of the lots are designed under the front-draining concept (see Appendix B: 

Drainage Exhibit). The rational equation was used to determine the increase in onsite stormwater 

volume due to the proposed development of “The Legacy” community, as shown below: 
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𝑄 = 𝐶𝑊 ∗ 𝑖 ∗ 𝐴 

Rainfall intensity values were obtained from Figure 9-4 of the Maricopa County Hydrology 

Manual for both the 100-year and the 10-year stormwater events. Time of concentration values 

(Tc) were obtained using Kirpich’s formula, as follows: 

𝑇𝑐 = 0.0078 (𝐿0.77

𝑆0.385⁄ ) 

Where: 

𝑇𝑐 = 𝑇𝑖𝑚𝑒 𝑜𝑓 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑚𝑖𝑛) 

𝐿 = 𝑇𝑟𝑎𝑣𝑒𝑙 𝐿𝑒𝑛𝑔𝑡ℎ (𝑓𝑡) = 565 𝑓𝑡 

𝑆 = 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑆𝑙𝑜𝑝𝑒 (
𝑓𝑡

𝑓𝑡⁄ ) = 0.0055 

Through Kirpich’s formula, a value of 7.61 minutes for the time of concentration was calculated, 

and a conservative value of 7 minutes was then used in figure 9.4 of the Maricopa County 

Hydrology manual, resulting in intensity values for the 100-year and 10-year stormwater events 

of 7.5 in/hr and 4.7 in/hr, respectively. Of the 29 proposed lots, 15 of them (70,171 SF) are front-

draining lots contributing to the street hydraulic capacity. The following calculations take into 

account the 16 front-draining lots (70,171 SF) and 40,736 square feet of roadway (including 4” 

roll curbs).  

Pre-Development Conditions: 

 

𝑄100 = (7.5 𝑖𝑛
ℎ𝑟⁄ )(2.55 𝑎𝑐. )(0.50) = 𝟗. 𝟓𝟔 𝑪𝑭𝑺 (𝟏𝟎𝟎 − 𝒚𝒓 𝒆𝒗𝒆𝒏𝒕) 

𝑄10 = (4.7 𝑖𝑛
ℎ𝑟⁄ )(2.55 𝑎𝑐. )(0.50) = 𝟓. 𝟗𝟗 𝑪𝑭𝑺 (𝟏𝟎 − 𝒚𝒓 𝒆𝒗𝒆𝒏𝒕) 

 

Post-Development Conditions: 

 

𝑄100 = (7.5 𝑖𝑛
ℎ𝑟⁄ )(2.55 𝑎𝑐. )(0.79) = 𝟏𝟓. 𝟏𝟏 𝑪𝑭𝑺 (𝟏𝟎𝟎 − 𝒚𝒓 𝒆𝒗𝒆𝒏𝒕) 

𝑄10 = (4.7 𝑖𝑛
ℎ𝑟⁄ )(2.55 𝑎𝑐. )(0.79) = 𝟗. 𝟒𝟕 𝑪𝑭𝑺 (𝟏𝟎 − 𝒚𝒓 𝒆𝒗𝒆𝒏𝒕) 

 

Post- and Pre-Development Difference: 

∆𝑄100 = 15.11 𝐶𝐹𝑆 − 9.56 𝐶𝐹𝑆 = 𝟓. 𝟓𝟓 𝑪𝑭𝑺 (𝟏𝟎𝟎 − 𝒚𝒓 𝒆𝒗𝒆𝒏𝒕) 

∆𝑄10 = 9.47 𝐶𝐹𝑆 − 5.99 𝐶𝐹𝑆 = 𝟑. 𝟒𝟖 𝑪𝑭𝑺 (𝟏𝟎 − 𝒚𝒓 𝒆𝒗𝒆𝒏𝒕) 
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Therefore, the proposed developments for the roadway and the front-draining lots will contribute 

a maximum of 5.55 CFS addition of stormwater flow to the stormwater system ultimately 

discharging to the “Lower El Mirage Wash” system, as it currently does under current conditions. 

 

Proposed lots 5 to 18 will also follow the current drainage pattern by following the back-drainage 

concept and ultimately discharging to the existing wash/waterways that they do under current 

undisturbed conditions. The same rainfall intensity values used to calculate stormwater discharge 

from the previous calculations were also used for calculations of back-draining lots 5-18 (71,047 

SF). As the undeveloped area currently drains onsite stormwater under the same conditions, the 

increase to the “Lower El Mirage Wash” and subsequent basins is minimal, as calculated below 

using the rational method formula for the peak discharge: 

𝑄 = 𝑖 ∗ 𝐴 ∗ 𝐶𝑊 

Pre-Development Conditions: 

 

