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1. INTRODUCTION 

This Preliminary Drainage Report represents the storm water analysis for the HoJo Development (The Triangle) 
proposed in Scottsdale, Arizona. The purpose of this Preliminary Report is to provide the hydrologic and 
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hydraulic analysis, required by the City of Scottsdale, to support the proposed development. This report 
includes discussions and calculations defining the storm water management concepts for the collection and 
conveyance necessary to comply with the drainage requirements of the City of Scottsdale and Maricopa 
County.  Preparation of this report has been done in accordance with the requirements of the City of 
Scottsdale Design Standards & Policies Manual (DS&PM) 2018 1, and the Drainage Design Manuals for 
Maricopa County, Arizona, Volumes I2 and Volume II3. 

2. LOCATION AND PROJECT DESCRIPTION 

2.1 LOCATION: 
The subject property consists of land located south of the 3rd Avenue and Craftsman Court, the between 
3rd Avenue and Indian School Road in Scottsdale, AZ: 

• A portion of the southeast 1/4 of Section 22, Township 2 North, Range 4 East of the Gila and Salt 
River Base and Meridian, Maricopa County, Scottsdale, Arizona. 
Parcel ID:   

• Parcel 173-50-034 

• Parcel 173-50-108A 

• Parcel 173-50-117B 
 

 Refer to FIGURE 1 - Vicinity Map for the project’s location with respect to major cross streets. 

2.2  EXISTING AND PROPOSED DEVELOPMENTS SURROUNDING THE SITE:  

• West:  The site is bound by an alley with the following across as follows: 
Parcel 173-50-129; Marshall Way Plaza; Zoning is C-2  
Parcel 173-50-114; Pink Plaza; Zoning is C-2  

• East:  Parcel 173-50-119E, 173-50-094, -100A; commercial shops, Zoning D-/OR-2 

• North:  Across 3rd Avenue: Parcel 173-50-019; Foxy Spray Tans; Zoning is C-2 
Across 3rd Avenue: Parcel 173-50-146; Cadre Condominiums; Zoning is C-2 

• South: Across Indian School Road are parcels: 
Parcel 130-12-013, -012, -011; Commercial offices; Zoning is C-2. 
Parcel 130-12-007A 

2.3 EXISTING SITE DESCRIPTION: 
The project area includes approximately 144,173 sf. ft. (3.310 acres) of land designated as D/DMU-2 PBD 
DO per C.O.S. zoning case 10-ZN-2020. The site is currently developed and includes three commercial 
developments with parking lots: Howard Johnson Inn, The Venue and a commercial building comprised of 
several retail stores. The developments are separated by parking areas.  

Per Topographic Survey prepared by AWL Land Surveying, the site slopes from northwest to southeast at 
approximately 1.00%. Elevation varies from approximately 1266.24 at the northwest corner to 
approximately 1262.21 at the southeast corner. The site drains to the perimeter streets and alley.  

 

Refer to FIGURE 2 attached for an aerial of the site. 

2.4 PROPOSED SITE DEVELOPMENT: 
Site development includes the demolition of the Howard Johnson Inn, The Venue structures and their 
designated parking lots as well as the construction of a new hotel, residential building and townhome 
complex. The development will include one proposed access on the north side to 3rd Avenue, two access 
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entrances to the alley on the west, and will maintain the two existing driveway entrances to Indian School 
Road. An underground parking structure is proposed for the development. Refer to Appendix III -  Grading 
Plan for site layout. 

 2.5 FLOOD HAZARD ZONE: 
FIRM Map Number 04013C2235M dated September 18, 2020 indicates the site is designated as Zone “X”. 
As such, it is defined as areas determined to be outside the 0.2% annual chance floodplain and therefore 
is not in a special flood hazard area.  

Refer to FIGURE 3 for the FIRM. 

3.  EXISTING DRAINAGE CONDITIONS 

3.1 OFF-SITE DRAINAGE PATTERNS 
The topographic survey provides the following information for offsite drainage: 

• There is an existing alley to the west approximately 16’ wide that slopes from north to south. The alley 
conveys drainage from the site onto Indian School Road. 

• The existing sidewalks to the north and south of the site drain into their adjacent streets, 3rd Avenue 
and Indian School Road, respectively.  

• Adjacent roads have curb and gutters conveying flow within the rights-of-way. Flows from Indian 
School Road are collected at the southwest corner of the site by EX. CB-1 and at the center by EX. CB-
2 with by-pass flowing east. 

•  An existing inlet, EX. CB-3, located east of the EX-3 drainage area concentration point, collects runoff 
from EX-3 and adjacent parking area. Refer to Appendix IV for site photos. 

• Based on existing conditions obtained by the topo and site photos, the site sits 1-2’ above the 
pavement grade along the east parcels. Therefore, it was concluded that the existing site is not 
affected by any offsite flows. 

•  Refer to Section 5.1 for additional discussion of safety of finish floor elevations. 

3.2 ONSITE DRAINAGE 
Based on the topographic information: 

• Only drainage areas EX-1 and EX-2 located at the north end of the property drain to 3rd Avenue.  

• The runoff along 3rd Avenue flows east where it is ultimately conveyed onto N. Scottsdale Road.  

