
bibsen
Date

bibsen
Date



bibsen
Date

bibsen
Date



 
 
 

 
Drainage Report                  Kland Civil Engineers 
Megerdichian Assisted Seniors Center (MASC)                     #K15153 

3 

    
 

1. Introduction  
 

The purpose of this report is to compare the existing and proposed drainage for the 
Megerdichian Assisted Seniors Center (MASC) project. The proposed site is located at 
8849 E Cholla Street in Scottsdale, AZ 85260.  
 
This report consists of description of existing condition, proposed condition, methods 
of analysis and conclusion. The drainage report serves to confirm that the proposed 
project does not affect the existing drainage pattern in a significant way, and has been 
designed in accordance with our understanding of known applicable City of Scottsdale 
criteria, requirements and design standards for storm water management. 

2. Site Description 
 
The Megerdichian Assisted Seniors Center (MASC) is located within a portion of Lot 3 in 
the Southwest Quarter of Section 19, Township 3 North, Range 5 East of Gila and Salt 
River base and Meridian, Maricopa County, Arizona. The site is bordered on the west by 
Pima Freeway, on north by Cholla Street, and on the east and south by previously 
developed properties. The current zoning of the site is R1-35 according to Maricopa 
County Assessor’s Office.  
 
Please see Vicinity Map below.  
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Currently, the site includes several parking lots and paved driveways, three single story 
buildings which are connected by a dirt road, and a retention area. The remaining 
portion on the south of the site is open space area which the proposed development 
will occur on. The proposed development includes a senior center building (21,800 sf), 
and the required parking spaces. 
 
Please see Appendix G for Master Plan. 

 
Federal Emergency Management Agency (FEMA) Designation 
 
The subject site lies within Zone X according to on the Federal Emergency Management 
Agency (FEMA) Flood Insurance Rate Map (FIRM) Map Number 04013C1760L, dated 
10/16/2013.  
 
The FIRM Panel defines a Zone X designation as follows: 
 
Areas of 0.2% annual chance flood; areas of 1% annual chance flood with average depths 
of less than 1-foot or with drainage areas less than 1 square mile; and areas protected 
by levees from 1% annual chance flood. 
 
See Appendix A for FEMA Exhibit. 

3. Existing Drainage 
 
Offsite Drainage  
 
There is an existing drainage channel along the north site of the site in the developed 
portion of the site. This drainage channel collects storm water from the existing 
residential neighborhood and discharges to the existing ADOT channel along the west 
side of the site. The north channel was designed and sized per the Armenian Apostolic 
Church Drainage Report prepared by Speedie and Associates, Dated 10/27/1989. 
According to the Drainage report the 100-year peak flow was calculated to be 74 cfs 
and the 10-year peak flow to be 39 cfs. The drainage channel was designed to have a 
capacity over 80 cfs. The ADOT channel plans show that the channel was sized for the 
100-year peak flow. The profiles show that the channel generally provides 1-foot of 
freeboard to the 100-yr hydraulic grade line. There is a hydraulic jump at the far south 
end of the site that appears to be due to a maintenance access ramp into the bottom 
of the drainage channel. At this point the freeboard is reduced approximately 0.25-feet 
which provided approximately 1.7-feet of free board to the existing building.  
 
At final design the proposed improvements will not alter the channel and that the finish 
floor of the proposed structure will be set to adequately protect the structure from any 
uncertainties of the original channel design flow. 
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Onsite Drainage  
 
The site slopes from the north to the east with an approximately 5 feet of fall. For the 
portion of the site that is developed there is an existing retention basin that accept 
most the storm water runoff.  
 
Per the engineering documents for the developed part, the retention volume required 
for the 100-year-2-hour storm event is 28,770 cft and the volume provided in the 
retention basin is 30,400 cft. Per our modeling with Civil 3d using survey data, we 
calculated the retention volume provided in this basin about 17,602 cft. We are 
proposing expansion of this basin to provide about 37,000 cft and three drywells for 
water dissipation in less than 36 hours per 0.1 cfs dissipation rate. The volume provided 
will be adequate for this phase of development and any potential future ones. 
 
The historic outfall for this basin is via a catch basin provided at the proposed highwater 
elevation, which connects to an existing 12” storm drain pipe that continues to the 
west. This pipe will be removed in our proposed plans, and the outfall will be from the 
parking lot to the east of the basin to the next tributary area and eventually to the 
ultimate outfall of the site.  
 
There is a small portion of access drive and the trash encloser that drains directly to 
the ADOT drainage channel on the west side of the site. In addition, the retention basin 
has a pipe connection to the ADOT channel that allows excess storm water to overflow 
to the channel. The south portion of the site that is undeveloped discharges directly to 
the ADOT channel through a spillway located approximately 250-feet north of the south 
property line.   
 