𝑄100 = (7.5 𝑖𝑛
ℎ𝑟⁄ )(1.63 𝑎𝑐. )(0.50) = 𝟔. 𝟏𝟏 𝑪𝑭𝑺 (𝟏𝟎𝟎 − 𝒚𝒓 𝒆𝒗𝒆𝒏𝒕) 

𝑄10 = (4.7 𝑖𝑛
ℎ𝑟⁄ )(1.63 𝑎𝑐. )(0.50) = 𝟑. 𝟖𝟑 𝑪𝑭𝑺 (𝟏𝟎 − 𝒚𝒓 𝒆𝒗𝒆𝒏𝒕) 

 

Pre-Development Conditions: 

 

𝑄100 = (7.5 𝑖𝑛
ℎ𝑟⁄ )(1.63 𝑎𝑐. )(0.79) = 𝟗. 𝟔𝟔 𝑪𝑭𝑺 (𝟏𝟎𝟎 − 𝒚𝒓 𝒆𝒗𝒆𝒏𝒕) 

𝑄10 = (4.7 𝑖𝑛
ℎ𝑟⁄ )(1.63 𝑎𝑐. )(0.79) = 𝟔. 𝟎𝟓 𝑪𝑭𝑺 (𝟏𝟎 − 𝒚𝒓 𝒆𝒗𝒆𝒏𝒕) 

 

Post- and Pre-Development Difference: 

∆𝑄100 = 9.66 𝐶𝐹𝑆 − 6.11 𝐶𝐹𝑆 = 𝟑. 𝟓𝟓 𝑪𝑭𝑺 (𝟏𝟎𝟎 − 𝒚𝒓 𝒆𝒗𝒆𝒏𝒕) 

∆𝑄10 = 6.05 𝐶𝐹𝑆 − 3.83 𝐶𝐹𝑆 = 𝟐. 𝟐𝟐 𝑪𝑭𝑺 (𝟏𝟎 − 𝒚𝒓 𝒆𝒗𝒆𝒏𝒕) 

 

Therefore, the proposed developments for the back-draining lots will contribute a maximum of 

3.55 CFS addition of stormwater flow to the stormwater system ultimately discharging to the 

“Lower El Mirage Wash” system, as it currently does under current conditions. 
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1.0 INTRODUCTION 

This wastewater (sewer) basis of design (BOD) report is generated in order to analyze the 

proposed sanitary sewer system described herein. The purpose of this proposed sanitary 

sewer system is to provide wastewater services to the 29 lots within the property known 

as “The Legacy” within the master planned community of Pueblo El Mirage RV Resort 

as recorded in Book 275, Page 45, of Maricopa County Recorder Office, Maricopa 

County, Arizona. This “Legacy” project is approximately 4.85-acre in size and falls 

within the City of El Mirage Quarter Section map number 20-02. A parcel location map 

is given in “Exhibit 1” below. 

 

Currently there is no wastewater generated from the above described parcel. The 

proposed sewer system involves the addition of 1,358’ of 8” (PVC-SDR-35) of sewer line 

material to ultimately tie-in to an existing manhole located adjacent to the northwest 

corner of the project parcel. As such, this wastewater (sewer) BOD report is generated in 

support of the proposed development of the Legacy project as shown in Exhibit 3 of this 

report, labeled, “The Legacy Sewer Design Layout”. 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

 
 
 

Exhibit 1 – Parcel Location Map 
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2.0 PROPOSED WASTEWATER COLLECTION SYSTEM 

The existing sewer manhole to tie into is located within the adjacent roadway (Park 

Place) just northwest of the parcel. This existing manhole ties into an 8” PVC sewer line 

with the following existing data: 

 

Existing Manhole (Southeastern section within APN 501-86-408A) 

1. Existing manhole Rim Elevation  1106.23 

2. Existing manhole Flow Line Elevation (E) 1097.08 

3. Existing Manhole depth   9.15 feet 

4. Existing Sewer Line Size   8-inch in diameter 

(NOTE: the above existing data is based on site topographic data provided by Extreme Land Surveying, LLC on 

April 2020) 

 

The proposed sewer line consists of (1) 1,358’ of 8-inch diameter PVC-SDR-35 material 

sloping at a minimum of 0.33%, (2) 7-each of 4” sewer cleanouts, (3) 29-each of 4” 

sewer tab services and (4) 5-each of 4’ diameter manholes. The line will be designed to 

attain a minimum scouring velocity of 2.0 feet-per-second (fps) when flowing full (d/D = 

0.65) at a minimum slope rate of 0.33%. Once the proposed Sewer plans are city 

approved, it is the intent that construction activity will commence shortly thereafter. 

 

 

3.0 ESTIMATED PEAK DISCHARGE  
 

The estimated wastewater generation from the subject development (29 residential lots) is 

estimated based on the parameters shown in the table below. 