• Drainage area EX-3 and EX-4 drain to the neighboring parcel to the east, but stormwater 
ultimately makes its way to Indian School Road.  

• Drainage area EX-7 drains to the alley adjacent to the west but ultimately discharges to Indian 
School Road.  

• Drainage areas EX-5B and EX-6 drain to Indian School Road and flows are captured by catch basins 
along Indian School Road.  

Refer to Appendix II for Existing Conditions Drainage Area Map. 

 

The Rational Method was utilized to compute the on-site peak discharges. The Rational Method equation 
is calculated as shown below: 

Q=CwtIA 
Where: Cwt = The runoff coefficient relating runoff to rainfall 
  I     = Average rainfall intensity in inches/hour, lasting for Tc 
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  Tc  = The time of concentration (using five  minutes for the developed areas) 
  A   = The contributing drainage area in acres 
 
Refer to section 4.3 for land characteristics. 

  
 Table 1 below is a summary of existing Q100 runoff: 
 
 TABLE 1: 

Existing Runoff Calculations  
           

Drainage Area Cw intensity Q  
Area ID (acres) (-) (in/hr) (cfs)  

Contributing Areas to 3rd Ave  
EX-1 0.20 0.95 7.44 1.41 CP-1 

EX-2 0.67 0.95 7.44 4.74 CP-2 

 Totals 0.87 0.95   6.15 

  Contributing Areas to Indian School Road 

EX-3 0.24 0.95 7.44 1.70 CP-3 

EX-4 0.36 0.95 7.44 2.54 CP-4 

EX-5A 0.12 0.95 7.44 0.85 CP-8 

EX-5B 0.36 0.94 7.44 2.52 CP-5 

EX-6 1.04 0.87 7.44 6.73 CP-6 

EX-7 0.19 0.95 7.44 1.34 CP-7 

 Totals 2.31 0.91   15.68  
 

Overall project area includes 3.18 Acres at Cwt = 0.92 (Existing conditions, to back of sidewalk) 
 

Refer to the Existing Cwt Exhibit (Exhibit A) and Existing Conditions Drainage Area Map (Exhibit C) in 
Appendix II. 

4.  PROPOSED STORM WATER MANAGEMENT  

4.1 DESIGN INTENT: 
On-site drainage will be directed off-site via overland flow to the historical outlets. This is a re-
development of existing commercial land; therefore, the City of Scottsdale specifies that on-site 
retention shall be provided as described in Section 4.2 below.  

The majority of the entire site is proposed impervious with minor increases in runoff compared to 
existing conditions. 

Refer to Appendix II for Proposed Conditions Drainage Area Map. 

4.2 DESIGN STORM REQUIREMENTS: 
In accordance with City of Scottsdale requirements, stormwater storage for the 100-year 2-hour storm 
event is required based on maintaining existing retention volume plus the difference between the pre 
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vs. post development runoff from the 100-year 2-hour storm event if increased or first flush, whichever 
is greater. 

4.3 LAND CHARACTERISTICS: 
The proposed project site consists mainly of roofs and covered gathering areas, sidewalks and minor 
landscape areas along the south and north boundaries. Based on the DS&PM, runoff coefficients for the 
100-year storm event used are as follows: 

• C=0.95 for building or concrete  

• C=0.95 for paved surface 

• C=0.45 for undisturbed natural desert or desert landscape 
 

HYDROLOGIC ANALYSIS: The hydrologic analysis is determined using the procedures in the City of 
Scottsdale Design Standards & Policies Manual and the Drainage Design Manual for Maricopa County, 
Arizona, Volume I. The Rational Method was utilized to compute the on-site peak discharges. The 
Rational Method equation is displayed as shown below: 
 
Q=CwtIA 
Where: Cwt = The runoff coefficient relating runoff to rainfall 
  I     = Average rainfall intensity in inches/hour, lasting for Tc 
  Tc  = The time of concentration (Using Five minutes for the developed areas) 
  A   = The contributing drainage area in acres 

Table 2 below is a summary of Proposed Q100 runoff. 

 
 TABLE 2: 

Proposed Runoff Calculations 
          

Drainage Area Cw intensity Q 

Area ID (acres) (-) (in/hr) (cfs) 

Contributing Areas to 3rd Ave 

DA-1 0.41 0.95 7.44 2.90 

DA-2 0.40 0.93 7.44 2.77 

 Totals 0.81 0.94   5.67 

Contributing Areas to Indian School Road 

DA-3 1.08 0.95 7.44 7.63 

DA-4A 0.12 0.95 7.44 0.85 

DA-4B 0.38 0.94 7.44 2.66 

DA-5 0.52 0.90 7.44 3.48 

DA-6 0.31 0.95 7.44 2.19 

 Totals 2.41 0.94   16.81 

 
Overall project area includes 3.18 Acres at Cwt = 0.94 (Proposed conditions, to back of curb) 
Refer to the Proposed Cwt Exhibit (Exhibit B), Proposed Conditions Drainage Area Map (Exhibit 
D) and Calculations in Appendix II.  

