Franciscan Renewal Center

March 12, 2026

Project Narrative

Project Name: Franciscan Renewal Center — Major Special Use Permit Amendment application.
Address: 5802 E Lincoln Dr, Paradise Valley, AZ 85253

The project consists of the installation of four photovoltaic (PV) systems, mounted to 4 new carport
structures located at the site’s parking lot. This project is being planned out into four phases. These
systems will generate electricity onsite, primarily providing power for the church and auxiliary use
facilities. An APS approved bi-directional meter will be installed in parallel with the PV system; enabling
any excess generation to be distributed onto APS’s grid, so it is considered a grid interactive PV system,
which will interconnect with the distribution grid at Franciscan Renewal Center. The proposed PV
systems will consist of the following:

e Array One, 76.8 KW DC south facing PV array
- 120 - 640 watt PV modules (solar panels)

- Mounted on steel shade carport at 5 degree tilt with all exposed steel painted DE6137 “Tan
Plan”
- Structure dimensions are 91’-11” x 41’-8” x 11’ minimum height and 16’ maximum height

e Array Two, 89.6 KW DC east facing PV array
- 140 - 640 watt PV modules (solar panels)

- Mounted on steel shade carport at 5 degree tilt with all exposed steel painted DE6137 “Tan
Plan”
- Structure dimensions are 105’-11.5” x 41’8” x 11’ minimum height and 16’ maximum height

e Array Three, 86.4 KW DC east facing PV array
- 135-640 watt PV modules (solar panels)

- Mounted on steel shade carport at 5 degree tilt with all exposed steel painted DE6137 “Tan
Plan”
- Structure dimensions are 105’-11.5” x 41’8” x 11’ minimum height and 16’ maximum height

e Array Four, 137.6 KW DC west facing array
- 215-640 watt PV modules (solar panels)

- Mounted on steel shade carport at 5 degree tilt with all exposed steel painted DE6137 “Tan
Plan”
- Structure dimensions are 166°-10” x 41’-8” x 11’ minimum height and 16" maximum height

e All 4 structures increase the site’s floor area by 19,200.04 sq ft or an additional 9.42% increase
to the existing 12281.00 sq ft, totaling 31,581.04 sq ft or 15.41% floor area.

e The PV canopies will provide power to the campus at Franciscan Renewal Center and shade
portions of the parking lot.

e Removal of 16 trees will be necessary to make way for the structures. The existing shrubs grow
well in shade, and an additional 20 pollinators and milkweed will be planted in place of the
trees. 7 new trees will be planted on the west property line to screen the view of the canopies
for our neighbors. The following is the plant list:
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Franciscan Renewal Center

(7) 24” Box Acacia salicina “Willow Acacia”

(5) 3 gallon Salvia greggi “Autumn Sage”

(5) 3 gallon Asclepias angustifolia “Bee Brush”
(5) 3 gallon Conoclinium greggii “Gregy Mistflower”

e There will be no removal or addition of lighting fixtures with this project. 2 light poles will be
trimmed down to 8 in order to fit under Array One.

Included in these plans are photometrics of both the south and north parking areas, both
approved by the Town of Paradise Valley in 2017 (south) and 2019 (north). With no new lighting
being installed, these photometric studies are still valid.

e The accessory structures will not add or modify the use of the site or the existing building use
(religious facility).
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PROJECT INFORMATION

DESCRIPTION OF PROJECT

PARKING LOT SOLAR CANOPIES

SITE ADDRESS 5802 EAST LINCOLN DRIVE, SCOTTSDALE, AZ 65253

ARJ PARADISE VALLEY

ASSESSOR PARCEL 169-31-020

ZONING SUP-PUBLIC

OWNER FRANCISCAN RENEWAL CENTER INC.,

PROJECT CONTACT BRIAN GIBSON; 602-228-6384; BRIAN.C@S0LAR-AES.COM

PROJECT DESIGNER/CONTRACTOR

ADVANCED ENERGY SYSTEMS

AS

ADVANCED ENERGY SYSTEMS

SOLAR

CODE INFORMATION

IBC (INTERNATIONAL BUILDING CODE)
IRC (INTERNATIONAL RESIDENTIAL CODE)
IPC (INTERNATIONAL PLUMBING CODE)
NEC (NATIONAL ELECTRIC CODE)

IMC (INTERNATIONAL MECHANICAL CODE)
IFC (INTERNATIONAL FIRE CODE)

2015
2015
2015
2014
2015
2015

DEFERRED SUBMITTALS
STEEL CANOPY STRUCTURALS

Al
A.2
A.3
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D. |
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PROJECT INFORMATION
SITE PLAN
ARRAY ONE DETAILS

LOT COVERAGE

LOT AREA PARCEL 169-31-020.......c.covviiiiiiinn, 204,993 5Q FT

EXISTING LOT COVERAGE

ARRAY TWOTHREE DETAILS CLC BUILDING ... 12,281 SQ FT
ARRAY FOUR DETAILS EXISTING COVERAGE PERCENTAGE.........coveviiiiiii) 5.99%
REVISED LOT COVERAGE

EXISTING oo 12,281.00 5Q FT

PARKING ARRAY ONE.......3,745.60 S5Q FT

PARKING ARRAY TWO.......4,370.44 5Q FT

PARKING ARRAY THREE.....4,214.23 5Q FT

PARKING ARRAY FOUR......6,869.77 SQ FT

TOTAL e 31,581.04
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PROJECT DESCRIPTION

THIS PROJECT 1S FOR THE INSTALLATION OF PHOTOVOLTAIC PARKING CANOPIES. THE SYSTEM 1S GRID-TIED WHICH WILL
INTERCONNECT WITH THE APS UTILITY IN THE WEST PARKING LOT OF THE FRANCISCAN RENEWAL CENTER. 1T HAS BEEN
DESIGNED INTO 4 SPECIFIC CANOPIES.

ARRAY ONE:
o 76.6 KILOWATTS-DC
o (120) HYUNDAI HIN-T640NJ SOLAR MODULES

ARRAY TWO:
o 59.6 KILOWATTS-DC
o (140) HYUNDAI HIN-T640ONJ SOLAR MODULES

ARRAY THREE:
o 56.4 KILOWATTS-DC
o (135) HYUNDAI HIN-T640NJ SOLAR MODULES

ARRAY FOUR:

o |37.6 KLOWATTS-DC
o (215) HYUNDAI HIN-T640ONJ SOLAR MODULES

GENERAL NOTES

| ALL MATERIALS AND CONSTRUCTION METHODS SHALL CONFORM TO THE LATEST ADOPTED EDITIONS OF THE INTERNATIONAL
RESIDENTIAL CODE AND ANY FEDERAL, STATE, OR LOCAL REQUIREMENTS,

. ALL MATERIALS SHALL BE NEW.

3. ALL WORK WILL BE EXECUTED IN ACCORDANCE WITH THE OWNER'S DIRECTION WITH THE AID OF ARCHITECTURAL AND
ENGINEERING DOCUMENTS.

4. SQUBCONTRACTORS SHALL NOTIFY THE PRIME CONTRACTOR OF ANY OMISSION OF NECESSARY DIMENSIONS. ALL
DIMENSIONS SHOULD BE READ OR CALCULATED AND NEVER SCALED.

5. VERIFY ALL ELEVATION AND DIMENSIONS OF STRUCTURAL ELEMENTS WITH ARCHITECTURAL DRAWINGS. NOTIFY THE PRIME
CONTRACTOR OF ANY CONFLICT. THE SUBCONTRACTOR SHALL VERIFY ALL DIMENSIONS AND BE RESPONSIBLE FOR THEM.

6. EXISTING LANDSCAPE AND LIGHTING TO REMAIN UNCHANGED.
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7150 EAST CAMELBACK RD, STE 444
SCOTTSDALE, AZ 85251
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/ Three Phase Inverter with Synergy Technology / Three Phase Inverter with Synergy Technology SolarEdge is  global leader in smart energy technology. SOLAR

By leveraging world-class engineering capabilities and with

USA Domestic Content Eligible for North America USA Domestic Content Eligible for North America a relentless focus on innovation, SolarEdge creates smart
SE50KUS / SEBOKUS / SET00KUS / SE110KUIS /7 SF120KLIS SE50KUS / SEBOKUS / SE100KUS / SE110KUS / SE120KUS energy. shtians that' poweraur-lives anc drive mture

progress.

Three Phase Inverter
with Synergy Technology

USA Domestic Content Eligible
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- : . SE-DBL-
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SE-TRI-USxxIBNxx

Applicable to inverters with part numbers
SolarEdge developed an intelligent inverter solution that

changed the way power is harvested and managed in
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Add 7 24" Box Acacia salicina aka "Willow Acacia" or alternate 7 24" Box "Photinia fraseri" aka "Red-tip Photinia; Either maintained at height agreed upon with our neighbors.


M NORTHWEST
















ALL ARRAYS BIRDS-EYE










Issued / Revised

No_|oate Descrpton

06/09/17 _| PERMIT SET

Approved photometric for Community Life Center Phase 1
No changes to be made to site lighting

Checked by: JJG

Drawnby: CRB

0.0 0.1 0.3 0.5 0.7/%.0 1.2M1.2 1.25a43 1.1 Ao 0.9 o9 [r.o| A0 1.1 1.1 gh1 1RN1.0 0048 1.0 Bpl.o 0.8 0.7 0.5||b.3 0.2 0.1
0.0 0.1 0.3 0.5 0.8 1.1 1.3 1 2.2 1.3 12|11 1 1.0 1lef1 12 1.2 1.2[ 1% 1.0 0.8 ylp 0.9, B8 078 0.7 0.5 |[p.3 0.2 P.1
0.1 0.1 0.3 0.5 0.8 1% 1.3 11 1.1 1.3 1.2 11 [1.9 [1.0/0.9]%.0 1.2 1.3 /1]2 1,0 0L D.8 M6 0.8 \0uF 0.7 0.6 .t 0.2 9.1

0.1 0.3 0.4 0.7 0.9 1.2 KIHZ-1.5/1.5 1.3 1.2 1.1 1.0 0.7 0.8 1.1 1.1 1.1 1.1 0.8 0.6 0J9 0.9 0.9 0.9 0.9 0.9 0.7 0.6 0.9 0.9 079 0.9 0,5 .0 0.8 0.8 1.1/1.1 1.0 Dsg 0.7 0.§

0.2 0.3 D.5 0.6 0.6 0.5 D.9 0.9 D.9 0.7 D.5 0.8 D.8 0.8 0.8 0.5 D.6 0.8-D.8 0.8 0.6 0.4 D.6 0.7 B 0.7 0.7 0.4 0.5 0.7 03 0.7 0.7 0.3 0.4 D.5 05 0.4 0.3 0.3 0.2 F 0.0 0.9 Client

Franciscan Renewal Center -

.20 0.3 0.4 0.5 0.4 0.3 0.6 0.7 0.7 0.5 0.3 0 0.6 0.5 0.3 0.4 0.6 0.6 0.6 0.4 0.2 0.4 D.5 0.5 D.5 0.5 D.2 0.3 0.6 0.5 0.2 0.2 D.4 0.3 0.3 0.2 0.2 0.1/0.9 0.0 0.1 h " ”
Parking Lighting
0.1 ©.2 0.2 0.3 0.2 0.1 D.3 0.4 D.4 0.3 0.2 0.3 D.4 0.4 0.2 0.2 0.4 D.4 0.3 0.2 0.1 D.2 0.3 0.3 0.3 0.3 D.1 0.2 0.3 0.4 V.4 0.3 D.1 0.1 D.2 0.2 0.2 0.1 D.1 Q{1 D.0\D.0 D.0 Phase1
0.1 0.2 0.1 0.1 0.2 0.2 0.2 0.1 0.1 0.2 0.2 0.2 0.2 0.1 0.1 0.2 0.2 VP ROFPAFERTOY bbNEz 0.1 0.1 0.1 0.2 0.2 12 0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.q 5802 E. Lincoln Drive
Maricopa County, AZ 85253
Project No. 11107.23
Luminaire Schedule | [CaL Tion Summary |
Symbol TOty [Label[ & Total Lamp Tumens| LLF [ Description 1 [Tabel [Calofype  [Units [Avg | Wax [ Win [ Avg/Min|Max/Min]
1 |23 [7ow [smG WA, [0-610 | DSX0 LED 20C 700 30K T5W MVOLT | [Room 1 Flcor |Tlluminance |[Fc _ [0.71 [1.5 |0.0 | W.A. [W.A. | One East Camelback Road

Suite 690
W es “ a ke Phoenix, Arizona 85012
Reed
T 602.212.0451
Leskosky | reo2212.1020

www WRLdesign.com

© Westlake Reed Leskosky

ELECTRICAL SITE
PHOTOMETRIC PLAN

EL-002

SITE LIGHTING PHOTOMETRIC PLAN

SCALE: NONE



Mike
Text Box
Approved photometric for Community Life Center Phase 1
No changes to be made to site lighting
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QATWELL

February 28, 2026

Mike Slivers

Operations Director
Franciscan Renewal Center
5802 E. Lincoln Drive
Scottsdale, Arizona 85253

RE: Topic
Atwell Project Number: TSC25-1263
Mike,

| have reviewed the Preliminary Site Plan dated December 1, 2025, for the proposed addition of
covered parking with solar panel canopies located in the parking areas south and west of the
Community Life Center (CLC) building.

Existing Conditions
The project area is currently developed and utilized for parking. Existing surface coverage includes:
« Asphalt paving
« Concrete curb
+ Landscaped and depressed medians
« Pavedrain© permeable articulated concrete block pavement (portion of southern parking lot)
Several drainage studies have previously evaluated this area:
1. Master Plan Final Drainage Report — Franciscan Renewal Center
o Prepared by Coe & Van Loo Consultants, Inc. (2015)
2. New Church Final Drainage Report — Franciscan Renewal Center
o Prepared by Coe & Van Loo Consultants, Inc. (2015)

These reports evaluated drainage for the overall campus and the Our Lady of the Angels Church site
immediately east of the project area. They document the campus-wide detention and retention system
constructed as part of those improvements.

Approximately 3 acre-feet of detention storage was constructed on campus to ensure post-
development stormwater flows do not exceed historic conditions. As a result of these improvements,
future development within the campus is only required to provide detention/retention for water quality
purposes, not for peak flow attenuation.

Drainage for the CLC improvements was further evaluated in:

» Franciscan Renewal Center Community Life Center Phase 1 Hydrology Study
Prepared by Holistic Engineering and Land Management (HELM), 2017.

O ATWELL
Client Name | Proposal Title CONFIDENTIAL
Date Proposal

Number

Page 1of 1



Existing Drainage Patterns

Runoff within the project area flows generally to the south and east. Depressed landscape medians
provide shallow percolation areas for minor runoff volumes.

Excess runoff from the parking areas and the CLC building is directed to an existing water quality
retention system located in the central portion of the southern CLC parking lot. This system consists of
over 30,000 square feet of Pavedrain© permeable articulated concrete block and underground
storage system

When the water quality system capacity is exceeded, runoff overtops and discharges into the onsite
storm drain system constructed with the Our Lady of the Angels Church improvements. Excess flows
are conveyed to the existing retention basin located east of the church, where stormwater percolates
through an onsite drywell system.

Proposed Improvements

The proposed solar canopy structures will cover existing parking areas. The installation of these
canopies will not increase site imperviousness, as the underlying parking surfaces remain
unchanged.

Rainfall intercepted by the canopies will discharge onto the same paved and landscaped areas where
rainfall currently lands. From there, runoff will continue to flow into the existing water quality retention
system in the same manner as under existing conditions.

Conclusion

Based on this review, the proposed solar canopy improvements:
«  Will not increase impervious area
»  Will not significantly alter onsite drainage patterns
«  Will not increase stormwater runoff volumes

«  Will not create adverse drainage impacts to adjacent properties

Rainfall within the project area will continue to accumulate and discharge to the same locations and
substantially the same volumes as under existing conditions.

Please let me know if you have any questions or would like to discuss this further.

Thank you,

Dot

David M West, PE, CFM
Project Manager

ATWELL, LLC
AZ: Phoenix

645 E. Missouri Avenue, Suite 420, Phoenix, AZ 85012
www.atwell-group.com
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Final Drainage Report
For
New Church Franciscan Renewal Center
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NEW CHURCH FINAL DRAINAGE REPORT Nov 20, 2015
FRANCISCAN RENEWAL CENTER

1.0 INTRODUCTION

1.1.  Scope

Coe & Van Loo, Consultants, Inc. (CVL) has been contracted by Franciscan Renewal Center to
provide engineering services in support of the proposed new church (the site). The purpose of
this report is to provide hydrologic and drainage design information for the proposed

improvements.

1.2.  Site Location

The site is located within a portion of the Town of Paradise Valley jurisdiction and a portion of
Maricopa County jurisdiction, Arizona. The Center is bounded on the north by East Cactus Wren
Road and private land owners, on the south by East Lincoln Drive, on the west by private land
owners, and on the east by private land owners (see Figure 1). In addition, the site is located in
the southeast quarter of the northwest quarter of Section 9, Township 2 North, Range 4 East of
the Gila and Salt River Meridian. The new church is located approximately in the south-central

portion of the Center property.

1.3. Proposed Development

The new church will be constructed in coordination with the other phases of the site, specifically
the permanent Offsite Detention Basins. The first phase consisted of the construction of the
Assisi Lodging Building that was approved and completed in March 2015. The second phase
includes the construction of the permanent detention basins. The New Church phase includes the

construction of new buildings, access roads, and parking areas throughout the site.

1.4. Regulatory Jurisdiction

The Drainage Report has been prepared and the site will be designed in accordance with the
current versions of the Maricopa County Drainage Policies and Standards (Reference 3),
Drainage Design Manuals for Maricopa County, Volume 1 — Hydrology (Reference 1) and
Volume 2 - Hydraulics (Reference 2) and Section 1205 of the Maricopa County Zoning

Ordinance.

N:\0110199205\Hydro\Reports\FDR - Church\Report\151120-FDR-Franciscan-NewChurch.doc ( VL
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NEW CHURCH FINAL DRAINAGE REPORT Nov 20, 2015
FRANCISCAN RENEWAL CENTER

In addition and based on a meeting with the Maricopa County Building Department that took
place on January 8, 2013, it was agreed to:
e Design the site on pre-developed versus post-developed flow conditions by reducing the
impact of the offsite flow and detaining it upstream at the north edge of the site and
therefore reducing the post developed peak flows downstream.

e It was also agreed that first flush would be addressed with each phase of development.

2.0 EXISTING CONDITIONS

The site is a church campus, which slopes generally southeasterly. The existing on-site runoff
that emerges from the church facilities and open areas flows in a southeasterly direction to the
east property line near the south end of the site. The on-site runoff is not retained. The offsite
runoff flows proceed through the site as sheetflow and not through any conveyance systems. All
flows discharge towards the adjacent private properties to the east.

3.0 MANAGEMENT OF OFF-SITE RUNOFF

The off-site runoff impacting the site is from the mountains located on the north side of the site.
The off-site area is covered with open space, residential houses and local streets. The off-site
watershed areas were delineated using the 2 foot contours obtained from FCDMC. The total
watershed area is less than 160 acres, hence the Maricopa County’s Rational Method along with
NOAA Atlas 14 precipitation values were used to determine the flows (see Appendix A). The
summary of offsite flows entering the property and mitigation via offsite detention basins is
shown in Appendix E.

4.0 MANAGEMENT OF ON-SITE RUNOFF

All retained water in Offsite Basin R3 will be discharged within 36 hours through a 12” diameter
bleed off pipe with a 24”x24” bubble-up structure on the downstream end as shown in Plate 1 —
Drainage Map. Offsite Basin R4 retains one foot of water and will not require bleed off pipes or

Drywells. Both of these basins protect the new church site from 100-year offsite flows.

N:\0110199205\Hydro\Reports\FDR - Church\Report\151120-FDR-Franciscan-NewChurch.doc ( VL
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NEW CHURCH FINAL DRAINAGE REPORT Nov 20, 2015
FRANCISCAN RENEWAL CENTER

Onsite stormwater generated south of Offsite Basin R3 and east of Offsite Basin R4 flows
towards the proposed west parking lot for the new church. These flows are calculated
anticipating future build-out of parking areas west of the church as shown in Plate 1 — Drainage
Map. Portions of the total area affecting the west side of the church either drains into Offsite
Basin R4 or into the low area near the south property line at Lincoln Drive. Additionally,
portions of the total area southeast of Offsite Basin R4 are not anticipated for paving in the

future. The C values for these areas are shown in the table in Appendix B and on Plate 1.

Collection of onsite stormwater (defined in this report as the water generated from the areas west
of the church to the property line and the church site itself) will be accomplished via a grate in
the west parking lot, a catch basin south of the church, area drains along the east side of the
church and storm drain. Grate-inlet (GR-1) and catch basin (CB-1) calculations including
clogging factors were performed adjacent to the west side of the new church to determine how
much flow bypasses the parking lot grate (located in an inverted crown). Bypass flow is
intercepted from the parking lot by a catch basin located at the south side of the new church. The
storm drain will outfall into Onsite Basin R-C east of the church (see Appendix C for inlet
capacity and storm drain calculations and Plate 1). Flow from Subbasin A and B will drain to
GR-1. Flows from Subbasin C will drain into Basin R-A, overflow from R-A and bypass flows
from GR-1 will drain to CB-1 (see Appendix D for Retention Basin calculations (pre versus
post). Flows from Subbasin D will drain to R-B and R-C. Overtopping flows from R-B drain to
R-C. Flows generated from the church building itself (2 cfs total) are intercepted by area drains
located in landscaped areas around the church and connected by laterals to the proposed storm
drain running west to east along the south side of the church building and into Basin R-C.

Retention Basins R-A, R-B and R-C drain in 36 hrs via drywells (see Appendix D).

N:\0110199205\Hydro\Reports\FDR - Church\Report\151120-FDR-Franciscan-NewChurch.doc ( VL
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NEW CHURCH FINAL DRAINAGE REPORT Nov 20, 2015
FRANCISCAN RENEWAL CENTER

5.0

FLOOD ZONE INFORMATION

The Maricopa County, Arizona and Incorporated Areas, Flood Insurance Rate Map (FIRM),
Community-Panel Number 04013C1765L, Map Revised October 16, 2013 (Reference 5),
indicates the subject site falls within Zone X (see Figure 2).

Zone X within the project area is defined as "Areas of 500-year flood; areas of 100-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 100-year flood". Therefore, coordination with FEMA is not required.

6.0

SUMMARY AND CONCLUSIONS

. On-site storm water runoff affecting the new church from Subbasins A and B are

collected in Retention Basin R-A via three scuppers (SC-1, SC-2, SC-3) and by a grate in

the west parking lot.

. A catch basin inlet (CB-1) intercepts bypass flow from Retention Basin R-A and GR-1.

