cm Community & Economic Development Division
Planning, Neighborhood & Transportation

se nm 7447 East Indian School Road
' - Scottsdale, Arizona 85251

May 28, 2013

Scott Lorentzen

Scott Lorentzen, PE

Po Box 17201

Fountain Hills, AZ 85269

RE: Administrative Completeness Determination (Case Drainage Report).

Dear Mr. Lorentzen:

It has been determined that your Development Application 149-SA-2013, Estates at Cochise is
administratively complete, and City Staff has begun their substantive review of the application
material. Your Development Application is being reviewed under the City’s Standard Application
_Review Methodology.

Upon completion of the Staff's review of the application material, | will inform you in writing or
electronically either: 1) the steps necessary to submit additional information; or City Staff will
issue a written or electronic determination pertaining to this application. If you have any
questions, or need further assistance please contact Brad Carr at 480-312-7713 or at
bcarr@ScottsdaleAZ.gov.

C: Case File
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Resubmittal of a Staff Approval (All Types)

Coordinator: é (39 Ig 2 Date of application submittal: - ,& O -PA- 27£ ~
Telo N Rg /- E

Please !heck the appropriaté box of the Type(s) of Application(s)

Land Divisions Development Review Exemption to the Zoning Ordinance
[J subdivisions (Minor) (MD) elopment Review (Minor) (SA) [J Sspecial Exception (SX)
[0 Perimeter Exceptions O Wash Modification (WM) [0 Minor Amendment (MA)
[0 Master Sign Program (MS) Other :
[0 Community Sign District (MS) O In-Lieu Parking (IP) (5 space or less)

Expedited Application
The coordinator must complete the following:

1. Isthis a resubmittal of the Administrative Review, Yes or No (circle one)?
Yes. Coordinator, please indicate the review time frame in the table below.

No, this is a resubmittal of the Substantive Review. (complete 2)

Substantive Review. |s this a second submittal of the Substantive Revier No (circle one)? é %/

Yes, this is a second submittal. Please indicate the review time frame in the tatile below. (maximum 14 days) $/ é =
No, this is a third submittal. Coordinator, indicate due date in the table below. The due for the review and stipulations shall not

exceed 7 days date that the application was resubmitted.
Insert Date Below

Administrative Review Due Date ** (If the Administrative Review was not completed by the Coordinator), or
D The Coordinator has determined the application to be Administratively Complete. (check the box)

DIRT Review Date (Indicate date if required)

Review Meeting Date (Technical review) (Indicate date if required)
First Substantive Review Date **

Coordinator, please complete the following:

¥—UpOn TeCeIptof post card- please-ceview . ) By D.O pppct—
for accuracy and return to PA area_ ) _O p Aj W
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Steve Venker (Design Review)

Jeri Pulkinen (Engineering)

Phil Kercher (Traffic Engineering &
Planning)
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Doug Mann (Water and Wastewater)
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David Groves (Fire)
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Storm water group

Adam Yaron (Long Range Planning)

Tanya Hazlehurst (Street Names) (PP Cases)

Sarah Ferrara (within 20,000 ft. of a runway)
(Short form or Long Form)

Greg Williams (Maps) (PP & AB Cases)

Don Meserve (Historic Property and
Archeological)

Other:
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MEMORANDUM
CURRENT PLANNING

DATE: May 28, 2013

JE® The Review Team —Don Gerkin

FROM: Tim Curtis, AICP

Current Planning Director

C. Brad Carr

RE: Development Review (Minor) (SA)
Case Project Name and Location Coordinator | Submitted
application#
149-SA-2013 | Case Drainage Report for Case 30-PP-2012 B.Carr 05/28/2013

The Project Coordinator will contact you if there will be a different due date for
your review than what is indicated on this sheet.

Substantive Review Due Date (Tract: Not Applicable):

If approve for Substantive Review on at the Administrative Review meeting

indicated above, please input your comments into the CDS project tracking sheet
for substantive reviews by June 11, 2013. Please return the Case Drainage
Report to Karen Fitzpatrick.

pFS¢

=11t

September 19, 2012

/
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g}ﬂ : Improvement Plan Application Review
SOOTISOALE Resubmittal Checklist

This form plus redlines from the previous submittal(s) must accompany all resubmittals
and be separated by discipline. Incomplete appiication resubmittals will not be accepted

Date; 10/25/2012. Review No.. PJ 1%  [12™ [13" []4" or greater
2?? 5(:2%%?:!2Project Case No.:331-PA-2012 Project Location; 13102 E COCHISE RD

i et |

amngPan | crat |

;ig\afi:\!\?gr: — Email R

Stormwater Don Gerkin Email: dgerkin@scottsdaleaz.gov

Plan Reviewer:

ALL ITEMS INDICATED SHALL BE INCLUDED WITHIN THE APPLICATION RESUBMITTAL PACKETS.
EACH REVIEWER [CIVIL, PLANNING, AND FIRE) REQUIRES SEPARATE COMPLETE SET OF IMPROVEMENT
PLANS. EACH IMPROVEMENT PLAN PACKET SHALL INCLUDE ALL REQUIRED PLANS INDICATED BY EACH
REVIEWER. EASEMENTS AND REPORTS SHALL ONLY BE INCLUDED WITH THE REQUESTED REVIEWERS
IMPROVEMENT PLAN PACKET. PACKETS THAT ARE INCOMPLETE WILL NOY BE ACCEPTED. {e.q.
SUBMITTALS THAT HAVE SEPARATE PACKETS FOR LANDSCAPE PLANS AND CIVIL PLANS WILL NOT BE

ACCEPTED. }

Improvement Plan Mylars

[ | submit Civil, Landscape, etc. mylars | [] | Submit Civil, etc. mylars

Mylars may only be submitted when requested

Planning Civil and Planning Landscape Review Resubmittal Requirements:

D Planning Review is complete; see other 0 Title Insurance policy - dated within 30 days (Commercial, multi-
reviewer's comments and requirements. family, and industnal only).

[] | Complete set of revised Improvement 0 Original Legal and graphic description and dedication for Natural
Pians. {Civil, Planning, Fire requirements) Area Open Space Easement
Landscape and Irrigation Plans {Shail [] | Originai Lien holder consent form for the NAOS dedication

(3 | be included in al Improvement plan [J [ M.O.D. Plan {for reference only)
sefs (Civil, Plannina, and Firel [] | Final Plat Plan or Condominium Plat Pian {for reference only)

[ | 3 copies of the revised N.A.0.S. Exhibit (N.A.O.S. lot information shall be provide on the plan if applicable).

0 Native plant plan (This is separate submittal approval, and permit.} The Native Plant Application shall be submitied
prior to the ( ) submittal of the Improvement Application plans.
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I}IFTY : EmproVement Pian Application Review

0
SCOTISDALE

Resubmittal Checklist

COMMENT BEFORE PRINTING

Other Required {nformation: THE RESUBMITTAL CHECKLIST [S TO BE COMPLETED BY ALL REVIEWERS.
ONLY THE LAST REVIEWER TO COMPLETE HIS/HER REVIEW IS TO PRINT OUT THE RESUBMITTAL
CHECKLIST AND RETURN IT WITH THE PLANS. OTHERWISE DO NOT PRINT IT OUT. DELETE THIS

Fire Civil and Fire Landscape Review Resubmittal Requirements:

Fire Review is complete, see other (] | Final Plat Plan or Condominium Plat Plan (for reference only)
reviewer's comments and requirements. | [] | Alta Survey Plan (no older than-one year - for reference only)
Complete set of revised Improvement [J | M.O.D. Pian {for reference only)

Plans. (Civil, Planning, Fire requirements) (] | Fire Hydrant Flow Report (test results}

COMMENT BEFORE PRINTING

Other Required Information: THE RESUBMITTAL CHECKLIST IS TO BE COMPLETED BY ALL REVIEWERS.
ONLY THE LAST REVIEWER TO COMPLETE HIS/HER REVIEW IS TO PRINT OUT THE RESUBMITTAL
[] | CHECKLIST AND RETURN IT WITH THE PLANS. OTHERWISE DO NOT PRINT IT OUT. DELETE THIS

Civil Plan and Civil Landscape Plan Review Resubmittal Requirements

Civil Review is complete; see other

Title Insurance policy -dated within 30 days (Commerciat, multi-

reviewer's comments and requirements N family, and industrial only).
Complete set of revised Improvement Plans. (] | Original Lien holder consent form for each separate dedication
(Civil. Planning, Fire ptan requirements) [] | Original Legal and graphic description and dedication for:
[ ] | Grading and Drainage plan(s) (] | Right-of-way
[] | Paving Plan(s) [] | Drainage Easement
[J | water Plan(s) [} | water Easement
L] | Sewer Plan(s) [0 | Sewer Easement
[} | Structural Plan(s) [] | Multi-use Public Trail Easement
[] | Horizontal Control Plan ] | Multi-use Public Path Easement
] | Traffic Plan [] | Multi-use Public Path and Trait Easement
[ | Structural / Wall Plans and Calculations ] | sight Distance Easement
Revised Drainage Report & redline copy [J | Public Access Easement -1
[] | Soils and Pavement Design Report (] | Emergency and Service Vehicle Access Easement
[ ] | Water Basis of Design Report [J | M.O.D. Pian (for reference only)
[] | Sewer Basis of Design Report (] | Final Plat Plan or Condominium Plat Plan (for reference only)
[1 | Flow test results {1 | Alta Survey Plan (no older than one year for reference only)
[ | Water and / or Sewer Service Agreement [] | NOI form/permit
[ ] | County Health Approval (] | 401 permit Certificate of Approval
[] | 404 permit Certificate of Approval [ | 404 C.0.S. Certification Form




s Improvement Plan Application Review
SOOTTSORLE Resubmittal Checklist

Other Required Information; THE RESUBMITTAL CHECKLIST IS TO BE COMPLETED BY ALL REVIEWERS.
ONLY THE LAST REVIEWER TO COMPLETE HIS/HER REVIEW IS TO PRINT OUT THE RESUBMITTAL

[1 | CHECKLIST AND RETURN IT WITH THE PLANS. OTHERWISE DO NOT PRINT IT OUT. DELETE THIS
COMMENT BEFORE PRINTING

Planning, Neighborhood and Transportation
7447 E Indian School Road, Suite 125, Scottsdale, AZ 85251 « Phone: 480-312-7080 « Fax: 480-312-7781
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City of Scottsdale
Stormwater Management Division

Memorandum

To: Scott Lorentzen
Southwest Land Consulting
480-585-7521

From Don Gerkin, P.E., CFM
City of Scottsdale Sr. Civil Engineer
480-312-7903, dgerkin@scottsdaleaz.gov

Re: Drainage review comments for the case drainage report for Cochise Manor, 131°
and Cochise prepared by Southwest Land Consultants, sealed on 24MAY2013. COS
case no. 30-PP-2012 6/5/2013 DG

DRAINAGE REPORT RESUBMITTAL INFORMATION: The drainage report is nol approved.
Please address the foliowing issues. Provide a written response to each item listed beiow.
State how the issue was addressad/solved and provide the section and page number in the
report where the answers are located. Submit two copies of the revised drainage report. the
previous drainage report and a response letter. If a response leiter is not provided the
drainage report will be returned without a review.

1. DRAINAGE REPORT STANDARD: DSPM CHAPTER 4, Section 4-1.800 Prepare a
drainage report per the city's DSPM CHAPTER 4, Chapier 4.

2. PRE DEVELOPMENT DRAINAGE SITE PLAN: DSPM CHAPTER 4, Section 4-1.800
and 4-1.900 Please provide a full size, 24"x30" pre development site plan. Show and
label the contours to at least 100 ft beyond the property lines. Show and label all the basic
elements of a drainage plan including flowrates, flowlines, existing storm drainage
infrastructure and all existing easements. Use the dashed line to show the flowline of the
wash bottomn. Show and label the onsite drainage basins and within each basin show the
pre development Q10 and Q100 for each historical runoff entry and exit iocation, show
and label concentration points. Show the limits of inundation for the Q100, 6 hr storm
event for all washes with a flowrate greater than 50 cfs.

3. POST DEVELOPMENT DRAINAGE SITE PLAN: DSPNM CHAPTER 4, Section 4-1.800
and 4-1.900 Please provide a full size, 24"x30" pre development site plan. Show and
label the contours to at least 100 ft beyond the property lines. Show and label all the basic
elements of a drainage plan including flowrates, flowlines, existing storm drainage
infrastructure and ail existing easements. Use the dashed line to show the flowline of the
wash bottomn. Show and label the onsite drainage basins and within each basin show the
pre development Q10 and Q100 for each historical runoff entry and exit location, show
and label concentration points, show the storage detention basins, high water limits and
label drainage easements or tracts. Show the limits of inundation for the Q100, § hr storm
event for all washes with a flowrate greater than 50 cfs.

4. STORMWATER STORAGE WAIVER: DSPM CHAPTER 4, Chapter 4, Section 4-1.800




10.

11.

12

The waiver is not approved because the pre and post Q10 and Q100 where not provided.
Show and label on the plans the pre and post Q10 and Q100 and each eniry and exit
runoff concentration point for each on site drainage basin. In the report provide all the
detailed calculations, including a discussion on the method used and the detailed
breakdown of the weighted runoff coefficients.

STORMWATER POLLUTION PREVENTION PLAN (SWPP] Trigger: DSPM CHAPTER
4, Section 4-1.300 Provide detailed drawings and calculations showing the total disturbed
areas for these projects. A SWPP is required if the disturbed area, in aggregate, is 1 acre
or more. (Note to city staff: check the 2 boxes under ADD ISSUES in the final plan review
tab. “Disturbed area greater than 0.9 acres in aggregate.”

CONSTRUCTION GENERAL PERMIT AND AUTHORIZATION TO DISCHARGE: DSPM
CHAPTER 4, Section 4-1,300 For projects where the disturbed area (in aggregate) is
one acre or more, you must acquire an Authorization To Discharge (ATD) permit from
ADEQ prior to the City of Scotisdale approving the improvement plans. Please include the
NQI and the ATD in the bound report.

DRAINAGE SUB AREAS: DSPM CHAPTER 4, Section 4-1.800 Demonstrate how onsite
runcff will get to the detention basins/pervious areas. Use bold lines to delineate the
drainage sub areas and show all grade breaks on the G&D plan. Calculate the volume
required and volume provided in each drainage sub area. Demonsirate that on-site
stormwater runoff from each drainage sub area is accounled for in specific drainage
detention basin. Calculate and show the percentage runoff that is contributed from each
drainage sub area to a specific drainage basin. Use a table or spreadsheet format o
show the results in the report.

DETENTION BASINS: DSPM CHAPTER 4, Section 4-1.401 For detention basin design:
Provide bleed off rates for each basin. Show all calculations. The minimum pipe diameter
of the bleed off pipe should not be less than & inches due to clogging. For detention
basins, the runoff storage time should not be less than 12 to 24 hours and should not
exceed 36 hours, unless it's a very small basin, then only the & inch bleed off pipe will be
the controliing item and nol the bleed off time.

Warning and Disclaimer of Liability” form: DSPM CHAPTER 4, Section 4-1.803
Provide a completed, signed, and dated "Warning and Disclaimer of Liability” form, located
in appendix 4-1C in the City's Design Standards and Policy Manual.

DRAINAGE EASEMENTS: DSPM CHAPTER 4, Section 4-1.401 Because basin no. 1
provides storage for more than one lot, this basin needs to be in a tract.
ELECTRONIC DATA SUBMITTAL REQUIREMENTS: DSPM CHAPTER 4, Appendix 4-
1A _ The drainage report will not be approved until the engineer provides a copy of the
drainage report on a compact disk (CD). The drainage report text, graphics, pictures,
exhibits, plates and figures, etc., shall be in a PDF file format. The ¢compact disk shall be
labeled and include the firm’s name, project titie, date, and City of Scottsdale Plan Check
Number. The disk shall be in a case and placed in the separate folder in the report.

Input Data Files: DSPM CHAPTER 4, Appendix 4-1A Inpul data files shall be provided
for all HEC-1, HEC-HMS, and HEC-2 or HEC-RAS, Flowmaster, HY-8, Culvert Master and
DDMSW. These input data files must be executable or the drainage report will not be
approved.
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INTRODUCTION

This project is an undeveloped 4.51-acre parcel in North Scottsdale near the
intersection of Shea Boulevard and 130" Street (see Vicinity Map, Figure 1). An
existing single-family residence lies to the southeast (Lot 5 Boulder Wash), Shea
Boulevard forms the north boundary, Cochise Road is situated to the south, an
existing APS sub-station to the southwest and undeveloped natural desert makes
up the remaining sides. Analysis of existing conditions and recommendations for
improvements are specified within this report.

The region consists of low-density, single-family residential and office medical
development surrounded by Sonoran Desert rangeland with typical vegetation
densities and meandering ephemeral washes sloping to the southwest at a
gradient of approximately 3.88%. Soils in the region are “B", per the Aguila-
Carefree Area, Parts of Maricopa and Pinal Counties Soil Survey (Reference 1),
which have high percolation rates resulting in lesser runoff during storm events.
Based on a field walk, an aerial photo and current topography (see Figures 2 and
3) one defined conveyance corridor will be affected by the proposed onsite
development.

All onsite modifications have been designed to comply with the Drainage
Regulations for the Flood Control District of Maricopa County (FCDMC) and the
City of Scottsdale's Design Standards and Policies Manual {(References 2, 3 and
4) while maintaining the existing drainage patterns in the region.

FLOOD PLAIN DESIGNATION

The site is located within a region where flood studies have been adopted and
FEMA Flood Insurance Rate Maps (FIRM) have been printed. This project falls
within Zone X" (shaded) as shown on FEMA Flood Insurance Rate Map
04013C1710F dated 9/30/05 (see FEMA Map, Figure 4). Flood Zone “X" is
defined as follows:

“Areas of 0.2% annual chance flood; areas of 1% annual chance flood
with average depths of less than 1 foot or with drainage areas less than 1
square mile; and areas protected by levees from 1% annual chance
flood."

OFFSITE DRAINAGE

Multiple drainage reports previously completed for properties in the region were
reviewed and used as a basis for the preliminary drainage design presented
within this report (see References 5 and 6}. Hislorically, washes in the area
originate in the foothills of the McDowell Mountains and meander southwest
towards the Central Arizona Project (CAP) canal. Drainage improvements have
been constructed in the upstream contributing area as part of the Mayo Clinic
Collaborative Research Community and Shea Boulevard Infrastructure. Runoff
generated from impervious areas such as office buildings, parking and
hardscape within the developments are intercepted by a combination of curb
catch basin inlets, storm drain grates, curb openings and natural washes. Shea
Boulevard is a crowned roadway consisting of 3 lanes for both east and west



bound travel separated by a landscape median. Vertical curb and gutter on both
sides of the main arterial direct storm water towards numerous curb inlets
strategically placed along the street. Storm drains beneath Shea Boulevard
convey runoff from north of the roadway along with discharge from the afore-
mentioned curb inlets. Current drainage patterns impacling Cochise Manor are
depicted on Figure 5. Contributing watersheds were delineated based on City of
Scottsdale Y2 Section Flown Aerial Topography, Mayo Clinic drainage
studies/plans {(Reference 5 and Appendix B — Figures 4 and 5) and a field walk.
Cochise Manor has four curb inlets (one 3-cell to the west and one 4-cell o the
east located on each side of the street) along Shea Boulevard and two 30" CMP
storm drains {CP19 and CP20) that direct offsite flow onto or towards the project.
Curb inlets will be described in greater detail within the following section.
Concentration Point CP19 is conveyed through the Boulder Wash Subdivision
within a defined wash and into Cochise Manor along the east boundary.
Concentration Point 20 discharges onto the northwest corner of the site via a 30"
CMP (smooth lined) storm drain beneath Shea Boulevard and exists soon after
along the west property line. The remaining offsite flow enters the site as sheet
flow originating less than 200" east of the property. Due to the multiple culvert
crossings, mixed use developments, streel curb inlets, and necessary routing the
Rational Method cannot be used to determine peak discharges. Therefore, 100-
year, 6-hour peak discharges for all drainage areas impacting the site were
calculated using a HEC-1 Model analysis in conjunction with the Drainage
Design Management System (DDMS) software provided by the Flood Control
District of Maricopa County (see Appendix C). The Flood Control District of
Maricopa County recently adopted NOAA14 for determination of rainfall depths
and this data has resulted in roughly 15% runoff reduction from previous studies
using NOAA2. At a minimum each development was represented as a separate
sub-basin so altered drainage patierns could be accounted for. Neither storm
water storage facilities within the upstream developed areas nor attenuate at
culvert inlets were considered as part of this analysis. However, further
refinement of the HEC-1 model will continue during the Final Drainage Report
preparation corresponding with construction documents. The upstream
contributing areas for this project are R1-43 single-family residential and C-O SC
commercial surrounded by Sonoran Desert hill slopes. However, the area does
not exhibit the usual characteristics of residential zoning types in other portions of
the Phoenix Metro region. Lots average 1.0 acres, roads consist of a narrow
rural paved section and natural desert has been abundantly maintained on each
lot throughout the subdivision. Selection of a Runoff Coefficient and kb factor for
this development density and type of terrain does not equate to the default
values within the DDMS program. Therefore Land Use 13 (1-2 dwelling units per
acre) and a low kb factor were selected to demonstrate the limited watershed
development and {o indicate an elevated resistance to flow.

PRE-DEVELOPMENT ONSITE CONDITIONS

The land consists of nalural Sonoran Desert with typical vegetation except two
dirt trails crossing the northwest corner and roughly parallel with the eastern
boundary. When the east trail was constructed 2-18" culverts were installed
beneath the trail for conveyance of offsite Wash 19A. Improvements for Cochise
Avenue included 2-30" storm drains beneath the roadway for the same
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watercourse. A field walk was conducted to verify the drainage information
revealed by an aerial photo and recently completed as-buill survey (see Figures
2 and 3). It was confirmed the two main washes will be left in their natural
condition and unaffected by the future onsite development as depicted in the
Grading and Drainage Plans {see Figure 6). A drainage easement for Wash 20A
was dedicated under previous instrument and there are no plans to alter
recorded limits. The approved Preliminary Plat {30-PP-2012) presents a
drainage easement for Wash 19A based on the drainage report prepared by
Pinnacle Engineering, Inc. during the original case submittal. However, rainfall
depth reductions (NOAA14) described in the previous section have lowered the
Wash 19A peak discharge well below the 50 cubic foot per second (cfs)
threshold requirement for drainage easements in ESLO designated areas. The
Final Plat prepared by Bellis Land Services does not include an easement for this
watercourse.

A, Existing Hydraulic Modeling

Several curb inlets along Shea Boulevard contribute to both washes
crossing the subject parcel. Capacities and flow spread for both 3 and 4
cell inlets were analyzed utilizing FlowMaster v8.0 (see Appendix D). The
results demonstrate each curb inlet has sufficient capacity to intercept the
calculated 100-year peak discharge for each upstream watershed while
maintaining more than one free lane for travel in each direction.

A cross seclion (located haifway between existing culverl crossings)
sampled from recent survey field data was analyzed using FlowMaster
vB.0 to delermine the Wash 19A onsite high water elevation and
corresponding velocity {see Appendix D “lrregular Section Wash 19A"
and Figure 6}  Manning's Coefficient values were formulated as
described in Drainage Design Manual for Maricopa County, Hydraulics -
Chapter 7 (Reference 3) and Estimated Manning's Roughness
Coefficients for Stream Channels and Flood Plains in Maricopa County.
Arizona publication {(Reference 8) based on pictures taken during the site
walk as follows:

Wash 19A

Channel Bottom

All sections are assumed unstable due to moderate levels of sediment
transport and lateral migration in the region.

Base Value = 0.025 (median bed material 1.1 mm)

Degree of Irregularity = 0.005 (channel with moderate scour or eroded
slopes)

Variation in Channel Cross Section = 0.005 (main wash shifts
occasionally from side to side and wash cross sections size changes
across site)

Effects of Obstruction = 0.000 (wash bottom has no debris)



Amount of Vegetation = 0.000 (no vegetation present in wash bottom)

Degree of Meandering = 1.00 {minor meandering present)

Total Main Channel Bottom Manning’s Coefficient = 0.035*1.00=0.035

Cverbank

The overbank for each section was assumed lo begin at the transition
from the active wash bottom to channel side slopes, which are reflected in
the provided hydrautic section.

Base Value = 0.025 (median bed material 1.6 mm)

Degree of Irregularity = 0.005 {channel with moderate scour or eroded
slopes)

Variation in Channel Cross Section = 0.005 (main wash shifts
occasionally from side o side resulling in changes to slopes in the
overbank and wash cross sections size changes across site)

Effects of Obstruction = 0.005 {overbank contains small exposed boulders
or rocks)

Amount of Vegetation = 0.010 (significant grasses, shrubs and trees are
present within the overbank high water limits)

Degree of Meandering = 1.00 (minor meandering present)
Total Overbank Manning’s Coefficient = 0.050%1.00=0.050

POST-DEVELOPED ONSITE CONDITIONS

The future improvements will consist of grading, sewer and water mains, streets,
curb and gutter, scuppers, detention basin and bleed-off pipe. A single delention
basin has been situated to capiure runoff from the several natural meandering
flowlines crossing the site. As each single-family residence is constructed
individual grading and drainage plans will be required to demonstrate historic
drainage patterns for the subdivision and region are maintained. All onsite
development has been designed to comply with the Drainage Regulations for the
Flood Control District of Maricopa County (FCDMC) and the City of Scottsdale
Design Standards and Policy Manual (Reference 4}.

A. Drainage Structures

Roll curb and gutier will be provided along 131* Street to direct runoff
south towards Detention Basin 1 located within Lot 1 (see Figure 6). The
approved Preliminary Plat {30-PP-2012) consisted of three basins located
in Tracts which have subsequently been eliminated. Limited outfall
options, final grade elevations necessary to create 3' deep basins and
development impacts on Cochise Manor made the two northern most
basins unfeasible. New storm water storage calculations were prepared
utilizing a NOAA14 100-year, 2-hour rainfall depth of 2.381 inches (see
Appendix C) which is roughly 15% lower than the previously used NCAA2
depths. The provided detention basin on Lot 1 meets 59% of the required
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vi.

100-year, 2-hour storm water siorage volume and the developer is
applying for a partial storm water storage waiver. Limited site
development and a large NAQOS dedication reduced the amount of
impervious area typical for a small subdivision. The proposed HEC-1
Meodel (Appendix C) demonstrales Detention Basin 1 maintains post-
development discharges equal or less than pre-development. A 12"
HDPE bleed of with a 1.5" diameter orifice plate on the inlet were
provided to ensure the basin drains within 36 hours. Percolation test
results contained with the Epsilon Engineering & Materials Soils Report
dated 5/9/13 show infiltration into the ground will drain the basin
regardless of a bleed off pipe. Runoff in excess of the storm water
storage volume will exit the detention basin via a riprap lined spillway into
Wash 19A prior to the existing 2-30" CMP's beneath Cochise Avenue.
Angular native stone riprap has been specified al all scuppers and
retention basin emergency overflows to prevent scour and undermining of
adjacent improvements.

B. Army Corps of Engineers

The property consists of mostly natural Sonoran desert with two dirt trails
crossing the site. A well-defined 6" sandy bottom wash (20A) enters the
site along the north boundary as discharge from a 30" storm drain
beneath Shea Boulevard. The southeast corner of the site is crossed by
a moderately-defined 2.5' wide bottom wash (19A). Several onsite
meandering flowlines exist on the project butl have limited contributing
areas. Neither ordinary high water marks neor clearly defined wash
thalwegs are present for all watercourses except Wash 20A. Wash 20A
has been modified significantly upstream and downstream from this
project, thus no longer resulling in a contiguous wildlife corridor. Based
on these factors we believe none of the onsite washes meet the criteria to
be defined as "waters of the Unitled States”. However, both Washes 19A
and 20A will be left in their current state unaltered by future site
development. A 404 Certification form has been provided in Appendix E.

C. Storm Water Pollution Prevention Plan

A Storm Water Pollution Prevention Plan was created to define how the
onsite washes will be protected from pollutants during site development.
This plan will be submitited to ADEQ along with an NOI form (see
Appendix F) upon approval of the construction documents and will remain
onsite during construction.

CONCLUSIONS

The proposed development is in compliance with the City of Scottsdale design
criteria and other required drainage laws. No adverse drainage impacts are
expected to either downstream existing properties or drainage ways from the
site. The study has determined that:



VIl.

All runoff will enter and exit the site in the same manner and location as in
pre-development conditions, thereby preserving natural drainage
patterns.

Water surface elevations and velocities were determined for existing
conditions using FlowMaster v8.

USACOE section 404 jurisdictional washes have been determined not to
exist on the property and therefore preservation of onsite watercourses
will be unnecessary.

