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1.0 INTRODUCTION 

This drainage report has been prepared under a contract with 7445 East Chaparral Road -
Scottsdale, LLC, owner and developer of the Sage Residential - Phase II (formerly known as Sage 
Condominiums - Phase II) project in Scottsdale. The purpose of this report is to provide 
hydrological and hydraulic analysis, required by the City of Scottsdale, to support the site civil 
engineering elements of Sage Residential - Phase II. The project includes the construction two 
25,000 square foot condominium buildings, paved access to the underground garages beneath the 
buildings, street frontage improvements to Woodmere Fairway, and site landscaping. The 
buildings are elevated to be constructed above the base flood elevation. Preparation of this report 
has been done in accordance with the procedures detailed in the City of Scottsdale Design 
Standards and Policies Manual (Reference 1) and Drainage Design Manuals for Maricopa County, 
Arizona, Volumes I & II (References 2 and 3). 

The proposed Sage Residential -Phase II project is located between Woodmere Fairway and the 
Arizona Canal, adjacent to Highland Avenue, within the City of Scottsdale, Maricopa County, 
Arizona. The site is located within Section 23, Township 2 North, Range 4 East of the Gila and 
Salt River Base and Meridian. 

Sage Residential - Phase II is one of the final real estate developments bound within Scottsdale 
Road, Chaparral Road, and the Arizona Canal. Figure 1 in next page is the Project Vicinity Map. 
Access to the site will be provided via one entrance off of Woodmere Fairway between the two 
new buildings of Phase II. The project is located within what is considered the Downtown Core 
Area of the City of Scottsdale General Plan. 

The proposed Sage Residential - Phase II project is approximately 2.17 acres. It consists of two 
buildings with mixed use. Ground elevations around the building foundations will be raised above 
the existing 1 00-year base flood elevation. 

2.0 EXISTING DRAINAGE CONDITIONS 

According to the existing topography in the area, the general lay of the land is in a southeasterly 
direction towards to the Arizona Canal. The area is known as Indian Bend Wash Side Channels 
System - Reach 4. Runoff from this area drains toward the canal and pond against the canal bank. 
Existing catch basins in the area will collect the runoff and discharge it to an existing! O'x5 ' box 
culvert along the west bank of the Canal. Emergency outfall is the low points in the canal bank 
where the runoff can weir over to the east. 

Currently, Chaparral Road cuts all the offsite flow from the north. Most of the flow from the north 
and west is collected in a large grate inlet box next to the Canal north of Chaparral Road. There is 
a 96" pipe connecting to the inlet box. This 96" pipe conveys most of the flow east under the 
Canal toward Indian Bend wash. Please refer to Exhibit A in Appendix E for an illustration of the 
offsite drainage conditions. 
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Any flow that doesn't get conveyed by the 96" pipe flows through an 8'x'4' box culvert across 
Chaparral Road to the south. The offsite drainage analysis was performed recently in a Letter of 
Map Revision (LOMR) for Safari Drive Phase 2 which was approved by City of Scottsdale and is 
pending FEMA approval (Reference 4). According to this LOMR analysis, there is 68 cfs 
conveyed by the 8'x'4 ' box culvert across Chaparral Road to the south during the 100-year event. 
Combining with the local drainage, the flow increases to 114 cfs at the southwest end of the 
project. Excerpts from the LOMR study are included in Appendix D. 

The 8'x4 ' box culvert south of Chaparral Road conveys the flow southwesterly through a 
combination of open channel and a 1 O'x5' box culvert to a junction box next to the Safari 
development at the northeast corner of Scottsdale Road and Camelback Road. At that point, an 
11 ' x9.5 ' box culvert conveys the flow under the Canal toward the east and ultimately discharge 
into Indian Bend Wash. 

Scottsdale Road intercepts and conveys offsite drainage from the north to the south by surface and 
storm drain. (See Exhibit A). According to the LOMR analysis, the 100-year flow is contained in 
Scottsdale Road section to the south. Therefore, the only offsite drainage area can potentially 
impacting the project site is the local area south of Chaparral Road and east of Scottsdale Road. 

Woodmere Fairway is a fully improved street with mountable curb and gutter that drains in a 
southwesterly direction toward Thornwood Drive. It intercepts majority of the local offsite 
drainage and conveys to a low point where Woodmere Fairway and Thornwood Drive intersect at 
the southwest end of the project. The runoff then flows toward a spillway structure that is 
connected to an open channel adjacent to the Canal: 

The current published FEMA Flood Insurance Rate Map (FIRM) for this area is 04013C1770L 
(Effective date is October 16, 2013). Portions of the site were located within Zones A and X. 

Zone A is defined as the flood insurance rate zone that corresponds to the 1 00-year floodplains that 
are determined in the Flood Insurance Study by approximate methods. Because detailed hydraulic 
analyses are not performed for such areas, no Base Flood Elevations or depths are shown within 
this zone. Zone X is defined as "areas of 500-year flood; areas of 1 00-year flood with average 
depths of less than 1 foot or with drainage areas less than 1 square mile; and areas protected by 
levees from the 1 00-year flood ." A copy of the FIRM panel is provided as Figure 2 in next page. 

According to the recent LOMR study, the project area is not subject to ponding as shown in the 
current FEMA Insurance Rate Map. Once the LOMR is approved by FEMA, the project site will be 
located in a Zone X. Please see the excerpts in Appendix D for more details. 

However, before the LOMR is approved by FEMA and the floodplain is revised, the project will still 
be designed as if it is partially located in FEMA's Zone "A" and the finish floors will be designed 
accordingly and will be described in details in this report. 

3 
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3.0 PROPOSED DRAINAGE PLAN 

The proposed drainage plan is presented in three parts: onsite drainage, off-site drainage, and 
storage requirements. The design will follow City of Scottsdale' s Design Standards & Policies 
Manual (Reference 1 ). 

3.1 Offsite Drainage Design 

As described previously, Woodmere Fairway intercepts most of the offsite drainage in the 
roadway. There are three existing catch basins in Woodmere Fairway in front of Sage 
Residential Phase I and Phase II. These catch basins are connected directly to the existing 
1 O'x5 ' box culvert adjacent to Arizona Canal. 

There is one existing catch basin on Woodmere Fairway in front of the project site (Phase 
II). As part of this project, this existing catch basin will be replaced by a new catch basin. 
And an additional catch basin will be installed in front of the north building. These catch 
basins will be connected with the onsite storm drain systems which connect directly to the 
10'x5 ' box culvert. 

The drainage areas for these catch basins are depicted in Exhibit B, Drainage Map (Sub
basins 19 and 20). The north boundary of Sub-basin 20 is delineated at an existing catch 
basin in Woodmere Fairway. It was designed and installed by Phase I development. It is a 
1 0' curb inlet opening catch basin with grate. It will intercept all the flow from the north. 
However, if there is any bypass flow, it will simply flow by Catch Basin 11 toward Catch 
Basin 4. The ultimate outfall for this excess flow is the spillway by Woodmere Fairway at 
the south end of the project which is only 0.11' higher than the low point at Catch Basin 4. 

The hydrology analysis is based on the Rational Method following Maricopa County Flood 
Control's methodology. NOAA-14 precipitation data are used for the analysis. To 
simplify the calculations, a minimum of Time of Concentration of 5 minutes was used for 
these basins. The results are presented in Appendix A. 

MAG standard curb opening catch basins will be used for these catch basins on Woodmere 
Fairway. The sizing of the catch basins is performed using Flow Master. A clogging factor 
of 80% is used for the curb opening catch basins in either on-grade or sump conditions 
according to Table 3.2 of Maricopa County Flood Control District's Hydraulic Manual. 
The results are included in Appendix B. 

Another local offsite drainage impacting the site is Phase I of Sage Condominiums-Phase I 
immediately northeast of the project site. Sage Condominiums-Phase I was formerly 
known as the "Reflections on the Canal". Arroyo Engineering prepared the final drainage 
report for the "Reflections on the Canal". Please see Appendix D for a copy of the report. 

5 
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Subsequently, Arroyo Engineering prepared two addendums to update the drainage report. 
A copy of the second addendum is also attached. In summary, Arroyo Engineering's Final 
Drainage Report and addendums provided overall drainage concepts for both Phase I and 
Phase II of Sage Condominiums. 

M3 Engineering provided the final construction document for Sage Condominiums Phase I. 
According to the as-built plans prepared by M3 Engineering, the required 1 00-year 2-hour 
retention volume is 12,500 ftJ. However, only 3,075 ft3 was provided. Therefore, there is 
a 9,425 ft3 of volume shortfall. The excess runoff will drain toward Phase II at the 
northeast comer. It was agreed that the volume shortfall would be provided in Phase II. 

In order to quantify the flow rate from Phase I, Rational Method was used to estimate the 
100-year peak discharge. Maricopa County Flood Control ' s DDMSW software was used 
for the Rational calculation. It is estimated that the 1 00-year rainfall event will result in 
approximately 8.1 cfs from Phase I. DDMSW output is included in Appendix A. A MAG 
standard 537 double grate catch basin is installed to incept the flow from Phase I. The 
hydraulic calculation ofthis catch basin is provided in Appendix B. 

3.2 Onsite Drainage Design 

Sage Residential Phase II is divided into 18 drainage sub-basins according to the proposed 
grading plan. Please refer to Exhibit B, Drainage Map in Appendix E. The runoff from 
Sub-basins 1 through 6 drains directly into six retention basins next to the Arizona Canal. 
The runoff from Sub-basins 7 through 18 drains to the front toward Woodmere Fairway. 
These sub-basins represent onsite areas mostly from the building roofs. Grate inlet catch 
basins will be installed in these sub-basins to capture the flow between the sidewalk and 
the buildings. Two storm drain systems are used to convey the flow from these sub-basins. 

Rational Method is used to calculate the peak flows for these sub-basins. The 1 00-year 
peak flows are used to size the catch basins and storm drains. A conservative runoff 
coefficient of 0.95 is used for Sub-basins 7 through 18. Catch basins are sized using 
FlowMaster and a clogging factor of 50% is used for all grate inlets in the sag. There are 
two storm drain system used to connect all the catch basins, one in front of each building. 
The storm drains run around the buildings toward the canal and connect to the existing 
10'x'5 box culvert at the north and south ends of the project. 

Bentley' s StormCAD is used to perform the hydraulic calculations for the storm drain 
systems for both 100-year and 10-year events. The tail water condition is based on the 
Manning's equation for the 1 O'x5 ' box culvert at a slope of 0.003 . A rating table is 
generated using FlowMaster and the values are entered in StorrnCAD for tailwater 
calculations. For the 1 0-year event, half of the flow was used in the box culvert since there 
is no 1 0-year analysis in the LOMR study. The Storm CAD results along with the tail water 
rating table are included in Appendix B. 

6 
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Composite runoff coefficients are used for Sub-basins 1 through 6 since the runoff from 
these areas will be used to size the retention basins. See next section for detailed 
descriptions of retention calculations. 

3.3 Retention Requirements 

City of Scottsdale requires the retention volume to match pre versus post development for 
Sage Residential Phase II. Previously, the project consisted of two buildings, parking 
spaces and tennis courts. A comparison is made between the pre and post development 
conditions including the runoff coefficients. The results are shown in Appendix C. 
According to the comparison, the post development almost matches the pre-development 
conditions with slightly less impervious areas. Therefore, retention requirement can be 
waived for Phase II of Sage Residential development. 

However, the project is still required to provide retention volume for the shortfall of Phase 
I development, or 9,425 ft3

. Six retention basins are proposed along the Arizona Canal and 
at the southwest end of the project. The total volume provided by these retention basins is 
10,381 ft3 which is greater than 9,425 ft3

. This also satisfies the first flush requirement to 
provide retention volume for the first half inch of rainfall as calculated below: 

V frrst flush = 0 .5'' x Area 
= (0.5/1 2) x (2.17 acres x 43 ,560) 
= 3,939 ft3 

The calculations for the onsite retention basins can be found in Appendix C. 

The retention basins are shown on the grading plans and on Exhibit B, in Appendix E. 
Basin 1 has a high water elevation of 1276.00 and the remaining retention basins have the 
same high water elevation of 1279.30. Basins 2 through 6 are connected using an 8" storm 
pipe to provide equalization. There is also an 8" pipe connecting Basin 1 and 2. However, 
because the high water elevations are different between these basins, there is plate with 
2.5" orifice over the 8" pipe to only allow bleed-off water going through. During the 100-
year event, the retained water will travel between basins through the equalization pipes 
among Basins 2 through 6. Any flow that exceeds the capacity of the 8" equalization pipe 
will overtop the adjacent sidewalk to the next basin. Eventually, the water will overtop 
Basin 2 into Basin 1 where it will continue overtop in an existing spillway at the south end. 
The overtopping is modeled using the broad crest weir. The dynamics of flow between 
basins are analyzed using Culvert Master to model the 8" pipe as a culvert and overtopping 
as the weir. The 1 00-year peak flow is used in the analysis and the results are presented in 
Appendix C. 

The bleed off for the retention basins are through two connections directly to the 10'x5 ' 
box culvert. The first one is the catch basin located in Basin 4. A 2.5" orifice plate is used 
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to restrict the flow from the catch basin into the culvert. Using an average head of 1.5 ', the 
flow through the orifice is estimated to be 0.13 cfs. 

The second bleedoff location is located in a headwall in Basin 1. A 2.5" orifice is installed 
at the inlet of the headwall to restrict the flow. Using an average had of 1.5 ', the flow 
through the headwall is also estimated to be 0.13 cfs. Therefore, total bleed off rate is 0.26 
cfs. The calculation for the orifice flow is provided by FlowMaster and is provided in 
Appendix C. 

Total time of disposal = V --;- Bleedoff Rate 
= 10,381 --;- 0.26 

3.4 Water Quality 

= 39,927 seconds 
= 11.1 hours 

The Flood Control District of Maricopa County (FCDMC) requires the first flush volume 
to be treated before discharging to its facility, the 1 O'x5 ' box culvert. Therefore, storm 
water filtration systems will be installed at three locations before storm water is discharged 
to the 1 O' x5' box culvert. 

There are three locations where the storm water will be discharged into FCDMC' s box 
culvert. Manholes will be installed just before the discharging. The first location is the 
catch basin in Basin 4. The second and third locations are in the north and south storm 
drain just before they discharge to the box culvert. A Contech® Stormwater Management 
CDS System or equivalent will be used at these locations in the manholes. 

The filtration system will handle at least the first flush flow rate while letting larger flows 
pass by. The first flush flow rates are calculated following the standards in the Drainage 
Policies and Standards for Maricopa County, Arizona. The results are included in 
Appendix C. 

3.5 Storm Water Management Plan 

A Storm Water Pollution Prevention Plan (SWPPP) has been prepared according to 
ADEQ' s AZPDES requirements. Silt fence will be installed along the canal ban1c All 
catch basins will have inlet protection to prevent construction water enter the storm drain 
system. A construction entrance will be constructed to trap construction dirt. A copy of 
the SWPPP and ADEQ' s Notice oflntent (NOI) certificate are included in Appendix F. 

8 
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3. 6 Lowest Finish Floors 

The lowest finish floor elevations for both buildings are set at 1280.50' which is over 1' 
above the high water elevation in the retention basins (1279.30). It is also higher than the 
highest overtopping elevation of 1279.87 between Basin 2 and Basin 3. 

Since the project site is located in the Flood Zone A, the finish floor elevations are also set 
at least 1.2' above the weir elevation in the lowest bank elevation of Arizona Canal. This 
ultimate outfall is located near the southeast comer of Blue Sky project with the top of 
bank elevation of 1279.20. This location is approximately 1,175 ' south of the project along 
the Canal. 

Excerpts from the Final Drainage Report for Blue Sky are included in Appendix D. 

Both buildings have underground parking garage. The entrance to the parking garages are 
set equal to the lowest finish floor elevation of 1280.50. 

I 6.0 CONCLUSIONS 

I 
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Based on the results of this study, it can be concluded that: 

• The Sage Residential - Phase II project will be developed according to the City of 
Scottsdale Design Standards and Policies Manual. 

• The proposed buildings and garage entrances will be free from inundation during a 100-
year storm event. 

• The site development includes retention basins that are designed to provide adequate 
retention required for the project and the retained water will be disposed into the existing 
box culvert along the western side of the Arizona Canal within 36 hours. 

• The first flush volume is treated before discharging to Maricopa County Flood Control 
District's box culvert. 
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Precipitation Frequency Data Server Page 1 of 4 

NOAA Atlas 14, Volume 1 , Version 5 
Location name: Scottsdale, Arizona, US* 
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• source: Google Maps 
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JO-min (0 .392-0.572) (0.515-0.747) (0.694- 1.01) (0.829-1.21) (1 .00-1.48) (1. 13-1 .68) (1 .25-1 .89) 1 (1.37-2.11) · (1.52-2.40) (1.63-2.63) 

60-m in I 
~- -- [ o.s79 ~-- o.757 -~~---- 1.24 ,-1.52 - -- 1.74 1 1.96 ~ 2.1 9 2.49 ~ 2.12 

1(0.485-0.707) 1(0 .637-0.925) (0 .859- 1.25) (1 .03-1.50) (1 .24-1 .83) (1.40-2.08) (1 .70-2.61) (1.88- 2.97) 2 02-3.26) 

,-----~ 0.672 I 0.871 1.16 1~11.70 I 1.93 2.42 f 2.75 I 3.01 
2-hr 1(0 .572-0.804) 1 (0.741-1 .04) (0.986-1.39) (1.16-1.65) (1.40-2.00) (1 .58-228) (1 .91 - 285) I (2 12-3.24) (2.27-3.56) 

1
------.--

1 

OT35"1-~~--~-~ 1.47 1.8o I 2.o6 .--

1 

(

2
.
0
2
5
._6

3
2_

1
--
0
> 1(

2
_
2
3
9
._o

3
1_

57
> 3.33 

3-hr (0.622-0.886) 1 (0.801-1 .14) (1.05- 1.49) (1.23- 1.76) (148-2.14) (1 68-245) I (1.86-2.77) I (2 (2.47-3.95) 

~~I 0.884 1.12 I 1.44 1.69 2.03 2.30 2.58 II 2.86 I 3.25 3.56 
I (0.764-1 .04) (0.970-1 .32) I (1 .24- 1.69) (1.44-1 .97) (1.71 -2.36) I (1 91-2.66) I (2.11 -2.99) (2.30- 3.32) (2 .55- 3.78) (272-4.15) 

,-----~--~ 1.25 -- I 1.58 1.84 2.19 2.46 -- 2 .74---~ 3.02 3.40 - 3.71)" 
: 12·hr (0.862-1 .15) 

1 
(1 .09-1.45) (1 .37-1 .83) (1 .59-2.13) (1 .87-2.53) I (2.08-2.83) I (2.28- 3.16) 1 (2.48- 3.48) (272-3.94) 

1 
(2.90-4 .31) 

-~-~ 1.49 -.--1 1.94' ~2.28 2.77---3_15-- -3.55 - - 3:9-7 -1 4.54' l-4-:-99 -

24-hr 1 (1 04-1 33) I (1 33-1 70) (1 71-2 20) (2.02- 2.59) (243- 3.14) (2 .74-3.56) (3 .07- 4.01) (3.40-4.48) 1 (3 .85-5.13) I (4.19-5.66) 

~~ 1.62 2.1 3 2.54 --~0-r 3.55 ~-~""4.53- 5.22 I 5.78 
2-day (1 .13-1.44) 1 (1.44-1 .84) 1 (1.89-241) (224-2 87) (2.73- 3.51 ) (3.10- 4.02) (3.50-4 .56) I (3.90-5.12) (4.44-5.92) (4 87-6 57) 

,-- --, 1.34 ~-1-:72- 1 2.26 2.70 3.32 I 3.81 14.34-1 4.89 I 5.67 6.30 
3 -day (1.19-1 .53) (1 .53- 1.95) r (2 .00- 2.56) (2.38-3.05) (2.91-3.74) (3.32-4.30) (3.75- 4.90) (420-5.53) I (4 .81-641) (5 .29-7.14) 

1.42 r- 1.82-- 2.4o -- 2.87 -~.- 4.07 ' 4.64 1 5.25 1 6.12-- --s:82 -
4 -day (1.26-1 .61) (1.61-2.06) (2 .12-2.71) (2 .52-3.23) (3 .09-3.98) (3.54-4.59) (4 .01 - 5.23) 

1 
(4.50- 5.93) (5.17-6.90) (5.70- 7.70) 

1.58 I 2.02 12:67--13.19- r- -3.94 4.54 I 5.17 1--s.Bs_r_ 6.81 - 7.58 
7 -d ay (1.40-1 .80) (1 . 79-2.29) (2.36-3 02) (2.81-3.61) (3.44-4.45) (3.94-5.12) (4.46-5.84) 1 (5.01 -6.61) (5. 75- 7. 70) (6.34-8 .59) 

i;~-11.71-12.19"-· 2.90 3.46 4.25 4.89 1 5.57 r-6.28- ,-~ ,-~ 
- av 1 (1 .52-194) 1 (195- 2.48) (256- 3.27) (3.o5-39o) (3.73-4.79) (4 .26-5.49) (4 .82- 6.25) I (5.39-706) (6 .17-8.18) (678-9.10) 

-;;-~~~ 2.11 3.58 4.24 5.13 5.81 ~-- 1 .21 I 8.1s 8 .89 
• ay I (1 .88-237) 1 (2.41-305) (318-402) (3.75-476) (452-575) (5 .10-6.51 ) (5.68- 7.30) (6.27-8.10) I (7 .03- 919) (7.60-10.0) 

I 
-w- --~~-,4.95 --- 5.98 ,--- 6.77 --~- 8.41 -~ - 10.4 

30-day (2.18-2.77) I (2 .81-3.57) I (3.70-4.69) 1 (4 .37-5.54) (5.25-6.70) 
1 

(5.93-7.57) (6.61-848) 
1 

(7 .29-940) 1 (8 .20-10.7) 
1 

(887-11 .6) 

I 2.85 3.67 4.84 5.70 ----s:ii-4 --~-~ -~--"1o.s- 11 .4 
45-day (2.54-3.20) I (3.27-4.12) (4 .31-543) ~~-6. 39) ~06-7 .66) (6 79-8.63) (7.52-9.61) I (8.25-10.6) (9 .18-11 .9) (9.87-12.9) 

3 .15 4 .07 .--~ 6.28 7.50 8 .40 I 9.30 I 10.2 I 11.3 12.2 
60-day I I (2.82-3.53) (3 .64- 4.55) I (4 .78-5.98) (5.59-7.02) (6.66-8.37) (7.43-9.38) (8.20-10.4) (8.94-11.4) (9.90-12.7) (10.6-13.7) 

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS). 

I 
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a 
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not 

I 
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values. 

Please refer to NOAA Atlas 14 document for more information. 
-------

Back to Top 

PF graphical 

I http:/ /hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=33.5064&lon=- 111 .9218&data=depth... 2/6/2013 
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9124/1 3 Precipitation Frequency Data Ser\er 

NOAA Atlas 14, Volum e 1, Version 5 
Location name : Scottsdale , Arizona , US* 

Coordinates: 33.5072, ·111.9215 
Elevation: 1279 ft* 
• source: Google Maps 

POINT PRECIPITATION FREQUENCY ESTIMATES 

Sanja Perica , Sarah Dietz, Sarah Helm, Lillian Hiner, Kazungu Maitaria, Deborah Martin , 
Sandra Pavlovic. lsllan i Roy, Cart Trypaluk. Dale Unruh, Fenglin Yan , Michael Yekta, Tan Zhao, 

Geoffrey Bonn in, Dan iel Brewer, Li.Chuan Chen , Tye Parzybok. John Yarchoan 

NOAA, National Weather Service, Silver Spri ng, Maryland 

PF tabular I PF graphical 1 Maps & aerials 

PF tabular 

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1 

EJI 
Average recurrence interva l (years) 

I 1 II 2 II 5 I 1J2_ I 25 II 50 II 100 I 200 II 500 II 1000 

B 2.21 2.89 3.94 IG.4.73 ,) II 5.81 II 6.64 / 7.49 "\ 8.35 II 9.50 II 10.4 
(1 .85-2.70) (2.44·3.53) (3.28-4. 78) 1.92-5.Z1 (4.73· 6.98) (5.34·7.94) (5.92:§.l1.3J (6.48· 9.96) (7.19-1 1.4) (7.7Q-12.4) 

1 10-min I 1.69 2.20 2.99 i( 3.59 \ 4.42 5.05 "J( . ....... - ')( 6.35 7.23 7.90 -~ 

(1.41·2.05) (1.85·2.69) (2.50-3.63) 2.98·4.35) (3.60· 5.31) ( 4.06·6.04) ( 4.50·6.80) J (4.93·7.57) (5.47·8.63) (5.86·9.46) 

115-min I 1.39 1.82 2.47 2:9"f 3.65 4.17 '-4;71)_., 5.25 5.98 6.53 
(1.16·1.70) (1.53· 2 .22) (2.06·3 .00 ) (2.46·3.59) (2.98·4.39) (3.36·4.99) (3. 72·5.62) (4.08·6.26) (4.52· 7.14) (4.84· 7.82) 

1 30-min I 0.936 1.22 1.66 2.00 2.46 2.81 3.17 3.53 4.02 4.40 
(0.784·1 .14) (1 .03·1.49) ( 1.39· 2.02) ( 1.66-2.42) (2.00·2.96) (2.26-3.36) (2.50-3. 78) (2.75-4.21) (3.04-4 .81) (3.26-5.26) 

160-min I 0.579 0.757 1.03 1.24 1.52 1.74 1.96 2 .19 2.49 2.72 
(0.485·0.707) (0.637·0.925) (0.859· 1.25) (1.03·1 .50) {1.24·1.83) (1.40·2.08) (1 .55-2.34) (1 .70·2.61 ) ( 1.88· 2.97) (2.02·3.26) 

B 0.336 0.436 0.582 0.694 0.848 0.964 1.09 1.21 1.37 1.50 
(0.286·0.402) (0.370·0.522) (0.493·0.694) (0.582·0.826) (0.702·1.00) (0.789·1.14) (0.874-1 .28) (0.956·1 .42) (1 .06-1.62) (1.13·1 .78) 

3-hr 
0.245 0.314 0.412 0.490 0.598 0.685 0.776 0.871 1.00 1.11 

(0.207·0.295) (0.267·0.380) (0.348·0.497) (0.410·0.587) (0.494·0.714) (0.558·0.815) (0.620·0.922) (0.684·1 .03) (0.763·1.19) (0.823·1 .32) B 0.148 0.187 0.240 0.282 0.339 0.384 0.430 0.478 0.543 0.595 
(0.128·0.174) (0.162-0.220) (0.207-0.281) (0.241-0.329) (0.286·0.394) (0.319-0.444) (0.352·0.498) (0.384-0.555) (0.425-0.631) (0.454-0.693) B 0.082 0.103 0.1 31 0.153 0.1 82 0.204 ' 0.228 0.251 0.282 0.307 
(0.072-0.095) (0.090·0.1 20) (0.1 14-0. 152) (0.132-0.177) (0.155-0.210) (0.172-0.235) (0.189·0.262) (0.206·0.289) (0.226·0.327) (0.241·0.358) 