 

Land use 
Person/ 
House 
Hold 

Average 
Daily 
Flow/ 
House 
Hold 

Total 
Average 

Daily Flow 

Peak 
Factor 

Peak 
Flow/ 
House 
Hold 

Total 
Peak 
Flow 
(dry) 

Wet 
Weather 
Factor 

Total 
Peak 
Flow 
(wet) 

Residential 3.4 210 gpd 6,090 gpd 4.0 
840 
gpd 

24,360 
gpd 

1.17 
28,501 

gpd 
gpd: gallons per day 
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It should be noted that the proposed 8” line capacity exceeds both the estimated total 

average daily flow and the estimated total peak flow generated from the contributing 29 

lots into this sewer system. Exhibit 2 presents hydraulic calculation of the proposed 8” 

sewer line with the estimated total average daily flow of 6,090 gpd (or 0.01 CFS), the 

estimated total peak flow (dry) of 24,360 gpd (or 0.04 CFS), the estimated total peak flow 

(wet) of 28,501 gpd (or 0.04 CFS, used 0.05 CFS to be conservative), and the flow at 

maximum volume (d/D=0.65). 

 

City of El Mirage requirements state dry weather peak flow must not exceed a d/D of 

0.50 and wet weather peak flow must not exceed a d/D of 0.90. Under the proposed 

design, dry weather peak flow d/D = 0.16, and wet weather peak flow d/D = 0.19, both of 

which are well within the maximum limits set forth by the City of El Mirage. 

 

The proposed Sewer Design Layout concept for The Legacy is shown in Exhibit 3 of this 

report. 

 

 

 

4.0 CONCLUSIONS 

 
 The project is located in City of El Mirage corporate limit. 

 The proposed sewer system is designed in accordance with the City of El Mirage and 

Policies and designed to be composed of 8-inch diameter pipe of a PVC, SDR-35 

material with a minimum slope rate of 0.33%. 

 
 



   

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exhibit 2 
Hydraulic Calculations 



Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Apr 21 2020

<Name>

Circular
Diameter (ft) =  0.67

Invert Elev (ft) =  1000.00
Slope (%) =  0.33
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  0.01

Highlighted
Depth (ft) =  0.06
Q (cfs) =  0.010
Area (sqft) =  0.02
Velocity (ft/s) =  0.63
Wetted Perim (ft) =  0.41
Crit Depth, Yc (ft) =  0.05
Top Width (ft) =  0.38
EGL (ft) =  0.07

0 1

Elev (ft)
Section

999.75

1000.00

1000.25

1000.50

1000.75

1001.00

Reach (ft)

Average Daily Flow 8", 6,510 GPD



Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Apr 21 2020

<Name>

Circular
Diameter (ft) =  0.67

Invert Elev (ft) =  1000.00
Slope (%) =  0.33
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  0.04

Highlighted
Depth (ft) =  0.11
Q (cfs) =  0.040
Area (sqft) =  0.04
Velocity (ft/s) =  1.06
Wetted Perim (ft) =  0.56
Crit Depth, Yc (ft) =  0.09
Top Width (ft) =  0.50
EGL (ft) =  0.13

0 1

Elev (ft)
Section

999.75

1000.00

1000.25

1000.50

1000.75

1001.00

Reach (ft)

Total Peak (Dry) 8", 26,040 GPD



Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Apr 21 2020

<Name>

Circular
Diameter (ft) =  0.67

Invert Elev (ft) =  1000.00
Slope (%) =  0.33
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  0.05

Highlighted
Depth (ft) =  0.13
Q (cfs) =  0.050
Area (sqft) =  0.05
Velocity (ft/s) =  1.03
Wetted Perim (ft) =  0.61
Crit Depth, Yc (ft) =  0.11
Top Width (ft) =  0.53
EGL (ft) =  0.15

0 1

Elev (ft)
Section

999.75

1000.00

1000.25

1000.50

1000.75

1001.00

Reach (ft)

Total Peak (Wet) 8", 30,467 GPD



Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Apr 21 2020

<Name>

Circular
Diameter (ft) =  0.67

Invert Elev (ft) =  1000.00
Slope (%) =  0.33
N-Value =  0.013

Calculations
Compute by: Known Depth
Known Depth (ft) =  0.44

Highlighted
Depth (ft) =  0.44
Q (cfs) =  0.540
Area (sqft) =  0.25
Velocity (ft/s) =  2.20
Wetted Perim (ft) =  1.27
Crit Depth, Yc (ft) =  0.35
Top Width (ft) =  0.64
EGL (ft) =  0.52

0 1

Elev (ft)
Section

999.75

1000.00

1000.25

1000.50

1000.75

1001.00

Reach (ft)

Max Volume 8", d/D=0.65



   

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exhibit 3 
Legacy Sewer Design Layout 
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Appendix A 
COEM Collection System 

Design Criteria 
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1.0 INTRODUCTION  
 

This report is prepared in partial fulfillment of the improvement plans submittal 

requirement for the development of 29 lots denoted “The Legacy”. It lies within the 

master planned community “Pueblo El Mirage RV Resort” in El Mirage, Arizona as 

recorded in Book 275, Page 45, of Maricopa County Recorder Office, Maricopa County, 

Arizona. The proposed “Legacy” development is located within the vicinity of the 

intersection of 17th Avenue and Park Place and consisting of 4.85 acres in size. It also lies 

within the City of El Mirage Quarter Section number 20-02, see Vicinity Map (Exhibit 1) 

below for the site’s general location. 