Table 3 summarizes the calculated onsite peak flows for the 100-yr storm event under proposed and 
existing conditions. 
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 TABLE 3: 

Runoff Calculations Summary 

        
Outfall Proposed Existing Difference 

3rd Avenue 5.67 6.15 -0.48 

Indian School Road 16.81 15.68 1.13 

 
The increase in flow to Indian School Road is approximately 1 cfs and the storm drains have the capacity 
to accommodate the project flow based on calculations in Appendix II and Section 4.6. A 24” roof drain 
will be installed connecting to existing catch basin EX. CB-2 from Building 6 which will transfer roof run-
off directly into the public storm drain system. 
 

 4.4 STORMWATER RETENTION:  
PRE VS POST: Based on topographic survey there is no retention provided on the existing development. 
Based on the performed calculations above, existing condition and proposed development storage 
requirements for the 100-yr, 2-hr storm event are calculated as follows: 

TABLE 4: 

Pre vs. Post Required Storage Volume Calculation Summary 

V= A * (Cwpost-Cwpre) *D/12 

  

Area Cwpost Cwpre Depth Volume Req. 

(acres) (-) (-) (in) (acre-ft) (CF) 

3.22 0.94 0.92 2.16 0.012 504.95 

 
FIRST FLUSH: First Flush storage required is calculated in accordance with COS– DS&PM. According to 
the DS&PM, sites less than one (1) acre in size may be waived from the First Flush requirement with 
approval from staff. The area considered in the first flush calculation is the disturbed area minus any 
true roof top area. As shown in the Proposed Conditions Roof Area Exhibit (Exhibit E) in Appendix II, the 
areas considered in the first flush calculation (0.92 ac) quantified to be less than 1 acre. As such, the 
site could be considered exempt from the first flush requirement. 

Refer to Proposed Conditions Roof Area Exhibit (Exhibit E) in Appendix II for areas considered in the 
first flush calculation.  

4.5 STORMWATER RETENTION WAIVER: 
The proposed development includes an underground parking structure to the limits of the property 
thereby eliminating potential open or underground retention areas. Runoff to the north (3RD Avenue) is 
reduced by 0.48 cfs. The total increase to the south (Indian School Road) is 1.13 cfs and the street and 
storm drains have capacity to accommodate the project flows based on projected peak flows in Table 3 
and offsite flows presented in section 4.6. First flush treatment is not required. Therefore, a Request for 
Stormwater Storage Waiver for 504.95 cf will be applied for based on section 4-1.203 DS&PM. Refer to 
Appendix IV for Stormwater Retention Waiver. 
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4.6 OFFSITE STORM SYSTEM ANALYSIS: 
For the purpose of this report, the calculated runoff was used to analyze the effects of the increase in 
runoff to the existing system based on the existing peak flows presented in the Lower Indian Bend Wash 
Area Drainage Master Study Hydrology and Hydraulics Report, Contract No.: FCD 2011C019, dated 
December 2017.  
 
The hydraulic grade line and capacity was analyzed for the existing 48” RGRCP reach along E. Indian 
School Road.  The reach begins at the upstream manhole, MJ8W2STEISRL, located at the Alley and E. 
Indian School Road intersection and continues east to N Scottsdale Road at manhole MJ23W2STSRL, 
refer to Appendix V for an excerpt of the Lower Indian Bend Wash ADMP corresponding to the analyzed 
reach along Indian School Road.  

The onsite peak flows from Table 6 were calculated through the use of the Rational Method and indicate 
that there is a 1.13 cfs increase to Indian School Road. The hydraulic analysis was performed for the 
existing 36” storm drain (upstream) and the 48” (downstream) to verify the capacity of the existing 
system in respect to the additional flow. The analysis was performed using Flowmaster to analyze the 
existing 36”and 48” RGRCP reach based on the existing peak flow of 32.4 cfs and 71.5 cfs at pipes 
C6W2STEISRL and C1W2STEISRL, respectively, obtained from the Lower Indian Bend Wash ADMP, and 
the additional 0.71 cfs obtained from the calculated on-site peak flow. Refer to Appendix V for Inlet 
Summary Table and Pipe Discharge Tables in the Lower Indian Bend Wash ADMP.  

 36” Pipe C6W2STEISRL: 32.4 cfs (Existing) + 1.13 cfs (Post) = 33.53 cfs 
 48” Pipe C1W2STEISRL: 71.5 cfs (Existing) + 1.13 cfs (Post) = 72.63 cfs 

Hydraulic calculations indicate that 52.94 cfs is available for the existing 36” RGRCP (S=0.63%) at full 
capacity and 114.01 cfs available for the existing 48” RGRCP (S=0.63%) at full capacity. The existing 36” 
and 48” RGRCP storm drains are capable of conveying the total post conditions flow increase of 1.13 cfs. 
Refer to Appendix II for pipe capacity calculations.  

4.7 ADEQ WATER QUALITY REQUIREMENTS: 
The total disturbed area of this site is approximately 3.18 acres. The Arizona Department of 
Environmental Quality requires that any site disturbance over an acre is required to submit an NOI. An 
NOI will be submitted to ADEQ for this site after the first submittal of the construction documents as this 
site disturbance is over 1 acre. 