EJ 0.049 0.062 0.081 0.095 0.115 0.131 0.1 48 0.165 0.189 0.208 
(0.044·0.056) (0.055·0.071) (0.071·0.092) (0.084· 0.1 08) (0.101·0.131) (0.114·0.148) (0.128·0.167) (0.142·0.187) (0.160· 0.214) (0.175· 0.236) 

B 0 .026 0.034 0.044 0.053 0.065 0.074 0.084 0.094 0.109 0.120 
(0.023·0.030) (0.030·0.038) (0.039-0.050) (0.047·0.060) (0.057·0.073) (0.065·0.084) (0.073·0.095) (0.081 ·0.107) (0.093·0.123) (0.101 ·0 .137) 

B 0.019 0.024 0.031 0.038 0.046 0.053 0.060 0.068 0.079 0.087 
(0.017 ·0.021) (0.021-0.027) (0 .028-0 .036) (0.033·0.042) (0.040·0.052) (0.046-0.060) (0.052·0.068) (0.058-0.077) (0.067-0.089) (0.073·0.099) 

~ 0.01 5 0.019 0.025 0.030 0.037 0.042 0.048 0.055 0.064 0.071 
(0.013·0.017) (0.017-0.021 ) (0 .022· 0.028) (0.026·0.034) (0.032-0.041) (0.037-0.048) (0.042-0.055) (0.047-0.062) (0.054-0.072) (0.059·0 .080) 

E 0.009 0.012 0.016 0.019 0.023 0.027 0.031 O.D35 0.041 0.045 
(0.008-0.011) (0.011·0.014) (0.014·0.0 18) (0.017·0.022) (0.020-0.026) (0.023·0.030) ( 0.027 ·0.035) (0.030-0.039) (0.034-0 .046) (0.038· 0.051) 

1 1 0-day I 0.007 0.009 0.0 12 0.014 0.0 18 0.020 0.023 0.026 0.030 0.034 
(0.006-0.008) (0.008-0.010) (0.011·0.014) (0.013·0.016) (0.016-0.020) (0.018-0.023) (0.020·0.026) (0.022· 0.029) (0.026· 0.034) (0.028·0 .038) 

120-day I 0.004 0.006 0.007 0.009 0.011 0.01 2 0.014 0.015 0.017 0.019 
(0.004·0.005) (0.005-0.006) (0 .007·0.008) (0.008-0.010) (0.009·0.012) (0.011·0.0 14) (0 .012·0.015) (0.01 3·0 .017) (0.015-0.019) (0.016-0.021) g 0.003 0.004 0.006 0.007 0.008 0.009 0.011 0.012 0.013 0.014 

(0.003·0.004) (0.004·0.005) (0.005-0.007) (0.006·0.008) (0.007-0.009) (0.008·0.011 ) (0.009·0.012) (0.01Q-0.013) (0.011 ·0 .015) (0.012·0.016) 

1 45-day I 0.003 0.003 0.004 0.005 0.006 0.007 0.008 0.009 0.010 0.011 
(0.002·0.003) (0.003-0.004) (0.004·0.005) (0.005-0.006) (0.006·0.007) (0.006·0.008) (0.007-0.009) (0.008·0.010) (0.009-0.011) (0.009-0 .012) 

160-day I 0.002 0.003 0.004 0.004 0.005 0.006 0.006 0.007 0.008 0.008 
(0.002·0.002) (0.003·0.003) (0.003·0.004) (0.004·0.005) (0.005-0.006) (0.005·0.007) (0.006-0.007) (0.006-0.008) (0.007-0.009) (0.007· 0.010) 

1 A'ecipttation frequency (PF) estirrates in this table are based on frequency analysis of partial duration series (POS). 

l'tlmbers in parenthesis are PF estirrates at bw er and upper bounds of the 90% confidence interval. The probabiity that precipitation frequency estirrntes (for a 
given duration and average recurrence interval) w il be greater than the upper bound (or less than the bw er bound) is 5%. Estitmtes at upper bounds are not 
checked against probable rrexirrum precipitation (f'tvP) estimates and rray be higher than currently vaid FM> values. 

Rease refer to NOAA Atlas 14 decurrent for rrore inforrration. 

Back to Top 

hdsc.I'MS.noaa.g 0\f'hdsc/pfds/pfds _pri ntpag e.htnl ?tat=33.5072&1on=- 111.9215&data= i ntensil}&units= eng li sh&seri es= pds 
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Sage Residential 

Rational Method Calculations 

Area 
Sub-Basin 

fe 

1 6914 

2 4990 

3 19464 

4 17029 

5 19811 

6 6028 

7 ' 2720 
8 3011 

9 3825 

10 3911 
11 3113 

12 4297 

13 4076 

14 3237 

15 4056 

16 4086 

17 3324 

18 3680 

19 7371 

20 6222 

Phase I 

Note: 

Sage Residential Phase II 

Rational Calculations (100-yr) 

I c 
acres (in/hr) 

0.159 0.95 7.49 

0.115 0.69 7.49 

0.447 0.77 7.49 

0.391 0.69 7.49 

0.455 0.78 7.49 

0.138 0.68 7.49 

0.062 0.95 7.49 

0.069 0.95 7.49 

0.088 0.95 7.49 

0.090 0.95 7.49 
0.071 0.95 7.49 

0.099 0.95 7.49 

0.094 0.95 7.49 

0.074 0.95 7.49 

0.093 0.95 7.49 

0.094 0.95 7.49 

0.076 0.95 7.49 

0.084 0.95 7.49 

0.169 0.95 7.49 

0.143 0.95 7.49 

2.8 0.62 4.63 

Uwo-yr 
Inlet 

cfs 

1.13 Retention Basin 1 

0.59 Retent ion Basin 2 

2.58 Retention Basin 3 

2.02 Retention Basin 4 

2.66 Retention Basin 5 

0.70 Retention Basin 6 

0.44 CB-7 

0.49 CB-6 

0.62 CB-S 

0.64 CB-3 

0.51 CB-2 

0.70 CB-1 

0.67 CB-8 

0.53 CB-9 

0.66 CB-10 

0.67 CB-12 

0.54 CB-13 

0.60 CB-14 

1.20 CB-11 

1.02 CB-4 

8.05 CB-Phase I 

The Ra infall intensity is based on NOAA-14, Tc=S min for all Phase II sub-basins 

For offsite Phase I, see DDMSW Rational Output 

P:\I\ISTR00000001 \06001NFO\EP\ WR\604WR Hydrology Calcs\Rational and Retention-10-14-13 
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Sage Residentia l 

Rational Method Calculations 

Area 
Sub-Basin 

ft2 

1 6914 

2 4990 

3 19464 

4 17029 

5 19811 

6 6028 

7 2720 

8 3011 

9 3825 

10 3911 

11 3113 

12 4297 

13 4076 

14 3237 

15 4056 

16 4086 

17 3324 

18 3680 

19 7371 

20 6222 

Phase I 

Note : 

Sage Residential Phase II 

Rational Calculations (10-yr) 

I c 
acres (in/hr) 

0.159 0.95 4.73 

0.115 0.69 4.73 

0.447 0.77 7.49 

0.391 0.69 4.73 

0.455 0.78 4.73 

0.138 0.68 4.73 

0.062 0.95 4.73 

0.069 0.95 4.73 

0.088 0.95 4.73 

0.090 0.95 4.73 

0.071 0.95 4.73 

0.099 0.95 4.73 

0.094 0.95 4.73 

0.074 0.95 4~73 

0.093 0.95 4.73 

0.094 0.95 4.73 

0.076 0.95 4.73 

0.084 0.95 4.73 

0.169 0.95 4.73 

0.143 0.95 4.73 

2.8 0.62 2.65 

0 10-yr 
Inlet 

cfs 

0.71 Retention Basin 1 

0.37 Retent ion Basin 2 

2.58 Retention Basin 3 

1.28 Retent ion Basin 4 

1.68 Retention Basin 5 

0.45 Retention Basin 6 

0.28 CB-7 

0.31 CB-6 

0.39 CB-S 

0.40 CB-3 

0.32 CB-2 

0.44 CB-1 

0.42 CB-8 

0.33 CB-9 

0.42 CB-10 

0.42 CB-12 

0.34 CB-13 

0.38 CB-14 

0.76 CB-11 

0.64 CB-4 

4.6 CB-Phase I 

The Rainfall intensity is based on NOAA-14, Tc=S min for all Phase II sub-basins 

For offsite Phase I, see DDMSW Rational Output 

P:\I\ISTR00000001 \06001NFO\EP\ WR\604WR Hydrology Calcs\Rational and Retention-10-14-13 



- - - - -- - - - - - - - -- - - - -
Flood Control District of Maricopa County 

Drainage Design Management System 
SUB BASINS 

Page 1 Project Reference: SAGE 11/6/2013 

ID Sub Basin Data Sub Basin Hydrology Summary 

Area Length USGE DSGE Slope Kb 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

(acres) (ft) (ft/mi) 

Major Basin ID: 01 

PHASE 2.8 940 79.30 78.00 7.3 0.037 Q (cfs) 2.5 3.7 4.6 5.9 7.0 8.1 

1 c 0.62 0.62 0.62 0.62 0.62 0.62 

CA(ac) 1.74 1.74 1.74 1.74 1.74 1.74 

Tc (min) 25 21 19 18 17 16 

i (in/hr} 1.41 2.10 2.65 3.41 4.01 4.63 

* Non default value (stSubBasRat.rpt) 



• 

• 

• 
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APPENDIXB 

Hydraulic Supporting Documentation 
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Worksheet for Curb Inlet CB-11 in Woodmere 

Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Width 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Total Interception Length 

MAG 

Efficiency 

1 02 ft3/s 

0.00067 fUft 

1.50 ft 

0.06 fUft 

0.02 fUft 

0.015 

4.40 ft 

2 .00 in 

1.50 ft 

10000 % 

1 02 ft3/s 

0.00 ft3/s 

11.47 ft 

0.29 ft 

1.36 ft2 

0.06 ft 

0.23 ft 

0.75 ws· 

0.07413 fUft 

1.10 
j 01tN O feA" n J, J } V't-/1, 

4.00 ft 1!::-

STO 5'31 

Bentley Systems, Inc. Haestad Methods Sol~~filewMaster VBi (SELECTseries 1) [08.11.01.03] 

10/11/2013 5:07:06 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 

(e~(J 
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Project Description 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Local Depression Width 

Throat Incline Angle 

Results 

Spread 

Depth 

Gutter Depression 

Total Depression 

10/12/2013 2:01 :06 PM 

Worksheet for Curb Inlet CB-4 in Woodmere 

Spread 

Horizontal 

I 

1 08 ft'/s 

1.50 ft 

0.06 ft/ft 

0.02 ft/ft 

2.80 ft e- ~ffecflv(. 
0.33 ft 

2.00 in 

1.50 ft 

90.00 degrees 

9. 70 ft 

0.25 ft 

0.06 ft 

0.23 ft 

/e-nfh 

Bentley Systems, Inc. Haestad Methods Sollilialll~filllwMaster V8i (SELECTseries 1) [08.11 .01.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 
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Worksheet for Grate Inlet In Sag CB-1 ,2,3,5-18 

Project Description 

Solve For 

Input Data 

Discharge 

Left Side Slope 

Right Side Slope 

Bottom Width 

Grate Width 

Grate Length 

Local Depression 

Local Depression Width 

Grate Type 

Clogging 

Results 

Spread 

Depth 

Wetted Perimeter 

Top Width 

Open Grate Area 

Active Grate Weir Length 

10/12/2013 1:59:18 PM 

Spread 

0.70 ft3/s 

12.00 fUft (H :V) 

4 .00 fUft (H V) 

2.50 ft 

2.50 ft 

3.50 ft 

0.00 in 

0 .00 ft 

P-50 mm (P-1-7 /8") 

50.00 % 

3.85 ft 

0.08 ft 

3.87 ft 

3.85 ft 

3.94 ft2 

9.50 ft 

S i'l\ tfe ClrJe 

o .. / 

Bentley Systems, Inc. Haestad Methods Soltili!llil~filllwMaster V8i (SELECTseries 1) [08.11.01.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Worksheet for Double Grate Inlet in Sag CB-PHASE I 

Project Description 

Solve For 

Input Data 

Discharge 

Left Side Slope 

Right Side Slope 

Bottom Width 

Grate Width 

Grate Length 

Local Depression 

Local D e pression Width 

Grate Type 

Clogging 

Results 

Spread 

Depth 

Wetted Perimeter 

Top Width 

Open Grate Area 

Active Grate Weir Length 

11/6/2013 2:39:59 PM 

Spread 

P-50 mm (P-1-7/8") 

8.10 ft3/s 

4.00 ft/ft (H:V) 

4.00 ft/ft (H:V) 

6.00 ft 

2.00 ft 

4 .00 ft 

0.00 in 

0.00 ft 

50 .00 % 

9.34 ft 

0.42 ft 

9.44 ft 

9.34 ft 

3.60 ft2 

10 00 ft 

Bentley Systems, Inc. Haestad Methods SolliJilllll~fibnvMaster V8i (SELECTseries 1) (08.11.01.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 
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Street Drainage 

Table 3.2 
Reduction Factors to Apply to Catch Basins 

i 

r Sume 

Condition Inlet Type Reduction F'actor 

Curb Opening 0.80 
I 
LSUIDQ Grated 0.50 
I 

I 
Sunip 

. .. 
Cornbimition 0.65 . 

Continuous Grade Curb Opening 0.80 

Continuous Grade Longitudinal Bar Grate 0.75 
Longitudinal Bar Grate 0.60 
with recessed transverse 
bars -· 

Continuous Grade Combination (l l Apply factors separately to 

}---· 
grate and curb o_pening 

I Shallow Sheet Flow (ZJ Slotted Drains 0.80 

( 1) See Section 3.3.4.3, Combination Catch Basins 
(2) Slotted drnins are most effective for shallow sheet flow conditions. With greater depths 

and tlows, a different type of inlet should be used. 

I .. : 3.3.4 .Catch Basin Design Procedures 

I 
I 
I 
I 
I 
I 
I 
I 

Figures 3.9 to 3.19 (pages 3-27 to 3-37) are capacity curves for standard catch basins. 
Wben designing ::1 nonstandard catch basin, use the equations and procedures outlined 
herein. The approval of the governing municipality should be obtained before designing 
a nonstandard catch basin. The procedures and equations in this section are adapted from 
the Federal Highway Administration Hydraulic Engineering Circular No. 12 (HEC-12), 
Drainage of Highway Pavements (liSDOT, FHW A , 1984). Refer to Section 3.1 for 

definitjons of coefficients used in the following equations. 

3.3.4.1 Curb Opening Catch Basins: 

On-Grade: The length of curb opening catch basin required for total interception of 
gutter flow on a pavement section with a straight cross slope is expressed as: 

(3.4) 

Figure 3.20 (page 3-38) is a nomograph for the solution of Equation 3.4. 

Janmwy 28, 1996 3-17 
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100-year Event 
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------------------StormCAD Conduit Output 

100-year Event 
Sage Residential Phase II 

Inverts Length Slope Section Section Manning's Capacity Flow10o-vr Velocity 

Pipe ID From To Sta rt End (ft) (ft/ft) Type Size n (cfs) (cfs) (fps) 
C0-1 CB-1 CB-2 1,277.20 1,276.98 62.6 0.003 Circle 8" 0.013 0.66 0.70 2.1S 

C0-2 CB-2 CB-3 1,276.98 1,276.40 40.7 0.016 Circle 8" 0.013 1.S3 1.21 4.87 

C0-3 CB-3 CB-S 1,276.40 1,276.0S 7S.S o.oos Circle 18" 0.013 7.37 3.0S 3.97 

' 
C0-4 CB-S CB-6 1,276.0S 1,27S.87 36.6 o.oos Circl e 18" 0.013 7.76 3.67 4 .33 
CO-S CB-6 CB-7 1,27S .87 1,27S.OO 43.3 0.02S Circle 18" 0.013 16.56 4 .16 7.80 
C0-6 CB-7 MH-1 1,27S.OO 1,274.78 13.1 0.020 Circle 18" 0.013 14.8S 4.60 7.41 
C0-7 MH-1 MH-2 1,274.78 1,272.SO 6S .1 0.03S Ci rcle 18" 0.013 19.66 4.60 9.08 
C0-8 MH-2 J-4 1,272.SO 1,269.39 81.3 0.038 Circle 18" 0.013 20.5S 4 .60 9.37 
C0-9 CB-4 CB-3 1,276.70 1,276.40 12.0 0.02S Circle 18" 0.013 16.62 1.20 S.46 

C0-10 CB-8 CB-9 1,277.20 1,276.98 44.S o.oos Circle 8" 0.013 0.89 0.67 2.79 
C0-11 CB-9 CB-10 1,276.98 1,276.40 38.3 0.017 Circle 8" 0.013 LS8 1.20 4 .97 
C0-12 CB-10 CB-12 1,276.40 1,276.0S 73.4 o.oos Circle 18" 0.013 7.48 1.86 3.51 

C0-13 CB-12 CB-13 1,276.0S 1,27S.87 41.6 o.oos Circle 18" 0.013 7.33 3.5S 4.12 
C0-14 CB-13 CB-14 1,27S.87 1,27S.OO 67.4 0.013 Circle 18" 0.013 11.88 4.09 6.10 
C0-1S CB-11 CB-12 1,276.70 1,276.0S 18.4 0.03S Circle 8" 0.013 2.27 1.02 6.33 
C0-1S CB-14 J-1 1,27S.OO 1,270.20 122.2 0.041 Circle 18" 0.013 21.18 4 .69 9.63 
C0-16 10xS Box J-1 1,270.24 1,270.20 61.2 0.001 Box 10'x5' 0.013 205.46 114.00 4.24 
C0-17 J-1 J-2 1,270.20 1,270.10 202.1 0.000 Box 10'x5' 0.013 178.70 118.69 3.89 

C0-19 J-2 J-3 1,270.10 1,269.66 325.5 0.001 Box 10'x5' 0.013 29S.36 118.69 5.S2 
C0-21 J-3 J-4 1,269.66 1,269.39 144.6 0.002 Box 10'x5' 0.013 347.17 118.69 6.16 
C0-22 J-4 0 -1 1,269.39 1,269.30 28.1 0.003 Box 10'x5 ' 0.013 4S4.91 123.29 7.47 

11/ 6/2013 P:\I\ISTR00000001 \06001 N FO\EP\ WR\SC\StormCAD Reports (100) 



I 
I 
I Basin ID 

10x5 Box 

I 
CB-1 

CB-2 

CB-3 

I 
CB-4 

CB-S 

CB-6 

I CB-7 

CB-8 
CB-9 

I CB-10 

CB-11 

CB-12 

I CB-13 

CB-14 

I 
J-1 

J-2 

J-3 

I J-4 

MH-1 

MH-2 

I 
I 
I 
I 
I 
I 
I 
I 
I 11/6/2013 

Rim 

Elevation 

1,278.00 

1,278.35 

1,278.15 

1,278.15 

1,277.86 

1,278.20 

1,278.20 
1,278.20 

1,278.20 

1,278.20 
1,278.30 

1,277.92 

1,278.25 

1,278.25 

1,278.00 

1,278.69 

1,279.48 

1,279.15 

1,279.02 

1,278.21 

1,277.43 

StormCAD Node Output 

100-year Event 
Sage Res idential Phase II 

Invert 
Hydraulic Grade Line 

Elevation 

1,270.24 1,272.61 

1,277.20 1,277.76 

1,276.98 1,277.50 

1,276.40 1,277.07 

1,276.70 1,277.11 

1,276.05 1,276.78 

1,275.87 1,276.65 
1,275.00 1,275.82 

1,277.20 1,277.64 

1,276.98 1,277.50 
1,276.40 1,276.91 

1,276.70 1,277.18 

1,276.05 1,276.79 

1,275.87 1,276.64 

1,275.00 1,275.83 

1,270.20 1,272.54 

1,270.10 1,272.19 

1,269.66 1,271.55 

1,269.39 1,271.07 

1,274.78 1,275.60 

1,272.50 1,273.32 

Inflow 

(cfs) 

114 

0.7 
0.51 

0.64 

1.02 

0 .62 

0.49 
0.44 

0.67 

0 .53 
0 .66 

1.2 

0.67 

0.54 

0.6 

P:\I\ISTR00000001 \06001NFO\EP\ WR\SC\StormCAD Reports (100) 
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Scenario: Base 

II Bentley Systems, Inc. Haestad Methods Solution Center 
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1 -203-755-1666 

1 Ox5 Box 

Bentley StormCAD V8i (SELECTseries 3) 
[08.11 .03.77] 

Page 1 of 1 
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Profile Report 
Engineering Profile- South Building (100-yr) (ISTR0001-STORMDRAIN (100).stsw) 

1,280.00 1 

1,275.00 r·-

I 
g 
c 
0 

-~ 
> 
(!) I 

LiJ 

1,270.00 L 

I 

CB-1 
Rim: 1 ,278.35 ft 
Invert: 1,277.20 ft 

~--

CB-2 CB-3 
Rim: 1 ,278.15 ft ["Rim: 1 ,278.15 ft 
I overt: 1 ,276.~98LttJ n 'l.ert : 1 ,276.40 ft 

FG 

CB-5 
Rim: 1,278.20 ft 
Invert: 1 ,276.05 

C0-1: 73.0 ft @ 0.003 ft!ft 
Circle - 8.0 in PVC I 

C0-2: 36.0 --~ I I vu-.:s : 11 .0 ft@ 0.005 ft!ft II c~ 
Circle . 

8
ft@? 0.016 ftltt Circle - 18.0 in · . 0 . 
.0 tn PVc -T-

I 
I 

I I I t 
I 

I 
i 

1,265.00 1
-- l__ --· -·-----

-0+50 

ISTR0001-STORMDRAIN (100).stsw 
11 /6/2013 

0+00 0+50 1+00 1+50 2+00 

Station (ft) 

Bentley Systems, Inc. Haestad Methods Solution Center 
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 

CB-7 
Rim: 1 ,278.20 ft 
Invert: 1,275.00 ft 

MH-1 
Rim: 1,278.21 ft 

- lnvert:-1 ,274-:-78 ft 

--1-1--·_j I 

J-4 
Rim: 1 ,279.02 ft 
Invert: 1 ,269.39 ft 

-

-- ------; 

ln PVc 

co_?.· Bs~ 
c· . 7ft@ 

I rete - 7 8 0 . 0. OJs fvrt 
. ~~ Pvc 

I 
I 

2+50 

.............._ I co_8·8~ .............._ 
. 7 3 

Circt. · ft@ 00 . ~-L 
e- 7 8 a · · .sl.8-tvtt- ~ ----=- . 'n Pvc ----i 

I 

-L--------- _____;____ 

3+00 3+50 4+00 4+50 

Bentley StormCAD V8i (SELECTseries 3) 
(08.11 .03.77] 

Page 1 of 1 
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I 
I 
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I 
I 
I 
I 
I 
I 
I 

g 
c::: 
0 

·.;::; 
ro 
> 
Q) 

w 

1,280.00 

1,275.00 

1,270.00 

ISTR0001-STORMDRAIN (100).stsw 
11 /6/2013 

Profile Report 
Engineering Profile- North Building (1 00-yr) (ISTR0001-STORMDRAIN (1 OO).stsw) 

CB-10 CB-12 CB-13 CB-14 

J-1 
Rim: 1 ,278.69 ft 
Invert: 1 ,270.20 ft Rim: 1 ,278.30 ft [Rim: 1 ,278.25 ftf- Rim: 1 ,278.25 ft Rim: 1 ,278.00 ft 

Invert: 1,276.40 ft Invert: 1 ,276.05 Invert: 1,275.87 ft 
1
L inveFt-:-1""2.:J-5:-00-ft'------...---------t-, 

I I I I 

C0-12: 69.0 ft @ 0. DO~ ftift C0-1_3: 3 7 · 0 ft <1l/ q. ODS ft/ft ee=,_~: 68.0 ft ~ D. 013 ftift ~------{-~~~ Circle- 18.0 in P\lq: e1rc/~ In PVr. Circle- 18.0 iin PVC 

-0+50 0+00 0+50 1+00 1+50 

Station (ft) 

Bentley Systems, Inc. Haestad Methods Solution Center 
27 Siemon Company Drive Suite 200 W Watertown , CT 06795 USA +1-203-755-1666 

c 
I o,,s. 

