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8. Vista Village West

Vista Village West is an apartment or condominium project proposed next to
the school and park sites. The intent is to create a willage* feeling in the
natural bowl that Includes this project and the school, the park, the fire station,
the community center site, and the "built edges" of Vista Village South and
Vista Village East. The apartment structures, being more massive than single
family homes and with the landscaped grounds around them, add to the poten-
fial for creating the desired viliage effect at the community's core. This 5-6
acre site will fit about 64 homes at an approximate density of 12 units per acre.

9. Park Vista

Park Vista is an area of mini-estates that are situated just to the east and
above the Vista Village Park. This project includes about 35 acres. At a den:
sity of 3.0_L_ units per acre, 105 homes are planned for Park Vista. Here, the
lots are scheduled o be 8,000+ to 10,000+ square feet in size. These ups-
cale homes will afford views over the Vista Village area and beyond to moun-
taing lo the weast. ' :

10. City Vista

A prominent biuff is the location of Clty Vista. This site lies between the mini
estates of Park Vista and the estates planned to the north. Luxury townhomes
are positioned for views to the south and the west. These homes are en-
visioned as “downhill units* with view-oriented rooms looking out and stepping
down the moderate slopes. The tweive-acre site includes about 72 homes at
a liberal density of 6.+ units to the acre.

11.  Vistaridge-

Vistaridge sits alop The Vistas with commanding views in every direction.
Here, one-third_+ acre homesites will be geared toward custom home or
“sami-custom' home construction. Each lot will have a specially designated
building envelope that specifies both where the house Is to be placed on the
jot and how tall a structure may be. This accomplishus several things: (1)
views from adjoining lots can be protscted, (2) construction and driveway ac

20
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cess can be confined to locations where most appropriate, and (3) the homes
can be sited so that from below, stark *skyline silhouetting® and sxcessive grad-
ing impacts are avoided. Also in this area, lots along the perimeter will have
fencing restricted or prohibited to nurture a "clean® hillside view and to effect a
more sensitive transition from housing to natural common areas. Vistaridge’s
100+ acres has a density less than 2.5 units per acre. About 235 hames are
pianned for the area.

12. Vista Village East and 13. Vista Village South

These two projects are envisioned to be identical to that of Vista Village
West. In fact, these two projects may be developed and operated together
with Vista Village West 1o achieve scale economies In management. Each site
includes 5 to 6 acres, about 64 homes and densities of a dozen units per acre.

14. Vista Glen

Vista Glen lies at the southernmost section of The Vistas. Traditional-sized
single family lots occupy this area. Traversing Vista Glen Is a drainageway
that will include part of The Vistas' jogging/bicycle path network. About 65
homes are programmed for the 18 + acres for a density of around 3.5 dwell-
ing units per acre.

Vista Viltage Elementary School

A 5+ acre site is depicted for an elementary school that lies at the ap-
proximate center of The Vistas. Preliminary discussions with Washoe County
School District officials indicate that the population of The Vistas will warrant
about *1.0* elementary school. The size of the site is based upon a oint use
agreement concept with the adjoining park. The recommended 4.5 acre size
is Increased to 5+ acres. The school Is located off of Vistaridge Parkway so
that the school crossings and the associaled speed zones can be confined to
the street in front of the school and not affect the retatively heavily-traveled
parkway. Also, the path system is designed to provide safe and convenient
access to the school from the various neighborhoods or villages.

21




The Vistas Master Plan & Community Design Standards

The land use statistics for the master plan are presented In the following

Exhibit 6

Vel

table:

Table #1

Land Use

Village/Plan Acreage Use Density Unit Yield

Area +/- (%) (du/ac) +/-
Actun| Unit

. Vista Hollow 42 (6.3) Compact Lots 5.0 205 203 (-2)
2 Westview 44 (6.6) UrbanLots 3.5 185 L\ (¥ 6)
.3, Spring Vista 28 (4.2) Urban Lots 2.5 100 32 (-18)
A& Canyon VistaN. 32 (4.8) CompactLots 5.0 160 39 (-0
/8. Canyon Vista S 11 (1.7) Compact Lots 5.0 g0 44 (+u4)
6. Point Vista 26 (3.9) Dupiex 5.5 140