5.  FLOOD SAFETY FOR DWELLINGS 

5.1 FINISHED FLOOR ELEVATIONS 
This project lies in an “X” Flood Zone. Therefore, the proposed building finished floor elevations will be 
set a minimum of 12 inches above the 100-year high-water elevation of any adjacent streets and drainage 
paths and a minimum of 14 inches above the lowest top of curb of the lot. This will ensure that each 
building will be well above the 100-year water level. All buildings with the exception of Buildings 4 and 5 
are set 14 inches above the lowest top of curb but are set more than 12 inches above the 100-year water 
surface elevation at the ultimate outfall. The site ultimate outfall is located at the southeast corner at an 
elevation of 1261.15. The ultimate outfall elevation is greater than 14” below the minimum finish floor 
elevation. 
 

 
 

TABLE 5: 
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FFE Summary 
  

BLDG  
Finish Floor 

Elevation 
Lowest Top of 

Curb Difference 

(ID) (ft) (ft) (in) 

1 66.00 64.62 16.56 

2 66.00 64.42 18.96 

3 66.00 62.81 38.28 

4 65.00 64.00 12.00 

5 65.00 63.98 12.24 

6 64.50 62.40 25.20 

6.  CONCLUSIONS 

6.1 OVERALL PROJECT: 
1. The finish floor elevations will be designed a minimum of 12 inches above the 100-year water 

surface in adjacent streets and drainage paths (with exception of buildings 4 & 5) and a minimum 
of 14 inches above the lowest top of curb of the lot. 

2. A stormwater storage waiver will be requested for the redevelopment of the site. 
 

6.2 PROJECT PHASING: 
  This project will be constructed in a single phase. 

 

7.  WARNING AND DISCLAIMER OF LIABILITY 
RE: following page. 

8.  REFERENCES  
1. Design Standards & Policies Manual, City of Scottsdale – January 2018 
2. Drainage Design Manual for Maricopa County, Arizona, Volume I, Hydrology, Flood Control District of 

Maricopa County, Fourth Edition, December 14, 2018 
3. Drainage Design Manual for Maricopa County, Arizona, Volume II, Hydraulics, Flood Control District of 

Maricopa County, December 14, 2018 

 



GRADING & DRAINAGE APPENDIX 4-1C 

GRADING & DRAINAGE LANGUAGE 

Design Standards & Policies Manual Page 219

City of Scottsdale - 2018  

WARNING AND DISCLAIMER OF LIABILITY 
The City’s Stormwater and Floodplain Management Ordinance is intended to 
minimize the occurrence of losses, hazards and conditions adversely affecting the 
public health, safety and general welfare which might result from flooding. 
The Stormwater and Floodplain Management Ordinance identifies floodplains, 
floodways, flood fringes and special flood hazard areas. However, a property outside 
these areas could be inundated by floods. Also, much of the city is a dynamic flood 
area; floodways, floodplains, flood fringes and special flood hazard areas may shift 
from one location to another, over time, due to natural processes. 

WARNING AND DISCLAIMER OF LIABILITY 
The flood protection provided by the Stormwater and Floodplain Management 
Ordinance is considered reasonable for regulatory purposes and is based on 
scientific and engineering considerations. Floods larger than the base flood can 
and will occur on rare occasions. Floodwater heights may be increased by 
constructed or natural causes. The Stormwater and Floodplain Management 
Ordinance does not create liability on the part of the city, any officer or 
employee thereof, or the federal, state or county government for any flood 
damages that result from reliance on the Ordinance or any administrative 
decision lawfully made thereunder. 
Compliance with the Stormwater and Floodplain Management Ordinance does 
not ensure complete protection from flooding. Flood-related problems such as 
natural erosion, streambed meander, or constructed obstructions and diversions 
may occur and have an adverse effect in the event of a flood. You are advised to 
consult your own engineer or other expert regarding these considerations. 

I have read and understand the above. 
 
 
 
Plan Check # Owner Date 

 



“L
EE

D
®

in
g

 a
n

d
 D

ev
el

o
p

in
g

 S
m

a
rt

 P
ro

je
ct

s”
  

8
2

8
0

 E
. G

el
d

in
g

 D
r.

, S
u

it
e 

1
0

1
 

Sc
o

tt
sd

a
le

, A
Z 

 8
5

2
6

0
 

Su
st

ai
n

ab
ili

ty
 E

n
gi

n
ee

ri
n

g 
G

ro
u

p
   

   
   

   
 in

fo
@

a
zS

EG
.c

o
m

   
4

8
0

.5
8

8
.7

2
2

6
   

 w
w

w
.a

zS
EG

.c
o

m
   

   
   

   
   

   
   

   
   

  
 

 
  

            

 

F
IG

U
R

E
 1

V
IC

IN
IT

Y
 M

A
P

mailto:info@azSEG.com
http://www.azseg.com/


“L
EE

D
®

in
g

 a
n

d
 D

ev
el

o
p

in
g

 S
m

a
rt

 P
ro

je
ct

s”
  

8
2

8
0

 E
. G

el
d

in
g

 D
r.