Flow from the church building (D-1) are captured by area drains in the landscape areas
around the church and routed to the stormdrain then to Retention Basin R-C.

Flows from Subbasin D (D2 and D3) sheet flow through the parking lot and drain into
retention basins R-B and R-C via scuppers.

. The proposed 100-year peak flow from onsite and offsite leaving the site (includes future

phases) is equal or less than the current 100-year peak discharge (see Appendix E).

. Offsite flows are detained in Offsite Basins R3 and R4. Therefore offsite flows coming

from outside the Franciscan property will not affect the new church site.

. A bubble-up structure drains Offsite Basin R3 at a rate that does not increase peak onsite

flows affecting the new church site.
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NEW CHURCH FINAL DRAINAGE REPORT Nov 20, 2015
FRANCISCAN RENEWAL CENTER
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Precipitation Frequency Data Server Page 1 of 4

NOAA Atlas 14, Volume 1, Version 5
Location name: Paradise Valley, Arizona, US*
Latitude: 33.5382°, Longitude: -111.9562°
Elevation: 1440 ft*

* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps & aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’
Durati | Average recurrence interval (years)
uration
[ 1 [ 2 ] 5 ][ 10 | 25 [ 50 ][ 100 ] 200 ][ 500 | 1000 |
5-min 0.189 0.247 0.335 0.403 0.494 0.564 0.635 0.707 0.805 0.879
(0.158-0.231)[[(0.208-0.302)||(0.279-0.408)| [(0.334-0.488)||(0.402-0.596)| |(0.454-0.676)| |(0.502-0.760)||(0.550-0.845)| |(0.609-0.963)| |(0.652-1.05)
10-min 0.287 0.377 0.511 0.613 0.752 0.859 0.967 1.08 1.23 1.34
(0.240-0.352)(|(0.316-0.460)|[(0.425-0.621)||(0.508-0.743)|/(0.612-0.907)|| (0.690-1.03) || (0.764-1.16) || (0.837-1.29) || (0.927-1.47) |((0.992-1.60),
15-min 0.357 0.467 0.633 0.761 0.932 1.07 1.20 1.34 1.52 1.66
(0.298-0.436)[[(0.392-0.570)||(0.527-0.770)| [(0.629-0.921)|| (0.759-1.12) || (0.856-1.28) || (0.947-1.43) || (1.04-1.60) || (1.15-1.82) ||(1.23-1.99)
30-min 0.481 0.628 0.852 1.02 1.26 1.43 1.61 1.80 2.05 2.23
(0.401-0.587)|[(0.528-0.768)|| (0.710-1.04) || (0.847-1.24) || (1.02-1.51) || (1.15-1.72) || (1.28-1.93) || (1.40-2.15) || (1.55-2.45) ||(1.66-2.68)
60-min 0.595 0.778 1.06 1.27 1.55 1.77 2.00 2.23 2.53 2.76
(0.497-0.727)||(0.654-0.950)|| (0.878-1.28) || (1.05-1.54) || (1.27-1.87) || (1.43-2.13) || (1.58-2.39) || (1.73-2.66) || (1.92-3.03) |[(2.05-3.31)
2-hr 0.689 0.892 1.19 1.42 1.74 1.97 2.22 2.47 2.80 3.06
(0.584-0.824)|| (0.757-1.07) || (1.01-1.42) || (1.19-1.69) || (1.43-2.05) || (1.61-2.33) |[\(1.78-2.61) /|| (1.95-2.90) || (2.16-3.30) ||(2.31-3.63)
3-hr 0.757 0.970 1.27 1.51 1.85 2.1 2.39 2.68 3.08 3.40
(0.639-0.917)|| (0.823-1.18) || (1.07-1.54) || (1.26-1.82) || (1.52-2.20) || (1.72-2.51) || (1.91-2.84) || (2.10-3.18) || (2.34-3.66) || (2.53-4.05)
6-hr 0.912 1.15 1.48 1.73 2.08 2.36 2.64 293 3.33 3.64
(0.785-1.08) |[ (0.997-1.37) || (1.27-1.74) || (1.48-2.03) || (1.75-2.43) || (1.95-2.74) || (2.16-3.07) || (2.35-3.42) || (2.60-3.88) ||(2.78-4.25)
12-hr 1.02 1.29 1.64 1.91 2.27 2.55 2.84 3.13 3.52 3.82
(0.890-1.20) || (1.12-1.51) || (1.41-1.90) || (1.64-2.21) || (1.93-2.62) || (2.14-2.94) || (2.35-3.27) || (2.56-3.61) || (2.80-4.08) ||(2.99-4.46)
24-hr 1.22 1.55 2.01 2.37 2.88 3.27 3.69 4.12 4.71 5.19
(1.06-1.43) || (1.35-1.82) || (1.74-2.37) || (2.05-2.79) || (2.47-3.38) || (2.79-3.84) || (3.13-4.33) || (3.46-4.84) || (3.91-5.53) || (4.26-6.11)
2-da 1.32 1.69 2.22 2.65 3.24 3.72 4.22 4.74 5.48 6.07
Y || (1.15-154) || (1.47-1.97) || (1.93-2.59) || (2.29-3.08) || (2.79-3.77) || (3.18-4.31) || (3.58-4.90) || (3.99-5.51) || (4.56-6.38) || (5.00-7.08)
3-da 1.41 1.80 2.38 2.84 3.49 4.02 4.58 517 6.00 6.67
y (1.23-1.64) || (1.57-2.09) || (2.06-2.76) || (2.46-3.30) || (3.01-4.05) || (3.43-4.66) || (3.88-5.31) || (4.35-6.00) || (4.98-6.96) || (5.49-7.76)
4-da 1.49 1.91 2.53 3.03 3.74 4.32 4.93 5.59 6.51 7.27
y (1.30-1.73) || (1.67-2.22) || (2.20-2.93) || (2.62-3.51) || (3.22-4.34) || (3.69-5.00) || (4.19-5.71) || (4.70-6.49) || (5.41-7.54) ||(5.98-8.44)
7-da 1.69 216 2.87 3.44 4.25 4.90 5.60 6.35 7.40 8.25
Y || (1.46-1.97) || (1.87-2.52) | (2.47-3.34) || (2.96-4.00) || (3.63-4.94) || (4.17-5.69) || (4.73-6.50) | (5.31-7.39) || (6.11-8.61) || (6.75-9.61)
10-da 1.82 2.33 3.09 3.70 4.55 5.24 5.97 6.74 7.83 8.70
y (1.58-2.11) || (2.02-2.71) || (2.67-3.58) || (3.19-4.28) || (3.90-5.25) || (4.47-6.03) || (5.06-6.89) || (5.67-7.78) || (6.50-9.03) ||(7.15-10.1)
20-da 2.25 2.90 3.84 4.55 5.52 6.25 7.01 7.78 8.82 9.63
Y || (1.97-2.59) || (2.53-3.34) || (3.35-4.42) || (3.95-5.23) || (4.77-6.33) || (5.39-7.17) || (6.01-8.06) || (6.63-8.95) || (7.45-10.2) || (8.07-11.1)
30-da 2.64 3.40 4.49 5.33 6.45 7.31 8.20 9.1 10.3 11.3
y (2.29-3.03) || (2.96-3.91) || (3.90-5.15) || (4.62-6.11) || (5.56-7.39) || (6.28-8.37) || (7.02-9.38) || (7.75-10.4) || (8.73-11.8) || (9.45-12.9)
45-da 3.04 3.92 5.18 6.11 7.35 8.29 9.24 10.2 11.5 12.4
Yy (2.66-3.48) || (3.44-4.49) || (4.53-5.92) || (5.34-6.99) || (6.39-8.40) || (7.18-9.47) || (7.96-10.6) || (8.75-11.7) || (9.76-13.2) ||(10.5-14.3)
60-da 3.35 4.33 5.7 6.72 8.03 9.00 9.99 11.0 12.2 13.2
Y || (2.95-3.81) || (3.81-4.93) || (5.02-6.49) || (5.80-7.64) || (7.02-9.12) || (7.84-10.2) || (8.65-11.4) || (9.46-12.5) || (10.5-14.0) || (11.2-15.1)
" Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
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
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.
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APPENDIX B

Rational Method Calculations



SUMMARY OF RATIONAL METHOD PEAK FLOW HYDROLOGY

Franciscan Renewal Center - New Church

CP Concentration Point Sub- basin Area | Water Course Length | High Elevation [Low Elevation C i Tc Q
(ac) ft ft ft Weighted Runoff Coefficient In_ten5|ty Time of Concentratlon Peak Flow Rate
(in/hr) (min) (cfs)
Return Period Return Period Return Period Return Period
10-Year 50-Year | 100-Year | 10-Year | 50-Year ] 100-Year | 10-Year | 50-Year | 100-Year | 10-Year 50-Year 100-Year
A (to GR-1) 2.28 461 1371 1367 0.74 0.89 0.92 2.9 4.2 5 17.4 15 14.1 5 9 10
B+C (to SC-1,2,3 & CB-1) 1.17 240 1368 1367 0.52 0.62 0.65 3 4.5 5.2 15.9 13.6 12.8 2 3 4
D-1 (to area drains) 0.39 140 1367.6 1367 0.95 0.95 0.95 3.4 5.1 6 11.8 10.2 9.6 1 2 2
D-2 (to SC-4) 1.05 370 1367.2 1364.8 0.95 0.95 0.95 2.9 4.2 5 17.5 15.1 14.3 3 4 5
D-3 (to SC-5) 0.77 196 1366 1364.6 0.95 0.95 0.95 3.5 5.2 6 11.7 10 9.4 3 4 4
Reference: Drainage Design Manual for Maricopa County, Hydrology, February 10, 2011
Notes:
T, = Time of concentration = 11.4L%°K,**2S3%38 (Equation 3.2, Papadakis and kazan equation, 1987)
L = Length of the longest flow path, miles.
S = Watercourse slope, feet/mile.
Ky, = Watershed resistance coefficient = mlog,,A + b, where A= drainage area in acres, m and b values from (Table 3.1).
Q = Peak discharge = C*I*A, cfs. (Equation 3.1)
i = Average rainfall intensity, in in/hr, lasting for a T.. Determined using the I-D-F curve from the NOAA Atlas 14 PRECIPITATION FREQUENCY ESTIMATES
C = Runoff coefficient (see Appendix D).
N:\01\0199205\Hydro\Excel\Hydro-Exist Cond & Half Church 08-05-2015-jkk.xIs 11/19/2015




APPENDIX C

Grate, Catch Basin & Storm Drain
Calculations



Worksheet for Grate GR-1

Project Description

Solve For Efficiency

Input Data

Roughness Coefficient 0.016

Slope 0.25 %

Left Side Slope 200 %

Right Side Slope 200 %

Bottom Width 20 ft

Discharge 10.0 ft¥/s

Grate Width 20 ft

Grate Length 9.0 ft

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

Clogging 50 %

Options

Grate Flow Option Exclude None

Results

Efficiency 7069 %

Intercepted Flow 71 ft¥s

Bypass Flow 29 ft¥s

Flow Area 6.7 ft2

Wetted Perimeter 36.7 ft

Top Width 36.6 ft

Velocity 1.5 ft/s

Splash Over Velocity 123 ft/s

Frontal Flow Factor 1.00

Side Flow Factor 0.67

Grate Flow Ratio 0.10

Active Grate Length 45 ft

Critical Depth 0.28 ft

Critical Slope 0.0070 f/ft

Froude Number 0.62

Flow Type Subcritical

Specific Energy 0.38 ft

Velocity Head 0.03 ft

Depth 0.35 ft
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03]

11/19/2015 6:29:46 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Cross Section for Grate GR-1

Project Description

Solve For Efficiency

Input Data

Roughness Coefficient 0.016
Slope 0.25 %
Left Side Slope 200 %
Right Side Slope 200 %
Bottom Width 20 ft
Discharge 10.0 ft¥/s
Efficiency 70.69 %
Grate Width 20 ft
Grate Length 9.0 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50 %

Cross Section Image
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Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03]

11/19/2015 6:29:22 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Catchbasin CB-1

Project Description

Solve For Efficiency

Input Data

Discharge 6.9 ft¥s
Slope 0.25 %
Gutter Width 142 ft
Gutter Cross Slope 0.059 f/ft
Road Cross Slope 0.020 f/ft
Roughness Coefficient 0.016

Curb Opening Length 12.00 ft
Local Depression 2.00 in
Local Depression Width 142 ft
Results

Efficiency 9243 %
Intercepted Flow 6.4 ft¥s
Bypass Flow 0.5 ft¥s
Spread 191 ft
Depth 0.44 ft
Flow Area 3.7 ft?
Gutter Depression 0.055 ft
Total Depression 0.22 ft
Velocity 1.9 ft/s
Equivalent Cross Slope 0.05207  ft/ft
Length Factor 0.76

Total Interception Length 15.76 ft
Messages

Notes

Size on plans accounts for 1.25 clogging factor per County Requirements.

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03]
11/20/2015 6:24:50 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Cross Section for Catchbasin CB-1

Project Description

Solve For Efficiency

Input Data

Discharge 6.9 ft¥s
Slope 025 %
Gutter Width 142 ft
Gutter Cross Slope 0.059 ft/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.016
Local Depression 2.00 in
Local Depression Width 142 ft
Efficiency 9243 %
Curb Opening Length 12.00 ft

Cross Section Image
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H:1
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03]

11/19/2015 6:32:51 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Print Preview

Church Area Drains

N &7 OF-1

Church Area Drains

MH-2

Bentley StormCAD V8 XM Edition
New Church FRC.stc Bentley Systems, Inc. Haestad Methods Solution Center [08.09.081.00]

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA

11/19/2015 +1-203-755-1666 Page 1 of 1



FlexTable: Conduit Table (New Church FRC.stc)

Current Time: 0.000 min

GR-1 MH-1 64.00 63.75 60.0 0.004 | Circular Pipe Concrete
MH-1 CB-1 63.65 63.30 50.0 0.007 | Circular Plpe Concrete 0.0131 18.0 7.10 8.79 2.15 2.30
CB-1 MH-2 63.20 62.88 80.0 0.004 | Circular Pipe | Concrete 0.013| 240| 14.00 1431 1.90 2.12
Church . s
- : 2.22 2.5
P-4 MH-2 Area Drains 62.78 62.55 70.0 0.003 | Gircular Pipe Concrete 0.013| 24.0| 14.00 12.97
P-5 g:‘:;c[')’rams MH-3 62.45 62.25 65.0 0.003 | Gircular Pipe | Concrete 0.013| 24.0| 15.00 12,55 477 66.70 66.30 64.16 63.69 2.25 2.05
P-6 g‘:gcé‘rams MH-3 64.25 62.25 78.0 0.026 | Circular Pipe | Concrete 0.013| 180| 1.00 16.82 5.22 66.60 66.30 64.62 63.69 0.85 2.55
p-7 MH-3 OF-1 62.15 60.20 250.0 0.008 | Circular Pipe | Concrete 0.013| 240| 16.00 19.98 7.07 66.30 63.20 63.59 61.55 2.15 1.00

Bentley StermCAD V8 XM Edition
New Church FRC.stc Bentley Systems, Inc. Haestad Methods Solution Center [08.09.081.00]

11/20/2015 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Fage 1 of 1
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APPENDIX D

Retention Basin, Rip-rap, Scupper and
Drywell Calculations



Franciscan Renewal Center - New Church
Post On-site Runoff Coefficient Factor Calculation

Subbasin * A3 B C D
TOT AREA (ac.) 2.28 0.66 0.51 2.21
2 0.95 2.12 - 0.51 2.21
C value 0.65 0.15 0.66 - -
Weighted C 0.92 0.65 0.95 0.95
Notes:
1. See Plate 1 - Drainage Map
2. From Table 3.2, Hydrology Manual, FCDMC.
C=0.95 - average 100-yr value for 'Pavement and Rooftops' (P)
C =0.65 - average 100-yr value for 'Low Density Residential' (LDR)
3. A portion of Subbasin A has a C value of 0.65
4. Weighted C (for post retention)
Pre On-site Runoff Coefficient Factor Calculation
Subbasin * A B C D
TOT AREA (ac.) 2.28 0.66 0.51 2.21
) 0.95 - - - -
Cvalue 0.65 2.28 0.66 0.51 2.21
Weighted C 0.65 0.65 0.65 0.65
Notes:

1. See Plate 1 - Drainage Map
2. From Table 3.2, Hydrology Manual, FCDMC.
C =0.65 - average 100-yr value for 'Low Density Residential'

N:\01\0199205\Hydro\Excel\New Church - C Factor Calculations 150929.xIsx
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Summary of Onsite Retention Basins
Franciscan Renewal Center - New Church

Retention ™ Drainage Runoff @ Precipitation ® | Volume ® Volume Provided ©
Sub-Watershed Area Coefficient Required | Retention Basin ©) Depth Area Area Total
ID A C P Vieq ID D AgotT Atop Vp
(acres) (inches) (acre-ft) (ft) (acres) | (acres) | (acre-ft)
C (pre) 0.51 0.65 2.22 0.061 1.0 0.0075 | 0.0250 0.016
C (post) 0.51 0.95 2.22 0.090 RA D
C (first-flush) 0.51 1.00 0.500 0.021
Sub-Total 0.028 0.016
A+B+C+D (pre) 5.66 0.65 2.22 0.681 3.0 0.051 0.132 0.276
A+B+C+D (post) 5.66 0.90 2.22 0.937 ®)
- R-B & R-C
A+B+C+D (first-flush) 5.66 1.00 0.500 0.236
Sub-Total 0.257 0.276
TOTAL 0.285 0.292
Reference: Drainage Policies and Standards for Maricopa County, Arizona, Draft January 2013.
Drainage Design Manual for Maricopa County, Arizona, Hydrology, August, 2013.
Notes:
1. Sub-basin delineations per Drainage Map (Plate 1).
2. 100-year C-Value of 0.65 for pre 'LDR' and 0.945 for post 'P' (per Table 3.2, Hydrology Manual, FCDMC)
3. Estimated 100-year, 2-hour precipitation depth, P=2.22 inches per NOAA 14 PRECIPITATION FREQUENCY ESTIMATES.
4. Vieq = AX C x (P/12) = volume required for retention in acre-ft.
5. Vp =D X (Arop + Agorr)/2= retention volume provided in acre-ft.
6. Proposed retention basins; retention basin R-B includes sump and basin.
7. Proposed retention basin R-A overflows to Catchbasin CB-1
8. Proposed retention basin R-B overflow/weirflows to R-C.
N:\01\0199205\Hydro\Excel\Hydro-Exist Cond & Half Church 08-05-2015-jkk.xIsHydro-Exist Cond & Half Church 08-05-2015-jkk.xIsOnsite_Retention 11/19/2015



Franciscan Renewal Center - Proposed Conditions
Scupper Size Verification and Riprap Sizing Calculations - per Maricopa County

Flow Depth
= ired i assume b and d until Qc is close to Scupper Width in Scupper
Blue = required inputs ( b and d until Qc is close to Qk)
. Width o . . i Flow Depth Riprap Size Riprap Size Riprap Layer
ID Unit Discharge (wetted area/flow depth) Drop Slope Known Q | Calculated Q | Manning's 'n Flow Area Hydraulic Radius | Top Width (of flow) (Manning's) Calculated Provided Thickness
q= Q/W W SO (Sf) Qk Qc n' b*d R b d d50 d50 T
(cfs/ft) (ft) (Fft/ft) (cfs) (cfs) () (ft) (ft) (ft) (ft) (ft) (in) (in) (in)
SC-1 0.68 2.0 0.17 1.3 1.3 0.069 0.4 0.19 2.0 0.23 0.33 3.9 6.0 12.0
SC-2 0.67 2.0 0.17 1.3 1.3 0.069 0.5 0.19 2.0 0.23 0.32 3.9 6.0 12.0
SC-3 0.67 2.0 0.17 1.3 1.3 0.069 0.5 0.19 2.0 0.23 0.32 3.9 6.0 12.0
SC-4 1.25 4.0 0.17 5.0 5.0 0.069 1.3 0.28 4.0 0.33 0.45 5.4 6.0 12.0
SC-5 1.00 4.0 0.17 4.0 4.0 0.069 1.1 0.25 4.0 0.29 0.40 4.8 6.0 12.0
opea uUro ructure/hoc ute Calculated Q = 1.486/n*A*R*“™'S{"'“ (or from HEC-RAS, obtain b and d)
Sloped Drop Structure/Rock Chut @R)g (12)
(Riprap Sizing, Equation 6.41 and 6.42 from FCDMC Volume I, Hydraulics Manual, 2013, page 6-55) where S; = Sy; assume rectangular channel
: 05X .. 0704 TABLE 6.1
diO = 2 12(1 S 0 0.0QCSO{D. 10 (6.41 ) ELEMENTS OF CmNNEL SECTIONS
32 0307 . Channel Wetted Hydraulic Top
dig - Oégqo ¥ Sg 30 01:50104 (6.42) Section Area Perimeter Radius Width
Rectangle | bd b+2d bd b
where: b+2d
Topeal | s uf® b+2dsz + 1 bd~+zd" b=l
d;; = the median diameter (ft), b+2dyz +1
Trangle - >d 3 = 1 zd 2zd
- - - 3 i o B & A': Y
q = unit discharge (cfs/ft), (discharge divided by the width where the 2Jz"+1
width is defined as the wetted area divided by the flow depth and the Circular | p3pg o | xD8 Dsin®
- - - —_—{ —— — Sin ]
flow depth can be the Manning’s equation-based normal depth or the <12m@ | 81180 . or
maximum flow depth from HEC-RAS), and 2./d(D-d)
Circular , 17 nD(360-8) ¢ 45D Dsin®
. — D [ no o= L PR *
Sp = channel bed slope (ft/ft). @ | TL2%TEG TSmO} | T 360 360-0) | of
(2r- f + sin8)| 2./d(D-d)
it should be noted that these two equations are for loose niprap on the slope of the structure. For (1) After USDA Soil Conservation Service ES-33 (NRCS), 1956.
downstream of the sloped drop structure, the equation above for Downstream of Grade Control/ 0 = i ST it B s gt
Drop Structure should be used. The thickness for the riprap layer on the slope should be at least g
= . (3)6 = 4cos " Jd/ Iinsert 6 in degrees
2d55. A granular filter should be used beneath the riprap layer. The design for rock chutes and
downstream energy dissipators can be found in Lorenz et al. (2000). <>
Al \iA
Notes: khi )
1. Equations include a safety factor of 1.5; Layer thickness (T) = 2*dx. e re— e oo
2. Rip-rap layer requires filter fabric.