. 178 -

I 
Circle ·Ott@ ~ 

- 78.o. 0-o<t 7 I 
'17 Pvc fVJ 

2+00 2+50 3+00 

Bentley StormCAD V8i (SELECTseries 3) 
(08.11 .03.77] 

Page 1 of 1 



I 
I 
I 
I 
I 
I 
I 
I g 

c 

I 
0 

~ 
> 
Q) 

jjj 

I 
I 
I 
I 
I 
I 
I 
I 
I 

ISTR0001-STORMDRAIN (100).stsw 
11/6/2013 

I 

Profile Report 
Engineering Profile- 10x5 box culvert (100-yr) (ISTR0001-STORMDRAIN (100).stsw) 

J-3 
- Rim: 1.279.15 ft J-4 

1,280.00 

FG j 

I\ 
1,275.00 -- - - -

I 
I I 

I 

1,270.00 

HGL 
I 

J I ~-- ~ - I 

C0-22: 28.1 ft J 0.003 ft/ft 
C0 -21 : 144.6t@ 0.002 ft/ft 
Box- 10.0 x .0 ft Concrete 

Box- 10.0 x 5.0 ft Concrete 

1,265.00 L- J 
-0+50 0+00 0+50 1+00 1+50 

Station (ft) 

Bentley Systems, Inc. Haestad Methods Solution Center 
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 

0-1 
Rim: 1 
Invert: 

279.50 ft 
,269.30 ft 

2+00 

Bentley StormCAD VBi (SELECTseries 3) 
[08.11 .03.77] 

Page 1 of 1 
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Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Height 

Bottom Width 

Depth (ft) 

0.00 

0.50 

1.00 

1.50 

2.00 

2.50 

3.00 

3.50 

4.00 

4.50 

5.00 

1'-

11/6/2013 5:13 :36 PM 

Tailwater Rating Table for 1 O'xS' Box Culvert 

Manning Formula 

Discharge 

Discharge (ft'/s) Velocity (ft/s) 

0.00 0.00 

18.51 3.70 

55.44 5.54 

103.31 6.89 

158.82 7.94 

220.01 8.80 

285.58 9.52 

354.62 10.13 

426.45 10.66 

500.57 11 .12 

440.03 8.80 

0.013 

0.00300 ft/ft 

5.00 ft 

5.00 ft 

10.00 ft 

Flow Area (ft2
) Wetted Perimeter (ft) 

0.00 10.00 

5.00 11 .00 

10.00 12.00 

15.00 13.00 

20.00 14.00 

25.00 15.00 

30.00 16.00 

35.00 17.00 

40.00 18.00 

45.00 19.00 

50 .00 30.00 

Top Width (ft) 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

Bentley Systems, Inc. Haestad Methods SoiB&othl~,bYMaster VBi (SELECT series 1) [08.11.01 .03] 

27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 
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StormCAD Output 

I 1 0-year Event 

I 
I 
I 
I 
I 
I 
I 
I 
I 



- - - - - - - ·- - - - - - - - - - - -StormCAD Conduit Output 

10-year Event 
Sage Residential Phase II 

Inverts Length Slope Section Section Manning's Capacity Flow1oo-yr Velocity 

Pipe ID From To Start End (ft) (ft/ft) Type Size n (cfs) (cfs) (fps) 

CO-l CB-1 CB-2 1,277.20 1,276.98 62.6 0.003 Circle 8" 0.013 0.66 0.44 2.03 

C0-2 CB-2 CB-3 1,276.98 1,276.40 40.7 0.016 Circle 8" 0.013 l.S3 0.76 4.39 

C0-3 CB-3 CB-S 1,276.40 1,276.0S 7S.S o.oos Circle 18" 0.013 7.37 1.92 3.Sl 

C0-4 CB-S CB-6 1,276.0S 1,27S.87 36.6 o.oos Circle 18" 0.013 7.76 2.31 3.83 

CO-S CB-6 CB-7 1,27S.87 1,27S.OO 43.3 0.02S Circle 18" 0.013 16.S6 2.62 6.84 

C0-6 CB-7 MH-1 1,27S.OO 1,274.78 13.1 0.020 Circle 18" 0.013 14.8S 2.90 6.S2 

C0-7 MH-1 MH-2 1,274.78 1,271.94 6S .l 0.044 Circle 18" 0.013 21.94 2.90 8.61 

C0-8 MH-2 J-4 1,271.94 1,269.39 81.3 0.031 Circle 18" 0.013 18.61 2.90 7.66 

C0-9 CB-4 CB-3 1,276.70 1,276.40 12.0 0.02S Circle 18" 0.013 16.62 0.76 4.77 

C0-10 CB-8 CB-9 1,277.20 1,276.98 44.S o.oos Circle 8" 0.013 0.89 0.42 2.SO 

C0-11 CB-9 CB-10 1,276.98 1,276.40 38.3 0.017 Circle 8" 0.013 l.S8 0.7S 4.47 

C0-12 CB-10 CB-12 1,276.40 1,276.0S 73.4 o.oos Circle 18" 0.013 7.48 1.17 3.08 

C0-13 CB-12 CB-13 1,276.0S 1,27S.87 41.6 o.oos Circle 18" 0.013 7.33 2.27 3.6S 

C0-14 CB-13 CB-14 1,27S.87 1,27S.OO 67.4 0.013 Circle 18" 0.013 11.88 2.27 S.18 

CO-lS CB-11 CB-12 1,276.70 1,276.0S 18.4 0.03S Circle 8" 0.013 2.27 0.68 S.68 

CO-lS CB-14 J-1 1,27S.OO 1,270.20 126.6 0.041 Circle 18" 0.013 21.18 2.27 7.82 

C0-16 lOxS Box J-1 1,270.24 1,270.20 61.4 0.001 Box lO'xS' 0.013 20S.OS S7.00 3.40 

C0-17 J-1 J-2 1,270.20 1,270.10 201.S 0.000 Box lO'xS' 0.013 178.98 S9.27 3.14 

C0-19 J-2 J-3 1,270.10 1,269.66 326.3 0.001 Box lO'xS' 0.013 29S.Ol S9 .27 4.38 

C0-21 J-3 J-4 1,269.66 1,269.39 144.6 0.002 Box lO'xS' 0.013 347.17 S9.27 4.87 

C0-22 J-4 0-1 1,269.39 1,269.30 28.1 0.003 Box lO'xS ' 0.013 4S4.91 62.17 S.90 
--

11/6/2013 P:\1\ISTROOOOOOO l \06001 N FO\EP\ WR\SC\StormCAD Re ports ( 10) 



I 
I 
I Basin ID 

10x5 Box 

I 
CB-1 

CB-2 

CB-3 

I CB-4 

CB-S 

CB-6 

I CB-7 

CB-8 

CB-9 

I CB-10 

CB-11 

I 
CB-12 

CB-13 

CB-14 

I 
J-1 

J-2 

J-3 

I J-4 

MH-1 

MH-2 

I 
I 
I 
I 
I 
I 
I 
I 
I 11/6/2013 

Rim 
Elevation 

1,278.00 

1,278.35 

1,278.15 

1,278.15 

1,277.86 

1,278.20 
1,278.20 

1,278.20 

1,278.20 

1,278.20 
1,278.30 

1,277.92 

1,278.25 
1,278.25 

1,278.00 

1,278.69 

1,279.48 

1,279.15 

1,279.02 

1,278.21 

1,277.43 

StormCAD Node Output 

10-year Event 
Sage Residential Phase II 

Invert 
Hydraulic Grade Line 

Elevation 

1,270.24 1,271.79 

1,277.20 1,277.60 

1,276.98 1,277.39 

1,276.40 1,276.92 

1,276.70 1,277.02 

1,276.05 1,276.62 

1,275.87 1,276.48 

1,275.00 1,275.65 

1,277.20 1,277.52 

1,276.98 1,277.39 
1,276.40 1,276.80 

1,276.70 1,277.09 

1,276.05 1,276.62 

1,275.87 1,276.44 

1,275.00 1,275.57 

1,270.20 1,271.74 

1,270.10 1,271.44 

1,269.66 1,270.87 

1,269.39 1,270.45 

1,274.78 1,275.43 

1,271.94 1,272.59 

Inflow 

(cfs) 

57 

0.44 

0.32 

0 .4 

0.64 

0.39 

0.31 

0.28 
0.42 

0 .33 
0.42 

0.76 

0.42 

0 .34 

0.38 

P:\I\ISTR00000001\06001NFO\EP\WR\SC\StormCAD Reports (10) 



I 
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I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 

1,280.00 

Profile Report 
Engineering Profile- South Building (10-year) (ISTR0001-STORMDRAIN (10).stsw) 

CB-1 
Rim: 1 ,278.35 ft 
Invert: 1 ,277.20 ft 

CB-3 
Rim: 1 ,278.15 ft 
Invert: 1,276.40 ft 

CB-5 CB-6 
Rim: 1 ,278.20 ft Rim: 1 ,278.20 ft 
Invert: 1 ,276.05 ttr Invert: 1 ,275.87 

FG 

rl J.) 
I II ~ 

I 
u.._ ______ "l: ~II '"""' A.M-. 

C0-1 : 73.0 ft@ 0.003 tytt C0-2: 36.0 ft@ 0,016 fVft 

HGL 
1 co 

CB-7 
Rim: 1,278.20 ft 
Invert: 1 ,275.00 ft 

MH-1 
Rim: 1,278.21 ft 
Invert: 1,274.78 ft 

---.---

MH-2 
Rim: 1,277.43ft 
Invert: 1,271.94 ft 

J-4 
Rim: 1 ,279.02 ft 
Invert: 1,269.39 ft 

~ 

I 
1 

Cicole- 8.0 io PVC C<<c/e - 8.0 io ~VC I I I -- - · ·-----

g 
c 
0 

1,275.00 

I I i 
I 

co_?· 
6 c · · S. 1 tt 

'rete- 78 @IO.o<l<t 
-~ 

> 
(!) 

LLi 

1,270.00 l 1 I --+·- I 

I 
-+----- ~-

. o ''l ..ev-e fVtt 

I co-8: 8].3 ft - - -
c,l:c!e _ ra-®-o. 03 7 ft!Ft --- I .o '~'~Pvc 

- i 

I 
1,265.00 L 

-0+50 

ISTR0001-STORMDRAIN (10).stsw 
11/6/2013 

0+00 0+50 1+00 

I 

L------- -'----

1+50 2+00 2+50 3+00 3+50 

Station (ft) 

Bentley Systems, Inc. Haestad Methods Solution Center 
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 

I 
,_ -------1 

____ j 

4+00 4+50 

Bentley Storm CAD V8i (SELECTseries 3) 
[08.11 .03.77] 
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g 
c 
0 

',P 
ro 
> 
<1> 
w 

1,280.00 

1,275.00 

1,270.00 

ISTR0001-STORMDRAIN (10) .stsw 
11/6/201 3 

Profile Report 

Engineering Profile - North Building (1 0-year) (ISTR0001-STORMDRAIN (1 O).stsw) 

r 

CB-10 
Rim: 1 ,278.30 ft 
Invert: 1 ,276.40 ft 

CB-12 
Rim: 1 ,278.25 ft 
Invert: 1,276.05 n I 

I II l 

CB-13 
Rim: 1 ,278.25 ft 
Invert: 1 ,275.87 ft 

· -- -- ·• cu-13: 37.0 tt@ o . on~ ft/ft L-------~~_:=::::_~· -~·:=.- .!.!" .!....' ~ ·v~....,~---e;rcle- 18lJ in RVC 
J -

GO=-t'2f: 68.0 1@ 0.013 fVft 
Circle - 18p in PVc 

-0+50 0+00 0+50 1+00 1+50 

Station (ft) 

Bentley Systems, Inc. Haestad Methods Solution Center 
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 

CB-14 
Rim: 1 ,278.00 ft 

J-1 
Rim: 1 ,278.69 ft 
Invert: 1 ,270.20 ft 

-Invert~ 1...,2~-6:-0CHt I 

~ I ~ - , ___ +-·-
c I o,7s. 

cir~1;1a. 0~l 
, 1a ©o .o i ·0<17 

~"~Pvc rv~ 

I 

2+00 2+50 

;_J 

I 

3+00 

Bentley StormCAD V8i (SELECTseries 3) 
[08. 11 .03.77] 

Page 1 of 1 
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ISTR0001-STORMDRAIN (1 0) .stsw 
11 /6/2013 

I 

Profile Report 

Engineering Profile - 1 Ox5 box culvert (1 0-year) (ISTR0001 -STORMDRAIN (1 O).stsw) 

1,280.00 

1,275.00 

1,270.00 

1,265.00 l_--
-0+50 

J-3 
r- Rim: 1 ,279.15 ft 

Invert: 1,269.66 ft 
J-4 
Rim: 1 ,279.02 ft 
Invert: 1 ,269.39 ft 

~ I ;; ~r--~ 
ll 1 I r--1\ I 

tl---

0+00 

HGL 

I 
C0-21 : 144.6 ft@ Ol002 ft/ft 
Box - 10.0 x 5.0 ft Cpncrete 

I -
0+50 

Station (ft) 

I 

I 

I 
I 
I 

.l 

t 
I 

1+00 

Bentley Systems, Inc. Haestad Methods Solution Center 

0 -1 
Rim: 1 ,279.50 ft 
Invert: 1,269.30 ft 

f --1"------l 

I 

I 

r 
I 

C0-22: 28.1 ft @ 0.003 ft/ft 
Box- 10.0 x 5.0ift Concrete 

1+50 2+00 

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

Bentley Storm CAD V8i (SELECT series 3) 
(08.11 .03.77] 
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Project Descri 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Height 

Bottom Width 

Depth (ft) 

0.00 

0.50 

1.00 

1.50 

2.00 

2.50 

3.00 

3.50 

4 .00 

4.50 

5.00 

~ 

0\Atla-

T. W. 

111612013 5:13 :42 PM 

Tailwater Rating Table for 1 O'xS' Box Culvert 

Manning Formula 

Discharge 

0.013 

0.00300 

5.00 

5.00 

10.00 

ftlft 

ft 

ft 

ft 

Discharge (ft'/s Veloci~ (ft/s Flow Area (ft') 

0.00 0.00 0.00 

18.51 3.70 5.00 

55.44 5.54 10.00 

103.31 6.89 15.00 

158.82 7.94 20.00 

220.01 8.80 25.00 

285.58 9.52 30.00 

354.62 10.13 35.00 

426.45 10.66 40.00 

500.57 11 .12 45.00 

440.03 8.80 50.00 

(nv'ut - 12- 61. ~0 -

- { c;..b ~· ~0 + ik-p1"'1 -

Wetted Perimeter (ft) 

10.00 

11 .00 

12.00 

13.00 

14.00 

15.00 

16.00 

17.00 

18.00 

19.00 

30.00 

TOJ> Width (ft) 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

Bentley Systems, Inc. Haestad Methods SoiBiioll~Master V8i (SELECTseries 1) [08.11.01.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1 -203-755-1666 Page 1 of 1 
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Pre- versus post-Development Comparison 
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I 
I 

e 

I! 
Ill 

<'-i 

I~ 
N 

I~ 

I 

~0T At. AREA G>F PHASE II • 2.17 ACRES 
IMPERVIOUS AREA (C-Q.95) • 60,700 SF, 1.39 ACRES 
PERVIOUS AREA (C•0.45) • 33,825 SF, 0.78 ACRES 
COMPOSITE C • (1.39x0.95+0.78x0.45)/2.17 

-0.77 

IMPERVIOUS AREA-___.::--~~~ 

P.ERVIOUS AREAS 

DAVID EVANS 

PARKING 
HARDSCAPE 

DRAWN BY: JSE 

AND ASSOCIATES INC . 
CHE0<£0 BY: 

4600 East Washington Street, Suite 430 
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0 
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Vl 

I 
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0 
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u 
w 
/ 
~ 

I 0 
CL 
Q) 

0::: 

Q) 
C7' 
0 

I ~ 
/ 
2 

I I u 

ACCESS RAMP 
BREAKOVER 
ELEV: 1280.50 

I 
c;
25

o: VOLUME BASIN 1: 3,071 CF 
VOLUME BASINS 2-6: 7,310 CF 

v TOTALVOLUME 
0 

NORTH 

RIM OF CANAL (PROPOSED) 
ELEV: 1279.50 

RIM OF CB'S TO BOX CULVERT 
MAX ELEV: 1279.40 

RIM OF RETENTION FACILITIES 
PONDS 2-6 MAX ELEV: 1279.30 

BUILDING 1:27,850 SF, 0.64AC 
PAD ELEVATION: 1280.00 
FF ELEVATION: 1280.50 

BUILDING 2:27,925 SF, 0.64AC 
PAD ELEVATION: 1280.00 
FF ELEVATION: 1280.50 

ACCESS DRIVE: 3,470 SF, 0.08 AC 

LANDSCAPE AREA: 35,319 SF, 0.81 AC 

TOTAL AREA WITHIN PHASE II 
PHASE II AREA: 94,619 SF, 2.17 ACRES 
PERVIOUS AREA (C=0.45): 35,319 SF, 0.81 ACRES 
IMPERVIOUS AREA (C=0.95): 59,300 SF, 1.36 ACRES 
COMPOSITE C = (0.81x0.45+1 .36x0.95)/2.17 

= 0.76 

I ~~---sc-AL-E : _P_R_o_v~l_o_E_o __ = _______ 1_o_,3_a_1_c __ F ________________ r-----------------~--------~ 
g , .. = 1oo· EXHIBIT F DRAWN BY: JSE 

I ~= ~~~-~-_-s_~-~-E-r_-,_-_-_--1~ POSTDEVELOPED BASIN AREAS 
,. .-- SAGE RESIDENTIAL- PHASE II 
: 1s/~~0001 SCOTTSDALE, ARIZONA 

CHECKED BY: 

4600 East Washington Street, Suite 430 
Phoenix Arizona 85034 DATE: March 20 13 
Phone: 602.678.5151 

I 
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Retention Basin Calculations 
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Contributing Drainage Areas: 

Retention Basin(s): 

1 

1 

Sage Residential Phase II 

Retention Basin Calculations 

(This is a redevelopment project. The proposed development has a lower runoff coefficient 'C' than the previous development. Therefore, 
no retention volume is required. However, volume is provided for shortage from Sage Condominium Phase I. The 100-year 2-hour runoff 
volume from the corresponding contributing area is used to estimate the basin size) 

I Area I 'C' Coefficient I Precipitation I Retention Required 

Type I (ft') I (A c) I C (Inches) I (ft') (Ac-ft) 

Residential 0 0.00 0.94 2.17 0 0.00 

Pavement/Retention 6,914 0.16 0.95 2.17 1,188 0.03 

Landscaped 0 0.00 0.45 2.17 0 0.00 

Total 6,914 0.16 0.95 1,188 0.03 

RETENTION BASIN CALCULATIONS 

Elevation 

I 
Delta Depth I Surface Area I I Volume Provided 

(ft) (ft') I (ft') I: (ft') (Ac-ft) I: (Ac-ft) 

1276.0 1.0 1,969 1,608 3,071 0.04 0.07 
1275.0 1.0 1,273 976 1,463 0.02 0.03 
1274.0 1.0 707 487 487 0.01 0.01 
1273.0 0.0 296 3,071 0.07 

Provided 3,071 O.Q7 
Required 1,188 0.03 

BasinHWE Basin Depth Balance 1,884 0.04 

1276.00 3.00 

Contributing Drainage Areas: 2 

Retention Basin(s) : 2 

I Area I 'C' Coefficient l Precipitation I Retention Requi red 

Type I (ft') I (A c) ) C (Inches) I (ft' ) (Ac-ft) 

Residential 1,849 0.04 0.94 2.17 314 0.01 
Pavement 560 0.01 0.95 2.17 96 0.00 
Landscaped 2,581 0.06 0.45 2.17 210 0.00 

Total 4,990 0.11 0.69 621 0.01 

RETENTION BASIN CALCULATIONS 

Elevation 

I 
Delta Depth I Surface Area I I Volume Provided 

(ft) (ft') I (ft' ) I: (ft' ) (Ac-ft) I: (Ac-ft) 

1279.3 0.0 618 0 418 0.00 0.01 
1279.3 0.3 618 165 418 0.00 0.01 
1279.0 0.8 483 253 253 0.01 0.01 
1278.2 176 418 0.01 

Provided 418 0.01 

Required 621 0.01 
BasinHWE Basin Depth Balance -202 0.00 

1279.30 1.10 Overflow to Basin 1 

P:\I\ISTR00000001\06001NFO\EP\WR\604WR Hydrology Ca lcs\Rational and Retention-10-14-13 
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Contributing Drainage Areas: 3 

Retention Basin(s): 3 

Sage Residential Phase II 

Retention Basin Calculations 

(This is a redevelopment project. The proposed development has a lower runoff coefficient 'C' than the previous development. Therefore, 
no retention volume is required. However, volume is provided for shortage from Sage Condominium Phase I. The 1 00-year 2-hour runoff 
volume from the corresponding contributing area is used to estimate the basin size) 

I Area I 'C' Coefficient I Precipitation I Retention Required 

Type l (ft2) 1 (A c) I C (Inches) I (ft') (Ac-ft) 

Residentia l 10,220 0.23 0.94 2.17 1,737 0.04 

Pavement 2,560 0.06 0.95 2.17 440 0.01 

Landscaped 6,684 0.15 0.45 2.17 544 0.01 

Total 19,464 0.45 0.77 2,721 0.06 

RETENTION BASIN CALCULATIONS 

Elevation 

I 
Delta Depth I Surface A rea I I Volume Provided 

(ft) (ft2) I (ft' ) l: (ft') (Ac-ft) l: (Ac-ft) 

1279.3 0.0 1,987 0 1,182 0.00 0.03 

1279.3 0.3 1,987 535 1,182 0.01 0.03 

1279.0 0.8 1,586 647 647 0.01 0.01 
1278.2 233 1,182 0.03 

Provided 1,182 0.03 

Required 2,721 0.06 

BasinHWE Basin Depth Balance -1,539 -0.03 

1279.30 1.10 Overflow to Basin 2 

Contributing Drainage Areas: 4 

Retention Basin(s): 4 

VOLUME REQUIRED CALCULATIONS 

I Area I 'C' Coeffic ient I Precipi tation I Retent ion Requ ired 

Type I (ft2) I (A c) I C (Inches) I (ft' ) (Ac-ft) 
Residential 6,612 0.15 0.94 2.17 1,124 0.03 

Pavement 1,440 0.03 0.95 2.17 247 0.01 

Landscaped 8,977 0.21 0.45 2.17 731 0.02 

Total 17,029 0.39 0.68 2,102 0.06 

RETENTION BASIN CALCULATIONS 

Elevation l Delta Depth I Surface Area I I Volume Provided 

(ft) (ft2) I (ft') l: (ft') (A e-ft) l: (Ac-ft) 

1279.3 0.3 3,237 892 3,548 0.02 0.08 

1279.0 1.0 2,715 1,838 2,656 0.04 0.06 

1278.0 1.0 1,084 818 818 0.02 0.02 
1277.0 578 3,548 0.08 

Provided 3,548 0.08 

Required 2,102 0.06 
BasinHWE Basin Depth Balance 1,446 0.02 

1279.30 2.30 

P:\I\ISTR00000001\06001NFO\ EP\WR\604WR Hydrology Calcs\ Rationa l and Retention-10-14-13 
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Contributing Drainage Areas: 

Retention Basin(s): 

5 

5 

Sage Residential Phase II 

Retention Basin Calculations 

(This is a redevelopment project. The proposed development has a lower runoff coefficient 'C' than the previous development. Therefore, 
no retention volume is required. However, volume is provided for shortage from Sage Condominium Phase I. The 1 DO-year 2-hour runoff 
volume from the corresponding contributing area is used to estimate the basin size) 

I Area I 'C' Coefficient I Prec ipitation I Retention Required 

Type I (ft2) I (A c) I C (Inches) I (ftJ) (Ac-ft) 

Residential 9,762 0.22 0.94 2.17 1,659 0.04 

Pavement 3,440 0.08 0.95 2.17 591 0.01 

Landscaped 6,609 0.15 0.45 2.17 538 0.01 

Total 19,811 0.45 0.78 2,788 0.06 

RETENTION BASIN CALCULATIONS 

Elevation 

I 
Delta Depth I Surface Area I I Volume Provided 

(ft) (ft2) I (ftJ) I: (ftJ) (Ac-ft) I: (Ac-ft) 

1279.3 0.0 2,305 0 1,808 0.00 0.04 

1279.3 0.3 2,305 628 1,808 0.01 0.04 

1279.0 1.0 1,887 1,180 1,180 0.03 0.03 
1278.0 594 1,808 0.04 

Provided 1,808 0.04 

Required 2,788 0.06 

BasinHWE Basin Depth Balance -980 -0.02 

1279.30 1.30 Overflow to Basin 4 

Contributing Drainage Areas: 6 

Retention Basin(s): 6 

VOLUME REQUIRED CALCULATIONS 

I Area I 'C' Coeffic ient I Precipitation I Retention Requ ired 

Type I (ft2) I (A c) I C (Inches) I (ftJ) (Ac-ft) 

Residential 1,789 0.04 0.94 2.17 304 0.01 

Pavement 1,000 0.02 0.95 2.17 172 0.00 

Landscaped 3,225 0.07 0.45 2.17 262 0.01 

Total 6,024 0.14 0.68 738 0.02 

RETENTION BASIN CALCULATIONS 

Elevation 

I 
Delta Depth I Surface Area I I Volume Provided 

(ft) (ft2) l (ftJ) I: (ftJ) (Ac-ft) l: (Ac-ft) 

1279.3 

1279.3 

1279.0 

1278.0 

Basin HWE 

1279.30 

lrotal Volume Provided 

Total Volume Required Ph1 

2.5-inch bleed off pipe rate 

Basin Depth 

1.30 

0.13 cfs 

Two bleedoff locations (Basin 1 and Basin 4) 

Total Bleedoff rate= 0.26 cfs 

0.0 

0.3 

1.0 

Drain Time= 10381/0.26/3600 =11.1 hr 

596 

596 

426 

43 

0 

153 

201 

Provided 

Required 

Balance 

354 0.00 

354 0.00 

201 0.00 

354 

354 

738 

-384 

Overflow to Basin 5 

10,3811 
cf 

9425 cf 

0.01 

0.01 

0.00 

0.01 

0.01 

0.02 
-0.01 

0.238 

0.240 

P:\I\ISTR00000001\06001NFO\EP\WR\604WR Hydrology Calcs\Rational and Retention-10-14-13 
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Sage Residential Phase II 

First Flush Flow Rate Calculations 

First Flush Flow Rate: 

North Storm Drain System: 

Sub-basin Served: 13,14,15,16,17,18,20 

Total Area : 

QFF: 

Catch Basin in Basin 4: 

Sub-basin Served : 

Total Area: 

QFF: 

0.658 acres 

0.33 cfs 

4,5,6 

1.00 

0.50 

acres 

cfs 

(QFF=CIA=1 X 0.5 X A) 

(QFF=CIA=1 X 0.5 X A) 

However, the bleedoff flow is restricted by the 2" orifice in the catch basin. 