, S
u

it
e 

1
0

1
 

Sc
o

tt
sd

a
le

, A
Z 

 8
5

2
6

0
 

Su
st

ai
n

ab
ili

ty
 E

n
gi

n
ee

ri
n

g 
G

ro
u

p
   

   
   

   
 in

fo
@

a
zS

EG
.c

o
m

   
4

8
0

.5
8

8
.7

2
2

6
   

 w
w

w
.a

zS
EG

.c
o

m
   

   
   

   
   

   
   

   
   

  
 

 
  

            

 

F
IG

U
R

E
 2

A
E

R
IA

L 
M

A
P

mailto:info@azSEG.com
http://www.azseg.com/


PROJECT
SITE



P
R

O
JE

C
T

S
IT

E

F
IG

U
R

E
 3

 
F

E
M

A
 F

IR
M



“LEED®ing and Developing Smart Projects” 
 

8280 E. Gelding Dr., Suite 101 
Scottsdale, AZ  85260 

Sustainability Engineering Group             info@azSEG.com   480.588.7226    www.azSEG.com                             APPENDIX  
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX I 

Rainfall Data 

 

mailto:info@azSEG.com
http://www.azseg.com/


�������� ����	
	���	
�����������������������

���
��������������
����
�������
����
����
�	��
������ !"!��#$$�%&��'!
�#()))�&�*&'����#��
��'��	��#���!	��'���	��#
�� )�%

+,--.-/012.345.67089:.35.6:;2<7=.>.
?7@1/<7=.=19:A.B@7//2C10:5.-;<D7=15.EB-F.
?1/</8C:A.GGH4I>>J5.?7=K</8C:A.L333HIMNIJ.

O0:P1/<7=A.3MQMHI3.R/FF
S��
������T�UV�W�
��
SS��
������X�Y�
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���c�����	��d��������	��ed�������f�	 d�g	!!	���f	���d�h�e�����W�	���	�d���i
����W���	�d�������
���!
�	�d�V����	�U
�d�j��!�k��
�!�ld���!��X����d�����!	��m��d�W	����!�m�l��d�k���n��
d�Y�
�����

o
��	�d����	�!�o�����d�g	(j�����j���d�k������e�i
ld�p
���m����
��

qrssd�q��	
��!�t�����������	��d��	!�����
�	��d�W���!���

�����i�!���u�������
�	��!�u�W�
��'����	�!�

Z_./1v801;

ZwBLv12:C.x7<=/.x;:@<x</1/<7=.R;:y8:=@z.:2/<91/:2.{</|.I}~.@7=R<C:=@:.<=/:;P102.�<=.<=@|:2�|78;�3