 

The proposed Legacy development consists of 29-residntial units of 58’ wide by 80’ deep 

in dimension. The general terrain of the subject parcel slopes from northeast to southwest 

at a relatively flat slope rate. 

 

 

 

    

 

 

 

 

 

 

 

 

Exhibit 1 – Site Location Map 

 

The purpose of this report is to describe the water distribution system proposed for this 

project including water demand and connection to the existing water distribution system. 
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2.0 EXISTING WATER DISTRIBUTION SYSTEM 
 

According to as-built topographic data provided by Extreme Land Surveying, LLC in 

April 202, the existing water system which the proposed “Legacy” would connect to is 

located along the south side of Park Place and consists of an existing 8” polyvinyl 

chloride (PVC) pipe. The existing water system is located directly north of The Legacy 

Development 3’ south of the Park Place Roadway’s Prism. Therefore, the proposed 

development of The Legacy will connect to this existing 8” PVC for its water needs as 

depicted in Exhibits 2 and 3 located at the end of this report. 

 

3.0 WATER DEMAND 

 

As previously noted, The Legacy development is a single family residential development, 

comprising of 29 lots. The average day and peak day demand for these lots were 

calculated based on the City of El Mirage Water and Wastewater Master Plan dated 

December 2014 and fire flow demand were adopted as per Appendix B, Section B105, 

Table B105.1(1) of the 2018 International fire code and are summarized in table below. 

 

Average day demand (gallon/day/unit) 250 

Maximum Day Demand 1.7 x average day demand 

Peak Hour Demand 1.7 x max day demand 

Fire flow (gallons per minute) 1,500 

              
 

While Table B105.1(1) of the International fire code dictates a fire flow of 1,000 GPM, 

for conservative purposes a fire flow value of 1,500 GPM was used for fire flow 

modeling and analysis purposes. Copy of the fire code is presented in Appendix B  of this 

report and detailed demand computation for each junction is summarized in Appendix C 

of this report. 
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4.0 PROPOSED ONSITE WATER DISTRIBUTION SYSTEM 

 

The proposed onsite water distribution system will consist of installing an 8” PVC-

AWWA-C900 (PVC) pressure class 200 waterline within The Legacy interior roadway 

prism, and installation of 1” “Type K” copper water service from the individual lots to 

the aforementioned proposed 8” PVC waterline. The water line is proposed to be located 

within the interior roadway prism 6’ off the road’s centerline. The proposed onsite water 

distribution system is shown on Exhibits 2 and 3 located at the end of this report. 
 

A fire hydrant tests were conducted by Hydra Contracting on February 19, 2019.  

According to Hydra Contracting test results, the tested two fire hydrants (#1 & #1162) 

recorded a static pressure of 70-psi each and a residual pressure of 55 and 35-psi, 

respectively, with a test flow of 1185 and 918-gpm, respectively (see Appendix A). 

These fire hydrant test results were used in modeling the onsite water distribution system 

using WaterCAD software.  Four scenarios were modeled: 

 
 

1. Average day 
2. Maximum (peak) day 
3. Maximum (peak) day + Fire Flow (1,500 gpm) 
4. Peak hour 

 
 

 

The proposed onsite water distribution defining junction nodes and water line segments’ 

locations is presented on Exhibit 2 while all four modeled hydraulic scenarios’ results are 

shown in Appendix D, at the end of this report. Based on these modeling results, the 

proposed onsite water system meets minimum and maximum pressure requirement of 40 

pounds per square inch (psi) and 100 psi, respectively, for all scenarios. 

 

Automated fire flow analysis was also performed using WaterCAD software by assigning 

demand of 1500 gpm for each node. Maximum velocity is found to be 9.58 fps in pipe   

P-9 when a demand of 1500 gpm is applied at junction J-9. Fire flow results are included 

in Appendix C of this report. 
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Note: A more recent fire hydrant flow test has been requested and is currently in process 

of being done. Should the new fire hydrant flow test results show both flow and pressure 

values being similar or better than the currently used values in the hydraulic analyses, no 

further action would be necessary and the current analyses would stand. On the other 

hand, should the fire hydrant flow test values on either flow or pressure were found to be 

of lesser values than what has been used, an update models will then be provided. 