7. Southview 27 (4.1) Compact Lots 5.0 135 o (-25)

8. Vista Village W. §.5(0.8) Apts./Condo. 12.0 64

9. Park Vista 35 (5.3) Mini-Estates 3.0 105 108 (+3)

10. Cliy Vista © 12 (1.8) Townhomes 6.0 72

11. Vistaridge 100(15.1) Estates 2.4 235

12. Vista Village E.  5.5(0.8) Apts./Condo. 12.0 64

13. Vista Village S. 5.5(0.8) Apts./Condo. 12.0 64

14. Vista Glen 18 (2.7) .Urban Lots 3.5 65

RV Storage 4 (0.6) RV Storage N/A N/A

Fire Station 1.5(0.2) Fire Station N/A N/A

Convenience Center 3 (0.5) Conven.Retall N/A N/A

Community Center 2 (0.3) Community N/A "N/A

Vista Village Park 9(1.4) Park N/A N/A

Elementary School 5(0.8) School N/A N/A

Major Roads 20 (3.0) Transpariation N/A N/A

Open - Landscaped 16 (2.4) Open Space NA N/A

Open - Natural 210(31.7) Open Space N/A N/A

TOTAL 662 (100) N/A 2.4 1,614

16
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The Wietae Master Plan % Community Design Standards

Zoning

Phasing

Exhibit 8

The entire site will. at least initially, be zoned R-1-15/PUD. This permits a
density of up to 2.9 units per acre and affords flexibility in lot size and set-
backs which is necessary to prudently implementing The Vistas Master Plan.
As individual projects are designed (and fegally described) pieces of The Vis:
tas will be rezoned where necessary to accommodaie a specific project. For
example, an aftached housing project is not now permitted under the R-1-
15/PUD classification. The plan does envision some atached homes, so in
that situation the subject property will be rezoned (eg. R-2) to accommodate
the project when It Is proposed for development. Also, the 3.0 acre conve-
nience center (small-scale neighbarhood retail) will be zoned C-1.

The absorption rate for the project is astimated to run from 150 to 300
homes per year. Thus, the 1,604 homes project should take five to eleven
years to complete. The phasing plan (Figure 6) shows the general sequence
that will be followed during the buildout of the master plan. Note the sig-
nificant commen area/landscaping commitment that accompanies the first
phase.

The intent of the phasing strategy presented here |s to 8lfect a balanced and
efficient approach to the buiidout of the project. The phasing plan is a state-
ment of the developers’ intentions related to the pattern and timing of construc-
tion. The phasing plan also permits governmental entities to undertake capital
improvement and service programming. The phasing described is not "cast in
concrete® -- it presents a likely and logical sequence for development of the
project. Factors that will affect phasing plans include changes in interest
rates, relative sales/demand for the various types of housing, the paces of in-
dividual developers of the project, and the avallability of infrastructure.

The goal of the phasing is to at all imes provide a mix of housing densities,
types, sizes, prices and settings to the local housing market, to the extent
feasible. The phasing schedule that follows shows how this mix is planned to
be provided. The phasing plan strives to provide recreation facilities, shop

" ping, services and the elementary school when justified to meet the needs of

the project population and nearby residents. The phasing schedule alse
shows how support services are geared toward the residential builldout of the

26
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EXHIBIT A
LEGAL DESCRIPTION
TO SUPPORT REZONING REQUEST

APN: 518-150-11

ALL THAT CERTAIN REAL PROPERTY, SITUATE WITHIN A PORTION OF SECTION 23,
TOWNSHIP 20 NORTH, RANGE 20 EAST. MDM, CITY OF SPARKS, COUNTY OF WASHOE, STATE
OF NEVADA, MORE PARTICULARLY DESCRIBED AS FOLLOWS:

COMMENCING AT THE SOUTH 1/4 CORNER OF SAID SECTION 23, PER RECORD OF SURVEY
MAP 3207, FILE NO. 2079943, IN THE OFFICIAL RECORDS OF WASHOE COUNTY, NEVADA;