3. 4 cfs from Sub-watersheds B+C divided between three scuppers into R-A

N:\01\0199205\Hydro\Exce\FRC_Church Riprap Calculations.xls 11/19/2015



Franciscan Church
Retention Basin Drywell Calculations

Retention Volume Volume Flowrate Required to Drain Drywell Number of Number of
Basin @ Required ® | Required @ Basin Within 36 Hours @ Flowrate Capacity @ Drywells Required ® Drywells Provided ©
ID (acre-ft) (ft)) (cfs) (cfs)
R-A 0.016 697 0.01 0.07 1 1
R-B 0.276 12,023 0.09 0.07 2 2
R-C 0.276 12,023 0.09 0.07 2 2
Total 4 4
Notes:
1. Volume Required To be Drained By Drywell.
2. Flowrate Required To Drain Basin Within 36 Hours = (Volume Required To Be Drain By Drywell) / (36 x 3600).
3. Per vicinity percolation testing, percolation rate is 0.34 cfs. Value de-rated by 5 per County requirements for clay soils.
Drywell Flowrate will be verified at time of construction and drywells added to satisfy requirements.
4. Total number of drywells required = (Flowrate Required to Drain Basin within 36 Hours) / (Drywell Flowrate Capacity)
5. Initially one drywell will be installed to check the actual flowrate of drywell. Calculations will be revised with the new flowrates

and accordingly to the City of Phoenix Standards.
The amount of drywells needed may change due to revised flow rate.




The watermark for drainage solutions®

October 28, 2015

A.R. Mays Construction

6900 E. Indian School Road, Suite 210
Scottsdale, AZ 85251

ATTN: Joel Canchola

Re:
SWC Lincoln Dr. & 56th Street
Paradise Valley, AZ
Job15#: 10-002
Percolation Test Results for Drywell # 1

Dear Joel Canchola,

TORRE le:'

RESOURCES

Pursuant to your request, we have performed a constant head percolation test on the Drainage System at the above

referenced location.

The test on Drywell No. 1 commenced on 10/27/15 at 1:35 PM and was completed at 2:35 PM the same day with a total
volume flow of 9,423 GAL. The average percolation rate for the well over the last fifteen minutes of the test is 0.34 cubic

feet per second.

If you have any questions or require additional information, please do not hesitate to contact me.

Regards,

Ll 74
Rob Morales
Sales Engineer
Torrent Resources, Inc.

RM/jb

Torrent Resources Incorporated
1509 East Elwood Street
Phoenix Arizona 85040-1391

phone 602-268-0785
fax 602-268-0820

www.TorrentResources.com

AL Lic. ROCO70465 A, ROC047067 B-4; ADWR 363
CA Lic. 528080 A, C-42, HALZ

NV Lic. 0035350 A - NM Lic. 30504 GFO4

An evolution of McGuckin Drilling



Percolation Test Results

Project Name: Client: A.R. Mays Construction
Location: Lincoln & 56th St. Date: 10/27/2015
City: Paradise Valley Project Number: 1510-002
Well Number: #1 Supervisor: WL
Time Gallons Actual Rate
Cumulative Reading (CFS)

1:35 PM 2170878

1:40 PM 2171716 0.37

1:45 PM 2172567 0.38

1:50 PM 2173406 0.37

1:55 PM 2174171 0.34

2:00 PM 2174945 0.34

2:05 PM 2175698 0.34

2:10 PM 2176456 0.34

2:15PM 2177217 0.34

2:20 PM 2177980 0.34

2:25 PM 2178746 0.34

2:30 PM 2179520 0.34

2:35 PM 2180301 0.35

TOTAL GALLONS USED: 9423
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Master Drainage Report
for
Franciscan Renewal Center
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MASTER PLAN FINAL DRAINAGE REPORT Sep 18, 2015
FRANCISCAN RENEWAL CENTER

3.0 MANAGEMENT OF OFF-SITE RUNOFF
3.1.  Off-site Hydrology

The off-site runoff impacting the site is from the mountains located on the north side of
the site. The off-site area is covered with open space, residential houses and local streets. The
off-site watershed areas were delineated using the 2 foot contours obtained from FCDMC. The
total watershed area is less than 160 acres, hence the Maricopa County’s Rational Method along
with NOAA Atlas 14 precipitation values were used to determine the flows. The summary of
offsite flows entering the subject site is shown in Appendices A & C.

The proposed conditions for off-site stormwater management consist of detention basins
sized to attenuate the calculated off-site flows (see Appendix D). The design parameters for the
basins are in accordance with the FCDMC standards (Reference 1).

As shown on Plate 2, the proposed Basins R1 and R2 are located in the northwest corner
of the site to collect the off-site flow from the off-site sub-basin OFF2. These two retention
basins collectively capture the entire flow. Basin R3 is proposed at the west end of the site to
collect the off-site flow from the off-site sub-basins OFF3 and OFF4.

N:\01\0199205\Hydro\PDF MDR\FDR-Franciscan-091815.doc



MASTER PLAN FINAL DRAINAGE REPORT Sep 18, 2015
FRANCISCAN RENEWAL CENTER

40 MANAGEMENT OF ON-SITE RUNOFF
4.1.  On-site Hydrology

Basin R4 is proposed to collect onsite flows at the southwest area of the site (P-ON-3)
(see Figure 4). Remaining on-site flow will drain towards the southeast corner of the site to point
B (area ON2), and to the northeast through Point A (area ON1) as shown in Plate 2. Hydro flow
has been used to simulate the flow under current conditions and proposed conditions at point A
and point B and the runoff coefficient under proposed conditions is calculated to include all
future phases of development (see Appendix B and Figures 3 & 4). A summary table for results

is included on Plate 2. See CVL’s grading plans for details of construction.

All retained water in basins R1, R2 and R3 will be discharged within 36 hours through a
12” diameter bleed off pipe with a 6 orifice opening on the upstream end as shown in the

grading improvement plans prepared by CVL.

Basin R4 will retain one foot of water and will not require bleed off pipes or Drywells.

This master plan establishes a design of the site based on the criteria that the Post development
flows leaving the site will be equal to or less than the pre-development flows (pre versus post)
and each phase of development will provide first flush basins. The Franciscan Renewal Assisi
Building was recently designed, approved, and constructed prior to the upstream basins with
100-year 2 hour retention. Now, as the proposed upstream basins will satisfy the Pre versus Post
condition, CVL requests that the Franciscan Renewal Assisi Building Basins (R5-1 and R5-2) be
changed to 1foot first flush basin (please refer to appendix E for R5-1 and R5-2 first flush
calculations and excerpts of the Franciscan Renewal Assisi Building Drainage Report prepared
by CVL)

N:\01\0199205\Hydro\PDF MDR\FDR-Franciscan-091815.doc



Franciscan Renewal Center
100-Year, 2-Hour Retention Basin VVolume Calculations

Retention @ Drainage Runoff @ | Precipitation ® | Volume ® Volume Provided ©
Sub-Watershed Area Coefficient Required | Retention Basin © Depth | Area | Area | Total
ID A C P Vieq ID D Agort | Atop Vp
(acres) (inches) (acre-ft) (ft) | (acres) | (acres) |(acre-ft)
OFF2 18.80 0.67 2.22 2.33 R1 3.0 0.28 | 0.58 1.29
R2 3.0 0.19 | 0.48 1.00
OFF3+0OFF4 6.33 0.53 2.22 0.62 R3 3.0 0.15 | 0.32 | 0.70
P-ON-3 0.40 0.8 2.22 0.06 R4 1.0 0.06 | 0.09 | 0.07
TOTAL 25.53 3.01 3.05
Weighted C coefficient:
Reference: Drainage Policies and Standards for Maricopa County, Arizona, Draft January 2013. Area (ac) Weighted C

Notes:

. Drainage sub-basin delineated per Drainage Map (Plate 1).
. Weighted 100-year C-Value of 0.53 for residential areas and 0.95 for Infrastrucure Roads

No o &~

N:\01\0199205\Hydro\Excel\Franciscan Renewal Center_08122015-proposed.x|s

Drainage Design Manual for Maricopa County, Arizona, Hydrology, February, 2011.

100-year runoff coefficients for portions of offsite from Table 3.2 and 3.3 for NHS and NMT landuses;
Estimated 100-year, 2-hour precipitation depth, P= 2.22 inches per
NOAA Atlas 14; For first flush basins, P= 1.0 inches.
Vieq = A X C x (P/12) = volume required for retention in acre-ft.
Vp = D X (Atop + Agor7)/2= retention volume provided in acre-ft.

Proposed retention basins.
Rainfall Intensity per hydrology calculations located in Appendix B, in/hr.

retention

OFF2 | 18.8 | 0.67
NMT| 5.76 | 0.90
NHS| 3.08 | 0.70
LDR| 9.99 | 0.53

OFF1 | 228 | 0.71
NMT| 9.35 | 0.90
NHS| 434 | 0.70
LDR| 9.07 | 0.53

Notes: Areas from slope analysis in Civil3D (see Appendix C).
OFF1 for reference only - not used to size R1 or R2.

9/18/2015



Franciscan Renewal Center

Bubbler Structure Percolation and Drain-down Time

Retention Bottom Volume Percolation Drain
Basin Area @ Required @ Rate @ Time @
ID (ft%) (3 (in/hr) (hr)
Basin R-3 Bubbler Box 36.0 206.4 1.9 35.5

Notes:

(1) Area of well-graded AB layer below Bubbler Structure
(2) Volume of Bubbler Pipe and Bubbler Structure with WSE at Grate Elev
Pipe L = 245 ft; Pipe A = 0.79 sf; Pipe V = 193

Bubbler Box Volume = 2*2*3.5 = 14 cf

Total Volume Required = 206.4
(3) Percolation rate of 3.8 inches/hour based on soil sampling in vicinity;

Design Factor of 0.5 per Table 6.16, Policies and Standards.

(4) Drain time per Eq. 6.17, Policies and Standards.

N:\01\0199205\Hydro\Excel\Hydro-Exist Cond - Create hydrograph 07-12-2015.xls
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MASTER PLAN FINAL DRAINAGE REPORT Sep 18, 2015
FRANCISCAN RENEWAL CENTER

1.0 INTRODUCTION
1.1. Scope

Coe & Van Loo, Consultants, Inc. (CVL) has been contracted by Franciscan Renewal
Center to provide engineering services in support of the proposed new facilities (the site). The
purpose of this report is to provide hydrologic information of the proposed improvements of the

site. In addition, this report addresses off-site runoff and on-site retention requirements.

1.2.  Site Location

The site is located within a portion of the Town of Paradise Valley jurisdiction and a
portion of Maricopa County jurisdiction, Arizona. The site is bounded on the north by East
Cactus Wren Road and private land owners, on the south by the East Lincoln Drive, on the west
by private land owners, and on the east by private land owners (see Figure 1). In addition, the
site is located in the southeast quarter of the northwest quarter of Section 9, Township 2 North,
Range 4 East of the Gila and Salt River Meridian.

1.3.  Proposed Development

The proposed development will be constructed in multiple phases. The first phase
consisted of the construction of the Assisi Lodging Building that was approved and completed in
March 2015. The second phase includes the construction of the permanent retention basins. The
future phases will include the construction of new buildings, access roads, and parking areas

throughout the site.

1.4.  Regulatory Jurisdiction

The Drainage Report has been prepared and the site will be designed in accordance with
the current versions of the Maricopa County Drainage Policies and Standards (Reference 3),
Drainage Design Manuals for Maricopa County, Volume 1 — Hydrology (Reference 1) and
Volume 2 — Hydraulics (Reference 2) and Section 1205 of the Maricopa County Zoning
Ordinance.

N:\01\0199205\Hydro\PDF MDR\FDR-Franciscan-091815.doc
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In addition and based on a meeting with the Maricopa County Building Department that
took place on January 8, 2013, it was agreed to:
e Design the site on pre-developed versus post-developed flow conditions by reducing the
impact of the offsite flow and detaining it upstream at the north edge of the site and
therefore reducing the post developed peak flows downstream.

e |t was also agreed that first flush would be addressed with each phase of development.

20 EXISTING CONDITIONS

The site is a church campus, which slopes generally southeasterly. The existing on-site
runoff that emerges from the church facilities and open areas flows in a southeasterly direction to
the east property line near the south end of the site. The on-site runoff is not retained. The offsite
runoff flows through the site freely and not through any conveyance systems. All flows
discharge towards the adjacent private properties to the east. The off-site runoff flows in a
southeasterly direction through the site (Plate 1). The off-site runoff exits the site at two
locations; the northeast and southeast corners of the site (referred to as point A and point B

respectively in our calculations and maps).

N:\01\0199205\Hydro\PDF MDR\FDR-Franciscan-091815.doc



MASTER PLAN FINAL DRAINAGE REPORT Sep 18, 2015
FRANCISCAN RENEWAL CENTER

3.0 MANAGEMENT OF OFF-SITE RUNOFF
3.1.  Off-site Hydrology

The off-site runoff impacting the site is from the mountains located on the north side of
the site. The off-site area is covered with open space, residential houses and local streets. The
off-site watershed areas were delineated using the 2 foot contours obtained from FCDMC. The
total watershed area is less than 160 acres, hence the Maricopa County’s Rational Method along
with NOAA Atlas 14 precipitation values were used to determine the flows. The summary of
offsite flows entering the subject site is shown in Appendices A & C.

The proposed conditions for off-site stormwater management consist of detention basins
sized to attenuate the calculated off-site flows (see Appendix D). The design parameters for the
basins are in accordance with the FCDMC standards (Reference 1).

As shown on Plate 2, the proposed Basins R1 and R2 are located in the northwest corner
of the site to collect the off-site flow from the off-site sub-basin OFF2. These two retention
basins collectively capture the entire flow. Basin R3 is proposed at the west end of the site to
collect the off-site flow from the off-site sub-basins OFF3 and OFF4.

N:\01\0199205\Hydro\PDF MDR\FDR-Franciscan-091815.doc
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40 MANAGEMENT OF ON-SITE RUNOFF
4.1.  On-site Hydrology

Basin R4 is proposed to collect onsite flows at the southwest area of the site (P-ON-3)
(see Figure 4). Remaining on-site flow will drain towards the southeast corner of the site to point
B (area ON2), and to the northeast through Point A (area ON1) as shown in Plate 2. Hydro flow
has been used to simulate the flow under current conditions and proposed conditions at point A
and point B and the runoff coefficient under proposed conditions is calculated to include all
future phases of development (see Appendix B and Figures 3 & 4). A summary table for results

is included on Plate 2. See CVL’s grading plans for details of construction.

All retained water in basins R1, R2 and R3 will be discharged within 36 hours through a
12” diameter bleed off pipe with a 6 orifice opening on the upstream end as shown in the

grading improvement plans prepared by CVL.

Basin R4 will retain one foot of water and will not require bleed off pipes or Drywells.

This master plan establishes a design of the site based on the criteria that the Post development
flows leaving the site will be equal to or less than the pre-development flows (pre versus post)
and each phase of development will provide first flush basins. The Franciscan Renewal Assisi
Building was recently designed, approved, and constructed prior to the upstream basins with
100-year 2 hour retention. Now, as the proposed upstream basins will satisfy the Pre versus Post
condition, CVL requests that the Franciscan Renewal Assisi Building Basins (R5-1 and R5-2) be
changed to 1foot first flush basin (please refer to appendix E for R5-1 and R5-2 first flush
calculations and excerpts of the Franciscan Renewal Assisi Building Drainage Report prepared
by CVL)

N:\01\0199205\Hydro\PDF MDR\FDR-Franciscan-091815.doc
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50 FLOOD ZONE INFORMATION
The Maricopa County, Arizona and Incorporated Areas, Flood Insurance Rate Map
(FIRM), Community-Panel Number 04013C1765L, Map Revised October 16, 2013 (Reference

5), indicates the subject site falls within Zone X (see Figure 2).
Zone X within the project area is defined as "Areas of 500-year flood; areas of 100-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 100-year flood".
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6.0 SUMMARY AND CONCLUSIONS

1. Off-site storm water runoff entering the site from the north is proposed to be collected
onsite along the north property line in Basins (R1,R2 and R3).

2. The proposed 100 year peak flow from onsite and offsite leaving the site (includes future
phases) is equal or less than the current 100 year peak discharge. (See Plate 2-Peak Flows
Summary Table).

3. On-site runoff from the southwest corner of the site will be collected in proposed Basin
R4 and the remaining on-site runoff will exit the site towards point A and point B as

delineated in the drainage maps Plate 1 and Plate 2.

4. The Franciscan Renewal Assisi Building Basin is changed from a 100-year 2 hour basin
to the first flush Basins R5-1 and R5-2.
5. First flush shall be addressed with each phase of the development.
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NOAA Atlas 14 Data



Precipitation Frequency Data Server Page 1 of 4

NOAA Atlas 14, Volume 1, Version 5
Location name: Paradise Valley, Arizona, US*
Latitude: 33.5382°, Longitude: -111.9562°
Elevation: 1440 ft*

* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps & aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’
Durati | Average recurrence interval (years)
uration
[ 1 [ 2 ] 5 ][ 10 | 25 [ 50 ][ 100 ] 200 ][ 500 | 1000 |
5-min 0.189 0.247 0.335 0.403 0.494 0.564 0.635 0.707 0.805 0.879
(0.158-0.231)[[(0.208-0.302)||(0.279-0.408)| [(0.334-0.488)||(0.402-0.596)| |(0.454-0.676)| |(0.502-0.760)||(0.550-0.845)| |(0.609-0.963)| |(0.652-1.05)
10-min 0.287 0.377 0.511 0.613 0.752 0.859 0.967 1.08 1.23 1.34
(0.240-0.352)(|(0.316-0.460)|[(0.425-0.621)||(0.508-0.743)|/(0.612-0.907)|| (0.690-1.03) || (0.764-1.16) || (0.837-1.29) || (0.927-1.47) |((0.992-1.60),
15-min 0.357 0.467 0.633 0.761 0.932 1.07 1.20 1.34 1.52 1.66
(0.298-0.436)[[(0.392-0.570)||(0.527-0.770)| [(0.629-0.921)|| (0.759-1.12) || (0.856-1.28) || (0.947-1.43) || (1.04-1.60) || (1.15-1.82) ||(1.23-1.99)
30-min 0.481 0.628 0.852 1.02 1.26 1.43 1.61 1.80 2.05 2.23
(0.401-0.587)|[(0.528-0.768)|| (0.710-1.04) || (0.847-1.24) || (1.02-1.51) || (1.15-1.72) || (1.28-1.93) || (1.40-2.15) || (1.55-2.45) ||(1.66-2.68)
60-min 0.595 0.778 1.06 1.27 1.55 1.77 2.00 2.23 2.53 2.76
(0.497-0.727)||(0.654-0.950)|| (0.878-1.28) || (1.05-1.54) || (1.27-1.87) || (1.43-2.13) || (1.58-2.39) || (1.73-2.66) || (1.92-3.03) |[(2.05-3.31)
2-hr 0.689 0.892 1.19 1.42 1.74 1.97 2.22 2.47 2.80 3.06
(0.584-0.824)|| (0.757-1.07) || (1.01-1.42) || (1.19-1.69) || (1.43-2.05) || (1.61-2.33) |[\(1.78-2.61) /|| (1.95-2.90) || (2.16-3.30) ||(2.31-3.63)
3-hr 0.757 0.970 1.27 1.51 1.85 2.1 2.39 2.68 3.08 3.40
(0.639-0.917)|| (0.823-1.18) || (1.07-1.54) || (1.26-1.82) || (1.52-2.20) || (1.72-2.51) || (1.91-2.84) || (2.10-3.18) || (2.34-3.66) || (2.53-4.05)
6-hr 0.912 1.15 1.48 1.73 2.08 2.36 2.64 293 3.33 3.64
(0.785-1.08) |[ (0.997-1.37) || (1.27-1.74) || (1.48-2.03) || (1.75-2.43) || (1.95-2.74) || (2.16-3.07) || (2.35-3.42) || (2.60-3.88) ||(2.78-4.25)
12-hr 1.02 1.29 1.64 1.91 2.27 2.55 2.84 3.13 3.52 3.82
(0.890-1.20) || (1.12-1.51) || (1.41-1.90) || (1.64-2.21) || (1.93-2.62) || (2.14-2.94) || (2.35-3.27) || (2.56-3.61) || (2.80-4.08) ||(2.99-4.46)
24-hr 1.22 1.55 2.01 2.37 2.88 3.27 3.69 4.12 4.71 5.19
(1.06-1.43) || (1.35-1.82) || (1.74-2.37) || (2.05-2.79) || (2.47-3.38) || (2.79-3.84) || (3.13-4.33) || (3.46-4.84) || (3.91-5.53) || (4.26-6.11)
2-da 1.32 1.69 2.22 2.65 3.24 3.72 4.22 4.74 5.48 6.07
Y || (1.15-154) || (1.47-1.97) || (1.93-2.59) || (2.29-3.08) || (2.79-3.77) || (3.18-4.31) || (3.58-4.90) || (3.99-5.51) || (4.56-6.38) || (5.00-7.08)
3-da 1.41 1.80 2.38 2.84 3.49 4.02 4.58 517 6.00 6.67
y (1.23-1.64) || (1.57-2.09) || (2.06-2.76) || (2.46-3.30) || (3.01-4.05) || (3.43-4.66) || (3.88-5.31) || (4.35-6.00) || (4.98-6.96) || (5.49-7.76)
4-da 1.49 1.91 2.53 3.03 3.74 4.32 4.93 5.59 6.51 7.27
y (1.30-1.73) || (1.67-2.22) || (2.20-2.93) || (2.62-3.51) || (3.22-4.34) || (3.69-5.00) || (4.19-5.71) || (4.70-6.49) || (5.41-7.54) ||(5.98-8.44)
7-da 1.69 216 2.87 3.44 4.25 4.90 5.60 6.35 7.40 8.25
Y || (1.46-1.97) || (1.87-2.52) | (2.47-3.34) || (2.96-4.00) || (3.63-4.94) || (4.17-5.69) || (4.73-6.50) | (5.31-7.39) || (6.11-8.61) || (6.75-9.61)
10-da 1.82 2.33 3.09 3.70 4.55 5.24 5.97 6.74 7.83 8.70
y (1.58-2.11) || (2.02-2.71) || (2.67-3.58) || (3.19-4.28) || (3.90-5.25) || (4.47-6.03) || (5.06-6.89) || (5.67-7.78) || (6.50-9.03) ||(7.15-10.1)
20-da 2.25 2.90 3.84 4.55 5.52 6.25 7.01 7.78 8.82 9.63
Y || (1.97-2.59) || (2.53-3.34) || (3.35-4.42) || (3.95-5.23) || (4.77-6.33) || (5.39-7.17) || (6.01-8.06) || (6.63-8.95) || (7.45-10.2) || (8.07-11.1)
30-da 2.64 3.40 4.49 5.33 6.45 7.31 8.20 9.1 10.3 11.3
y (2.29-3.03) || (2.96-3.91) || (3.90-5.15) || (4.62-6.11) || (5.56-7.39) || (6.28-8.37) || (7.02-9.38) || (7.75-10.4) || (8.73-11.8) || (9.45-12.9)
45-da 3.04 3.92 5.18 6.11 7.35 8.29 9.24 10.2 11.5 12.4
Yy (2.66-3.48) || (3.44-4.49) || (4.53-5.92) || (5.34-6.99) || (6.39-8.40) || (7.18-9.47) || (7.96-10.6) || (8.75-11.7) || (9.76-13.2) ||(10.5-14.3)
60-da 3.35 4.33 5.7 6.72 8.03 9.00 9.99 11.0 12.2 13.2
Y || (2.95-3.81) || (3.81-4.93) || (5.02-6.49) || (5.80-7.64) || (7.02-9.12) || (7.84-10.2) || (8.65-11.4) || (9.46-12.5) || (10.5-14.0) || (11.2-15.1)
" Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
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
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
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
Office of Hydrologic Development
1325 East West Highway
Silver Spring, MD 20910
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APPENDIX B

On-site C Factor Calculations



Franciscan Renewal Center

On-site Runoff Coefficient Factor Calculation

EX-ON-1 EX-ON-2 P-ON-1 P-ON-2 P-ON-3
TOT AREA (ac.) 2.67 21.50 2.67 21.10 0.40
A @ C=0.95 0.36 8.01 0.36 10.47 0.27
A @ C=0.5 2.31 13.49 2.31 10.63 0.13
Computed C 0.56 0.67 0.56 0.72 0.80

EX-ON= EXISTING ONSITE
P-ON= PROPOSED ONSITE

N:\01\0199205\Hydro\Excel\C Factor Calculations 08172015-.xIsx

Note: See Figure 3 and 4.