 

 

5.0 CONCLUSIONS 
 

 The project is located in City of El Mirage corporate limit.  

 The proposed onsite water system is in general conformance with the 

requirements outlined in the City of El Mirage Development. 

 Standards and Summary of results are tabulated below. 

 

Summary of Water System Analysis Results 

Scenarios Total 
Demand 
gpm 

           Velocity (ft/s) Pressure (psi) Head loss  
(ft/1000 ft) 

 Maximum Max. 
Permissible 

Minimum Min. 
Permissible 

Maximum Max. 
Permissible 

Average Day 5.03 2.15 5 69 40 0.32 10 
Maximum Day 8.56 2.17 5 69 40 0.32 10 
Maximum Day 
+ Fire Flow 

1508.56 9.58 10 67 20 0.32 10 

Peak Hour 14.55 2.19 7 69 40 0.32 10 



 

 

EXHIBIT 2 
Proposed Onsite Water  
System Schematic 
 
 
 
 
 
 



Exhibit 2 - Proposed Onsite Water System Schematic
THE LEGACY

PUEBLO EL MIRAGE R.V. RESORT
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Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-16664/27/2020

Bentley WaterCAD V8i (SELECTseries 4)
[08.11.04.50]Bentley Systems, Inc.  Haestad Methods Solution CenterThe Legacy.wtg



 

 

 

EXHIBIT 3 
Water Layout
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APPENDIX A 
Fire Hydrant Flow Test  
Results 
 
 
 
 
 
 



Fire Hydrant Service Report
PO Box 979

 Tempe, Arizona 85280
480-242-8402

www.gocanvas.com 91468FE4-AF12-4A7B-A34C-A5C61A5D76C2

Location

Client

Pueblo El Mirage
Hydrant #

1
Address

11201 N El Mirage

City

 
State

AZ
Zip Code

 

Hydrant Assessment

Type of Hydrant

Mueller
Summary of Hydrant disfunction

 

Assessment Photo

Trouble Codes
Trouble Codes

HT = hard turning stem

Repair

http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link


Fire Hydrant Service Report
PO Box 979

 Tempe, Arizona 85280
480-242-8402

www.gocanvas.com 91468FE4-AF12-4A7B-A34C-A5C61A5D76C2

Upper Barrel
Lower Barrel
Hydrant Greased

Hydrant Flushed
Hydrant Painted

Repair summary

 

After Service

GPS Location

Summary

http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://maps.google.com?q=33.587845,-112.318733&z=14
http://maps.google.com?q=33.587845,-112.318733&z=14


Fire Hydrant Service Report
PO Box 979

 Tempe, Arizona 85280
480-242-8402

www.gocanvas.com 91468FE4-AF12-4A7B-A34C-A5C61A5D76C2

Notes & Comments

STATIC-70 
RESIDUAL-55 
PITOT-50
GPM 1185

NEEDS UPPER BARREL REPAIR
FAILED
Hydrant Technician

David Munoz

Project Manager

David Munoz ROC #283661, UFM4 #CSA21277 
exp 6/20
Date

02/19/2019

http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link


Fire Hydrant Service Report
PO Box 979

 Tempe, Arizona 85280
480-242-8402

www.gocanvas.com D1B73267-0938-4ADA-81EA-B4252E532110

Location

Client

Pueblo El Mirage
Hydrant #

1162
Address

11201 N El Mirage

City

EL MIRAGE
State

AZ
Zip Code

 

Hydrant Assessment

Type of Hydrant

Mueller
Summary of Hydrant disfunction

 

Assessment Photo

Trouble Codes
Trouble Codes

ND = no deficiencies

Repair

http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link


Fire Hydrant Service Report
PO Box 979

 Tempe, Arizona 85280
480-242-8402

www.gocanvas.com D1B73267-0938-4ADA-81EA-B4252E532110

Upper Barrel
Lower Barrel
Hydrant Greased

Hydrant Flushed
Hydrant Painted

Repair summary

 

After Service

GPS Location

Summary

http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://maps.google.com?q=33.586884,-112.320587&z=14
http://maps.google.com?q=33.586884,-112.320587&z=14


Fire Hydrant Service Report
PO Box 979

 Tempe, Arizona 85280
480-242-8402

www.gocanvas.com D1B73267-0938-4ADA-81EA-B4252E532110

Notes & Comments

STATIC-70 
RESIDUAL-35 
PITOT-30
GPM 918
Hydrant Technician

David Munoz

Project Manager

David Munoz ROC #283661, UFM4 #CSA21277 
exp 6/20
Date

02/19/2019

http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link
http://www.gocanvas.com/?utm_source=canvas_pdf&utm_medium=pdf_link&utm_campaign=canvas_pdf_link