THENCE S 89°23'54" E, 534.97 FEET TO THE MOST SOUTHWEST CORNER OF ADJUSTED REMAINDER
PARCEL 4 OF SAID RECORD OF SURVEY, POINT BEING THE TRUE POINT OF BEGINNING;

THENCE FROM THE POINT OF BEGINNING, S 89°23'54" E, 1,070.47 FEET;
THENCE N 61°05'35" E, 188.87 FEET,;
THENCE N 30°50'05" W, 79.09 FEET TO A POINT OF CURVATURE;

THENCE 401.68 FEET ALONG THE ARC OF A 662.50 FOOT RADIUS CURVE TO THE LEFT, THROUGH A
CENTRAL ANGLE OF 34°44'20;

THENCE N 65°34'25" W. 24.97 FEET;

THENCE S 69°51'48" W, 965.56 FEET;

THENCE 8 61°50'17" W, 16.71 FEET,;

THENCE S 28°09'43" E, 92.59 FEET THE POINT OF BEGINNING.
CONTAINING AN AREA OF 7.72 ACRES OF LAND MORE OR LESS.

THE ABOVE-DESCRIBED PARCEL IS SUBJECT TO ALL EASEMENTS AND RESERVATIONS OF
RECORD.

BASIS OF BEARINGS: IDENTICAL TO RECORD OF SURVEY MAP NQ. 3207, FILE NUMBER
2079943 IN THE OFFICIAL RECORDS OF WASHOE COUNTY, NEVADA.

PREPARED BY: MICHAEL TALONEN
MST SURVEYING
10650 SANTA FE RD
RENO, NEVADA 89508
(775) 544-7817
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APN 518-141-21
VISTAS HOMEOWNERS ASSOCIATION
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APN 518-150-11 "REZONING REQUEST” 6501 MST Surveying
SPARKS, NEVADA 17041.00 11_m e E E




BARBARA K. CEGAVSKE

Secretary of State

KIMBERLEY PERONDI

Deputy Secretary
for Commercial Recordings

Michael Masterson

STATE OF NEVADA

OFFICE OF THE
SECRETARY OF STATE

18032 Lemon Drive, Suite 367

Yorba Linda, CA 92887

Special Handling Instructions:

Exhibit 11
Page 1

Commercial Recordings Division
202 N, Carson Street
Carson City, NV 89701-4201
Telephone (775) 684-5708
Fax (775) 684-7138

Job:C20170726-1950
July 26, 2017

Charges
Description Document Number Filing Date/Time Qty Price Amount
Initial List 20170318774-50 7/26/2017 2:30:18 PM 1 $150.00 $150.00
Business License 7/2017- 20170318774-50 7/26/2017 2:30:18 PM 1 $200.00 $200.00
7/2018
Total $350.00
Payments
Type Description Amount
Credit 236326|5011046138356102303060 $350.00
Total $350.00

Michael Masterson

18032 Lemon Drive, Suite 367

Yorba Linda, CA 92887

Credit Balance: $0.00

Job Contents;
File Stamped Copy(s): 1
Business License(s): 1
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BUSINESS LICENSE APPLICATION OF: ENTITY NUMBER
LANDSTAR COMPANIES LLC E0350582017-4
FOR THE FILING PERIOD OF JUL, 2017 TO JUL, 2018 ST80485
USE BLACK INK ONLY - DO NOT HIGHLIGHT ’
**YOU MAY FILE THIS FORM ONLINE AT www.nvsilverflume.gov** —
) N ) ) ] Filed in the office of | Document Number
|:| Return one file stamped copy. (If filing not accompanied by order instructions, Bsdios £ 20170318774-50
file stamped copy will be sent to registered agent.) S Filing Date and Time
IMPORTANT: Read instructions before completing and returning this form. Barbara K. Cegavske 07/26/2017 2:30 PM
) . . ) ) Secretary of State -
1. Print or type names and addresses, either residence or business, for all manager or managing State of N d Entity Number
members. A Manager, or if none, a Managing Member of the LLC must sign the form. FORM WILL atc ol INevada
BE RETURNED IF UNSIGNED. E0350582017-4
2. If there are additional managers or managing members, attach a list of them to this form. . . .
3. Return completed form with the fee of $150.00. A $75.00 penalty must be added for failure to file this (This document was filed electronically.)
form by the deadline. An annual list received more than 90 days before its due date shall be deemed ABOVE SPACE IS FOR OFFICE USE ONLY