Please see Appendix C for Drainage Channel Report and ADOT plans and Appendix E for 
Existing Drainage Map. 

4. Proposed Drainage 
 
Offsite Drainage  
 
No offsite drainage changes are planned with this development. The new development 
will provide 100-year 2-hour retention which will reduce the current storm water 
discharge to the ADOT channel. In addition, the overflow pipe from the existing 
retention basin will be removed. For storm events great than the 100-year storm the 
site outfall will remain to the ADOT drainage channel as it has historically.  
At final design the proposed improvements will not alter the channel and that the finish 
floor of the proposed structure will be set to adequately protect the structure from any 
uncertainties of the original channel design flow. 
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Onsite Drainage  
 
For the purpose of the stormwater management the required retention will be provided 
in surface basins and underground retention tanks. The existing retention basin will be 
enlarged with this development as narrated above in the Existing Drainage/Onsite. In 
addition there are 4 proposed surface basins along the east and south side of the new 
development The 10’ diameter underground retention tanks are located in the 
southeast corner of the site. 
 
All existing and new finished floors are set to be at least 1’ above the high water 
elevations and outfall elevations of the retention basins. In order to maintain the 
existing drainage pattern, we are providing catch basins to catch the storm water flow 
through the drives. The catch basins are connected to the underground storage tanks 
via storm drain pipes. The underground retention tanks are in the parking area on the 
east side of the southern portion of the property to not impact the ability to plant trees 
or intrude into water easement. Storm water in excess of the retention tank volume 
will back up the storm pipe and overflow at the ultimate outfall/ historic out fall for 
the site. 
 
The Ultimate out fall for the site is located on the west site and drains into an existing 
drainage channel.  
 
See Appendix F for Proposed Drainage Map and Appendix G for Master Plan. 
 
First Flush 
 
Since the site retention volume is designed to retain 100-year-2-hour storm event, it 
will also hold the first flush volume. 

5. Methodology 
 
 
The onsite storm drain system will be modeled using Haestad Methods, StormCAD v5.5 
at the time of final design. Calculations will be provided in the final drainage report. 
The anticipated 100-year peak flows contributing to the storm drain inlets and building 
roof drains were calculated using the Rational Method. To study the effect of this 
development on the natural drainage characteristics, the weighted runoff coefficient 
was calculated to be 0.81. The 100-year intensity was also determined using NOAA Atlas 
14, Volume 1, Version 5 for a 5 minute time-of-concentration.  
 
Q100 = CIA  

 
Q100 = Peak Flow in cubic feet for the selected storm reoccurrence interval 

C = Runoff Coefficient  
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I = Rainfall Intensity (7.55 in/hr per NOAA Atlas 14, Volume 1, Version 5) 

A = Drainage Area in Acres 
 
The weighted runoff coefficient for the site is calculated based on the runoff 
coefficients used by the City of Scottsdale which are 0.5 for Landscape and permeable 
surfaces and 0.95 for Impermeable surfaces: 

C = (Cp × Ap + Ci × Ai) ÷ (Ap + Ai) 

Ap = 112,810 sft (Landscape and permeable surfaces)  
Ai = 209,680 sft (Impermeable surfaces)  
Cp = 0.5 
Ci = 0.95 
C = 0.81 

The required retention volume for precipitation depth for 100-year-2-hour storm event 
was determined by using the following equation:  

 
Vr = (P/12) × (C × A)  

    
Vr = Volume of storm water retention in cubic feet for the selected storm reoccurrence interval 

C = 0.81 Runoff Coefficient 

P = Rainfall Depth, in inches (2.22″ per NOAA Atlas 14, Volume 1, Version 5)  
A = Drainage Area is square feet 

The required retention for this site will be provided in 282 linear feet of 10’ diameter 
underground retention tanks (retention volume = 22,148 cf) and four retention basins 
(retention volume = 40,452 cf) providing a total volume equal to 62,425 cf.  
 
See Appendix B for Drainage Calculations and Appendix for Weighted ‘C’ Exhibit. 
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6. Summary 
 

Based on KLAND’s understanding of the applicable City of Scottsdale criteria, 
requirements and design standards associated with drainage, it can be concluded that: 
 

• The onsite storm drain system will be modeled using Haestad Methods, StormCAD 
v5.5 at the time of final design.  

• The anticipated 100-year peak flows contributing to the storm drain inlets and 
building roof drains will be calculated using the Rational Method.  

• The retention will be provided through both the surface basins and underground 
storage tanks for the anticipated runoff from the 100 year 2 hour storm event. 

• The retention tank will be designed to dewater in less than 36 hours via drywells. 

• The proposed conditions of the site do not significantly alter runoff pattern from 

the existing condition.  