Actual QFF: 0.08 cfs 

South Storm Drain System: 

Sub-basin served : 1,2,3,7,8,9,10,11,12,19 

Sub-basins 1,2 and 3 will go through the 2" orifice in a headwall 

Actual QFF: 0.08 cfs 

Total Area: 

QFF: 

Total QFF: 

0.63 

0.32 

0.40 

acres 

cfs 

cfs 

(7-12 and 19) 

(QFF=CIA=1 X 0.5 X A) 

P:\I\ISTR00000001\06001NFO\EP\WR\604WR Hydrology Calcs\Rational and Retention-10-14-13 
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Analysis Component 

Storm Event Design 

Culvert Designer/Analyzer Report 
Between Basin 2 and 1 

Discharge 2.95 cfs 

I Peak Discharge Method: User-Specified 

Design Discharge 2.95 cfs Check Discharge 2.95 cfs 

I Tailwater Conditions : Constant Tailwater 

Ta ilwater Elevation 1,279.00 ft 

I Name Description Discharge HW Elev. Velocity 

Culvert-1 1-2.5 inch Circular 0.08 cfs 1,279.66 ft 2.39 fUs 

I 
Weir Broad Crested 2.87 cfs 1,279.66 ft N/A 

Total ---------------- 2.95 cfs 1,279.66 ft N/A 

I 
I Oroo - Os~hA~i" -r (;} 5~-btts;,., 3 

I - :;;. r8-t o ,-s7 -

I - d.ir cf1 
I 
I 
I 
I 
I 
I 
I 

Title : Sage Residential Phase II 

I 
p:\ ... \wr\605wr hydraulic calcs\basin overflow.cvm David Evans & Associates, Inc. 
11/08/13 01 :57:2t£FIM!ntley Systems, Inc. Haestad Methods Solution Center Watertown , CT 06795 USA 

:; 

Project Eng ineer: fmk 
CulvertMaster v3.3 [03 .03.00.04] 

+1-203-755-1666 Page 1 of 3 
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Component:Culvert-1 

Culvert Summary 

Computed Headwater Elev1 1,279.66 ft 

Inlet Control HW Elev. 1,279.00 ft 

Outlet Control HW Elev. 1,279.66 ft 

Headwater Depth/Height 7.01 

Grades 

Upstream Invert 1,278.20 ft 

Length 29.00 ft 

Hydraulic Profile 

Profile PressureProfile 

Slope Type N/A 

Flow Regime N/A 

Velocity Downstream 2.39 ft/s 

Section 

Section Shape Circular 

Sect:ilm~mHDPE (Smooth Interior) 

Section Size 2.5 inch 

Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 1,279.66 ft 

Ke 0.20 

Inlet Control Properties 

Inlet Control HW Elev. 1 ,279.00 ft 

Inlet Type Beveled ring , 33 .7" bevels 

K 0.00180 

M 

c 
y 

Title: Sage Residential Phase II 

2.50000 

0.02430 

0.83000 

Culvert Designer/Analyzer Report 
Between Basin 2 and 1 

Discharge 

Tailwater Elevation 

Control Type 

Downstream Invert 

Constructed Slope 

Depth , Downstream 

Normal Depth 

Critical Depth 

Critical Slope 

Mannings Coefficient 

Span 

Rise 

Upstream Velocity Head 

Entrance Loss 

Flow Control 

Area Full 

HDS 5 Chart 

HDS 5 Scale 

Equation Form 

0.08 cfs 

1,279.00 ft 

Outlet Control 

1,274.50 ft 

0.127586 ftlft 

4.50 ft 

0.09 ft 

0.18 ft 
0.017755 ftlft 

0.012 

0.21 ft 

0.21 ft 

0.09 ft 

0.02 ft 

Submerged 

0.0 ft2 

3 
8 

p:\ ... \wr\605wr hydraulic calcs\basin overflow.cvm David Evans & Associates, Inc. 
11/08/13 01 : 57 :2~ntley Systems, Inc. Haestad Methods Solution Center Watertown , CT 06795 USA 

Project Engineer: fmk 
CulvertMaster v3.3 [03.03.00.04] 

+1-203-755-1666 Page 2 of 3 
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Component:Weir 

Hydraulic Component(s): Broad Crested 

Discharge 

Weir Coefficient 

Crest Elevation 

Title : Sage Residential Phase II 

2 .87 cfs 

3.00 us 
1,279.50 ft 

Culvert Designer/Analyzer Report 
Between Basin 2 and 1 

Allowable HW Elevation 

Length 

Headwater Elevation 

1,279.66 ft 

15.00 ft 

1,279.66 ft 

p:l ... lwr\605wr hydraulic calcslbasin overflow.cvm David Evans & Associates, Inc. 
11/08/13 01 : 57 :2~ntley Systems, Inc. Haestad Methods Solution Center Watertown , CT 06795 USA 

Project Engineer: fmk 
CulvertMaster v3.3 [03.03 .00 .04) 

+1-203-755-1666 Page 3 of 3 
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Analysis Component 

Storm Event 

Peak Discharge Method: User-Specified 

Design Discharge 

Tailwater Conditions: Constant Tailwater 

Tailwater Elevation 

Name Description 

Culvert-1 1-8 inch Circu lar 

Weir Broad Crested 

Total -------------·---

Title: Sage Residential Phase II 

Culvert Analysis Report 
Between Basin 3 and 2 

Design Discharge 

2.58 cfs Check Discharge 

1,279.00 ft 

Discharge HW Elev. Velocity 

1.70 cfs 1,279.87 ft 4.86 ft/s 
0 .89 cfs 1,279.87 ft N/A 

2.59 cfs 1,279.87 ft N/A 

p:\ .. . \wr\605wr hydrau lic calcs\basin overflow.cvm David Evans & Associates, Inc. 
10/12/13 10 : 28 :0~ntley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA 

2.58 cfs 

2.58 cfs 

Project Engineer: fmk 
CulvertMaster v3.3 [03.03 .00.04] 

+1-203-755-1666 Page 4 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Culvert Analysis Report 
Between Basin 3 and 2 

Component:Culvert-1 

Culvert Summary 

Computed Headwater Elevation 1,279.87 ft Discharge 

In let Control HW Elev. 1,279.29 ft Ta ilwater Elevation 

Outlet Control HW Elev. 1,279.87 ft Control Type 

Headwater Depth/Height 2.69 

Grades 

Upstream Invert 1,278.08 ft Downstream Invert 

Length 22.00 ft Constructed Slope 

Hydraulic Profi le 

Profi le Pressure Profile Depth, Downstream 

Slope Type N/A Normal Depth 

Flow Regime N/A Critical Depth 

Velocity Downstream 4.86 ft/s Critical Slope 

Section 

Section Shape Circular Mannings Coefficient 

Section Material Concrete Span 

Section Size 8 inch Rise 

Number Sections 

Outlet Control Properties 

Outlet Control HW Elev. 1,279.87 ft Upstream Velocity Head 

Ke 0.20 Entrance Loss 

Inlet Control Properti es 

Inlet Control HW Elev. 1,279.29 ft Flow Control 

Inlet Type Groove end projecting Area Full 

K 0.00450 HDS 5 Chart 

M 2.00000 HDS 5 Scale 

c 0.03170 Equation Form 
y 0.69000 

Title: Sage Residential Phase II 
p:\ ... \wr\605wr hydraul ic calcs\basin overflow.cvm David Evans & Associates, Inc. 

1.70 cfs 

1,279.00 ft 

Outlet Control 

1,278.05 ft 

0.001 364 ft/ft 

0.95 ft 

N/A ft 

0.60 ft 

0.01 7362 ft/ft 

0.013 

0.67 ft 

0.67 ft 

0.37 ft 

0.07 ft 

Submerged 

0.3 ft2 
1 

3 

Project Engineer: fmk 
CulvertMaster v3.3 [03.03.00.04) 

10/12/13 10:28:0~ntley Systems, Inc. Haestad Methods Solution Center Watertown , CT 06795 USA +1-203-755-1 666 Page 5 
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Component:Weir 

Hydraulic Component(s) : Broad Crested 

Discharge 

Weir Coefficient 

Crest Elevation 

Title : Sage Residential Phase II 

Culvert Analysis Report 
Between Basin 3 and 2 

0.89 cfs 

3.00 us 
1,279.80 ft 

Allowable HW Elevation 

Length 

Headwater Elevation 

p:\ ... \wr\605wr hydraulic calcs\basin overflow.cvm David Evans & Associates, Inc. 

1,279.87 ft 

15.00 ft 

1,279.87 ft 

Project Engineer: fmk 
CulvertMaster v3.3 [03.03.00.04] 

10/12/13 10 :28 :0~ntley Systems, Inc. Haestad Methods Solution Center Watertown , CT 06795 USA +1-203-755-1666 Page 6 
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Culvert Analysis Report 
Between Basin 5 and 4 

Analysis Component 

Storm Event Design Discharge 

Peak Discharge Method: User-Specified 

Design Discharge 2.1 3 cfs Check Discharge 

Tailwater Conditions: Constant Tailwater 

Tailwater Elevation 1,279 .00 ft 

Name Description Discharge HW Elev. 

Culvert-1 1-8 inch Circular 1.18cfs 1,279.53 ft 

Weir Broad Crested 0.96 cfs 1,279.53 ft 

Total ---------------- 2.14 cfs 1,279.53 ft 

O,.A.s-+ / .. b-g 
:::- 2~ 1$ en 

Title: Sage Residential Phase II 
p:\ ... \wr\605wr hydraulic calcs\basin overflow.cvm David Evans & Associates, Inc. 

Velocity 

3 .38 ftls 

N/A 

N/A 

10/12/13 10:28 :0©'1Mntley Systems, Inc. Haestad Methods Solution Center Watertown , CT 06795 USA 

2.13 cfs 

2.13 cfs 

Project Engineer: fmk 
CulvertMaster v3.3 [03.03 .00.04] 

+1-203-755-1666 Page 7 
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Culvert Analysis Report 
Between Basin 5 and 4 

Component:Culvert-1 

Culvert Summary 

Computed Headwater Elevation 1,279.53 ft Discharge 

Inlet Control HW Elev. 1,279.00 ft Tailwater Elevation 

Outlet Control HW Elev. 1,279.53 ft Control Type 

Headwater Depth/Height 2.29 

Grades 

Upstream Invert 1,278.00 ft Downstream Invert 

Length 33.00 ft Constructed Slope 

Hydraulic Profile 

Profile Pressure Profile Depth , Downstream 

Slope Type N/A Normal Depth 

Flow Regime N/A Critical Depth 

Velocity Downstream· 3.38 ft/s Critical Slope 

Section 

Section Shape Circular Mannings Coefficient 

Section Materia l Concrete Span 

Section Size 8 inch Rise 

Number Sections 

Outlet Control Properties 

Outlet Control HW Elev. 1,279.53 ft Upstream Velocity Head 

Ke 0.20 Entrance Loss 

Inlet Control Properties 

Inlet Control HW Elev. 1,279.00 ft Flow Control 

Inlet Type Groove end projecting Area Full 

K 0.00450 HDS 5 Chart 

M 2.00000 HDS 5 Scale 

c 0.03170 Equation Form 
y 0.69000 

Title : Sage Residential Phase II 
p:\ ... \wr\605wr hydraulic calcs\basin overfiow.cvm David Evans & Associates, Inc. 

1.18 cfs 

1,279.00 ft 

Outlet Control 

1,278.00 ft 

0.000000 ft/ft 

1.00 ft 

N/A ft 

0.51 ft 

0.010731 ft/ft 

0.013 

0.67 ft 

0.67 ft 

0.18 ft 

0.04 ft 

Submerged 

0.3 ft2 

1 

3 

Project Engineer: fmk 
CulvertMaster v3 .3 (03.03.00.04] 

10/12/13 10:28 :0~ntley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA + 1-203-755-1666 Page 8 
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Component:Weir 

Hydraulic Component(s): Broad Crested 

Discharge 

Weir Coefficient 

Crest Elevation 

Title: Sage Residential Phase II 

Culvert Analysis Report 
Between Basin 5 and 4 

0.96 cfs 

3.00 us 
1 ,279.45 ft 

Allowable HW Elevation 

Length 

Headwater Elevation 

p:\ ... \wr\605wr hydraulic calcs\basin overflow.cvm David Evans & Associates, Inc. 

1 ,279.53 ft 

15.00 ft 

1,279.53 ft 

Project Engineer: fmk 
CulvertMaster v3.3 [03.03.00.04) 

10/12/13 10 :28 :0~ntley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 9 
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Analysis Component 

Storm Event 

Peak Discharge Method: User-Specified 

Design Discharge 

Tailwater Conditions : Constant Tailwater 

Tailwater Elevation 

Name Description 

Culvert-1 1-8 inch Circular 

Weir Broad Crested 

Total ----------------

Title: Sage Residential Phase II 

Design 

Culvert Analysis Report 
Between Basin 6 and 5 

Discharge 

0.45 cfs Check Discharge 

1,279.00 ft 

Discharge HW Elev. Velocity 

0.45 cfs 1,279.06 ft 1.28 ft/s 

o.oo cfs 1,279.06 ft N /A 

0.45 cfs 1,279.06 ft N/A 

- o.4-r en 

p:\ ... \wr\605wr hydraulic calcs\basin overflow.cvm David Evans & Associates, Inc. 
1 0/12/13 1 0 :28 :0~ntley Systems, Inc. Haestad Methods Solution Center Watertown , CT 06795 USA 

0.45 cfs 

0.45 cfs 

Project Engineer: fmk 
CulvertMaster v3.3 [03.03.00.04] 

+1 -203-755-1666 Page 10 
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Culvert Analysis Report 
Between Basin 6 and 5 

Component:Culvert-1 

Culvert Summary 

Computed Headwater Elevation 1,279.06 ft Discharge 

Inlet Control HW Elev. 1,279.00 ft Ta ilwater Elevation 

Outlet Control HW Elev. 1,279.06 ft , Control Type 

Headwater Depth/Height 1.59 

Grades 

Upstream Invert 1,278.00 ft Downstream Invert 

Length 22 .00 ft Constructed Slope 

Hydrauli c Profi le 

Profi le PressureProfile Depth , Downstream 

Slope Type N/A Normal Depth 

.Flow Regime N/A Critical Depth 

Velocity Downstream 1.28 ft/s Critical Slope 

Section 

Section Shape Circu lar Mann ings Coefficient 

Sect ion Material Concrete Span 

Section Size 8 inch Rise 

Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev . 1,27g _o6 ft Upstream Velocity Head 

Ke 0.20 Entrance Loss 

Inlet Control Properties 

Inlet Control HW Elev. 1,279.00 ft Flow Control 

Inlet Type Groove end projecting Area Fu ll 
K 0.00450 HDS 5 Chart 

M 2.00000 HDS 5 Sca le 

c 0.03170 Equation Form 
y 0.69000 

Title: Sage Residential Phase II 
p:\ ... \wr\605wr hydraulic calcs\basin overflow.cvm David Evans & Associates, Inc. 

0.45 cfs 

1,279.00 ft 

Outlet Control 

1,278.00 ft 

0.000000 ftlft 

1.00 ft 

N/A ft 

0.31 ft 

0.006857 ft/ft 

0.01 3 

0.67 ft 

0.67 ft 

0.03 ft 

0.01 ft 

Unsubmerged 

0.3 ft2 

1 

3 

Project Eng ineer: fmk 
CulvertMaster v3.3 [03.03.00.04] 

10/1 2/13 10:28:0000Mntley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1 666 Page 11 
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Component:Weir 

Hydraulic Component(s) : Broad Crested 

Discharge 

Weir Coefficient 

Crest Elevation 

Title: Sage Residential Phase II 

Culvert Analysis Report 
Between Basin 6 and 5 

0.00 cfs 

3.00 us 
1,279.79 ft 

Allowable HW Elevation 

Length 

Headwater Elevation 

p:\ ... \wr\605wr hydraulic calcs\basin overflow.cvm David Evans & Associates, Inc. 

1,279.06 ft 

15.00 ft 

N/A ft 

Project Engineer: fmk 
CulvertMaster v3 .3 [03.03.00.04] 

10/12/13 10 : 28 :0~ntley Systems, Inc. Haestad Mefhods Solution Center Watertown , CT 06795 USA +1-203-755-1666 Page 12 
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Worksheet for Bleed off Circular Orifice(2.5") 

Project Description 

Solve For 

Input Data 

Headwater Elevation 

Centroid Elevation 

Tailwater Elevation 

Discharge Coefficient 

Diameter 

Results 

Discharge 

Headwater Height Above Centroid 

Tailwater Height Above Centroid 

Flow Area 

Velocity 

Discharge 

of 

1.50 ft 

0.10 ft 

1.00 ft 

0.67 

2.50 in 

0.13 ft'/s 

1.40 ft 

0.90 ft 

0.03 ft2 

3.80 ft/s 

I 

I· S 

3' 

f3leeJ. ,_off I oc~on : 

t\<et\--~ff rJe 
B~1r1 ~ ~ 12a ~In 4-

- ~ \9 J3 =- CJ. ab cfS 
Bentley Systems, Inc. Haestad Methods Sollili!lllil~filllwMaster VSi (SELECTseries 1) [08.11 .01 .03] 

11/6/2013 2:30 :38 PM 27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Excerpts from Safari Drive Phase 2 LOMR 
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Technical Support Data Notebook 

for 

Letter of Map Revision (LOMR) 

Arizona Canal 
Between Camelback Road and Chaparral Road 

Safari adjacent to Reach 4 of Side Channel System 

(Local Government Submittal) 

Prepared for: 

ST Residential, LLC 
175 W. Jackson Boulevard 

Suite 540 
Chicago, IL 60604 

DRAFT 

Prepared by: 

David Evans and Associates 
4600 East Washington Street, Suite 430 

Phoenix, AZ 85034 
Telephone: (602)678-5151 

September 24, 2013 

DEA Project No. STRS0000-00001 



I 
I 
I 
I 
I 
I ISAVl 1 FIRST ORDINATE PUNCHED OR SAVED 

ISAV2 S10 LAST ORDINATE PUNCHED OR SAVED 

TIM INT . 017 TIME INTERVAL IN HOURS 

1 RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 

OPERATION STATION FLOW PEAK 
AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

I 
HYDROGRAPH AT 

S-10 113 . 4. 03 6. 4. 4 . . OS I 
ROliTED TO 

R-11 113. 4.10 6. 4. 4. . OS 

HYDROGRAPH AT 

+ S-11 112 . 4. 02 s. 4. 4. . OS I 
2 COMBINED AT 

N-11 202. 4. 07 11. 8. 8. .10 

ROUTED TO 
R-12 201. 4.17 11. a . 8. .10 I 

HYDROGRAPH AT 
S-12 19S. 4.07 10. 7. 7. . 09 

2 COMBINED AT 
N-12 349. 4.13 22. 1S. 1S. .19 I 

ROUTED TO 
j<-13 34a. 4.17 22. 1S. 1S. .19 

HYDROGRAPH AT 
S-13 117. 4.02 6. 4. 4 . . OS I 

2 COMBINED AT 
N-13 396. 4.17 2a . 20. 20. .24 

ROUTED TO 
R-14 394. 4.20 2a. 20. 20. .24 I 

HYDROGRAPH AT 
S-14 122. 4 .03 a. 6. 6. . OS 

2 COMBINED AT 
N-14 4S6. 4.18 3S . 2S . 2S. .28 I 

I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I ROUTED TO 

R-15 450 . 4.27 35. 25. 25. . 28 

HYDROGRAPH AT 

I 
S-15 167 . 4.07 12. 8. 8 . . 07 

2 COMBINED AT 
N-15 521. 4. 25 47 . 33. 33. . 35 

ROUTED TO 
R-24 520. 4. 30 47. ·33. 33. . 35 

I HYDROGRAPH AT 
S-20 88. 4.10 6. 4. 4 . • OS 

ROUTED TO 
R-21 88. 4.18 6. 4. 4. .05 

I HYDROGRAPH AT 
S-21 75. 4.12 5. 4. 4. . 04 

2 COMBINED AT 
N-21 157. 4 . 17 11. 8 . 8. .09 

I ROUTED TO 
R-22 155. 4.27 11. 8. 8. . 09 

HYDROGRAPH AT 
S-22 122. 4. 25 12. 8. 8. . 08 

I 2 COMBINED AT 
N - 22 276. 4.27 23. 16. 16. . 17 

ROUTED TO 
R-23 287. 4. 30 23. 16. 16. .17 

I HYDROGRAPH AT 
S-23 111. 4. 20 10. 7. 7. . 06 

HYDROGRAPH AT 
S-24 108 . 4. 03 7. 5 . 5. • OS 

I 4 COMBINED AT 
N-24 853. 4. 30 84. 60. 60. . 64 

ROtiTED TO 
R-31 84 9 . 4. 35 84. 59. 59. . 64 

I HYDROGRAPH AT 
S-30 132 . 4.08 10. 7. 7. . 06 

I 
I 
I 
I 
I 



I 
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I 
I DIVERSION TO 

SPLIT 117. 4 . 08 9. 7. 7 . . 0 6 

HYDROGRAPH AT 
0-30 15. 4. 08 1. 1. 1. . 0 6 

I ROtiTED TO 
R-31 16. 4. 23 1 .. 1 . 1. . 06 

HYDROGRAPH AT 
S-31 157. 4 .15 14. 10. 10 . . 08 

I 3 COMBINED AT 
N - 31 882. 4. 35 96 . 68. 68. .79 

DIVERSION TO 
Divert 814. 4 .35 89. 63. 63. .79 

I HYDROGRAPH AT 
D-31 68. 4. 35 7. 5. 5. .79 

ROtrrED TO 
R-40 61. 4.50 7. 5. 5. . 79 

I HYDROGRAPH AT 
S-40 89 . 4 .20 8. 6 . 6. • OS 

HYDROGRAPH AT 
S-41 45. 4.10 4. 3 . 3. . 02 

I 3 COMBINED AT 
N-40 114. 4. 38 19. 14. 14. . 86 

HYDROGRAPH AT 
B1 642. 4.13 69. 49. 49. .41 

I ROUTED TO 
RB1B2 638. 4. 22 69. 49. 49. .41 

HYDROGRAPH AT 
B2 411. 4.15 47. 33. 33 . . 32 

I 2 COMBINED AT 
CB1B2 929. 4. 20 111. 79. 79 . .73 

ROtrrED TO 
RB283 925 . 4 .25 111. 79. 79. . 73 

I HYDROGRAPH AT 
B3 355. 4. 22 63. 45 . 45. . 36 

I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 2 COMBINED AT 

CB2B3 1123. 4. 25 166. 119. 119. 1. 09 

HYDROGRAPH AT 
c 141. 4.35 36. 26. 26. .19 

HYDROGRAPH AT 

+ SPLIT 117. I 4.08 9. 7. 7. . 06 

ROUTED TO 
RS30E 115. 4. 32 10. 7. 7. . 06 

HYDROGRAPH AT 
E 152. 4.13 23 . · 16. 16. .10 I 

HYDROGRAPH AT 
F 43. 4. 08 5. 4. 4. . 02 

5 COMBINED AT 
CB3EF 1332. 4.27 231. 166. 166. 1.39 I 

HYDROGRAPH AT 
01 126. 4.12 12. 9. 9. . 09 

ROUTED TO 
RD1D2 124. 4 . 52 I 13 . 9. 9. . 09 

HYDROGRAPH AT 
D2 235. 4.23 39. 28. 28. . 26 

2 COMBINED AT 
CD1D2 311. 4. 48 51. 37. 37. . 36 

SUMMARY OF KINEMATIC WAVE MUSKINGUM-CUNGE ROUTING I 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 

PEAK PEAK I 
(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN) 

' 
FOR STORM = 1 STORM AREA (SQ Mil = . 00 

S-10 MANE 1. 00 114. 16 241.22 1.16 1. 00 114.01 242. 00 1.16 

CONTINUITY SUMMARY (AC-FT) - INFLOW>== . OOOOE+OO EXCESS= . 3113£+01 OUTFLOW:o:: . 3093E+01 BASIN STORAGE= .5322E-02 PERCENT ERROR= .5 I 
I FOR STORM = 2 STORM AREA ( SQ MI) .so 

I 
I 
I 
I 
I 



FIGURE 3 
SAFARI 

HYDROLOGY MAP 

LEGEND: 

-- TIME OF CONCENTRATION FLOW 

REACH ROUTE 

r::::J DRAINAGE !3ASIN BOUNDARY 

-- EXISTING 2' CONTOURS 

81 DRAINAGE BASIN ID 

RB2B3 ROUTING ID 

CB2B3 CONCENTRATION POINT ID 

Q CONCENTRATION POINT 
LOCATION 

0100=814 CFS DIRECTION OF SPLIT 

----~·~ FLOW 

2' contours data collected 
on 11 /02/2007 and obtained 

N 

A 
from the Flood Control 
D. t . t f M . C t o 7so 1,500 

ts nc o ancopa oun y ~~--
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MAP SCAlE 1w = 1()00' 

0 1000 ;t ,-, I I , 2 000 ===::3 FEET 

0 300 SOO METERS 

PANEl 1'695H 

FIRM 
FLQUO INSURANC-E RATE MAP 

t'frL\RICOJ>A COUI\'TY, 
ARlZONI\. 

AL'\'D IN CORPORA TED AREAS 

PANEL 1695 OF 4350 
~~ VJ.P" ltJDPi ;:~ fiGU ~U 1~ 

;_~~~ 
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r,IPiJr.;Qi\t::.o.6ffl 
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~ 
OID.ll 

MAP NUMBER 

04,013Cl695H 

MAP REVISED 

S~PTEMBER 30 , 2065 
fcll' t-;~ fnlE!f.~~ M:lflOLi!,f!!ll'llt A~<n.~ 

ZONE AH: Areas with a 1% annual chance ofshal!ow ftooding, 
usually in the form of a pond, with an average depth ranging 
from ~ to 3 feet. 

FIGURE 7 
ANNOTATED FLOOD INSURANCE 

RATE MAP 
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Excerpts from Final Drainage Report for Blue Sky Scottsdale 
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FINAL DRAINAGE REPORT 
FOR 

BLUE SKY SCOTTSDALE 
FILL PLAN 

PREPARED FOR 

GRAY DEVELOPMENT 
1400 E. CAMELBACK ROAD, SUITE 275 

PHOENIX, AZ 85018 

PREPARED BY 

PAULPAL,P.E. 
R.A.MZI GEORGES, PE, CFM 

DAVID EVANS M'D ASSOCIATES, INC. 
4600 E WASHINGTON STREET, SUITE 430 

PHOENIX. AZ 85034 
{602) 678-5151 

January 2012 
DEAPROJECTNO. GRYDOOOOl 
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Flow Master (Reference 7), a Bentley computer program, has been utilized to analyze the hydraulic 
capacity for the adjacent street sections to determine the 1 00-year high water surface elevations 
based on known offsite runoff along Scottsdale Road. The Flow Master cross sections were cut 
along Scottsdale Road just south of every intersection with Coolidge Street and Fashion Square 
Road (Scottsdale slopes in a southerly direction). The cross section south of every intersection was 
used for split flow analysis (equating the water surface elevation in both directions) because there 
is momentum with runoff along Scottsdale Road in a southerly direction. In addition, weir to the 
east will occur after the after runoff reaches the intersection itself and this would another reason for 
the south location of the cross sections used in the split flow analysis. If the sections were cut to 
the north of the intersection, it would not represent the field conditions. However the cross sections 
are'include Appendix D but are not used in the analysis. 

Camelback Road split flow analysis was based on the top of curb road capacity as shown in 
Exhibit C. FlowMaster analysis is based on Manning's equation. Refer to Appendix D for detailed 
in ut and ou ut data sheets. 

DEA modeled the weir along the Arizona Canal based on 1,202 cfs mentioned in section 3.2 using 
StormCAD software (Reference 9). The high water elevation along the Arizona Canal bank canal 
was determined to be 1279.50. Survey points were used in modeling the weir over the canal. A 
separate model was prepared to determine the flow along Scottsdale Road, south of Camelback 
Road which was determined to be 7 5 cfs. 

Storm CAD software (Reference 6) was used in determining the capacity of the culverts mstalle 
during the Safari Drive development along Coolidge Street and along the canal. Refer to Appendix 
D for detailed hydraulic input/output data sheets. The 100-year Hydraulic Grade Line (HGL) was 
kept below the 1 00 year weir elevation along the canal and below the 1 00 year ponding depth 
along Coolidge Street. 

6.0 CONCLUSIONS 
Based on the results of this study, it can be concluded that: 

• The site will be filled according to the City of Scottsdale Design Standards and Policies 
Manual. 

• The site has a retention waiver and it will directly discharge into the existing box culvert 
along the western side of the Arizona Canal. 

• . Coordination with the Flood Control District has been initiated. 
• The ultimate outfall (Elevation 1279.20) is located at the southeast comer of the project site 

maintaining the historic outfall condition. 
• Raising a portion of the site above the floodplain elevation will not adversely impact 

adjacent properties south of the site. 
• Properties in the floodplain north of the site are at higher elevations then the project and are 

· not impacted by the proposed development 
• Refer to Appendix H for the Waniing and Disclaimer Liability form. 
• Refer to Appendix I for the Section 404 Certification fonn. 