8/17/2015
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Rational Calculations and Off-site C factor
Weighting



SUMMARY OF RATIONAL METHOD PEAK FLOW HYDROLOGY

Franciscan Renewal Center - Existing Conditions

CP Concentration Point Sub- basin] Water Course Length JHigh Elevation Low Roughness, Kb C i Tc Q
Area Elevation
(ac) ft ft ft Weighted Runoff Coefficient Intensity Time of Concentration Peak Flow Rate
(in/hr) (min) (cfs)
Return Period Return Period Return Period Return Period
10-Year|50-Year|100-Year | 10-Year | 50-Year | 100-Year | 10-Year | 50-Year | 100-Year | 10-Year | 50-Year | 100-Year

OFF1 22.60 3072 2059 1375.5 0.1161 (C) 0.57 0.68 0.71 3.4 5.1 5.9 11.9 10.2 9.7 44 79 96
EX-ON-1 2.67 800 1376 1369 0.0373 (A) 0.45 0.54 0.56 4 6 6.9 8.7 7.5 / o 9 10
OFF2 18.80 3280 1986 1371 0.1181 (C) 0.54 0.64 0.67 3.2 4.9 5.7 134 114 10.8 33 59 71
OFE3 5.23 1345 1394 1369.5 0.132 (C) 0.42 0.51 0.53 2.7 4 4.7 20 17.2 16.3 6 11 13
OFF4 1.10 523 1380 1371 0.149 (C) 0.42 0.51 0.53 3.4 5 5.8 125 10.7 10.1 2 3 3
EX-ON-2 21.50 1300 1378 1361 0.0317 (A) 0.54 0.64 0.67 3.9 5.9 6.8 9.1 1.7 7.3 45 81 98

Reference: Drainage Design Manual for Maricopa County, Hydrology, August 15, 2013

Notes:

T, = Time of concentration = 11.4L%°K,*%253%38 (Equation 3.2, Papadakis and kazan equation, 1987)
L = Length of the longest flow path, miles.

S = Watercourse slope, feet/mile.

K, = Watershed resistance coefficient = mlog,A + b, where A= drainage area in acres, m and b values from (Table 3.1).
Q = Peak discharge = C*I*A, cfs. (Equation 3.1)
i = Average rainfall intensity, in in/hr, lasting for a T.. Determined using the I-D-F curve from the NOAA Atlas 14 PRECIPITATION FREQUENCY ESTIMATES
C = On-site runoff coefficient per impervious areas and Land use category; off-site based on slope analysis.

N:\01\0199205\Hydro\Excel\Franciscan Renewal Center_08122015-existing.xlIs

8/18/2015



SUMMARY OF RATIONAL METHOD PEAK FLOW HYDROLOGY
Franciscan Renewal Center - Proposed Conditions

CP Concentration Point Sub- basin] Water Course Length JHigh Elevation Low Roughness, Kb C i Tc Q
Area Elevation
(ac) ft ft ft Weighted Runoff Coefficient Intensity Time of Concentration Peak Flow Rate
(in/hr) (min) (cfs)
Return Period Return Period Return Period Return Period
10-Year|50-Year|100-Year | 10-Year | 50-Year | 100-Year | 10-Year | 50-Year | 100-Year | 10-Year | 50-Year | 100-Year

OFF1 22.60 3072 2059 1375.5 0.1161 (C) 0.57 0.69 0.71 3.4 5.1 5.9 11.9 10.2 9.7 44 79 96
P-ON-1 2.67 800 1376 1369 0.0373 (A) 0.45 0.54 0.56 4 6 6.9 8.7 7.5 / o 9 10
OFF2 18.80 3280 1986 1371 0.1181 (C) 0.54 0.64 0.67 3.2 4.9 5.7 134 114 10.8 33 59 71
OFE3 5.23 1345 1394 1369.5 0.132 (C) 0.42 0.51 0.53 2.1 4 4.7 20 17.2 16.3 6 11 13
OFF4 1.10 523 1380 1371 0.149 (C) 0.42 0.51 0.53 3.4 5 5.8 125 10.7 10.1 2 3 3
P-ON-2 21.10 1300 1378 1361 0.0317 (A) 0.58 0.69 0.72 3.9 5.9 6.8 9.1 7.8 7.3 a7 85 104
P-ON-3 0.40 62 1370 1368.25 0.0425 (A) 0.64 0.77 0.8 4.8 6.7 1.7 5 5 5 1 2 2

Reference: Drainage Design Manual for Maricopa County, Hydrology, August 15, 2013

Notes:

T, = Time of concentration = 11.4L%°K,>*?S3!%% (Equation 3.2, Papadakis and kazan equation, 1987)

L = Length of the longest flow path, miles.

S = Watercourse slope, feet/mile.

Ky, = Watershed resistance coefficient = mlog (A + b, where A= drainage area in acres, m and b values from (Table 3.1).

Q = Peak discharge = C*I*A, cfs. (Equation 3.1)

i = Average rainfall intensity, in in/hr, lasting for a T.. Determined using the I-D-F curve from the NOAA Atlas 14 PRECIPITATION FREQUENCY ESTIMATES
C = On-site runoff coefficient per impervious areas and Land use category; off-site based on slope analysis.

Weighted C coefficient:
Area (ac) Weighted C

OFF2 Basin - Landuse 18.8 0.67 Notes: Areas from slope analysis in Civil3D - (see Exhibit - "Weighted C Slope Analysis', Appendix C).
NMT| 5.76 0.90 OFF1 for reference only - not used to size R1 or R2.
NHS| 3.08 0.70
LDR| 9.99 0.53
OFF1 Basin - Landuse 22.8 0.71
NMT| 9.35 0.90
NHS| 4.34 0.70
LDR| 9.07 0.53

N:\01\0199205\Hydro\Excel\Franciscan Renewal Center_08122015-proposed.xls 9/18/2015
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1
Watershed Model Schematic

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Legend

Hyd. Origin Description

1 Manual OFF1

2 Manual OFF2

3 Manual OFF3

4 Manual OFF4

5 Manual Ex-ON-1

6 Manual Ex-ON-2

7 Combine OFF1 and Ex-ON-1 (Point A)

8 Combine OFF2, OFF3, OFF4 and Ex-ON-2 (Paint B)

Project: Existing Franciscan 08142015.gpw Monday, 08 /17 / 2015




Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |Manual 94.20 1 10 74514 | | e | e OFF1
2 |Manual 70.20 1 11 61,380 | - | e | e OFF2
3  |Manual 13.00 1 16 16,665 | - | e | e OFF3
4 |Manual 3.000 1 10 2403 | e | e e OFF4
5 |Manual 10.00 1 7 5,612 | - | e e Ex-ON-1
6 |Manual 98.00 1 7 55,002 | - | e | e Ex-ON-2
7 Combine 101.63 1 10 80,126 1,5 | e - OFF1 and Ex-ON-1 (Point A)
8 Combine 151.79 1 7 135,450 2,3,4, | - | e OFF2, OFF3, OFF4 and Ex-ON-2 (Po

Existing Franciscan 08142015.gpw Return Period: 100 Year Monday, 08 / 17 / 2015




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015

Hyd. No. 1

OFF1

Hydrograph type = Manual Peak discharge = 94.20 cfs

Storm frequency = 100 yrs Time to peak = 0.17 hrs

Time interval = 1 min Hyd. volume = 74,514 cuft

OFF1

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)

100.00 100.00

90.00 I\ 90.00
80.00 AN 80.00
70.00 / \ 70.00
60.00 \ 60.00

50.00 50.00
40.00 \ 40.00

30.00 \\ 30.00

20.00 \\ 20.00

10.00 A 10.00
0.00 0.00
0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4

Time (hrs)

——— Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015
Hyd. No. 2
OFF2
Hydrograph type = Manual Peak discharge = 70.20 cfs
Storm frequency = 100 yrs Time to peak = 0.18 hrs
Time interval = 1 min Hyd. volume = 61,380 cuft
OFF2
Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
80.00 80.00

70.00 /‘\ 70.00
60.00 / \ 60.00

/ N

50.00 / \ 50.00
BN

40.00 \\ 40.00

30.00 / \ 30.00

/ \ 20.00

20.00 / \\
10.00 / \\ 10.00

0.00 \ 0.00

00 00 01 01 01 02 02 02 03 03 03 04 04 04 05 05
Time (hrs)

——— Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015
Hyd. No. 3
OFF3
Hydrograph type = Manual Peak discharge = 13.00 cfs
Storm frequency = 100 yrs Time to peak = 0.27 hrs
Time interval = 1 min Hyd. volume = 16,665 cuft
OFF3
Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
14.00 14.00

12.00 / 12.00
/

10.00 / \ 10.00

S N
RERRS . .

4.00 4.00
/ N

N,

2.00 7 \ 2.00
0.00 0.00
o o o o o 0o 0 0o 06 06 OOO O 0 1 1 1 1 1 1 1 1

Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015

Hyd. No. 4
OFF4

3.000 cfs
0.17 hrs
2,403 cuft

Manual Peak discharge
100 yrs Time to peak
1 min Hyd. volume

Hydrograph type
Storm frequency
Time interval

OFF4
Q (cfs) Hyd. No. 4 -- 100 Year Q (cfs)
4.00 4.00

3.00 3.00

/ \\\

// \\\
N

N

0.00 0.00
0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.5

Time (hrs)

——— Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Monday, 08 / 17 / 2015

Hyd. No. 5

Ex-ON-1

Hydrograph type = Manual Peak discharge = 10.00 cfs

Storm frequency = 100 yrs Time to peak = 0.12 hrs

Time interval = 1 min Hyd. volume = 5,612 cuft

Ex-ON-1

Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)

12.00 12.00

10.00 /\ 10.00
8.00 / \\ 8.00
6.00 / \\ 6.00
4.00 / 4.00
2.00 / \\ 2.00
0.00 \ 0.00

0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3
Time (hrs)

——— Hyd No. 5



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015

Hyd. No. 6

Ex-ON-2

Hydrograph type = Manual Peak discharge = 98.00 cfs

Storm frequency = 100 yrs Time to peak = 0.12 hrs

Time interval = 1 min Hyd. volume = 55,002 cuft

Ex-ON-2

Q (cfs) Hyd. No. 6 -- 100 Year Q (cfs)

100.00 100.00

80.00 / \ 80.00
N\

60.00 60.00
/ A\

40.00 / 40.00

20.00 / N 20.00

AN

0.00 0.00
0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3

Time (hrs)

——— Hyd No. 6
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015

Hyd. No. 7

OFF1 and Ex-ON-1 (Point A)

Hydrograph type = Combine Peak discharge = 101.63 cfs

Storm frequency = 100 yrs Time to peak = 0.17 hrs

Time interval = 1 min Hyd. volume = 80,126 cuft

Inflow hyds. =1,5 Contrib. drain. area = 0.000 ac

OFF1 and Ex-ON-1 (Point A)

Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)

120.00 120.00

100.00 /"\ 100.00

/ AN
/ N\

40.00 / \ 40.00

20.00 / \\ 20.00

| —
'\.\
0.00 0.00
0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4

Time (hrs)

——— Hyd No. 7 —— Hyd No. 1 —— Hyd No. 5
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Hydrograph Report '

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015

Hyd. No. 8

OFF2, OFF3, OFF4 and Ex-ON-2 (Point B)

Hydrograph type = Combine Peak discharge = 151.79 cfs

Storm frequency = 100 yrs Time to peak = 0.12 hrs

Time interval = 1 min Hyd. volume = 135,450 cuft

Inflow hyds. =2,3,4,6 Contrib. drain. area = 0.000 ac

OFF2, OFF3, OFF4 and Ex-ON-2 (Point B)

Q (cfs) Hyd. No. 8 -- 100 Year Q (cfs)

160.00 160.00

T\
140.00 140.00

/ \
120.00 120.00
\ 100.00

100.00

80.00 /
60.00

\ 80.00
>Q\\ A 60.00

40.00 / / \\ \\ 40.00
20.00 / // \\ \\ 20.00
0.00 = 0.00
o 0 0o 0 06 0O 0O O 0O 0O 0O O O O O 1 1 1 1 1 1
Time (hrs)
—— Hyd No. 8 —— Hyd No. 2 —— Hyd No. 3 —— Hyd No. 4



Watershed Model Schematic

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Legend

Hyd. Oriqin Description
1 Manual OFF1

2 Manual OFF2

3 Manual OFF3

4 Manual OFF4

5 Manual P-ON-1

6 Manual P-ON-2

7 Manual P-ON-3

8 Combine OFF1 and P-ON-1 (Point A)
9 Reservoir OFF2 TOR1

10 Reservoir R1TO R2

11 Combine OFF3 and OFF4

12 Reservoir TOR3

13 Reservoir P-ON-3 TO R4

14  Combine R2, R3 and P-ON-2 (Poaint B)

Project: Proposed Franciscan 08142015.gpw Monday, 08 /17 / 2015




Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Manual 94.20 1 10 74514 | - | | e OFF1
2 |Manual 70.20 1 11 61,380 | - | e | e OFF2
3 |Manual 13.00 1 16 16,665 | - | | e OFF3
4 |Manual 3.000 1 10 2,403 | - | e e OFF4
5 Manual 10.00 1 7 5612 | | e | e P-ON-1
6 |Manual 104.00 1 7 58,370 | - | e | e P-ON-2
7 |Manual 2.000 1 5 802 | e | e e P-ON-3
8 |Combine 101.63 1 10 80,126 1,5 | e - OFF1 and P-ON-1 (Point A)
9 Reservoir 27.45 1 22 57,433 2 1373.84 48,780 OFF2 TOR1
10 |Reservoir 0.764 1 375 51,936 9 1370.87 23,038 R1 TO R2
11 [Combine 14.92 1 16 19,068 34 | - | - OFF3 and OFF4
12 |Reservoir 0.718 1 41 17,301 11 1368.52 17,859 TOR3
13 |Reservoir 0.000 1 n/a 0 7 1367.51 802 P-ON-3 TO R4
14 |Combine 104.00 1 7 127,607 6,10,12, | = - | e R2, R3 and P-ON-2 (Point B)

Proposed Franciscan 08142015.gpw

Return Period: 100 Year

Monday, 08 / 17 / 2015




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015

Hyd. No. 1

OFF1

Hydrograph type = Manual Peak discharge = 94.20 cfs

Storm frequency = 100 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 74,514 cuft

OFF1

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)

100.00 100.00

90.00 I\ 90.00
80.00 AN 80.00
70.00 / \ 70.00
60.00 \ 60.00

50.00 50.00
40.00 \ 40.00

30.00 \\ 30.00

20.00 \\ 20.00

10.00 A 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015
Hyd. No. 2
OFF2
Hydrograph type = Manual Peak discharge = 70.20 cfs
Storm frequency = 100 yrs Time to peak = 11 min
Time interval = 1 min Hyd. volume = 61,380 cuft
OFF2
Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
80.00 80.00

70.00 /‘\ 70.00
60.00 / \ 60.00

/ N
50.00 / \\ 50.00
40.00 \\ 40.00
30.00 / \ 30.00
20.00 // \\ 20.00

\
10.00 / \\ 10.00

0.00 AN 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015
Hyd. No. 3
OFF3
Hydrograph type = Manual Peak discharge = 13.00 cfs
Storm frequency = 100 yrs Time to peak = 16 min
Time interval = 1 min Hyd. volume = 16,665 cuft
OFF3
Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
14.00 14.00

12.00 / 12.00
/

10.00 / \ 10.00

S N
RERRS . .

4.00 / \ 4.00
/ N

N,

2.00 7 \ 2.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44

Time (min)

——— Hyd No. 3
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015

Hyd. No. 4
OFF4

3.000 cfs
10 min
2,403 cuft

Manual Peak discharge
100 yrs Time to peak
1 min Hyd. volume

Hydrograph type
Storm frequency
Time interval

OFF4
Q (cfs) Hyd. No. 4 -- 100 Year Q (cfs)
4.00 4.00

3.00 3.00

/ \\\

// \\\
N

RS

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

Time (min)




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Monday, 08 / 17 / 2015

Hyd. No. 5

P-ON-1

Hydrograph type = Manual Peak discharge = 10.00 cfs

Storm frequency = 100 yrs Time to peak = 7 min

Time interval = 1 min Hyd. volume = 5,612 cuft

P-ON-1

Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)

12.00 12.00

10.00 /\ 10.00
8.00 / \\ 8.00
6.00 / \\ 6.00
4.00 / 4.00
2.00 / \\ 2.00
0.00 \ 0.00

0 2 4 6 8 10 12 14 16 18 20
Time (min)

——— Hyd No. 5



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Monday, 08 / 17 / 2015

Hyd. No. 6

P-ON-2

Hydrograph type = Manual Peak discharge = 104.00 cfs

Storm frequency = 100 yrs Time to peak = 7 min

Time interval = 1 min Hyd. volume = 58,370 cuft

P-ON-2

Q (cfs) Hyd. No. 6 -- 100 Year Q (cfs)
120.00 120.00
100.00 //\\ 100.00

80.00 N 80.00

60.00 60.00

40.00 / A 40.00

20.00 / \\ 20.00

0.00 \ 0.00
0 2 4 6 8 10 12 14 16 18 20
Time (min)

——— Hyd No. 6
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Monday, 08 / 17 / 2015

Hyd. No. 7

P-ON-3

Hydrograph type = Manual Peak discharge = 2.000 cfs

Storm frequency = 100 yrs Time to peak = 5 min

Time interval = 1 min Hyd. volume = 802 cuft

P-ON-3

Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 // \\\ 1.00
0.00 0.00

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Time (min)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015

Hyd. No. 8

OFF1 and P-ON-1 (Point A)

Hydrograph type = Combine Peak discharge = 101.63 cfs

Storm frequency = 100 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 80,126 cuft

Inflow hyds. =1,5 Contrib. drain. area = 0.000 ac

OFF1 and P-ON-1 (Point A)

Q (cfs) Hyd. No. 8 -- 100 Year Q (cfs)

120.00 120.00

100.00 /"\ 100.00

/ AN
/ N\

40.00 / \ 40.00

20.00 / \\ 20.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (min)

——— Hyd No. 8 —— Hyd No. 1 —— Hyd No. 5
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015
Hyd. No. 9
OFF2 TOR1
Hydrograph type = Reservoir Peak discharge = 27.45 cfs
Storm frequency = 100 yrs Time to peak = 22 min
Time interval = 1 min Hyd. volume = 57,433 cuft
Inflow hyd. No. = 2-0FF2 Max. Elevation = 1373.84 ft
Reservoir name = R1 Max. Storage = 48,780 cuft
Storage Indication method used.
OFF2 TOR1
Q (cfs) Hyd. No. 9 -- 100 Year Q (cfs)
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0 60 120 180 240 300 360 420 480 540 600 660 720 780 840 900
Time (min)

—— Hyd No. 9 — Hyd No. 2 [ ] Total storage used = 48,780 cuft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Pond No.1- R1
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1371.00 ft

Stage / Storage Table

Monday, 08 / 17 / 2015

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1371.00 12,286 0 0

1.00 1372.00 13,048 12,664 12,664

2.00 1373.00 20,970 16,852 29,516

3.00 1374.00 25,092 22,998 52,514
Culvert / Orifice Structures Weir Structures

[A] (B] [C]  [PrfRsr] [A] (B] [C] [D]

Rise (in) = 6.00 0.00 0.00 0.00 Crest Len (ft) = 40.00 0.00 0.00 0.00
Span (in) = 6.00 0.00 0.00 0.00 Crest El. (ft) = 1373.50 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 1371.30 0.00 0.00 0.00 Weir Type = Rect
Length (ft) = 36.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.55 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)

0.00

Multi-Stage = nla No No No TW Elev. (ft)

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A ClvB ClvC PrfRsr  Wr A Wr B Wr C Wr D
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 1371.00 0.00 0.00
0.10 1,266 1371.10 0.00 0.00
0.20 2,533 1371.20 0.00 0.00
0.30 3,799 1371.30 0.00 0.00
0.40 5,066 1371.40 0.03ic 0.00
0.50 6,332 1371.50 0.11ic 0.00
0.60 7,598 1371.60 0.22 oc 0.00
0.70 8,865 1371.70 0.31 oc 0.00
0.80 10,131 1371.80 0.34 oc 0.00
0.90 11,398 1371.90 0.41 oc 0.00
1.00 12,664 1372.00 0.48 oc 0.00
1.10 14,349 1372.10 0.54 oc 0.00
1.20 16,034 1372.20 0.59 oc 0.00
1.30 17,719 1372.30 0.63 oc 0.00
1.40 19,405 1372.40 0.68 oc 0.00
1.50 21,090 1372.50 0.72 oc 0.00
1.60 22,775 1372.60 0.76 oc 0.00
1.70 24,460 1372.70 0.80 oc 0.00
1.80 26,145 1372.80 0.83 oc 0.00
1.90 27,830 1372.90 0.87 oc 0.00
2.00 29,516 1373.00 0.90 oc 0.00
2.10 31,815 1373.10 0.93 oc 0.00
2.20 34,115 1373.20 0.96 oc 0.00
2.30 36,415 1373.30 0.99 oc 0.00
2.40 38,715 1373.40 1.02 oc 0.00
2.50 41,015 1373.50 1.05oc 0.00
2.60 43,314 1373.60 1.07 oc 4.20
2.70 45,614 1373.70 1.10 oc 11.90
2.80 47,914 1373.80 1.13 oc 21.87
2.90 50,214 1373.90 1.150cC 33.67