an amended list for the previous year.
State business license fee is $200.00. Effective 2/1/2010, $100.00 must be added for failure to file form by deadline.
5. Make your check payable to the Secretary of State.

6. Ordering Copies: If requested above, one file stamped copy will be returned at no additional charge. To receive a certified copy, enclose an additional $30.00 per certification.
A copy fee of $2.00 per page is required for each additional copy generated when ordering 2 or more file stamped or cerlified copies. Appropriate instructions must
accompany your order.

s

7. Return the completed form to: Secretary of State, 202 North Carson Street, Carson City, Nevada 89701-4201, (775) 684-5708.
8. Form must be in the possession of the Secretary of State on or before the last day of the month in which it is due. (Postmark date is not accepted as receipt date.) Forms
received after due date will be returned for additional fees and penalties. Failure to include annual list and business license fees will result in rejection of filing.
ANNUAL LIST FILING FEE: $150.00 LATE PENALTY: $75.00 (if filing |late) BUSINESS LICENSE FEE: $200.00 LATE PENALTY: $100.00 (if filing late)
CHECK ONLY IF APPLICABLE AND ENTER EXEMPTION CODE IN BOX BELOW ;
HECK ONLY IF APPLICABLE AND ENTER EXEMPTION CODE IN BOX BELOW NRS 76.020 Exemption Codes
. o ) ) . 001 - Governmental Entity
|:| Pursuant to NRS Chapter 786, this entity is exempt from the business license fee. Exemption code: D 006 - NRS 680B.020 Insurance Co.
NOTE: If claiming an exemption, a notarized Declaration of Eligibility form must be attached. Failure to
attach the Declaration of Eligibility form will result in rejection, which could result in late fees.
NAME
MICHAEL MASTERSON MANAGER OR MANAGING MEMBER
ADDRESS CITY STATE ZIP CODE
18032 LEMON DRIVE, SUITE 367 YORBA LINDA CA | 92887
NAME
MANAGER OR MANAGING MEMBER
ADDRESS CITY STATE ZIP CODE
NAME
MANAGER OR MANAGING MEMBER
ADDRESS CITy STATE ZIP CODE
NAME
MANAGER OR MANAGING MEMBER
ADDRESS CITY STATE ZIP CODE

None of the managers or managing members identified in the list of managers and managing members has been identified with the fraudulent intent of concealing
the identity of any person or persons exercising the power or authority of a manager or managing member in furtherance of any unlawful conduct.

| declare, to the best of my knowledge under penalty of perjury, that the information contained herein is correct and acknowledge that pursuant to NRS 239.330, itis
a category C felony to knowingly offer any false or forged instrument for filing in the Office of the Secretary of State.
Title Date

X MICHAEL MASTERSON MANAGING MEMBER 7/26/2017 2:30:15 PM

Signature of Manager, Managing Member or

i i Nevada Secretary of State List ManorMem
Other Authorized Signature by ol i DR .
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NEVADA STATE BUSINESS LICENSE

LANDSTAR COMPANIES LLC
Nevada Business Identification # NV20171466732

Expiration Date: July 31, 2018

In accordance with Title 7 of Nevada Revised Statutes, pursuant to proper application duly filed
and payment of appropriate prescribed fees, the above named is hereby granted a Nevada State
Business License for business activities conducted within the State of Nevada.

Valid until the expiration date listed unless suspended, revoked or cancelled in accordance with
the provisions in Nevada Revised Statutes. License is not transferable and is not in lieu of any

local business license, permit or registration.