 

 

APPENDIX B 
International Fire Code 2018, 
Section B105, Table B105.1(1) 
 

 
 
 





 

 

APPENDIX C 
Hydraulic Modeling Results 
 

 
 
 
 



Junction # Number of Units
Average Day 

Demand (gpd)

Average Day Flow 

(gpm)

Maximum Day 

Demand (gpm)

Peak Hour 

Flow (gpm)

A B C=B X 250 D=C/1440 E=D*1.7 F=E*1.7

1 0 0 0.00 0.00 0.00

2 1 250 0.17 0.30 0.50

3 1 250 0.17 0.30 0.50

4 2 500 0.35 0.59 1.00

5 2 500 0.35 0.59 1.00

6 4 1000 0.69 1.18 2.01

7 4 1000 0.69 1.18 2.01

8 1 250 0.17 0.30 0.50

9 1 250 0.17 0.30 0.50

10 5 1250 0.87 1.48 2.51

11 5 1250 0.87 1.48 2.51

12 3 750 0.52 0.89 1.51

13 0 0 0.00 0.00 0.00

14 0 0 0.00 0.00 0.00

Design Criteria:

1. Average Daily Consumption = 250 gpd

2. Average total daily consumption = No. of Units X 250 gpd

4. Maximum Day Flow Rate = 1.7 X Avg Day Flow

5. Peak Hour Flow Rate = 1.7 X Peak Day Flow

5. Fire Flow = 1500 gpm for Single family residential
6. Hazen-Williams Co-efficient for PVC, C=150

Water Demand Computation - THE LEGACY

APPENDIX C



 

 

Average Day      

Scenario  

Flow Results 

 
 
 
 



Active Scenario:  Average Day
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Active Scenario:  Average Day

THE LEGACY

PUEBLO EL MIRAGE R.V. RESORT

Current Time:  0.000 hours

Headloss
(ft)

Headloss 
Gradient

(ft/ft)

Hydraulic 
Grade 
(Stop)

(ft)

Hydraulic 
Grade 
(Start)

(ft)

Velocity
(ft/s)

Flow
(gpm)

Length (User 
Defined)

(ft)

Stop 
Node

Start 
Node

Status 
(Initial)

IDDiameter
(in)

Label

0.20670.00191,264.491,264.702.159338.20109.81J-1R-1Open388.0P-1

0.06880.00191,264.421,264.492.159338.2036.58J-2J-1Open398.0P-2

0.07560.00191,264.351,264.422.158338.0340.23J-3J-2Open408.0P-3

0.03960.00191,264.311,264.352.156337.8621.02J-4J-3Open418.0P-4

0.06210.00031,264.251,264.310.846132.57187.18J-5J-4Open428.0P-5

0.00330.00031,264.241,264.250.844132.229.94J-6J-5Open438.0P-6

0.00000.00001,264.181,264.180.0020.3486.84J-8J-7Open668.0P-8

0.06560.00031,264.181,264.240.840131.53200.41J-7J-6Open678.0P-7

0.00000.00001,264.181,264.180.0010.1739.61J-9J-8Open708.0P-9

0.06070.00031,264.121,264.180.833130.50188.00J-10J-7Open728.0P-10

0.18600.00071,264.121,264.301.303204.07251.95J-10J-11Open748.0P-11

0.00560.00071,264.301,264.311.308204.947.63J-11J-4Open768.0P-12

0.32650.00181,263.791,264.122.130333.70177.85J-12J-10Open788.0P-13

0.04830.00181,263.741,263.792.127333.1826.46J-13J-12Open808.0P-14

0.16060.00181,263.581,263.742.127333.1887.77J-14J-13Open828.0P-15

0.27210.00181,263.311,263.582.127333.18148.62R-2J-14Open848.0P-16
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Active Scenario:  Average Day

THE LEGACY

PUEBLO EL MIRAGE R.V. RESORT

Current Time:  0.000 hours

Demand
(gpm)

Pressure Head
(ft)

Pressure
(psi)

Hydraulic Grade
(ft)

Elevation
(ft)

Label

0.00162.82701,264.491,101.67J-1

0.17163.42711,264.421,101.00J-2

0.17160.49691,264.351,103.86J-3

0.35159.46691,264.311,104.85J-4

0.35163.66711,264.251,100.59J-5

0.69163.56711,264.241,100.68J-6

0.69163.18711,264.181,101.00J-7

0.17163.63711,264.181,100.55J-8

0.17163.66711,264.181,100.52J-9

0.87162.94701,264.121,101.18J-10

0.87159.39691,264.301,104.91J-11

0.52160.79701,263.791,103.00J-12

0.00160.79701,263.741,102.95J-13

0.00162.46701,263.581,101.12J-14
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Active Scenario:  Average Day