3.00 52,514 1374.00 1.18 oc --- - - 47.09 --- --- -

Exfil
cfs

User
cfs

Total
cfs

0.000
0.000
0.000
0.000
0.030
0.112
0.221
0.314
0.340
0.414
0.479
0.536
0.587
0.634
0.678
0.720
0.759
0.796
0.831
0.865
0.898
0.929
0.960
0.990
1.018
1.046
5.276
13.00
22.99
34.82
48.27
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015
Hyd. No. 10
R1TO R2
Hydrograph type = Reservoir Peak discharge = 0.764 cfs
Storm frequency = 100 yrs Time to peak = 375 min
Time interval = 1 min Hyd. volume = 51,936 cuft
Inflow hyd. No. = 9-0OFF2TOR1 Max. Elevation = 1370.87 ft
Reservoir name = R2 Max. Storage = 23,038 cuft
Storage Indication method used.
R1TO R2
Q (cfs) Hyd. No. 10 -- 100 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 — 12.00
8.00 8.00
4.00 4.00
0.00 e — 0.00
0 300 600 900 1200 1500 1800 2100 2400 2700 3000

Time (min)
—— Hyd No. 10 — Hyd No. 9 [ ] Total storage used = 23,038 cuft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Pond No. 2 - R2
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1369.00 ft

Stage / Storage Table

Monday, 08 / 17 / 2015

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1369.00 8,146 0 0

1.00 1370.00 12,561 10,273 10,273

2.00 1371.00 16,932 14,691 24,964

3.00 1372.00 20,752 18,808 43,772

4.00 1373.00 24,611 22,652 66,424
Culvert / Orifice Structures Weir Structures

(A] (B] [C]  [PrfRsr] [A] (B] [C] [D]

Rise (in) = 6.00 0.00 0.00 0.00 Crest Len (ft) Inactive 0.00 0.00 0.00
Span (in) = 6.00 0.00 0.00 0.00 Crest El. (ft) = 1369.50 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 1369.50 0.00 0.00 0.00 Weir Type = Rect
Length (ft) = 39.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.51 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)

Multi-Stage = nla No No No TW Elev. (ft) 0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A ClvB ClvC PrfRsr  Wr A Wr B Wr C Wr D
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 1369.00 0.00 0.00
0.10 1,027 1369.10 0.00 0.00
0.20 2,055 1369.20 0.00 0.00
0.30 3,082 1369.30 0.00 0.00
0.40 4,109 1369.40 0.00 0.00
0.50 5,137 1369.50 0.00 --- --- 0.00 -
0.60 6,164 1369.60 0.03ic 0.00
0.70 7,191 1369.70 0.11ic --- --- 0.00 -
0.80 8,219 1369.80 0.22 oc --- --- 0.00 -
0.90 9,246 1369.90 0.310oc 0.00
1.00 10,273 1370.00 0.33 oc 0.00
1.10 11,742  1370.10 0.40 oc 0.00
1.20 13,211 1370.20 0.47 oc --- --- 0.00 -
1.30 14,680 1370.30 0.52 oc 0.00
1.40 16,149 1370.40 0.57 oc --- --- 0.00 -
1.50 17,619 1370.50 0.62 oc --- --- 0.00 -
1.60 19,088 1370.60 0.66 oc --- --- 0.00 —
1.70 20,557 1370.70 0.70 oc 0.00
1.80 22,026 1370.80 0.74 oc --- --- 0.00 -
1.90 23,495 1370.90 0.78 oc --- --- 0.00 —
2.00 24,964 1371.00 0.81 oc 0.00
2.10 26,845 1371.10 0.84 oc --- --- 0.00 -
2.20 28,726 1371.20 0.87 oc --- --- 0.00 -
2.30 30,606 1371.30 0.91 oc 0.00
2.40 32,487 1371.40 0.94 oc --- --- 0.00 -
2.50 34,368 1371.50 0.96 oc --- --- 0.00 -
2.60 36,249 1371.60 0.99 oc --- --- 0.00 ——
2.70 38,129 1371.70 1.02 oc --- - 0.00 -
2.80 40,010 1371.80 1.05 oc 0.00
2.90 41,891 1371.90 1.07 oc --- --- 0.00 ——
3.00 43,772 1372.00 1.10 oc 0.00
3.10 46,037 1372.10 1.12 oc --- --- 0.00 -
3.20 48,302 1372.20 1.15 oc 0.00
3.30 50,567 1372.30 1.17 oc 0.00
3.40 52,833 1372.40 1.19 oc 0.00
3.50 55,098 1372.50 1.22 oc 0.00
3.60 57,363 1372.60 1.24 oc - --- 0.00 -
3.70 59,628 1372.70 1.26 oc 0.00

Exfil
cfs

User
cfs

Total
cfs

0.000
0.000
0.000
0.000
0.000
0.000
0.030
0.112
0.216
0.307
0.330
0.404
0.467
0.522
0.572
0.618
0.661
0.701
0.739
0.775
0.810
0.843
0.875
0.905
0.935
0.964
0.992
1.019
1.046
1.071
1.097
1121
1.146
1.169
1.192
1.215
1.237
1.259

Continues on next page...



R2

Stage / Storage / Discharge Table

Stage
ft

3.80
3.90
4.00

...End

Storage
cuft

61,893
64,159
66,424

Elevation
ft

1372.80
1372.90
1373.00

Clv A
cfs

1.28 oc
1.30 oc
1.32 oc

PrfRsr
cfs

Wr A
cfs

0.00
0.00
0.00

Exfil
cfs

15

Total
cfs

1.281
1.302
1.323
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015
Hyd. No. 11
OFF3 and OFF4
Hydrograph type = Combine Peak discharge = 14.92 cfs
Storm frequency = 100 yrs Time to peak = 16 min
Time interval = 1 min Hyd. volume = 19,068 cuft
Inflow hyds. = 3,4 Contrib. drain. area = 0.000 ac
OFF3 and OFF4
Q (cfs) Hyd. No. 11 -- 100 Year Q (cfs)
15.00 15.00

N
AN
47ARN

9.00 / \ 9.00

/ N

NN
/7

\ 6.00

\\
/

6.00 /

3.00 // \\ 3.00
/ ~ \
/ N
v e
SN
v S
\\
0.00 ~ 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
Time (min)

——— Hyd No. 11 —— Hyd No. 3 —— Hyd No. 4
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015

Hyd. No. 12

TOR3

Hydrograph type = Reservoir Peak discharge = 0.718 cfs

Storm frequency = 100 yrs Time to peak = 41 min

Time interval = 1 min Hyd. volume = 17,301 cuft

Inflow hyd. No. = 11 - OFF3 and OFF4 Max. Elevation = 1368.52 ft

Reservoir name = R3 Max. Storage = 17,859 cuft

Storage Indication method used.

TOR3

Q (cfs) Hyd. No. 12 -- 100 Year Q (cfs)

15.00 15.00

12.00 - 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 — 0.00

0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

— Hyd No. 12 — Hyd No. 11 [ ] Total storage used = 17,859 cuft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Pond No. 3- R3
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1366.50 ft

Stage / Storage Table

Monday, 08 / 17 / 2015

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1366.50 6,461 0 0

1.00 1367.50 8,800 7,599 7,599

2.00 1368.50 11,243 9,996 17,595

3.00 1369.50 13,794 12,496 30,091
Culvert / Orifice Structures Weir Structures

[A] (B] [C]  [PrfRsr] [A] (B] [C] [D]

Rise (in) = 6.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 6.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 1366.75 0.00 0.00 0.00 Weir Type = - -—-
Length (ft) = 155.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 1.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A ClvB ClvC PrfRsr  Wr A Wr B Wr C Wr D
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 1366.50 0.00
0.10 760 1366.60 0.00
0.20 1,520 1366.70 0.00
0.30 2,280 1366.80 0.01ic
0.40 3,040 1366.90 0.07 ic
0.50 3,800 1367.00 0.17 ic
0.60 4,560 1367.10 0.30ic
0.70 5,320 1367.20 0.42ic
0.80 6,080 1367.30 0.52ic
0.90 6,840 1367.40 0.56 oc
1.00 7,599 1367.50 0.57 oc
1.10 8,599 1367.60 0.59 oc
1.20 9,599 1367.70 0.60 oc
1.30 10,598 1367.80 0.62 oc
1.40 11,598 1367.90 0.63 oc
1.50 12,597 1368.00 0.65 oc
1.60 13,597 1368.10 0.66 oc
1.70 14,596 1368.20 0.68 oc
1.80 15,596 1368.30 0.69 oc
1.90 16,595 1368.40 0.70 oc
2.00 17,595 1368.50 0.72 oc
2.10 18,845 1368.60 0.73 oc
2.20 20,094 1368.70 0.74 oc
2.30 21,344 1368.80 0.75 oc
2.40 22,593 1368.90 0.76 oc
2.50 23,843 1369.00 0.78 oc
2.60 25,092 1369.10 0.79 oc
2.70 26,342 1369.20 0.80 oc
2.80 27,592 1369.30 0.81 oc
2.90 28,841 1369.40 0.82 oc

3.00 30,091 1369.50 0.83 oc --- - - --- --- - ---

Exfil
cfs

User
cfs

Total
cfs

0.000
0.000
0.000
0.008
0.065
0.167
0.296
0.425
0.518
0.558
0.574
0.589
0.605
0.620
0.634
0.649
0.662
0.676
0.690
0.703
0.716
0.728
0.741
0.753
0.765
0.777
0.789
0.800
0.811
0.823
0.834
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Hydrograph Report '

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015
Hyd. No. 13
P-ON-3 TO R4
Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 100 yrs Time to peak = nla
Time interval = 1 min Hyd. volume = 0 cuft
Inflow hyd. No. = 7-P-ON-3 Max. Elevation = 1367.51 ft
Reservoir name = R4 Max. Storage = 802 cuft
Storage Indication method used.
P-ON-3 TO R4
Q (cfs) Hyd. No. 13 -- 100 Year Q (cfs)
3.00 3.00
2.00 2.00

y <
\\
N

0.00 —. (.00
0 1 2 3 4 5 6 7 8 9 0 11 12 13 14
Time (min)

—— Hyd No. 13 —— Hyd No. 7 [ ] Total storage used = 802 cuft



Pond Report

20

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Pond No. 4 - R4
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1367.25 ft

Stage / Storage Table

Monday, 08 / 17 / 2015

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1367.25 2,503 0 0

1.00 1368.25 3,791 3,125 3,125
Culvert / Orifice Structures Weir Structures

[A] (B] [C]  [PrfRsr] [A] (B] [C] [D]

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 0.00 0.00 0.00 0.00
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .000 .000 .000 n/a
Orifice Coeff. = 0.00 0.00 0.00 0.00 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A ClvB ClvC PrfRsr  Wr A Wr B Wr C Wr D
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 1367.25
0.10 312 1367.35 - f— - — — —— - -
0.20 625 1367.45 - - -
0.30 937 1367.55 -—- - - - —— - - ——
0.40 1,250 1367.65 - - —
0.50 1,562 1367.75 - - -
0.60 1,875 1367.85 - - -
0.70 2,187 1367.95 - - —
0.80 2,500 1368.05 --- - —— — - — - -
0.90 2,812 1368.15 - - -

1.00 3125  1368.25

Exfil
cfs

User
cfs

Total
cfs

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 17 / 2015

Hyd. No. 14

R2, R3 and P-ON-2 (Point B)

Hydrograph type = Combine Peak discharge = 104.00 cfs

Storm frequency = 100 yrs Time to peak = 7 min

Time interval = 1 min Hyd. volume = 127,607 cuft

Inflow hyds. = 6,10, 12 Contrib. drain. area = 0.000 ac

R2, R3 and P-ON-2 (Point B)

Q (cfs) Hyd. No. 14 -- 100 Year Q (cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

0.00 _p 0.00

0 60 120 180 240 300 360 420 480

Time (min)
—— Hyd No. 14 —— Hyd No. 6 —— Hyd No. 10 —— Hyd No. 12
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Franciscan Renewal Center
100-Year, 2-Hour Retention Basin VVolume Calculations

Retention @ Drainage Runoff @ | Precipitation ® | Volume ® Volume Provided ©
Sub-Watershed Area Coefficient Required | Retention Basin © Depth | Area | Area | Total
ID A C P Vieq ID D Agort | Atop Vp
(acres) (inches) (acre-ft) (ft) | (acres) | (acres) |(acre-ft)
OFF2 18.80 0.67 2.22 2.33 R1 3.0 0.28 | 0.58 1.29
R2 3.0 0.19 | 0.48 1.00
OFF3+0OFF4 6.33 0.53 2.22 0.62 R3 3.0 0.15 | 0.32 | 0.70
P-ON-3 0.40 0.8 2.22 0.06 R4 1.0 0.06 | 0.09 | 0.07
TOTAL 25.53 3.01 3.05
Weighted C coefficient:
Reference: Drainage Policies and Standards for Maricopa County, Arizona, Draft January 2013. Area (ac) Weighted C

Notes:

. Drainage sub-basin delineated per Drainage Map (Plate 1).
. Weighted 100-year C-Value of 0.53 for residential areas and 0.95 for Infrastrucure Roads

No o &~

N:\01\0199205\Hydro\Excel\Franciscan Renewal Center_08122015-proposed.x|s

Drainage Design Manual for Maricopa County, Arizona, Hydrology, February, 2011.

100-year runoff coefficients for portions of offsite from Table 3.2 and 3.3 for NHS and NMT landuses;
Estimated 100-year, 2-hour precipitation depth, P= 2.22 inches per
NOAA Atlas 14; For first flush basins, P= 1.0 inches.
Vieq = A X C x (P/12) = volume required for retention in acre-ft.
Vp = D X (Atop + Agor7)/2= retention volume provided in acre-ft.

Proposed retention basins.
Rainfall Intensity per hydrology calculations located in Appendix B, in/hr.

retention

OFF2 | 18.8 | 0.67
NMT| 5.76 | 0.90
NHS| 3.08 | 0.70
LDR| 9.99 | 0.53

OFF1 | 228 | 0.71
NMT| 9.35 | 0.90
NHS| 434 | 0.70
LDR| 9.07 | 0.53

Notes: Areas from slope analysis in Civil3D (see Appendix C).
OFF1 for reference only - not used to size R1 or R2.

9/18/2015



Franciscan Renewal Center

Bubbler Structure Percolation and Drain-down Time

Retention Bottom Volume Percolation Drain
Basin Area @ Required @ Rate @ Time @
ID (ft%) (3 (in/hr) (hr)
Basin R-3 Bubbler Box 36.0 206.4 1.9 35.5

Notes:

(1) Area of well-graded AB layer below Bubbler Structure
(2) Volume of Bubbler Pipe and Bubbler Structure with WSE at Grate Elev
Pipe L = 245 ft; Pipe A = 0.79 sf; Pipe V = 193

Bubbler Box Volume = 2*2*3.5 = 14 cf

Total Volume Required = 206.4
(3) Percolation rate of 3.8 inches/hour based on soil sampling in vicinity;

Design Factor of 0.5 per Table 6.16, Policies and Standards.

(4) Drain time per Eq. 6.17, Policies and Standards.

N:\01\0199205\Hydro\Excel\Hydro-Exist Cond - Create hydrograph 07-12-2015.xls

9/18/2015



Franciscan Renewal Center - Proposed Conditions

Basin Embankment Riprap Sizing Calculations - per Maricopa County

Blue = required inputs

(assume b and d until Qc is close to Qk)

. Width o . . i Flow Depth Riprap Size Riprap Size Riprap Layer
ID Unit Discharge (wetted area/flow depth) Drop Slope Known Q | Calculated Q | Manning's 'n Flow Area Hydraulic Radius | Top Width (of flow) (Manning's) Calculated Provided Thickness
q= Q/W W SO (Sf) Qk Qc n' b*d R b d d50 d50 T
(cfs/ft) (Ib/ft°) (ft/ft) (cfs) (cfs) () (ft) (ft) (ft) (ft) (ft) (in) (in) (in)
Into Basin R1 and R2 0.71 100.0 0.17 71.0 71.9 0.069 22.3 0.22 100.0 0.22 0.33 4.0 6.0 12.0
Sloped Drop Structure/Rock Chute Calculated Q = 1.486/n*A*R®?s? (or from HEC-RAS, obtain b and d)
(Riprap Sizing, Equation 6.41 and 6.42 from FCDMC Volume II, Hydraulics Manual, 2013, page 6-55) where S; = Sy; assume rectangular channel
: 0529 0784 TABLE 6.1
diD 21 2q S 0 0.02"-80‘30. 10 (6 41 ) ELEMENTS OF Cn#)\NNEL SECTIONS
520 0307 . Channel Wetted Hydraulic Top
d-» = 0.69 0.5 5030 0.1<Sn<0.4 642 Section Area Perimeter Radius Width
50 q 0 =
Rectangle | bd b+2d bd b
where: b+2d
hpera | Nivad® b+2di +1 bd +zd" b+2zd
= the median diameter (ft), b+2dyz +1
Triangle -d® 5 da"‘-: = 1 zd 2z
= unit discharge (cfs/ft), (discharge divided by the width where the 22 +1
width is defined as the wetted area divided by the flow depth and the Circular | p2rp __ o | =DO Dsin®
- - - —{ — —sm0o|
flow depth can be the Manning’s equation-based normal depth or the <12fun@ | 8180 b | - or
maximum flow depth from HEC-RAS), and 2./d(D-d)
Circular 2, | ®D(360-8) r 45D Dsing
Dy B . cc Y| EEROSU R B0 O,
= channel bed slope (ft/ft). e @ | T25TE TSm0} | T 360 \=Ge0-e)" |,
(2r— f5 + sine)| 2/d(D-d)
it should be noted that these two equations are for loose riprap on the slope of the structure. For (1) After USDA Soil Conservation Service ES-33 (NRCS), 1956.
downstream of the sloped drop structure, the equation above for Downstream of Grade Control/ 10 = i) ST ik © s g
Drop Structure should be used. The thickness for the riprap layer on the slope should be at least R -
) B (3)6 = 4cos " Jd/ Iinsert 8 in degrees
2d5p. A granular filter should be used beneath the riprap layer. The design for rock chutes and
- . b
downstream energy dissipators can be found in Lorenz et al. (2000). S o
Toa T~ x N |4 ; —x
d EEAVARE i
" 3 a3 =
Notes: S )l
1. Equations include a safety factor of 1.5; Layer thickness (T) = 2*ds,. Rectangle s = e
2. Rip-rap layer requires filter fabric.
3. Four feet of rip-rap apron extends from toe of Basins R2 and R3 to allow sheet flow to settle into the basin bottoms.
A Manning's Equation calculation was used assuming a 100-foot wide rectangular channel (representing broad-crested weir flow/sheet flow into
the basins over the basin side-slopes); Hydraulic parameters included: S = 0.17 '/ft (6:1), 'n' = 0.069 and Q = 71 cfs from Subbasin OFF-2.
This hydraulic sheet-flow condition produces a 0.22-foot (2.6 inches) flow-depth with a velocity at the toe of the basin side slope of 3.2 fps.
Maricopa County rip-rap apron length calculations do not extend to these shallow flow depths and/or low velocities.
Additionally, a four-foot apron length of D50 = 6" rip-rap is launchable to account for minor erosion occurring at the toe of basin side slopes.
9/18/2015

N:\01\0199205\Hydro\Exce\FRC_Riprap Calculations_08122015.xlIs



APPENDIX E
First Flush and Excerpts of the Franciscan
Renewal Assisi Building Drainage Report



Franciscan Renewal Center-Assisi Building
Retention Basin Volume Calculations

Retention Drainace Runoff ® | Figt Flush® | 100-Y Volume ® Volume Provided ©
Sub-Water shed Area Coefficient |  Precipitaion Required Retention Basin Depth Area Area | Total
1D A C P Vieq 1D D ABoTT ATopr A3
(acres) (inches) (acre-ft) (f1) (acres) | (acres) | (acre-ft)
Onsite 0.96 1 0.5 0.04 R5-1 1.0 0.01 0.03 0.022
R5-2 1.0 0.01 0.02 0.018
TOTAL 0.04 0.04

N:10110199205\Hydro\Excel\Hydro-Prop Cond - Create hydrograph.xis

Reference:

Notes:

a s wN

Maricopa County Drainage Manual

. Drainage sub-basin delineated per Drainage Map (Plate 1).

Assumed 100-year weighted runoff coefficient C=0.58

. First Flush Precipitation of 0.5" Per Maricopa County Requirements

V(e = A X Cx (P/12) = volume required for retention in acre-ft.

. Vp =D X (Ayg + Aygp)/2 = retention volume provided in acre-ft.

6120/2015
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Franciscan Renewal Center-Assisi Building
Retention Basin VVolume Calculations

Retention Drainage Runoff @ | Precipitation ® | 100 - Y Volume ) Volume Provided ®
Sub-Water shed Area Coefficient | 100-Yr, 6-Hr Required Retention Basin © Depth Area | Area| Total
ID A c P Vieq ID D Asorr | Avor | Ve
(acres) (inches) (acre-ft) (ft) (acres) | (acres) | (acre-ft)
Onsite 0.96 0.58 221 0.10 R1 1.0 0.10 0.14 0.12
TOTAL 0.10 0.12

N:\01\0199201\hydro-Assisi Bldg\Excel\Maricopa NOAA14_Franciscan - Assisi 052914.xls

Reference:

Notes:

. Drainage sub-basin delineated per Drainage Map (Plate 1).
. Assumed 100-year weighted runoff coefficient C=0.58

. Estimated precipitation depth per NOAA 14 PRECIPITATION FREQUENCY ESTIMATES
. Vg = A x Cx (P/12) = volume required for retention in acre-ft.

. Vp=D X (Apy + Aep)/2 = retention volume provided in acre-ft.

g~ ODN

Maricopa County Drainage Manual

6/12/2014
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Franciscan Renewal Center-Assisi Building
Retention Basin Volume Calculations

Retention @ Drainage Runoff @ | Precipitation ® | 100 - Y Volume ® Volume Provided ©
Sub-Watershed Area Coefficient | 100-Yr, 2-Hr Required Retention Basin © Depth Area Area | Total
ID A C P Vieq ID D AgoTT Atop Vp
(acres) (inches) (acre-ft) (ft) (acres) | (acres) | (acre-ft)
Onsite 0.96 0.58 2.22 0.10 R5-1 1.0 0.01 0.03 | 0.022
R5-2 1.0 0.01 0.02 | 0.017
TOTAL 0.10 0.02
Reference: Maricopa County Drainage Manual
Notes:
1. Drainage sub-basin delineated per Drainage Map (Plate 1).
2. Assumed 100-year weighted runoff coefficient C=0.58
3. Estimated precipitation depth per NOAA 14 PRECIPITATION FREQUENCY ESTIMATES
4. Vg = A X C x (P/12) = volume required for retention in acre-ft.
5. Vp = D X (Apot + Agp)/2 = retention volume provided in acre-ft.
N:\0110199201\hydro-Assisi Bldg\Excel\Maricopa NOAA14_Franciscan - Assisi 052914 .xIs 6/30/2015
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2 HELM

1 INTRODUCTION

1.1 Purpose and Location

The Franciscan Renewal Center has contracted Holistic Engineering and Land
Management to provide engineering services in support of development on the campus.
The current project is the parking lot on the southern portion of the 5-acre Paradise Valley
portion of the campus. The development of the second phase will happen later along
with the construction of the Community Life Center (CLC) building.