w8;1/<7=
-P:;1K:.;:@8;;:=@:.<=/:;P10.�z:1;2�

3 M > 3} M> >} 3}} M}} >}} 3}}}

>L9<= MHM}
�)���������

MH��
���%��$����

GHI3
�$����%�*%�

4HN}
�$�&)������

>HNN
�%�*����&%�

QHQ}
���$$�*�&��

NH44
���&�������

�HGM
���%*�&�&��

IH4N
�*�)��))�$�

3}HG
�*��&�)��%�

3}L9<= 3HQN
�)�%�����%�

MH3I
�)��%������

MHI�
���%&�$��)�

GH>�
���&��%�$��

4H4}
�$��&������

>H}G
�%�������)�

>HQQ
�%�%&���*��

QHGM
�%�&$�*��%�

NHM}
���%�����&�

NH�N
������&�%)�

3>L9<= 3HG�
�)�)��)����

3H�3
�)���������

MH4Q
��������&��

MHIQ
���%��$��*�

GHQG
���&*�%�$��

4H3>
�$�$��%�&*�

4HQ�
�$�*)����&�

>HMG
�%��*����$�

>HI>
�%����*�)��

QH>3
�%��%�*�*��

G}L9<= }HIG}
���*���)�)$�

3HMM
�)��$�)�%��

3HQ>
�)�$�����)�

3HII
�)������%��

MH4>
��������&%�

MH�}
������$�$%�

GH3>
������$�*��

GH>M
���*%�%�)&�

4H}3
�$��%�%�*��

4HG�
�$�������%�

Q}L9<= }H>NQ
���%�$���*���

}HN>4
����$����&)*�

3H}M
�����*�)��%�

3HMG
�)����)�%&�

3H>3
�)��%�)����

3HNG
�)�%�����*�

3HI>
�)������$$�

MH3�
�)�*�������

MH4�
�)������&��

MHN3
������$��%�

ML|; }HGG4
�����%���$&��

}H4GM
���$������)*�

}H>N�
���%&��������

}HQI}
�������������

}H�4G
���*�����&&%�

}HIQ}
���*���)�)$�

3H}�
����*��)��*�

3HM}
���&�$�)�%)�

3HGN
�)����)��)�

3H>}
�)�)$�)�**�

GL|; }HM4M
����������&)�

}HG3}
�����%���$*��

}H4}�
���$%����%&��

}H4�>
���%�*�������

}H>IG
���%&)���*���

}HQNI
�����%�������

}HNQI
����)����&))�

}H�QG
�������)����

}HIIG
���*�&�)�)��

3H3}
����)��)�$��

QL|; }H34Q
���)�����)*��

}H3�>
���)�)����)��

}HMGN
����������*��

}HMNI
����$&���$���

}HGGQ
�����%���$�&�

}HG�}
���$)*���%%��

}H4MN
���$�����%&$�

}H4N4
���$�)����%&�

}H>GI
���%�$�������

}H>I3
���%�������*�

3ML|; }H}�3
����*)����&%�

}H3}G
����&����))&�

}H3G}
���))$���)���

}H3>3
���)$)���)*��

}H3�3
���)�%�������

}HM}G
���)*)����$$�

}HMMQ
���)���������

}HM4I
�����������*�

}HM�}
���������$�%�

}HG}>
����%����$���

M4L|; }H}4I
����%$�������

}H}QM
����������*��

}H}�}
����*)����&��

}H}I>
�����%���)���

}H33>
���)�)���)�&�

}H3G3
���))%���)%��

}H34N
���)�����)���

}H3Q4
���)%����)�%�

}H3��
���)������))�

}HM}Q
���)*%����$��

MLC1z }H}MQ
�����$����$��

}H}G4
����$�����$��

}H}44
����$&�������

}H}>G
����%*�����&�

}H}Q4
�����*����*��

}H}N4
�����������$�

}H}�G
����*$����&%�

}H}I4
�����)���)���

}H3}�
����&����)���

}H3M}
���)�)���)$��

GLC1z }H}3I
����)*�����)�

}H}M4
�����)�����*�

}H}G3
����������$��

}H}GN
����$$����%��

}H}4Q
����%������)�

}H}>M
����%������&�

}H}Q}
�����������*�

}H}QN
����������*��

}H}N�
�����*�������

}H}�N
����*$����&��

4LC1z }H}3>
����)$����)*�

}H}3I
����)*�����)�

}H}M>
�������������

}H}G}
����������$$�

}H}GQ
����$�����%)�

}H}4M
����$*����%*�

}H}4�
����%������%�

}H}>4
����%*�����)�

}H}QG
�����%����*)�

}H}N}
�����&����*&�

NLC1z }H}}I
����������)��

}H}3M
����))����)$�

}H}3Q
����)%����)��

}H}3I
����)*�����)�

}H}MG
�������������

}H}MN
�����$����$��

}H}G}
����������$%�

}H}G4
����$�����$&�

}H}4}
����$%����%��

}H}44
����$*�������

3}LC1z }H}}N
�������������

}H}}I
����������)��

}H}3M
����))����)$�

}H}34
����)$����)��

}H}3�
����)��������

}H}M}
����)������$�

}H}MG
�������������

}H}MQ
�����������&�

}H}G}
����������$%�

}H}GG
����������$*�

M}LC1z }H}}4
�����%�������

}H}}Q
�������������

}H}}N
�����*�������

}H}}I
����������)��

}H}33
�����&����)��

}H}3M
����))����)$�

}H}3G
����)�����)��

}H}3>
����)$����)*�

}H}3N
����)�����)&�

}H}3�
����)��������

G}LC1z }H}}G
�����$�����%�

}H}}4
�����%�������

}H}}Q
�������������

}H}}N
�������������

}H}}�
�����*�����&�

}H}}I
����������)��

}H}3}
�����&����)��

}H}3M
����)�����)$�

}H}3G
����))����)��

}H}34
����)�����)��

4>LC1z }H}}G
�����������$�

}H}}G
�����$�����%�

}H}}4
�����%�������

}H}}>
�������������

}H}}Q
�����������*�

}H}}N
�������������

}H}}�
�����*�����&�

}H}}I
����������)��

}H}3}
����������))�

}H}3}
�����&����)��

Q}LC1z }H}}M
�������������

}H}}G
�����$�����$�

}H}}4
�����$�����%�

}H}}4
�����%�������

}H}}>
�������������

}H}}Q
�������������

}H}}Q
�����������*�

}H}}N
�������������

}H}}�
�����*�����&�

}H}}�
�����*�����&�

)�����	
	���	
��������������������	 �����	����	����i!������i�����
���������������!��	��
��
���	�!������	
�����	���������

q� i����	��
��������	������������	 ��������!
���������

���i
�����
������&����
��	������	������!��k���
�
i�i	!	��������
���	
	���	
���������������	 �������
���
�	���������	
�������������������������	������!���	!!�i��������������������

���i
�����
��!�������������!
����i
�����	������T��	 ���������

���i
����������
�
����l������	����
�
i�i!�� ��	 � �
���	
	���	
����W������	 ��������� ���i���	�����������������!����!	���W����!����

�!������������
�qrss�s�!���)%��
�� �����
�� 
���	��
� ��	
��

o��l��
�k



Z_.K;1x|<@10



�������� ����	
	���	
�����������������������

���
��������������
����
�������
����
����
�	��
������ !"!��#$$�%&��'!
�#()))�&�*&'����#	�����	��'��	��#���!	��'���	��#
�� ��%

+��,��
�-



./01232/456/71

89/7721:/742;455/6<



�������� ����	
	���	
�����������������������

���
��������������
����
�������
����
����
�	��
������ !"!��#$$�%&��'!
�#()))�&�*&'����#	�����	��'��	��#���!	��'���	��#
�� $�%