8 
David Evans and Associates, Inc. final Drainage Report, Fill Plan 

GRDY0000-000 I 
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Culvert Analysis Report 
Arizona Canal OverBank 

AZ Canal Weir Analysis , Refer to Exhibit C located under Appendix A 
Component: Weir 

Hydrau"c Component(s): Roadway -------------------------------------------------------------79.50 ft 

2.99 us 
79.50 ft 

1.00 

Discharge 

Roadway Width 

Low Point 

Discharge Coefficient (Cr) 

Tailwater Elevation 

Sta (ft) Elev. (ft) 

-200.00 79.00 

0.00 79.56 

30.00 79.59 

56.00 79.38 

109.00 79.64 

190.00 79.68 

245.00 79.72 

303.00 79.74 

386.00 79.95 

517.00 79.58 

661.00 79.47 

693.00 79.45 

735.00 79.69 

802.00 79.48 

831.00 79.43 

856.00 79.39 

955.00 79.21 

1,030.00 79.34 

1,097.00 79.42 

1,146.00 79.29 

1,196.00 79.25 

1,304.00 79.69 

1,330.00 80.36 

1,364.00 79.69 

1,388.00 78.56 

1,467.00 79.08 

1,494.00 78.53 

1,532.00 79.17 

1,532.50 79.59 

1,536.00 79.68 

1,536.50 79.22 

1,561.00 79.03 

1.561.50 79.53 

1,615.50 78.95 

1,616.00 78.43 

1,658.00 78.32 

1,710.00 77.52 

1,710.50 77.95 

1,735.00 77.72 

1,751.00 77.61 

1,752.00 B0.18 

1,752.50 79.67 

1,773.50 79.74 

1,794.50 79.58 

1,795.00 eo.oo 

1,202.00 cfs 

12.00 rt 
77.52 ft 

2.99 

0.00 ft 

Allowable HW Elevation 

Overtopping Coefficient 

Headwater Elevation 

Submergence Factor (Kt) 

The Weir elevations are based on 
the survey points taken in the field 

p:\. .. \OOOOinfulep\wnC'IIm\canal overbank-x.cvm David !vans & Ano«:latH, Inc. CulvertMaster ~.3 (03.03.00.0o4: 
11J1eJ11 03:09:13 PMC eentllty Systems, Inc. Haestad Methods SolUtion Center watertown, CT 08795 USA ... 1-203-755-1666 Page 2 
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Executive Summmy 

This Final Drainage Report pertains to the Reflections on the Canal development of a 4.6-acre 
parcel located on the southeast corner of Chaparral Road and Woodmere Fairway, immediately 
northwest of the Arizona Canal, in Scottsdale, Arizona . 

The purpose of the report, in accordance with Section 37-42.a of the Scotts~ak City Code 
(Floodplain Regulations), is to present information regarding the effects this proposed development 
may have upon local rainfall and runoff, and to demonstrate that the planned development has been 
designed so it is protected_ from flooding, as well as to minimize possible drainage-related impacts 
to others . 

Furthermore, this Final Drainage Report demonstrates that this project complies with four DRB 
Stipulations (47-DR-2005), including: (1) the development will maintain historic flow patterns; 
(2) site improvements will not adversely affect other properties; (3) demonstrate a public benefit 
to the area as a function of the storm water . improvements; and (4) receive approval by 
Scottsdale's Flood Plain Administrator to measure the building height one foot above the nearest 
adjacent Arizona Canal bank. 

As part of this study, flood peaks were predicted for the 0.8-square-mile offsite watershed using 
HEC-1 and procedures outlined in the City of Scottsdale's Design Standards and Policies 
Manual. Additionally, floodplain boundary maps were developed based on the results from a 
HEC-RAS computer program. Also, hydraulic calculations were prepared as part of the design 
of the new regional stormdrain system consisting of: (1) 1500 linear feet of new lO'x 5' 
Reinforced Concrete Box Culvert between Chaparral Road and the south boundary of the subject 
property; (2) 280 linear feet of new 8'x 6' Reinforced Concrete Rectangular Open Channel 
between the south boundary of the subject property and the inlet to a new storrndrain being 
constructed by the adjoining Safari project; and (3) lateral storrndrains from Woodmere Fairway 
to the new lO'x 5' Reinforced Concrete Box Culvert. 

The planned stormdrain system has a 100-year design capacity and it replaces a 30-year-old open
channel system along side the Arizona Canal that only has a 25-year design capacity. 

These new storm water improvements have been designed to intercept and convey the 100-year 
peak discharge, and its overall efficiency is only controlled by offsite conditions. The Reflections 
on the Canal project has been specifically designed to protect itself from flood hazards, while at 
the same time adding new storrndrains and related flood-control facilities -that will significantly 
reduce or even remove entirely the frequency and severity of local flooding of the existing 
residences located along or near Woodmere Fairway. Map showing existing and future floodplain 
boundaries can be found in Appendix B of this report. 

R.ROYC> 
ENGINEERING, LLC 
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I. INTRODUCTION 

1.1 Project Location 

This Final Drainage Report pertains to the planned development of a 4.6-acre parcel located on 

the southeast corner of Chaparral Road and Woodmere Fairway, immediately northwest of the 

Arizona Canal, in Scottsdale, Arizona. More specifically, this property is located within the 

northwest one-quarter of Section 23, of Township 2 North, Range 4 East, Gila and Salt River 

Baseline and Meridian. Chaparral Road bounds this property to the north, Woodmere Fairway 

to the west, and the Arizona Canal to the east and south . 

This property is currently the HoteiWaterfront Ivy and related parking areas. The Reflections on 

the Canal project generally includes the demolition and removal of this exiting motel, filling and 

grading the entire property so it is above the existing 100-year flood plain (equal to or above the 

top of the adjacent canal bank), construction of substantial stormdrain systems, and the subsequent 

construction of a multi-family residential development, driveways, parking areas, and other related 

drainage and site improvements. 

According to the effective Flood Insurance Rate Map of this area, the subject property is located 

entirely within an unnumbered Flood Hazard Zone A. The Reflections on the Canal project has 

been specifically designed to protect itself from these existing flood hazards, while at the same 

time adding new stormdrains and related flood-control facilities that will significantly reduce or 

even remove entirely the frequency and severity oflocal flooding of the existing residences located 

along or near Woodmere Fairway . 

R.R.OYO 
EN<:,;INEERING, LLC 
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For reference, Figure I of this report contains a site location map, and Figure 2 of this report 

contains an aerial photograph of the subject property taken in 2002. In addition, Figure 3 contains 

a portion of the effective Flood Insurance Rate Map of this area , showing that the subject property 

is entirely within an Unnumbered A Zone. And for comparison, Figure 4 contains a map showing 

the portions of the subject property that have been removed from the effective Zone A Flood 

Hazard Area by a recently issued Conditional Letter of Map Revision Based on Fill (CLOMR-F 

Case No. 07-09-0635C, dated March 13, 2007). A copy of which can be found in Appendix D . 

1.2 Purpose and Objectives 

This Final Drainage Report was prepared for submittal to the City of Scottsdale's Development 

Services Department in conjunction with a Rough Grading Plan and Paving/Grading Plans, which 

are being prepared by M3 Engineering and Technology. A copy of these construction drawings 

will be submitted together with this report (see Appendixes C and D). 

This Final Drainage Report identifies the drainage characteristics of the area affecting this 

development. It also identifies drainage-related design requirements in accordance with the City 

of Scottsdale's Design Standards and Policy Manual (Chapter 4, 2006), Floodplain and 

Stormwater Regulations (Chapter 37 of the Scottsdale City Code), and the Drainage Design 

Manual for Maricopa County (Volumes 1, 2, and 3). 

The purpose of the report, in accordance with Section 37-42.a of the Scottsdale City Code 

(Floodplain Regulations) , is to present information regarding the effects this proposed development 

may have upon local rainfall and runoff, and to demonstrate that the planned development has been 

designed so it is protected from flooding, as well as to minimize possible drainage-related impacts 

to others . 

R.R.OYO 
ENGINEERING, LLC 
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Accordingly, this report documents the drainage considerations made in conjunction with the 

hydraulic design of this project. As an introduction to this project, the major drainage issues and 

the general approach used to handle them are as follows: 

1. Remove portions of the subject property from the FEMA flood plain through the CLOMR

F process . According to the effective FIRM of the area (#04013Cl695H), the subject 

property is located entirely within an Unnumbered Flood Hazard Zone A. Furthermore, 

according to Section 37-42.f.2 of the Scottsdale City Code (Development Requirements), 

within such flood-hazard areas, all new residential _structures or the substantial 

improvements to an existing residential s1ructure shall have its lowest floor constructed at 

least one (1) foot above the base-flood eievation. In addition, in the absence of a 

designated base-flood elevation, it is customary to elevate ·structures and their lowest 

finished-floors so they are one foot or more above the top of the highest adjacent Arizona 

Canal bank (FEMA written communication, 1987). 

Thus, as part of the Reflections on the Canal project, portions of the 4. 6-acre property will 

initially be filled with compacted soil (refer to Figure 4) so that the top of this resulting 

mound will be entirely above the top of the adjoining canal bank. Furthermore, all future 

finished floors for new residential structures on this property shall be set at least one (1) 

foot or more above the highest adjacent canal bank. Minimum Finished-Floor Elevations 

(referenced to NA VD-1988) are shown on the Site Plan. 

A CLOMR-F was given to this project on March 13, 2007. Refer to Appendix D. 

RRC>YO 
ENGINEERING, LLC 
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Construct new Catchbasins, Laterals, and a Regional Storm Drain System to Improve 

Local Drainage Conditions. Reasonable efforts will be made to improve local drainage 

conditions. The largest improvements to be built in conjunction with this project include 

the removal blockages caused by the three existing pedestrian walkways going over Reach 

4 of the Side Channel. Additionally, a new 10'x5'x 1500' RCBC will be built. beneath the 

existing Side Channel, and it will be used to convey runoff from Chaparral Road and 

Woodmere FairW?Y to the new 8' x6' RCBC currently being built immediately downstream 

by the Safari/ ~verwalk project. Furthermore, the 280-foot-long space between the 

subject property and the nearby Safari/ Riverwalk property will have an equivalent 

rectangular open channel, and the coordin!ltion of this critical hydraulic cmmection will be 

the responsibility of this project. 

Also, with regard to other drainage improvements to be made, six sets of new grated 

catcbbasins and laterals will be built so they intercept and convey storm water concentrating 

along Woodmere Fairway. This includes a grated catchbasin and lateral stormdrain near 

the intersection of Woodmere Fairway and Chaparral. Once this project is built , local 

drainage problems will not be eliminated, although drainage conditions will be 

substantially improved. Refer to Appendix B. 

Likewise, the construction of the new 10'x5'x 1500' RCBC along the Side Channel of the 

Arizona Canal will provide the City of Scottsdale with the potential for improving flooding 

conditions on the north side of Chaparral Road once a larger outfall at Scottsdale Road is 

provided, and once a larger box culvert beneath Chaparral Road is built. This project 

provides that valuable stormwater-rnanagement potential at little or not additional cost to 

the City . 

RRC>YC> 
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Provide Onsite Stormwater Detention. According to Section 37-42.1 of the Scottsdale City 

Code (Stormwater Storage Facilities), development of all land within the city must include 

provisions for the management of stormwater, including the design and construction of 

provisions to store runoff from rainfall events up to and including the one-hundred-year 

two-hour duration event. In this case, the required 23,000 cubic feet of stor.age will be 

provided onsite within depressed landscape areas, and will drain within 12 hours per Sec. 

4. 402. B. 12 of the 7006 City of Scottsdale Design Standards and Policy Manual. Refer to 

Appendix E for stormwater detention calculations. 

Floodproof Underground Parking Structures. Two of the new multi-family residential 

structures (Condominium Buildings #1 and #2) to be built as part of this project will have 

underground parking garages. As currently designed, their driveway crests will be set 0.5 

feet or more above the Base Flood Elevation, which is equal to the top of the nearby canal 

bank. (Refer to the construction plans in Appendix C). 

Construct a new Regional Stormdrain System along the South Bank of the Arizona Canal. 

This project includes the construction of about 1, 780 LF of new box culvert and concrete 

open channel from Chaparral Road to the junction with the new 8'x6' RCBC currently 

under construction on the Safari/ Riverwalk property. Included in this is about 280 LF of 

new 8'x6' open channel which will be located on a neighboring property not owned by the 

subject property, and also within an SRP/FCDMC easement. In order for this new open 

channel to operate properly, the connection across this intervening property must be 

constructed. It will be the responsibility of the owners of the subject property to 

coordinate the construction of this neighboring segment of box culvert. Refer to the 

construction plans in Appendix C. 

R.R.C>YO 
ENGINEERING, LLC 
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II. DESCRIPTION OF EXISTING DRAINAGE CONDITIONS AND CHARACTERISTICS 

2.1 Hydrologic Analysis of Onsite Drainage 

Under existing conditions, the subject property has a measured landscaped area of 61,350 square 

feet, or about 30 percent of the total area of the property. Conversely, under proposed conditions, 

the subject property has an even larger landscaped area of72,800 square feet, or about 36 percent 

of the total area of the property (an increase of about 6% of the total project acreage) . The 

majority of these landscaped areas found under existing and proposed conditions are located within 

and along the Side Channel located between the ~xisting/future buildings and the Arizona Canal. 

Based on hydrolgic calculations representing existing and proposed conditions, the 2-, 10-, and 

100-year flood peaks for existing conditions are predicted to be 9.2 cfs, 15.4 cfs, and 28.8 cfs, 

respectively, whereas under proposed conditions the predicted flood peaks will be 8.8 cfs, 14.8, 

and 27.7 cfs, respectively (as calculated using the Maricopa Rational Method). Therefore, from 

a drainage perspective, given that the future land use will have more landscaped, pervious cover, 

the peak amounts of runoff produced by this property will be about 5% less than those found under 

existing conditions. Furthermore, rooftop drains will discharge directly into the adjoining 

stormdrain system, thereby further significantly reducing surface flooding of the area. 

2.2 Existing Drainage Network 

With regard to local stormwater runoff, the subject property is located within the lower Indian 

Berid Wash watershed, in southwest Scottsdale. The offsite watershed affecting this property is 

about 0.8 square miles (510 acres), and is currently developed with mostly medium density 

residential structures. Furthermore, the usual southeasterly flow of stormwater runoff within this 

RROYO 
ENGINEERING, LLC 
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portion of the watershed has been interrupted by a levee system built prior to 1894 by the Salt 

River Project in conjunction with Arizona Canal. As a consequence, the natural drainage patterns 

have been altered so that the majority of storm water runoff is now being directed into streets and 

a few public drainageways, ultimately pending against the Arizona Canal embankment, and with 

some drainage relief afforded by the Side Channel flood-control facilities and other smaller 

stormdrain systems. The hydrologic characteristics of this regional offsite watershed were 

evaluated using the HEC-.1 program, described later in Section 5.2 of this report. 

The Reflections on the Canal project is located in an area of Scottsdale having several major 

drainage improvements, the largest of which ar~ Reach 3 and Reach 4 of the Army Corps of 

Engineers Side Channels System (LAD USACE, 1981). The largest of these existing drainage 

facilities, Reach 3 of .the Side Channel, generally consists of a regional stormdrain system and 

grated catchbasins that colkct floodwaters concentrating uphill from, and to the north of the 

subject property (LAC UASCE 1981). Both the McDonald Road and Chaparral Road watersheds 

contribute runoff to this location. Excerpts from the USACE Design Memorandum for Reach 3 

and Reach 4 can be found in Appendix A. 

From this investigation, it is known or believed that, under existing conditions: 

1. The 10-year flood peak (estimated to be 325 cfs), equal to about 25% of the 100-year peak 

discharge, will be collected and conveyed by the existing Reach 3 system (which has a 

maximum reported capacity of 670 cfs) and taken beneath the abutting Arizona Canal in 

a 96"-diameter RCP and to the Indian Bend Wash for disposal. Any stormwater runoff 

greater than 670 cfs and arriving at the north side of Chaparral Road and not taken away 

to the IBW, will either be impounded behind the roadway as floodwater storage, flow 

through an existing 6'x4' RCBC located beneath Chaparral Road and northwest of the 

R.C>YO 
GINEERING, LLC 
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subject property, or weir over the sag in the vertical curve of Chaparral Road and flow into 

and along Woodmere Fairway, adjacent to the subject property, ar follows . 

Discharges less than or equal to 670 cfs will not overtop the top of the Arizona Canal. 

Discharges less than or equal to 670 cfs will be intercepted by the Reach 3 inlet grate and 

conveyed by the 96-inch-diam RCP and taken to the IBW. Thus, all flo~vs less than 670 

cfs will simply go into the existing IBW diversion storm drain without traveling farther 

downstream. 

Flows equal to 900 cfs (approximately equal to the 25-year flood) will overtop the Arizona 

Canal along the reach located upstream of the 96-inch-diam RCP and cause 230 cfs to weir 

over the Arizona Canal bank (900 cfs at ?C-Sec 20- 670 at X-Sec 16.2), leaving 670 cfs 

to go towards the inlet of the 96-inch-diam RCP, of which 670 cfs will be diverted, leaving 

about 1 cfs to go through the box culvert under Chaparral Road (about 0 cfs) or over the 

sag in Chaparral and into Woodmere Fairway (about 0 cfs). In other words, substantially 

no flood waters overtop or flow through Chaparral Road during floods equal to, or smaller 

than, a 25-year flood. 

Flows equal to 1100 cfs (approximately equal to the 50-year flood) will overtop the 

Arizona Canal along the reach located upstream of the 96-inch-diam RCP and cause 153 

cfs to weir over the Arizona Canal bank (1100 cfs at X-Sec 20 - 947 at X-Sec 16.2), 

leaving 947 cfs to go towards the inlet of the 96-inch-diam RCP, of which 670 cfs will be 

diverted, leaving 277 cfs to go through the box culvert under Chaparral Road (0 cfs) or 

over the sag in Chaparral and into Woodmere Fairway (277 cfs). 

Flows equal to 1299 cfs (equal to the 100-year flood) will overtop the Arizona Canal along 

the reach located upstream of the 96-inch-diam RCP and cause 302 cfs to weir over the 

Arizona Canal bank (1299 cfs at X-Sec 20 - 997 at X-Sec 16.2), leaving 997 cfs to go 

towards the inlet of the 96-inch-diam RCP, of which 670 cfs will be diverted, leaving 327 

cfs to go through the box culvert under Chaparral Road and then over the pedestrian 

C> y 0 
EERING LLC 
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bridges (17 cfs) or over the sag in Chaparral and into Woodmere Fairway (311 cfs) . 

Another part of this largest existing drainage facility, Reach 4 of the Side Channel system, 

generally consists of a series of unlined trapezoidal open channel, concrete-lined rectangular 

channel, and a buried 72" RCP (LAC UASCE 1981). The upstream-most portion of Reach 4 

abuts the subject property. The downstream-most reach of Reach 4 is located near the 6-way 

intersection of Scottsdale · Road, Camelback Road, and the Arizona Canal. Stormwater runoff 

arriving at that location will either be taken beneath the Arizona Canal in an ll' x9.5' RCBC and 

taken to the IBW for disposal, will either be impounded · behind the canal embankment as 

floodwater storage, or weir over the banks of the Arizona Canal · and be taken away by this SRP 

facility, should it be drawn down in time. 

According to Design Memorandum No. 5 (Plates 15 and 19, LAC UASCE 1981), the upstream 

segment of Reach 4, including the concrete rectangular channel located on the subject property, 

was designed to convey a 25-year peak discharge of only 120 cfs, and with no runoff contributed 
. . . . . 

by areas located upstream or north of Chaparral Road (and this is consist'ent with items #3 and #4 

listed immediately above). 

The 3200-foot-long segment of Reach 4 located between Scottsdale Road and Chaparral Road is, 

oi· will soon be, modified an:d improved. The Safari/ Riverwalk Square project is currently 

replacing portions of the existing Side Chmmel with a new 1,250-foot-long 8'x6' RCBC that will 

connect to the existing system at a grated junction ·structure located near the intersection of 

Scottsdale and Camelback Roads (David Evans and Associated, June 2006; Tri-Core Engineering, 

2005) . The Safari's 8'x 6' RCBCwas designed to convey the 100-year flood peak, and all new 

inlet structures were designed to replace the eXistinginlets built by the Corps (Ramzi Georges, 

David Evans & Assoc., written communication, December 7, 2006) . In addition, this Reflections 
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on the Canal project will include the construction of an equivalent box culvert or open channel 

between their upstream terminus and the existing box culvert beneath Chaparral Road . 

2 .3 Context Relative to Adjoining Developments 

One of the significant drainage improvements that will be constructed as part of this project will 

be the construction of 1,500 LF of new box culvert and 280 LF of concrete open channel, all of 

which will be constructed from Chaparral Road to the junction with the new 8'x6'x1250' RCBC 

currently under construction on the Safari/ Riverwalk property. The design of the stormdrain 

system for this project requires the coordination_ with the design aspects of the drainage system 

currently under construction downstream on the Safari project. This coordination, in part, 

included the hydraulic analysis of the Safari stormdrain, described later in this report. 

2.4 FEMA Flood Hazard Zones 

According to the effective Flood Insurance Rate Map of this area, the subject property is located 

entirely within an unnumbered Flood Hazard Zone A (refer to Figure 3). Furthermore, a 

CLOMR-F has been written (Case# 07-09-0635C), which effectively removes, upon construction, 

designated portions of the subject property from the 100-year flood plain (refer to Figure 4). All 

areas of new residential construction will be removed from the regulatory flood plain by this 

CLOMR-F. Volume 6 of 17 of the Flood Insurance Study of Maricopa County and Incorporated 

Areas (FEMA , Sept. 30, 2005) provides flood profiles of the Indian Bend Wash Low Flow 

Channel (Plates 220P and 221P). These show that the 1 00-year water surface is substantially equal 

to the top of the adjoining Arizona Canal bank. 

RC>YC> 
GINEERING LLC 
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III. PROPOSED DRAINAGE PLAN 

3.1 Hydraulic Analysis of Proposed Drainage Systems 

Figures 5 through 9 of this report present a graphical summary of the proposed drainage 

improvements to be built as part of this project. In general, these improvements consist of: (1) 

1500 LF of new IO'xS' RCBC between Chaparral and the southern end of the subject property; 

(2) six sets of catchbasins and laterals to be built between Woodmere Fairway and the new 10 'x5' 

. RCBC; (3) 280 LF of new 8'x 6' rectangular open channel between the outlet of the new 10'x5' 

RCBC and the new 8 'x6 RCBC currently being _built on the nearby Safari/ Riverwalk project . 

Figures 5 through 9 provide the general dimensions, invert elevations, and design cover for these 

new stormdrain segments and their related inlets and junction structures. The hydraulic design 

of the planned 10'x 5' RCBC was based on a 100-year peak discharge of 327 cfs at Chaparral 

Road which will go through the existing 8'x 4'. RCBC under Chaparral Road ( 224 cfs) and over 

the sag in Chaparral Road ( 103 cfs) and be collected in a new grate and catchbasin in Woodmere 

Fairway (Lateral #6). In addition, in order to account for 0ther inflow sources, the design was 

based on a 100-year peak discharge of 400 cfs at the south property line of the subject property 

(Lateral #1). The new culvert will operate under Inlet Control. 

Appendix C of this report contains the Hydraulic Grade Line Calculations for the mainline and its 

two principal laterals . From these calculations, it is apparent that the 100-year hydraulic grade 

lirie is lower than the gutter grades, and will therefore not surcharge. Likewise, the hydraulic 

grade line is also lower than the top of the adjacent canal bank, and will therefore not overtop the 

canal. 
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Location of Proposed 
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3.2 Stormwater Storage Requirements 

In accordance with Section 37-42.1 of the Scottsdale City Code (Stormwater Storage Facilities), 

this project must provide a minimum stormwater storage volume of0.53 acre feet or 22,912 cubic 

feet. Therefore, some of the landscaped areas located along the Arizona Canal have been designed 
.-

as stormwater detention basins, with a total combined storage volume of25,000 cubic feet. This 

planned storage volume exceeds the minimum required . Refer to Sheet C1.1 (Overall Civil Site 

Plan) found in Appendix E of this report for a map showing the areas to be flooded along with 

their calculated storage volumes. Furthermore, these basins have outlet orifices that have been 

designed to provide a minimum drain time of lZ, per Sec. 4.402.B.l3 of the City of Scottsdale 

Design Standards and Policy Manual. 

3.3 Project Phasing 

The construction of this project will not be ph~sed. 

3.4 Stormdrain Segments 

Centerline stationing proceeds in a downstream direction, starting with Station 0 +00 located about 

400 feet upstream or north of Chaparral Road. Station 20 + 00 is located at the south property line 

of the subject property, and Station 35 + 70 is located farther south near Scottsdale Road. 

Note that the centerline stationing shown on the construction drawings differ from those given in 

this drainage report. See for example, Sheets C2-10 through C2-12. The equation to convert 

stationing used in the Construction Drawings to those given in this report is as follows: 

Stationing on Construction Drawings = Stationing on Drainage Report- 505 feet 
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The description of stormdrain segments will go from downstream to upstream, as follows . 

Station 35 +43: 

Referring to Figure 5, the Safari project is currently constructing 1-8'x6'x1263' RCBC, 

starting at the existing USACE catchbasin located near the intersection of Scottsdale Road 

and Camelback Road. This connection point is referred to as Station 35+43, and it 

represents the downstream end of the Safari project. 

Station 34+70: 

Refer to Figure 5. The Safari box culvert has a sharp bend and abrupt change in grade at 

Sta 34+ 70. In the absence of large-scale regional flooding, it will be this ~harp, vertical 

grade break that will be the downstream hydraulic control (Critical Depth of 4.20 ft). 

Station 22+80: 

Referring to Figure 6, the Safari project will begin constructing a 1-8' x6' x1263' RCBC 

starting at Station 22 + 80, and proceed in a downstream direction. The Reflections on the 

Canal project will connect a new reinforced concrete rectangular open channel (8'w x 6'd) 

at this location and proceed upstream. The invert of the Open Channel will match that of 

the Safari 8'x6' RCBC. The new Reflections Open Channel will have an open top which 

will allow floodwaters from the adjoining properties to enter this channel as needed. 

Pedestrian barriers will be built along the entire perimeter of this 280-foot-long open 

channel segment . 
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Station 20 +00: 

Referring to Figure 6, the Reflections project will begin with a 1-8'x6'x 280' Open 

Channel, starting at Station 20 + 00, and proceed in a downstream direction and connecting 

with the Safari RCBC . This station represents the south property boun~ary of the 

Reflections project. 

Upstream of Station 20+00 will be a new 10'x5'xl500' RCBC. The invert of this new 

Reflections box culvert will match the invert of the new Reflections open channel. In 

addition, this junction will also require a gradual transition in width, from 10 feet to 8 feet. 

Station 19+84: 

Referring to Figure 6, a new 48" diameter lateral will connect to the new Reflection RCBC 

at Station 19+84 (Lateral #1). Floodw_aters accumulating in Woodmere Fairway will be 

intercepted by a new catchbasin and grate located in the existing alleyway and carried to 

the new 10'x5' RCBC via this 48" diameter RCP. This grate and lateral will have a 100-

year design capacity of 72 cfs , and the total peak discharge downstream from this location 

will be 400 cfs. 