IN WITNESS WHEREOF, | have hereunto
at my office on July 26, 2017

MK.%A&J

Barbara K. Cegavske
Secretary of State

You may verify this license at www.nvsos.gov under the Nevada Business Search.

License must be cancelled on or before its expiration date if business activity ceases.
Failure to do so will result in late fees or penalties which by law cannot be waived.

set my hand and affixed the Great Seal of State,
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PARTNERSHIP AGREEMENT

THIS PARTNERSHIP AGREEMENT, made and entered into this
of
3= day of December, 1986, by and between ROBERT L. McDONALD

AND TIMOTHY P. McDONALD,

I. INTRODUCTIONS:

The said parties hereto, having mutual confidence
~in each othei, do hereby form with each other a partnership upon
the terms, covenants and conditions hereinafter set forth.
II. PURPOSE:
This partnership shall be for the purpose of a
real estate, residential construction and subdivision development
business in the State of Nevada.

III. NAME OF PARTNERSHIP:

The - firm name of the partnership shall be

DIVERSIFIED DEVELOPMENT AND CONSTRUCTION.

Iv. PLACE OF BUSINESS:

The principal place of business of the partnership
shall be 3680 Grant Drive, Suite ClA, Reno, Nevada 89509, and

such other place or places as the partners shall hereafter

determine.
V. DURATION:

This partnership shall continue until further
written agreement by and between the parties for dissolution, as

heféinafter provided herein.



Exhibit 11
Page 5

VI. OWNERSHIP:
All partners have contributed equally to this date

and each have a 50% interest in this partnership. Profits and

losses shall be allocated based upon ownership in the

partngrship.

VII. All funds of the partnership shall be deposited
and kept in its name in such partnership bank account or accounts
as shall bé. designated by the partners. All withdrawals
therefrom shall be made upon checks signed by one (1) of the

partners.

VIII. BOOKS AND RECORDS:

Adequate accounting records of all partnership
business shall be kept at the office at 3680 Grant Drive, Suite
ClA,'Reno, Nevada 89509, and these shall be open to inspection by
either partner at all reasonable times. At the end of each
calendar year, a complete accounting of the affairs of the
partnership shall be furnished to each party, together with such
appropriate information as may be required by each partner for
the purpose of preparing his income tax return for that year.

IX. RESTRICTION ON PARTNERS:

No partner, without the consent of the other

partner shall:

A (8 Sell, assign, mortgage, or pledge his

interest in the partnership.

2. Borrow or lend money on behalf of the
partnership, or purchase any stock, bond, or security

except for cash in full.
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3 Assign, transfer, pledge, compromise, or
release any claim of the partnership except for full
payment, or arbitrate, or consent to the arbitration
of any of its disputes or controversies.

4. Use the name, credit or property of the
partnership for any purpose other than a proper

partnership purpose.

5, Do any act detrimental to the
partnership business or which would make it impossible
to carry on that business.

X. ADDITIONAL PARTNERS:

With the unanimous consent of both parties,
additional persons may be admitted as partners effective as of
the date of a regular meeting of the partnership.

XI. AMENDMENTS :

This Partnership Agreement, except with respect to
vested rights of partners, may be amended at any time if both
parties agree to the Amendment.

XII. PARTITION:

Each of the partners hereby irrevocably waives any
and all right that he may have to maintain any action for

partition with respect to his undivided interest in the sale of

the premises.

XIII. BINDING EFFECT:

This Partnership Agreement contains the entire

understanding between the parties and may not be changed or

modified orally. Except as herein otherwise provided, this
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Agreement shall inure to the benefit of and shall be binding upon
the heirs, personal representétives, and assigns of the parties
hereto.
XI1v. This Partnership Agreement supersedes any and all
other Partnership Agreements between the parties hereto.
IN WITNESS WHEREOF, the partners have executed this
Partnership Agreement on the day and year first shown above

written.

ROBERT L. McDONALD

oty P??WLW

TIMOTHY pd;acnom\w

STATE OF NEVADA
S5S.