+,-./012,3/04/--,56

+,-./012,3/07,8

+,-./012,3/0,/-5,3

9

:
;<7

=75

9

:
>??<7

@?75

9

:
>??<7

@?75



“LEED®ing and Developing Smart Projects” 
 

8280 E. Gelding Dr., Suite 101 
Scottsdale, AZ  85260 

Sustainability Engineering Group             info@azSEG.com   480.588.7226    www.azSEG.com                             APPENDIX  
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX II 

Calculations 
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BUILDING 

or 

CONCRETE

ASPHALT
DESERT 

LANDSCAPE
TOTAL AREA Cwt

C-VALUE 0.95 0.95 0.45

AREA (ac) 2.50 0.63 0.09 3.22 0.94

DA-1 0.41 0.00 0.00 0.41 0.95

DA-2 0.14 0.24 0.02 0.40 0.93

DA-3 1.04 0.03 0.01 1.08 0.95

DA-4A 0.12 0.00 0.00 0.12 0.95

DA-4B 0.21 0.16 0.01 0.38 0.94

DA-5 0.47 0.00 0.05 0.52 0.90

DA-6 0.11 0.20 0.00 0.31 0.95

BUILDING 

or 

CONCRETE

ASPHALT
DESERT 

LANDSCAPE
TOTAL AREA Cwt

C-VALUE 0.95 0.95 0.45

AREA (ac) 1.66 1.34 0.18 3.18 0.92

EX-1 0.20 0.00 0.00 0.20 0.95

EX-2 0.67 0.00 0.00 0.67 0.95

EX-3 0.00 0.24 0.00 0.24 0.95

EX-4 0.00 0.36 0.00 0.36 0.95

EX-5A 0.12 0.00 0.00 0.12 0.95

EX-5B 0.35 0.00 0.01 0.36 0.94

EX-6 0.13 0.74 0.17 1.04 0.87

EX-7 0.19 0.00 0.00 0.19 0.95

Weighted Runoff Coefficient-Calculations (Cw)

EXISTING OVERALL SITE Cw

PROPOSED OVERALL SITE Cw
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36" at S=0.0063 ft/ft; d/D=1.0

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.006Channel Slope

in36.0Normal Depth

in36.0Diameter

Results

cfs52.94Discharge

ft²7.1Flow Area

ft9.4Wetted Perimeter

in9.0Hydraulic Radius

ft0.00Top Width

in28.4Critical Depth

%100.0Percent Full

ft/ft0.007Critical Slope

ft/s7.49Velocity

ft0.87Velocity Head

ft3.87Specific Energy

(N/A)Froude Number

cfs56.94Maximum Discharge

cfs52.94Discharge Full

ft/ft0.006Slope Full

UndefinedFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%100.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in36.0Normal Depth

in28.4Critical Depth

ft/ft0.006Channel Slope

ft/ft0.007Critical Slope

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

8/26/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterLIBW Pipe Capacity Calculations.fm8



48" at S=0.0063 ft/ft; d/D=1.0

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.006Channel Slope

in48.0Normal Depth

in48.0Diameter

Results

cfs114.01Discharge

ft²12.6Flow Area

ft12.6Wetted Perimeter

in12.0Hydraulic Radius

ft0.00Top Width

in38.7Critical Depth

%100.0Percent Full

ft/ft0.007Critical Slope

ft/s9.07Velocity

ft1.28Velocity Head

ft5.28Specific Energy

(N/A)Froude Number

cfs122.64Maximum Discharge

cfs114.01Discharge Full

ft/ft0.006Slope Full

UndefinedFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%100.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in48.0Normal Depth

in38.7Critical Depth

ft/ft0.006Channel Slope

ft/ft0.007Critical Slope

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

8/26/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterLIBW Pipe Capacity Calculations.fm8
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Preliminary Grading and Drainage Plans 
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APPENDIX  VI 

Stormwater Storage Waiver 

mailto:info@azSEG.com
http://www.azseg.com/


Request for Stormwater Storage Waiver Rev. 9-Sep-18 

Request for Stormwater Storage Waiver 

City of Scottsdale Plan/Case Numbers: 
____ - DR - ___ ____ - PP - ____ PC#_________ 

Requests for stormwater storage waivers are reviewed as part of case submittals for the associated project.  This form should be 
included in the preliminary drainage report with the applicant’s portion completed.  The preliminary drainage report shall include 
supporting documentation and analysis as needed to support the requested wavier.    

Date  Project Name 

Project Location  
Applicant Contact Company Name 

Phone   E-mail

Address  

Waiver Criteria 

A project must meet at least one of three criteria listed below for the city to consider waiving some or all required stormwater storage.  
However, regardless of the criteria, a waiver will only be granted if the applicant can demonstrate that the effect of a waiver 
will not increase the potential for flooding on any property.  Check the applicable box and provide a signed and sealed 
engineering report and supporting engineering analysis that demonstrate the project meets the criteria and that the effect of a waiver 
will not increase the potential for flooding on any property. 

If the runoff for the project has been included in a storage facility at another location, the applicant must demonstrate that the 
stormwater storage facility was specifically designed to accommodate runoff from the subject property and that the runoff will be 
conveyed to this location through an adequately designed conveyance facility. 