REFERENCES

1.

United States Department of Agriculture Soil Conservation Service, 1986.
Aguila-Carefree Area, Parts of Maricopa and Pinal Counties Soil Survey.
Phoenix, Arizona.

Flood Control District of Maricopa County, 2009. Drainage Design
Manual for Maricopa County, Arizona, Volume 1. Phoenix, Arizona.

Flood Control District of Maricopa County, 2009. Drainage Design
Manual for Maricopa County, Arizona, Volume 2. Phoenix, Arizona.

City of Scottsdale, 2009. City of Scotisdale Design Standards and Policy
Manual. Scottsdale, Arizona.

Kimley-Horn and Associates, Inc., 2005. Preliminary Drainage Report
Mayo Clinic Collaborative Research Community. Phoenix, Arizona.

Rick Engineering Company, 2000. Boulder Wash Drainage Report.
Phoenix, Arizona.

Bentley Systems, 2008. FlowMaster v8.0. USA.

United States Geological Survey, 1991, Estimated Manning's Roughness
Coefficients for Stream Channels and Flood Plains in Maricopa County,

Arizona. Phoenix, Arizona.




APPENDIX A
FIGURES



COCHISE MANOR
13102 E. COCHISE RD - SCOTTSDALE, AZ 85259

12-PP-2006
ik
S
SHEA BOULEVARD
m
w
14
»
SITE
. COCHISE ROAD .
i
w
o
-
L (2}
=
3
GOLD DUST AVENUE
[=]
=z
&
N

|

PMB 132 DATE:

\
FIGURE 1: VICINITY MAP
somwzsr@ CONSULTING, P.C. | Ziicrmasroum wwass et | 512413

CYVILENGINCERING o PLANNING | SCOTTSOALE, AZ85255  WALAZSLC.COM SCALE: | DRAWN BY: | CHECKED BY: | JOB NO.

Z:\Jobs\1600\1603 — Cochise Monor\Dwgs\Prelim\DR\1603Figl _VM.dwg, 5/24/2013 11;34;16 AM, ryan hall 1"=500" RMH SAL 1603




COCHISE MANOR
13102 E. COCHISE RD - SCOTTSDALE, AZ 85259
12-PP-2006

SHEA BOULEVARD

COCHISE ROAD |

DATE:
5/24/13 FIGURE 2: AERIAL PHOTO

SCALE: | DRAWN BY: | CHECKED BY: | JOB NO.
1"=100" RMH SAL 1603




COCHISE MANOR
13102 E. COCHISE RD - SCOTTSDALE, AZ 85259

12-PP-2006
. ~~__ — SHEA BOULEVARD — g
o /.r,’

1 ) 993 Vo 3

PMB 132 DATE:

CIVIL ENGINEERING © PLANNING | SCOTTSDALE, AZ85255 ~ WWW.AZSLC.COM SCALE: | DRAWN BY: | CHECKED BY: | JOB NO.

™
: FIGURE 3: FIELD TOPO
SOUTHWEST LA@GOHSUL‘I’IHG, PO, [N IS | At

= .
Z: \Jobs\1800\1803 — Cochiss Monor\Dwgs\Prelim\DR\1803Fig3_FT.dwg, 5/24/2013 11:31:00 AM, ryan holl 1"=100 RMH SAL 1603




COCHISE MANOR
13102 E. COCHISE RD - SCOTTSDALE, AZ 85259
12-PP-2006
wyz v ﬁm RGA S e Rec

) :..J'
o*’ ”'"""T"-".“:'-:t
_..& 1 :j'/‘ L "“" e
U oy chodt S
b5 ;o ¢ e
7.602‘?""Wash
,)“‘V.‘_A;“\;" - - -
gL AARA I B S
4 :é“; gt
i -‘ . '-
. . '.‘-b_‘

.' ,.‘r‘- _“"o-,

Clty of Scottsdalet F
SO 045012 -

= L3
P ey TR .,.. T
- e e o
i % ol s (i SLrTN .
s . ] T ", ‘E ‘.- "\."f--‘_.‘ -.. % 8 . e ‘ * ;:-
3 o f'-wi.'e:"g*'--‘,-.' ol '\-'.-'.Q—.*“.‘S #
o g Lo ey Ak o e porcreey
e ...-’E‘OET-TTSE'RD D e e
g 1 —_y

PMB 132 DATE:
FIGURE 4: FEMA MAP
SOUTHWEST/ LAND ) CONSULTING, P.C. | Siiemwmoironm womwasss a1 | 5124113

CIVIL ENGINEERNG © PLANNING | SCOTTSOALE, AZ85255  WAWAZSLC.COM SCALE: | DRAWN BY: | CHECKED BY: | JOBNO.

- .
Z:\Jobs\1600N1B03 ~ Cochise Manor\Dwgs\Prelim\ORN 1605 /g4 _FM dwg, 5/24/2013 11 3635 AM, ryan hat| 1 =600 RMH SAL 1603




= This pion document sel is the sole property of Southwest Ling Consuilng. No aMerctions fo thess plans,
other than odding “se—bullt” information, ore clipwed by Gmone sther (hon outhorized Southwest Lond Conmult

OCopyight, Seuthwest Long Conguiting 2012

100 50 O 50 100 200
SCALE: 1'=200'

PN

TOP=16425 -

%

L CP19C
7 BOT=15951

CIVIL ENGINEERING © PLANNING

SBIIHMEST@ CONSULTING, P.C.

BOT=15958 ;

SLC PROJ: 1603 |DATE: 5/23/13

DESIGNED: SAL

REV.

|DRAWN: SAL

o
<
14 =
Oa— w
Y [T}
A TIE:
-8l =<
A
25 o
b |
a‘cio
Wwy) =
g3l
Igg
0§"’ub'
08 |uw
0 13
(v
815
‘!Ic'i
—-[%
wlo
42
i

DWG. NO.

DMO1

SHT. 1 OF 1

2\ Joba\1600\1603 = Cochise Monor\Dwga'\Prefim \DR\1600 195 _DM.dwg, 5/23/2013 10:57: 41 AM, ryon holl




oy wols Wy S R0° CIOL/CE/C Bap T BELCO0I\ 0\ sasid\ shadf\ ouon Se20) ~ (091\0091\8a0r\ 2

.u.mmm P, dVA 3JOVNIVYA d3S0d0dd 9 3J¥Nn9oid T
™G wgye g & ﬂg “m-_———= -
III__IH.IE..:“ Jd SMLMSNGY /l\ o »uummmmw,w_nwv wwﬂ%._ﬂnwwm_xoou VS ‘G3A08daY | VS ‘NMvea] VS dauzumwm ¢Ona
- HJONVIW 3ISIHOOO 09=.1 3v2s|_£1/52/S 3Uva| 091 Toud o] o M

-
N\

P S
WS19D

o 0™,
o\
WS19C
St

\
. 9%\ ¥
o o w\\x 5 S
% W m / " \ m
0 e fj
@ N @

- = =" o . .
/. _ﬁ. O / - .\\nw _\.._ m mw ¥04L | ) © /
[ | ; F / 7 n C H P ~ u \
O | [
m
N I8
"3

TeaTomtan Taireus) FU] WAGIes BERARS U AE Sulus 1Y Peeew 4R USRI \—4e, Tappe v e
Wunyl edy) &) SUOHOAS Ou  BunPeusd DuUDT jEeauinog j¢ 100 GOt B B I6E JUBWOOP oW Wiy - PLOZ BuIMUS) B Iseawneg Tubiideng




APPENDIX B

EXCERPTS FROM PRELIMINARY DRAINAGE REPORT MAYO
CLINIC BY KIMLEY-HORN & ASSOCIATES, INC.
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APPENDIX C

HYDROLOGIC CALCULATIONS



Proposed Retention Basin Volume
. Top Area Top Elev Bot Area Depth Velume Provided | Volume Provided
Basin 1D (sf) () (sf) Bot Elev (ft) () (e tac-ft)
4,385 1592.50 3.228 1591.5 1 3,792 0.09
” 3.229 1591.5 3.448 1591.2 0.3 1.001 0.02
3,448 1581.2 2.173 1590.5 0.7 1.950 0.04
2173 1590.5 1,235 1589.5 1 1,682 0.04
Total 8,426 0.19

***Perc Rate (cfthr/sf)= 0.430
Basin bottom area (sf)= 1,235
****Basin drain time (hr)= 16

All volumes calculated using the cone frustrum method: (h/3)*(at+a2+{a1*a2)*0.5)
h=depih

al=minimum bottom surface area

aZ=maximum top surface area

* Weighted runoff coefficient assuming partially developed to reflect future conditions

** 100-Year, 2-hour rainfall depth based on Maricopa County Drainage Design Manual, Hydrology.
*** The perc rate is based on dala obtained from a Epsilon Engineering & Materials, LLC. dated 5/9/2013.
*=+* Basin drain time shown is striclly based on percolation into the ground.

Safety Faclor= 1
Cw= 0.56
D= 228
Parcel Area= 128,575 Does not include NAQOS area
Vr= 14,213
Land Use
Pervigus Area (s{) 112,252 0.5
Impervious Area (sf) 16,324 0.95
128,575 0.56
5/24/2013 2:39 PM Z:\Jobs\1600V1603 - Cochise ManonDrng\1603_Ret_Basin_Volume Scotisdale.xls




EXISTING CONDITIONS HEC-1 MODEL



Drainage Design Management System
RAINFALL DATA

CITY OF SCOTTSDALE

Project Reference: 1603EX

Page 1 52212013
ID Method Duration 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
DEFAULT NOAA14 5 MIN 0.268 0.361 0.433 0.528 0.601 0.675
NOAA14 10 MIN 0.407 0.550 0.659 0.804 0.915 1.028
NOAA14 15 MIN 0.505 0.682 0.817 0.996 1.134 1.274
NOAA14 30 MIN 0.680 0.918 1.099 1.342 1.527 1.715
NOAA14 1 HOUR 0.841 1,136 1.361 1.660 1.890 2.123
NCOAA14 2 HOUR 0972 1.293 1.537 1.868 2121 2.381
NOAA14 3 HOUR 1.041 1.361 1.614 1.967 2.245 2536
NOAA14 6 HOUR 1.236 1.576 1.846 2.216 2.504 2.804
NOAA14 12 HOUR 1.427 1,798 2.080 2.488 2.793 3.106
NOAA14 24 HOUR 1.748 2.260 2670 3.238 3.686 4.154
{stRanMulu rpt}



CITY OF SCOTTSDALE

Drainage Design Management System

LAND USE
Project Reference: 1603EX
Page 1 5/22/2013
Sub Land Use Code Area Area Initial Loss Percent  Vegetation DTHETA Kb
Basin {sq mi) {%) (tA}) impervious Cover
{RTIMP) (%)
Major Basin ID: 01
WS19 44 0.009 78.0 0.10 85 75.0 NORMAL 0.034
UNDEVELOPED 0.003 220 0.30 1 30.0 NORMAL 0.068 *
0.012 100.0
WS19A 13 0.005 100.0 0.25 24 50.0 NORMAL 0.073 *
0.005 100.0
w5198 13 0.001 100.0 0.25 24 50.0 NORMAL 0.083 °
0.001 100.0
WS19C UNDEVELOPED 0.003 100.0 0.30 1 30.0 NORMAL 0.076 *
0.003 100.0
wSs19D UNDEVELOPED 0.002 100.0 0.30 1 30.0 NORMAL 0079 *
0.002 100.0
WS19E 13 0.000 10.0 0.25 24 50.0 NORMAL 0.079 °
UNDEVELOPED 0.002 90.0 0.30 1 30.0 NORMAL 0.079 °
0.002 100.0
WS20 22 0.002 8.8 0.10 85 75.0 NORMAL 0.032
44 0.012 45.8 0.10 85 75.0 NORMAL 0.032
UNDEVELOPED 0.011 45.4 0.30 1 30.0 NORMAL 0.063 *
0.025 100.0
WS20A 22 6.002 70.0 0.10 a5 75.0 NORMAL 0.038
UNDEVELOPED 0.001 30.0 0.30 1 30.0 NORMAL 0.076 *
0.003 100.0
* Non defaull value {sILuDataCG mp1)



CITY OF SCOTTSDALE
Drainage Design Management Syslem
S0ILS

Page 1 Project Reference: 1603EX 57222013
Area ID Book Map Unit Soil 1D Area Area  XKSAT Rock Effective

Number {sq mi) (%) Percent Rock {%)

(%)

Major Basin 1D: 01
w519 645 €8 64568 0.012 50.00 0.63 - 100

645 68 54568 0.012 50.00 0.63 - 100
WS10A 645 &8 64568 0.005 100.00 0.63 - 100
WS19B 6435 68 64568 0.001 100.00 0.63 - 100
Ws18C 645 &8 64568 0.003 100.00 0.63 - 100
wSs18D 645 68 54568 0.002 100.00 063 - 100
WS19E 645 68 64568 0.002 100.00 0.63 - 100
WwS20 645 68 84568 0.025 100.00 063 - 100
WS20A 645 68 64568 0.003 100.00 0.63 - 100

“Non default value {stSIDataGa



CITY OF SCOTTSDALE

Drainage Design Management System
HEC-1 FLOW SUMMARY
Projecl Reference; 1603EX

Page 1 5/22/2013

1D Type Area Discharge cfs

(sq mi) 2 Year 5Year 10Year 25Year 50 Year 100 Year

Major Basin 01
wSs19 Hydrograph 0.010 7 10 13 17 20 23
RCP19 Routed 0.010 7 10 13 17 20 23
RRCP19 Routed 0.010 7 10 12 16 20 23
WS19A Hydrograph 1 2 3 4 5 7
CP19A Combined 0.020 8 11 15 20 25 29
RCP19A Routed 0.020 8 11 15 20 24 20
ws19B Hydrograph 1 1 1 2
RWS19 Routed 1 1 1 2
wSs19C Hydrograph 1 1 2 3 3
CP1SC Combined 0.020 8 12 16 23 28 34
wWSs18D Hydrograph 1 1 2 2
WS19E Hydrograph 1 1 1 2
WS20 Hydrograph 0.030 9 13 18 25 31 37
RCP20 Rouled 0.030 9 13 18 25 3 37
WS20A Hydrograph 1 1 1 2 2 3
CP20A Combined 0.030 9 14 19 27 a3 40
{stHec 1Sm rpt}



PROPOSED CONDITIONS HEC-1 MODEL



CITY OF SCOTTSDALE
Drainage Design Managemenl System
LAND USE
Project Reference: 1603PR

Page 1 5/22/2013
Sub Land Use Code Area Area Initial Loss Percenl  Vegelation DTHETA Kb
Basin {sq mi) {%) {1A) Impervious Cover
{RTIMP) (%)
Major Basin ID: 01
ws19 44 0.009 78.0 0.10 85 75.0 NORMAL 0.034
UNDEVELOPED 0.003 22.0 0.30 1 30.0 NORMAL 0.068 *
0012 100.0
WS194 13 0.005 100.0 0.25 24 50.0 NORMAL 0073
0.005 1000
ws198 13 0.001 100.0 0.25 24 50.0 NORMAL 0.083 *
0.001 100.0
WS318C 13 0.002 61.5 0.25 24 50.0 NORMAL 0.076 *
UNDEVELOPED 0.001 385 0.30 il 30.0 NORMAL 0.076 *
0.003 100.0
wSs18D 13 0.002 64.9 0.25 24 50.0 NORMAL 0.074 *
22 0.000 10.8 0.10 85 75.0 NORMAL 0.037
UNDEVELOPED 0.001 243 0.320 1 30.0 NORMAL 0.074 *
0.004 100.0
ws20 22 0.002 8.8 0.10 85 75.0 NORMAL 0.032
44 0.012 45.8 0.10 85 75.0 NORMAL 0.032
UNDEVELOPED 0.011 454 0.30 1 30.0 NORMAL 0.063 *
0.025  100.0
WS20A 13 0.000 10.3 0.25 24 50.0 NORMAL 0.076 *
22 0.002 72.4 0.10 85 75.0 NORMAL 0.038
UNDEVELOPED 0.001 17.2 0.30 1 0.0 NORMAL 0.076 °
0.003 99.9
* Non default vaive (s1LuDataCG.m1)



CITY OF SCOTTSDALE

Drainage Design Management System
SOILS

Page 1 Project Reference: 1603PR 512412013
Area ID Book Map Unit Soil ID Area Area  XKSAT Rock Effective

Number (sq mi) (%} Percent Rock (%)

(%)
Major Basin 1D: 01
Wws19 645 68 64568 0.012 100.00 0.63 - 100
WS19A 645 68 64568 0.005 100.00 0.63 - 100
w5108 645 68 64568 0.001 100.00 0.63 - 100
ws19C 645 68 B4568 0.003 100.00 0.63 - 100
wSs190 645 68 64568 0.004 100.00 0.63 - 100
wS20 645 68 64568 0.025 100.00 0.63 100
WS20A 645 68 64568 0.003 100.00 0.63 100
"Non default value {515DataGA ot}




CITY OF SCOTTSDALE
Drainage Design Management System
HEC-1 STORAGE FACILITIES
Paga 1 Project Reference: 1603PR 52412013

Storage Basin ID: RET1SD

1 2 3 4 5 6 2 8 9 10
Elevation Top of Dam: -NA- Volume (ac-ft) 0.04 0.08 0.10 0.19 0.28
Length of Dam: -NA- Discharge (cfs) - - 9
Discharge Coefficient: -NA- Elevation (ft) 1,589.5 1,590.5 1.591.2 1.591.5 1,592.5 1.593.2 - - - -
Weir Coefficient: -NA-
11 12 13 la. 15 16 s 18 13 20

Volume (ac-ft) - - - - - - - - . .
Discharge {cfs) - - - - - - - - - .
Elevation (ft) - - - - . - - - - -

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

Peak Volume {ac-ft) 0.07 0.1 0.15 0.20 0.20 0.20
Peak Stage {ft) 1.591.03 1.591.61 1,592.086 1,592.58 1.592.57 1,582.57

{siHec15120.mt)



CITY OF SCOTTSDALE

Drainage Design Management System
HEC-1 FLOW SUMMARY
Projecl Reference: 1603PR

Page 1 5/22/2013

10 Type Area Discharge cfs

{sq i) 2 Year 5Year 10 Year 25Year 50 Year 100 Year

Major Basin 01
WwS19 Hydrograph 0.010 7 10 13 17 20 23
RCP18 Routed 0.010 7 10 13 17 20 23
RRCP19 Routed 0.010 7 10 12 16 20 23
WS19A Hydrograph 1 2 3 4 5 7
CP19A Combined 0.020 B 11 15 20 25 29
RCP19A Routed 0.020 B 11 15 20 24 28
WS19B Hydrograph 1 1 1 2
RW19B Routed 1 1 1 2
wS19C Hydrograph 1 2 3 3 4
WS19D Hydrograph 1 1 2 3 3 4
RET19D Routed 1 1
CcPi1aC Combined 0.030 8 12 17 24 29 as
wWS20 Hydrograph 0.030 9 13 18 25 kb 37
RCP20 Routed 0.030 9 13 18 25 31 37
WS20A Hydrograph 1 1 2 2 2 3
CP20A Combined 0.030 10 14 19 27 33 40
{stHec15m m1}



APPENDIX D

HYDRAULIC CALCULATIONS



Shea Gutter Capacity (1603.fm8) Report

Label Solve For Channel Slope Discharge Gutler Width ‘ Guttar Cross Slope
(f/R) (ft¥s) () | (fL/ft)
L
Shea Gutter Capacity Discharge 0.01100 16.53 1.41 0.06
Road Cross Slope Spread Manning Coefficient Flow Area Depth Gutter Depression Valocity
(fuft) {ft} (ft) {fy (f} {fvs)

0.03 16.50 0.016 3.77 0.50 0.04 4,38

Southwast Land- Cons;lltin-g. P.C.“ ) o o T T - - T
Bentley Systems, inc. Haestad Methods Solutlon Center Benlley FlowMaster V81 (SELECTserles 1) [08.11.01.03]

9/17/2012 11:23:58 PM 27 Slamons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203.755-1666 Page 1 of 1



Shea Curb Inlets In Sag (1603.fm8) Report

Label Solve For Discharge Spread Gutter Width Gutter Cross Slope
{ft/s) () (ft) {fvit}

Shea 4-Cell Curb Infet Spread 45.00 12.49 1.41 0.06
Shea 3-Cell Curb Inlet Spread 35.30 12.04 1.41 0.06
Road Cross Slope Curb Opening Length Opening Height Curb Throat Type Local Depression Local Depression Throat Incline Angle

(ftft) (ft) (ft) {in) Width {degrees})
(ft)
0.03 25.50 0.42 Horizontal 2.00 22.00 90.00
0.03 20.00 0.42 Horizonta! 2.00 16.50 90.00

Depth [E?autter Depression Total Depression
(ft) (f1) {ft)

0.66 0.04 0.21

0.66 0.04 021

Sou;hwosi Land Consult;g, P.E‘J.

Bentloy Systems, Inc. Haestad Methods Solutlon Canter Bentley FlowMaster V8| (SELECTseries 1) [08.11.01.03]

9/17/2012 11:25:05 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1of 1



Irregular Section Wash 19A (1603.fm8) Report

Label Solve For Friction Method Roughness Coefficient Channel Slope Water Surfaca Elevation
{ft/ft) {ft)
Wash 19A Normal Depth Manning Formula 0.047 0.02610 1594.69
Elevation Range Discharge Flow Area Wetted Perimeter Hydraulic Radius Top Width Normal Depth
(fts) (1) (ft) (ft) {f) {ft}
1593.71 to 1595.00 ft 31.00 9.86 20.70 0.48 20.57 0.08
Critical Depth Critical Siope Velocity Velocity Head Specific Energy Froude Number Flow Type
{f) (ft/ft) {ft/s} {ft) (ft)
0.89 0.04174 3.14 0.15 1.13 0.80 Subcritical

Srouthwiosl Land Consulting, P.C,

Bentley Systems, Inc, Haestad Methods Solution Center Bentley FlowMaster V8] (SELECTserles 1} [08.11.01.03}
9/17/2012 11:31:22 PM 27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1of 1



APPENDIX E

404 CERTIFICATION FORM
WARNING & DISCLAIMER OF LIABILITY



Section 404 Certification

Before the City issues development permits for a project, the developer's Engineer or the property owner must certify
that it complies with, or is exempt from, Section 404 of the Clean Water Acl of the United States. Section 404,
administered by the U.S. Army Corps of Engineers (COE), regulates the discharge of dredged or fill material into a
wetland, lake, (including dry lakes), river, stream (including intermittent streams, ephemeral washes, and arroyos), or
other waters of the United States.

Prior to submittal of improvement plans to Project Review the form below must be completed (and submitted with
the improvement plans) as evidence of compliance

Certification of Section 404 Permit Status

Owner's Name: Intravest Development, LLC Phone No.  (623) 521-6899

Project Name/Description: Cochise Manor Case No.
13102 East Cochise Avenue, Scottsdale, AZ

Project Location/Address:

A registered Engineer or the property Owner must check the applicable condition and certify by signing
below that:

1.  Section 404 dees apply to the project because there will be a discharge of dredged or fill material to
waters of the U.S., and:

O A Section 404 Permit has already been obtained for this project.

-or_

[  This project qualifies for a “Nationwide Permit,” and this project will meet all terms and conditions of
the applicable nationwide permit.

2. Section 404 does not apply to the project because:
]  No watercourses or other waters of the U.S. exist on the property.

[0 No jurisdictional waters of the U.S. exist on the property. Attached is a copy of the COE's
Jurisdictional Determinaticn.

X  Watercourses or other waters of the U.S. do exist on the properly, but the project will not involve the
discharge of dredged or fill material into any of these waters.

| certify that the above statement is true.

Engineer's Signature and Seal, or Owner's Signature
President - Southwest Land Consulting, P.C.

Title Company

Planning & Development Services Department
7447 E Indian School Road, Suite 100, Scottsdale, AZ 85251 « Phone: 480-312-2500 ¢« Fax: 480-312-7088

Secion 404 Certiication Page 1 of 1 Rovson Dofe: 12-Jan-05




Ep:ﬁ;; Appendix 4-1C
SCOTISDALE. WARNING & DISCLAIMER OF LIABILITY

The Drainage and Floodplain Regulations and Ordinances of the City of Scottsdale are intended to
"minimize the occurrence of losses, hazards and conditions adversely affecting the public health,
safety and general welfare which might result from flooding caused by the surface runoff of rainfall”
{Scottsdale Revised Code §37-16).

As defined in S.R.C. §37-17, a flood plain or “"Special flood hazard area means an area having flood
and/or flood related erosion hazards as shown on a FHBM or FIRM as zone A, AQ, A1-30, AE, AS9,
AH, or E, and those areas identified as such by the floodplain administrator, delineated in accordance
with subsection 37-18(b) and adopted by the floodplain board.” It is possible that a property could be
inundated by greater frequency flood events or by a flood greater in magnitude than a 100-year flood.
Additionally, much of the Scottsdale area is a dynamic flood area; that is, the floodplains may shift
from one location to another, over time, due to natural processes.

WARNING AND DISCLAIMER OF LIABILITY PURSUANT TO S.R.C §37-22

“The degree of flood protection provided by the requirements in this article is considered reasonable
for regulatory purposes and is based on scientific and engineering considerations. Floods larger than
the base flood can and will occur on rare occasions. Floodwater heights may be increased by man-
made or natural causes. This article (Chapter 37, Article Il) shall not create liability on the part of the
city, any officer ar empioyee thereof, or the federal government for any flood damages that result frem
reliance on this article or any administrative decision lawfully made thereunder.”

Compliance with Drainage and Floodplain Regulations and Ordinances does not insure complete
protection from flooding. The Floodplain Regulations and Ordinances meet established local and
federal standards for floodplain management, but neither this review nor the Regulations and
Ordinances take into account such flood related problems as natural erosion, streambed meander or
man-made obstructions and diversions, all of which may have an adverse affect in the event of a
flood. You are advised to consult your own engineer or other expert regarding these considerations.

| have read and understand the above. If | am an agent for an owner | have made the owner aware of
and explained this disclaimer.

Pian Check No. Cwner or Agent Date

Design Standards & Palicies Manual Page 1 ol 1
City of Scotlsdale - August 2008
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NOI FORM



Arizona Department to Waters of the United Sta_tes under the '
of Environmental Qlla]i AZPDES Stormwater Construction General Permit
ty (AZG2008-001)

NOTICE OF INTENT (NOI)
ADEQ% for Construction Activity Discharges
@

FOR COVERAGE, A COMPLETE AND ACCURATE NOI (INCLUDING REQUIRED FEE) MUST BE SUBMITTED TO:
Arizona Department of Environmental Quality, Surface Water Section / Stormwater and General Permits Unit
1110 West Washington Street, 5415A-1, Phoenix, Arizona 85007

Is this NOI a revision to a project filed under the 2008 AZPDES Stormwater Construction . .
. ) Is the site located on Indian
General Permit? YES v NO If Yes, complete the following: Country Lands?

*> Provide your current authorization number: AZCON - YES v _No

Provide the name of the project / site in Part Il below. You do nol need to complete
the entire form. Provide only the information that is being changed from the original
NOI.

Complete the certification in Part VI {including signature of authorized signer).