THE LEGACY

PUEBLO EL MIRAGE R.V. RESORT

Current Time:  0.000 hours

Hydraulic Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

Label

1,264.70338.201,264.70R-1

1,263.31-333.181,263.31R-2

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

Bentley WaterCAD V8i (SELECTseries 4)
[08.11.04.50]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterThe Legacy.wtg



 

 

Maximum Day      

Scenario  

Flow Results 

 

 



Active Scenario:  Maximum Day
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Active Scenario:  Maximum Day

THE LEGACY

PUEBLO EL MIRAGE R.V. RESORT

Current Time:  0.000 hours

Headloss
(ft)

Headloss 
Gradient

(ft/ft)

Hydraulic 
Grade 
(Stop)

(ft)

Hydraulic 
Grade 
(Start)

(ft)

Velocity
(ft/s)

Flow
(gpm)

Length (User 
Defined)

(ft)

Stop 
Node

Start 
Node

Status 
(Initial)

IDDiameter
(in)

Label

0.20920.00191,264.491,264.702.173340.46109.81J-1R-1Open388.0P-1

0.06970.00191,264.421,264.492.173340.4636.58J-2J-1Open398.0P-2

0.07650.00191,264.341,264.422.171340.1640.23J-3J-2Open408.0P-3

0.03990.00191,264.301,264.342.169339.8621.02J-4J-3Open418.0P-4

0.06290.00031,264.241,264.300.852133.47187.18J-5J-4Open428.0P-5

0.00330.00031,264.241,264.240.848132.889.94J-6J-5Open438.0P-6

0.00000.00001,264.171,264.170.0040.6086.84J-8J-7Open668.0P-8

0.06580.00031,264.171,264.240.841131.70200.41J-7J-6Open678.0P-7

0.00000.00001,264.171,264.170.0020.3039.61J-9J-8Open708.0P-9

0.06020.00031,264.111,264.170.829129.92188.00J-10J-7Open728.0P-10

0.18650.00071,264.111,264.301.304204.32251.95J-10J-11Open748.0P-11

0.00560.00071,264.301,264.301.314205.807.63J-11J-4Open768.0P-12

0.32470.00181,263.791,264.112.124332.76177.85J-12J-10Open788.0P-13

0.04810.00181,263.741,263.792.118331.8726.46J-13J-12Open808.0P-14

0.15950.00181,263.581,263.742.118331.8787.77J-14J-13Open828.0P-15

0.27000.00181,263.311,263.582.118331.87148.62R-2J-14Open848.0P-16
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Active Scenario:  Maximum Day

THE LEGACY

PUEBLO EL MIRAGE R.V. RESORT

Current Time:  0.000 hours

Demand
(gpm)

Pressure Head
(ft)

Pressure
(psi)

Hydraulic Grade
(ft)

Elevation
(ft)

Label

0.00162.82701,264.491,101.67J-1

0.30163.42711,264.421,101.00J-2

0.30160.48691,264.341,103.86J-3

0.59159.45691,264.301,104.85J-4

0.59163.65711,264.241,100.59J-5

1.18163.56711,264.241,100.68J-6

1.18163.17711,264.171,101.00J-7

0.30163.62711,264.171,100.55J-8

0.30163.65711,264.171,100.52J-9

1.48162.93701,264.111,101.18J-10

1.48159.39691,264.301,104.91J-11

0.89160.79701,263.791,103.00J-12

0.00160.79701,263.741,102.95J-13

0.00162.46701,263.581,101.12J-14

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

Bentley WaterCAD V8i (SELECTseries 4)
[08.11.04.50]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterThe Legacy.wtg

user
Highlight

user
Highlight

user
Highlight



Active Scenario:  Maximum Day

THE LEGACY

PUEBLO EL MIRAGE R.V. RESORT

Current Time:  0.000 hours

Hydraulic Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

Label

1,264.70340.461,264.70R-1

1,263.31-331.871,263.31R-2
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Exhibit 2 - Proposed Onsite Water System Schematic
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Active Scenario:  Maximum Day+Fire Flow

THE LEGACY

PUEBLO EL MIRAGE R.V. RESORT

Current Time:  0.000 hours

Velocity of 
Maximum 

Pipe
(ft/s)

Is Fire Flow 
Run 

Balanced?

Pipe w/ 
Maximum 
Velocity

Junction w/ 
Minimum 
Pressure 
(Zone)

Pressure 
(Calculated 
Residual)

(psi)

Pressure 
(Residual 

Lower 
Limit)
(psi)

Flow (Total 
Available)

(gpm)

Flow (Total 
Needed)
(gpm)

Fire Flow 
(Available)

(gpm)

Fire Flow 
(Needed)

(gpm)

Satisfies Fire 
Flow 

Constraints?