COUNTY OF WASHOE

on this -3(" day of December, 1986, personally
appeared before me, a , a Notary Public, ROBERT L. McDONALD and
TIMOTHY P. McDONALD, who acknowledged that they executed the
foregoing instrument.

Notary”Publlc “

SHIALEY LITTLEJOHNS
Notary Public - State of Navada
Appointment Recorded In Washos Gounty

MY APPOINTMENT EXPIRES JULY £1, 10900
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When Recoxded Mail TEv ~
Robert L. McDonald
P. O. Box 2670

Reno, Nevada 89505

o et

For Recorder's Use Only

STATE OF NEVADA STATEMENT OF PARTNERSHIP

)

H 6S8.

) DIVERSIFIED DEVELOPMENT
AND CONSTRUCTION

quNTY OF WASHOE
We, the undersigned, certify that:

{i) We are conducting or transacting business in
the State of Nevada as general partners pursuant to a written
partnership agreement.

(ii) The name under which such business is being
conducted or transacted is DIVERSIFIED DEVELOPMENT AND
CONSTRUCTION.

(iii) The principal place of business is 3680 Grant
prive, Suite ClA, Reno, Nevada. )

(iv) ‘The true or real full names and addresses of
all the individuals and entities conducting or transacting such
partnexship are as follows:

Robert L. McDonald
241 Ridge Street, Suite 440
Reno, Nevada 89501
Timothy P. McDonald

3680 Grant Drive, Suite Cla
Reno, Nevada 89509

RECORDATION # (|4¢Yaa -
DATE RECORDED_3)I( /5 ]

R T e L [ P S e e

Exhibit 11
Page 8
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(v) Robert L. McDonald and Timothy P. Mchonald

ecute any and all documents concerning and on

are authorized to ex

behalf of the partnership.
»h
papsp:  This /O day of March, 1987.

MOTHY P . fiCDONAL

STATE OF NEVADA

COUNTY OF WASHOE

: e
on this /u day. of March, 1987, personally appeared

pefore me, ROBERT L. McDONALD and TIMOTHY P. MCDONALD, who

d the above instrument.

g;.
R 7Tan o

NGTARY PUBLIC

acknowledged that they execute

J..‘rl..dl-—-l .

v

SHIALEY LITTLEJOHNS
Notary Public - State of Nevada
Appeintment Recorded 1n Washos County

Y AFPOINTMENT EXPIRES JULY 21, 190
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REGIONAL TRANSPORTATION COMMISSION

Metropolitan Planning » Public Transportation ¢ Operations « Engineering & Construction

= Metropolitan Planning Organization of Washoe County, Nevada

g

June 27, 2017 FR: Chrono/PL 182-17

Mr. lan Crittenden, Planner

Planning and Community Services Department
City of Sparks

431 Prater Way

Sparks, NV 89431

RE: PCN17-0032/RZ17-0003 (Vista’s Planned Development Rezone)
PCN17-0033 / MAJ17-0001 (Champagne Family Dentistry Expansion)

Dear Mr. Crittenden,
We have reviewed the above applications and have no comments at this time.

Thank you for the opportunity to comment on these applications. Please feel free to contact me directly
at 775-332-0174 or email rkapuler@rtcwashoe.com if you have any questions or comments.

Slncerely

flstuecogente

Rebecca Kapuler
Planner

RK/jm

Copies: Jon Ericson, City of Sparks Public Works
Jae Pullen, Nevada Department of Transportation, District I|
Daniel Doenges, Regional Transportation Commission
Blaine Petersen, Regional Transportation Commission
Julie Masterpool, Regional Transportation Commission
David Jickling, Regional Transportation Commission
Tina Wu, Regional Transportation Commission
Mark Maloney, Regional Transportation Commission