At

\f

i. OPERATOR (Applicant) INFORMATION:

Contact Name: Mason Cave

Al

Y

Phone Number: (623) 521-6899 Fax Number:
Operator's Business Name: Intravest Development, L.L.C.

w

Operator's Mailing Address: 5830 W. Thunderbird Rd, Suite 88

A u

City: Glendale State: AL Zip Code: 85036

Y

Y

Business Status: Federal: State: Other Public; Private; \/

ll. CONSTRUCTION SITE INFORMATION:

Project/Site Name: Cochise Manor

A\

County Parcel No. (at main entrance): 217-31-010 Phone Number:

v

Y

Type of Project (subdivision, commercial, road, pipetine, ulility, ADOT project, etc.): Subdivision

if a subdivision, has state or local subdivision approval been obtained? YES \/ NO

If yes, provide the Subdivision Certificate of Approval Number;

» Is the project part of a larger common plan of development? YES ( NO
NOTICE OF INTENT for Coverage under March 2012
AZPDES Stormwater Construction General Permit
AZG2008-001
Page 1 0of 4




Name of Project Cochise Manor

Il. CONSTRUCTION SITE INFORMATION (continued)

number for each: NO

» Does the project have/need other environmental permits or approvals? If so, list them and provide the permit/approval

AT

13102 E. Cochise Ave.

Site physical location (Provide address. If no address, provide driving directions from nearest municipality):

v

City: Scottsdale State: AZ __ Zip Code: 85259

County: Maricopa

Month/Day/Year

A E

Y7

Estimate of total acres (to nearest whole acre) to be disturbed by the entire construction activity:

Estimate of tolal acres (lo nearest whole acre, round up if < 1) to be disturbed by your operations:

#> Estimated Project Start Date: 10/01/2013 Estimated Project Completion Date: 01/01/2014

Month/Day/Y ear

1

1

Select the non-stormwater discharges expected to be associated with your construction-related activities:

None
Discharges from emergency fire-fighting aclivities
J Fire hydrant flushing — ephemeral receiving waters only

\/ Waters used to control dust — no reclaimed or other
wastewaters

J Potable waterline flushing — ephemeral receiving waters
only

Routine external building wash down (no detergents)

v Pavement wash waters — no spills or leaks of toxic or
hazardous materials and no detergents

Foundation or footing drains — uncontaminated

Potable water well flushing — ephemeral receiving

waters only

V/ Waters used for compacting soil — no reclaimed or

other wastewaters

Water used for drilling and coring (e.g., for evaluation

of foundation materials) uncontaminated

Uncontaminated water from dewatering operations or

foundations

Other (specify)

Uncontaminated air conditioning or compressor
condensate

‘/ Uncontaminated groundwater

NOTICE OF INTENT for Coverage under
AZPDES Stormwater Construction General Permit
AZG2008-001

Page 2 of 4

Il N S N N B D B B B B BN B B B BN e
v

March 2012




Name of Project: Cochise Manor

ll. DISCHARGE LOCATION
> Provide the latitude and longitude of the construction site at the point nearest the receiving water (natural water course):

Latitude: | 313 12 314119161114 1 Longitude: L W 1 Y148 020

(Degrees, minutes, seconds) (Degrees, minutes, seconds)

3

Identify the closest receiving water to the construction site (e.g., dry washes, named and unnamed waterbodies, elc.):
Salt River

‘1

Is there a potential for any discharges from the site to enter a municipal separate storm sewer system (MS4), canal, or a

privately owned conveyance? YES v NO

If yes, enter the name of the MS4, canal, or conveyance owner:

IV. STORMWATER POLLUTION PREVENTION PLAN (SWPPP) — A SWPPP must be developed in accordance with the
terms of the general permit before completing and submitting this NOI.

> L I confirm that a SWPPP meeting the requirements of the Stormwater Construction General Permit (No.
AZG2008-001) has been developed and will be implemented prior o commencing construction activities at
this site. The SWPPP will be located at the site during construction activities. If this is a late NOI, a
SWPPP has been developed and implemented prior to submitting this NOI. NOTE: ADEQ retains the
authority to take enforcement action(s) for any unpermitted discharge or other non-compliance that occurs
between the time construction commenced and discharge authorization is issued.

When construction activities are not actively underway, the SWPPP will be available at the following location:

9830 W. Thunderbird Rd., Suite 88

A4

Name of SWPPP Contact Person: _Mason Cave

\H

Telephone Number of SWPPP Contact Person: (623) 521-6899

Y

This project may discharge within 1/4 mile of an Impaired or Outstanding Arizona Water: YES v NG

Y

If yes, a copy of my SWPPP is included with this NOI for review by ADEQ.

NOTICE OF INTENT for Coverage under March 2012
AZPDES Stormwater Construction General Permit
AZG2008-001

Page 3 of 4



Name of Project: Cochise Manor

V. FEES
v I confirm that the correct fee payment is included with the NOI:

Less than or equal to | acre; $250.00 *
/ Greater than 1 acre, but less than or equal to 50 acres: $350.00
Greater than 50 acres: $500.00
Review of SWPPP by ADEQ, if required (see section [V above): add $1,000.00
$ 350.00

Total fee payment included:
No fee is required. The signer below represents an Arizona state agency (exempt from AZPDES fees).

No fee is required. This is an amendment of an NOI previously filed under the 2008 Stormwater Construction
General Permit, for which the fee was paid or not required.

* (If the project will disturb less than one acre, Slormwater Construction General Permit coverage is required only if the
project is part of a larger common plan of development or sale that will ultimately disturb one acre or more.}

VI. CERTIFICATICON BY AUTHORIZED SIGNATORY (see Part VIIl.J.1 of the General Permit for requirements)

“I centify under penalty of law that this document and all attachmenls were prepared under my direction or supervision, in
accordance with a system designed to ensure thal qualified personnel gather and evaluate the information submitted.
Based on my inquiry of the person or persons who manage this system, or those persons directly responsible for gathering
the information, | believe the information submitted is true, accurale, and complete. | am aware thal there are significant
penalties for submitting false information, including the possibility of fine and imprisonment. In addition, as the operator, |
certify that | have reviewed and will comply with all the terms and conditions stipulated in the Stormwalter Construction
General Permit (AZG2008-001)."

» Prinled Name: Title:

> Signature; Date:

» Business Name;

» Address:

A\t

City: State: Zip Code: Phone:

NOTICE OF INTENT for Coverage under March 2012
AZPDES Stormwater Construction General Permit
AZG2008-001

Page 4 of 4
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SOUTHWEST LAND ) CONSULTING, P.C.

CIVIL ENGINEERING © PLANNING
8701 E. Vista Bonita Drive Ph: (480) 585-7521
Suite 210 Fax: (480) 585-7523
Scottsdale, AZ 85255 Website: www.azslc.com
July 18, 2013

City of Scottsdale Stormwater Management Division
7447 East Indian School Road, Suite 125
Scottsdale, AZ 85251

Attn: Don Gerkin, P.E., CFM

Re: Drainage review comments for the case drainage report for Cochise Manor, 131* and
Cochise prepared by Southwest Land Consulting, sealed on 24MAY2013. COS case no. 30-PP-
2012 6/5/2013 DG

Dear Mr. Gerkin:

This correspondence is a written response to your drainage review comments dated 6/5/13.
The content to follow describes how each comment was addressed.

1.

2.

The drainage report now contains all of the elements required by the city's DSPM Chapter 4
but not necessarily in the exact structure.

The pre-development drainage exhibit has been modified to a full size, 24"x36" drawing as
requested. Five foot contours were labeled 100 feet beyond the property lines on the
previous submittal. Pre-development Q10 and Q100 flow rates were added to Figure 5 for
each historical runoff entry and exit location. Existing drainage structures (curb inlets,
culverts, etc.) and onsite easements are presented on drainage map and labeled. Flow
lines for all wash bottoms and concentration points were present on the previous submittal.
The 100-year, 6-hour limits of inundation are not shown because none of the site’s washes
have a flow rate greater than 50 cfs. See the revised pre-development drainage map
(DMO1) located in the first pocket folder of the Drainage Report.

The post-development drainage exhibit has been modified to a full size, 24"x36" drawing as
requested. Five foot contours were labeled 100 feet beyond the property lines on the
previous submittal. Pre and Post-development Q10 and Q100 flow rates were added to
Figure 5 for each historical runoff entry and exit location. Existing/proposed drainage
structures (curb inlets, culverts, etc.) and onsite easements are presented on drainage map
and labeled. Flow lines for all wash bottoms, concentration points with labels and storm
water storage detention basin with high water limits were shown on the previous submittal.
Limits of inundation for the 100-year, 6-hour are not shown because none of the site’'s
washes have a flow rate greater than 50 cfs. See the revised post-development drainage
map (DMO02) located in the first pocket folder of the Drainage Report.

The pre and post Q10 and Q100 are now provided at each entry/exit runoff concentration
point for all drainage basins on both G&D sheets (GD04 and GD05). Additionally, these

7/18/2013 4:21 PM  Z:\Jobs\1600\1603 - Cochise Manor\Docs\Letters\2013_07_18 COS Stormwater
Response Letter - 1603.docx



SOUTHWEST' LAND ) CONSULTING, P.C.

CIVIL ENGINEERING © PLANNING
8701 E. Vista Bonita Drive Ph: (480) 585-7521
Suite 210 Fax: (480) 585-7523
Scottsdale, AZ 85255 Website: www.azslc.com

10.

b s (8

12,

peak discharges have been added to both pre and post-development drainage maps
(DMO1 and DM02). See all sheets in the pocket folders at the back of the Drainage Report.
A SWPPP was created to address total disturbed area listed on the cover sheet and limits
shown on sheet SWP02. Half sized copies of the SWPPP can be found in Appendix F of
the Drainage Report.

A Notice of Intent (NOI) has been prepared and a Stormwater Pollution Prevention Plan
(SWPPP) has created as described above. Once a contractor has been selected to
perform the work the NOI will be signed. The final NOI will be submitted to ADEQ to obtain
an Authorization To Discharge permit (ADT) and 2 copies of the NOI and SWPPP will be
included with the Improvement Plans submittal to the City of Scottsdale. Copies of both the
NOI and SWPPP can be found in Appendix F of the Drainage Report.

Arrows have been added to supplement flow lines shown on the first submittal post-
development drainage map (DMO02) for demonstrating how onsite runoff will get to the
detention basin/pervious areas. Drainage sub areas boundaries were thickened to stand
out more on both drainage maps. All grade breaks have been provided on the G&D plans
(GD04 and GDO05) as a dashed line with diamond symbol. A table containing
required/provided storm water storage volume in each drainage sub area, ultimate
catchment, which detention basin the runoff from each sub area drains to and the
percentage runoff contributed from each drainage sub area to a specific detention basin
was added to the top of the post-development drainage map. Runoff from sub basins
WS19C and WS20A are not stored in basins thus watershed WS19D is the only sub area
draining to a storm water storage facility. Revised pre and post-development drainage
maps (DM01 and DM02) along with Grading and Drainage Plans (GD04 and GDO05) can be
found in the pocket folders of the drainage report.

FlowMaster was utilized to calculate bleed off rates for the detention basin at various
elevations up to and including high water elevation. A 12" diameter bleed off pipe (6" orifice
plate inserted into inlet) along with percolation into the ground ensures the basin drains in
12 hours. Drain time calculations can be in the Proposed Detention Basin Volume
spreadsheet found in Appendix C of the Drainage Report and FlowMaster Orifice Output is
located in Appendix D of the Drainage Report. Discharge through the slotted, broad
crested weir per elevation was calculated using a spreadsheet which can be found in
Appendix D of the Drainage Report.

The “Warning and Disclaimer of Liability” form has been completed, signed and dated and
can be found in Appendix E of the Drainage Report.

Ashley Couch authorized Detention Basin 1 to be placed in a drainage easement instead of
a tract since the subdivision consists of less than 6 lots.

Copies of the Drainage Report, Preliminary Plat, Landscape Plans, Native Plant Salvage
Inventory and SWPPP/NOI in PDF format with the firm’s name, project title, date, and City
of Scottsdale Plan Check Number has been provided on a compact disk (CD) in pocket
folder.

Executable files for DDMSW HEC-1 (pre and post-development), Culvert Master, and
Flowmaster have been placed on a CD and provided with the report in a pocket folder.

7/18/2013 4:21 PM  Z:\Jobs\1600\11603 - Cochise Manor\Docs\Letters\2013_07_18 COS Stormwater
Response Letter - 1603.docx



SOUTHWEST' LAND ) CONSULTING, P.C.
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8701 E. Vista Bonita Drive Ph: (480) 585-7521
Suite 210 Fax: (480) 585-7523
Scottsdale, AZ 85255 Website: www.azslc.com

| trust the revised plans along with this correspondence are more than sufficient to address your

comments and/or concerns. If you have any questions you may reach me at (480) 585-7521 or
slorentzen@azslc.com.

Sincerely,

Scott Lorentzen, P.E.

7/18/2013 4:21 PM  Z:\Jobs\1600\1603 - Cochise Manor\Docs\Letters\2013_07_18 COS Stormwater
Response Letter - 1603.docx
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INTRODUCTION

This project is an undeveloped 4.51-acre parcel in North Scottsdale near the
intersection of Shea Boulevard and 130" Street (see Vicinity Map, Figure 1). An
existing single-family residence lies to the southeast (Lot 5 Boulder Wash), Shea
Boulevard forms the north boundary, Cochise Road is situated to the south, an
existing APS sub-station to the southwest and undeveloped natural desert makes
up the remaining sides. Analysis of existing conditions and recommendations for
improvements are specified within this report.

The region consists of low-density, single-family residential and office medical
development surrounded by Sonoran Desert rangeland with typical vegetation
densities and meandering ephemeral washes sloping to the southwest at a
gradient of approximately 3.88%. Soils in the region are “B", per the Aguila-
Carefree Area, Parts of Maricopa and Pinal Counties Soil Survey (Reference 1),
which have high percolation rates resulting in lesser runoff during storm events.
Based on a field walk, an aerial photo and current topography (see Figures 2 and
3) one definad conveyance corridor will be affected by the proposed onsite
development.

All onsite modifications have been designed to comply with the Drainage
Regulations for the Flood Control District of Maricopa County (FCDMC) and the
City of Scottsdale’s Design Standards and Policies Manual (References 2, 3 and
4} while maintaining the existing drainage patterns in the region.

FLOOD PLAIN DESIGNATION

The site is located within a region where flood studies have been adopted and
FEMA Flood insurance Rate Maps (FIRM) have been printed. This project falls
within Zone “X" (shaded) as shown on FEMA Flood Insurance Rate Map
04013C1710F dated 9/30/05 (see FEMA Map, Figure 4). Flood Zone "X* is
defined as follows:

“Areas of 0.2% annual chance flood; areas of 1% annual chance flood
with average depths of less than 1 foot or with drainage areas less than 1
square mile; and areas protected by levees from 1% annual chance
flood.” :

OFFSITE DRAINAGE

Multiple drainage reports previously completed for properties in the region were
reviewed and used as a basis for the preliminary drainage design presented
within this report {see References 5 and 6). Historically, washes in the area
originate in the foothills of the McDowell Mountains and meander southwest
towards the Central Arizona Project (CAP) canal. Drainage improvements have
been constructed in the upstream contributing area as part of the Mayo Clinic
Collaborative Research Community and Shea Boulevard Infrastructure. Runoff
generated from impervious areas such as office buildings, parking and
hardscape within the developments are intercepted by a combination of curb
catch basin inlets, storm drain grates, curb openings and natural washes. Shea
Boulevard is a crowned roadway consisting of 3 lanes for both east and west



bound travel separated by a landscape median. Vertical curb and gutter on both
sides of the main arterial direct storm water towards numerous curb inlets
strategically placed along the street. Storm drains beneath Shea Boulevard
convey runoff from north of the roadway along with discharge from the afore-
mentioned curb inlets. Current drainage patterns impacting Cochise Manor are
depicted on Figure 5. Contributing watersheds were delineated based on City of
Scottsdale ¥ Section Flown Aerial Topography, Mayo Clinic drainage
studies/plans (Reference 5 and Appendix B — Figures 4 and 5) and a field walk.
Cochise Manor has four curb inlets (one 3-cell adjacent to project and one 4-cell
to the east located on each side of the street) along Shea Boulevard and two 30"
CMP storm drains (CP19 and CP20) that direct offsite flow onto or towards the
project. Curb inlets will be described in greater detail within the following section.
Concentration Point CP19 is conveyed through the Boulder Wash Subdivision
within a defined wash and into Cochise Manor along the east boundary.
Concentration Point 20 discharges onto the northwest corner of the site via a 30"
CMP (smooth lined) storm drain beneath Shea Boulevard and exits soon after
along the west property line. The remaining offsite flow enters the site as sheet
flow originating less than 200" east of the property. Due to the multiple culvert
crossings, mixed use developments, street curb inlets and necessary routing the
Rational Method cannot be used to determine peak discharges. Therefore, 100-
year, 6-hour peak discharges for all drainage areas impacting the site were
calculated using a HEC-1 Model analysis in conjunction with the Drainage
Design Management Syslem (DDMS) software provided by the Flood Centrol
District of Maricopa County (see Appendix C). The Flood Control District of
Maricopa County recently adopted NOAA14 for determination of rainfall depths
and this data resulted in roughly 15% runoff reduction from previous studies
using NOAA2. At a minimum each development was represented as a separate
sub-basin so altered drainage patterns could be accounted for. Neither storm
water storage facilities within the upstream developed areas nor attenuate at
culvert inlets were considered as part of this analysis. However, further
refinement of the HEC-1 model wilt continue during the Final Drainage Report
preparation corresponding with construction documents. The upstream
contributing areas for this project are R1-43 single-family residential and C-O SC
commercial surrounded by Sonoran Desert hill slopes. However, the area does
not exhibit the usual characteristics of residential zoning types in other portions of
the Phoenix Metro region. Lots average 1.0 acres, roads consist of a narrow
rural paved section and natural desert has been abundantly maintained on each
lot. Selection of a Runoff Coefficient and kb factor for this deveiopment density
and type of terrain does not equate to the default values within the DDMS
program. Therefore Land Uses 13 (1-2 dwelling units per acre) and
UNDEVELOPED (natural desert for NAOS areas) with low kb factors were
selected to demonstrate the limited watershed development, and to indicate an
elevated resistance to flow. Commercial and paved areas in the contributing
watersheds were represented by Land Uses 22 (General Commercial) and 44
(Cultural/Institutional}, respectively with minimum kb factors indicating limited
resistance to flow. Weighted runoff coefficients were calculated utilizing DDMS
based on the land use contained in each watershed (see Land Use worksheets
for existing and proposed HEC-1 models in Appendix C).



V.

PRE-DEVELOPMENT ONSITE CONDITIONS

The land consists of natural Sonoran Desert with typical vegetation except two
dirt trails crossing the northwest corner and roughly parallel with the eastern
boundary. When the east trail was constructed 2-18" culverts were installed
beneath the trail for conveyance of offsite Wash 19A. Improvements for Cochise
Avenue included 2-30" storm drains beneath the roadway for the same
watercourse. A field walk was conducted to verify the drainage information
revealed by an aerial photo and recently completed as-buill survey {see Figures
2 and 3). It was confirmed the two main washes will be left in their natural
condition and unaffected by the future onsite development as depicted in the
Grading and Drainage Plans (see Figure 6). A drainage easement for Wash 20A
was dedicated under previous instrument and there are no plans to alter
recorded limits. The approved Preliminary Plat (30-PP-2012) presents a
drainage easement for Wash 18A based on the drainage report prepared by
Pinnacle Engineering, Inc. during the original case submittal. However, rainfall
depth reductions (NOAA14) described in the previcus section have lowered the
Wash 19A peak discharge weil below the 50 cubic foot per second (cfs)
threshold requirement for drainage easements in ESLO designated areas. The
Final Plat prepared by Bellis Land Services does not include an easement for this
watercourse.

A. Existing Hydraulic Modeling

Several curb inlets along Shea Boulevard contribute to both washes
crossing the subject parcel. Capacities and flow spread for both 3 and 4
cell inlets were analyzed utilizing FlowMaster v8.0 {see Appendix D). The
results demonstrate each curb inlet has sufficient capacity to intercept the
calculated 100-year peak discharge for each upstream watershed while
maintaining more than one free lane for travel in each direction.

A cross section (located halfway between existing culvert crossings)
sampled from recent survey field data was anaiyzed using FlowMaster
v8.0 to determine the Wash 19A onsite high water elevation and
corresponding velocity (see Appendix D “lrregular Section Wash 18A"
and Figure 6). Manning’s Coefficient values were formulated as
described in Drainage Design Manual for Maricopa County, Hydraulics -
Chapter 7 (Reference 3) and Estimated Manning's Roughness
Coefficients for Stream Channels and Flood Plains in Maricopa County,
Arizona publication {(Reference 8) based on pictures taken during the site
walk as follows:

Wash 19A
Channel Bottom

All sections are assumed unstable due to moderate levels of sediment
fransport and lateral migration in the region.

Base Value = 0.025 {median bed material 1.1 mm)

Degree of Irregularity = 0.005 (channel with moderate scour or eroded
slopes)



Variation in Channel Cross Section = 0.005 (main wash shifts
occasionally from side to side and wash cross sections size changes
across site)

Effects of Obstruction = 0.000 (wash bottom has no debris)
Amount of Vegetation = 0.000 {(no vegetation present in wash bottom)
Degree of Meandering = 1.00 (minor meandering present)

Total Main Channel Bottom Manning'’s Coefficient = 0.035%1.00=0.035
Overbank

The overbank for each section was assumed to begin at the transition
from the active wash bottom to channel side slopes, which are reflected in
the provided hydraulic section.

Base Value = 0.025 (median bed material 1.6 mm)

Degree of Irregularity = 0.005 {channel with moderate scour or eroded
slopes)

Variation in Channel Cross Section = 0.005 {(main wash shifts
occasionally from side to side resulting in changes to slopes in the
overbank and wash cross sections size changes across site)

Effects of Obstruction = 0.005 (overbank contains small exposed boulders
or rocks)

Amount of Vegetation = 0.010 (significant grasses, shrubs and trees are
present within the overbank high water limits)

Degree of Meandering =-1.00 (minor meandering present)
Total Overbank Manning’s Coefficient = 0.050*1.00=0.050

POST-DEVELOPED ONSITE CONDITIONS

The future improvements will consist of grading, sewer and water mains, streets,
curb and gutter, scuppers and detention basin with bleed-off pipe. A single
detention basin has been situated to capture runoff from several natural
meandering flowlines crossing the site (see Grading & Drainage Plans in pocket
folder. As each single-family residence is constructed individual grading and
drainage plans wiil be required to demonstrate historic drainage patterns for the
subdivision and region are maintained. All onsite development has been
designed to comply with the Drainage Regulations for the Flood Control District
of Maricopa County {FCDMC) and the City of Scottsdale Design Standards and
Policy Manuai (Reference 4).

A, Drainage Structures

Roll curb and gutter will be provided on both sides of 131% Street to direct
runoff south towards Detention Basin 1 located within Lot 1 (see Figure
6). The approved Preliminary Plat (30-PP-2012) consisted of three
basins located in Tracts which have subsequently been eliminated.
Limited outfall options, final grade elevations necessary to create 3’ deep
basins and development impacts on Cochise Manor made the two

4



northern most basins unfeasible. New storm water storage calculations
were prepared utilizing a NOAA14 100-year, 2-hour rainfall depth of 2.381
inches {see Appendix C — Proposed Detention Basin Volume) which is
roughty 15% lower than the previously used NOAAZ2 depths and runoff
coefficients as shown below (NAQOS area was excluded from calculations
presented in Appendix C).

Land Use Category | 2-25 yr Runoff Coeff. | 100 yr Runoff Coeff.

Paved Streets 0.90 0.95
R1-43ESL 0.38 0.61

The provided detention basin on Lot 1 meets 62% of the required 100-
year, 2-hour storm water storage volume and the developer is applying
for a partial storm water storage waiver. Limited site development and a
large NAQOS dedication reduced the amount of impervious area typical for
a small subdivision. A weir with a 12" wide low flow notch will be provided
upstream of the existing 2-30" CMP's beneath Cochise Avenue (see
Figure 6 and Weir Calculations in Appendix D). The weir was modeled as
a broad crested type due to limited flow over the hydraulic structure. The
proposed HEC-1 Model (Appendix C) demaonstrates Detention Basin 1
maintains post-development discharges equal or less than pre-
development. The HEC-1 Model output shows errors warnings for both
DCetention Basin 1 and the attenuation due to the proposed broad crested
weir during routing as described below:

“FDKRUT WARNING TIME STEP CALCULATION FAILED TO
CONVERGE. STABILITY PROBLEMS MAY RESULT"

This warning typically is associated with low flows during routing at the
beginning of computations or as a result of limited contributing area
upstream. No action was taken to remove the warning as it has minimal
effects on the final discharges. A 12" HDPE bleed off with a 6" diameter
orifice plate on the inlet were specified to ensure the basin drains within
36 hours (see Proposed Detention Basin Volume). Percolation test
results contained within the Epsilon Engineering & Materials Soils Report
dated 5/9/13 show infiltration into the ground will drain the basin
regardless of a bleed off pipe. Runoff in excess of the storm water
storage volume will exit the detention basin via a riprap lined spillway into
Wash 19A prior to the existing 2-30" CMP's beneath Cochise Avenue.
Angular native stone riprap has been specified at all scuppers and
detention basin emergency overflows to prevent scour and undermining
of adjacent improvements.

Army Corps of Engineers

The property consists of mostly natural Sonoran desert with two dirt trails
crossing the site. A well-defined 6 sandy bottom wash (20A) enters the
site along the north boundary as discharge from a 30" CMP storm drain
beneath Shea Boulevard. The southeast corner of the site is crossed by
a moderately-defined 2.5' wide bottom wash (19A). Several onsite

5



VI,

VIL.

meandering flowlines exist on the project but have limited contributing
areas. Neither ordinary high water marks nor clearly defined wash
thalwegs are present for all watercourses except Wash 20A. Wash 20A
has been modified significantly upstream and downstream from this
project, thus no longer resulting in a contiguous wildlife corridor. Based
on these factors we believe none of the onsite washes meet the criteria to
be defined as "waters of the United States”. However, both Washes 19A
and 20A will be left in their current state unaltered by future site
developmeni. A 404 Certification form has been provided in Appendix E.

Storm Water Pollution Prevention Plan

A Storm Water Follution Prevention Plan was created to define how the
onsite washes will be protected from pollutants during site development
(see 11"x17" copies in Appendix F). This plan will be submitted to ADEQ
along with an NOI form (see Appendix F) prior to approval of the
construction documents and will remain onsite during construction.

CONCLUSIONS

The proposed development is in compliance with the City of Scoftsdale design
criteria and other required drainage laws. No adverse drainage impacts are
expected to either downstream existing properties or drainage ways from the
site. The study has determined that:

All runoff will enter and exit the site in the same manner and location as in
pre-development conditions, thereby preserving natural drainage
patterns.

Water surface elevations and velocities were determined for existing
conditions using FlowMaster v8.

USACOQE section 404 jurisdictional washes have been determined not to
exist on the property and therefore preservation of onsite watercourses
will be unnecessary.
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APPENDIX B

EXCERPTS FROM PRELIMINARY DRAINAGE REPORT MAYO
CLINIC BY KIMLEY-HORN & ASSOCIATES, INC.
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APPENDIX C

HYDROLOGIC CALCULATIONS



Proposed Detention Basin Volume
: Top Area | Top Elev Bot Area Depth Volume Provided Volume Provided
Basin ID (s (ft) (sf) Bot Elev (ft) () (ch (ac-ft)
4,858 1592.5 3,658 1591.5 1 4,244 0.10
DET-1 3,658 1591.5 3,330 1591.2 0.3 1,048 0.02
3,330 1591.2 2,590 1590.5 0.7 2,066 0.05
2,590 1590.5 1,636 1589.5 1 2,095 0.05
Total 9,453 0.22
***Perc Rate (cf/hr/sf)= 0.430
Basin bottom area (sf)= 1,636
****Basin drain time (hr)= 13
*****Basin drain time (hr)= 12

All volumes calculated using the cone frustrum method: (h/3)*(a1+a2+(a1*a2)*0.5)

h=depth

a1=minimum bottom surface area
a2=maximum top surface area

* Weighted runoff coefficient assuming partially developed to reflect future conditions
** 100-Year, 2-hour rainfall depth based on Maricopa County Drainage Design Manual, Hydrology.
*** The perc rate is based on data obtained from a Epsilon Engineering & Materials, LLC. dated 5/9/2013.