Label

7.83TrueP-1J-1170201,501.001,500.001,501.001,500.00TrueJ-1

7.34TrueP-2J-1170201,501.301,500.301,501.001,500.00TrueJ-2

6.90TrueP-2J-1168201,501.301,500.301,501.001,500.00TrueJ-3

6.70TrueP-2J-1168201,501.591,500.591,501.001,500.00TrueJ-4

6.49TrueP-2J-1169201,501.591,500.591,501.001,500.00TrueJ-5

6.48TrueP-2J-1169201,502.181,501.181,501.001,500.00TrueJ-6

6.26TrueP-2J-1169201,502.181,501.181,501.001,500.00TrueJ-7

9.58TrueP-8J-968201,501.301,500.301,501.001,500.00TrueJ-8

9.58TrueP-8J-867201,501.301,500.301,501.001,500.00TrueJ-9

5.87TrueP-2J-1169201,502.481,501.481,501.001,500.00TrueJ-10

7.62TrueP-12J-468201,502.481,501.481,501.001,500.00TrueJ-11

5.01TrueP-14J-1168201,501.891,500.891,501.001,500.00TrueJ-12

5.19TrueP-15J-1268201,501.001,500.001,501.001,500.00TrueJ-13

5.85TrueP-16J-1169201,501.001,500.001,501.001,500.00TrueJ-14
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Active Scenario:  Peak Hour
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Active Scenario:  Peak Hour

THE LEGACY

PUEBLO EL MIRAGE R.V. RESORT

Current Time:  0.000 hours

Headloss
(ft)

Headloss 
Gradient

(ft/ft)

Hydraulic 
Grade 
(Stop)

(ft)

Hydraulic 
Grade 
(Start)

(ft)

Velocity
(ft/s)

Flow
(gpm)

Length (User 
Defined)

(ft)

Stop 
Node

Start 
Node

Status 
(Initial)

IDDiameter
(in)

Label

0.21350.00191,264.491,264.702.197344.21109.81J-1R-1Open388.0P-1

0.07120.00191,264.421,264.492.197344.2136.58J-2J-1Open398.0P-2

0.07800.00191,264.341,264.422.194343.7140.23J-3J-2Open408.0P-3

0.04060.00191,264.301,264.342.191343.2121.02J-4J-3Open418.0P-4

0.06420.00031,264.231,264.300.861134.97187.18J-5J-4Open428.0P-5

0.00340.00031,264.231,264.230.855133.979.94J-6J-5Open438.0P-6

0.00000.00001,264.161,264.160.0061.0086.84J-8J-7Open668.0P-8

0.06590.00031,264.161,264.230.842131.96200.41J-7J-6Open678.0P-7

0.00000.00001,264.161,264.160.0030.5039.61J-9J-8Open708.0P-9

0.05930.00031,264.101,264.160.823128.95188.00J-10J-7Open728.0P-10

0.18710.00071,264.101,264.291.307204.73251.95J-10J-11Open748.0P-11

0.00570.00081,264.291,264.301.323207.247.63J-11J-4Open768.0P-12

0.32190.00181,263.781,264.102.114331.17177.85J-12J-10Open788.0P-13

0.04750.00181,263.731,263.782.104329.6626.46J-13J-12Open808.0P-14

0.15760.00181,263.581,263.732.104329.6687.77J-14J-13Open828.0P-15

0.26670.00181,263.311,263.582.104329.66148.62R-2J-14Open848.0P-16
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Active Scenario:  Peak Hour

THE LEGACY

PUEBLO EL MIRAGE R.V. RESORT

Current Time:  0.000 hours

Demand
(gpm)

Pressure Head
(ft)

Pressure
(psi)

Hydraulic Grade
(ft)

Elevation
(ft)

Label

0.00162.82701,264.491,101.67J-1

0.50163.42711,264.421,101.00J-2

0.50160.48691,264.341,103.86J-3

1.00159.45691,264.301,104.85J-4

1.00163.64711,264.231,100.59J-5

2.01163.55711,264.231,100.68J-6

2.01163.16711,264.161,101.00J-7

0.50163.61711,264.161,100.55J-8

0.50163.64711,264.161,100.52J-9

2.51162.92701,264.101,101.18J-10

2.51159.38691,264.291,104.91J-11

1.51160.78701,263.781,103.00J-12

0.00160.78701,263.731,102.95J-13

0.00162.46701,263.581,101.12J-14
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Active Scenario:  Peak Hour

THE LEGACY

PUEBLO EL MIRAGE R.V. RESORT

Current Time:  0.000 hours

Hydraulic Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

Label

1,264.70344.211,264.70R-1

1,263.31-329.661,263.31R-2
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APPENDIX D 
City of El Mirage Water System 
Sizing Criteria 
 
 
 
 





 

 

APPENDIX E 
Arizona Administrative Code, 
Title 18, Chapter 9 
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