/Sparks no comment 07032017

RTC Board: Ron Smith (Chair) - Bob Lucey (Vice Chair) - Paul McKenzie + Marsha Berkbigler - Neoma Jardon
PO Box 30002, Reno, NV 89520 - 1105 Terminal Way, Reno, NV 89502 - 775-348-0400 - rtcwashoe.com
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DEVELOPMENT APPLICATION I

f % C s t - CASE NUMBER: FEE:
ACTION REQUESTED: L S Ul /. @U

‘:*’. W _;" 45-; ‘i', r ] é'l & s 2 _’7 _mﬂsﬂ@

___ Administrative Review VAT EF P\ T A
____ Administrative Review MME " J &7 Vel Yen. || NoticinaFee $ éOL@
____ Annexation —
___ Conditional Use Permit ’ roreee 8 /07 7. OO0
____ Master Plan Amendment
__ Maor Deviation . \
___ Minor Deviation ___Tentative Subdivision Map : 2&2 /7
—_ Planned Development ___Variance
_X  Rezoning

DATE: /21 /20171 . ' ' B
provecTame N (Staoe PD Kezone o _@ 00O

PROJECT DESCRIPTION, RE-TONE ONLY

(Mark one box to indicate responsible party and mailing address)

m| PROPERTY OWNER" PROJECT ADDRESS:

Name: DINERSIFIED DEVELOPMENT € CONSTRUCTION 2255 S s Albos Prwy

Address: ARSS Pouble R Bivd. Ste. 200 PARCEL NO.(APN): S I8~ 150~} =
City_Reno State_ NV ZipCode_SASL|

Phone: Y15-%30+-122% Fax "% -~ 325~ 44b% PROPERTY SIZE: _ “1.712 AC

Contact Person: _"Tina MCDDNALD - EXISTING ZONING: _ PD - -
E-mall Address: Spriq @ ot.net - PROPOSED ZONING:  M\F = Z. — —
O APPLICANT* MASTER PLANNED LAND USE: ~ MF |4

Neme: LANDST AR COMPANIES _ EXISTING USE: _ MF 14
Address: 13032 Lemon Drive,  Suive 3

Ciy Nevba Linda, State CA ZipCode A2FRY SURROUNDING USES:

Phone: 114-299-8541 Fax: S Noth OS R

Contact Person: MICHAEL. MASTERSON o East LDR E—

E-mall Address: PNike @ landstarco.com Souh OS . I

X PERSON / FIRM PREPARING PLANS West L-DR, o I

Name: VENTURE ENGINEERING § ConsuLTING INC.

Address RSD € Plumbln. 4 * If a corporation please attach a list of corporate officers.

City_Reno State__NIV. ZipCode_$2502, * If a partnership please list all general partners.

Phone: “T15 -$25~989% Fax: o NOTE: Affidavits must be signed by both the property owner
and the developer/lessee and notarized before the application

Contact Person: _Jovwn Munson, PE. is submitted.

E-mall Address: )\ @ \renturece.con

Revised 12/2015
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Sl & CONSULTING, INC.

Civil Engineering - Planning - Land Development

June 21, 2017

City of Sparks
Community Development

Re: Rezoning of APN 518-150-11

Dear Sparks Planning Staff,

Submitted herein please find an application for rezoning of the above referenced 7.72 acre
parcel within the Vista’s Planned Development. The subject parcel lies within the area
designated for apartments/ condominiums in the Vista Village West area of the Vista’s
Development Handbook. The purpose of this application is to rezone the property from PD to
MF-2 which is the appropriate MF zoning for the site. This process is as prescribed in the
Vista’s Handbook and was further stipulated by the City of Sparks planning staff at a pre-
application meeting with the applicant. The existing master plan designation for the property is

MF-14 which is also consistent with the handbook.

The subject parcel is located off of Los Altos Parkway directly across from the roundabout at
Vista Heights Drive (refer to the enclosed vicinity map). Access to the site would be taken from
Los Altos. All necessary utility services exist within Los Altos (sewer, storm drain, water,
natural gas and electricity) which are necessary to serve a multi-family project on the site. The
site terrain on the eastern half of the site is suitable for development while the western half has

slopes in excess of 20% and will likely remain open space as part of a future development plan.
The proposed rezoning will meet the City of Sparks goals and policies as follows:
¢ Goal MG2: The proposed rezone will promote a mix of land uses which was
provided for in the Vista’s Master plan and aligns with public policy both back then

and now.