.=+« Basin drain time shown is strictly based on percolation into the ground. The 6" bleed off pipe will drain the top
1.3' faster than water will percolate into the ground

ww+> Basin drain time includes percolation into ground plus discharge of 0.97 cfs from 6" bleed off pipe

Safety Factor=
Cw=
l'iD=

Parcel Area=
Vr=

Land Use
R1-43ESL Area (sf)
Impervious Area (sf)

Total

7/17/2013 4:48 PM

1
0.64
2.38
120,244 Does not include NAQOS area
15,318
Area (sf) Cw
108,915 0.61
11,329 0.95
120,244 0.64

Z:\Jobs\1600\1603 - Cochise Manor\Drng\1603_Ret_Basin_Volume_Scottsdale_Rev.xls



EXISTING CONDITIONS HEC-1 MODEL



Drainage Design Management System
RAINFALL DATA

CITY OF S8COTTSDALE

Project Reference: 1603EX

Page 1 Ti12/2013
o Method Duration 2 Year 5 Year 10 Year 25 Year 80 Year 100 Year
DEFAULT NOAA 14 5 MIN 0.268 0.361 0.433 0,528 0.601 0.675
NOAA14 10 MIN 0.407 0.550 0.659 0.804 0.915 1.028
NOAA14 15 MIN 0.505 0.682 0.817 0.996 1.134 1.274
NOAATS 30 MIN 0.680 0.918 1.099 1.342 1.527 1.715
NOAA14 1 HOUR 0.841 1.136 1.361 1.660 1.890 2.123
NCAA14 2 HOUR 0.972 1.293 1.537 1.869 2.121 2.381
NOAA14 3 HOUR 1.041 1.361 1614 1.967 2.245 2.536
NOAA14 6 HOUR 1.236 1.576 1.846 2216 2.504 2.804
NOAA14 12 HOUR 1.427 1.798 2.090 2.488 2.793 3106
NOAA14 24 HOUR 1.748 2.260 2.670 3.238 3.686 4154
{stRanMull rpt)



CITY OF SCOTTSDALE
Drainage Design Management System
Agency: SCOTTSDALE - LAND USE DEFAULTS

Page 1 Project Reference: 1603PR 71212013
Code Description Initial Percent Vegetation Moisture Resistance
Abstraction Impervious Cover Deficit Coefficient
A RTIMP DTHETA Kb
Commaerclal
21 Neighborhood Commercial 0.10 85 75.0 ORMAL MIN
22 General Commercial 0.10 85 75.0 ORMAL MIN
k)] Minor Office 0.10 85 75.0 ORMAL MIN
32 Major Office 0.10 85 75.0 ORMAL MIN
33 Minor Employment 0.10 85 75.0 ORMAL MIN
34 General Employment 0.10 85 75,0 ORMAL MIN
Institutional
36 Research and Development 0.10 72 75.0 ORMAL MIN
44 Cultural/Institutional 0.10 85 75.0 ORMAL MiN
45 Uliities 0.30 72 30.0 ORMAL MIN
Open Space
41 Natural Open Space 0.30 1 30.0 ORMAL MIN
42 Limited Use Area 0.30 1 30.0 ORMAL MIN
43 Developed Open Space 0.30 80 50.0 ORMAL MIN
GC Golf Courses (.35 1 B5.0 ORMAL MIN
PRESERVE Natural Open Space 0.30 1 30.0 ORMAL MIN
UNDEVELOPED Nalural Open Space 0.30 1 30.0 ORMAL MIN
Otheor
INDIAN fndian Land 0.35 10 85.0 ORMAL MIN
Residential
10 1/5 Dwelling Units per Acre 0.30 7 30.0 ORMAL MIN
11 143-1/2 Dwelling Unils per Acre 0.30 15 30.0 ORMAL MIN
12 1/2-1 Dwelling Units per Acre 0.30 15 50.0 ORMAL MIN
13 1-2 Dwelling Unils per Acre 025 24 50.0 ORMAL MIN
14 2-4 Dwelling Units per Acre 0.25 a5 50.0 ORMAL MIN
15 4-8 Dweliing Units per Acre 0.25 54 50,0 ORMAL MIN
16 8-12 Dwelling Unils per Acre 0.25 74 50.0 ORMAL MIN
17 12-22 Dwelling Unils per Acre 0.25 94 50.0 ORMAL MIN
RETAINED Retained areas 2.66 1 50.0 ORMAL MIN
Tourist
18 Tourist Accommodations 0.25 85 50.0 ORMAL MIN
19 Low Intensity Resort 0.30 85 50.0 ORMAL MIN
(RLUDERCG )



CITY OF SCOTTSDALE
Drainage Design Managemeni System

LAND USE

Project Reference: 1603EX

Page 1 71122013
Sub Land Use Code Area Area Initial Loss Percent  Vegetalion DTHETA Kb
Basin (sq mi) (%) (1A) Impervious Cover
(RTIMP) (%)
Major Basin ID: 01
WS19 44 0.009 78.0 010 85 75.0 NORMAL 0.034
UNDEVELOPED 0.003 22.0 0.30 1 300 NORMAL 0.068 *
0.012 100.0
WS19A 13 0.005 100.0 0.25 24 50.0 NORMAL 0.073 *
0.005 100.0
w5198 13 0.001 100.0 0.25 24 50.0 NORMAL 0.083 *
0.001 100.0
wS19C UNDEVELOPED 0.003 100.0 0.30 1 30.0 NORMAL 0.076 *
0.003 100.0
WS19D UNDEVELOPED 0.002 100.0 0.30 1 30.0 NORMAL 0.079 *
0.002 100.0
WS19E 13 0.000 10.0 0.25 24 50.0 NORMAL 0.079 *
UNDEVELOPED 0.002 90.0 0.30 1 30.0 NORMAL 0.079 *
0.002 100.0
ws20 22 0.002 8.8 0.10 a5 750 NORMAL 0.032
44 0.012 45.8 0.10 85 75.0 NORMAL 0.032
UNDEVELOPED 0.011 454 0.30 1 30.0 NORMAL 0.063 *
0.025 100.0
W320A 22 0.002 70.0 0.10 85 75.0 NORMAL 0.038
UNDEVELOPED 0.001 300 0.30 1 30.0 NORMAL 0.076 *
0.003 100.0
* Non defaull value {s1LuDataCG.mY)



CITY OF SCOTTSDALE
Drainage DrssigqS Management System
IL

Page 1 Project Reference: 1603EX 7M2/2013
Area ID Book Map Unit Soil ID Area Area  XKSAT Rock Effective

Number (sq mi) (%) Percent  Rock (%)

(%)
Major Basin ID: 01
Ws19 645 68 64568 0.012 100.00 0.63 - 100
WS19A 645 68 54568 0.005 100.00 0.63 - 100
WS19B 645 68 64568 0.001 100.00 0.63 - 100
ws19C 645 68 64568 0.003 100.00 0.63 - 100
WsS19D 645 68 64568 0.002 100.00 0.63 100
WS19E 645 68 64568 0.002 100.00 0.63 - 100
WS20 645 68 64568 0.025 100.00 0.63 - 100
WS20A 645 68 64568 0.003 100.00 0.63 - 100
*Non default value (stSIDataGA.mpt)



CITY OF SCOTTSDALE

Drainage Design Management Syslem
HEC-1 FLOW SUMMARY
Project Reference: 1603EX

Page 1 712/2013

D Type Area Discharge cfs

(sg mi) 2 Year SYear 10Year 25 Year 50 Year 100 Year

Major Basin 01
WS19 Hydrograph 0.010 7 10 13 17 20 23
RCP19 Rouled 0.010 T 10 13 17 20 23
RRCP19 Routed 0.010 7 10 12 16 20 23
WS19A Hydrograph 1 2 3 4 5 7
CP19A Combined 0.020 8 11 15 20 25 29
RCP19A Routed 0.020 8 11 15 20 24 29
ws19B Hydrograph 1 1 1 2
RWS19 Routed 1 1 1 2
Ws19C Hydrograph 1 1 2 3 3
CP18C Combined 0.020 8 12 16 23 28 34
OCP18C Routed 0.020 a 12 16 23 28 34
WS19D Hydrograph 1 1 2 2
WS19E Hydrograph 1 1 1 2
w520 Hydrograph 0.030 9 13 18 25 KR a7
RCP20 Routed 0.030 9 13 18 25 31 37
WS20A Hydrograph 1 1 2 2 3 3
CP20A Combined 0.030 10 14 19 27 33 40
(stHeciSm rpl}
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X X 2000000

X X X x
X X X X
KIRXIHX XOOKK X
X x X %
X X X X
X X 3000000

P I R L T T e L L T T F e Ty

[ ]

- U.S. ARMY CORPS OF ENGINEERS .
. HYDROLOGIC ENGINEERING CENTER .
. 609 SECOND STREET .
- DAVIS, CALIFORNTIA 93616 i
. (916) 756-1104 i
-+ *
A -

R TR R IR I T R T R R R LR T T T2 L )

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73). HEC1GS, HECIDB, AND HEC1Kw.

THE DEFINITIONS OF VARIABLES ~RTIMP- AND -RTIOR- HAVE CHANGED FROM THQSE WSED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSXK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP Bl. THIS IS THE FORTRANZ7 VERSION
NEW OPTIONS. DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, D5SS:WRITE STAGE FREQUENCY,

DSS.READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATE:!GREEN AND AMPT INFILTRATION

HEC-1 INPOT PAGE 1

LINE ID....... T....... 2., K I 4....... 5.0t 6....... 7o B...ius 9,.....10
1 ID CITY OF SCOTTSDALE
2 1D 1603EX - COCHISE MANCR
3 D 100 YEAR
4 i 6 Hour Storm
H ] unit Hydrograph: Clark
6 h{-] 07/17/2013
7 1T z 0 2000
8 N 15
9 I i

:DIAGW

-
10 £K w519  BASIN
11 Ba 0.012
12 pe  2.802
13 pC  0.000 0.008 0.026 0.025 ©.033 0.041 0.050 0Q.058 0.066 0.074
14 PC Q.07 0.099 0.118 0.138 0Q.216 0.377 0.8314 0,511 0.931 0.950
15 PC 0,962 0.972 0,983 0.991 1.000
16 LG 0. 0.27 3.29 1.01 67
17 uc  0.198 0.235
18 ua 1] 5.0 16.0 30.0 65.0 77.0 g84.0 90.0 94.0 97.0
19 uA 100

-
20 XK RCP1%  ROUTE
21 RK 123 0.0160 0.012 CIRC 3.000
22 KK RRCP19  ROUTE
23 RS 1 FLOW
24 RC 0,055 0.040 0.055 496 0.0262 0.00
25 RX 0.00 10.00 20.00 24.00 28,00 32.00 42.00 52.00
26 R¥ 10.00 9.00 8.00 7.00 7.00 8.00 5.00 10.00
27 KX wS19A  BASIN
28 BA  0.005
29 LG 0.25 0.27 3.2% 0.91 24
30 uc  0.225 0.317
31 ua Q 3.0 5.0 8.0 12.0 20.0 43.0 75.0 20.0 96.0
32 UA 100

-
33 XK  CP19A COMBINE
4 HC 2 172

*
35 KK RCPL9A  ROUTE
36 RS 1 FLOW
37 RC 0.055 0.040 ©.055 237 0.0169 0.00
38 RX 0.00 10.00 20.00 24.00 26.00 30.00 40.00 30.00
39 f‘r‘ 10.00 9.00 8.00 7.00 7.00 .00 9.00 10.00

HEC-1 INPUT PAGE 2
LINE | [~ 1....... 2. E PR 4.....,. L T 6.....-. i B....... 9...... 10
40 KK w5198  BASIN
41 Ba  0.001
42 LG 0. 027 3.29 0.91 24
43 uc  0.144 0.200
44 UA 3.0 5.0 8.0 2.0 20.0 43.0 75.0 90.9 96.0
a5 ua 100
46 KK RWS19B  ROQUTE
Page 1



01-100, out
47 RS 2 FLOW
48 RC 0.05% 0.040 0.035 507 0.0237 0.00
49 RX 0.00 10.00 20.00 24.00 26.00 30.00 40.00 50.00
50 RY 10.00 9.00 8.00 7.00 7.00 R.00 9.00 10.00
51 KK WS19C  BASIN
52 Ba 0.003
53 LG 0.30 0.27 3.29 0.77 1
54 uc  0.226 0.333
55 UA 0 3.0 5.0 8.0 12.0 20.0 41.0 75.0 90.¢ 96.0
56 uA 100
*
57 KK CP19C COMBINE
58 He 3 .0205
59 KK DCP1SC STORAGE
60 KO
6l RS L STOR
62 sv 0.01 0.02 0.04 0.05 0.07 0.11 0.14
63 5¢ 4.89 12.25 22.67 34.00 34.00 34.00 34,00 34.00
64 §E 1591.0 1591.50 1592.00 1592.50 15593.00 1593.20 1593.50 1594.00 1594.20
65 KK  WSl9D  BaSIN
66 Ba 0.
&7 LG 0.30 0.27 3.2% 0.77 1
68 uc  0.215 0.36
89 UA Q 3.9 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0
70 UA 100
*
71 KK WS19E  BASI1N
72 8a  0.002
73 LG 0.30 0.27 3.29 0.78 3
74 uc  0.234 0.468
75 UA 0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 80.0 96.0
76 YA 100
HEC-1 INPUT PAGE 3
LINE 1I0....... b E 2., I d.an | T 6....... A 8....... 9...... 10
77 KK ws20  BASIN
78 Ba  0.02%
79 LG 0.19 0.27 3.29 0.95 47
80 uc  0.272 0.316
8l ua 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0
82 vA 100
-
83 KK RCP20  ROUTE
84 RK 123 0.0100 0.012 CIRC  3.000
85 KK WS20A  BASIN
BG Ba  0.003
B7 LG 0.16 0.27 3.29 0.99 60
88 uc  0.233  0.666
89 UA 0 5.0 16.0 0.0 65.0 77.0 84.0 90.0 94.0 97.0
S0 UA 100
-
91 KK CP20A COMBINE
92 HC 2 .0282
-
91 2z
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (v} ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
10 wstg
v
v
20 RCP19
v
v
22 RRCP19
27 : wSs19a
33 CPISA............
v
v
35 RCP19A
0 . w5198
. v
. v
45 . RWS198
51 . . wS19¢C
57 CPLIC. . eeienrrnnnnss s
v

Page 2



v
59 DCP19C
65 . wS190
71 . . wS19E
77 . R
83
8s R

91

01-100.0ut
w520
v
v
RCP20
i w5204
CP20A. . .covvuenss

{"**) RUNOFF ALS50 COMPUTED AT THIS LOCATIOQN

R T e e T R P L P L
-

-
FLOOD HYDROGRAPH PACKAGF (HEC-1) *
JUN 1998 *
VERSION 4.1 *
-

-

-

.

RUN DATE 17JyLll TIWE 17:56:33

*
*
*
*
*
-
*

P L I e T T P S T R T T

CITY OF SCOTTSDALE
1603EX - COCHISE MANOR

100 YEAR
6 Hour St

Qorm

nit Hydrograph: Clark

Ui
07/17/2013

9 10 QUTPUT CONTROL VARIABLES

1PRNT 3

IPLOT )

QSCAL Q.

IT HYDROGRAPH TIME DATA
NMIN

1DATE 1 0

1TIME 0000

NQ 2000

NODATE 3 0

NDT1ME 1838

ICENT 19

COMPUTATION INTERVAL

TOTAL TIME BASE

ENGLISH UNITS

DRAINAGE AREA SQUAR
PRECIPITATION DEPTH INCHE
LENGTH, ELEVATION FEET
FLOW CUBIC
STORAGE VOLUME ACRE-
SURFACE AREA ACRES
TEMPERATURE DEGRE!

PRTINT CONTROL
FLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATTON TNTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING OATE

ENDING TIME

CENTURY MARK

0.03 HOURS
66.63 HOURS
E MILES
5

FEET PER SECOND
FEET

ES FAMRENHEIT

L R R R LR R R R R L L il

*

. U.5. ARMY CORPS OF ENGINEERS *
. HYDROLOGIC ENGINEERING CENTER .
* 609 SECOND STREET *
. DAVIS, CALIFORNIA 95616 .
* (916) 756-1104 *
* *
B -

Rk ol fEd ARk kRS A AR FEF EET NEW SR A6d W REE WA eww dkd dhd add dw ddkd dkd Ahe hdd Rkd el ARd RRE AR AAE AEE hEE aRd

LI IR ]

- [ ]
10 XK : wS19 : BASIN
YY)
8 IN TIME DATA FOR INPUT TIME
IXMIN
JNDATE 1 0
IXTIME 0
SUBBASTN RUNQOFF DATA
11 BA SUBBASIN CHARACTERISTICS
TAREA 0.01
PRECIPITATION DATA
12 rB STORM 2.80
13 PI TNCREMENTAL PRECIPITATI
0.00 0.
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 .00
0.00 0.00
0.00 0.00
.00 0.00
.00 0,00
.01 0.01

SERIES

TIME INTERVAL IN MINUTES
STARTING DATE

STARTING TIME

SUBBASIN AREA

BASIN FTOTAL PRECIPITATION
ON PATTERN
0.

0.00
0.00
0.00
0.00

[=f=l=l=l=]

o000 0000D0O0O
[al=d=l=]=)

h‘C)égCJCJEgCDCSC)CDC)
00POROeDO00
[=lw o e o ole olele]-]
HODODOOO00DOO

soooon
c>c»€gc::::>
HOOQODQO

Page 3

00000000000

[=l=Yotel= ol ) - 1]

0.00 0.00 0.00
.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
G.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.01 0.01 0.01
0.02 0.02 0.02



+

01-100.0ut
06 .06

0.02 0.02 0.04 0.06 . 0.06 0.06 Q.06
0.01 0.01 0.01 0.01 0.01 .01 0.01 0.01 0.00
0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 .00 0.900 0.00 0.00
0.00 g.00 .00 0.00 0.00 0.00 0.00 0.00 0,00
0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
16 ¢ GREEN AND AMPY LOSS RATE
STRTL 0.14 STARTING LOSS
DTH 0.27 MOISTURE DEFICIT
PSIF 3.29 WETTING FRONT SUCTION
XKSAT 1.01 HYDRAULIC CONDUCTIVITY
RTIMP 67.00 PERCENT IMPERVIOUS AREA
17 uc CLARK UNITGRAPH
0.20 TIME OF CONCENTRATION
R 0.23 STORAGE COEFFICIENT
18 va ACCUMULATED-AREA V5. TIME, 11 QRDIMATES
0.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0
100.0
*Ek
UNIT HYDROGRAPH PARAMETERS
CLARK  TCm .20 HR, R= (.23 HR
SHYDER TP= .13 HR, cr= (.38
UNIT HYDROGRAPH
40 END-OF-PERIOD ORDINATES
2. 8 17. 22. 21, 19. 16, 14, 1
11. 9 B. 7. 6. S. 5. 4. 3.
3, 2 z. 2. 1. 1. 1. 1, 1.
1. 1 0. 0. 0. 0. 0. 0. 0.
e ada kww ek ke h
HYDROGRAPH AT STATION w519
TOTAL RAINFALL = 2.80, TOTAL LOSS = 0.65, TOTAL EXCESS = 2.15
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24=HR 72-HR 66.63-HR
{CFs) (HR)
(CFS)
23, 4.07 3. 1. 0. 1]
(INCHES 2.130 2.140 2.140 2.140
(AC-FT 1. L. 1. 1.
CUMULATIVE AREA = 0.01 sQ MI

#4% Sge RS FAE MAY FAT Aae whe dad wEe ded wwd wEd Add dAA AR dEd AR Al dkd BAR Aad EEE dew

Ak kak Rtk rda
. 2

20 KK . RCP19 *
. .

T T T Y Yy

ROUTE

HYDROGRAPH ROUTING DATA
21 RK

L 123,

s 0.0100

N 0.012

CA 0.00
SHAPE CIRC
wD 31.00

z 0.00
NDXMIN 2

KINEMATIC WAVE STREAM ROUTING

CHANMEL LENGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER

SIDE SLOPE

MINIMUM NUMBER QF DX INTERVALS

‘ea

“er FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. S5TABILITY PROBLEMS MAY RESULT

COMPUTED KINEMATIC PARAMETERS

ELEMENT AL PHA

MAIN 8.05

CONTINUITY SUMMARY (AC-FT} - INFLOW=0.1370E+0Ql EXCESS=0.0000E+00 OUTFLOW=0.1370E+0]1 BASIN STORAGEm(._S54DE-1B PERCENT ERAORm

MAIN 8.05

e LT T

HYDROGRAPH AT STATION

PEAK FLOW TIME

6-HR

VARIABLE TIME STEP
(OT SHOWN IS A MINIMUM)

] DT DX PEAK TIME TO VOLUME MUK T ML
PEAX CELERITY
(MIN) (FT) (CFs) (MIN} (1IN} (FPS)
1.28 0.10 41.00 23.45 244.13 2.14 12.46

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

1.25 2.00 23.44 244.00 2.14
LL T LIL]
RCP19
MAXIMUM AVERAGE FLOW
24-HR 72-H 66.63-HR

Page 4
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01-100.out
+ (CFS) (HR)
{CFs}
+ 23. 4.0 3. 1. 0. a.
(lncu:sg 2.130 2.140 2.140 2.140
(AC-FT 1. 1, 1. 1.

CUMULATIVE AREA = 0.01 sQ M1

Wk RAd AR A% Rwd Ak AN Aad bdd A0 Rdd wdd dEA Ada AR8 AAr ewa mam dwe did hkd bdw ddd hdd ek Rhd bk e b hEh dkd REE kRS

TTITI TR
- Y

22 KK . RRCP19 * ROUTE
] ]

HYDROGRAPH ROUTING DATA

23 RS STORAGE ROUTING
N5TPS 1 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
24 RC NORMAL DEPTH CHANNEL
0.055 LEFT OVERBANK N-VALUE
ANCH 0.040 MAIN CHANNEL N-VALUE
ANR 0.055 RIGHT OVERBANK N-VALUE
RLNTH 496. REACH LENGTH
SEL 0.0262 ENERGY SLOPE
ELMAX 0.0 MAX, ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OWERBANK --- + ------ MAIN CHANNEL ------=« + --- RIGHT QVERBANK =---
26 RY ELEVATIQN 10.00 9. B.00 7.00 7.00 B.00 $.00 10.00
25 RX DISTANCE 0.00 10.00 20.00 24.00 28.00 32.00 42,00 52.00
wna
COMPUTED STORAGE-CUTFLOW-ELEVATION DATA
STORAGE 0.00 0.01 .02 0.03 0.05 0.06 0.08 0.11 0.13 0.17
OUTFLOW 0.00 1.18 3.99 8.41 14.54 22.53 32.52 46.43 64.01 84.86
ELEVATION 7.00 7.16 7.32 7.47 7.63 7.79 7.95 8.11 8.26 8.42
STORAGE 0.21 0.2% Q.30 Q.36 0.42 0.49 0.56 0.64 0.73 0.82
OUTFLOW 109.34 137.78 170.47 207.70 249.73 296.83 349.25 407.24 471.03 540.86
ELEVATION B.58 8.74 8.B9 9.05 9.21 9.37 9.53 9.68 9.84 10.00
*44 WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR QUTFLOWS BETWEEN 349, 70 S41.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR QUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)}

[T kw LT} Ak aw

HYDROGRAPH AT STATION RRCP19

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6=HR 24-HR 72-HR 66.63-HR
- {CFs) {HR)
{CFs)
- 23, 4.10 3. 1. 0. 0.
(INCHEsg 2.129 2.140 2140 2.140
(AC-FT 1. 1. 1. 1.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 66.53-HR
+  (AC-FT) {HR)
0. 4.07 0. Q. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 66.63-HR
+  {FEET) (HR)
7.80 4. 10 7.18 7.04 7.02 7.02

CUMULATIVE AREA = 0.01 sq M1

rd Wkd RAR R d AR kkd R Ak RAd SR A ERA FRd kel dww hd AR AGS AAd aAss ASE 43 FRA P ATS AEw ser sww bt wad wid b bW

[ YIERT SRR R LR
- *

27 KK * wslga * BASIN
. B

I LT
SUBBASIN RUNOFF DATA

28 BA SUBBASIN CHARACTERISTICS
TAREA 0.00 SUBRBASIN AREA

PRECIPITATION DATA

12 PB STORM 2.B0 BASIN TOTAL PRECIPITATION
13 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 50.00 0.00 0.00 0.00 0.00
Page



01-100, out
0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 .00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 Q.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 Q.01 0.01
0.01 0.01 0.01 0.01 0.0l Q.02 0.02 0.02 0.0z 0.02
0.02 0.02 0.04 0.06 0.06 0.06 0.06 0.06 0.06 0.06
0.01 .01 0.0L 0.01 0.01 0.01 0.01 0.01 0.00 0.00
0.00 0.00 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.00
9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.60 0.00 0.00 0.00 0.00 0.00 0.00
0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
29 LG GREEN AND AMPT LOSS RATE
STRTL 0.25 STARTING LOSS
DTH 0.27 MQISTURE DEFICIT
PSIF 3,29 WETTING FRONT SUCTION
XKSAT 0.91 HYDRAULIC CONDUCTIVITY
RTIMP 24.00 PERCENT IMPERVIOUS AREA
10 uc CLARK UNITGRAPH
0.22 TIME OF CONCENTRATION
R 0.32 STORAGE COEFFICIENT
3l va ACCUMULATED-AREA VS. TIME, 11 CRDINATES
0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0
100.0
UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.22 HR, Re 0.32 HR
SNYDER  TP= 0.21 HR, cP= 0.49
UNIT HYDROGRAPH
55 END-OF-PERIQD ORDINATES
0 1 1. 3. S. 8. . 7 6. 6
5 S 4, 4, 3 3. 3 2. 2
2 2 1. 1. 1 1. 1 1 1. 1
1. 1 1, 0. 0 Q. ] 4] 0. ¢
0 0 0. 0. 0 a. 4] 0 0. o
0 0 0. a. 1]
Ll "k aew [ s ik d
HYDROGRAPH AT STATIOM ws19a
TOTAL RAINFALL = 2.80, TOTAL LOSS = 1.48, TOTAL EXCESS = 1.32
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
+  {CFS} (HR)
(CFS)
4 7. 4.13 . 0. 0. 0.
(JNCHES; 1.308 1.313 1.313 1.313
(AC-FT 0. 0. a. 0.

CUMULATIVE AREA = 0.00 SQ M1

ddw hkd Ahd bed BEd Ak Al Add Bkd dEE R RRE R 28R A BAR BRE ARd AAW AFF AR war d0y adw ks T ewe wew swed wak wed wid AWk

CEEkEAERARSRIAS
. .

33 kK * cplda * COMBINE
N .

arsssranakiudy

34 HC HYDROGRAPH COMBINATION
TCOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

*an [T} Arw are waa

HYDROGRAPH AT STATION CP19a

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-Hr 66, 63-HR
+  (cFs) (HR)
(CFs)
+ 29, 4,10 3. 1. 0. 0.
(INCHESg 1.887 1.897 1.897 1,897
{AC-FT 2. 2. 2. 2.

CUMULATIVE AREA = 0.02 sg MI

dww ddd thd kwd dbd kA bdd Skd AAE AAr Sk wEe war ard war bEA ek pRE A SRR FRY AR Rk AR R AR FRd AEd RAE AER R wEd ke AR

bk wrtkTrine
- .

35 kK * RCA19A * ROUTE
. .

Rk wd AR

Page 6



01-100.0ut
HYDROGRAPH ROUTING DATA
36 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D CQEFFICIENT
37 RC NOAMAL DEPTH CHANNEL
ANL 0.055 LEFT OVERBANK N-VALUE
ANCH 0.040 MAIN CHANNEL N-VALUE
ANR 0.055 RIGHT OVERBANK N-VALUE
RLNTH 237. REACH LENGTH
SEL 0.0169 ENERGY SLOPE
ELMAX G.0 MAX, ELEV. FOR STORAGE/QUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK ==~ + ---=== MATN CHANMEL ------- + --- REIGHT QVERBANK ---
39 RY ELEVATION 10.00 9.00 8.00 7.00 7.00 8.00 9.00 10.00
38 Rx BISTANCE 0.00 10.00 20,00 24,00 26.00 30.00 40.00 50.00
ok
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 Q.00 0.01 Q.01 0.02 0.02 0.03 0.04 0.05 0.07
OUTFLOW 0.00 0.51 1.84 4.11 7.47 12.06 18.02 26.68 37.91 51.53
ELEVATION 7.00 7.16 7.32 7.47 7.63 7.79 7.95 8.11 B.26 g.42
STORAGE 0.08 0.10 0.12 0.15 0.18 0.21 0.24 0.28 0.32 0.36
OUTFLOW 67.84 87.09 109,54 135,42 164,95 198.35 235,81 277.56 323.77 374.64
ELEVATION B.58 B.74 B.89 9.05 9.21 9.3%7 9.53 9.68 9.84 10.00
e WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR CUTFLOWS BETWEEN 12. T0 375.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR QUTFLOWS GREATER THAN PEAK TNFLOWS.
THIS CAN BE CORRECTEC BY DECREASING THE TIME INTERVAL OR TINCREASING STQRAGE (USE A LONGER REACH.)