It should be noted that reductions in stormwater storage relating to  

 1. The development is adjacent to a conveyance facility that an engineering analysis shows is designed and constructed to
handle the additional runoff from the site as a result of development. 

 2. The development is on a parcel less than one-half acre in size.

 3. Stormwater storage requirements conflict with requirements of the Environmentally Sensitive Lands Ordinance (ESLO).

For a full storage waiver, a conflict with ESLO is limited to: 

• Property located in the hillside landform as defined in the city Zoning Ordinance

• Property in the upper desert landform that has a land slope steeper than 5% as defined in the city Zoning Ordinance

• Property within the ESL zoning overlay district where the only viable location for a stormwater storage basin
requires blasting

This full waiver only applies to those portions of property meeting one of these three requirements. 

100-year/2-hour storage is allowed, but not required for redevelopment projects and development within the ESL zoning
overlay.  Rather, these projects must store enough stormwater to attenuate post-development flows to predevelopment
levels, considering the 10- and 100-year storm events (S.R.C. Sections 37-50 and 37-51).

By signing below, I certify that the stated project meets the waiver criteria selected above as demonstrated by the attached 
documentation.  

Stormwater Management Department 
7447 E Indian School Road, Suite 125, Scottsdale, AZ  85251  Phone: 480-312-2500 

10-16-2020 The Triangle

3rd Avenue and Indian School Road, Scottsdale AZ

Ali Fakih SEG

480-588-7226

8280 E. Gelding Dr. Suite 101, Scottsdale, AZ 85260

ali@azseg.com

✔

10-ZN-2020



Request for Stormwater Storage Waiver Rev. 9-Sep-18 

Request for Stormwater Storage Waiver 
City of Scottsdale Plan/Case Numbers: 

____ - DR - ___ ____ - PP - ____ PC#_________ 

CITY STAFF TO COMPLETE THIS PAGE

Project Name      ____________________________________________________________ 

Check Appropriate Boxes: 

 Meets waiver criteria (specify):   1   2   3  

Recommended Conditions of Waiver: 

 All storage requirements waived. 

 Post-development peak discharge rates do not exceed pre-development conditions. 

 Other: 

Explain: __________________________________________________________________________ 
   __________________________________________________________________________ 

 Waiver approved per above conditions. 

 Floodplain Administrator or Designee          Date 

Stormwater Management Department 
7447 E Indian School Road, Suite 125, Scottsdale, AZ  85251  Phone: 480-312-2500 

The Triangle

10-ZN-2020

X X

X

X

11/FEB/2022



Request for Stormwater Storage Waiver Rev. 9-Sep-18 

Request for Stormwater Storage Waiver 
City of Scottsdale Plan/Case Numbers: 

____ - DR - ___ ____ - PP - ____ PC#_________ 

In-Lieu Fee and In-Kind Contributions 

In-lieu fees are only applicable to projects where post-development peak discharge rates exceed pre-development 
levels, based on the 10- and 100-year storm events.  If the city grants a waiver, the developer is required to calculate 
and contribute an in-lieu fee based on what it would cost the city to provide a storage basin, sized as described below, 
including costs such as land acquisition, construction, landscaping, design, construction management, and 
maintenance over a 75-year design life.  The fee for this cost is $3.00 per cubic foot of stormwater storage for a virtual 
storage basin designed to mitigate the increase in runoff associated with the 100-year/2-hour storm event.  The 
applicant may submit site-specific in-lieu fee calculations subject to the Floodplain Administrator’s approval. 

The Floodplain Administrator considers in-kind contributions on a case-by-case basis.  An in-kind contribution can 
serve as part of or instead of the calculated in-lieu fee.  In-kind contributions must be stormwater-related and must 
constitute a public benefit.  In-lieu fees and in-kind contributions are subject to the approval of the Floodplain 
Administrator or designee.  

Project Name  

The waived stormwater storage volume is calculated using a simplified approach as follows: 

V = ∆CRA; where

V = stormwater storage volume required, in cubic feet, 
∆C = increase in weighted average runoff coefficient over disturbed area (Cpost – Cpre), 
R = 100-year/2-hour precipitation depth, in feet (DSPM, Appendix 4-1D, page 11), and 
A = area of disturbed ground, in square feet 

Furthermore, 

Vw = V – Vp; where 
Vw = volume waived,  
V   = volume required, and 
Vp = volume provided 

 An in-lieu fee will be paid, based on the following calculations and supporting documentation: 
In-lieu fee ($) = Vw (cu. ft.) x $3.00 per cubic foot = ___________________ 

 An in-kind contribution will be made, as follows:
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

 No in-lieu fee is required.  Reason: 
 _____________________________________________________________________________________ 
 _____________________________________________________________________________________ 

Approved by: 

Floodplain Administrator or Designee Date 

Stormwater Management Department 
7447 E Indian School Road, Suite 125, Scottsdale, AZ  85251  Phone: 480-312-2500 

R =  ____________________  
∆C=  _____________________  
A = _____________________  
V = _____________________  
Vp= _____________________  
Vw= _____________________  

The Triangle

2.16

0.02

3.18

499

0

499

$1,497

✔

10-ZN-2020

11/FEB/2022