1.2 Watershed Boundaries

The offsite watershed extends north of the campus and up Mummy Mountain. The
watershed for the portion of the campus contributing to this portion of the campus is
shorter and extends just past E. Cactus Wren Rd. The onsite basins are all contained
within the 5-acre Paradise Valley portion of the 25-acre Franciscan Renewal Center
Campus.

2 EXISTING CONDITIONS

2.1 Landform

The site has been previously developed. Improvements on the property include
structures, paving, landscaping and drainage improvements. Many of those prior
improvements have been subsequently demolished or will be demolished as part of this
project. Existing and proposed slopes onsite are on average between half a percent and
two percent.

2.2 Offsite Drainage Conditions

Offsite drainage conditions were thoroughly analyzed in the Master Drainage Report
(Retention Basins) for Franciscan Renewal Center prepared by Coe & Van Loo
Consultants, Inc. in September 2015. While the upper portions of the watersheds that
drain to the other portions of the site are very steep, the portion of the watershed that
contributes to Basin R3 and this project has slopes less than 5%. The offsite drainage is
captured in the retention basin and anything that exceeds the storage capacity is released
through a bubbler located in the area for the second phase of this project. During the
subsequent phase of the project, the bubbler system will need to be relocated to allow
the construction of the Community Life Center.

2.3 Drainage within the Project

The site generally drains from the west to the east and has a slope of approximately 1/2
percent. The site will drain via a sheet flow regime during storm episodes producing
enough flow to generate runoff. Stormwater will sheet flow into the landscaping areas and
into the pervious pavers. The PaveDrain system will allow the first flush drainage to be
captured and stored. The PaveDrain system is a Permeable Articulating Concrete Block
(P-ACB) system. When the available storage is filled, the excess runoff will enter the
storm drain constructed adjacent to the Our Lady of the Angels Church or south around
the end of the church.

Hydrology Study 2-1 July 11, 2017
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3 PROPOSED IMPROVEMENTS

3.1 Project Impact

The project has been designed to minimize the impact of the development on the site
hydrology. While this project is primarily a parking lot improvement project, the
impervious area is less than 1/3 or the total project area. The remainder is either
permeable interlocking concrete block or landscaping.

3.2 Hydrology

The project is designed in accordance with the Maricopa County Drainage Policies and
Standards as well as the standards agreed to for further development on this campus at
a meeting with the Maricopa County Building Department on January 8, 2013.

3.2.1 Rainfall

NOAA Atlas 14 point precipitation frequency estimates for the site design has been
determined to be 2.22 inches for the 100-year, 2-hour design event. The rainfall data was
retrieved from the NOAA Precipitation Frequency Data Server.

3.2.2 Runoff

Based on a watershed area consisting of less than 160 acres peak discharges are
calculated using the rational method. The peak discharge for the site is calculated to be
8 cfs prior routing to the retention basin. All flows, including offsite flows are routed
through the retention basin. The existing peak runoff was estimated to be 10 cfs.

3.3 Hydraulics

The site has been designed to convey runoff above ground via overland flow and directed
to the storm drain system constructed along with the Our Lady of the Angels project.
Runoff will enter the storm drain system after the volume provided in the permeable
interlocking block system and the small median basins is exceeded.

3.4 Stormwater Storage

Stormwater storage is provided in existing Basin R3 located at the north end of the parcel.
The purpose of Basin R3 is to detain the offsite flows at the north end of the site and
therefor reduce the post development peak flows downstream. The only modifications
planned for Basin R3 is the relocation of the bubbler unit during the construction of the
CLC building. Storage Basin R4 is replaced by the storage in the landscape islands and
the storage under the PaveDrain system. A summary of storage onsite is provided in
Appendix A.

3.5 Handling the Extraordinary Event

Emergency overflow is located at the existing conditions outfall and is designed to
manage design events beyond the 100-year, 2-hour event. The flows are routed around
the southern end of the new Our Lady of Angels Church.
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APPENDIX A
DRAINAGE AREA AND PEAK FLOW COMPUTATIONS
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Franciscan Renewal Center May 10, 2017
Community Life Center Phase 1
Storage Summary
Required First Flush Retention Calculations
Drainage
Area Volume
A Runoff Precipitation Required
Watershed Subarea (acres) |Coefficient C (Inches) (acre-ft)
PH2-1* 0.70 1.00 0.50 0.029
PH2-2 1.75 1.00 0.50 0.073
PH1-1 0.34 1.00 0.50 0.014
PH1-2 0.92 1.00 0.50 0.038
PH1-3 0.81 1.00 0.50 0.034
Total First Flush Required= 0.188
*Basin PH2-1 drains to Retention Basin R3 for first flush retention= -0.029
New First Flush Retention Required 0.159

Provided Retention Volumes

Volume

Provided

Basin Name (acre-ft)
Phase 1-A 0.039
Phase 1-B 0.006
Phase 1-C 0.005
Phase1-D 0.005
PaveDrain System 0.177
Phase 2 E 0.023
Phase 2 F 0.011
Phase 2 G 0.013
Phase 2 H 0.008
Total First Flush Provided= 0.287

Total First Flush Volume Provided (.0.287 ac-ft) exceeds the
Total First Flush Volume Required (0.188 ac-ft).




4/12/2017 Precipitation Frequency Data Server

NOAA Atlas 14, Volume 1, Version 5 s
oy,

Location name: Paradise Valley, Arizona, USA* g” %
Latitude: 33.5324°, Longitude: -111.9568° i Y
Elevation: 1369.45 ft** 3 A
* source: ESRI Maps R s
** source: USGS T e

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 ‘
. | Average recurrence interval (years) |
Duration
[ 1+ || 2 || 5 || 10 || 25 || s || 100 || 200 | 500 | 1000 |
5-min 0.189 0.247 0.335 0.402 0.493 0.563 0.635 0.707 0.804 0.878
(0.158-0.231)|/(0.208-0.301)|[(0.279-0.407)||{(0.333-0.487)||(0.402-0.595)|((0.453-0.675)||(0.501-0.759)||(0.549-0.844)|((0.609-0.96 1) ||(0.651-1.05)
10-min 0.287 0.376 0.510 0.613 0.751 0.858 0.966 1.08 1.22 1.34
(0.240-0.350)|/(0.316-0.458)||(0.425-0.620)|[(0.507-0.741)||(0.612-0.905)|| (0.690-1.03) || (0.763-1.15) || (0.836-1.28) || (0.926-1.46) ||(0.992-1.60)
15-min 0.356 0.466 0.631 0.760 0.931 1.06 1.20 1.33 1.52 1.66
(0.298-0.435)((0.392-0.568)|((0.526-0.769)|((0.629-0.919)|| (0.759-1.12) || (0.855-1.27) || (0.946-1.43) || (1.04-1.59) || (1.15-1.81) || (1.23-1.99)
30-min 0.479 0.627 0.851 1.02 1.25 143 1.61 1.80 2.04 2.23
(0.401-0.585)|/(0.527-0.765)|| (0.709-1.03) || (0.847-1.24) || (1.02-1.51) || (1.15-1.72) || (1.27-1.93) || (1.40-2.15) || (1.55-2.44) || (1.66-2.67)
60-min 0.593 0.776 1.05 1.27 1.55 1.77 2.00 2.22 2.53 2.76
(0.496-0.725)|/(0.653-0.947)|| (0.877-1.28) || (1.05-1.53) || (1.26-1.87) || (1.43-2.12) || (1.58-2.38) || (1.73-2.65) || (1.91-3.02) || (2.05-3.31)
2hr 0.687 0.889 1.19 142 1.73 1.97 2.21 246 2.79 3.06
(0.583-0.821)|| (0.755-1.07) || (1.01-1.42) || (1.19-1.69) || (1.43-2.05) || (1.61-2.32) || (1.78-2.61) || (1.94-2.90) || (2.16-3.29) || (2.31-3.62)
3-hr 0.752 0.965 1.26 1.50 1.84 210 2.38 2.67 3.06 3.38
(0.636-0.910)| (0.819-1.17) || (1.07-1.53) || (1.26-1.81) || (1.51-2.19) || (1.71-2.50) || (1.90-2.83) || (2.10-3.16) || (2.33-3.64) || (2.52-4.03)
6-hr 0.907 1.15 147 1.73 2.07 2.35 2.63 2.92 3.32 3.63
(0.782-1.07) || (0.993-1.36) || (1.26-1.73) || (1.47-2.02) || (1.75-2.42) || (1.95-2.73) || (2.15-3.06) || (2.34-3.40) || (2.59-3.86) || (2.77-4.24)
12-hr 1.02 1.29 1.63 1.90 2.26 2.54 2.83 3.12 3.50 3.81
(0.887-1.19) || (1.12-1.50) || (1.41-1.89) || (1.63-2.20) || (1.92-2.61) || (2.13-2.93) || (2.34-3.26) || (2.55-3.60) || (2.79-4.06) || (2.98-4.44)
24-hr 1.22 1.55 2.00 2.37 2.87 3.27 3.68 412 4.71 5.18
(1.07-1.41) || (1.35-1.80) || (1.75-2.33) || (2.06-2.75) || (2.48-3.33) || (2.81-3.78) || (3.14-4.27) || (3.48-4.77) || (3.94-5.45) || (4.29-6.02)
2.da 1.32 1.69 2.22 2.64 3.24 3.71 4.21 4.74 547 6.06
Y |l (1.16-1.52) || (1.48-1.95) || (1.94-2.56) || (2.31-3.04) || (2.81-3.72) || (3.19-4.27) || (3.60-4.85) || (4.02-5.45) || (4.59-6.31) || (5.03-7.01)
3da 140 1.80 2.37 2.83 3.49 4.01 4.57 5.16 5.99 6.66
Y || (1.23-1.62) || (1.57-2.07) || (2.07-2.73) || (2.47-326) || (3.02-4.01) || (3.45-4.61) || (3.90-5.25) || (4.37-5.93) || (5.01-6.88) || (5.51-7.68)
4-da 1.49 1.91 2.52 3.02 3.73 4.31 4.92 5.58 6.50 7.25
Y (1.30-1.72) || (1.67-2.20) || (2.20-2.90) || (2.63-3.47) || (3.23-4.29) || (3.70-4.95) || (4.20-5.65) || (4.71-6.41) || (5.43-7.46) || (5.99-8.35)
7-da 1.68 215 2.85 3.42 4.23 4.88 5.58 6.32 7.37 8.22
Y || (1.46-1.94) || (1.87-2.48) || (2.48-3.29) || (2.96-3.94) || (3.64-4.87) || (4.17-5.61) || (4.73-6.41) || (5.32-7.28) || (6.12-8.49) || (6.76-9.49)
10-da 1.81 2.32 3.08 3.68 4.53 5.22 5.95 6.72 7.80 8.67
Y (1.58-2.09) || (2.03-2.67) || (2.68-3.53) || (3.19-4.22) || (3.91-5.19) || (4.48-5.96) || (5.07-6.81) || (5.68-7.69) || (6.51-8.93) || (7.17-9.94)
20-da 2.24 2.89 3.82 4.53 5.49 6.22 6.98 7.75 8.78 9.59
Y (1.97-2.56) || (2.53-3.30) || (3.35-4.36) || (3.96-5.16) || (4.77-6.25) || (5.39-7.08) || (6.01-7.95) || (6.64-8.84) || (7.46-10.0) || (8.08-11.0)
30-da 2.62 3.38 447 5.30 6.42 7.28 8.16 9.06 10.3 11.2
Y | (2.29-3.00) || (2.96-3.86) || (3.90-5.10) || (4.62-6.03) || (5.56-7.31) || (6.28-8.27) || (7.02-9.27) || (7.75-10.3) || (8.73-11.7) || (9.46-12.8)
45-da 3.03 3.91 5.16 6.09 7.33 8.26 9.21 10.2 11.4 124
Y (2.66-3.44) || (3.44-4.45) || (4.54-5.87) || (5.34-6.93) || (6.39-8.32) || (7.18-9.38) || (7.97-10.5) || (8.76-11.6) || (9.78-13.1) |[ (10.5-14.2)
60-da 3.33 4.32 5.70 6.70 8.01 8.98 9.96 10.9 12.2 13.2
Y (2.95-3.78) || (3.82-4.89) || (5.03-6.44) || (5.89-7.58) || (7.02-9.05) || (7.85-10.2) || (8.67-11.3) || (9.47-12.4) || (10.5-13.9) || (11.3-15.0)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
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
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

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.htmI?lat=33.5324&lon=-111.9568&data=depth&units=english&series=pds 1/4
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov

Disclaimer
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NOAA Atlas 14, Volume 1, Version 5 s
oy,

Location name: Paradise Valley, Arizona, USA* g” %
Latitude: 33.5324°, Longitude: -111.9568° i Y
Elevation: 1369.45 ft** 3 A
* source: ESRI Maps R s
** source: USGS T e

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1 ‘
. | Average recurrence interval (years) |
Duration
[ 1+ || 2 || 5 || 10 || 25 || 5 || 100 | 20 | 500 | 1000 |
5-min 2.27 2.96 4.02 4.82 5.92 6.76 7.62 8.48 9.65 10.5
(1.90-2.77) || (2.50-3.61) || (3.35-4.88) || (4.00-5.84) || (4.82-7.14) || (5.44-8.10) || (6.01-9.11) || (6.59-10.1) || (7.31-11.5) || (7.81-12.6)
10-min 1.72 2.26 3.06 3.68 4.51 5.15 5.80 6.46 7.34 8.02
(1.44-2.10) || (1.90-2.75) || (2.55-3.72) || (3.04-4.45) || (3.67-5.43) || (4.14-6.17) || (4.58-6.92) || (5.02-7.70) || (5.56-8.78) || (5.95-9.61)
15-min 142 1.86 2.52 3.04 3.72 4.25 4.79 5.34 6.07 6.63
(1.19-1.74) || (1.57-2.27) || (2.10-3.08) || (2.52-3.68) || (3.04-4.49) || (3.42-5.10) || (3.78-5.72) || (4.15-6.37) || (4.60-7.26) || (4.92-7.94)
30-min 0.958 1.25 1.70 2.05 2.51 2.86 3.22 3.59 4.09 4.46
(0.802-1.17) || (1.05-1.53) || (1.42-2.07) || (1.69-2.48) || (2.04-3.02) || (2.30-3.43) || (2.55-3.85) || (2.79-4.29) || (3.09-4.89) || (3.31-5.35)
60-min 0.593 0.776 1.05 1.27 1.55 1.77 2.00 222 2.53 2.76
(0.496-0.725)|(0.653-0.947)|| (0.877-1.28) || (1.05-1.53) || (1.26-1.87) || (1.43-2.12) || (1.58-2.38) || (1.73-2.65) || (1.91-3.02) || (2.05-3.31)
2hr 0.344 0.444 0.594 0.709 0.864 0.983 1.1 1.23 140 1.53
(0.292-0.410)((0.378-0.533)|((0.503-0.708)|((0.594-0.843)|| (0.716-1.02) || (0.804-1.16) || (0.890-1.30) || (0.972-1.45) || (1.08-1.65) || (1.15-1.81)
3-hr 0.250 0.321 0.421 0.500 0.611 0.700 0.792 0.888 1.02 1.13
(0.212-0.303)|/(0.273-0.390)|((0.356-0.509)||(0.419-0.601)|/(0.504-0.730)|[(0.569-0.832)||(0.633-0.941)|| (0.698-1.05) || (0.777-1.21) || (0.838-1.34)
6-hr 0.151 0.192 0.245 0.288 0.346 0.392 0.440 0.488 0.554 0.606
(0.131-0.179)||(0.166-0.227)||(0.211-0.289) [(0.246-0.338) || (0.292-0.404)||(0.325-0.456) || (0.359-0.511) [(0.391-0.568)||(0.433-0.645)||(0.463-0.707)
12-hr 0.085 0.107 0.135 0.157 0.188 0.211 0.235 0.259 0.291 0.316
(0.074-0.099)||(0.093-0.125)||(0.117-0.157)|(0.135-0.183)||(0.160-0.217)||(0.177-0.243)||(0.194-0.270) | (0.211-0.298) || (0.232-0.337)||(0.247-0.369)
24-hr 0.051 0.064 0.084 0.099 0.120 0.136 0.154 0.171 0.196 0.216
(0.044-0.059)|/(0.056-0.075)|((0.073-0.097)|((0.086-0.115)||(0.103-0.139)||(0.117-0.158)|((0.131-0.178)||(0.145-0.199)|((0.164-0.227)||(0.179-0.251)
2.da 0.027 0.035 0.046 0.055 0.067 0.077 0.088 0.099 0.114 0.126
Y 11(0.024-0.032)([(0.031-0.041)||(0.040-0.053)||(0.048-0.063) ||(0.058-0.078) |(0.067-0.089)|(0.075-0.101)||(0.084-0.114) ||(0.096-0.131) |(0.105-0.146)
3-day 0.020 0.025 0.033 0.039 0.048 0.056 0.063 0.072 0.083 0.092
(0.017-0.022)|((0.022-0.029)/{(0.029-0.038)|((0.034-0.045)||(0.042-0.056)/|(0.048-0.064)||(0.054-0.073)||(0.061-0.082)||(0.070-0.096)|(0.077-0.107)
4-da 0.016 0.020 0.026 0.032 0.039 0.045 0.051 0.058 0.068 0.076
Y (0.014-0.018)/(0.017-0.023)|((0.023-0.030)((0.027-0.036)||(0.034-0.045)||(0.039-0.052)||(0.044-0.059)||(0.049-0.067)|((0.057-0.078)||(0.062-0.087)
7-da 0.010 0.013 0.017 0.020 0.025 0.029 0.033 0.038 0.044 0.049
Y 1((0.009-0.012)|(0.011-0.015) |(0.015-0.020)||(0.018-0.023)|(0.022-0.029) ||(0.025-0.033) |(0.028-0.038) |0.032-0.043)|(0.036-0.051)||(0.040-0.056)
10-da 0.008 0.010 0.013 0.015 0.019 0.022 0.025 0.028 0.033 0.036
Y (0.007-0.009))((0.008-0.011)/{(0.011-0.015)/{(0.013-0.018)|{(0.016-0.022)||{(0.019-0.025)/|(0.021-0.028)||{(0.024-0.032)||{(0.027-0.037)||(0.030-0.04 1)
20-da 0.005 0.006 0.008 0.009 0.011 0.013 0.015 0.016 0.018 0.020
Y (0.004-0.005)|/(0.005-0.007)|((0.007-0.009)|{(0.008-0.011)||(0.010-0.013)||(0.011-0.015)/|(0.013-0.017)|(0.014-0.018)|((0.016-0.021)|{(0.017-0.023)
30-da 0.004 0.005 0.006 0.007 0.009 0.010 0.011 0.013 0.014 0.016
y (0.003-0.004)|((0.004-0.005)/|(0.005-0.007)/((0.006-0.008)|{(0.008-0.010){(0.009-0.011)||(0.010-0.013)|{(0.011-0.014)|{(0.012-0.016){(0.013-0.018)
45-da 0.003 0.004 0.005 0.006 0.007 0.008 0.009 0.009 0.011 0.011
y (0.002-0.003)|/(0.003-0.004)|((0.004-0.005)|((0.005-0.006)||(0.006-0.008)|((0.007-0.009)||(0.007-0.010)||(0.008-0.011)|((0.009-0.012)|{(0.010-0.013)
60-da 0.002 0.003 0.004 0.005 0.006 0.006 0.007 0.008 0.008 0.009
Y (0.002-0.003)/(0.003-0.003)|((0.003-0.004)|((0.004-0.005)||(0.005-0.006)||(0.005-0.007)||(0.006-0.008)||(0.007-0.009)|((0.007-0.010)||(0.008-0.010)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
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
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.
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PF graphical
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Watershed Model Schematic
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Legend

Hyd. Origin Description

1 Rational PH1-1

2 Rational PH1-2

3 Rational PH1-3

4 Rational PH1-1

5 Rational PH2-1

6 Combine Combined Flows for CLC Phase 1 and 2

Project: FRC-CLC-PH1.gpw Wednesday, 04 /12 /2017
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Hydrograph Return Period Reca

HydrafloxPHydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514

Hyd. |Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 |Rational | @ -m | e 0.504 | ----—-- 0.687 0.826 1.014 1.156 1.300 | PH1-1
2 |Rational = | - | - 1993 | - 2.718 3.266 4.010 4.572 5.140 | PH1-2
3 |Rational | - | e 1219 | - 1.663 1.998 2.453 2.796 3.144 | PH1-3
4 |Rational | - | e 0.504 | - 0.687 0.826 1.014 1.156 1.300 | PH1-1
5 |Rational | - | - 3591 | - 4.899 5.885 7.227 8.238 9.263 | PH2-1
6 |Combine 1, 25 3, | - 7306 | - 9.967 11.97 14.70 16.76 18.85 | Combined Flows for CLC Phase 1 an

Proj. file: FRC-CLC-PH1.gpw Wednesday, 04 /12 /2017




Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514

3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 0.504 1 10 302 | e | e e PH1-1
2 |Rational 1.993 1 10 1,196 | | | PH1-2
3 Rational 1.219 1 10 731 | e | e e PH1-3
4 |Rational 0.504 1 10 302 | | e e PH1-1
5 Rational 3.591 1 10 2% <1 Y N i — PH2-1
6 |Combine 7.306 1 10 4,384 1, 25 3, | e | Combined Flows for CLC Phase 1 an

FRC-CLC-PH1.gpw

Return Period: 2 Year

Wednesday, 04 / 12 /2017




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Wednesday, 04 / 12/ 2017

Hyd. No. 1

PH1-1

Hydrograph type = Rational Peak discharge = 0.504 cfs

Storm frequency = 2yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 302 cuft

Drainage area = 0.340 ac Runoff coeff. = 0.65*

Intensity = 2.280 in/hr Tc by User = 10.00 min

IDF Curve = Paradise Valley.IDF Asc/Rec limb fact =11

* Composite (Area/C) = [(0.110 x 0.95) + (0.230 x 0.50)] / 0.340

PH1-1

Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20
Time (min)