[E1 ] LT Rl - ok L L E ]
HYDROGRAPH AT STATION  RCP19A

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR 66.63-HR
+ {CFs) (HR)
(CFS)
+ 29. 4.10 3. 1. 0. 0.
(INCHES) 1.887 1.8%7 1.897 1.897
(AC-FT) 2. 2. 2. 2.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 66.63-HR
+ (AC-FT) (HR)
0. 4.10 0. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 66.63-HR
+ (FEET) {HR}
. 4.10 7.32 7.08 7.03 7.03
CUMULATIVE AREA = 0.02 5Q M

ARE BAE kR AR bRd RS RA HRd whE kkd AR AEd Bdd Add WA AR wkd kA E ddd RN B A AR SR 40 AN FAT SEE A4 BAe see sws ke

I TIL I
- »

40 KK . wslse * BASIN
. .
Temararrevandd

SUBBASIN RUNOFF DATA

41 Ba SUBBASIN CHARACTERISTICS
TAREA 0.00 SUBBASIN AREA

PRECIPITATION DATA

12 P8 STORM 2.80 BASIN TOTAL PRECIPITATION

13 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 .00 0.0 0.00 0.00 0.00 Q.00 0.00
0.00 0.00 0.00 0.00 0.0C 0.00 .00 0.00 ¢.00 0.00
0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 .00 Q.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 .00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 Q.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 .00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 .00 0.01 .01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 .02 0.02
0.02 0.02 0.04 0.06 0.06 0.06 0.06 0.06 0.06 0.06
0.01 0.01 0.01 Q.01 0.01 0.01 0.01 0.01 .00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 .00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
0.00 D.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00

42 LG GREEN AND AMPT LOSS RATE
STRTL 0.25 STARTING LOSS

DTH 0.27 MOISTURE DEFICIT
Page 7
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01-100. out
PSIF 3.29 WETTING FRONT SUCTION
XKSAT 0.91 HYDRAULIC CONDUCTIVITY
RTIMP 24.00 PERCENT IMPERVIOUS AREA
43 K CLARK UNITGRAPH
TC 0.14 TIME OF COMCENTRATION
R 0.20 STORAGE COEFFICIENT
44 ua ACCUMULATED-AREA V5, TIME, 11 ORDINATES
0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0
100.0
nen
UNIT HYDROGRAPH PARAMETERS
CLARK  TC= (.14 HR, R= 0.20 HR
SNYDER  TP=  0.13 HR, cP= 0.49
UNIT HYDROGRAPH
35 END-OF-PERIOD ORDINATES
1] 0. 1 2. 2. 2. 2. 1 1. 1
1 1 1 1. 0. 0. 0. 0 Q. 0
0 0 [ 0. 0. 0. 0. o} 0. 0
1] 0 0 0. 0.
ik 1 2 5] thE T kb
HYDROGRAPH AT STATION w5198
TOTAL RAINFALL = 2.80, TOTAL LOSS = 1.48, TOTAL EXCESS = 1.32
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72=HR 66.63-HR
. {CFS) {HR)
(CFS)
" 2. 4.07 . 0. 0. 0.
(INCHEsg 1.311 1.314 1.314 1.314
(AC-FT Q. 0. Q. 0.
CUMULATIVE AREA = 0.00 SqQ M1

WEw wEE Bwd hdd hdd Adk AR SRS LS SRS SRR SEd S8 SYS A4 WREA AWR das bk kww dad kew arw ewe dae ddkw ek bwn awd ddd dEd fad dda

arzewadddwwady
* *

46 KK * RWS198 * ROUTE
* ]

HYDROGRAPH AOUTING DATA

47 RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACMES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVAIC 0.00 INITIAL CONDITION
x 0.00 WORKING R ANC D COEFFICIENT
48 RC NORMAL DEPTH CHAMNEL
ANL Q. LEFT QVERBANX N-VALUE
ANCH 0.040 MAIN CHANNEL N-VALUE
ANR 0.055 RIGHT OVERBANK N-VALUE
RLNTH S07, REACH LENGTH
SEL 0.0237 ENERGY SLOPE
ELMAX 0.0 Max. ELEV. FOR STORAGE/QUTFLOW CALCULATION
CROSS-SECTION DATA
=== LEFT OVERBANK === 4 ==a=u- MAIN CHANNEL ==--=-- + —-- RIGHT QVERBANK -~
50 RY ELEVATICN 10.00 9.00 §.00 7.00 7.00 2.00 9.90 10.00
49 Rx DISTANCE 0.00 10.00 20.00 2400 26.00 30.00 40.00 50.00
R
COMPUTED STORAGE - OUTFLOW-ELEVATTION DATA
STORAGE 0.00 0.00 0.01 0.62 0.03 0.05 0.06 0.08 0.11 0.14
QUTFLOW 0.00 0.60 2.18 4. 87 8.85 14.29 21.34 31.59 44.90 61.02
ELEVATION 7.00 7.16 7.32 7.47 7.63 7.79 7.9% g.11 8.26 8.42
STORAGE 0.18 0.22 0.27 0.32 0.38 0.45 0.52 0.60 0.68 0.77
QUTFLOW 80.33 103.13 129.72 160.37 195.34 234.88 279.25 328.69 383.41 443,66
ELEVATION 8.58 8.74 8.89 5.05 9.21 9.37 9.51 9.68 9.84 10.00
*44% WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 9. 10 444,

THE ROUTED HYDRCGRAPH SHOULD BE EXAMINEC FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK THFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME TNTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

s LIt LT e s

HYDROGRAPH AT STATION  RwS198

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR £6.63-HR
. (CFs) (HR)
{CFS)
+ 2. 4.13 0. 0. 0. G.
(INCHES; 1.310 1.314 1.314 1.314
(AC-FT 0. o] 0. 0.
PEAK S5TORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 66.63-HR
+  (AC-FT) (HR)

Page 8
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01-100.0ut
0. 4.03 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 66.63-HR
+ (FEET) (HR)
7.16 4,13 7.03 7.01 7.00 7.00

CUMULATIVE AREA = 0.00 5Q MI

Tl ddr k0 Rk E Rdd bad AR ddw kke bdr R dkd wke Add Ak E Rk whd Rk FRk kbd ddy b E Akd BAd hdd dEd AR RRE Rdd kAR R AR R

AddhasdasanbaN
* -

51 KK - w519¢C * BASIN
. .
Atk dd Ak kR

SUBBASIN RUNDFF DATA

52 BA SUBBASIN CHARACTERISTICS
TAREA 0.00 SUBBASIN ARLCA

PRECIPITATION DATA

12 P8 STORM 2.80 BASIN TOTAL PRECIPITATION
13 PI INCREMENTAL PRECIPITATIQON PATTERN
.00 .00 .00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
¢.00 .00 0.00 0.00 0.90 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.04 0.06 0.06 0.06 0.06 0.06 0.06 0.06
3.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00
.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00
©.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 Q.00 0.60 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.60 0.00 0.00 0.00 0.00 0.00 0.00
53 LG GREEN AND AMPT LOSS RATE
STRTL 0.30 STARTING LOSS
DTH 0.27 MOISTURE DEFICIT
PSIF 3.29 WETTING FRONT SUCTION
XKSAT 0.77 HYDRAULIC CONDUCTIVITY
RTIMP 1.00 PERCENT IMPERVIOUS AREA
84 UC CLARK UNITGRAPH
TC 0.23 TIME OF CONCENTRATION
R 0.33 STORAGE COEFFICIENT
55 LA ACCUMULATED-AREA VS. TIME., 11 ORDINATES
0.0 . 5.0 3.0 12.0 20.0 43.0 75.0 80.0 96.0
100.0
UNIT HYDROGRAPH PARAMETERS
CLARK  TC= (.23 HR, R= 0.33 HR
SNYDER TP= 0.21 HR, cP= 0.48
UNIT HYDROGRAPH
S8 END-OF-PERIOD ORDINATES
0 0. 1. 1 3. 4. 4. 4 4 3.
3 3. 3. 2 2 2. 2 2 1 1.
1 1. 1. 1 1 1. 1 1 1 0.
0 0. 0 ] 0 0. [ o 0 Q.
0 0. 0 o] 0 0. ] 0 Q 0.
0 0. 0 4] 0 a. 4] 4]
L2 1] L 2 2] Adp ikt e

HYDROGRAPH AT STATION w519¢
TOTAL RAINFALL = 2.B0, TOTAL LOSS = 1.B7, TOTAL EXCESS = 0.93

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63~HR
+ (CFs) (HR)
(CFs)
. 3 4.13 0. 0. 0. 0.
{INCHES) 0.923 0.923 0.923 0.923
(AC-FT) 0. 0. 0. Q.
CUMULATIVE AREA = 0.00 sg M1

AdE FTE YRR BES S4¢ Nea AAF Fes wdkw ady wem ker mew mAw ErT maw dET o ddh ddw FdT dww aey dap ker o wdd mdT wed was avd wdd eut

LIRS I YT
- .

57 xK . cPl9c COMBTNE
* -
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58 HC

PEAK FLOW
(CFs)
3.

whd dhd kR Rdd ok ddd kR A RRE RRE A eh SeE dRd bk A FR FAE Rk d Add MME ESa Sae Sed aad Akd Bha AA4 AdA MBS FEY SR WS MWW

59 KK

60 ko

T T I T T

HYDROGRAPH COMBINATION
TCOMP

ik LR

HYDROGRAPH AT STATION

TIME
6=HR
(HR)
{CFs)
4.13 4.
{INCHES) 1.722
{AC-FT} 2.

CUMULATIVE AREA =

I T T I TR

. oCP19C STORAGE
. »

OUTPUT CONTROL VARIABLES
IPRNT 3

IPLOT 0
QSCAL 0.

HYDROGRAPH ROUTING DATA

61

RS

&2 sv
63 5Q
64 SE

01-100. out

HUMBER OF HYDROGRAPHS TO COMBINE

waa
seg
CP18C

MAXIMUM AVERAGE FLOW

24-HR 72-HR 66.63-HR
1. 0. 0.
1.730 1.730 1.730
2. 2. 2.
0.02 5Q MI

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOQR TYPE OF INITIAL CONDITION
RSYRIC 0.00 INITIAL CONDITION
3 0.00 WORKING R AND D COEFFICIENT
STORAGE 0.0 0.0 0.0 0.0 0.0 0.1
D1SCHARGE 0. 5. 12, 23, 34, 3a.
ELEVATION 1591.00 1591.50 1592.00 1592.50 1593.00 1593.20

‘rw

*** WARNING *“** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN
THE RQUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR QUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE {USE A LONGER REACH.)

PEAK FLOW
(CFS)
34,

PEAK STORAGE

{AC-FT)
0

PEAK STAGE

(FEET)
1592.99

Ak Bk emn

65 KK

66 BA

12 r8
13 rI

*aa 2

HYDROGRAPH AT ST

TIME
6-HR

(HR)

(CFs)

4.13 LB
(INcuEsg 1.722
(AC-FT 2.

TIME
6-HR

(HR)
4.13 Q.

TIME :

6-HR

(HR)
4.13 1591.30

CUMULATIVE AREA =

aaw awy var whd 200 whd dwe ddw wRd AR Ahw hkd dAw Sgk Add dd ddd bk R dd b b BEE ANE Gwd AEE FEE SR E SRR EEE R

i T I I
. [l

. ws19p BASIN
. -

AR A AR AR
SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.00

PRECIPITATION DATA

STORM 2.80

INCREMENTAL PRECLIPITAT,
0.00 0.00

0.00 0.00

LTy LTy

ATION DCPLSC

MAXIMUM AVERAGE FLOW

24-HR 72-HR 66,63-HR

1. 0. 0.

1.736 1.736 1.736

2. 2. 2.
MAXTMUM AVERAGE STORAGE

24-HR 72-HR 66.63-HR

0. 0. 0,

MAXIMUM AVERAGE STAGE
24-HR 72-HR 66.G3-HR
1591.08 1591.03 1591.03
0.02 5Q MI

SUBBASIN AREA

BASIN TOTAL PRECIPITATION

ION PATTERN
0.00

0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
Page 10
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LT L]

77 KK

78 BA

12 FB
13 P1

9 16

80 uw

81 ua

Ehk AME Addk FET ARe Add BFE AR ddd wAd Wdd A SRS FEE dadd BMd Wdd A0 Aed A S kv a4k sde e wan ddw wws ks wdd

01-100, out
STRTL Q.30 STARTING LOSS
DTH 0.27 MOISTURE DEFICIT
PSIF 3.29 WETTING FRONT SUCTION
XKSAT 0.78 HYDRAULIC CONDUCTIVITY
RTIMP 3. 00 PERCENT IMPERVIOUS AREA
74 uc CLARK UNITGRAPH
TC Q.23 TIME OF CONCENTRATION
R Q.47 STORAGE COEFFICIENT
75 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0-0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0
100.0
R
UNIT HYDROGRAPH PARAMETERS
CLARK TCa (.23 HR, Re 0.47 HR
SNYDER  TP= (.23 HR, cp= (.40
UNIT HYDROGRAPH
79 END-OF-PERIQD ORDINATES
0 0. 0. 1. 1. 2. 2. 2 2.
2 2. r 1. 1. 1. 1. 1 1.
1 1. 1. 1. 1. 1. 1. 1 0.
[ 0. 0. 0. Q. 0. Q. 0 0.
0 Q. Q. 0. 0. 0. 0. 0. 0.
o 0. 0. a. 0. 0. 0. 0 0.
0 0, 0. 0. Q. 0. Q. 1] 0.
1] 0. 0. 0. 0. 0. 0. 0 0.
11} aat 1 2 2] rhw ik
HYDROGRAPH AT STATION WS19¢
TOTAL RAINFALL = 2.80, TOTAL LOSS = 1.84, TOTAL EXCESS = 0.96
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 65.53-HR
' (CFS} {HR)
(CFs)
+ 1. 4,17 0. 0. 0. 0.
(INCHES) 0.954 0.955 Q.953 0.955
(AC-FT) 0. 0. Q. 0.

CUMULATIVE AREA = 0.00 5Q mI

LR LI LI Tl L d

-
*
"

w20 : BASIN

Wik ko

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.03 SUuBBASIN AREA

FRECIPITATION DATA

STORM 2.80 BASIN TOTAL PRECIPITATION
INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 Q. 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.90 0.00 0.00 0.00 0.00
0.00 0.00 g.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
0.01 0.01 0.01 0.01 Q.01 0.02 0.02 0.02 0.02
0.02 Q.02 0.04 Q.06 0.06 0.06 0.06 0.06 0.06
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
0.00 0.00 0.60 0.00 0.00 0.00 0.00 0.00 0.00
0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 Q.00 0.02 0.00 0.00 0.00 0.00 Q.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
GREEN AND AMPT LOSS RATE
STRTL 0.19 STARTING LOSS
OTH 0.27 MDISTURE DEFICIT
PSIF 3.29 WETTING FRONT SUCTION
XKSAT 0.95 HYDRAULIC CONDUCTIVITY
RTIMP 47.00 PERCENT IMPERVIQUS AREA
CLARE., UNITGRAPH
TC 0.27 TIME OF CONMCENTRATION
R 0.32 STORAGE COEFFICIENT
ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0

100.0

UNIT HYDROGRAPH PARAMETERS
Page 12
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+

2. 7. 18, 29. . . 32. 30. 27.
24, 22, 20. 18. i6. 14. 13. 12. 10. 9.
8. 8. 7. 6. 5. 5. 4. 4. 4, 3.
3. 3. 2. 2. . z. 2. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. Q. 0. 0.
0. 0. 0. 0.
e e T 1T 1]
HYDROGRAPH AT STATION ws20

TOTAL RAINFALL =

2.80, TOTAL LOSS =

¢1-100.0ut
CLARK  TC= 0.27 HR, Rw  0.32 HR
SNYDER TP= 0.18 HR. cP= 0.37

UNIT HYDROGRAPH
54 EP;U"OF—PERIOD ORDINAEES

1.04, TOTAL EXCESS = 1.76

PEAK FLOW TIME MAXTMUH AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
(CFs) (HR)
(CFS)

1. 4.10 5. 1. 0, 0,
(Incuzsg 1.746 1.756 1.756 1.756
{AC-FT 2. z2. - 2.

CUMULATIVE AREA = 0.03 5q MI

whk Ahd RRE REe e h Rl GAd Al e AAd e i WA T SRR AR Reh Fed dpd sdd Aes b ARE BAE ARd Shd wdt #A wdd wRd kdd dwd awd

83 Kk - RCP20 *
. *

dhdd At AR TR A

RQUTE

HYDROGRAPH ROUTING DATA

84 RK KINEMATIC WAVE STREAM ROUTING

L 123. CHANNEL LENGTH
s 0.0100 SLOPE
N 0.012 CHANNEL ROUGHNESS COEFFICIENT
CaA 0.00 CONTRIBUTING AREA

SHAPE CIRC CHANNEL SHAPE
WD 3.00 BOTTOM WIDTH QR DIAMETER
z 0.00 SIDE SLOPE

NDXMIN 2 MINIMUM HUMBER OF DX INTERVALS

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

111

COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
{DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT ox PEAK TIME TO VOL UME MAXTMUM
PEAK CELERITY
(MIN) (FT} {CFS5) (MIN) {IN) (FPS)
MAIN 8.05 1.25 0.11 41.00 36.90 246.08 1.76 13.64

CONTINUITY SUMMARY (AC-FT) - ENFLOW=0.2342E+01 EXCESS=0.0000E+00 OUTFLOWRO.23426+01 BASIN STORAGE=(.5707€-18 PERCENT ERROR= 0.0

INTERPOLATED TO SPECIFTED COMPUTATION INTERVAL

+

+

MAIN 8.0% 1.25 2.00

HYDROGRAPH AT STATION

36.88

. hww

RCP20

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
(CFS) (HR)
(CFS)

37. 4,10 . 1. Q. 0.
{INCHES) 1.746 1.756 1.756 1.756
(AC-FT) 2. 2. 2. 2.

CUMULATIVE AREA = 0.03 5Q MI

246.00

1.

76

WA e R Al e awh AEE ok khd Ekd wdd Rl R RS W Rl kW bk AR S AEd ARE RS AEd REE Wl khE ARE AAd RAE AER Bed mad BRE TR

P T Ty
- -

85 KK : w5204 :

P T T T Y

BASIN

SUBBASIN RUMOFF DATA

86 aa SUBBASIN CHARACTERISTICS

TAREA 0.00 SUBBASIN AREA

Page 131



+

+

+

12 ra
13 rI

87 LG

88 uc

89 ua

PEAK FLOW
(CFS)
3,

01-100.cut
PRECIPITATION DATA
STORM 2.80 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN
.00 .00 0.00

0 0 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
0.00 .00 0.00 0.00 Q.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00
0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 .00 0.00 0.00 0.00 0.00 0.00 Q.00
0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00
0.00 Q.00 0.00 0.00 .00 0.00 0.00 0.01
0.01 ¢.01 0.01 0.01 .01 0.02 0.02 0.02
0.02 .02 0.04 0.06 .06 0.06 0.06 0.06
0.01 Q.01 0.01 0.01 Q.01 0.01 0.01 Q.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 Q.00 0.00 0.00 .00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
GREEM AND AMPT { 0SS RATE
STRTL 0.16 STARTING LOSS
DTH 0.27 MOISTURE DEFICIT
PSIF 3.29 WETTING FRONT SUCTION
XKSAT 0.99 HYDRAULIC CONDUCTIVITY
RTINP 60,00 PERCENT IMPERVIOUS AREA
CLARK UNITGRAPH
TC 0.23 TIME OF CONCENTRATION
R 0.67 STORAGE COEFFICIENT
ACCUMULATED-AREA v5, TIME, 11 ORDINATES
.0 5.0 16.0 0.0 65.0 77.0 84.0 90.0
100.0
ke
UNIT HYDROGRAPH PARAMETERS
CLARK TCa 0,23 MR, Re (.67 HR
SNYDER  TP= (.21 HR, CPa 0.25
UNIT HYDROGRAPH
109 END-OF-PERIOD ORDINATES
0. 1. 1. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 1. 1. 1.
1. 1. 1. L. 1. 1. 1. 1. 1,
1. 1. 1. 1. 1. 1. 1. 1. 0.
0. 0. 0. 0. Q. 0. 0. 0. 0.
0. 0. 0. 0. Q. 0. 0. 0. 0,
0. 0. 0. 0. 0. 0. 0. 0. 0.
0, 0. 0. Q. Q. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. Q.
0. 0. 0. 0. 0. 0. 0. 0. Q.
0. Q. 0. 0. 0. 0. 0. 0. 0.
aaw aen T asn
HYDROGRAPH AT STATION wS20a
TOTAL RAINFALL = 2.80, TOTAL LOSS = 0.79, TOTAL EXCESS = 2.0
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
(HR)
(CFS)
4,10 1. 0. 0. 0.
(INCHES) 1.963 2.004 2.004 2.004
{AC-FT) 0. 0. 0. 0.

Fhd Bk dh Ed bk bdd dkk ddk hkd pad Add SRS sak RGE WEE WA BwE 4de SEE TET wdw dkd Ark wad add dRd wEe Ak Al Rk pdd AR Ry

91 KK

92 HC

PEAK FLOW
(CFs)
40.

CUMULATIVE AREA = .00 5Q MI

LI Ea LR IR Y]

CP20A * COMBINE
-

ARERA AN T F bR

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TD COMBINE

ave e (32 L1

HYDROGRAPH AT STATION CP20A

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 66.63-HR
(HR)
{CFs)
4,10 5. 1. 0. Q.
(INCHES; 1.767 1.783 1.783 1.783
(AC-FT 3. 3. 3. 3.

CUMULATIVE AREA = G.03 sQ MI
Page 14

[=1=1-1

ey =Yg == =]

Egc:c:c:CJE:C>CBC>C!C)C>C>C)E§()C)Q

©00000000000000000
o000

94.0

[=lalaletalalel oo

QPE00000000000
[=]
[=]

97.0



-

QPERATION

HYDROGRAFPH

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTLD TQ

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

15TAQ

ACP19

01-100. out

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
STATION FLOW PEAK AREA
&-HOUR 24-HOUR 72-HOUR
AT
ws19 23. 4.07 3. 1. 0. 0.01
RCPLY 23. 4.07 3. 1. G. Q.01
RRCPLS 23. 4.10 3. 1. 0. 0.01
AT
w5194 7. 4.13 1. 0. 0. 0.00
AT
P19 29. 4,10 3. 1. 0. 0.02
RCP19A 29. 4.10 3. 1. a. 0.02
AT
w5198 2. 4.07 0. 0. 0. 0.00
AwS198 2. 4,13 Q. 0. 0. 0.00
AT
w519C 3. 4.13 0. 0. 0. 0.00
AT
CP19¢C 34, 4,13 4, 1. Q. 0.02
DCP19C 34, 4.13 4. 1. 0. 0.02
AT
w5190 2. 4.13 0. 0. Q. 0.00
AT
wS15€ 2. 4,17 0. 0. 0. 0.00
AT
w520 37. 4,10 5. 1. 0. 0.03
RCP20 37. 4.10 5. 1. 0. 0.03
AT
w520a 3. 4,10 1. 0. 0. 0.00
AT
CP20a 40, 4,10 s, 1. 0. 0.03
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW 15 DIRECT RUNOFF WITHQUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ELEMENT oT PEAK TIME T0 VOLUME DT PEAK TIME TO
PEAK PEAK
(MIN) (CFS) (MIN} {1H) {MIN) (crs) {MIN)
MANE 0.10 23.45 244.13 2.14 2.00 23,44 244,00

MAXTMUM
STAGE

7.26

1582.59

VOLUME

(IN)
.14

TIME OF
MAX STAGE

CONTINUITY SUMMARY (AC-FT) - INFLGW=0,1370€+01 EXCE5520,0000E+00 OUTFLOW=0.1370E401 BASIN STORAGE=O.S5540E-18 PERCENT ERRORe

RCF20

MANE 0.11 36.90 246.08 1.76 2.00 36.88 246.00

1.76

CONTINUITY SUMMARY (AC-FT) - INFLOWc(.23426+01 EXCESS<0.0000E+00 OUTFLOWs(, 2342E+01 BASIN STORAGE=D.5707E-18 PERCENT ERROR=

T4 NORMAL END OF HEC-]1 **+

Page 15
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PROPOSED CONDITIONS HEC-1 MODEL



CITY OF SCOTTSDALE
Orainage Design Management Sysiem
LAND USE
Project Reference: 1603PR
Page 1 711272013
Sub Land Use Code Area Area Initial Loss Percent  Vegeiation DTHETA Kb
Basin {sq mi} (%) {IA) Impervious Cover
(RTIMP) (%)
Major Basin 1D: 01
W519 44 0.009 78.0 0.10 85 75.0 NORMAL 0.034
UNDEVELOPED 0.003 220 0.30 t 300 NORMAL ¢.0e8 *
0.012 100.0 -
WS19A 13 0.005 100.0 0.25 24 50.0 NORMAL 0.073 *
0.005 100.0
wSs198 13 0.0 100.0 0.25 24 50.0 NORMAL 0.083 -
0.001 100.0
WS19C 13 0.002 61.5 025 24 50.0 NORMAL 0.076 *
UNDEVELOPED 0.001 385 0.30 1 30.0 NORMAL 0.076 *
0.003 100.0
WS18D 13 0.002 649 0.25 24 50.0 NORMAL 0074 *
22 0.000 10.8 0.10 85 75.0 NORMAL 0.037
UNDEVELOPED 0.001 24.3 0.30 1 300 NORMAL 0.074
0.004 100.0
WwS20 22 0.002 88 0.10 85 75.0 NORMAL 0.032
44 0.012 45.8 0.10 85 75.0 NORMAL 0.032
UNDEVELOPED 0.011 45.4 0.30 1 30.0 NORMAL 0.063 *
0.025 100.0
WS20A 13 0.000 10.3 0.25 24 50.0 NORMAL 0.076 *
22 0.002 72.4 0.10 85 75.0 NORMAL 0.038
UNDEVELOPED 0.001 17.2 0.30 1 30.0 NORMAL 0.076 *
0.003 89.9
* Non default value (SILuDainGG mpt)



CITY OF SCOTTSDALE
Drainage Design Mansagement System

Page 1 Project Reference: 1603PR 7/12/2013
Area ID Book Map Unit Soil ID Area Area  XKSAT Rock Effective
Number (sq mi) (%) Percent Rock (%)
(%)
Major Basin ID: 01 e
WS19 645 68 64568 0.012 100.00 0.63 - 100
WS19A 645 68 64568 0.005 100.00 0.63 - 100
WS19B 645 68 64568 0.001 100.00 0.63 - 100
WS819C 645 68 64568 0.003 100.00 0.63 100
WS19D 645 68 64568 0.004 100.00 0.63 - 100
WS20 645 68 64568 0.025 100.00 0.63 - 100
WS20A 645 68 64568 0.003 100.00 0.63 100
*Non defauflf value (stSIDataGA rpt)




CITY OF SCOTTSDALE
Drainage Design Management System
HEC-1 STORAGE FACILITIES

Page 1 Project Reference: 1603PR 7112/2013
Storage Basin ID: DCP18C

2 3 4 ] ] z 8 10
Elevation Top of Dam: 1,593.30 Volume (ac-ft) 0.01 0.02 0.10 0.14 0.21 0.34 0.40
Length of Dam: 15.00 Discharge (cfs) 1 3 6 9 10 15 34 60

Discharge Coefficient: 3.00 Elevation (ft) 1,592.0 1,692.5 1,5693.0 1,593.2 1,593.5 1,594.0
Weir Coefficient: 1.50
iz 13 14. 15 18 iz 18
Volume (ac-ft) - - - - &= -
Discharge (cfs) - - -
Elevation (ft) - - - -

10 Year 25 Year 50 Year 100 Year

Peak Volume (ac-ft) 0.18 0.25 0.29 0.33
Peak Stage (ft) 1,593.37 159365 1593.82 1,593.98

Storage Basin ID: DT49D

1 2 3 4 5 ] ' 8 2 10
Elevation Top of Dam:  1,592.50 Volume (ac-ft) 0.05 0.10 0.12 0.22 0.31
Length of Dam: 6.00 Discharge (cfs) - 1 1
Discharge Coefficient: 3.00 Elevation (ft) 1,589.5 1,590.5 1,691.2 1,591.5 1,592.5 1,593.2 - - - -
Weir Coefficient: 1.50
1 12 13 14. 15 16 17 18 19 20
Volume (ac-ft) - - - - - - - - = =
Discharge (cfs) - - - - - - - - = =
Elevation (ft) - - - - - - - - - -
2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
Peak Volume (ac-ft) 0.07 0.1 0.15 0.20 0.22 0.22

Peak Stage (ft) 1.590:78 1,591.35 159180 159230 159250 1,592.50

(stHec1S120.rpt)




CITY OF SCOTTSDALE
Drainage Design Management System
HEC-1 FLOW SUMMARY
Project Reference: 1603PR
Page 1 711212013

ID Type Area Discharge cfs
(sq mi) 2 Year 5Year 10Year 25 Year 50 Year 100 Year

Major Basin 01

ws19 Hydrograph 0.010 7 10 13 17 20 23
RCP19 Routed 0.010 7 10 13 17 20 23
RRCP19 Routed 0.010 7 10 12 16 20 23
WS19A Hydrograph 1 2 3 4 5 7
CP19A Combined 0.020 8 1 15 20 25 29
RCP19A - Routed 0.020 8 11 15 20 24 29
W5198 Hydrograph 1 1 1 2
RW19B Routed 1 1 1 2
WS18C Hydrograph 1 2 3 3 4
wSs19D Hydrograph 1 1 2 3 a 4
DT19D Routed 1 1
CP19C Combined 0.030 8 12 17 24 29 35
DCP19C Routed 0.030 7 9 13 21 27 33
WS20 Hydrograph 0.03¢ 9 13 18 25 N 37
RCP20 Routed 0.030 9 13 18 25 31 37
WS20A Hydrograph 1 1 2 2 3 3
CP20A Combined 0.030 10 14 19 27 33 40

{stHec1Sm mt)



01-100.0ut

l.i.nnc‘.l-.|.lllllll’t't'i‘h..otiiliiiit-i Akt iR b v rr Aty ncid kRl raan A YT RN
- - -
. FLOOD HYDROGRAPH PACKAGE (HEC-1) * . U.5. ARMY CORPS OF ENGINEERS *
* Jun 1998 - - HYDROLOGIC ENGINEERING CENTER -
* VERSION 4.1 * . 609 SECOND STREET -
- * ¥ DAVIS, CAILTFORNIA 95616 -
: RUN DATE  17JuLl} TiME 18:27:47 * : {916) 756-1104 -
* -
ARl T IR LI PRI NIR IR R R L I YRSl 0222 2L TR Y R LRI R RN AR R R LTI T2 TN ITAERE]

X X 3000000 po s ééd X

X X X X X XX

X X X X X

MOO00OXK XKXX X XX X

x x X X X

X i o0X X X X

X X 000X 000 XU

THIS PROGRAM REBLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL {JAN 73). HEC1GS. HECIDB, AND HECIKw.