Station 17 +96: 

Referring to Figure 7, the existing l'x2' grated catch basin in Woodmere will be removed 

and replaced with two new larger grated catch basins. The existing 12" diameter drain pipe 

(that goes westward across Woodmere Fairway) will be reconnected to this new catchbasin 

and together these will connect to a new 24" RCP (Lateral #2) and then go to the new 
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Reflection RCBC at Station 17 + 96. Floodwaters accumulating in Woodmere Fairway will 

be intercepted by a new catcbbasin and grate and carried to the new 10'x5' RCBC via this 

24" diameter RCP. This grate and lateral will have a 100-year design discharge of2 cfs. 

Station 14+50: 

Referring to Figure 7, at new 18" diameter lateral (#3) will connect to the new Reflection 

RCBC at Station 14+50. Floodwaters accumulating in Woodmere Fairway will be 

intercepted by a new catchbasin and grate and carried to the new 10'x5' RCBC via this 

new 18" diameter RCP. This grate and !ateral will have a 100-year design discharge of 

1 cfs. 

Station 10+35: 

Referring to Figure 8, at new 18" diameter lateral will connect to the new Reflection 

RCBC at Station 10+35 (Lateral #4) . Floodwaters accumulating in Woodmere Fairway 

will be intercepted by a new catchbasin and grate and carried to the new IO'x5' RCBC via 

this 18" diameter RCP. This grate and lateral will have a 100-year design discharge of 1 

cfs . 

Station 7 + 22 

Referring to Figure 9, at new 18" diameter lateral will connect to the new Reflection 

RCBC at Station 7 +22 (Lateral #5). Floodwaters accumulating in Woodmere Fairway 

will be intercepted by a new catchbasin and grate and carried to the new 10'x5' RCBC via 

this 18" diameter RCP. This grate and lateral will have a 100-year design discharge of 1 
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cfs. 

Station 5 + 79: 

Refer to Figure 9. The Reflections box culvert has a 12-degree bend at Sta 5+79. This 

change in alignment allows the new RCBC to be directed straight to the outlet of the 

existing 8'x4' RCBC located beneath Chaparral Road. 

Station 5 + 33: 

Referring to Figure 9, at new 48" diameter lateral will connect to the new Reflection 

RCBC at Station 5 + 33 (Lateral #6) . Floodwaters accumulating in Woodmere Fairway 

will be intercepted by two new catchbasins and grates and carried to the new 10'x5' RCBC 

via this 8'x4' RCBC. These grates and lateral will have a 100-year design discharge of 

103 cfs. 

Station 5+05: 

Referring to Figure 9, the Reflections l-10'x5'x1500' RCBC will begin at Station 5+05. 

The new Reflections RCBC will abut the existing 8'x4' RCBC beneath Chaparral Road. 

This new junction will have a 100-year design discharge of 224 cfs. Furthermore, this 

planned connection will replace the existing pedestrian walkways currently blocking 

floodwaters from flowing through the existing culvert. Additionally, this connection will 

also replace the earth berm seen on Plate 15 of Design Memorandum 5, and marked "plug 

existing ditch." and "clear and grade existing ditch to drain N.E . 
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Note that the modified ADOT Standard catchbasins identified on Figure 5 through 9 this report 

have been included because of their hydraulic properties, primarily their waterway openings . 

These specific catchbasins may not be constructed because of limitations related to curb lengths 

and vehicular access routes . Therefore, any differences seen between the catchbasins seen on 

Figures 5 through 9 with those shown on the construction drawings are hydraulically equivalent, 

and were otherwise revised as a result of additional construction-related considerations . 
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IV. SPECIAL CONDITIONS 

4.1 Project Stipulations 

In accordance with the DRB Stipulations (47-DR-2005), this project will satisfy the following 

conditions. 

1. Development will maintain historic flow patterns. This development will maintain 

the historic flow patterns in which floodwaters generally flow from northeast to 

2. 

southwest. This project accepts :flows at Chaparral Road and then releases them 

at or near the southern property boundary. With this design, historic flow patterns 

will be maintained . 

Improvements will not adversely affect other properties. 

When compared to existing conditions, this project will not obstruct or impede 

floodwaters. The planned building outline is smaller than the existing building 

footprint and thus offers less flow obstruction. Furthermore, this project has more 

landscaped areas than before, and about one-half of these new landscaped areas will 

be depressed below grade for stormwater detention purposes. Flood water crossing 

over Chaparral Road will be intercepted by a new grated catchbasin and taken to 

the new lO'x 5' RCBC for disposal. Site improvements will not adversely affect 

other properties. 
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The Final Drainage Report will demonstrate a public benefit to the area as a 

function of the storm water improvements . 

The Reflections on the Canal project is committed to provide local and regional 

public benefits by constructing stormwater improvements. These improvements 

include: (1) constructing 1500 linear feet of new lO'x 5' Reinforced Concrete Box 

Culvert between Chaparral Road and the south boundary of the subject property; 

(2) constructing 280 linear feet of new 8'x 6' Reinforced Concrete Rectangular 

Open Channel between the south boundary of the subject property and the inlet to 

a new stormdrain being constructe~ by the adjoining Safari project; (3) constructing 

lateral stormdrains from Woodmere Fairway to the new lO'x 5' Reinforced 

Concrete Box Culvert, and which will have the capacity to intercept 100-year peak 

discharges; (4) constructing onsite stormwater detention basins that will reduce 

onsite flows to less than that which are produced under existing conditions; (5) 

construct a series of roof-drain pipes that will take roof drainage directly to the new 

stormwater detention basins for disposal. Under existing conditions, subject 

property and surrounding areas are flood prone and subject to sheetflow and shallow 

flooding. Additionally, the existing Army Corps of Engineers constructed a Side 

Channel system with a 25-year design capacity, whereas the planned regional 

stormdrain system planned for construction with this project, will have a 100-year 

design capacity. 

These new storm water improvements have been designed to intercept and convey 

the 100-year peak discharge, and its overall efficiency is only controlled by offsite 

conditions . Upon completion, the Reflections on the Canal project will provide 

significant public benefits as a result of the construction of a new regional 
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stormdrain system. 

4. Approval will be obtained from the Flood Plain Administrator to measure the 

building height one (1) foot above the nearest adjacent Arizona Canal bank. 

Mr. Erickson, the Floodplain Administrator, lias written this letter, and a copy of 

it can be s~en in Appendix E of this report. 

4.2 CLOMR-F 

A CLOMR-F (Case# 07-09-0635C) for this project was issued on March 13, 2007, and it has 

reclassified the to-be-developed portions of subject property as being outside ofthe existing Flood 

Hazard Zone A. As-built drawings and soil-compaction certifications shall be prepared after the 

site has been filled, and these documents shall be then given to the City of Scottsdale's Floodplain 

Administrator for Community Acknowledgment, and then afterwards given to LOMA Depot/ 

FEMA for issuance of a final LOMR-F. 

4.3 Stormwater Storage 

The subject property will have about 24,721 cubic feet of onsite stormwater storage upon 

completion. And this exceeds the minimum 22,912 cubic feet required. Drain times of about 12 

hours, and maximum ponding depths of .1 foot. 

4.4 Connection to the FCDMC System 

Coordination with, and approval by the Flood Control District of Maricopa County and the US 
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Army Corps of Engineers is required for all segments of stormdrain to be constructed adjacentto 

the Arizona Canal . Approval by Ms. Shelby Brown (FCDMC, personal communication) has been 

given by the US Army Corps and the District. A use permit is pending. 

4.5 Coordination with adjoining projects 

This project includes the construction of a new 8 'x6' RCBC along the 280 LF of new 8 'x 6' open 

channel downstream from the subject property. This project must coordinate with the owners and 

engineers for these affected properties. 

4.6 AZNPDES 

A Stormwater Pollution Prevention Plan (SWPPP) will be prepared by M3 Engineering along with 

the Grading Plan. 

R. 0 y 0 
GINEERING LlC 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Page 31 

V. DATA ANALYSIS METHODS 

S.l Methodology Used for Hydrology and Hydraulics 

The hydrologic design of this project was done in accordance with the methodologies set forth in 

the City of Scottsdale's Design Standards and Policy Manual (Chapter 4, 2006 and updates), 

Floodplain and Stormwater Regulations (Chapter 37 of the Scottsdale City Code), and the 

Drainage Design Manual for Maricopa County (Volumes 1, 2, and 3). 

This study uses the U.S. Army Corps of Engin~ers HEC-1 program to evaluate rainfall-runoff 

relationships within the upstream watersheds and to use this information to help predict 100-year 

flood peaks at selected locations near the subject property. This program uses one-dimensional, 

steady flow, water-surface profile calculations. 

Hydraulic calculations for evaluating the plan.I).ed box culverts and open channel segment were 

based on widely accepted procedures presented in the Flood Control District of Maricopa 

County's Drainage Design Manual, Volume II, Hydraulics (January 1996, with updates), and 

the Design and Construction of Urban Stormwater Management Systems (ASCE, 1992). 

5.2 Hydrology 

Hydrologic analysis of Reach 3 and Reach 4 of the Side Channel System (the study area), was 

facilitated using the U.S. Army Corps of Engineers HEC-1 computer program or software. This 

program was used to model the precipitation-runoff processes within this highly urbanized 

watershed. 
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In accordance with Sections 4.706.D.3 of the City of Scottsdale's Design Standards and Policies 

Manual (2006 update), rainfall losses were represented~sing the SCS Curve Number Method, and 

by applying Runoff Curve Numbers appropriate to soils and land-use classifications of this 

community. Likewise, the Kinematic Wave Model was used to transform or numerically convey 

the computed storm runoff from each hydrologic subbasin to the downstream collector or main 

channel. Routing of the accumulated main-channel flow was numerically represented using th,e · 

Muskingurn-Cunge method and applying four-point hydraulic cross sections. 

This general modeling approach was chosen because of two important, limiting factors. First, 

the upstream watershed is highly urbanized without major drainage systems, and the topographic 

maps of the area were believed inadequate to precisely represent the existing underfit flow paths, 

or to identify areas of stormwater retention. Secondly, much of the watershed is impervious, 

although not directly connected, and thus other more complex rainfall/runoff estimation 

procedures, such as Green and Ampt, for example, were considered unnecessary. It was believed 

that deficits in the ability to characterize the watershed exceed the advantage in applying other 

analytical methodologies. 

The HEC-1 modeling method is described in the User's Manual (September 1990) . Additional 

information concerning the local approach to using HEC-1 was given in City of Scottsdale's 

Design Standards and Policies Manual (2006 update), mentioned previously, as well as in the 

Flood Control District of Maricopa County's Drainage Design Manual, Volume 1, Hydrology 

(January 1995, with updates) . 
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5.2.1 Hydrologic Parameter Estimation 

5.2.1.1 Drainage Area Boundaries 

The watershed contributing the study area is approximately 0.8 square miles (520 acres) 

and is generally bounded on the north by McDonald Road, on the west by Camelback 

Mountain, on the south by Vista Drive, Chaparral Road, and Camelback Road, and on the . 

east by the Arizona Canal. 

For the purposes of hydrologic modeling, this watershed was divided into 14 subbasins 

based on topographic maps and aerial photographs described previously. Watershed 

delineations were field checked. 

Six of these subbasins are located north of Jackrabbit Road and are designated Subbasins 

10 through 15. These all drain eastward to the Arizona Canal where flows are impounded 

behind the existing levee and then flow southward by gravity towards the subject property. 

Subbasins 20 through 24 are located north of Vista Drive and south of Jackrabbit Road. 

And runoff from these subbasins also drain eastward to the Arizona Canal, where it is 

joined by runoff from uphill Subbasins 10 through 15. 

Likewise, Subbasins 30 and 31 are located north of Chaparral Road and south of Vista 

Drive. Runoff from these two subbasins flow eastward to the Arizona Canal, and are 

joined by runoff from the uphill subbasins. 
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In the 1980s, the U.S. Army Corps of Engineers constructed a 96-inch-diameter reinforced 

concrete pipe culvert to divert storm water accumulating at the junction where Subbasins 

10 through 15, 20 through 24, and 30 and 31 combine. This existing stormdrain was 

designed to intercept 670 cfs (equivalent to the Corp's 25-year design flood), and is 

described in the Indian Bend Wash Design Memorandum #5 "Feature Design for Side 

Channels System," (Los Angeles District, U.S. Army Corps of Engineers, July 1981). 

Subbasins 40 and 41 and the subject property are located downstream from this diversion 

stormdrain. 

5.2.2 Watershed Work Maps 

Appendix B of this report contains a watershed boundary map of this watershed, including 

its 14 subbasins . 

5.2.3 Precipitation 

A 6-hour 100-year rainfall of 3.19 inches was used. NOAA Atlas 2 and the Isopluvial 

Maps in the 2006 DSPM were the sources for this rainfall frequency information . This 

rainfall was temporally distributed using the Maricopa County Type 1 dimensionless 

rainfall pattern, as described in Section 2.4.2 of the Flood Control District of Maricopa 

County's Drainage Design Manual, Volume 1, Hydrology (January 1995, with updates). 

5 .2.4 Physical Parameters 

Soil classifications and their corresponding Hydrologic Soil Group were obtained from the 
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NRCS Web Soil Survey ( http://websoilsurvey .nrcs.usda.gov/app/) and were based on the 

Soil Survey of Eastern Maricopa County and Northern Pinal Counties Area, Arizona. All 

of the soils in the study area, with the exception of Rough Broken Land (Ru) located in 

Subbasin 10, are classified as Type B Hydrologic Soil Group, whereas, the Rough Broken 

Land does not have a classification, and was assumed to be Type D . 

Runoff Curve Numbers for these soil types were. obtained from Figure 4-7 Runoff Curve 

Numbers for Urban Areas in City of Scottsdale's Design Standards and Policies Manual 

(2006 update) . 

Impervious Cover was estimated in the field, and then adjusted to conform with the 

average percent impervious area listed by land use classification in Figure 4-7 Runoff 

Curve Numbers for Urban Areas in City of Scottsdale's Design Standards and Policies 

Manual (2006 update). 

Initial abstraction was conservatively assumed to be zero (0.0). 

The representative dimensions for flow planes were visually estimated in the field, and 

were found to be reasonably uniform at 200 feet long. Slopes varied depending on 

locations. Representative values for flow-plane roughness were taken from Table 6-1 

Overland Flow Roughness Coefficients for Sheet-Flow Modeling (USCE, HEC-HMS 

Technical Reference Manual), as well as Table 3.5 Resistance Factor for Overland Flow 

(USCE HEC-1 Flood Hydrograph Package, User's Manual, September 1990). The 

amount of directly connected impervious area was visually estimated (most properties are 

walled in), and was deemed negligible for the purposes of hydrologic modeling. 
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The representative dimensions for subcollector, collector and main channels were visually 

estimated in the field. Slopes varied depending on locations. Repr~sentative values for 

channel roughness were taken from Table 6.11 Manning's Roughness Coefficients (Flood 

Control District of Maricopa County's Drainage Design Manual, Volume 3, Hydraulics, 

January 1996, with updates). 

The rate of floodwater diversion by the existing Chaparral Road storm drain varied up to 

670 cfs, and was based on the Indian Bend Wash Design Memorandum #5 "Feature 

Design for Side Channels System," (Los Angeles District, U.S. Army Corps of Engineers, 

July 1981). 

5.2.5 Final Hydrologic Results 

The final results from the hydrologic modeling are tabulated in Appendix B of this report, 

including the calculated 100-year peak. discharges arriving at Chaparral Road and the 

Arizona Canal (1299 cfs) , being diverted into the Arizona Canal (302 cfs), being diverted 

into the IBW diversion stormdrain at Chaparral Road (670 cfs), being delivered to 

Woodmere Fairway adjacent to the subject property (327 cfs), and being discharged at the 

downstream end of the study area (399 cfs). A discussion regarding the quantities of flow 

arriving and being diverted as selected locations can also be found in the "splitflow 

discussion" in Appendix A of this report. 

The results of this investigation were compared to those of KVL Consultants, Inc, and 

described in the Design Concept Report, Arizona Canal, 64th Street to Scottsdale Road, 

Flood Mitigation Study (a consulting report prepared for the City of Scottsdale, June 6, 

2002) . This comparison included the calculated discharges arriving at Chaparral Road and 
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the Arizona Canal (1727 cfs), being diverted at Chaparral Road (670 cfs), being delivered 

to Woodmere Fairway adjacent to the subject property (471 cfs), and. being discharged at 

the downstream end of the study area (92 cfs at Node 170910). 

5.3 Hydraulics 

During this investigation, it was learned that flows within the Side Channel become divided 

immediately downstream from Chaparral Road. Some flows go through the existing 8'x4'x 84' 

RCBC beneath Chaparral Road (although most of these are blocked from going farther 

downstream by three . sets of pedestrian walkv.:ays and their earthen embankments), and the 

remaining flows overtop the low point in Chaparral Road. One HEC-RAS model was formulated 

to examine the hydraulic characteristics of the existing Chaparral box culvert and the relationship 

it has with blockage caused by the existing pedestrian bridge, and with the overtopping of the low 

point in Chaparral Road. This first HEC-RAS model also examined the flow depths upstream 

from Chaparral Road, and when the computed WSELs exceed the adjacent canal bank, to calculate 

the sideweir spillages. 

The second HEC-RAS model was formulated to examine the divided flow within and along 

Woodmere Fairway, downstream from Chaparral Road. The outflow quantities obtained from the 

first HEC-RAS model were used as input into this second HEC-RAS model. Likewise, the 

splitflow quantities determined from both HEC-RAS models were used as input into the HEC-1 

model to account for diversion losses . This iterative process was done until the results from these 

three models were stable and converged on a nearly consent set of answer.s. 
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5. 3 .1 Method Description 

Hydraulic modeling for Reach 4 of the Side Channel System was performed using the U.S. 

Army Corps of Engineers HEC-RAS River Analysis System Program, version 3 .1 . This . 

computer program uses one-dimensional, steady-flow, water-surface profile plculations 

and it is based on standard step-backwater methods using cross sections to describe the 

channel system. An assumed water-surface elevation, based on critical depth, was entered 

into the model at the downstream cross section to initialize model computations. 

5.3.2 Work Study Maps 

Work maps for the study area were prepared using geographical information, such as 

section lines, approximate property boundaries, and topography, obtained from the City 

of Scottsdale. In general these maps were plotted and used at a scale of 1" = 100' , and with 

1-foot topographic contour intervals (COS, Geographic4l Information Systems). 

5.3 .3 Parameter Estimation 

Field reconnaissance was performed as a part of the modeling effort to observe and 

document channel and flood plain conditions, in including Manning n-values. In general, 

Manning n-values were evaluated using the methodology in "Guide to Selecting Manning 

Roughness Coefficients for Natural Channels and Floodplains (USGS WSP-2339) . In 

addition, representative values for channel roughness were also taken from Table 6.11 

Manning's Roughness Coefficients (Flood Control District of Maricopa County's 

Drainage Design Manual, Volume 3, Hydraulics, January 1996, with updates) . 
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5.3.4 Cross Section Description 

The Upper Woodmere HEC-RAS model used twenty-five hydraulic cross sections to 

represent the 1100-foot-long segment of the Side Channel, between Chaparral Road and 

the first or upstream-most of four existing pedestrian bridges. This model was intended 

to examine two conditions. First, existing conditions and the quantification of the amounts 

of floodwater that will pass through the Chaparral Box Culver t, across Chaparral Road low 

point. And second, it was used to quantify the amounts of floodwater lost by diversions 

upstream from Chaparral Road. 

The Lower Woodmere HEC-RAS model used seventeen hydraulic cross sections to 

represent the 2000-foot-long segment of the Side Channel, between Chaparral Road and 

the Safari project located near Scottsdale Road. This model was intended to examine only 

one condition, and that was to see whether or not floodwaters will overtop the banks of the 

Arizona Canal downstream from Chapqrral Road (they do but just slightly) . 

These cross sectional data were developed from a digital terrain model based on 2002 

phototopographic coverage, which was provided by the City of Scottsdale, GIS Division. 

Hydraulic cross sections were generated directly from the digital terrain model using BOSS 

RiverCAD and exported to a HEC-RAS file format. Cross sections were reviewed for 

consistency relative to the 1-foot contour interval topography developed from the digital 

terrain model. 

5.3.5 Modeling Considerations 

The floodplain analysis was conducted according to FEMA criteria for natural and 
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constructed waterways. These criteria are presented in "Managing Floodplain 

Development in Approximate Zone A Areas: A Guide For Obtaining and Developing Base 

(100-Year) Flood Elevations" (FEMA Guide 265, July 1995) and in "Guidelines and 

Specifications for Flood Hazard Mapping Partners, Volume 2: Map Revision and 

Amendments; and Appendix C: Guidance for Riverine Flooding Analyses" (FEMA, April 

2003, with amendments) . 

Areas of ineffective flow were added throughout the hydraulic model and were used to 

represent the blockages created by the existing pedestrian bridges, existing and proposed 

building and \~ails . 

In addition, the second HEC-RAS model included ineffective flow boundaries along the 

left-hand or east sides of all cross sections. This was done for two reasons. First, this tool 

was used to help evaluate the divided flow conditions, while simultaneously being able to 

visualize the canal bank. Secondly, it was also used to represent the proposed conditions 

that will exist when the low segments of the existing Side Channel (and between the 

blockages between the existing pedestrian bridges). 

17ws, with the exception of flood discharges, the second HEC-RAS model for Lower 

Woodmere Fainvay represents both existing and proposed conditions. Fwthermore, this 

HEC-RAS model was not run using future 1 00-year flood peaks because it is believe that 

the two new grated catchbasins in Woodmere Fainvay will intercept all floodwaters and 

take them to the new 1 O'x 5' RCBC for disposal, and therefore obviating the need for a 

post-construction HEC-RAS model with zero discharges within the areas of detailed study . 
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5.3.6 Problems Encountered During the Study 

Only one significant problem was encountered during this study, and this was the absence 

of reliable, detailed survey and topographic information offsite from the subject property. 

Field survey was used to help supplement this need, although there are still. areas where 

detailed topography is missing, and which were conservatively treated by the model as 

ineffective flow boundaries. Other than this, theJ;e were no other problems encountered . 

There are no model error messages . The model warning messages regarding conveyance 

ratio, energy loss, and velocity head chang.es between cross sections were reviewed. These 

messages usually indicate the possible need for additional cross sections. It wasconcluded 

that additional cross sections were not needed. The model warning messages regarding 

divided flow \Vere reviewed. It was concluded that no modeling adjustments were 

necessary. 

5.3.7 Final Hydraulic Results 

Appendix A and Appendix B to this report contain the final results and maps for this study 

for existing conditions , including the calculated 100-year peak discharges at Chaparral 

Road (Ql00=327 cfs), going beneath Chaparral Road in the existing box culvert 

(QlOO= 17 cfs), going over the low point in Chaparral Road and flowing into Woodmere 

Fairway (QlOO= 310 cfs). 

The hydraulic gradeline calculations for the new 10'x5'xl500' RCBC were evaluated using 

the peak discharges predicted to go through the Chaparral Box Culvert and weir across 

Chaparral Road. These hydraulic gradeline calculations can be found in Appendix C of 
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this report. 

Appendix C of this report also contains a floodplain boundary map for proposed, post

construction conditions (based on the construction of new 100-year grated catchbasins in 

Woodmere Fairway). And it was based on the assumption that the planl).ed regional 

stormdrain system were completed, and its interception and conveyance capacities were 

not limited by offsite influences, and th~s resulting in no surface runoff in the segment of 

Woodmere Fairway located between Chaparral Road and Thornwood Avenue. This 

future-conditions map shows the limits of detailed study. 
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VI. CONCLUSIONS 

6.1 General 

From the results of this study, it is concluded that: 

1. The site has been 4esigned and developed in accordance with the City of Scottsdale's 

Design Standards and Policy Manual and the FCDMC Drainage Design Manuals. 

2 . The lowest finished floors for the residential portions of this project will be at least one (1) 

foot above the. Base Flood Elevations lis_ted on CLOMR-F Case No. 07-09-0635C (see 

Appendix F). 

3. The lowest finished floors for the below-grade parking areas for this project will be 

engineered and will be a dry flood proofed. Additionally, the driveway entrances will be 

set at or above 0.50 ft above the base flood, as required for flood proofing. 

4. This project has been designed so it does not obstruct or divert flood waters onto the 

upstream or downstream properties. Furthermore, this project provides a public benefit 

5. 

6. 

as a result of construction of drainage and flood-control improvements. The_ new 

stormdrain system has been designed to convey a 100-year flood, and it replaces a 30-year

old open-channel system designed to convey only a 25-year flood . 

A CLOMR-F has been obtained from FEMA and it removes the Unnumbered Flood 

Hazard Zone A designation from the to-be-developed portions of the subject property. 

The ultimate outfall for this project is located at the boundary with the Safari/ Riverwalk 

project. Coordination will be required with the owners of the Safari project, as well as the 

280-foot-long segment of property separating the subject property from the Safari. 
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VII. WARNING AND DISCLAIMER OF LIABILITY 

7.1 General 

The Drainage and Floodplain .Regulations and Ordinances of the City of Scottsdale ~re intended 

to "minimize the occurrence of losses, hazards and conditions adversely affecting the public 

health, safety and general welfare which might result from flooding caused by the surface runoff 

of rainfall" (Scottsdale Revised Code §37-16). 

As defmed in S.R.C . .§37-17, a flood plain or "$pecial flood hazard area means an area having 

flood and/or flood related erosion hazards as shown on a FHBM or FIRM as zone A, AO, A1-30, 

AE, A99, AH, orE, and those areas identified as such by the floodplain administrator, delineated 

in accordance with subsection 37-18(b) and adopted by the floodplain board." It is possible that 

a property could be inundated by greater frequency flood events or by a flood greater in magnitude 

than a 100-year flood. Additionally, much of th,e Scottsdale area is a dynamic flood area; that is , 

the floodplains may shift from one location to another, over time, due to natural processes. 

WARNING AND DISCLAIMER OF LIABIT_,ITY PURSUANT TO S.R.C §37-22 

"The degree of flood protection provided by the requirements in this article 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 manmade or natural causes. This article (Chapter 37, Article II) shall not create 

liability on the part of the city, any officer or employee thereof, or the federal government for any 

flood damages that result from reliance on this article or any administrative decision lawfully made 

thereunder." 
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Compliance with Drainage and Floodplain Regulations and Ordinances does not insure complete 

protection from flooding . The Floodplain Regulations and Ordinances meet established local and 

federal standarqs for floodplain management, but neither this review nor the Regulations and 

Ordinances take into account such flood related problems as natural erosion, streambed meander 

or man-made obstructions and diversions, all of which may have an adverse affect 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. If I am an agent for an owner I have made the owner aware 

of and explained this disclaimer . 