• Offsite flows are not impacting the site. 

• The finish floor is set at 1 foot above the 100 year 2 hour retention high water.  
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APPENDIX A 
 
 
 

FEMA Exhibit 
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APPENDIX B 
 
 
 

Drainage Calculations 
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Surface Type C Factor Area (sft)

Impervious 0.95 2150
pervious 0.5 13626

C Weighted

Surface Type C Factor Area (sft)

Impervious 0.95 3153
pervious 0.5 4643

C Weighted

Surface Type C Factor Area (sft)

Impervious 0.95 115532
pervious 0.5 35397

C Weighted

Surface Type C Factor Area (sft)

Impervious 0.95 95582
pervious 0.5 52353

C Weighted

WEIGHTED C FACTOR BASED ON SURFACE TYPE FOR 
AREA B

0.84

WEIGHTED C FACTOR BASED ON SURFACE TYPE FOR 
AREA D

0.78

0.68

WEIGHTED C FACTOR BASED ON SURFACE TYPE FOR 
AREA C

0.56

WEIGHTED C FACTOR BASED ON SURFACE TYPE FOR 
AREA A
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We have determined most critical inlets per engineering judgment and calculated
 Q100 for each sub-area.

Area Area C Tc i100  Q100

(sf) (acre) (weighted) (min) (in/hr) (cfs)

A1 7,796 0.18 0.95 5 7.55 1.28

B1 14,712 0.34 0.95 5 7.55 2.42

B2 14,153 0.32 0.95 5 7.55 2.33

B3 18,213 0.42 0.95 5 7.55 3.00

B4 14,596 0.34 0.95 5 7.55 2.40

B5 11,496 0.26 0.95 5 7.55 1.89

B6 9,650 0.22 0.95 5 7.55 1.59

B7 28,434 0.65 0.95 5 7.55 4.68

B8 32,102 0.74 0.95 5 7.55 5.29

B9 7,560 0.17 0.95 5 7.55 1.24

C1 2,273 0.05 0.95 5 7.55 0.37

A = Area is acres

RATIONAL METHOD- MOST CRITICAL INLETS
INLET 
LABEL

Q100 = CIA

C = Runoff Coefficient 

I = Rainfall Intensity for 10-minute time-of-concentration 
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Below is a summary of tributery areas that sum to the total site area. Also shown is the retention volume required for each area and volume provided
in surface or underground retention basins.

Sub-Area 
(onsite)

Area (sf)
Area 
(acre)

C100
P100 YR, 2 

HR (in)
Vol. Req. 

(cf) 
Surface Vol. 

Prov. (cf)
Total Tank Length 

Provided (LF)
Underground 
Vol. Prov. (cf)

Total Vol. 
Prov. (cf)

Excess 
Volume 

(%)
DRYWELLS

A 7,796.00 0.18 0.68 2.22 980.74 1,442.0 0.0 0.0 1,442.0 47.0 0

B 150,929 3.465 0.84 2.22 23,454.4 0.0 300.0 23,561.9 23,561.9 0.5 2
C 15,776 0.362 0.56 2.22 1,634.4 1,757.0 0.0 0.0 1,757.0 7.5 0
D 147,935 3.396 0.78 2.22 21,347.0 37,078.0 0.0 0.0 37,078.0 73.7 3

Total 314,640.0 7.4 - - 47,416.5 40,277.0 300.0 23,561.9 63,838.9 34.6 5

RETENTION BASIN CALCULATIONS
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BASIN HWE BOT VOL (P) VOL (R) TOTAL VOL (P) DRYWELL*

A 80.6 79.6 1,442 1,139 1,442 0
C1 81.4 81.0 803 0
C2 82.5 82.0 106 0
C3 82.6 82.1 848 0
D 82.3 79.3 37,078 21,620 37,078 3

* DRYWELL CALCULATIONS IS BASED ON 0.1 CFS PERCOLATION RATE. 

FOR BASINS WITHOUT A DRYWELL, FINAL PERCOLATION RATE AND NUMBER OF 

DRYWELLS WILL BE DETERMINE AT THE TIME OF CONSTRUCTION.

BASIN HWE BOT VOL (P) VOL (R) TOTAL VOL (P)

D 82.3 80.2 17,602 30,400 17,602

1,7571,634

EXISTING SURFACE BASIN INFORMATION

PROPOSED SURFACE BASINS INFORMATION
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APPENDIX C 
 
 
 

Drainage Channel Report and ADOT Plans 
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APPENDIX D 
 
 
 

Weighted ‘C’ Exhibit 
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APPENDIX E 
 
 
 

Existing Drainage Map 
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APPENDIX F 
 
 
 

Proposed Drainage Map 
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