THE DEFINITIONS OF YARLABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION DF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP Bl. THIS IS THE FORTRANZZ VERSION
NEW OPTIONS: DAMBAEAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DS5.WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE Ib....... 1....... 2.......  JR L I S Bo.....s A 8....... 9......10
1 i) CITY OF SCOTTSDALE
2 in 1603PR - COCHISE MANOR
3 I 100 YEAR
4 I 6 Hour Storm
5 1ty unix Hgdrograph: clark
6 n 077172013
7 IT z 1] 1000
8 IN 15
9 1 i
IhI1AGRAM
*
10 KK w519  BASIN
11 Ba 0.012
12 Pa  2.B02
13 PC  0.000 0.008 0.016 0.025 0.033 0.041 0,050 Q.08 0Q.066 0.074
14 PC  (.087 0.099 0.118 0.138 0.216 0.377 0.834 0.911 0©.931 0.950
15 PC 0.962 0,972 ©0.983 0.991 1.000
16 LG .14 0.27 3.29 1.01 57
17 U 9.198 0.235
18 Ua g 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0
19 s 100
20 Kk RCP19  ROUTE
21 l‘tl( 123 0.0100 0.012 CIRC 3.000
22 KK RRCP1%  ROUTE
23 RS I FLOW
24 RC 0,055 0.040 0.055 496 0,0262 0.00
25 R §.00 10.00 20.00 24.00 28.00 32.00 42.00 52.00
26 I.i'v 10.00 9.00 8.00 7.00 7.00 8.00 9.00 10.006
27 Kk wS19a BASIN
28 Ba  0.005
29 LG 0.25 ¢.27 3.29 0.9l 24
10 ug  0.225 0.317
31 Ua 0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0
32 Ua 100
i3 KK  CP19A COMBINE
34 b_ic 2
a5 Kk, RCP19A  ROUTE
36 RS 1 FLOW
37 RC 0,055 0.040 G.055 233 0.0169 0.00
i Rx 0.00 10.00 20.Q00 24.00 26.00 30.00 40.00 50.00
39 Ry 10.00 9.00 8.00 7.00 7.00 8.00 9.00 10.00
1 MEC-1 IMNPUT PAGE 2
LINE Ip....... ) T j PR 4. ... 5 ... [P Tooa. 8....... 9.0 10
40 Kk w5198  BASIN
41 Ba  0.001
42 LG 0.25 0.27 3.29 0.91 24
43 UC Q. 1d44 0.200 -
44 Ua 0 3.0 5.0 8.0 12.0 20.0 3.0 75.0 90.0 96.0
45 Ua 100
46 KK  RW19B  ROUTE

Page 1



TNPUT
LIKNE

10

20

22

27

33

35

a0

46

51

RS 2
RC  0.055
RX 0.00
AY  10.00
-

KX wsl9c
BA 0,003
LG 0.27
uc 0.183
UA 0
UA 100
H

KK wsl9D
BA 0.004
LG 0.25
uc  0.251
UA o
A 100
.

KKk DTI9D
KQ

RS 1
v

5Q

SE  1589.5
ST 1592.5
-

KK CP1AC
HC 4
A

KK DCP19C
KQ

RS 1
Sv

5Q

SE 1591.0
T 1593.3
ID...... 1.
KK w520
Ba  0.025
LG 0.1
v 0.272
UA 1]
ua 100
H

KK  RCP20
RK 123
.

KK WS20A
BA 0.003
LG 0.15
uc  0.229
vA 0
UA 100
-

KK ¢P20A
HC 2
.

7z

BASIN
Q.27

¢.449
3.0

STORAGE

STOR
0.05

1590, 50
6.0

COHBINE
.0243
STORAGE
STOR

1.10
1591.50
15.0

BASIN
0.27

0.31%6
5.0

ROUTE

0.0100

BASIN
0.2

7
0.650
5.0

COMBINE
.0281

01-100.0ut
0.0237 0.00
26,00 30.00
?.00 £.00
15
12.0 20.0
25
12.0 20.0
0.22 06.31
0.97 10.70
1592.50 1593.20

0.10
8.50
1593.00

HEC-]1 INPUT

0.055 492
20.00 24.00
8.00 7.00
3.29 0.86
5.0 8.0
3.29 0.89
5.0 8.0
0.10 0.12
Q.21
1591.20 1591.50
3.0 1.5
0.01 0.02
3.00 5.50
1592.00 1592.50
3.0 1.5
....... l.......4
329 0.95
16.0 30.0
0.012
3.29 1.01
16.0 30.0

SCHEMATIC DIAGRAM OF STREAM NETWORK

{¥) ROUTING

{.) CONNECTOR

w519
v

v
RCP19
v

v
RRCP19

CP19A
v

v
RCP13A

47
65.0

CIRC

64
65.0

(=-=») DIVERSION OR PUMP FLOW

0.14
9.80
1593.20

77.0

3.000

77.0

{<---) RETURN OF DIVERTED CR PUMPED FLOW

ws19¢C

Page 2

40.00  50.00
$.00 10.00
43.0 75.0
41.0 75.0
0.21 0.34

15.30 33.80
1593.50 1594.00

...... 7.......8
84.0 90.0
84.0 80.0

90.0

0.40
43,40

96.0

0.40

59.60

1594.20 1594.50

94.0

.. 10

97.0

97.¢

PAGE

3



57 .
63 .
70 CPI9C...........
v
v
72 oCP19C
79 . w520
. v
- v
8s : RCP20
87 . . w5208
93 : CP2OA..ovivnnnn.,

01-100, cut

{***) RUNOFF ALSQ COMPUTED AT THIS LOCATION

|ererrarireanratrerrerandddartiaddddbddnid

- L]
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) *
. JUN 1998 *
* VERSION 4.1 .
- *
* RUN DATE 17jULl3 TIME 18:27:47 *
* -
LELERR AT R RS L R A2 L b2t R Rt i adlyyl

CITY OF SCOTTSDALE
1603PR - COCHISE MANOR

Storm

uUnit Hydrograph: Ctark

100 YEAR
6 Hour
07/17/2013
9 10 QUTPUT CONTROL VARIABLES
1PRNT 3
IPLOT 1)
QsCaL 0.
1T HYDROGRAPH TIME DATA
IDATE 1 9
ITIME 0000
NG 1000
NDDATE 2 Q
NDTIME 0918
TCENT 19

COMPUTATTON INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAFPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

Q.02 HQURS
33.30 HOURS

SQUARE MILES

PRECIPITATION DEPTH INCHES

LENGTH. ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

AR AR AR AR R AR AR AR AR AR AR R

- -
. U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER -
* 609 SECOND STREET *
. DAVIS, CALIFORNIA 95616 -
. (916) 756-1104 -
- -
L] W

AN AN NI AN AR IR AR A AR TN TN Ay

Akw AkA AR hwd hdd dbud Akd Al AAe A A BR AAL Ads ddd AAd A4S dad SdA Add BN SNk JAB Jdd A48 Ada FNe FAT 242 sas aka ks daa

P T T T

- -
10 Kx . wsly * BASIN
» -
b ARk hE
8 In TIME DATA FOR INPUT TIME
IXMIN
JIXDATE 1 0
INTIME i)

SUBBASIN RUNCFF DATA

11 Ba SUBBASIN CHARACTERISTICS
TAREA 0.01
PRECIPITATION DATA
iz ra STORM 2.80
i3 r1 INCREMENTAL PRECIPITATI
.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

SERIES

TIME INTERVAL IN MINUTES
STARTING DATE

STARTING TIME

SUBBASIN AREA

BASIN TOTAL PRECIPITATION

ON PATTERH
0.00

0 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 Q.00
.00 0.00 0.00 0.00
0.00 .00 0.00 .00
.00 0.00 0.00 .00
0.00 0.00 0.00 0.00

Page 3

000000000

0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00



01-100.out
0 Q.

0.00 0.00 0.00 0.00 Q. 00 0.00 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.04 0.06 0.06 0.06 0.06 0.06 .06 0.06
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 .00 Q.00
0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 ¢.00 .00
0.00 0.00 Q.00 0.00 .00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 Q.00 Q.00 0.00 0.00 .00
0.00 0.00 Q.00 0.00 0.00 0.00 .00 0.00 0.00 .00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
16 LG GREEN AND AMPT LOSS RATE
STRTL 0.14 STARTING LOSS
DTH 0.27 MOISTURE BEFICIT
PSIF 3.29 WETTING FRONT SUCTION
XKSAT 1.01 HYDRAULTC CONDUCTIVITY
RTIMP 67.00 PERCENT IMPERVIQUS AREA
17 uC CLARK URITGRAPH
TC Q.20 TIME QF CONCENTRATION
R 0.23 STORAGE COEFFICIENT
18 ua ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 B84.0 90.0 94.0 97.0
100.0
L L2
UNIT HYOROGRAPH PARAMETERS
CLARK  TC= 0.20 HR, Ra (.23 HR
SNYDER  TP= 0.13 HR, cP= 0.38
UNIT HYDROGRAPH
40 END-QF-PERIOD ORDINATES
2. 8. 17, 22 21, 19. 16. i4. 12,
11. 9. 8. 7 6 5. S 4 3. 3.
3. 2. 2. 2 1 1. 1 1 1. 1.
1. 1. Q. 0 0 0. 0 0 0. 0.
L2l ek A wk LA L)
HYDROGRAPH AT STATION ws19
TOTAL RAINFALL = 2.B0, TOTAL LOSS = 0.65. TQTAL EXCESS = 2.15
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6=HR 24-HR 72-HR 33.30-HR
+ (CFS) (HR)
(CFS)
- 2% 4,07 3. 1. 0. 0.
(mcncs; 2.130 2.140 2.140 2.140
(aC-FT 1. 1. 1. 1.
CUMULATIVE AREA = 0.01 sq MI

aE hwd Wk Akd ARk wRd W wd whd FAR AAd AR ke war TaT dmd dkd Akd ARd AAE ko ek dkkd ke A Sk axs b rid vk

Rraamwbkd kA
* »

20 KK * RCPLY ~* ROUTE
L] -+

ArAAR AR AR AR

HYDROGRAPH ROUTING DATA

21 RK KINEMATIC WAVE STREAM ROUTING

L 123, CHANNEL LENGTH
H 0.0100 SLOPE
N 0.012 CHANNEL RQUGHNESS COEFFICIENT
CA 0.00 CONTRIBUTING AREA

SHAPE CIRC CHANNEL SHAPE
wo 3.00 80TTOM WIDTH CR DIAMETER
2 0.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS

T

**4 FDKRUT WARNING TIME STEP CALCULATIQON FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M oY DX PEAK TIME TQ VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) {CFs) (HIN) (IN) (FPS)

MATN 8.05 1.25 0.10 4]1.00 23.45 244.13 2.14 12.46

CONTINUITY SuMMaRY (AC-FT) - INFLOW=0.1370E+01 EXCESS=0.0000E+00 QUTFLOW=0.1370€+01 BASIN STORAGE=0.1433E-16 PERCENT ERROR= 0.0
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN " g0 1.25 2.00 23,44 244.00 2.14

atw (11 s [T [T

HYDROGRAPH AT STATION RCPLY



+

PEAK FLOW

(CFS)

+ 23,

+

+

+

wkd hkh Ak

22 KK

23 RS

24 RC

EL

EL

"*F WARNING

PEAK FLOW
{CFs)
23,

PEAK STORAGE
(AC-FT)
0.

PEAK STAGE
{FEET)
7.80

Add ARA Edw

27 KK

28 BA

12 rg
13 1

01-100.0ut
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 33.30-HR
(HR)
(CFS)

4,07 3. 1, 0, 0.

{INCHES) 2.130 2.140 2.140 2.140

{AC-FT) 1. 1. 1. 1.

CUMULATIVE AREA = 0.01 sg M1

FAE AT AWD gwd khd kEd A AN ok dkd SAA Sd RAY waw FRE dEd ke Rkk AR PP adr wmdd FEE bl R Akd kR R 4w wan dwd

T LT T LT T
r .

. RRCPLY * ROUTE
- "
PR T T Ty
HMYOROGRAPH ROUTING DATA
S5TORAGE ROUTING

NSTPS 1 HNUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
NORMAL DEPTH CHANNEL
ANL 0.055 LEFT OVERBANK N-VALUE
ANCH 0.040 MAIN CHANNEL N-VALUE
ANR 0.055 RIGHT OVERBANK N-VALUE
RLNTH 496. REACH LENGTH
SEL 0.0262 ENERGY SLOPE
ELMAX 0.0 Max. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
——- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- 4+ --- RIGHT QVERBANK -—-
ELEVATION 10.00 5.00 8.00 7.00 7.00 8.00 9.00 10.00
DISTANCE 0.00 13.00 20.00 24.00 28.00 32.00 42.00 52.00

*Ew

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 0.01 0.02 0.03 0.05 0.08 0.08 0.1t 0.13 0.17
QUTFLOW 0.00 1.18 3.99 8.41 14.54 22,53 32.52 46.43 64.01 84,86
EVATION 7.00 7.16 7.32 7.47 7.63 7.7% 7.95 8.11 B.26 §.42
STORAGE .21 0.25 0.30 0.36 0.42 Q.49 0.56 0.64 0.73 0.82
OUTFLOW 109.34 137.78 17Q.47 207.70 249.73 96.82 349,25 407.24 471.03 540.86
EVATION 8.58 8.74 8.89 9.05 9.21 9.37 9.53 9.68 9.84 10.00
=** MODTFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 349. TO 54).

FHE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME LINVERVAL OR INCREASING STORAGE {USE A LONGER REACH.)

wik ana L] ams

HYDROGRAPH AT STATION  RRCP19

TIME MAXLIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 33.30-HR
(HR)
(CFs)
4_10 3. 1. Q. 0.
(INCHES) 2.129 2.140 2.140 2.140
(AC-FT) 1. 1. 1. 1.
TIME MAXTMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 33.30-HR
(HR)
4.07 0. Q. o. 0.
TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 33.30-HR
(HR}
4.10 7,18 7.04 7.03 7.03
CUMULATIVE AREA = 0.01 sq ML

AR ERE RAN whd ok Wkt Ak R waE R bRk kkd dh s R A AR wdd dkd AR AEA SR ANE R khd A ddw kwd kkE SRS

A whAAR TRy
L -
- WS19a o BASIN
" -

FET T T L L L
SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.00 5SUBBASIN AREA

PRECIPITATION DATA
STORM 2.80 BASIN TOTAL PRECIPITATION

TNCREMENTAL PRECIPITATION PATTERN
Page 5



01-1G0. out
0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00 .00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 Q.00 .00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.50 Q.00 0.00 0.00 0.00 0.00 0.00
©0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.0L 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.04 0.06 Q.06 0.06 0.06 0.06 0.06 0.06
0.01 0.01 0.01 0.01 Q.01 0.01 0.01 ¢.01 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.Q0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.00 Q.00 0.00 0.00¢ Q.00 Q.00 0.00 ¢.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
29 LG GREEN AND AMPT LOSS RATE
STRTL 0.25 STARTING LOSS
OTH 0.27 MOISTURE DEFICIT
PSIF 3.29 WETTING FRONT SUCTION
XKSAT 0.91 HYDRAULIC CONDUCTIVITY
RTIMP 24.00 PERCENT IMPERVIOUS AREA
30 uC CLARK UNITGRAPH
TC 0.22 TIME OF CONCENTRATION
R 0.32 STORAGE COEFFICIENT
31 ua ACCUMULATED-AREA v§, TIME, 11 ORDINATES
0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0
100.0
LLE ]
UNIT HYDROGRAPH PARAMETERS
CLARK  TC= 0.22 HR, Re 0,32 HR
SNYDER TP= 0.21 HR, CP= 0.49
UN1T HYDROGRAPH
55 END-OF-PERIQD ORDINATES
0 1. i 3 5. 8. 8. 7 6. 6
3 5. 4 4 3. 3 3 3 2. 2
b4 2. 1. 1 1. 1 1 1 1. 1
1 1. 1 0 0. 4] 1] 0 0. 0
0 0. 0 0 0. 0 0 0 0. 0
1] 0. 0 0 0.
T i aua ass aau

HYDROGRAPH AT STATION w5194

TOTAL RAINFALL = 2.80, TOTAL LOSS = 1.4B, TOTAL EXCESS = 1.32
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 33.30-HR
+ (CFS) (HR)
(CFs)
+ 7. 4,13 1. 0. 0. 0.
(INCHES) 1.308 1,313 1.313 1.313
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = 0.00 5Q MI

THT WMk Rddk ok d Wex wad wEw kwd dwd ik b b bk G FAR mdka kae dEY TER kdw bR AAR AR E wae RAR bdE kke dEd ddm dkwd b add kR

traapsanmarwdy

- -
33 ke * cPlga * COMBINE
34 HC HYDROGRAPH COMBINATION
1COMP ? NUMBER OF HYDROGRAPHS TO COMBINE
e,
ikl wkh il ara ok

HYDROGRAPH AT STATION CP19a

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 33.30-HR
+  {CFs) (HR)
(CFS)
+ 29. 4,10 3. 1. 1. 1.
(INCHEsg 1.887 1.897 1.897 1.897
(ac-FT 2. 2. 2. 2.
CUMULATIVE AREA = 0.02 SO M1

A Rk mhd hkd RAF P hdkw ks dRd e hdd o NS PSR AN whd B FEE il Rd FES SAF SRS BAA WET AWS FWE FEE Rad FEN wed REE Rk

wk A E R AR ARA AR
+ -

35 Kk * RCP19A * ROUTE
. .
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01-100.0ut
aerenararrraEy
HYDROGRAPH ROUTING DATA
36 RS STORAGE ROUTTNG
NSTPS 1 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INTTIAL COMDITION
X 0.00 WORKING R AND D COEFFICIENT
37 rC NORMAL DEPTH CHANNEL
ANL 0.055 LEFT OVERBANK N-VALUE
ANCH 0.040 MAIN CHANNEL N-VALUE
ANR 0.055 RIGHT DVERBAHK N-VALUE
RLNTH 233. REACH LENGTH
SEL 0.0169 ENERGY SLOPE
ELMAX 0.0 Max. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS5-SECTION DATA
--- LEFT OVERBANK --- + =----—- MAIN CHANWNEL ------- + --- RIGHT QVERBANK ---
39 RY ELEVATION 10.00 9.00 8.00 7.00 7.00 8.00 9.00 16.00
38 rx DISTANCE 0.00 10.00 20.00 24.00 26.00 30.00 40.00 50.00
ans
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 0.00 9.01 9.01 Q.02 0.02 0.03 0.04 0.05 0.06
OUTFLOW 0.00 0.51 1.84 4.11 7.47 12.06 18.02 26.68 17.91 51.53
ELEVATION 7.00 7.16 7.32 7.47 7.63 7.79 7.95 8.11 8.26 8.42
STORAGE 0.08 0.10 0.12 0.15 0.18 0.21 0.24 Q.27 0.31 0.35
QUTFLOW 67.84 87.08 109.54 135.42 164.95 198.35 235.81 277.56 323.77 374.64
ELEVATION 8.58 8.74 B.89 9.05 9.21 9.37 9.5 9.68 9.84 10.00
*+* WARNING *** MODIFIED PULS ROUTING MAY BE WUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 12. 10 175,

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR QUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

HYDROGRAPH AT STATTON RCP194

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 33.30-HR
+  (CFS) (HR)
{CFs)
+ 29. 4.10 3. 1. 1. 1.
(INCHEsg 1.887 1.897 1.897 1,897
(AC-FT R 2. 2. 2.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
G=HR 24-HR 72-HR 33.30-1R
+ (AC-FT) (HR)
0. 4.10 0. a. 0. 0.
PEAX STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 33.30-HR
+ (FEET) (HR)
8.14 4.10 7.32 7.08 7.06 7.06

CUMULATIVE AREA = 0.02 50 MI

hkw ki hd At Add S0 Bk B SR S 2 ST RFT FTR ANE NWE ENN FWF TAW wad wadk amd kwk kkd bk Adw Akk dhd hdd R dpd vikw AR

awdbhadrrraddd
* *

40 KK . wsles * BASIN
- L]
LA A A LS L AR LAY
SUBBASIN RUNOFF DATA

41 BA SUBBASIN CHARACTERISTICS
TAREA 0.00 SUBBASIN AREA

PRECIPITATION DATA

12 Pa STORM 2.B0 BASIN TOTAL PRECIPITATION

13 P1 INCREMENTAL PRECIPITATIQN PATTERN
0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 Q.00 0.00 Q.00 0.00 0.00 0.90 0.00 .00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 €.00
0.00 0.00 0.00 0.00 0.00 0.00 ©.00 0,00 0.00 0.00
Q.00 0.00 9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 Q.60 0.00 0.00 0.00 0.00 0.00 0.00 .00
0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00
Q.00 0.00 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 Q.00 0.00 0.00 0.90 0.00 0.00 0.01 0.01 0.01
0.01 0.01 0.01 0.0L Q.01 0.02 0.02 Q.02 0.02 0.02
0.02 0.02 0.04 0.06 0.06 0.06 0.06 0.06 0.06 0.06
0.01 0.0L 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 ¢.00 0.00 0.00 0.0 0.00 0.00 0.00
0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ©.00

42 LG GREEN AND AMPT LOSS RATE

Page 7



01-100.0cut
STRTL 0.25 STARTING LOSS
DTH 0.27 HOISTURE DEFICIT
PSIF 3.29 WETTING FRONT SUCTION
XKSAT 0.91 HYDRAULTIC CONDUCTIVITY
RTIMP 24.00 PERCENT IMPERVIOQUS AREA
43 uc CLARK UNITGRAPH
Tc 0.14 TIME QF CONCENTRATION
R 0.20 STORAGE COEFFICIENT
44 ya ACCUMULATED-AREA vS. TIME, 11 ORDINATES
B 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 9.0
100.0
an
UNIT HYDROGRAPH PARAMETERS
CLARK,  TC= 0.14 WR, R= ©0.20 HR
SNYDER  TP= Q.13 HR, cpa 0.4%
UNIT HYDROGRAPH
35 END-OF-PERIOD ORDINATES
0. 0. 1 2. 2. 2. 2. 1 1. 1
1. 1. 1 1. 0 0. 0. 0 a. 0
0. Q. 0 0. 0 0. 0. Q 0. 0
Q. 0. 0 0. Q
YT 121 akd Ak e
HYDROGRAPH AT STATION ws19e
TOTAL RAINFALL = 2.80, TOTAL LOSS = 1.48, TOTAL EXCESS = 1.32
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 33.30-uR
(CFs) (HR)
{CFs)
2. 4.07 0. 0. 0. 0.
(INCHESB 1.311 1.314 1.314 1,314
(AC-FT 0. 0. Q. 0.

CUMULATIVE AREA = 0.00 s5Q MI

Mkw MAE AAe Raa akd R Adk kb drd pAY Sl GRS ARd FRd dwd bl b wkd W A BEE Sdd ARk Wl R SRR RN TWR AEE dhE kdd rEd wEd

46 KK . Rwldp * ROUTE
- -

TR T )

HYDROGRAPH ROUTING DATA

47 RS STORAGE ROUTING
NSTPS 2 HMHUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
x 0.00 WORKING R AND D COEFFICIENT
48 RC NORMAL DEPTH CHANNEL
ANL 0.055 LEFT OVERBANK N-VALUE
ANCH 0.049 MAIN CHANNEL N-VALUE
ANR 0.055 RIGHT OVERBANK N-VALUE
RUNTH 492, REACH LENGTH
SEL 0.0237 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/QUTFLOW CALCULATION
CROSS-SECTION DATA
~~- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + === RIGHT OVERBANK ---
S0 RY ELEVATION 19.00 9.00 8.00 7.00 7.00 8.00 9.00 10.00
49 Rx DISTANCE 0.00 106.00 20.00 24,00 26.00 30.00 40.00 50.00
ane
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 g.00 0.01 0.02 0.03 .05 0.06 0.08 0.11 0.14
OUTFLOW 0.00 0.60 2.18 4,87 8.85 14,29 21.34 31.59 44.90 61.02
ELEVATION 7.00 7.16 7.32 7.47 7.63 7.79 7.95 8.11 8.26 8.42
STORAGE 0.17 0.21 0.26 g.31 0.37 0.43 0.50 0.58 0.66 Q.75
OUTFLOW 80.33 103.13 129.72 160.37 195.34 234.88 279.25 328.69 383.41 443.66
ELEVATION B.58 8.74 8.89 9.05 $.21 9.37 9.53 9.68 9.84 10.00
**% WARNING “** MODIFIED PULS ROUTING MAY BF NUMERICALLY UNSTABLE FOR OQUTFLOWS BETWEEN 9. 10 444.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR QSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

Aks ke and L1 111

HYDROGRAPH AT STATION Rw198

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 33.30-um
(CFs) (HR)
(CFS)

2. 4.13 0. 0. 0. 0.
(mcussg 1.310 1,314 1.314 1.314
(AC-FT 0. 0. 0. a.

PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE

Page 8



01-10G, out
6-HR 24-HR 72-HR 33.30-HR
+  (AC-FT) {HR}
0. 4.03 0. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 331.30-HR
+  (FEET) (HR)
7.26 4.1 7.03 7.01 7.01 7.01

CUMULATIVE AREA = 0.00 5qQ MI

EEE N eAs Asw Fhé Rd RAk ddd A e GRS Add ERg GRE Adh Fdd Fhd AR P4 BAR Pkl dd ke dEd AaE WRA HFE Fad ddd ddw Rk adT el

Addat AR EERD
- *

51 Kx * w519¢C * BASIN
- -
R 2222 L2 R dl )
SUBBASIN RUNOFF DATA

52 BA SUBBASIN CHARACTERISTICS
TAREA 0.00 SUBBASIN AREA

PRECIPITATION DATA

12 PR STORM 2.80 BASIN TOTAL PRECIPITATION
13 P1 INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00
.00 0.00 0.00 0.00 0.00 0 00 0.00 0.00 0.00 0.00
¢.00 0.00 0.00 Q.00 0.00 ¢.00 0.00 0.00 0.00 0.00
Q.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.01 0.0L 0.01
0.01 0.01 0.01 0.01 0.01 0 02 0.02 0.02 0.02 0.02
0.02 0.02 0.04 0.06 0.06 0.06 0.06 0.06 Q.06 Q.06
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00
0.00 0.00 , 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 .00 .00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0,00
Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
53 LG GREEN AWD AMPT LOSS RATE
STRTL Q.27 STARTING LOSS
DTH 0.27 MOISTURE DEFICIT
PSIF 3,29 WETTING FRONT SUCTION
AKSAT 0.86 HYDRAULIC CONDUCTIVITY
RTIMP 15.00 PERCENT IMPERVIOUS AREA
54 uc CLARK UNITGRAPH
0.18 TIME OF CONCENTRATION
R 0.24 STORAGE COEFFICIENT
55 Ua ACCUMULATED-AREA VS, TIME, 11 QRDINATES
4.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0
100.0
UNIT HYDROGRAPH PARAMETERS
¢Lark  TC=- 0.18 HR, R= 0.24 HR
SNYDER TPz 0.17 HR, ce= 0.50
UNIT HYDROGRAPH
43 END-QF-PERIQD ORDINATES
0 1. 1 4 . 6. S. 5 4. 3
3 3. 2 2 2. 1. 1 1. 1
1 1. 1 1 0. 0. 0. o) 0. 0
0 0. 0 0 Q. Q. 0. 0 0. 0
0 0. 0
L1l LAl ] i Ak L]
HYDROGRAPH AY STATION ws19¢
TOTAL RAINFALL = 2.80, TOTAL LOSS = 1.64, TOTAL EXCESS = 1.16
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 33.30-HR
+  (CFS) (HR)
(cFs)
+ a, 4,10 0. 0. 0. 0.
CINCHES) 1.153 1.15% 1.155% 1.155
(aC-FT) 0. 0. 0. 0,
CUMULATIVE AREA = 0.00 sq MI

EEA BAS TAR BEw EAT TEW NS da4 dkd daf THA NAR kadk kwd dww WA Sk b khd R FEd FEd R waw AAF pER Rk Ak dddk Akw kaT TN PR

Y YIIII T
- -
57 KK * ws19D * BASIN
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01-100.out
. L]
AL AR AL RL L LY Y
SUBBASIN RUNOFF DATA
S8 BA SUBBASIN CHARACTERISTICS
TaREA 0.00 SUBBASIN AREA
PRECIPITATION DATA
12 pe STORM 2.80 BASIN TOTAL PRECIPITATION
13 P1 INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00 0.00 0.00 .00
0.90 0.00 0.00 0.00 0.00 .00 0.00 Q.00
¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 9.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60
0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 .00 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02
0.02 0,02 0.04 0.06 0.06 Q.00 0.06 0.06
0.01 6.01 0.01 0.0l 0.01 0.01 ¢.01 0.01
0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00
Q.00 0.00 0.00 0.00 Q.00 9.00 0.00 £.00
0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.060 0.00 0.00
0.00 0.00 0.00 0.09 0.00 0.00 0.00 0.00
59 LG GREEN AND AMPT LOSS RATE
STRTL 0.25 STARTING LOSS
DTH 0.27 MOISTURE DEFICIT
PSIF 3.29 WETTING FRONT SUCTION
XKSAT 0.89 HYDRAULIC CONDUCTIVITY
RTIMP 25.00 PERCENT IMPERVIOUS AREA
60 uC CLARK UNITGRAPH
TC 0.25 TIME OF CONCENTRATION
R 0.45 STORAGE COEFFICIENT
61 ua ACCUMULATEQ-AREA v§. TIME, 11 ORDINATES
0.0 1.0 5.0 £.0 12.0 20.0 43.0 75.0
100.0
adh
UNIT HYDROGRAPH PARAMETERS
CLARK  TC= 0.25 HR, R= (.45 HR
SNYDER TP= 0.23 HR, Cp= 0.41
UNIT HYDROGRAPH
76 END-QOF-PERIOQD ORDINATES
0. 0 0. 1. 2. 4, . 5. 4,
4. 3 3. 3. ). 3. 2 2. 2.
2. F] 2. 1. I. 1. 1 I. 1.
1. 1 1. 1. 1. 1. 1 0. 0.
0. 0 0. 0. Q. 0. 1] 0. 0.
0. i) 0. 0. 0. 0. 0 a. 0.
Q. 0 o. 0. 0. 0. 0 0. 0.
0. 0 Q- 0. 0. 0.
LT LTy Ll (21 ok
HYDROGRAPH AT STATION ws190
TOTAL RAINFALL = 2.80, TOTAL LO5S = 1.46, TOTAL EXCESS = 1.35%
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 33.30-HR
(CFS) (HR)
CF5
4 4.17 (cFs) 1. 0. 0. 0.
{INCHES) 1.332 1.319 1.339 1.339
(AC-FT} 0. 0. 0. 0.
CUMULATIVE AREA = 0.00 sq Mr

SEE RS ERE

63 KK

64 Ko

ES RS

66 Sv

B Bad R s ukd adk aad BAE AEE Sde Sk FRF NRE NN SE 00 ddd Akd R FET SNE PN Pue dd Ads 0 A dad wes eew

LT T Ty e

DT15D STORAGE
.

OUTPUT CONTROL VARIABLES
3 PRINT CONTROL

IpLoT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

STORAGE ROUTING

NSTPS 1 NUMBER OF SUBREACHES
ITYP $TOR TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION
x 0.00 WORKING R AND D COEFFICIENT
STORAGE 0.0 0.1 0.1 0.1 0.2 0.3
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01-100,0ut
67 sqQ DISCHARGE 0. Q. 0. 0. 1. 11.
68 SE ELEVATION 1589.50 1590.50 1591.20 1591.5%0 1592.50 1593.20
69 ST TOP QF DAM
TOPEL 1592.50 ELEVATION AT TOP QF DM
DAMKWID 6.00 DAM WIDTH
coQD 3.00 wWEIR COEFFICIENT
EXPD 1.50 EXPONENT OF HEAD
L: 1]
L1l rrE ok rhE ok
HYDROGRAFPH AT STATION oT1%
PEAK OUTFLOW IS 1. AT TIME 5.03 HOURS
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HARt 24-HR 72-HR 33,30-Hm
+ (CFS) (HR)
{CFs)
. 1. 5.00 Q. 0. 0. 0.
(.lNCHESg 0.863 0.897 0.901 0.901
(aC-FT 0. 0. 0. 0.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 33.30-HR
+ (AC-FT) (HR)
0. 4.93 0. 0. Q. 0.
PEAK STAGE TTME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 33.30-HR
+« (FEET) (HR)
1592.29 5.03 1581.71 1591, 34 1591.12 1%91.12
CUMULATIVE AREA = 0.00 5Q M1

Aad Red SEd hkd kRd Bhd whh dd dww FdR dEd AR AR wAS RN Add dAd 8dS ARk bAw Aad AAd A4 dda Rhd AR BEd SEw wad wad FEd ddm wwe

[TT T T I T2

- .
70 KK . CPLIC ¢ COMBINE
:iiiiiit'ltii:
71 HC HYDROGRAPH COMBIMNATION
I1COMP 4 NUMBER OF HYDROGRAPHS TQ COMBINE
L2 2]
LLL ATE el (R L] ok

HYDROGRAPH AT STATION CP19C

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6~HR 24-HR 72-HR 33.30-uR
+ (CFs) (HR)
(cFs)
+ 3. 4.10 4. 1. 1. 1.
{INCHES) 1.569 1.624 1.625 1.625
{AC-FT) 2. 2. 2. 2.
CUMULATIVE AREA = 0.03 5 MI

B W Sl vk wwd AR ke hdd Swe AR RAA ARk A GEE SAR ERA Ekd ART RAE AR AR AAS Add A Bad ART SRR SR PR Gk EEd REE wEE

dmkrandbeniarn

- -
72 KK - DCPl9C * STORAGE
- -
(32222122122 ] 7]
73 KO QUTPUT CONTROL YARIABLES
IPRNT 3 PRINT CONTROL
IPLQT 0  PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

74 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
1TYP STOR TYPE OF TNITIAL CONDIYION
RSVRIC 0.00 INITIAL CONDLTLON
x (.00 WORKING R AND D COEFFICIENT
75 SV STORAGE 0.0 0.0 0.0 0.0 2.1 0.1 0.2 0.3 0.4 0.4
76 5Q DISCHARGE 0. 1. 3. 6, 9. 19. 15. 34, 43. 60,
77 SE ELEVAYION 1591.00 1591.50 1592.00 1592.50 1593.00 1593.20 1593.50¢ 1594.00 1594.20 1594.50
78 5T TOP OF DAM
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+

PEAK OUTFLCW IS

PEAX FLOW
(CFs)
33.

PEAK STORAGE

(AC-FT)
Q.

PEAK STAGE

(FEET)
1593.69

PaE AAd wwd wdd Bds Al RS BES SRE ST AR4 A4 AEA AN SAE wdh RRA MRS FRA AR Shd NRE kA kRE R Aad AT REE SRR ARE ARE A AAE

79 KK *
.

01-100.0ut
TOPEL 1593.30 ELEVATION AT TOP OF DAM
DAMWID 15.00 DAM WIDTH
coap 3.00 WEIR COEFFICIENT
EXFD 1.50 EXPONENT OF HEAD
akr
Ak whh ana ko
HYDROGRAPH AT STATION  DCP1BC
33. AT TIME  4.17 HOURS
TIME MAXIMUM AVERAGE FLOW
6-HR 24-nR 72-HR 33.30-4R
{HR) (CFS)
4.17 4, 1. 1. 1.
(INCHES) 1.570 1.626 1.627 1.627
(AC-FT) 2. 2. 2. 2.
TIME MAXIMUM AVERAGE 5TORAGE
6-HR 24-HR 72-HR 33.30-HR
HR)
5_17 0. 0. 0. 0.
TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 313.30-HR
R
ey 1591.86  1591.23  1591.17 1591.17
CUMULATIVE AREA = 0.03 sg M1

ws20 BASIN

80 Ba

12 P8
13 eI

Bl LG

82 uc

83 va

SUBBASEN RUNOFF DATA

SUBBASIN CHARACTERLISTICS
TAREA 0.03 SUBBASIN AREA

PRECIPITATION DATA

STORM 2.80 BASIN TOTAL PRECIPITATION
INCREMENTAL PRECIPITATION PATTERN
.00 0.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 Q.00 0.00
0.00 0.00 0.00 0.00 0.00 9.00
0.00 0.00 ©.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 ¢.00
0.00 0.00 0.00 0.00 Q.00 0.00
0.00 0.00 0.00 0.00 0.00 0.0
0.00 Q.00 0.00 0.00 0.00 0.060
0.00 .00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.01 0.01 .01 Q.02
0.02 0.02 0.04 0.06 0.06 0.06
Q.01 0.01 0.01 0.01 0.01 0.01
0.00 0.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 ¢.00 0.00 0.00 0.00
GREEN AND AMPT LOSS RATE
STRTL 0.19 STARTING LOSS
DTH 0.27 MQISTURE DEFICIT
PSIF 3.29 WETTING FRONT SUCTION
XKSAHT 0.95 HYDRAULIC CONDUCTIVITY
RTIMP 47.00 PERCENT IMPERVIOUS AREA
UNITGRAPH
CLARK TC 0.27 TIME QF CONCENTRATION
R 0.32 STORAGE COEFFICIENT
ACCUMULATED-AREA VS. TIME, 11 ORDINATES
coslo 5.0 . 30.0 65.0 77.0
100.0
LR L )
UNIT HYDROGRAPH PARAMETERS
CLARK  TC= 0.27 HR, R=
SNYDER  TP= 0.18 HR, CP=
UNIT HYDROGRAPH
54 END-OF-PERIOD ORDINATES
2. 7. 18. 29. 33, 4. 33.
24, 22. 20. 1B. 16. 14, 13.
8 B. 7. 6. 5. 5. 4.
3 3. 2. 2, 2. 2. 2.
i 1. 1. 1. 1. 1. 1.
o 0. 0. 0.
'TL} L2 ] Rk L il
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01-100.out
HYDROGRAPH AT STATION w520

TOTAL RAINFALL = 2.80, TOTAL LOSS = 1.04, TOYAL EXCESS = 1.76

PEAK FLOW TIME MAXTMUM AVERAGE FLOW
6-HR 24-HR 72-HR 33.30-HR
+ (CFs) (HR)
(CFS)
+ 37, 4,10 5. 1. 1, 1.
(INCHES) 1.746 1.756 1.756 1.756
(AC-FT) 2. 2. 2. 2.
CUMULATIVE AREA = 0.03 50 MI

AR REE RAE SdS ERd AR Rdd bad Wl dad TET A MAS A4S A mas Sed bdd AR AR AT AAe dew rhd Rda Add ddd sed dkwa REE RRd wdd Rl

drkThsinaaanaa
[ -

85 KK * RCP20 * ROUTE
- -

S RARRNA AR AR

HYDROGRAPH ROUTING DATA

B6 RK KINEMATIC WAVE STREAM ROUTING ~
L 123. CHANNEL LENGTH
H 0.0100 SLOPE
N 0.012 CHANNEL ROUGHNESS COEFFICTENT
CA 0.00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
WD 3.00 BOTTOM WIDTH OR DIAMETER
2 0.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS

*** FOKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*h+ FDKRUT - NEWTON RAPHSQN FAILEDFIXED POINT ITERATIONW USED - ITERATION= 1

**1 FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

COMPUTED KINEMATIC PARAMETERS
VARLABLE TIME STEP
{DT SHOWN IS A MINIMUM)

ELEMENT ALPHA ] DT DX PEAX TIME TO VOLUME MAXIMUM
PEAK CELERITY

{MIN) (FT) (CFS) (HIND (IN) (FPs)

MAIN B.05 1.25 0.11 41.00 36.90 2a6.08 1.76 13.64

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2342E+01 EXCESS=0.0000E+00 OUTFLOW=0.2342E+01 BASIN STORAGE=0.1533E-16 PCACEMT ERROR= 0.0

INTERPOLATED TG SPECIFIED COMPUTATION INTERVAL

MAIN 8.05 1.25 2.00 36.88 246.00 1.76

Ads T L1 1] res LT

HYDROGRAPH AT STATION RCP20

PEAK FLOW TIME MAXTMUM AVERAGE FLOW
6-HR 24-HR 72-HR 13.30-HR
+ (CFs) (HR)
(CFs)
+ 3. 4.10 5. 1. 1. 1.
(INcuesg 1.746 1.756 1.756 1.756
{AC-FT 2. 2. 2. 2.

CUMULATIVE AREA = 0.03 s¢ MI

wie TEE FPRA bkl A SNs S #EA dkAd ARE ARR dwd o A drd wew b v AR FEE A RN kA b wEd b i R kR wEE dAe wRE e R R

FErr AR R
* .

87 KK b ws20a * BASIN
- -
LA IS RER 22 LR L)
SUBBASIN RUNOFF DATA

88 Ba SUBBASIN CHARACTERISTICS
TAREA Q.00 SUBBASIN AREA

PRECIPITATION DATA

12 PB STORM 2.80 BASIN TOTAL PRECTPITATION
Page 13



01-100, out
13 PI INCREMENTAL PRECIPITATION PATTERN
¢.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
4.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.0% 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 Q.00
0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 ¢.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 Q.00 0.00 .00 0.00 0.00 0.00
0.00 0.00 0.0¢ 0.00 0.00 0.00 0.00 0.01 0.01 .01
0.01 0.01 Q.01 0.01 0.01 0.02 Q.02 0.02 0.02 g.02
0.02 0.02 0.04 0.06 0.06 Q.06 0.06 0.06 Q.06 .06
Q.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 .00
0.00 0.00 Q.00 0.00 0.00 0.00 Q.a0 0.00 0.00 0.00
¢.00 0.00 0.00 0.00 0.00 0.00 0.90 0.00 0.00 0.00
0.00 0.00 0.00 Q.00 .00 0.00 Q.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
89 LG GREEN AND AMPT LOSS RATE
STRTL }.15 STARTING LOSS
DTH 0.27 MOISTURE DEFICIT
PSIF 3,29 WETTING FRONT SUCTION
AKSAT 1.01 HYDRAULIC CONDUCTIVITY
RTIMP 64_00 PERCENT IMPERVIOUS AREA
90 v CLARK UNITGRAPH
T 0.23 TIME OF CONCENTRATION
R 0.65 STORAGE COEFFICIENT
91 va ACCUMULATED-AREA VS, TIME, 11 ORDIMATES
. 5.0 16.0 30.0 65.0 7.0 84.0 90.0 94.0 97.0
100.0
wwi
UNIT HYDROGRAPH PARAMETERS
CLARK  TC= 0.21 HR, R= Q.65 HR
SNYDER TP= 0.20 HR, CPa (.25
UNIT HYOROGRAPH
107 END-OF-PERIQD ORDINATES
0. 1. 1. 2. 2. 2. 2. 2. 2 2.
2. 2. 2. 2. 2. 2. 1. 1. L 1.
1. 1. 1. 1. 1. 1. 1. 1. 1 1.
1. 1. 1. 1. 1. 1. 1. 1. 0 Q.
qQ. 0. 0. 0. 0. Q. 0. 0. 0 Q.
0. Q. 0. 0. 0. 0. 0. 0. 0 Q.
0. 0. 0. 0. 0. 0. 0. 0. 0 0.
0. 0. 0. Q. 0. 0. 0. 0. 0 0.
0. Q. 0. 0. Q. 0. 0. 0. 0 0.
0. 0. 0. 0. Q. 0. Q. 0. 1] 0.
0. 0. 0. 0. 0. 0. 0.
EIl] (221 arh e EI L]
HYDROGRAPH AT STATION ws20a
TOTAL RAINFALL = 2.80, TOTAL LOSS = 0.71, TOTAL EXCESS = 2.09
PEAX FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR -Hi 33.30-HR
+  (CFS) (HR)
(CFs)
- 3. 4.10 1. 0, 0. 0.
(INCHES) 2.039 2.081 2.081 2.081
{AC-FT) Q. 0. Q. 0.

CUMULATIVE AREA = 0.00 Ssg M1

Sdd whh dhkh dhd hdkw WER kde red mde ddd AEE ddd dd ddE Rk R Wdd RkR R wEd B A Rk AR Rkd wid wad ke Trw gRd Fdy R ARF RAS R

drcradudainien
- -

93 KK * cP20A : COMBINE
-

T T T IS T ai il 2]

94 HC HYDROGRAPH COMBINATION
TCOMP 2 MUMBER OF HYDROGRAPHS TO COMBLNE

,hd
o e wen s )
HYDROGRAPH AT STATION CP20A

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HA 33.30-HR
+  (CFs) (HR)
(CFs)
+ 40. 4.10 5. 1. 1. 1.
(Incussg 1.776 1.791 1.791 1.791
{(AC-FT 3. 3. 3. 3.

CUMULATIVE AREA = 0.03 50 MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
Page 14
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Q1-100.ou1
TIME TN HOURS, AREA IN SQUARE MELES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIQD BASIN MAXTMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
&-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
ws19 23, 4,07 3. 1. 0. 0.01
ROUTED TO
RCP19 23. 4.07 3. 1. Q. 0.01
ROUTED TQ
RRCP19 23. 4.10 3. 1. 0. 0.01
7.80 4.10
HYDROGRAPH AT
ws194 7. 4.13 1. Q. 0- 0.00
2 COMBINED AT
Ccpr19a 29. 4,10 3. 1. 1. 0.02
ROUTED TO
RCP19A 29. 4.10 3. 1. 1. 0.02
B.14 4,10
HYDROGRAPH AT
wslis 2. 4.07 0. 0. 0. 0.00
ROUTED TQ
RW19B 2, 4,13 0. 0. 0. 0.00
7.26 4.13
HYDROGRAPH AT
w519C 4. 4.10 0. 0. 0. 0.00
HYDROGRAPH AT
ws19D 4, 4,17 1. 0. 0. 0.00
ROUTED TQ
DT19D 1. 5.00 0. 0. 0. 0.00
1592.29 5.03
4 COMBINED AT
€P19C 35. 4.10 4, 1. 1. 0.03
ROQUTED TO
DCPLIC 33, 4.17 q. 1. 1. 0.02
1593.69 4,17
HYDROGRAPH AT
ws2{ 37. 4,10 5. 1. 1. 0.03
ROUTED TQ
RCP20 37. 4.10 5. 1. 1. 0.03
HYOROGRAPH AT
w5204 3. 4.10 1. 0. 0. 0.00
2 COMBINED AT
¢p20a 40, 4,10 S. 1. 1. 0.03

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTEAPOLATED 10
COMPUTATION INTERVAL

I15TaQ ELEMENT o1 PEAK TIME TO VOLUME o7 PEAK TIME TO YOLUME
PEAK PEAK
(MIN} (CFS) (MIN) (IN) (MIN) (CFs) (HIN) (IN)
RCPLY  MANE 0.10 23.45 244,13 2.14 2.00 23,44 244.00 2.14

CONTINUITY SUMMARY (AC-FT) - INFLOWkO,1370E+01 EXCESSo0.0000E+0Q QUTFLOW=0,1370E+01 BASIN STORAGE=(.1433E-16 PERCENT ERROR= 0.0
RCP20  MANE 0.11 16.90 246.08 1.76 2.00 36.88 246.00 1.76
CONTINUITY SUMMARY [AC-FT) - INFLOW=0,2342E+01 EXCESS=0.0000E+00 OUTFLOW=0.2342e+01 BASTN STORAGE=D, 1533E-16 PCRCENT ERRQR= (.0

1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DT19D
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

L R T INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1589.50 15 1592.50
STORAGE g. 0. 0.
CUTFLOW 0. 1. 1.
RATIO MAXIMUM MAXTMUM MAXIMUM MAXTIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MaX OUTFLOW  FAILURE
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS
1.00 1592.29 0.00 0 1 9.00 5.03 0.00

SUMMARY OF DAM OVERTOPPING,/BREACH ANALYSIS FOR STATION DCP19C
{PCAKS SHOWN ARE FOR INTERNAL TIME STEP USED ODURING BREACH FORMATION)}

[ INITIAL YALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1591.50 1593.30 1593. 30
STORAGE 0. . 0.
OUTFLOW 1. 12, 12.
Page 1%



RATIO HAXIMUM MAXIMUM
OF RESERVOIR DEPTH
PHF W.5.ELEV OVER DAM
1.00 1593.6% 0.39

**% NORMAL END QF HEC-1 *¥*

01-100,0ut
MAXIMUM MAX I MUM DURATION TIME OF
STORAGE QUTFLOW OVER TOP MAN OUTFLOW
AC-FT CFS HOURS HOURS
0. 33, 0.60 4.17
Page 16
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Shea Gutter Capacity (1603.fm8) Report

Label Solve For Channel Slope Discharge Gutter Width Gutter Cross Slope
(/) (ft¥/s) (ft) (fv/it)
Shea Gutler Capacity Discharge 0.01100 16.53 1.41 0.08
Road Cross Slope épread Manining Coefficient Flow Area Depth Gutter Depression Velocity
(fim) () (9 (M (M (ft/s)
0.03 16.50 0.016 377 0.50 0.04 4.38

Southwest Land Consulting, P.C.

Bentley Systems, Inc. Haestad Methods Solution Center Bentlay FlowMaster VB! {SELECTserias 1) [08.11.01.03]
9/17/2012 11:23:568 PM 27 Siernons Company Drive Suite 200 W Watertown, CT 06785 USA +1-203-785-1666 Page 1 of 1



Shea Curb Inlets In Sag (1603.fm8) Report

Label Solve For Discharge Spread Gutter Width Gutter Cross Slope
(ft/s) {ft) (ft) (f/f)

Shea 4-Cell Curb Inlet Spread 45.00 12.49 1.41 0.06
Shea 3-Cell Curb Inlet Spread 35.30 12.04 1.4 0.06
Raoad Cross Slope Curb Opening Length Opening Height Curb Throat Type Local Depression Local Depression Throal Incline Angle

{f/ft) (ft) () (in) Width (degrees)
(m
0.03 25.50 0.42 Horizontal 2.00 22.00 90.00
0.03 20.00 0.42 Horizontal 2.00 16.50 80.00
Depth Gutter Depression Total Depression
i) (fr} (ft)
0.68 0.04 0.21
0.66 0.04 0.21

Southwest Land Consulting, P.C.

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster VAl (SELECTserles 1) [08.11.01.03]
9/M17/2012 11:25:06 PM 27 Slemons Company Drive Sulte 200 W Watsrtown, CT 06796 USA +1-203-756-16686 Page 1 of



Irregular Section Wash 19A (1603.fm8) Report

Labal Solve Far Friction Method Roughness Coefficient Channel Slope Water Surface Elevation
(ffl) (M
Wash 194 Normal Depth Manning Formula 0.047 0.02610 1594.68
Elevation Range Discharge Flow Area Wetted Perimeter Hydraulic Radius Top Width Normnal Depth
(fi'ls) {ft) () {m (" (fy
1593.71t0 1595.00 & 31.00 9.86 20.70 0.48 20.57 098
Critical Depth Critical Slope Velocity Velocity Head Specific Energy Froude Number Flow Type
{t (fi/f) (ft's} () {ft
0.89 0.04174 3.14 0.15 1.13 0.80 Subcritical

Southwest Land Consulting, P.C.

Bentley Systems, Inc. Haetlad Methods Solution Center Bantley FlowMaster V8| (SELECTeeries 1) [08.11.01.03]

91712012 11:31:22 PM 27 Slemons Company Drive Suite 200 W Watertown, CT 08795 USA +1-203-765-1666 Rage 1 of 1



Detention Bleed Off Circular Orifice (1603_Rev.fm8) Report

Label Solve For Discharge Headwaler Elevation
{ft/s) {ft)
Bleed Off - High Water-Basin Discharge 0.97 1592.50
Bleed Off - High Water Weir Discharge 1.25 1593.20
Centroid Elevation Tailwater Elevation Discharge Coefficient Diameter
{f {0 ()
1591.45 1681.00 0.60 0.50
1591.45 1591.00 0.60 0.50
Headwater Height Above Tailwater Height Above Flow Area Velocity
Centraid Centroid (fi*) (f/s)
() (ft)
1.05 -0.45 0.20 4.93
1.75 -0.45 0.20 6.37
Notes Messages

Southwest Land Consulting, P.C.

7118/2013 10:57:41 AM

Bentley Systems, Inc. Haestad Msathods SdbsthtioEkteMastor V8i {SELECTsaries 1) [08.11.01.03]

27 Siomons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1666 Pago 1 of 1



Slotted Weir Discharges - Cochise Ave
Discharge from Opening and Weir are directed towards 2-30" CMP
Q= C*L*H1'5' C=coefficient, L=length; H=head
Weir Coefficient (C) = 3.0
- Opening #1 (1'x2.2"} & Overflow Weir #1 fq’: o3
E ST -
= L (in) = 12 134.4 S o*
o 2
7 Crest Elov (fi)= 1591.00 1693.20 a g 2
S -
Hopenh (ﬂ) QOpeni_WSEL(CfS) Qweiﬁ_nvnrﬂaw(Cfs} |2 o
1591.00 0.00 0.0 0.0 0.0
1591.50 0.50 1.1 0.0 1.1
1592.00 1.00 3.0 0.0 3.0
1592.50 1.50 55 0.0 5.5
1592.96 1.96 8.2 0.0 8.2
1593.00 2.00 8.5 0.0 8.5
1593.20 2.20 9.8 0.0 9.8
1593.50 2.50 9.8 55 15.3
1593,70 2.70 9.8 11.9 21.7
1594.00 3.00 9.8 24.0 33.8
1594.20 3.20 9.8 33.6 434
1594.25 3.25 9.8 36.2 45.9
1594.50 3.50 9.8 49.8 50.6

Notes:

1. A maximum discharge of 9.8 cts is dirocted toward Opaning #1. After 2.2' ft depth of flow through the opening, excess flow overtops as a
welr (Welr #1, crest elev=1593.20 fi} and enters the 2-3¢~ CMP's,

7MU2013 5119 PM

1603_Weir_Calcutator_Rev.xIsZ:\Jobs\15600\1603 - Cochise Manor\Drng\ Cochise Ave Weir



APPENDIX E

404 CERTIFICATION FORM
WARNING & DISCLAIMER OF LIABILITY



§E“ i Section 404 Certification

Before the City issues development permits for a project, the developer's Engineer or the property owner must cerlify
that it complies with, or is exempt from, Section 404 of the Clean Water Act of the United States. Section 404,
administered by the U.S. Army Corps of Engineers (COE), regulates the discharge of dredged or fill material inio a
wetland, lake, {including dry lakes), river, stream (including intermittent streams, ephemeral washes, and arroyos), or
other waters of the United States.

Prior to submittal of improvement plans to Project Review the form below must be completed (and submitted with
the improvement plans) as evidence of compliance

Certification of Section 404 Permit Status

Owner's Name: Intravest Development, LLC Phone No. (623) 521-6899
Project Name/Description: Cochise Manor Case No.
Project Location/Address: 13102 East Cochise Avenue, Scottsdale, AZ

A registered Engineer or the property Owner must check the applicable condition and certify by signing
below that:

1. Section 404 does apply to the project because there will be a discharge of dredged or fill material to
waters of the U.S., and:

[0 A Section 404 Permit has already been obtained for this project.

_Or_

O This project qualifies for a “Nationwide Permit,” and this project will meet all terms and conditions of
the applicable nationwide permit.

2. Section 404 does not apply to the project because:
L] No watercourses or other waters of the U.S. exist on the property.

O wNo jurisdictional waters of the U.S. exist on the property. Attached is a copy of the COE's
Jurisdictional Determination.

Watercourses or other walers of the U.S. do exist on the property, but the project wilt not involve the
discharge of dredged or fill material into any of these waters.

| certify that the above statement is true.

Engineer's Signature and Seal, or Owner's Signature
President - Southwest Land Consulting, P.C.

Title Company

Planning & Development Services Department
7447 E Indian School Road, Suite 100, Scottsdale, AZ 85251 ¢« Phone: 480-312-2500 + Fax; 480-312-7088

Sacinon 404 Cornficarron Page 1 of 1 Rowison Datg: 12-Jan-05




Appendix 4-1C

SIFIIJ DALE WARNING & DISCLAIMER OF LIABILITY

The Drainage and Floodplain Regulations and Ordinances of the City of Scottsdale are intended to
“minimize the occurrence of losses, hazards and conditions adversely affecting the public health,
safety and general welfare which might result from flooding caused by the surface runoff of rainfall”
(Scottsdale Revised Code §37-16).