Plan Check No. Owner or Agent Date 
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I. INTRODUCTION 

1.1 Background and Purpose of Report Addendum 

This is the second Addendum to the Final Drainage Report for the Sage Condominium project 

(formerly Reflections on the Canal) which was previously approved by the City of Scottsdale in 

August 2007 (Larry Tritz, written communication, Aug. 30, 2007). Furthermore, this second 

Addendum pertains to the proposed changes to the layout of the southwest end of the project and 

the corresponding changes to the approved site drainage and infrastructure. The fll'St Addendum 

to the Final Drainage Report is dated April 2, 2012, and it was written in order to describe 

changes made to the drainage plan necessitated by the splitting of the development into two 

separate phases, leaving the southwest Phase II area of the project vacant for the time being. Our 

client now wishes to continue building the Phase II area, but with a revised building layout. They 

wish to replace three buildings with two. The revised Phase II layout will consist of the two 

condominiums (Buildings D and E), and the remaining unfinished drainage infrastructure 

(Stormdrain Laterals # 1, #2, and #3 or their equivalent replacements) and stormwater storage 

basins (new Phase II Basins #1 through #6). 

The purpose of this Drainage Report Addendum is to describe the fmal drainage conditions (post 

Phase II) for submittal to the City of Scottsdale and the Flood Control District of Maricopa 

County. 

By way of background, the Final Drainage Report, dated August 27, 2007, described how the 

RRC>YC> 
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design of the planned drainage infrastructure was intended to comply with floodplain regulations, 

design standards and policies, and four specific DRB Stipulations (47-DR-2005). Consisting of: 

(1) the development will maintain historic flow patterns; (2) site improvements will not adversely 

affect other properties; (3) demonstrate a public benefit to the area as a function of the stormwater 

improvements; and (4) receive approval by Scottsdale's Floodplain Administrator to measure the 

building height one foot above the nearest adjacent Arizona Canal bank. The purpose of this 

second Addendum and accompanying construction drawings is to show continued compliance with 

these original DRB Stipulations and Floodplain Regulations. 

1.2 Final Letter of Map Revision Required for Phase II 

Prior to construction of developed Phase II, a final Letter of Map Revision for the planned 

building pad shall be required, similar to the one obtained earlier for Phase I of this project. In 

order to obtain this second LOMR, an as-built drawing of the pla1med building pads, along with 

the results of soil compaction tests, will be required for submittal to FEMA. 
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II. PHASE II DRAINAGE PLAN 

The original approved drainage plan included: (1) 1500 LF of new 10 1X5 1 RCBC between 

Chaparral Road and the southern end of the subject property; (2) 280 LF of new 8 1X 6 1 rectangular 

open cha1mel between the outlet of the new 10 I x5 1 RCBC and the new 81 x6 RCBC built on the 

nearby Safari Riverwalk project; and (3) six sets of catch basins and laterals to be built between 

Woodmere Fairway and the new 10 1 x5 1 RCBC. For the purpose of this second report Addendum, 

these stormdrain laterals were numbered one · (1) through six (6) going from downstream to 

upstream (south to north). Phase I consisted of the construction of the main box culvert, Laterals 

#4 through #6, and two sets of stormwater storage ~asins (Phase I Basins #4 through #7 and · 

undeveloped Phase II Basin "A"). This new Phase II includes the construction of the remaining 

Laterals #1, #2, and #3, along with six (6) new stormwater detention basins, referred to as Phase 

II Basins #1, #2, #3, #4, #5, and #6, which will replace Basin "A" constructed under Phase I. 

A brief description of these drainage improvements and design considerations follow. 

2.1 Lowest Finished Floor and Parking Ramp Elevations 

Section 37-42. f .2 of the Scottsdale City Code (Development Requirements) says that all new 

residential structures shall have its lowest floor constructed at least one (1) foot above the base-

flood elevation. For this project, the lowest fmished floors shall be set so they are one foot or 

more above the top of the highest adjacent Arizona Canal bank. Refer to Sheet C 1.1 for a listing . 

of these base-flood (canal bank) elevations and finished-floor elevations . The proposed finished-
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floor elevations for new Phase II meet this design criterion. 

Further, each of the two condominiums buildings to be constructed as part of this revised Phase 

II plan will have underground parking. This is similar to the design of the two condominium 

buildings built under Phase I. From a design standpoint, and as seen on Sheet C2.3 Detail3, the 

crest of the single parking ramp serving both new underground parking garages, as well as the 

tops of the nearby walls located adjacent to this parking ramp, have elevations that exceed the 

adjacent baseflood elevation of 1279.94 ft (NAVD-1988) by at least 0.5 feet. Therefore, this 

updated design remains ui compliance with this stipulated design requirement. 

2.2 Lateral #1 at Station 14+93 

Lateral #1 is a single 38"x60" HERCP pipe and two catch basins (refer to Sheet C2.0 and Sheet 

C2.3, Detail 2). These are located at Culvert Centerline Station 14+93. Lateral #1 and the 

largest of the two new catch basins were designed to intercept 72 cfs from Woodmere Fairway and 

take it directly to the box culvert for disposal. Although there were no known flooding problems 

in this specific area, the original purpose of Lateral #1 and equivalent catch basin were to provide 

a second stormwater outlet for the area. This revised Lateral #1 will do three things. First, it will 

convey stormwater collected by a new catch basin with grate (ADOT Std. C-15.10, L=56 ft), 

located in the alley, to the nearby box culvert for disposal. From a hydraulic standpoint, new 

Lateral #1 and catch basin are substantially ·identical in size and locations to those shown in the 

approved construction drawings. Second, new Lateral #1 will have a second catchbasin located 
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near the center of Phase II Stormwater Basin #1 (MAG Std. Dtl. 538, Type H) which will allow 

this new stormwater basin to freely drain by gravity. And third, new Lateral #1 will connect to 

another 12" diameter HDPE stonndrain that will replace the original Lateral #2. This will allow 

local runoff collected in Woodmere Fairway and the alleyway to the west to drain. 

2.3 Lateral #2 at Station 13 +06 

Lateral #2 is to be deleted with new Phase II and replaced by a new 12"-diameter HDPE 

stonndrain extension to new Lateral #1 (refer to Sheets C2.0, C2.1, and C2.3 Detail2). A new 

street catch basin in Woodmere Fairway, as well as the existing 10" diameter stormdrain crossing 

Woodmere Fairway near Sta 11 +50, will connect to this new extension and then into new Lateral 

#1 . This is a relatively minor modification to the approved plans (it only redirects 1 cfs from the 

street and another 1 cfs from this existing stormdrain pipe), and will be of no consequence to local 

drainage. 

2.4 Lateral #3 at Station 9+78 

Lateral #3 is a single 12" diameter HDPE pipe and catchbasin (refer to Sheet C2.2). This new 

lateral and catchbasin \Vere designed to intercept 1 cfs from Woodmere Fairway and take it 

directly to the box culvert for disposal. This is a relatively minor change to the approved plans 

(it only has a single 1 cfs inlet), and will be of no consequence to local drainage. 
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2.5 Stormwater Storage 

Stormwater storage for developed Phase I and Phase II will be provided by t\vo sets of shallow 

basins, as shown on Sheet Cl.l (Overall Surface Grading Site Plan). 

As part of the earlier Phase I construction, five stormwater detention basins were constructed and 

are referred to as Phase I Detention Basins #4, #5, #6, #7, plus undeveloped Phase II Basin "A." 

As mentioned in Addendum # 1, the purpose of Basin "A" was to provide stormwater storage for 

the undeveloped area of Phase II (about 7, 799 CF), as well as the deficit in storage resulting from 

the construction of undersized Basins #4, #5, #6, and #7 (about 9,400 CF). 

Under developed Phase II, Basin "A" will be eliminated and replaced by six (6) new stonnwater 

basins named Basins #1, #2, #3, #4, #5, and #6. Admittedly, the naming of these new Phase II 

basins is somewhat confusing, but nonetheless, the required storage volumes will be provided. 

Refer to Attachment #1 in Addendum #2 for a summary of the stormwater storage requirements 

for this project. These calculations show that 14,849 CF of storage is required for developed 

Phase I, and an additional 12,959 CF is required for developed Phase II. The total storage 

required for this project is 27,808 CF. The existing Phase I basins will provide 3,805 CF, and 

the proposed Phase II basin will provide an additional24,065 CF, for a total of27,870 CF, thus 

balancing the total site requirements. 
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As an earlier administrative control over the use of, and maintenance requirements for, Basin "A", 

a temporary approximately 40-foot-wide drainage easement was placed over Basin "A", and 

granted to the City of Scottsdale. By way of this submittal, this temporary easement will no 

longer be required, and therefore eliminated, unless otherwise required by the City of Scottsdale. 

The original approved Final Drainage Report showed drainage easements between former 

buildings D and E, as well as between buildings E and F. The project configuration calls for the 

new buildings to be placed over these original drainage easements . Likewise, the original local 

drainage pipes will be replaced by equivalent pipes that follow Woodmere Fairway until reaching 

the revised outflow locations, as described earlier in this report. As a consequence, the existing 

drainage easements between buildings D and E as well as buildings E and F will be eliminated and 

replaced by new easements along Woodmere Fairway, as shown on the new construction 

drawings . 

2.6 Stormwater Quality Controls 

The Phase I and Phase II drainage improvements have been designed to help protect water quality. 

Onsite runoff is directed into the stormwater detention basins where it is then metered slowly into 

the new box culvert. This design effectively treats the first one-half inch (1
/2 ") of stormwater 

runoff. Street runoff will be collected and directly taken to the box culvert for disposal, and is the 

same as existing conditions. 
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III. CONCLUSIONS 

3.1 Overall Project 

From the results of this study, it is concluded that: 

1. Drainage improvements for Phase I and Phase II of the Sage Condominium project have 

been designed in accordance with the City of Scottsdale's Design Standards and Policy 

Manual and the FCDMC Drainage Design Manuals. In addition, the new drainage 

improvements for Phase I and Phase II of the Sage Condominium project currently meet 

the four specific DRB Stipulations (47-DR-2005) required for development. 

2. The Phase I and Phase II stonmvater improvements have been designed to intercept and 

convey the 100-year peak discharge, and its overall efficiency is only controlled by offsite 

conditions. Upon completion, the Sage Condominium project will provide significant 

public benefits as a result of the construction of a new regional stormdrain system. 

3. A fmal Letter of Map Revision will be required for Phase II prior to construction. 

4. New stormdrain Lateral #1 (Station 14+93), Lateral #2 (Station 13+06) and Lateral #3 

(Station 9 + 78) will be constructed per the submitted Phase II plans. 

5. Stormwater storage for the project will be provided by two sets of basins, all of which have 

a combined storage volume that exceeds the minimum required. The temporary 

maintenance easement for Basin "A" is no longer required and will be eliminated. 

6. Accompanying this report are the revised (Phase II) Civil Surface Grading and Drainage 

drawings (Sheets C2 .0 through C 2.3) prepared by M3 Engineering and Technology C01p., 

R.R.C>YC> 
ENGINEERING, LLC . 
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dated March 13, 2012, or as modified. These new drawings show the site improvements 

that are, or will be, constructed by the end of Phase II activities . Later on, these same 

drawings will be marked "As-Built" following completion of construction and final field 

certification. 

7. Upon completion, these "As-Built" drawings will be submitted to the City of Scottsdale 

for issuance of Certificates of Occupancy, and to the Flood Control District of Maricopa 

County for release of assurances. 

8. After completion of Phase II construction, including the submittal of approved As-Built 

Drawings, no further construction will be allowed within the Right-of-Way for the Arizona 

Canal (Book 173, Page 38) . Any new construction will require a new permit from the 

Flood Control District of Maricopa County . Contact Shelby Brown at 602-506-4583 

(sjb@mail .maricopa.gov) or Mike Jones at 602-506-4718 ( mjj@mail.mariCopa.gov) for 

information about obtaining new permits, as needed. 

9. Onsite runoff is directed into the new stormwater detention basins where it will be metered 

slowly into the new box culvert. This design effectively treats the first one-half inch 

(1/2 ") of stormwater runoff. 

3.2 Project Phasing 

The construction of the Sage Condominium project has been split into two phases . The first 

phase, Phase I, is now complete, and Phase II, as described in this report addendum, will be 
I 

constructed when permits are issued. I 
1. 

RRC>YC> 
ENGINEERING, LLC 
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Client 

Project 

Detail 

STORMWATER CALCULATION SHEET 

M3 En!!ineerin!! 

Sa2e Condominium Project 

Storm water Storage Requirement 

Job No. M3-3 Page _ __,2"-/-_-_ _ 

Date Checked 03/22112 Date _ _;0=3=/2=2/-=.20"-'1=2-

Checked by RJS Computed by JMT 

Standard Formula for Runoff Volumes for Phase II Development 

1. Section 4-1.807 of the 2010 COS Design Standards and Policies Manual provides a method 
for calculating the total volume of stonnwater runoff produced by a given area during a 1 00-
year 2-hour frequency stom1. This formula is: 

V, = (P/12) A C {Equation 4-1.807.A, 2010 DS&PM} 
\\'here. 

V= r 
P= 
A= 

C = 

Required storage volume, in a re-feel 
1 00-year 2-hour precipitation, equal to 2.17 inches, from NOAA Atlas 14 
Developed area, in acres, for With-Project Phase I (2.46 ac) and 
With-Project Phase II (2.15 ac) 
Runoff Coefficients, from Figure 4.1-4 for Apartments & Condos (0.94) 
and desert landscaping (0.45) 

Thus, for this project, under proposed Phase I conditions, 

P = 2. I 7 inches of precipitation 
A1 = 2.44 acres for Developed Phase I, with 1.61 acres hardscape and 0.83 acres pervious 

Open Space; and, . 
A11 = 2.17 acres for Undeveloped Phase II, with 1.36 acres hardscape and 0.81 acres 

pervious Open Space 
C1 = 0.94 for hardscaped pmi of Developed Phase I 
C1 = 0.45 for landscaped part of Developed Phase I 
Cn = 0.94 for hardscaped pmi of Developed Phase II 
Cu = 0.45 for landscaped pmt of Undeveloped Phase II 

Substituting these values into Equation 4-1.807.A for Phase I, yields: 

Vr = (P/12) A C = ( 2.17" I 12) x (1.61 acres hmdscape) x 0.94 
0.2733 acre-feet for hardscape areas 

and Vr = (PI12)AC= (2.17"112)x(0.83acres lm1dscaped)x0.45 
0.0676 acre-feet for landscaped area 

or Vr (sub-total) = 0.3409 acre-feet (14,849 cubic feet) required storage volume for the 
developed Phase I part (2.44 acres) of the project, 

Also substituting these values into Equation 4- 1.807 .A for developed Phase II, yields: 

V, = (P/12) A C = ( 2.17" I 12) x (1 .36 acres hm·dscape) x 0.94 
0.2316 acre-feet for hardscape m·eas 

and V, = (P/12) A C = ( 2.17" I 12 ) x (0.81 acres landscaped) x 0.45 
0.0659 acre-feet for landscaped area 

or Vr (sub-total) = 0.2975 acre-feet (12,959cf) required storage volume for the 
developed imperv. + pervious Phase ll parts (2.17 acres) of the 
project. 

say, 27,810 cubic feet of total stormwater storage required 
for Phase I denloped and Phase II developed (4.61 acres). OK 

R RO YO 
ENGINEERING, LLC 
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10 t>lt 01'94 OWNI. 
SIJI'E ..0.11\8 FT,;T 
•1H Q OOT.Ii.l • 40ol as 
il!F. OW¢. C2.i FOR 1:A01 
-IATDUlQ 

~ 

----·· ------------- - -~ - - - ···- ·-- ----·-· ·-· ... .. --·· 

BASE FLOOD & FINISH FLOOR ELEVATION 
NU~ I BOLDING !WE I BASeR. COO I IIASEfi.()()O I LONEST LOT I LONEST LOT LOWEST LOT LOWEST LONEST LOWEST 

B.£'1, FT EI.EV., FT ELEV., FT B.£'1. FT ELEV .. FT FlNSI£Il FLOOR FHSHED FLOOR FHSI£0 FLOOR 
(NGVD-1929) (NAVI}-1!1118) (NGVI}-1929) (NAVI}-1988) (NA\D-11188) ElfV.,FT ElfV.,FT El£V.,FT 

(1£001RSl) (PR(MIEl) (NGVD-1929) (NA~19111) (NA~1988) I i 
(REQURBl) ~) 

CUI8HOUSE 1278.0 1279.1 1278.2 1280.0 t21UO 1279.0 1280.8 1280.4 
BUlDIIGC 1zn.1 1279.1 1278.3 1280.1 1210.13 1278J 1280.B 1280.8 

IIIJI.DtiG B 1217.8 1279.4 1277.9 12791 127Ut 12711.8 1280.4 12110..4 

BULDIHGA 1278.5 1280.3 1279.0 1280.1 1210.11 1279.5 1281.3 1281.3 

.. NOTE: THE MJCNE TABLE IS USED TO CONVERT THE NGVD 1929 TO NAW 1988 
TO SHOW THE WIN. REQ'O FINISHED FLOOR ELEVAllON BASE ON THE FEMA FLOOO CONTROL DOCUMENT. 

I I 

! ~ i I :: I 

I Jl! 
RETENTION AREA DATA E::::'3] 

8ASfj RETEIIT10N BASfj VOLUME (1lW'EZOIO+ TRIAHGLE) III..EID-OfF ORIFICE CXXJlf, SIZE & 
CAPAroY (Cf) vou.u: = l.qth '((Top widlltibat Mlfl)'avo. RATE (12TO 24 HRS) 

de¢'/l+bolt wldlh'depM] (CF) 

A 21«1 . . 
4 3450 =(178r{(20+12T0.912+12'0.!312) 2 EA. D.J2", 15.1 HRS 

5 4870 "(85+190)"((20+12)00.7512+12'0.8312) 3 EA. OAS", 12.5 lfiS 
6 2450 =(146+85rtt20+12J'0.~+12'0.22!2J 3EA,0.53", 12JIR> 

7 1320 =121r((20+12T0.512+12'0.92J 1 EA. 0.15", 12.1 IR> 
lOT AI. 33382 

•4: 1 liM. SIDE-SLOPE usm. 
SITE AREA DATA 
LOT AREA: 

GROSS AREA: ±5.JB ACRES (234,546 SQ. FT.) 

NET AR£k ±4.61 ACRES (200,840 SQ. FT.) 
-PHASE I %2.44 ACRES ( 1 06,221 SQ. FT.) 

ESTIMATED QUANTITY TABLE 
-PHASE II %2.17 ACRES (94,619 SQ_ FT.) 

OPEN SPACE: (I.IINIMUW) 
REQUIRED: DESCRIPTIOII 

PAVING: 

REMOVE & REPlACE PAVEMENT 

PAVEMENT OVERLAY 

IWIICl.E ADJUSTMENTS 

VALVE ADJUST?dENTS 

COIICRETE: 

RETAINNG WALL 
HANDICAPPED RAMPS 

V~GUTTER 

8'S[)EWALK 

8'SDEWALK 
S' SIJEWALK 

4' SIOEWALK 

MULTI-USE PATH 

6' CONCRETE HEADER 
S'~CURB 

lr VERTICAl CURB l GUTTER 

NEW ROll CURB 
ROLL CURB REPI.ACENENT M PART OF 
WATERLINE CONSTRUCTION 

4' VERTICAL CURB 
CATCH BASIN (WOalMERf FAIRWAY) 

CATCH BASIN (BASIN 'Ai 

IIIASOIIRY: 

FUllY GROUTED MASONRY WALL 
24"x24' COLLUI 
REFUSE ENCLOSUAES 

PUIUC WAl!R: 
6" D.IP. WATER LINE (FIRE LINE) 

'I' D.lP. WATER lM (ARE LIE) 

2" COPPER WATER Lt£ (ARE 1.1£) 

2" COPPER WATER SERVICE l.t£ 

1112' COPPER WATER SERVICE LIIE 

t• COPPER WATER SERVICE IH 
2"WATERMETER 
11/Z'WAlERMETER 

UNIT QUAII11TY 

SY 141 

SY 2110 

EA 
EA 

LF 205 

EA 2 

LF 96 

LF 186 

LF 720 

LF 617 

LF 89 
SY 1065 POILJCSAHITARYSEWER: 

lf 167 8"SOR35DIAM. SANITARYSEWERPIPE LF j 39 

lf 189 6" SOR 35 DIAM. SANITARY SEWER PIPE LF I &I 

Lf 68 4' SDR 35 DIN.t SANITARY SEWER PIPE LF j 29 

lF 362 SEWER a.EAHOUT EA 
4' DIAM. MANI!Ol£ EA 

LF 110 

lF 170 I DRAINAGE: 

EA 4 I 10'xS'REIHF.CONC. BOXaJLVERT LF 1510 

EA 1 I N' RE1NF. CONe. OPEN CHANNEL LF 2liO 

48" DIAM.IiDPE lF 146 

24' DIAM. liDPE LF t5 

lF I 2liO I 111" DIAM. HOPE lF 281 
EA 8 12" DIAM. HOPE lF 149 
EA 2 r/ !lAM. MANHOlE EA 5 

RIPRAP WI FILTER FAB. (050=6', THICI<NESS• 12") SY eo 
EA 

lF 374 411" x 24' HOPE REDUCER EA 

lF 189 24'x 12' HOPE REDUCER EA 
LF T7 
lF 41 0 !!!!::. 
LF 52 EXCAVATE (BUILDIHGS) CY 7~ 

LF 99 Fll(BUILDINGS) r:t 1600 
EA 8 EXCAVATE (FUTURE PHASE l ) CY 2030 

~o,.,_ 
..,"~( 

NOTES 

1. 

2. 

l. 

4. 

5. 

ROTOIAL EliJSTlNG ASI'HALT 1 1/2' WIN. AND RfPlACE 
WlH R-19 IIX AT 1 1/2' . 
Hl.AIST IIANtOU: RING, COVERS N() VAL~ IIOXES TO 
C.O.S. DETM. 12.270. 
~CE SIJ!~Y IIARI<ERS PER IIAG. STAIIlARO DETAIL 
120-1. 
PROTECT EXJSlljG VAIJ.£Y GUTT£RS ON YI(ST SllE <I' 
WJOOMERE fiRWAY. REPAil N«l R£PlACE NtY DAWAGED 
l'a!lla!S DUE TO RO~G. 

VZZ7lJ HATtli DENOlES EXTENT ~ 
ROTOIIU. Ali»>C WO!llliOE FAJRWAY. 

PROVIDED: 

PHASE I BLDG. AREA: 

STORt.fNATER CAPACITY 

28" 
56,240 SQ. FT. 

± 65" 
131 , 116 SQ. FT. 

±J4ll: 
36,525 SQ. FT. 

IN PROPOSED SWALES AND 8AS1N "A': 

PROVIDED INSDE PROPERTY: 
RETENllON i'il£A REQUIRMENT: 

33,382% CU. FT. 
22,555± cu. FT. 

DRAINAGE CALCULATIONS: 
RUNOFF' VOLUMES: 

'<, - (P /12)•A•C 

WHERE.. . V, • REQUIRED STORAGE VOLUME (AC-FT) 
P • 1 00-YR, 2-HR PRECIP1TA110N (INCHES) 
A • DEVELOPED AREA (ACRES) 
C • RUNOFF COEFFlOENT 

HARDSCAPE/BUILDINCS: 

LANDSCAPE: 

v,.,- (2.17/12)*1 .61*0.94 

- 0.274 AC-FT 
'<,, - 11,921 CF 

~- (2.17/12)*.83*0-45 
= 0.058 AC-FT 

V112• 2,9'42 CF 

PHASE II AREA OPEN SPACE: 

v...- (2.17/12)•2.17°0.45 
• 0 .177 AC-FT 

V,..• 74692 CF 

TOTAL REQUIRED VOLUME: 

'4 - 11 ,921+2,942+ 7,692 
• 22,555 CF 

'4 • 836 CY 

·AS- BUILT' BASIN VOLUI.IES: 

BASIN 4-
BASIN 5-
BASIN 6 -
BASIN 7-
TOTAL-
ORIGINAL DESIGN-

686 CF 
1,1a cF' 

987 CF 
288 CF 

3,075 CF 
12,500 CF 

VOLUME SHORTAGE- 9,425 CF 

BASIN •A' CALCULATlONS: 
VOLUME REQUIRED-

'<, - 22.5ss·-J,075 
• 19,480 CF 

V11 = 722 CY 

VOLUME PROVIOED-

w 
~ :c 
a_ QT"' 

~Ll) 
0~ a:CX) 

en _j ~ 
~ ~z 
::l ~ 2 
-~a: z 0...~ 
-~ ~:cur 
....:::::: (,) ...J 

0 .... ~ 
0 

(/) 0 
~(/) 

Z w~ 
0 LDO 
'"" ~(,) '-.J r-- (/) 

w 
(!J 
<( 
(f) 

I e. ~ ~ 
I --- . .... .. I l.-s8 ~ ~ u 

V~ - 21 ,490 CF 

"'• 796 CY 

EXCAVATlON NET 
2,030 c:f 0 CY 

~ a:: 
...... 

! 
:X: 
u 

U.:.... 5t .... . gii8 
-2 e~g~~ ,:l--
:~Hhs"'~~ c c ... · "'~ :i OJ;: 

!~n4 ~ ,H~ '" ~~ :l i 5o 
('f) ~ lx;!! 
~! ;! 

Revisions 
~1on Oat• 

I~R~ 
Cll.c~toct:MWO 

Doto: 04/03/ 12 

I DrowlnQ nuo 

OVERALL 

SURF. GRADING 
SITE PLAN 

Shoot-or 
EA 1 FU (FUTURE PHASE Q) CY 2030 

EA 1 .. NOltS: OVERALL SURFACE GRADING SITE PLAN 1'WATERMETER C1.1 EA 11 1. QUANllllES SHOYill HERIJ4 ARE Fat PEAIIIT PIJRPOS[S ONLY. 
EA 

2 
CONtRACTOR SHALL BE RESPONSIBl£ ral 'I£RtniNG All QUAIITI1£S PRIOR TO IIDiliNG. 

2. QUANTI11ES ARE IN-PLACE ESliMATES. NO SHRINI< at SWELL ASUIED. 
EA 2 

SCALE: 1' - fit -o" 
~ 2$' rt ~ 100' 

··~-0" 

IIACKFI.OW I'RfVEN'TER 
FIRE RISER 
6' x 6' TAPPING SLEEVE 

f"a ~\lOU\11~\.J.J (M.\)H.,f D-p\p,L ... ~ ~"-. lltiQ 0& JOU • t,.U I'll 1 f t .d7lJ L.&.U a{"' 1\,Qf ~ IJU:O 

- --------· --- - --



• 

• 

• 



I 
I 
I 
I 
I 
I 
I 
I 
I APPENDIXE 

I Exhibits 

I 
I 
I 
I 
I 
I 
I 
I 
I 



--
- -

- -
--

- -
- -

- -
--

~-
--

P:
\I

\I
S

'IR
00

00
00

01
\0

40
0C

A
O

'I
IY

\I
IY

-0
01

-I
S

1R
00

01
--

0i
tl

lt
o 

O
r'

*
'-

-d
w

g
 

irn
k 

N
ov

 0
7,

 2
01

3 
4:

30
:3

7p
m

 

m
 

>< :::c
 

O
J 

~
 • 

·+· 
-

I 

-I
 

~ 
)>

 "'j
H

I 
O

FF
SI

TE
 D

RA
itA

G
E 

IIA
P 

• 
D

R
AW

N
 B

Y:
 

GS
iol

 

"'s
 -

~!
I!~

 

1?. 
Iii! 