——— Hyd No. 1



Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514

5

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 0.687 1 10 412 | e | e e PH1-1
2 |Rational 2.718 1 10 1,631 | e | e e PH1-2
3 Rational 1.663 1 10 998 | e | e e PH1-3
4 |Rational 0.687 1 10 412 | e e e PH1-1
5 Rational 4.899 1 10 2939 | | e e PH2-1
6 |Combine 9.967 1 10 5,980 1, 25 3, | | Combined Flows for CLC Phase 1 an

FRC-CLC-PH1.gpw

Return Period: 5 Year

Wednesday, 04 / 12 /2017




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Wednesday, 04 / 12/ 2017

Hyd. No. 1

PH1-1

Hydrograph type = Rational Peak discharge = 0.687 cfs

Storm frequency = 5yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 412 cuft

Drainage area = 0.340 ac Runoff coeff. = 0.65*

Intensity = 3.110in/hr Tc by User = 10.00 min

IDF Curve = Paradise Valley.IDF Asc/Rec limb fact =11

* Composite (Area/C) = [(0.110 x 0.95) + (0.230 x 0.50)] / 0.340

PH1-1

Q (cfs) Hyd. No. 1 - 5 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70

0.60 / \ 0.60

0.50 / AN 0.50
0.40 / \ 0.40
0.30 0.30

0.20 / \ 0.20

0.10 / \ 0.10
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20

Time (min)

——— Hyd No. 1



Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 0.826 1 10 495 | e | e e PH1-1
2 |Rational 3.266 1 10 1,959 | | | PH1-2
3 Rational 1.998 1 10 L <1 I IR I Ut R p— PH1-3
4 |Rational 0.826 1 10 /e S [ e R — PH1-1
5 Rational 5.885 1 10 3531 | | e | e PH2-1
6 |Combine 11.97 1 10 7,184 1, 25 3, | | Combined Flows for CLC Phase 1 an

FRC-CLC-PH1.gpw

Return Period: 10 Year

Wednesday, 04 / 12 /2017




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Wednesday, 04 / 12/ 2017

Hyd. No. 1

PH1-1

Hydrograph type = Rational Peak discharge = 0.826 cfs

Storm frequency = 10 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 495 cuft

Drainage area = 0.340 ac Runoff coeff. = 0.65*

Intensity = 3.736 in/hr Tc by User = 10.00 min

IDF Curve = Paradise Valley.IDF Asc/Rec limb fact =11

* Composite (Area/C) = [(0.110 x 0.95) + (0.230 x 0.50)] / 0.340

PH1-1

Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 // \\ 0.80
0.70 0.70

/ g \\
0.60 0.60
0.50 0.50
0.40 / \ 0.40
0.30 // \\ 0.30
0.20 0.20
/ g \\
0.10 0.10
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20
Time (min)

——— Hyd No. 1
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514

9

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 1.014 1 10 608 | e | e e PH1-1
2 |Rational 4.010 1 10 2,406 | | e PH1-2
3 Rational 2.453 1 10 1,472 | | e | e PH1-3
4  |Rational 1.014 1 10 608 | | e e PH1-1
5 Rational 7.227 1 10 4336 | | e e PH2-1
6 |Combine 14.70 1 10 8,822 1, 25 3, | | Combined Flows for CLC Phase 1 an

FRC-CLC-PH1.gpw

Return Period: 25 Year

Wednesday, 04 / 12 /2017
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Wednesday, 04 / 12/ 2017
Hyd. No. 1

PH1-1

Hydrograph type Rational Peak discharge 1.014 cfs

Storm frequency = 25yrs Time to peak = 10 min
Time interval = 1 min Hyd. volume = 608 cuft
Drainage area = 0.340 ac Runoff coeff. = 0.65*
Intensity = 4.588 in/hr Tc by User = 10.00 min
IDF Curve = Paradise Valley.IDF Asc/Rec limb fact =11
* Composite (Area/C) = [(0.110 x 0.95) + (0.230 x 0.50)] / 0.340
PH1-1
Q (cfs) Hyd. No. 1 -- 25 Year Q (cfs)
2.00 2.00

1.00 /A\ 1.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20

Time (min)
——— Hyd No. 1
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 1.156 1 10 694 | e | e e PH1-1
2 Rational 4572 1 10 2743 | e | e PH1-2
3 Rational 2.796 1 10 1,678 | e | e e PH1-3
4 Rational 1.156 1 10 694 | e | e e PH1-1
5 Rational 8.238 1 10 4943 | e | e e PH2-1
6 |Combine 16.76 1 10 10,057 1, 25 3, | | Combined Flows for CLC Phase 1 an

FRC-CLC-PH1.gpw

Return Period: 50 Year

Wednesday, 04 / 12 /2017
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Wednesday, 04 / 12/ 2017
Hyd. No. 1

PH1-1

Hydrograph type Rational Peak discharge 1.156 cfs

Storm frequency = 50 yrs Time to peak = 10 min
Time interval = 1 min Hyd. volume = 694 cuft
Drainage area = 0.340 ac Runoff coeff. = 0.65*
Intensity = 5.231 in/hr Tc by User = 10.00 min
IDF Curve = Paradise Valley.IDF Asc/Rec limb fact =11
* Composite (Area/C) = [(0.110 x 0.95) + (0.230 x 0.50)] / 0.340
PH1-1
Q (cfs) Hyd. No. 1 -- 50 Year Q (cfs)
2.00 2.00

1.00 / \ 1.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20

Time (min)
——— Hyd No. 1



Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514
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Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 1.300 1 10 780 | e | e e PH1-1
2 |Rational 5.140 1 10 3084 | | e PH1-2
3 Rational 3.144 1 10 1,887 | e | e | e PH1-3
4 |Rational 1.300 1 10 780 | | e e PH1-1
5 Rational 9.263 1 10 5558 | e | e | e PH2-1
6 |Combine 18.85 1 10 11,309 1, 25 3, | | Combined Flows for CLC Phase 1 an

FRC-CLC-PH1.gpw

Return Period: 100 Year

Wednesday, 04 / 12 /2017
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Wednesday, 04 / 12/ 2017
Hyd. No. 1

PH1-1

Hydrograph type Rational Peak discharge 1.300 cfs

Storm frequency = 100 yrs Time to peak = 10 min
Time interval = 1 min Hyd. volume = 780 cuft
Drainage area = 0.340 ac Runoff coeff. = 0.65*
Intensity = 5.881 in/hr Tc by User = 10.00 min
IDF Curve = Paradise Valley.IDF Asc/Rec limb fact =11
* Composite (Area/C) = [(0.110 x 0.95) + (0.230 x 0.50)] / 0.340
PH1-1
Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
2.00 2.00

1.00 // \ 1.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20

Time (min)
——— Hyd No. 1
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NEW CHURCH FINAL DRAINAGE REPORT Nov 20, 2015
FRANCISCAN RENEWAL CENTER

1.0 INTRODUCTION

1.1.  Scope

Coe & Van Loo, Consultants, Inc. (CVL) has been contracted by Franciscan Renewal Center to
provide engineering services in support of the proposed new church (the site). The purpose of
this report is to provide hydrologic and drainage design information for the proposed

improvements.

1.2.  Site Location

The site is located within a portion of the Town of Paradise Valley jurisdiction and a portion of
Maricopa County jurisdiction, Arizona. The Center is bounded on the north by East Cactus Wren
Road and private land owners, on the south by East Lincoln Drive, on the west by private land
owners, and on the east by private land owners (see Figure 1). In addition, the site is located in
the southeast quarter of the northwest quarter of Section 9, Township 2 North, Range 4 East of
the Gila and Salt River Meridian. The new church is located approximately in the south-central

portion of the Center property.

1.3. Proposed Development

The new church will be constructed in coordination with the other phases of the site, specifically
the permanent Offsite Detention Basins. The first phase consisted of the construction of the
Assisi Lodging Building that was approved and completed in March 2015. The second phase
includes the construction of the permanent detention basins. The New Church phase includes the
construction of new buildings, access roads, and parking areas throughout the site.

1.4. Regulatory Jurisdiction

The Drainage Report has been prepared and the site will be designed in accordance with the
current versions of the Maricopa County Drainage Policies and Standards (Reference 3),
Drainage Design Manuals for Maricopa County, Volume 1 — Hydrology (Reference 1) and
Volume 2 - Hydraulics (Reference 2) and Section 1205 of the Maricopa County Zoning

Ordinance.

N:\0110199205\Hydro\Reports\FDR - Church\Report\151120-FDR-Franciscan-NewChurch.doc
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In addition and based on a meeting with the Maricopa County Building Department that took
place on January 8, 2013, it was agreed to:
e Design the site on pre-developed versus post-developed flow conditions by reducing the
impact of the offsite flow and detaining it upstream at the north edge of the site and
therefore reducing the post developed peak flows downstream.

e It was also agreed that first flush would be addressed with each phase of development.

2.0 EXISTING CONDITIONS

The site is a church campus, which slopes generally southeasterly. The existing on-site runoff
that emerges from the church facilities and open areas flows in a southeasterly direction to the
east property line near the south end of the site. The on-site runoff is not retained. The offsite
runoff flows proceed through the site as sheetflow and not through any conveyance systems. All
flows discharge towards the adjacent private properties to the east.

3.0 MANAGEMENT OF OFF-SITE RUNOFF

The off-site runoff impacting the site is from the mountains located on the north side of the site.
The off-site area is covered with open space, residential houses and local streets. The off-site
watershed areas were delineated using the 2 foot contours obtained from FCDMC. The total
watershed area is less than 160 acres, hence the Maricopa County’s Rational Method along with
NOAA Atlas 14 precipitation values were used to determine the flows (see Appendix A). The
summary of offsite flows entering the property and mitigation via offsite detention basins is
shown in Appendix E.

4.0 MANAGEMENT OF ON-SITE RUNOFF

All retained water in Offsite Basin R3 will be discharged within 36 hours through a 12” diameter
bleed off pipe with a 24”x24” bubble-up structure on the downstream end as shown in Plate 1 —
Drainage Map. Offsite Basin R4 retains one foot of water and will not require bleed off pipes or

Drywells. Both of these basins protect the new church site from 100-year offsite flows.

N:\0110199205\Hydro\Reports\FDR - Church\Report\151120-FDR-Franciscan-NewChurch.doc
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Onsite stormwater generated south of Offsite Basin R3 and east of Offsite Basin R4 flows
towards the proposed west parking lot for the new church. These flows are calculated
anticipating future build-out of parking areas west of the church as shown in Plate 1 — Drainage
Map. Portions of the total area affecting the west side of the church either drains into Offsite
Basin R4 or into the low area near the south property line at Lincoln Drive. Additionally,
portions of the total area southeast of Offsite Basin R4 are not anticipated for paving in the

future. The C values for these areas are shown in the table in Appendix B and on Plate 1.

Collection of onsite stormwater (defined in this report as the water generated from the areas west
of the church to the property line and the church site itself) will be accomplished via a grate in
the west parking lot, a catch basin south of the church, area drains along the east side of the
church and storm drain. Grate-inlet (GR-1) and catch basin (CB-1) calculations including
clogging factors were performed adjacent to the west side of the new church to determine how
much flow bypasses the parking lot grate (located in an inverted crown). Bypass flow is
intercepted from the parking lot by a catch basin located at the south side of the new church. The
storm drain will outfall into Onsite Basin R-C east of the church (see Appendix C for inlet
capacity and storm drain calculations and Plate 1). Flow from Subbasin A and B will drain to
GR-1. Flows from Subbasin C will drain into Basin R-A, overflow from R-A and bypass flows
from GR-1 will drain to CB-1 (see Appendix D for Retention Basin calculations (pre versus
post). Flows from Subbasin D will drain to R-B and R-C. Overtopping flows from R-B drain to
R-C. Flows generated from the church building itself (2 cfs total) are intercepted by area drains
located in landscaped areas around the church and connected by laterals to the proposed storm
drain running west to east along the south side of the church building and into Basin R-C.

Retention Basins R-A, R-B and R-C drain in 36 hrs via drywells (see Appendix D).

N:\0110199205\Hydro\Reports\FDR - Church\Report\151120-FDR-Franciscan-NewChurch.doc
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5.0

FLOOD ZONE INFORMATION

The Maricopa County, Arizona and Incorporated Areas, Flood Insurance Rate Map (FIRM),
Community-Panel Number 04013C1765L, Map Revised October 16, 2013 (Reference 5),

indicates the subject site falls within Zone X (see Figure 2).

Zone X within the project area is defined as "Areas of 500-year flood; areas of 100-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 100-year flood". Therefore, coordination with FEMA is not required.

6.0

SUMMARY AND CONCLUSIONS

. On-site storm water runoff affecting the new church from Subbasins A and B are

collected in Retention Basin R-A via three scuppers (SC-1, SC-2, SC-3) and by a grate in

the west parking lot.

. A catch basin inlet (CB-1) intercepts bypass flow from Retention Basin R-A and GR-1.

Flow from the church building (D-1) are captured by area drains in the landscape areas
around the church and routed to the stormdrain then to Retention Basin R-C.
Flows from Subbasin D (D2 and D3) sheet flow through the parking lot and drain into

retention basins R-B and R-C via scuppers.

. The proposed 100-year peak flow from onsite and offsite leaving the site (includes future

phases) is equal or less than the current 100-year peak discharge (see Appendix E).

. Offsite flows are detained in Offsite Basins R3 and R4. Therefore offsite flows coming

from outside the Franciscan property will not affect the new church site.

. A bubble-up structure drains Offsite Basin R3 at a rate that does not increase peak onsite

flows affecting the new church site.

N:\0110199205\Hydro\Reports\FDR - Church\Report\151120-FDR-Franciscan-NewChurch.doc
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Precipitation Frequency Data Server Page 1 of 4

NOAA Atlas 14, Volume 1, Version 5
Location name: Paradise Valley, Arizona, US*
Latitude: 33.5382°, Longitude: -111.9562°
Elevation: 1440 ft*

* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps & aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’
Durati | Average recurrence interval (years)
uration
[ 1 [ 2 ] 5 ][ 10 | 25 [ 50 ][ 100 ] 200 ][ 500 | 1000 |
5-min 0.189 0.247 0.335 0.403 0.494 0.564 0.635 0.707 0.805 0.879
(0.158-0.231)[[(0.208-0.302)||(0.279-0.408)| [(0.334-0.488)||(0.402-0.596)| |(0.454-0.676)| |(0.502-0.760)||(0.550-0.845)| |(0.609-0.963)| |(0.652-1.05)
10-min 0.287 0.377 0.511 0.613 0.752 0.859 0.967 1.08 1.23 1.34
(0.240-0.352)(|(0.316-0.460)|[(0.425-0.621)(|(0.508-0.743)(/(0.612-0.907)|| (0.690-1.03) || (0.764-1.16) || (0.837-1.29) || (0.927-1.47) |((0.992-1.60),
15-min 0.357 0.467 0.633 0.761 0.932 1.07 1.20 1.34 1.52 1.66
(0.298-0.436)[[(0.392-0.570)||(0.527-0.770)| [(0.629-0.921)|| (0.759-1.12) || (0.856-1.28) || (0.947-1.43) || (1.04-1.60) || (1.15-1.82) ||(1.23-1.99)
30-min 0.481 0.628 0.852 1.02 1.26 1.43 1.61 1.80 2.05 2.23
(0.401-0.587)|[(0.528-0.768)|| (0.710-1.04) || (0.847-1.24) || (1.02-1.51) || (1.15-1.72) || (1.28-1.93) || (1.40-2.15) || (1.55-2.45) ||(1.66-2.68)
60-min 0.595 0.778 1.06 1.27 1.55 1.77 2.00 2.23 2.53 2.76
(0.497-0.727)||(0.654-0.950)|| (0.878-1.28) || (1.05-1.54) || (1.27-1.87) || (1.43-2.13) || (1.58-2.39) || (1.73-2.66) || (1.92-3.03) |[(2.05-3.31)
2-hr 0.689 0.892 1.19 1.42 1.74 1.97 2.22 2.47 2.80 3.06
(0.584-0.824)| (0.757-1.07) || (1.01-1.42) || (1.19-1.69) || (1.43-2.05) || (1.61-2.33) |[\(1.78-2.61)/|| (1.95-2.90) || (2.16-3.30) ||(2.31-3.63)
3-hr 0.757 0.970 1.27 1.51 1.85 2.1 2.39 2.68 3.08 3.40
(0.639-0.917)|| (0.823-1.18) || (1.07-1.54) || (1.26-1.82) || (1.52-2.20) || (1.72-2.51) || (1.91-2.84) || (2.10-3.18) || (2.34-3.66) ||(2.53-4.05)
6-hr 0.912 1.15 1.48 1.73 2.08 2.36 2.64 293 3.33 3.64
(0.785-1.08) |[ (0.997-1.37) || (1.27-1.74) || (1.48-2.03) || (1.75-2.43) || (1.95-2.74) || (2.16-3.07) || (2.35-3.42) || (2.60-3.88) ||(2.78-4.25)
12-hr 1.02 1.29 1.64 1.91 2.27 2.55 2.84 3.13 3.52 3.82
(0.890-1.20) || (1.12-1.51) || (1.41-1.90) || (1.64-2.21) || (1.93-2.62) || (2.14-2.94) || (2.35-3.27) || (2.56-3.61) || (2.80-4.08) ||(2.99-4.46)
24-hr 1.22 1.55 2.01 2.37 2.88 3.27 3.69 4.12 4.71 5.19
(1.06-1.43) || (1.35-1.82) || (1.74-2.37) || (2.05-2.79) || (2.47-3.38) || (2.79-3.84) || (3.13-4.33) || (3.46-4.84) || (3.91-5.53) || (4.26-6.11)
2-da 1.32 1.69 2.22 2.65 3.24 3.72 4.22 4.74 5.48 6.07
Y || (1.15-154) || (1.47-1.97) || (1.93-2.59) || (2.29-3.08) || (2.79-3.77) || (3.18-4.31) || (3.58-4.90) || (3.99-5.51) || (4.56-6.38) || (5.00-7.08)
3-da 1.41 1.80 2.38 2.84 3.49 4.02 4.58 517 6.00 6.67
y (1.23-1.64) || (1.57-2.09) || (2.06-2.76) || (2.46-3.30) || (3.01-4.05) || (3.43-4.66) || (3.88-5.31) || (4.35-6.00) || (4.98-6.96) || (5.49-7.76)
4-da 1.49 1.91 2.53 3.03 3.74 4.32 4.93 5.59 6.51 7.27
y (1.30-1.73) || (1.67-2.22) || (2.20-2.93) || (2.62-3.51) || (3.22-4.34) || (3.69-5.00) || (4.19-5.71) || (4.70-6.49) || (5.41-7.54) ||(5.98-8.44)
7-da 1.69 216 2.87 3.44 4.25 4.90 5.60 6.35 7.40 8.25
Y || (1.46-1.97) || (1.87-2.52) | (2.47-3.34) || (2.96-4.00) || (3.63-4.94) || (4.17-5.69) || (4.73-6.50) | (5.31-7.39) || (6.11-8.61) || (6.75-9.61)
10-da 1.82 2.33 3.09 3.70 4.55 5.24 5.97 6.74 7.83 8.70
y (1.58-2.11) || (2.02-2.71) || (2.67-3.58) || (3.19-4.28) || (3.90-5.25) || (4.47-6.03) || (5.06-6.89) || (5.67-7.78) || (6.50-9.03) ||(7.15-10.1)
20-da 2.25 2.90 3.84 4.55 5.52 6.25 7.01 7.78 8.82 9.63
Y || (1.97-2.59) || (2.53-3.34) || (3.35-4.42) || (3.95-5.23) || (4.77-6.33) || (5.39-7.17) || (6.01-8.06) || (6.63-8.95) || (7.45-10.2) || (8.07-11.1)
30-da 2.64 3.40 4.49 5.33 6.45 7.31 8.20 9.1 10.3 11.3
y (2.29-3.03) || (2.96-3.91) || (3.90-5.15) || (4.62-6.11) || (5.56-7.39) || (6.28-8.37) || (7.02-9.38) || (7.75-10.4) || (8.73-11.8) || (9.45-12.9)
45-da 3.04 3.92 5.18 6.11 7.35 8.29 9.24 10.2 11.5 12.4
Yy (2.66-3.48) || (3.44-4.49) || (4.53-5.92) || (5.34-6.99) || (6.39-8.40) || (7.18-9.47) || (7.96-10.6) || (8.75-11.7) || (9.76-13.2) ||(10.5-14.3)
60-da 3.35 4.33 5.7 6.72 8.03 9.00 9.99 11.0 12.2 13.2
Y || (2.95-3.81) || (3.81-4.93) || (5.02-6.49) || (5.89-7.64) || (7.02-9.12) || (7.84-10.2) || (8.65-11.4) || (9.46-12.5) || (10.5-14.0) || (11.2-15.1)
" Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
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
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.
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Rational Method Calculations



SUMMARY OF RATIONAL METHOD PEAK FLOW HYDROLOGY

Franciscan Renewal Center - New Church

CP Concentration Point Sub- basin Area | Water Course Length | High Elevation [Low Elevation C i Tc Q
(ac) ft ft ft Weighted Runoff Coefficient In_ten5|ty Time of Concentratlon Peak Flow Rate
(in/hr) (min) (cfs)
Return Period Return Period Return Period Return Period
10-Year 50-Year | 100-Year | 10-Year | 50-Year ] 100-Year | 10-Year | 50-Year | 100-Year | 10-Year 50-Year 100-Year
A (to GR-1) 2.28 461 1371 1367 0.74 0.89 0.92 2.9 4.2 5 17.4 15 14.1 5 9 10
B+C (to SC-1,2,3 & CB-1) 1.17 240 1368 1367 0.52 0.62 0.65 3 4.5 5.2 15.9 13.6 12.8 2 3 4
D-1 (to area drains) 0.39 140 1367.6 1367 0.95 0.95 0.95 3.4 5.1 6 11.8 10.2 9.6 1 2 2
D-2 (to SC-4) 1.05 370 1367.2 1364.8 0.95 0.95 0.95 2.9 4.2 5 17.5 15.1 14.3 3 4 5
D-3 (to SC-5) 0.77 196 1366 1364.6 0.95 0.95 0.95 3.5 5.2 6 11.7 10 9.4 3 4 4
Reference: Drainage Design Manual for Maricopa County, Hydrology, February 10, 2011
Notes:
T, = Time of concentration = 11.4L%°K,,*%253%38 (Equation 3.2, Papadakis and kazan equation, 1987)
L = Length of the longest flow path, miles.
S = Watercourse slope, feet/mile.
Ky, = Watershed resistance coefficient = mlog,,A + b, where A= drainage area in acres, m and b values from (Table 3.1).
Q = Peak discharge = C*I*A, cfs. (Equation 3.1)
i = Average rainfall intensity, in in/hr, lasting for a T.. Determined using the I-D-F curve from the NOAA Atlas 14 PRECIPITATION FREQUENCY ESTIMATES
C = Runoff coefficient (see Appendix D).
N:\01\0199205\Hydro\Excel\Hydro-Exist Cond & Half Church 08-05-2015-jkk.xIs 11/19/2015
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Worksheet for Grate GR-1

Project Description

Solve For Efficiency

Input Data

Roughness Coefficient 0.016

Slope 0.25 %

Left Side Slope 200 %

Right Side Slope 200 %

Bottom Width 20 ft

Discharge 10.0 ft¥/s

Grate Width 20 ft

Grate Length 9.0 ft

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

Clogging 50 %

Options

Grate Flow Option Exclude None

Results

Efficiency 7069 %

Intercepted Flow 71 ft¥s

Bypass Flow 29 ft¥s

Flow Area 6.7 ft2

Wetted Perimeter 36.7 ft

Top Width 36.6 ft

Velocity 1.5 ft/s

Splash Over Velocity 12.3 ft/s

Frontal Flow Factor 1.00

Side Flow Factor 0.67

Grate Flow Ratio 0.10

Active Grate Length 45 ft

Critical Depth 0.28 ft

Critical Slope 0.0070 f/ft

Froude Number 0.62

Flow Type Subcritical

Specific Energy 0.38 ft

Velocity Head 0.03 ft

Depth 0.35 ft
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03]

11/19/2015 6:29:46 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Cross Section for Grate GR-1

Project Description

Solve For Efficiency

Input Data

Roughness Coefficient 0.016
Slope 0.25 %
Left Side Slope 200 %
Right Side Slope 200 %
Bottom Width 20 ft
Discharge 10.0 ft¥/s
Efficiency 7069 %
Grate Width 20 ft
Grate Length 9.0 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50 %

Cross Section Image

— 57 —
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T
201t
[ [
W 4 B_
H: 1
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03]

11/19/2015 6:29:22 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Catchbasin CB-1

Project Description

Solve For Efficiency

Input Data

Discharge 6.9 ft¥s
Slope 0.25 %
Gutter Width 142 ft
Gutter Cross Slope 0.059 f/ft
Road Cross Slope 0.020 f/ft
Roughness Coefficient 0.016

Curb Opening Length 12.00 ft
Local Depression 2.00 in
Local Depression Width 142 ft
Results

Efficiency 9243 %
Intercepted Flow 6.4 ft¥s
Bypass Flow 0.5 ft¥s
Spread 191 ft
Depth 0.44 ft
Flow Area 3.7 ft?
Gutter Depression 0.055 ft
Total Depression 0.22 ft
Velocity 1.9 ft/s
Equivalent Cross Slope 0.05207  ft/ft
Length Factor 0.76

Total Interception Length 15.76 ft
Messages

Notes

Size on plans accounts for 1.25 clogging factor per County Requirements.