As defined in S.R.C. §37-17, a flood plain or “Special flood hazard area means an area having flood
and/or flood related erosion hazards as shown on a FHBM or FIRM as zone A, AO, A1-30, AE, A9S,
AH, or E, and those areas identified as such by the floodplain administrator, delineated in accordance
with subsection 37-18(b) and adopted by the floodplain board.” It is possible that a property could be
inundated by greater frequency flood events or by a flood greater in magnitude than a 100-year flood.
Additionally, much of the Scottsdale area is a dynamic flood area; that is, the floodplains may shift
from one location to another, over time, due to natural processes.

WARNING AND DISCLAIMER OF LIABILITY PURSUANT TO S.R.C §37-22

“The degree of flood protection provided by the requirements in this article is considered reasonable
for regulatory purposes and is based on scientific and engineering considerations. Floods larger than
the base flood can and will occur on rare occasions. Floodwater heights may be increased by man-
made or natural causes. This article (Chapter 37, Article Il) shall not create liability on the part of the
city, any officer or employee thereof, or the federal government for any flood damages that result from
reliance on this article or any administrative decision lawfully made thereunder.”

Compliance with Drainage and Floodplain Regulations and Ordinances does not insure complete
protection from flooding. The Floodplain Regulations and Ordinances meet established local and
federal standards for floodplain management, but neither this review nor the Regulations and
Ordinances take into account such flood related problems as natural erosion, streambed meander or
man-made obstructions and diversions, all of which may have an adverse affect in the event of a
flood. You are advised to consult your own engineer or other expert regarding these considerations.

| have read and understand the above. If | am an agent for an owner | have made the owner aware of
and explained this disclaimer.

30-PP-2012 : 7/8/13
Plan Check No. wner or Agent Date
Design Standards & Policies Manuai Page 1 of 1

City of Scottsdale - August 2008
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SWPPP & NOI FORM



Ho giterglions to thaye plons,

olher 1han odding “es-bulll” inlormatlon. org cllownd by onyora ether Lhon outnorired Sculhwest Lond Conpulling employsas.

© Copyignl, Sowlnwasl Lano Conmiling 2013 - iy plon gocurmant 3et is the sdle prooerly of Soulm=esl Lond Consu'ting

N

ES F STORMWATE LLUTION PREVENTION PLAN:

A& COPY OF THE APPROYED GRADING AND DRAINAGE PLAN FOR THIS PROJECT, TOGETHER WITH A CDPY
OF THE NOTICE OF INTENT (N.O.I) AND TMIS STORMWATER MAMAGEMENT PLAN (SWMP), SHALL BE

MAINTAINED O THE SITE DURHG CONSTRUCTION AND BE AYAILABLE FOR REVIEW THOSE FLEMENTS OF
Em?l?g:_ Ar:g D!SWN:A’OE PLAN PERTINENT TO OR REFERENCED ON THE SWWP SHALL BE CONSIDERED AS

PLANHING AND DEVELOPMENT DEPARTMENT'S CIVIL/SITE INSPECTION GROUP SHALL BE MOTIFIED 48 HOURS
BEFORE ANY ON-SITE AND/OR OFF—SIFE COWSTRUCTION BEGINS, AT {802) 282-7811.

ALL WORK SHALL CONFORM TO THE MOST CURRENT UNIFORM STAMDARD SPECIFTCATIONS FOR PUBUC
WORKS CONSTRUCTION PUBUSHED BY THE MARICOPA ASSOCIATION OF GOYERNMENTS {MAG), TOCETHER
WTH THE WMCDOT SUPPLEMENT TO THE MAG STANDARD SPECRACATONS AMD THE PROJECT SPECIAL
PROMISIONS., ALL WORK MUST ALSO COMPLY WITH RESOLUTION 2001-01 MARICOPA COUNTY RESOLUTION
FOR PERMITS TO WORK IN OEDICATED RIGHT-OF-WAT AND RESOLUTION 2001-02 MARICOPA COUNTY
RESOLUNON FOR STREET IMPROVEMENTS, INSTALLATION OF UTILITIES AND TRAFFIC CONTROL. ANY
EXCEPTIONS MUST RECEIYE EXPUDIT APPROVAL FROM MCDOT AND SHALL BE IDENFIFIED OM THE PLANS
AS HAVING EXPUICIT APPROVAL FROM MCDOT,

THE OPERATOR SHALL OBTAN A DUST CONTROL PERMIT FROM MARICOPA COUNTY HEALTH DEPARTMENT
D PERFORM MEASURES AS REQUIRED BY THE PERWIT TO PREVEMT EXCESS DUST.

PRIOR 10 MOVING OR DESTROYING PROTECTED NATIVE PLANT SPECIES, THE CONTRACTOR SHALL FILE A
muu NOTICE OF INTENT WITH THE ARIZONA DEPARTMENT OF AGRICULTURE WATIVE PLANTS (602)

THE OPERATOR SHALL PERFORM, AT A MINIUM, A VISUAL INSPECTIOH OF THE CONSTRUCTION SITE ONCE
EVERY WEEK AMD WATHIN 24 HQURS OF RAINFALL GREATER THAN OR EQUAL TO A HALF OF AN INCH OR
MORE. THE OPERATOR SHALL PREPARE A REPORT DOCUMEMTNG HIS/HER FINDINGS ON THE CONDINONS
OF THE SWWP CONTRCLS AND HOTE ANY EROSION PROBLEM AREAS. THE OPERATOR'S REPORT iS TO 8E
SUBMITIED TO THE PLANMING AMD DEVELOPMINT DEPARTMENT CIWVIL/SITE INSPECTOR . FOR REVIEW AND
APPROYAL FACIUTIES SHALL BE MAINTAINED AS NECESSARY TO ENSURE THEIR COMTINUED FUNCTIOMING.
IH ADDITION, ALL TEMPORARY SITUATION CONTROLS SHALL BE MAINTAINED IN A SATISFACTORY CONDITION
UNTIL SUCH TIME THAT CLEARING ANMD/OR COMSTRUCTION 1S COMPLETED. PERMANENT DRAINAGE
FACIUTES ARE OPERATIONALL AND THL POTENTIAL FOR ERQSION HAS PASSED

THE QPERATOR SHALL AMEND THIS PLAN AS NECLSSARY DURING THE COURSE OF CONSTRUCTION TO
RESOLVE ANY PROBLEM AREAS. WHICH DECOME EVIDENT DURING THE CONSTRUCTION AND/OR ODURING
RAINFALLS,

THE PERMITTEE SHALL FILE A NOMCE OF TERMINATION (N.O.T} AFTER COMPLETION OF CONSTRUCTION AND
PLACEMERT OF FINAL LAHOSCAPE MATERIALS. THE N.O.T IS TO BE SUBMITTED TO THE THE PLANMIHG
AND DEVELOPMENT DEPARTMENT CIVIL/SITE INSPECTOR TO FINAL THE SWMP PERMIT,

THE PERMITTEE SHALL SAVE ALL RECORDS, INQLUDING THE H O, SwMP, N.O.T, AND INSPECTION REPORTS,
OM FILE FOR A MINIMUM OF THREE YEARS FROM THE DATE OF FILING THE H.O.T.

THE \MPLEWMEHTATION OF THESE PLANS AND THE COWSTRUCTION, MAJHTENANCE, REPLACEMENT, AND
UPGRADING OF THESE FACIUTES 1S THE RESPOMSIBIUTY OF THE PERMITTEE/CONTRACTOR UNTIL ALL
CONSTRUCTION IS APPROVED AND THE N.O.T SUBMITTED TD THE PLANNING AND DEVELOPMENT
DEPARTMENT CIVik /SITE INSPECTOR..

THE FACILITIES SHOWN ON THIS PLAH MUST BE CONSTRUCTED IN CONJUNCTION WITH AlL CLEARING AND
GRADING ACTIVITIES IN SUCH A MANNER AS TO INSURE THAT SEDIMENT—LADEN WATER DOES HOT ENTER
THE DRAIMAGE SYSTEM OR VIOLATE APPUCABLE WATER STANDARDS. AND MUST BE INSTALLED AMD IN
OPERATION PRIOR TO ANY GRADING OR LAND CLEARING. WHENEVER POSSBLE. MAINTAIN NATURAL
VECETATION FOR SILT COWTROL-

THE CONFRACTOR SHALL RESTORE ALL DISTURGED AREAS WITHIN THE RIGHT-OF-WAY TD A CONDITION
EQUAL TO OR BETTER THAN EXISTING IMPROVEMENTS PER MAG 107.9. DISPOSAL OF ALL WASTE MATERIAL
WL BE THE RESPGNTIBILITY OF THE CONTRACTOR.

THE CONTRACTORS M.0., MUST BE RECEIVED PRIODR TD THE SWMP PERMIT BONG ISSUED. THE
CONTRACTOR THAT WILL BE PULLING THE CRADING AND DRAINAGE PERMIT MUST HAVE THE SwWMP PERMIT
ISSUED IN THEIR NAME.

PLAN APPROVAL 15 VALID FOR 180 DAYS. PRIOR TO FLAN APPROVAL EXPIRATION, ALl ASSOCIATED
PERMITS SHALL BE PURCHASED OR THE PLANS SMALL 8 RESUEMITIED FOR EXTENSION OF PLAN
APPROVAL. THE EXPIRATION, EXTEMSION, AND REINSTATEMENT OF OVIL ENGINEERING PLANS AND PERMITS
SHALL FOLLOW THE SAME GUIDELINES AS THOSE INDICATED IN THE PHOENIX BUILIXNG CONSTRUCTION
COCE ADVIMISTRAMIVE PROVISIONS SECTION 105.3 FOR BUILDING PERMITS.
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SCALE 17= 20

COCHISE MANOR

STORMWATER POLLUTION PREVENTION PLAN
SCOTTSDALE, ARIZONA

LOCATED IN A PORTION OF SECTION 25, TOWNSHIP 3 NORTH, RANGE 5 EAST
OF THE SALT RIVER BASE AND MERIDIAN, MARICOPA COUNTY, ARIZONA
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DIRECTION OF SURFACE DRAINAGE

STRAW WATILE DARRIER

STABILIZED CONSTRUCTION ENTRANCE

TEMPGRARY DIVERSION DIME

SILT FENCE

DESIGNATED WASHOUT AREA

PROPOSED CONTOUR AND ELEVATION

EXISTING CONTOUR AHD ELEVATIOH

WNEB[BUILDEB'

INTRAVEST DEVELOPMENT,

5050 WEST THUNDU!OIID IUAD TINTE BB
GLENDALE, AZ 83036

PHOHE: {522 52I-‘BDD

COMTACT: M

EMAL: mcsenn-nn-mmcum

ENGINEER:

SOUTHWEST LAND CONSLALTING. P.C.
PuE 132

a7 E. mnwu: PEAK RO. STE F-211
SCOTTSDALE, AZ

PHONE: {480) us 152:

FAX: (480) 585-7523

EMAIL sloren\zen@ozslc.com

CONTACT: SCOTT LORENTZEN, P.E

BRASS CAP FLUSH AT THE INTERSECTION OF 136TH STREET AND SHEA
BOULEVARD

ELEY. = 1568.48 {QTY OF SCOTTSOALE. NAYD B8 DATUM)

1 HEREGY CERTIFY THAT ALL ELEVATIONS REPRESENTED QN THIS PLAN ARE BASED

ON THE ELEVATION DATUM FOR THE QITY OF SCOTTSDALE BEMCHMARY PROMIDED
ABOVE,

LEGAL DESCRIPTION:

G.O LO'I' 8, THE WEST HALF OF THE NORTHEAST QUARTER OF THE NHORTHWEST

TER OF YHE NORTHWEST QUARTER OF SECTION 28, TOWNSHIP 3 NORTH,
RMI 5 EAST OF THE GLA AND SALT RIVER DASE AND MERIDIAN, WMARICOPA
COUNTY, ARIZONA

FLOOD INFORMATION:

AL AREAS OF SUBJECT PARCEL LIE IN ZONE "X° (SHADED} WHICH IS DERNED TO
a: OUTSIDE THE 100 YEAR FLOGO, ACCORDING TO CURRENT FLOOD INSURANGE
RATE WAP NUMBER 04013C1710F. ENCOMPASSING COMMUNITY NUMBER 045012,
PANEL 1710 OF 4350, DATED SEPTEMBER 30, 2005.

UNDERGROUND UTILITY NOTE:

THE UTIUTIES DEPMCTED HEREOM ARE BASED UPON AVAILABLE ASBUILT
INFORMATION. COMTRACTOR TO CONTACT BLUE STAKE 45 HOURS PRIOR TO ANY
ON-QTE CONSTRUCTION AND FIELD YERIFTY EXACT LOCATIONS OF ALL UTLITIES.
IF DISCREPANGES £45T CONTRACTOR SHALL NOTIFY ENGMEER IMMEDIATELY,

SITE DATA:

APN: 217-31-010

GRUSS AREA 217.990 SF OR 5.00 ACRES
NET AREA; 188.294 SF OR 4 32 ACRES
DISTURBED AREA: 58,878 & OR 1M ACRES
HADS. REQUIRED" AR 353 SF OR 1.11 ACRES

HADS PROVIDED (NATUAALY
NAOS PROVIDED (REVEG):

44,712 SF 1.03 ACRLS
17833 SF OR 0.41 ACRES
WADS PROVIDED (TOTAL): 08,032 ¥ OR 1,58 ACRES
ZONING: R1-43

as: 28-3¢

1-800-STAKE-IT

711 EFPWQLE MO KD

né 12
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SCOTTSOALE, A 85055
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— DIRECTION OF SURFACE DRAINAGE
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SILT FENCE
==
HoH DESIGHATED WASHOUT AREA
-—-'lzg— PROPOSED CONTOUR AND ELEVATION
_—_1233: EXSTING CONTOUR AND ELEVATION

STABUZED CONSTRUCTION ENTRANCE

PARCEL 1
DKT. NO. 010249550
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APN 217-31-517
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LOT 5
BOULDER WASH
MCR 542- 44

. APN N7-M-518

" Isgy Cl.s
APN Z217-31-021C

STORM WATFR POCLUTION PROTECTION PLAN
LCONSTRUCTION NOTES

(3 INSTALL & DiA. STRAW WATTLE BARRHER
PER BaP DETAIL ON SHT. SWMP—OX AND
SECNON SPC—1 OF THE CROSION CONTROL
VOUUME OF THE DRAINAGE DESIGN MANUAL
FOR MAFICOPA COUNTY DATED NOVEWBER
w2

(@) CONSTRUCT STABILIZED CONSTRUCTION
ENTRANCE PER DMP DETAL OH SHT
SWMP-03. AND SECTION EC-5 OF THE
EROSION CONTROL VORUME OF THE
DRAINAGE DESIGN MANUAL FOR MARICOPA
COUNTY DATED NOVEMBER 2012

(3) NSIALL SILT FENCE PER BUP DCFAL
ON SHT. SWIP-03, AND SECTION SPC-5
OF THE EROSION CONTROL VOLUNE OF
THE DRAINAGE DESIGN WANUAL FOR
MARICOPA COUNTY DATED MOVEMBER 2012

(5 CONSTRUCT DESIGNATED WASHOUT AREA
PER BUP DETAIL ON SHT. SWJP=03, AND
SECTION CH-4 OF THE EROSION CONTROL
VOLUME OF THE DRAIAGE DESIGH MANUAL
FOR MARICOPA COUNTY DATED HOVEMBER
2

(3 INSTALL ROCK QWTLET PROTECTION PER
BUP DETAL QN SHI SWMP-03, AND
SECTION EC-11 OF THE EROTON CONHTROL
VOLUNE OF THE DRAINAGE DESIGH WANUAL
FOR MARICOPA COUNTY DATED NOVEMBER
2012.
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SYMBOL STRAW WATTLE BARRIERS e

3" WAX

| 22{1‘;

STAKE LENGTH FOR WATTLE

mu“.— T[] —
._\..Hu.ﬁ“_

24° FOR 9" DIA
33" FOR 207 DIA
I

* PROMOTES ON SITE SEDIMENTATION
BY CREATIHG A TEMPDRARY POND.

BOUND WATTLES
PLACED ON COHTOUR

17X)" STAKES. AUCERED HOLE OR
TLLAGE WAY BE REQUIRED TD
OBTAIN PROPER STAKE DEPTH.

SUBSTITUTION OF STEEL BARS FOR

WOODEN STAKES 1S NOT RECOMMENDED

DUE TO POTENTIAL FOR DAMAGING
CONSTRUCTION EQUIPMENT

ANCHOMNG DETAIL
SIRAW WATTLE BARRIERS

SYWBOL DESIGNATED WASHOUT AREA o rm

SYWB0L

STABLIZED CONSTRUCTION

| | Yo

ENTRANCE

DEFINITION
A TEMPORARY PIT OR BERMED AREA FOR WASHOUT OF CONMCRETE TRUCKS,
TOOLS, MORTAR MIXERS. ETC,

PURPOSE
CONCRETE OR CEMENT LADEN MWORTAR TO ENTER
A STORM DRAIMAGE SYSTEM.

APPROPRIATE APPLICATIONS

EFFECTIVE WHEN VEHIQLES, TOOLS AND WMIXERS CAN BE WOVED T0 THE AT
LOCATION WHERE THIS IS NOT PRACTICAL, TEMPORARY PONDS WAY BE
CONSTRUCTED TO ALLOW FOR SETTLING AND HARDENING OF CEMENT AND

CONCRETE TRUCKS. ToOLS, ETC.
PLANNING CONSIDERATIONS

ONLY WiTH APPROVAL OF THE PROPERTY OWNER.

2. WASH QUT INTQ A TEMPORARY PIT WHERE THE COMCRETE WASH CAN
HARDEN, BE BROKEN UP. AND THEN PROPERLY DISPOSED OF OFF-SITE.

DESIGH & SIZING CRITERIA

1. LOCATE WASH OUT PITS AWAY FROM STORM DRAINS. OPEM DITCHES OR
STORMWATER RECEIVING WATERS.

2. DO NOT WASH OUT CONCRETE TRUCKS INTD STORM DRAINS, SANITARY
SEWERS, STREET GUTTERS. OR STORMWATER CHANNELS

MAINTENANCE REQUIREMENTS

PROPERLY DISPOSE OF HARDENED CONCRETE PRODUCTS OW A ROUTINE
BASIS TQ PREVENT THE BUILDUP OF WASTE MATERIALS TO AN
UNMANACEABLE SZF AND TD WMANTAIN PERCOLATION OF WATER.

IMPROPER WASHOUT OF CONCRETE TRUCKS. TOOLS, ETC. WAY ALLOW FRESH

AGGREGATES. WASHOUT ARFA/PITS ARE APPROPRIATE FOR MINOR AMOUNTS OF
WASH WATER, WHICH RESULT FROM CLEAMING OF AGGREGATE MATERIALS OR

1. WASH QUT INTO A SLURRY PIT, WHICH WILL LATER BE BACKFILLED DO THIS

COARSE AGGREGATE OR
ASPHALT MILLINGS. 17-3"

" WATCH EXSTING
PAVEMENT WDTH IF
LESS THAN MINIMUW

STMBOL SILT FENCE

other (non gaaing “en—-bukl” Wmigrmalion, ore oliawed by onjone glner 1ngn guinorired South=esi Land Consuiling emplosees

4~ woOD POST, STANDARD OR BETTER

rTx
OR EQUAL ALTERNATE: STEEL FEMCE POST

FILTER FABRIC MATERIAL 80" WDE ROLLS
USE S5TAPLES OR WRE RINGS TO ATTATCH

FABRIC TO wWRE

7mg®

_ BURY BOTICM OF AILTER .~ _
___ MATERIAL N 8" % 13" TRENCH __

- 6" NAX Lr_

2’-8"

ST FENCE

ALTER FABRIC MATERIAL

2" X 2° 14 GA WRE

0| 2" X 2" 14 GA WRE
\\;mﬂn OR EQUIV. FABRIC OR EQUIY.

PROVIDE 3/4” — 1 1/2° WASHED
CRAVEL BACKFILL N TRENCH
AND O BOTH SHMES OF FILTER
FENCE FABRIC ON THE SURFACE

L
2% X 47 WOOD POST ALT: i

N

STEEL FENCE POSTS l/

SILT FENCE

D Copynighl. Soulhweal Land Consuilag 2013 - Tha plon gocument 3t & the 30 preparly of Souineest Long Canmuling Ko alleralions Lo lnese ploms,

ROCK QUTLET PROTECTION

OR CONCRETL

0711 E PRRACLE PEA D

SUIE -2t
B [400) S5-I

WLATLC.COM

SCOTTIOALE, A2 83283
WORK: [430) S25-T321

, P.C.

CIVIL ENGINEERNG = PLANNING

LAND ) CONSULTING

SOUTHWESTO
.

13102 EAST COCHISE ROAD
SCOTTSDALE, ARIZONA
BMP DETAILS

COCHISE MANOR

Lo = LENGTH OF APRON

1. APROM LINING MAY BE
RIPRAP, GROUTED RIPRAP,

2. WHERE AS TECHMICAL DESIGH
PROCEDURES EXIST FOR
DETERWINING Lo, FCDMC
RECOMMENDS USE OF THE
FOLLOWIHG TABLE FOR TEMF
ROCX QUTLET PROTECTION.

[ APPROVED: SAL

A [ |

PIPE QUTLET TO FLAT AREA _u. _o.
WTH NO DEFINED CHANNEL |18 12
21" 15

|DRAWN: DSH

3 PR Y sk P, ] e

30—PP—2012 5209—12

SLC PROJ: 1603 [DATE: 7/17/13 [SCALE: NTS

DESICNED: DSH

SWPO3 [Fex

DWG. NO.
SHT. 3 QF 3




Arizona Department
of Environmental

(AZG2008-001)

to Waters of the United States under the
AZPDES Stormwater Construction General Permit

ADEQ% NOTICE OF INTENT (NOI)
for Construction Activity Discharges

1110 West Washington Street, 5415A-1, Phoenix, Arizona 85007

FOR COVERAGE, A COMPLETE AND ACCURATE NO! (INCLUDING REQUIRED FEE) MUST BE SUBMITTED TO:
Arizona Department of Environmental Quality, Surface Water Section / Stormwater and General Permits Unit

Is this NOI a revision 1o a project filed under the 2008 AZPDES Stormwater Construction

Pravide your current authorization number: AZCON -

Provide the name of the project / site in Part 1l below. You do not need to complete
the entire form. Provide only the information that is being changed from the original
NOI.

Complete the cerification in Part VI (including signature of authorized signer).

A

\f

) . 1s the site located on Indian
General Permit? ves _v¥ _NO If Yes, complete the following: Country Lands?

AN

. OPERATOR (Applicant} INFORMATION:
Contact Name: Mason Cave

‘f

Phone Number: (623) 521-6899 Fax Number:

Operator's Business Name: [ntravest Development, L.L.C.

Y ¥ v

Operalor's Mailing Address: 5830 W. Thunderbird Rd., Suite 88

city: Glendale State; AL Zip Code: 85036

‘3‘

Business Status: Federal: State: Other Public; Private. J

A1

. CONSTRUCTION SITE INFORMATION:

Project/Site Name: C0Ochise Manor

At

County Parcel No. (at main entrance): 217-31-010 Phone Number:

v

Type of Project (subdivision, commercial, road, pipeline, utility, ADOT project, etc.): Subdivision

Ay

If yes, provide the Subdivision Certificate of Approval Number:;

If a subdivision, has state or local subdivision approval been obtained? YES \/ NO

Is the project part of a larger common plan of development? YES \/ NO

‘f
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Name of Project: Cochise Manor

Y
”~

‘F

At

Il. CONSTRUCTION SITE INFORMATION (continued)

Does the project have/need other environmental permits or approvals? If so, list them and provide the permit/approval

number for each: NO

Site physical location (Provide address. If no address, provide driving directions from nearest municipality).

13102 E. Cochise Ave.

city: Scottsdale

Estimated Praject Starl Date: 10/01/2013
Month/Day/Year

Estimate of totat acres (to nearest whole acre) to be disturbed by the entire construction activity:

Estimate of total acres (to nearest whole acre, round up if < 1) to be disturbed by your operations: 1

State:_AZ  Zip Code: 85259

County: Maricopa

Estimated Project Completion Date:

01/01/2014
Month/Day/Year

1

A1

Select the non-stormwater discharges expected to be associated with your construction-related activities:

None

Discharges frorm emergency fire-fighting activities

v
v

v

Fire hydrant flushing — ephemeral receiving waters only

Waters used to control dust — no reclaimed or other
wastewaters

Potable waterline flushing — ephemeral receiving waters
only

Routine external building wash down (ho detergents)

v

Pavement wash waters — no spills or leaks of toxic or
hazardous materials and no detergents

Uncontaminated air conditioning or compressor

v

condensate

Uncontaminated groundwater

Foundation or footing drains — uncontaminated

Potable water well flushing — ephemeral receiving

waters only

/ Waters used for compacting soil — no reclaimed or

other wastewaters '

Water used for drilling and coring (e.g., for evaluation

of foundation materials) uncontaminated

Uncontaminated water from dewatering operations or

foundations

Other (specify)

NOTICE OF INTENT for Coverage under
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Name of Project. COChise Manor

Il. DISCHARGE LOCATION
> Provide the latitude and longitude of the construction site at the point nearest the receiving water (natural water course):

Latitude: [ )31 314119:6,. 114 1 vLongitwae: | L 1 1P 48y 1201

(Degrees, minutes, seconds) (Degrees, minutes, seconds)

*

» Identify the closest receiving water to the construction site (e.g., dry washes, named and unnamed waterbodies, etc.):

Salt River

» |s there a potential for any discharges from the site to enter a municipal separate storm sewer system (MS4), canal, or a
privately owned conveyance? YES v NO

If yes, enter the name of the MS4, canal, or conveyance owner:

Iv. STORMWATER POLLUTION PREVENTION PLAN (SWPPP) — A SWPPP must be developed in accordance with the
terms of the general permit before completing and submitting this NO1.

> __/_ | confirm that a SWPPP meeting the requirements of the Stormwater Construction General Permit (No.
AZG2008-001) has been developed and will be implemented prior to commencing construction activities at
this site. The SWPPP will be located at the site during construction activities. If this is a late NOI, a
SWPPP has been developed and implemented prior to submitting this NOI. NOTE: ADEQ retains the
authority to take enforcement action(s) for any unpermitied discharge or other non-compliance that occurs
between the time construction commenced and discharge authorization is issued.

W

When construction activities are not actively underway, the SWPPP will be available at the following location:

5830 W. Thunderbird Rd., Suite 88

> Name of SWPPP Contact Person: _Mason Cave

w

Telephone Number of SWPPP Contact Person: (623) 521-6899

This project may discharge within 1/4 mile of an Impaired or Qutstanding Arizona Water: YES v NO

‘7

If yes, a copy of my SWPPP is included with this NOI for review by ADEQ.

NOTIGE OF INTENT for Coverage under March 2012
AZPDES Stormwater Construction General Permit
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Name of Project: Cochise Manor

V. FEES

Less than or equal to | acre; $250.00 *

| confirm that the comect fee payment is included with the NOI:

/ Greater than 1 acre, but less than or equal to 50 acres: $350.00

Greater than 50 acres: $500.00

Review of SWPPP by ADEQ, if required (see section IV above): add $1,000.00

Total fee payment included:

$ 350.00

General Permit, for which the fee was paid or not required.

No fee is required. The signer below represents an Arizona state agency (exempt from AZPDES fees).

No fee is required. This is an amendment of an NOI previously filed under the 2008 Stormwater Construction

* (if the project will disturb less than one acre, Stormwater Construction General Parmit coverage is required only if the

project is part of a larger common plan of development or sale that will ultimately disturb one acre or more.)

Vl. CERTIFICATION BY AUTHORIZED SIGNATORY (see Part VIll.J.1 of the General Permit for requirements)

“I certify under penalty of faw that this document and all attachments were prepared under my direction or supervision, in
accordance with a system designed o ensure that qualified personnel gather and evaluate the information submitted.
Based on my inquiry of the person or persons who manage this system, or those persons directly responsible for gathering
the inforration, | believe the information submitted is true, accurate, and complete. | am aware that there are significant
penalties for submitting false informalion, including the possibiity of fine and imprisonment. In addition, as the operator, |
certify that | have reviewed and will comply with all the terms and conditions stipulated in the Stormwater Construction
General Permit (AZG2008-001)."

[
~

‘f

‘f

A1

Printed Name: Title:

Signature: Date:

Business Name:

Address:

City, State: ____ Zip Code: Phone:
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