:l
'~

 
D

ES
IG

N
 B

Y:
 

SA
G

E 
RE

SI
DE

NT
lA

L 
• 

PH
AS

E 
I 

D
A

V
ID

 E
V

A
N

S
 

it
i~

t:
 

AN
D

A
8

8
0

C
IA

T
E

S
1 N

C
. 

C
H

EC
KE

D
 

B
Y:

 
fi.

IK
 

IC
O

TT
ID

A
LI

, A
III

ZO
IIA

 
46

00
 E

as
t 

W
aa

hl
ng

to
n 

S
tr

ee
t, 

S
ul

te
 4

30
 

Ph
O

en
bc

 A
riz

on
e 

65
03

-4
 

D
A

TE
: 

9/
2

01
J 

D
A

lE
 

R
£\

1S
IO

N
 

B
Y

 





• 

• 

• 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APPENDIXF 

Storm Water Pollution Prevention Plan 
ADEQ NOI Certificate 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ~ I 

"' ... 
Oi 
,;; 

I ,., 
0 
"' :d 

I II 
8 

I !I 
I 
I 
I 
I 

I 
I 

L
~~~2~ ,_, 

-----

STORM WATER MANAGEMENT PLAN 
SAGE RESIDENTIAL 

LOTS 22 THROUGH 35 OF PARADISE VILLAGE, 
SITU A TED IN THE NORTHWEST QUARTER OF SECllON 23, 

,_.,-T:....:O:.._:W~NSHIP 2 NORTH, RANGE 4 EAST OF THE GILA AND SALT RIVER MERIDIAN, 
I ;: f. MARICOP~C UNTY, ARIZONA 

~~ P.~l~A 
1 jll R-5 ---

111 - - - OWNER 

SITE ARCHITECT 
TODD AND ASSOCIATES ARCHITECTURE 

4019 NORTH 44TH STREET, 
PHOENIX, AZ 85018 

CONTACT: BRENT 81ESER 
602-952-8280 

il il l ' 
~ 

7445 EAST CHAPARRAL ROAD, SCOTISOALE, LLC 
1501 EAST ORANGETHORPE AVE, 

~I II \ 

u

1 

'\ \\ 
1 

ADDRESS 
\\ 7445 EAST CHAPARRAL ROAD 

'\\\~ ' ~SDALE, ARIZONA 85251 

~~~ ' 
"~ ' "-. 

"' ' "" ~ 

SUITE 200 
FULLTERTON, CA 92831 

' 

'- ' '- • """' PARADISE VAU£'1 

ENGINEER 
DAVID EVANS AND ASSOCIATES, INC. 

4600 EAST WASHINGTON SlREET. SUITE 430 PHOENIX, 
ARIZONA 85034 
(602} 678-5151 

CONTACT : BOYCE O'BRIEN 

ASSESSOR PARCEL 
#173-32-026, 173-32-027, 173-32-D3JA, 173-32-038B 

0' "" AP.N. 173-32-379 / ~ 
""'-- ' "" SOJ11i CONOOWINIUUS 

"' ~ ' R-5 

,~~~<~~, // '~ 
~" ' ~ / 

' ~ ~ ' ~ ~~~ / 
<:::~" / A, 

,;~~~:~ // ~' 
""' ~, ' / ~ 

'"' '~~""' ~A.P.~ 17:>-l2-l17 I !' ~ "" "", ~:.~WAY 
~ ' '~, (1:06-34R-5 / 

H.T.S. 

CAMEL!lACK HU.'1 / ~ I J 

~ 
0 15' 30' 60' 

SCALE: 1 "= 30' 

LEGEND 
~ WASHOUT AREA 

(BMP-99} 

&c.E. 

mill~ 
XX' 

S.F. 

FlOW DIRECTION 

STABIUZED CONSTRUCTION ENTRANCE 
(BMP-37, 38, J9} 

SILT FENCE 
• • • • (BMP-63. 68) 

fl 
B!M3 

INLET PROTECTION 
(BMP-69, 72, 7J} 

TEMPORARY SEnUNG BASIN 
(BI.IP-76} 

NOTES FOR STORM WA TEA MANAGEMENT PLAN 

~ ·~\~.<-.._, ''.· / 1/ '~ 
~~ '"'...--~ ;~ ' 
... ' ' ", ~ /:,-r,· A.P.N 173-32-397 I ~ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

A COPY Of THE APPROVED GRADING AND DRAINAGE PLAN FOR THIS PROJECT, TOGETHER WITH A COPY OF THE 
NOTICE OF INTENT (NOI} AND THIS STORM WATER MANAGEIAENT PLAN (SI'oMP}, SHALL BE MAINTAINED ON THE 
SITE AND AVAILABLE FOR REVIEW. THOSE ELEMENTS OF THE GRADING AND DRAINAGE PLAN PERTINENT TO OR 
REFERENCED ON THE SWI"PP SHALL BE CONSIDEREC A PART OF THE SWI"PP. 

DEVELOPMENT SERVICES DEPARTMENfS FIELD INSPECTION GROLP SHALL BE NOTIFIED 48 HOURS BEFORE ANY 
ON-SITE AND/OR OFF-SITE CONSTRUCTION BEGINS. 

THE OPERATOR SHALL OBTAIN A DUST CONTROL PERMIT FROio! loiARICOPA COUNTY HEALTH DEPARTMENT AND 
PERFORM loiEASURES AS REOLIRED BY THE PERMIT TO PREVENT EXCESS DUST. 

THE OPERATOR SHALL PERFORM, AT A MINIMUiol, A VISUAL INSPECTION OF THE CONSTRUCTION SITE ONCE EVERY 
loiONTH AND Vo1THIN 24 HOURS Of RAINFALL GREATER THAN OR EQUAL TO A HALF AN INCH OR MORE. THE 
OPERATOR SHALL PREPARE A REPORT DOCUI.IENTING HIS/HER FINDINGS ON THE CONDITIONS OF THE S\\MP 
CONTROLS AND NOTE ANY EROSION PROBLEM AREAS. THE OPERATOR'S REPORT IS TO BE SUBI.IITTED TO THE 
DEVELOPMENT SERVICES DEPARTMENT PROJECT ENGINEERING DIVISION CONSTRUCTION INSPECTOR FOR REVIEW 
AND APPROVAL FAC1UTIES SHALL BE loiAINTAINEC AS NECESSARY TO ENSURE THEIR CONTINUED FUNCTIONING. IN 
ADDITION, ALL TEMPORARY SILTATION CONTROLS SHALL BE MAINTAINEC IN A SATISFACTORY CONDITION UNTIL 
SUCH TIME THAT CLEARING AND/OR CONSTRUCTION IS COI.IPLETEC, PERMANENT DRAINAGE FAC1UTIES ARE 
OPERATIONAL, AND THE POTENTIAL FOR EROSION HAS PASSED. 

THE OPERATOR SHALL AMEND THIS PLAN AS NECESSARY DURING THE COURSE OF CONSTRUCTION TO RESOLVE 
ANY PROBLEM AREAS WHICH BECOME EVIDENT DURING THE CONSTRUCTION AND/OR DURING RAINFALLS. 

THE PERMITTEE SHALL FILE A NOTICE OF TERMINATION (NOT} AFTER COMPLETION OF CONSTRUCTION AND 
PLACEMENT Of FINAL LANDSCAPE MATER ALS. THE NOT IS TO BE SUBMITTED TO THE DEVELOPMENT SERVICES 
DEPARTMENT PROJECT ENGINEERING INSPECTOR TO THE FINAL Slllo(P PERMIT. 

THE PERMITTEE SHALL SAVE ALL RECORDS, INCLUDING THE NOI, Slllo(P, NOT, AND INSPECTION REPORTS, ON FILE 
FOR A MINIMUM OF THREE YEARS FROM THE DATE OF FlUNG THE NOT. 

THE IMPLEMENTATION OF THESE PLANS AND THE CONSTRUCTION, MAINTENANCE, REPLACEIAENT, AND UPGRADING 
Of THESE FAC1UTIES IS THE RESPONSIBIUTY OF THE PERMITTEE/CONTRACTOR UNTIL ALL CONSTRUCTION IS 
APPROVED AND NOT SUBMITTED TO THE DEVELOPMENT SERVICES DEPARTMENT PROJECT ENGINEERING DIVISION 
INSPECTOR. 

THE FACIUTIES SHOWN ON THIS PLAN MUST BE CONSTRUCTED IN CONJJNCTION Vo1TH ALL CLEARING AND 
GRADING ACTIVES IN SUCH A MANNER AS TO INSURE THAT SEDIMENT-LADEN WATER DOES NOT ENTER THE 
DRAINAGE SYSTEM DR VIOLATE APPUCABLE WATER STANDARDS, AND MUST BE INSTALLED AND IN OPERATION 
PRIOR TO ANY GRADING OR LAND CLEARING. WHEREVER POSSIBLE MAINTAIN NATURAL VEGETATION FOR SILT 
CONTROL 

CONSTRUCTION NOTES: 
1. IF CONSTRUCTION ACTlVITlES WILL CAUSE THE TRANSFER OF SEDIMENTS 

INTO ADJACENT STREETS/PROPERTY, EROSION PROTECTION SUCH AS SILT 
FENCE WOULD BE REQUIRED AT THESE LOCA TlONS. INFORMA TlON 
PRESENTED ON THIS PLAN ARE MINIMUM REQUIREMENTS AND SHOULD BE 
ADJUSTED WHERE NECESSARY. 

2. INFORMA TlON PRESENTED ON THESE PLANS ARE MINIMUM RECOMMENDED 
EROSION MEASURES. IF DEEMED NECESSARY, MORE BMPS NEED TO BE 
ADDED TO THIS PLAN. 
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II ,.,.... I STOIIIII OIIAJIIIUT PROTaCTlON 

f'M!I lllflloOO rY "-f' "'<Ht:tT'ION IS 'ft\..EMU MM ll(,t.Yl 'l.Qn 
U1E O:l'fCT!D ~-..cJI!..,. OYllll'\.a- ""'aa,.'TT MCI~o." 
-!'OWe& -.At:~. 

EXCflllttTEO CROP INLET SEOU..CFNT TAAP 

I ,. •• , I" SILT FENC 

S . J.' . ------
~~ 

DF.FrNrnON 

~. 
{Of.QIQfS ~I1lACIX£Af'1'1.1t:S 

...!... P(lcuf.I[A COH\ ROI.. 

_ Sl,Of'£PAOIEC1 101C 

~Sl.DIIol()fllltAf'h.IC 

_OIV>loi,IIOlWU& STIILG.M 
rltOHCT10tf 

_ l(l.d'Qit.UIJSUI.Ul,lheH 

_1'tAJoi,III<OHST4U.IU.IIOH 
~ ~~l ... T1 

- - ·5U t.afiiT I'a.LII 1.000 
COfHIIOl 

A 11::mponry Klluueut balricr couisling of ::1 fihtr f::~ l11 ic Stn:Lthcd across ;wd 
all.:I.Chell iO supp...Hing pons, cuu-cm:bed. and, dcp::m.ling upon the strt:.ngt.h of 
I he (.:1bric used. Wllh win~ fence for support. 

PURPOSE 

·ro intc:Kcpl ;md !.k.t.aio SI<MII ... oouuu of Kdirocut from di1nubed ~u 
llwing clY.lstruction opcntions in mdcr 10 ptcvcnt scdiJnc.Mlrom le.wing 

tbcsilc. 
2. To dt.cn:a:.c 1be veloci1y oi she.:t flows and low· lo-tnotko.uc le·tt..l 

c~elllows. 

1\PPROPRIA·n~ ,\PPUCA110NS 

Filler fcuccs 111~1 be plOviclcd jusa upsU'taiD of the poln!h) of t1isclwge or 
ruoofT from. J site.. Idos-e the Oow b«Ofi'IC'I COI'I«nrncr:d. Tbey may :Liso be 
usu.l: 

I. Uc::Jow tfu:1wbo.i il!US where rWlOifmay occur in \he form of shecl atll.l 
rill cros1oo: wbacvcr n.ul(lfT has the po~eotial 10 impact downstream 

~-

2. Perpendicular to minor )-w:aks Ul' ditch line.s for up 10 ooc iiiC'C 

conlribu1in,; d.rainagc a~c;a s.. 

Not inll:nded tOt u:.c in dct:ainiDg ClXM."CDU"c)l:(). flows. 

Synlhclic fabn~.: il ltcr fc::IJCes a.e only appiioblc for $beet or oval~ flowt and 
not the tOlwm;s of "f6J.U i.o coo.ceotnied Oows. 

QWlilll2l! 

- rtJt••UlllnwiiiOI. 
- Sl.Of'l:f'IIIOTt:tTIOol 

_ S(OM)tl~ 

-=CSTIIIOW 

-1~YIT#oloUJ.A1~ 

- ~ STANJEAJDI 
l(lU'05Uil(l..., , 

..!.....,....Slllaol(.llti'OLL.VIIOM --
I\ 11empcnry pit or bumcd asc.a £« washout of C!OlDO"etc trOC.t.s. IOOh, monar 
mU.cn, ~ 

!!l!!!roill 
l.mpropc:l wubout of coacn:ac t:r\lds, tools. etc. way allow fresh c:C~~Knu: or 
«mc.Dt ladca IIMJI'W L0 CIUU a s\onD dn,iu,~ system. 

APPKOPRlATE APPUCADONS 

Effective wbc..ll veb.iclu. IOQls, ud IRix.cn ca.o be moved 10 lbe pil kx:uioa.. 
Wbe~t: !.his is aoc. pnccial. lc:IDpcnt)' poods may be coastruacd 10 al1ow for 
x.tiliDC and bank!Wi' ol OCJDCDI and qp:p.leS. Washout ~IS are 
lppopiau: for ~ J.~J~OWW: oC llt'Ub wa&e:r which fUoll rrom. ck..UO~: or 
ac.cnp1e m~ ar ~IC truck.s. 1004. e1c.. 

PLANNING CONSIDERATIONS 

I. Wub out i.n10 a slurry pit which willi11U be ~kfilkd... Do this ODly 
wiLb the approval or lho propatY awtxr. 

2. Wub ouc iAto a tr.mporuy pit where lbc cooacte wuh c.m hanka. be. 
broken up, aQd lbc.o properly disposed or off-site.. 

mi!IOL SILT FDICE 
S .f' . • • • 

I 
I 

,.-~;,JA~-~~~~H:~:,'·s~~~HO~r~:rTlER 0'1 

l " )I' •" 'IOOOPOST- \ 
ALTo STE!L F(HC£ POST ;;-.........__ 

~ 

Ill ~ I.DESIGIIATED WASHOUT AJU!A Ill ' .:"TVDO: I ~TORII DRAIH llll.ET PROTECTlON 

DeSIGN A SIZlNQ CRUERJA 

1. LDc:ate wasb out pia a.ay 6om s10rm dnia.s. opeD. dia::hr:s. or 
IIOaDWIIItrm::civbaJ'oQIICn. 

-SL.CII'[f'ltintClll* 

..!_ $(DNblft~ 
· ~AY I'stlll»> 

-rlt()J(Clll)ol 

- f twOIWH' )luu;LIPC:IH 

-~TUMLQ'AIII»> 
'fJi:POSUII u.ns 

-I!Oit--KDioC#itf<IU.liTIOtt . _, .... 
l. DONOTwuboua~tccrucksizliD.SUlDDdniDJ..wYIUyiC'I¥CJS. 

saul (QN:n. or su::mnn~a cblaad.s.. ~-· 

MAlNJENANCE R£0\J'JR.EME'ITS 

Property disposeofbatdtoc:droocretcpodl.lasoaa roudna b&sb 10 ~ 
lhc blliJdDp of WU'C Jlllluiai.J ID aa U4m.U11p:lblc: rile a.od 10 maiJitai,a 
pac.olttioaol~~a. 

Rdcrax:c(l4) 

!lWlm1Ql:l 

_ SUlf"E11110T( t110H 

..!... KIJIIt,OITT~ 

-~T I SlfiO.W 
l'ftOTECJQJ 

..!..T~YSl.u.uzATJOH 
- ~S'I' .... l,.IUTJ::»t 

' OPOSUIIi LU'IS 
..!..~K~tt-~I'CI.L11Tl0N 

-·~ 

A uabiliud pad of aggrcga.~e u.odcrlain wilh filter cloth loal.td a1 any point 
wbc:n: nffic will be cotcring oc leaving a coostruclioo site to or from a poblic 
riY,t-oi- w:~y, 1ttect. alley, sidewalk or ~g veL 

.f'l1!!lQg 

Tbc purpose of a subiliz.cd coo:uruaioa tllttucc is 10 tcducc or elimizwe the 
tnriCtiDC oCStdi:me.ot omo poblie ricbu..of-way or SttecU. ReducU!g tnc:tout 
of scdimc.ll1:s and other pollutauu coso paved I'03ds bclps peveat deposili011 of 
sedia:acnts iD50 Joal Stcn:D dr3ins; aod ~ of :llirbome dosL 

APPROPJtlATii APPUCA TIONS 

A mbiiiu:d cnostrucrioa CIW'3DCe should be used u all poi.ots of C()(lSnuaioo 
io~ aDd egress. NPDES pamit:5 require thai: "pproprialt mcasuru be 
implcmcmc.d to prcvwlll"ile.kout of sed..imcolS oo~ plY(d r'Oid.ways. 

~ 

Tbc stabiliud cnostruction erurance plan sbould be JeVicwcd u part ol t!u: 
project aafficoooad plao. 

Coo.suuct on levd. CfOUDd.. 
Slabiliu:d coamuction enlr&IJC:es ~ ralhct expensive 10 c:onsuuct and 
wbcl a wash nck-is included, a sodimcoc lr.lp olsomokilld mUSl abo be 
provjded 10 coUeC'I w:ub W!IU nmoff. 

A sc:dizrlut filler ct an c.x.cavaa:d impouodiaJ MU aroo.ad a SIC:ml dnin, drop 
iA!tt.'oroabiiUct. · ' -· 

~ 

;:~ru!..~~~SlOtmdr.lina~l}ltCml,pri«topc:rmucat 

AWROPRJAui APpflCADONS 

~ sima· dnin in.l.ctl ~ co be: QUidc opcnDooal bdoo: pcrtJWidU 

::::r:IO~~~UU. Oit&nBl ,C)JJCS, ofS~-~ 

L Fill!:!' f!hric Fcgay- Applifabloc. wbcre liiD tnkl dniJu ~ rd&D~y smal.l 
(lc:a::s llw2 ·1 aac) fW area (less thaa S pcn:au slope). Do DOC: pD 
fabric UAdct gtm.as cbc colb;:tcd sediment may b.lliDco \be dt'aiD wtae.D 
tbcfabricisn:ui&vtd. 

b. F.xcm!!d. Drop lpk:t Sedimept lpp • Ptmcc:rico •&ailu1 scdimcDt 
c.o&c:rinc a MDnD dn1o ink' QD be provided by c..u:aYUU~c u uea. iD 1t1e 
apptOI)Cb 10 tbc dn.in. The dtainJ.&o area for ~ dnia protcaal iD tim 
IIWlDCZ is OGC a.t:R. Provide weep bolt;:s 10 draia lbr; shallow ~ 

• Mv~ta:cs; 

lclc1 prottcrioo ,ptt;Vc.ntJ sediment from c.n&ain1 tbc seorm dtuin syRem 

aad~~git. 

I S'OmOL I ST ABU..lZ£D CONSTRUCTION ll)iii ENTRANCE ~4 

PLANNING CQNSIDER.AJlONS 

Stabiliu:d conSUtJcrion a~liUCeS are not vay effective iD I'CDJO'Viog scdimc.ol 
from cquipmenl leaving .a coosU'UCiioa site. Efficiency is gJQ\Iy iDaused. 
tbough when a wasniD& nck Is \ocludc:r.l u p.u~ of • ~ ~ 
entr.lllce. Build oo lcvd tfOWld. 

t AdvantatCS: 

Docs remove some $Cdimcnt from equipa1eut and serves to cb:w.nel 
t:OamUctioo lnffic ill and out of the site. 

DESIGN &. SIZING CONSlDpRATIONS 

The a~e Cot 11.lbillzcd coosuucliou e~~cnocc: aprons 1haU be Ito 3 inches 
io sUe, washed. wc:U.&nded gn.vcl 01' crushed tock.. 1be aproo di:Dxnsions 
nx::t~Dlll~Cl~ded ~ 30 ft. 1 50 ft. aod 6 iDcbes deep. 

Entrulee DlUSl be pwpedy &,r.ldcd to pn:vcot runolf from \eaviog the 

cowroctioo 1i1c.. 
When wcl ueas are provided. wa.shlng Will be done on ;w nea 
subiliz.od with ausbcd SIOOC wtUch dR.ins in1o .J. propc:rly CORSIJ1JC1cd 
~t tnp 01' \)UiD {pood). 

MAJNJENANCE REOlliREMENTS 

lnspct:1 moothly a00 ana cada rainWl. 
Replace p;avcli:XQt whea surfact. voids are oo loDgCJ visible:. Periodic 
10p dn..s:siag with :wktitioa:a.l' stoae. will be rcquiJ:cd.. 
All s.cdimc.DIS deposiled oa paved roadways must be IUDCJYC:d within 

24""""" 
Remove plvtl 3lld filler fabric upoo coroplclioo of eonstruerion. 

References (1 ,2) 
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EH IfB FA86!C F'ENCE QROP INLET EO I fR 

-ra.ot~ART SBII!IQT BASil 

PLANN1NO,CQNSIDERADONS 

Scdialul. 0.91 J.boakl be, usal OAly !or small drain.IF areas. H tbc 
COIItlrlbodac"drah'aaio aft::a i3 paler llwllO aacs.lder to Scdimc:ni.Poads. or 
~·tho i:aldwcol uca into amaiJc:r dr.U4a&.c buiDs. 

·Sc:di:ioau -bo~ Uom 'llle.np· ahcr'taA Dizlbltcvtn· ~~ 
dctaD. bait dl1s xdimeoc is to be-~ of, .web as by UK Uri· fill areu Oil· 

~';.d~:~;~~~:~kit~===:= 
P':!"''"'"')lnW&c .... 
'satlmcnt trapS &Zldpoadl mun be blHal.lc:II.LOQly OQ sUu wbc:ro f~ of the 
$II'QCCW'C would I)(M.taQlt in loss of lik. d:l,m.e.p 10 bQm,e « bu.Udinp. ar 

-. intcrJwcioa oC me ol or sc:Mce public JOr¥b. rr ~ Abo. U:dlmeltt aaps 
aDd poads ire aiiDCiive to dWdn:n ud a.a. be daatctous. Tbc· follov.iag 
~.IIOold~~ .. =~u:o.-

1: ~ ~ feuciD.&: arouad tk sod1mcat crap or peod. CocuWt Joca1 __ ..,....,......_ .............. , ......... ..roty. 
2.. .~CS!Iic:~basin ~dopeS co 3:1 Gt n.na. . 

. n:~JGN ~ srzrN? cam:.RIA 
lbc $C:dimeGl trap a:tay be ((l('Oltd <:OIIlplclclf by exavllioa 01 by C04SUl.ICiion 
of a oomf*&Cd =~ h s!Wl have a 1.S foot docp tump foe xdimc:D' 
SKin#- i."'llc-oudct·.sball be a.wcif/$pillway seaioo. wi1b tbc atta below !he. 
wdr IIC'dc& as a fihtt kl' a;dimeolu4 the; upper ma as !he o'tCdlOw spmway - . 
Tbc-df~u of scdimcol traps is din:ctly rdiiCd D _ 
la.~·dlc~sa:llmealttapsh.ci.s:l600cubic fccl~t ) 
'aao ol dbmrtlcd upsaum chiu~ an:a for dnia.ap uus.oC 10 .:= c. 
tblsroa&hly equucs to a rrap YOlwneoc:ceuu:y 10pood tbe.prccipitalioca 
a U~b RiA evenL 
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Form# I I~ ADEQ 
- ---co~st~~~t·i~~ A~ti~~Y iJ~d~·; th~ f..Zpoiis "ci~~~-r~ i r~~;,;it 

Arizona Department of Environmental Quality 
appr031c 1 1~# 1110 West Wash ington Street, 541 5A-1 • Phoenix, Arizona 85007 

(Office) 602-771-7614 • (Fax) 602-771-4528 

Notice of Intent (NOll Certificate 

Authorization Number: AZCON-531898 
Approval Date: 10/16/2013 

Application I nformation: 

ID Number: ~31898 arne: ~AGE RESIDENTIAL 

I 
Received: 110110/2013 I 

Inventory #: 106375 1 T ype: EN-CONST 

Prior Permit: I 
O w ner/Oper a tor: 

First: ~TEVE I Last ~TINSON Phone: I (714) 961 -4774 I 
Business: r445 E CHAPARRAL ROAD- SCOTTSDALE LLC 

Fax: I (714) 961-4701 I 
Address: ~350 VON KARMAN, SUITE 225 

City: !NEWPORT BEACH Sta te: ~ Zip: ~2660 
. . -" . . 

Star t Date: 1110112013 I Business: fSAGE RESIDENTIAL Phone: I (602) 376-1085 J 
End Date: 11101/2015 I Address: f1445 ECHAPPARAL ROAD County: jMARICOPA I 

Fa~;ilior T)'ne: City: ~COTTSDALE, AZ 85250 
eTHER I Access: r··ll' f ao:oliSo; 

I 
173-32-506 

Subdivision/Other Permits: Other IDs: I 
Subdivision Approval? ~ 
I I 

L at itude: ~33024.23 114 mile of impair ed or unique water? ~ Total acres Disturbed 

Longitude: 1115517.46 Discharge into municipal conveyance? Yes Project Operations 

W atershed : MIDDLE GILA System Owner (Conveyance): I 3 I I 3.00 I 
Closest Water : !ARJZONA CANAL ~UREAU OF RECLAMATION I 

Perennial Water: ~ALTRIVER 

W ithin 2.5 Miles of a perennial or intermittent water ?[EJ Distance (miles) from perennial water to site: I 11.75 I 

Stormwater Pollution Prevention Plan (SWPPP): 

First: jKENNY I Last: puADIANA Phone: I (602) 376-1085 I 
Business: ~AGE RESIDENTIAL SWPPP Confrrmation: m 
Address: r?445 E CHAPPARAL ROAD 

[[] City: ~COTTSDALE · State: ~z J Zip: ~5250 SW PPP Submitted: 

Certification: 
First: ~TEVE I Last: ~TINSON Phone: I (714) 961-4774 I 

Business: r?445 EAST CHAPARRAL ROAD- SCOTTSDALE LLC 
Certification Signed: IT] Address : ~350 VON KARMAN, SUITE 225 

City: !NEWPORT BEACH I State: t_A j Zip: ~2660 