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03]
11/20/2015 6:24:50 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Cross Section for Catchbasin CB-1

Project Description

Solve For Efficiency

Input Data

Discharge 6.9 ft¥s
Slope 0.25 9%
Gutter Width 142 ft
Gutter Cross Slope 0.059 ft/ft
Road Cross Slope 0.020 fu/ft
Roughness Coefficient 0.016
Local Depression 2.00 in
Local Depression Width 142 ft
Efficiency 9243 %
Curb Opening Length 12.00 ft

Cross Section Image

" 57
|/ .44 ft
-
' 1941 ft |
I |
W 4 B_
H:1
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03]

11/19/2015 6:32:51 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Print Preview

Church Area Drains

N &7 OF-1

Church Area Drains

MH-2

Bentley StormCAD V8 XM Edition
New Church FRC.stc Bentley Systems, Inc. Haestad Methods Solution Center [08.09.081.00]

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA

11/19/2015 +1-203-755-1666 Page 1 of 1



FlexTable: Conduit Table (New Church FRC.stc)

Current Time: 0.000 min

GR-1 MH-1 64.00 63.75 60.0 0.004 | Circular Pipe Concrete
MH-1 CB-1 63.65 63.30 50.0 0.007 | Circular Pipe Concrete 0.013| 18.0 7.10 8.79 2.15 2.30
CB-1 MH-2 63.20 62.88 80.0 0.004 | Circular Pipe | Concrete 0.013| 240/ 14.00 14.31 1.90 2.12
Church . s
- . 2.22 2.15
P-4 MH-2 Area Drains 62.78 62.55 70.0 0.003 | Circular Pipe Concrete 0.013| 24.0| 14.00 12.97
P-5 g:‘:;cgrams MH-3 62.45 62.25 65.0 0.003 | Gircular Pipe | Concrete 0.013] 240/ 15.00 12,55 4.77 66.70 66.30 64.16 63.69 2.25 2.05
P-6 gr:;cgrains MH-3 64.25 62.25 78.0 0.026 | Gircular Pipe | Concrete 0.013| 180| 1.00 16.82 5.22 66.60 66.30 64.62 63.69 0.85 2.55
p-7 MH-3 OF-1 62.15 60.20 250.0 0.008 | Circular Pipe | Concrete 0.013| 24.0| 16.00 19.98 7.07 66.30 63.20 63.59 61.55 2.15 1.00

Bentley StormCAD V8 XM Edition
New Church FRC.stc Bentley Systems, Inc. Haestad Methods Solution Center [08.09.081.00]

11/20/2015 27 Siemon Gompany Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1









APPENDIX D

Retention Basin, Rip-rap, Scupper and
Drywell Calculations



Franciscan Renewal Center - New Church
Post On-site Runoff Coefficient Factor Calculation

Subbasin * A3 B C D
TOT AREA (ac.) 2.28 0.66 0.51 2.21
2 0.95 2.12 - 0.51 2.21
C value 0.65 0.15 0.66 - -
Weighted C 0.92 0.65 0.95 0.95
Notes:
1. See Plate 1 - Drainage Map
2. From Table 3.2, Hydrology Manual, FCDMC.
C =0.95 - average 100-yr value for 'Pavement and Rooftops' (P)
C=0.65 - average 100-yr value for 'Low Density Residential' (LDR)
3. A portion of Subbasin A has a C value of 0.65
4. Weighted C (for post retention)
Pre On-site Runoff Coefficient Factor Calculation
Subbasin * A B C D
TOT AREA (ac.) 2.28 0.66 0.51 2.21
) 0.95 - - - -
Cvalue 0.65 2.28 0.66 0.51 2.21
Weighted C 0.65 0.65 0.65 0.65
Notes:

1. See Plate 1 - Drainage Map
2. From Table 3.2, Hydrology Manual, FCDMC.
C =0.65 - average 100-yr value for 'Low Density Residential'

N:\01\0199205\Hydro\Excel\New Church - C Factor Calculations 150929.xIsx

11/20/2015



Summary of Onsite Retention Basins
Franciscan Renewal Center - New Church

Retention ™ Drainage Runoff @ Precipitation ® | Volume ® Volume Provided ©
Sub-Watershed Area Coefficient Required | Retention Basin ©) Depth Area Area Total
ID A C P Vieq ID D AgorT Atop Vp
(acres) (inches) (acre-ft) (ft) (acres) | (acres) | (acre-ft)
C (pre) 0.51 0.65 2.22 0.061 1.0 0.0075 | 0.0250 0.016
C (post) 0.51 0.95 2.22 0.090 RA D
C (first-flush) 0.51 1.00 0.500 0.021
Sub-Total 0.028 0.016
A+B+C+D (pre) 5.66 0.65 2.22 0.681 3.0 0.051 0.132 0.276
A+B+C+D (post) 5.66 0.90 2.22 0.937 ®)
- R-B & R-C
A+B+C+D (first-flush) 5.66 1.00 0.500 0.236
Sub-Total 0.257 0.276
TOTAL 0.285 0.292
Reference: Drainage Policies and Standards for Maricopa County, Arizona, Draft January 2013.
Drainage Design Manual for Maricopa County, Arizona, Hydrology, August, 2013.
Notes:
1. Sub-basin delineations per Drainage Map (Plate 1).
2. 100-year C-Value of 0.65 for pre 'LDR' and 0.945 for post 'P' (per Table 3.2, Hydrology Manual, FCDMC)
3. Estimated 100-year, 2-hour precipitation depth, P=2.22 inches per NOAA 14 PRECIPITATION FREQUENCY ESTIMATES.
4. Vieq = AX C x (P/12) = volume required for retention in acre-ft.
5. Vp =D X (Arop + Agorr)/2= retention volume provided in acre-ft.
6. Proposed retention basins; retention basin R-B includes sump and basin.
7. Proposed retention basin R-A overflows to Catchbasin CB-1
8. Proposed retention basin R-B overflow/weirflows to R-C.
N:\01\0199205\Hydro\Excel\Hydro-Exist Cond & Half Church 08-05-2015-jkk.xIsHydro-Exist Cond & Half Church 08-05-2015-jkk.xIsOnsite_Retention 11/19/2015



Franciscan Renewal Center - Proposed Conditions
Scupper Size Verification and Riprap Sizing Calculations - per Maricopa County

Flow Depth
Blue = required inputs (assume b and d until Qc is close to Qk) Scupper Width in Scupper
. Width o . . . Flow Depth Riprap Size Riprap Size Riprap Layer
ID Unit Discharge (wetted area/flow depth) Drop Slope Known Q | Calculated Q | Manning's 'n Flow Area Hydraulic Radius | Top Width (of flow) (Manning's) Calculated Provided Thickness
q= Q/W W SO (Sf) Qk Qc n' b*d R b d d50 d50 T
(cfslft) (ft) (ft/ft) (cfs) (cfs) () (ft) (ft) (ft) (ft) (ft) (in) (in) (in)
SC-1 0.68 2.0 0.17 1.3 1.3 0.069 0.4 0.19 2.0 0.23 0.33 3.9 6.0 12.0
SC-2 0.67 2.0 0.17 1.3 1.3 0.069 0.5 0.19 2.0 0.23 0.32 3.9 6.0 12.0
SC-3 0.67 2.0 0.17 1.3 1.3 0.069 0.5 0.19 2.0 0.23 0.32 3.9 6.0 12.0
SC-4 1.25 4.0 0.17 5.0 5.0 0.069 13 0.28 4.0 0.33 0.45 5.4 6.0 12.0
SC-5 1.00 4.0 0.17 4.0 4.0 0.069 11 0.25 4.0 0.29 0.40 4.8 6.0 12.0
Sloped Drop Structure/Rock Chute Calculated Q = 1.486/n*A*R®?S? (or from HEC-RAS, obtain b and d)
(Riprap Sizing, Equation 6.41 and 6.42 from FCDMC Volume I, Hydraulics Manual, 2013, page 6-55) where S; = Sy; assume rectangular channel
; 0520704
0.529 0307 .
dsy = 0.69g 5, 0.1=5p<0.4 (6.42)
where:
dsp = the median diameter (ft),
q = unit discharge (cfs/ft), (discharge divided by the width where the

width is defined as the wetted area divided by the flow depth and the
flow depth can be the Manning’s equation-based normal depth or the
maximum flow depth from HEC-RAS), and

So = channel bed slope (ft/ft).

it should be noted that these two equations are for loose niprap on the slope of the structure. For
downstream of the sloped drop structure, the equation above for Downstream of Grade Control/
Drop Structure should be used. The thickness for the riprap layer on the slope should be at least
2d55. A granular filter should be used beneath the riprap layer. The design for rock chutes and
downstream energy dissipators can be found in Lorenz et al. (2000).

Notes:
1. Equations include a safety factor of 1.5; Layer thickness (T) = 2*dx.

2. Rip-rap layer requires filter fabric.
3. 4 cfs from Sub-watersheds B+C divided between three scuppers into R-A

N:\01\0199205\Hydro\Exce\FRC_Church Riprap Calculations.xls 11/19/2015



Franciscan Church
Retention Basin Drywell Calculations

Retention Volume Volume Flowrate Required to Drain Drywell Number of Number of
Basin @ Required ® | Required @ Basin Within 36 Hours @ Flowrate Capacity @ Drywells Required ® Drywells Provided ©
ID (acre-ft) (ft%) (cfs) (cfs)
R-A 0.016 697 0.01 0.07 1 1
R-B 0.276 12,023 0.09 0.07 2 2
R-C 0.276 12,023 0.09 0.07 2 2
Total 4 4
Notes:
1. Volume Required To be Drained By Drywell.
2. Flowrate Required To Drain Basin Within 36 Hours = (Volume Required To Be Drain By Drywell) / (36 x 3600).
3. Per vicinity percolation testing, percolation rate is 0.34 cfs. Value de-rated by 5 per County requirements for clay soils.
Drywell Flowrate will be verified at time of construction and drywells added to satisfy requirements.
4. Total number of drywells required = (Flowrate Required to Drain Basin within 36 Hours) / (Drywell Flowrate Capacity)
5. Initially one drywell will be installed to check the actual flowrate of drywell. Calculations will be revised with the new flowrates

and accordingly to the City of Phoenix Standards.
The amount of drywells needed may change due to revised flow rate.




October 28, 2015

A.R. Mays Construction

6900 E. Indian School Road, Suite 210
Scottsdale, AZ 85251

ATTN: Joel Canchola

Re:
SWC Lincoln Dr. & 56th Street
Paradise Valley, AZ
Job15#: 10-002
Percolation Test Results for Drywell # 1

Dear Joel Canchola,

Pursuant to your request, we have performed a constant head percolation test on the Drainage System at the above
referenced location.

The test on Drywell No. 1 commenced on 10/27/15 at 1:35 PM and was completed at 2:35 PM the same day with a total
volume flow of 9,423 GAL. The average percolation rate for the well over the last fifteen minutes of the test is 0.34 cubic
feet per second.

If you have any questions or require additional information, please do not hesitate to contact me.

Regards,

=y

Rob Morales
Sales Engineer
Torrent Resources, Inc.

RM/jb



Percolation Test Results

Project Name: Client: A.R. Mays Construction
Location: Lincoln & 56th St. Date: 10/27/2015
City: Paradise Valley Project Number: 1510-002
Well Number: #1 Supervisor: WL
Time Gallons Actual Rate
Cumulative Reading (CFS)

1:35 PM 2170878

1:40 PM 2171716 0.37

1:45 PM 2172567 0.38

1:50 PM 2173406 0.37

1:55 PM 2174171 0.34

2:00 PM 2174945 0.34

2:05 PM 2175698 0.34

2:10 PM 2176456 0.34

2:15PM 2177217 0.34

2:20 PM 2177980 0.34

2:25 PM 2178746 0.34

2:30 PM 2179520 0.34

2:35 PM 2180301 0.35

TOTAL GALLONS USED: 9423
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Excerpts of the Master Drainage Report for
the Franciscan Renewal Center



April 2, 2015

2nd Revision: July 13, 2015

3rd Revision: August 18, 2015

4th Revision: September 18, 2015

FRANCISCAN
RENEWAL
CENTER

Paradise Valley & Maricopa County, Arizona

Prepared for:

Franciscan Renewal Center
5802 E. Lincoln Drive

Scottsdale, AZ 85253

(480) 948-7460

Prepared by:

Coe & Van Loo Consultants, Inc.
4550 N 12th Street

Phoenix, AZ 85014

602.264.6831

ob #:1.01.0199206

JASON K.
KELLEY

NMASTER DRAINAGE REPORT




Master Drainage Report
for
Franciscan Renewal Center
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MASTER PLAN FINAL DRAINAGE REPORT Sep 18, 2015
FRANCISCAN RENEWAL CENTER

3.0 MANAGEMENT OF OFF-SITE RUNOFF
3.1.  Off-site Hydrology

The off-site runoff impacting the site is from the mountains located on the north side of
the site. The off-site area is covered with open space, residential houses and local streets. The
off-site watershed areas were delineated using the 2 foot contours obtained from FCDMC. The
total watershed area is less than 160 acres, hence the Maricopa County’s Rational Method along
with NOAA Atlas 14 precipitation values were used to determine the flows. The summary of
offsite flows entering the subject site is shown in Appendices A & C.

The proposed conditions for off-site stormwater management consist of detention basins
sized to attenuate the calculated off-site flows (see Appendix D). The design parameters for the
basins are in accordance with the FCDMC standards (Reference 1).

As shown on Plate 2, the proposed Basins R1 and R2 are located in the northwest corner
of the site to collect the off-site flow from the off-site sub-basin OFF2. These two retention
basins collectively capture the entire flow. Basin R3 is proposed at the west end of the site to
collect the off-site flow from the off-site sub-basins OFF3 and OFF4.

N:\01\0199205\Hydro\PDF MDR\FDR-Franciscan-091815.doc



MASTER PLAN FINAL DRAINAGE REPORT Sep 18, 2015
FRANCISCAN RENEWAL CENTER

40 MANAGEMENT OF ON-SITE RUNOFF
4.1.  On-site Hydrology

Basin R4 is proposed to collect onsite flows at the southwest area of the site (P-ON-3)
(see Figure 4). Remaining on-site flow will drain towards the southeast corner of the site to point
B (area ON2), and to the northeast through Point A (area ON1) as shown in Plate 2. Hydro flow
has been used to simulate the flow under current conditions and proposed conditions at point A
and point B and the runoff coefficient under proposed conditions is calculated to include all
future phases of development (see Appendix B and Figures 3 & 4). A summary table for results

is included on Plate 2. See CVL’s grading plans for details of construction.

All retained water in basins R1, R2 and R3 will be discharged within 36 hours through a
12” diameter bleed off pipe with a 6 orifice opening on the upstream end as shown in the

grading improvement plans prepared by CVL.

Basin R4 will retain one foot of water and will not require bleed off pipes or Drywells.

This master plan establishes a design of the site based on the criteria that the Post development
flows leaving the site will be equal to or less than the pre-development flows (pre versus post)
and each phase of development will provide first flush basins. The Franciscan Renewal Assisi
Building was recently designed, approved, and constructed prior to the upstream basins with
100-year 2 hour retention. Now, as the proposed upstream basins will satisfy the Pre versus Post
condition, CVL requests that the Franciscan Renewal Assisi Building Basins (R5-1 and R5-2) be
changed to 1foot first flush basin (please refer to appendix E for R5-1 and R5-2 first flush
calculations and excerpts of the Franciscan Renewal Assisi Building Drainage Report prepared
by CVL)

N:\01\0199205\Hydro\PDF MDR\FDR-Franciscan-091815.doc



Franciscan Renewal Center
100-Year, 2-Hour Retention Basin VVolume Calculations

Retention @ Drainage Runoff @ | Precipitation ® | Volume ® Volume Provided ©
Sub-Watershed Area Coefficient Required | Retention Basin © Depth | Area | Area | Total
ID A C P Vieq ID D Agort | Atop Vp
(acres) (inches) (acre-ft) (ft) | (acres) | (acres) |(acre-ft)
OFF2 18.80 0.67 2.22 2.33 R1 3.0 0.28 | 0.58 1.29
R2 3.0 0.19 | 0.48 1.00
OFF3+0OFF4 6.33 0.53 2.22 0.62 R3 3.0 0.15 | 0.32 | 0.70
P-ON-3 0.40 0.8 2.22 0.06 R4 1.0 0.06 | 0.09 | 0.07
TOTAL 25.53 3.01 3.05
Weighted C coefficient:
Reference: Drainage Policies and Standards for Maricopa County, Arizona, Draft January 2013. Area (ac) Weighted C

Notes:

. Drainage sub-basin delineated per Drainage Map (Plate 1).
. Weighted 100-year C-Value of 0.53 for residential areas and 0.95 for Infrastrucure Roads

No o &~

N:\01\0199205\Hydro\Excel\Franciscan Renewal Center_08122015-proposed.x|s

Drainage Design Manual for Maricopa County, Arizona, Hydrology, February, 2011.

100-year runoff coefficients for portions of offsite from Table 3.2 and 3.3 for NHS and NMT landuses;
Estimated 100-year, 2-hour precipitation depth, P= 2.22 inches per
NOAA Atlas 14; For first flush basins, P= 1.0 inches.
Vieq = A X C x (P/12) = volume required for retention in acre-ft.
Vp = D X (Atop + Agor7)/2= retention volume provided in acre-ft.

Proposed retention basins.
Rainfall Intensity per hydrology calculations located in Appendix B, in/hr.

retention

OFF2 | 18.8 | 0.67
NMT| 5.76 | 0.90
NHS| 3.08 | 0.70
LDR| 9.99 | 0.53

OFF1 | 228 | 0.71
NMT| 9.35 | 0.90
NHS| 434 | 0.70
LDR| 9.07 | 0.53

Notes: Areas from slope analysis in Civil3D (see Appendix C).
OFF1 for reference only - not used to size R1 or R2.

9/18/2015



Franciscan Renewal Center

Bubbler Structure Percolation and Drain-down Time

Retention Bottom Volume Percolation Drain
Basin Area @ Required @ Rate @ Time @
ID (ft%) (3 (in/hr) (hr)
Basin R-3 Bubbler Box 36.0 206.4 1.9 35.5

Notes:

(1) Area of well-graded AB layer below Bubbler Structure
(2) Volume of Bubbler Pipe and Bubbler Structure with WSE at Grate Elev
Pipe L = 245 ft; Pipe A = 0.79 sf; Pipe V = 193

Bubbler Box Volume = 2*2*3.5 = 14 cf

Total Volume Required = 206.4
(3) Percolation rate of 3.8 inches/hour based on soil sampling in vicinity;

Design Factor of 0.5 per Table 6.16, Policies and Standards.

(4) Drain time per Eq. 6.17, Policies and Standards.

N:\01\0199205\Hydro\Excel\Hydro-Exist Cond - Create hydrograph 07-12-2015.xls

9/18/2015



N:\0110199205\Hydro\GIS Maps\WatershedMap09182013.mxd

6-24-2015
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PHOENIX, ARIZONA 85014
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Print Date: November 20, 2015 Filename: N:\01\0199205\Hydro\CADD\HS.DRAIN.ONSITE 151119.dwg

Printed By: JasonK

LEGEND

ONSITE SUBBASIN TABLE o ; % .

DRAINAGE BOUNDARY D. AREA C > 28§ §—

A > SUB-WATERSHED ID A A 2.28 ac 0.92 U L ; <3 :

—=  ONSITE FLOW N B 0.66 ac 065 | |\= 38 °

R-A  RETENTION BASIN ID A C 0.51 ac 0.95 .
CB-1/GR-1 CATCH BASIN / GRATE ID o D 2.21 ac 0.95 E

SC-1 SCUPPER ID e D1 0.39ac | 0.95
SD-OUT  STORMDRAIN OUTLET ID D2 1.05ac | 0.95
———=  STORM DRAIN D3 0.77ac | 0.95

NOTE: SEE "APPENDIX D”
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