530 E. Plumb Lane, Suite 4, Reno, NV 89502 (775) 825-9898 info@venturece.com
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e Goal MG6: As outlined above, the subject parcel has a direct connection to an
existing public arterial roadway and existing utility infrastructure which reduces the

per capita cost of providing infrastructure, public facilities and public services.

e Policy MG9: Consistent with goal MG6, development on the subject parcel reduces
the number of miles of road, sidewalks, sewers and other infrastructure needed per
capita and to manage the geographic area to the City of Sparks and other public

agencies must provide services.

e Policy MG11: The subject site will provide for infill development in accordance with
past planning goals of the Vista’s development master plan which accounted for the
character of the existing neighborhoods with respect to zoning and other development

considerations.

As supported by the Vista’s Handbook and in meeting the goals and policies of the City of
Sparks Master Plan, we respectfully request the staff’s support of the proposed rezoning request.

Respectfully Submitted,
Venture Engineering & Consulting, Inc.

John Munson, P.E.
President/Principal,

530 E. Plumb Lane, Suite 4, Reno, NV 89502 (775) 825-9898 info@venturece.com
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DEAR APPLICANT:

THE CITY OF SPARKS APPLICATION PROCESS REQUIRES THAT THE PROPERTY OWNER AUTHORIZE
THE APPLICANT TO REQUEST DEVELOPMENT RELATED APPLICATIONS. DEVELOPMENT APPROVALS
REMAIN WITH THE LAND; THEREFORE, THE PROPERTY OWNER IS ALWAYS RESPONSIBLE FOR ANY
ACTIVITY ON THE PROPERTY.

OWNER AFFIDAVIT
STATE OF NEVADA )
) SS.
COUNTY OF WASHOE )
LT imathy MED el R ____beingduly
sworn, depose gnd say tifat I am an owner of property/authorized agent involved in this petition and that I authorize
Gl czli R Cﬂk}:.. DA N 1.3 to request development
elated.applications on my propeiy [ T also give permission for site visitation by the Planning Commission, City Council and
ity st 2 NStevi Nahomniak ;
# sa ¥y OTARY PUBLIC ;
aitimA STATE OF NEVADA Name: T 1 oHhyy m&DaMﬂ
X, v Appt. No. 16-3106-2 \1
A My Appt. Expires July 21, 2020 Title: &g,ﬂ‘ _‘F \ f-[jq e

Signed 12729 W
Subscribed and sworn to before me this Dl Day of \‘Uuh e, .20 .

St Nahavtia . —M__C&S\EQOEH NV

Notary Public in and for said County and
My commission expires: wd\ Z [_‘ Z_O lO

APPLICANT AFFIDAVIT

STATE OF NEVADA )
) SS.
COUNTY OF WASHOE )

7 e e . being duly
sworn, depose and say that [ am the applicant involved in this petition and that the foregoing statements and answers herein
contained and the information herewith submitted are in all respects complete, true and correct to the best of my knowledge

and belief, I also give permission for site visitation by the Planning Commission, City Council and City Staff.

Name: B N —
Title:
Signed:

Subscribed and sworn to before me this Day of ,20

Notary Public in and for said County and State

My commission expires:
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DEAR APPLICANT:

THE CITY OF SPARKS APPLICATION PROCESS REQUIRES THAT THE PROPERTY OWNER AUTHORIZE
THE APPLICANT TO REQUEST DEVELOPMENT RELATED APPLICATIONS. DEVELOPMENT APPROVALS
REMAIN WITH THE LAND; THEREFORE, THE PROPERTY OWNER IS ALWAYS RESPONSIBLE FOR ANY
ACTIVITY ON THE PROPERTY.

OWNER AFFIDAVIT
STATE OF NEVADA )
COUNTY OF WASHOE ) =
I, being duly

sworn, depose and say that I am an owner of property/authorized agent involved in this petition and that T authorize

o ~ torequest development
related applications on my property. [ also give permission for site visitation by the Planning Commission, City Council and
City Staff,

Name:
Title:
Signed
Subscribed and sworn to before me this Day of _ , 20 .
Notary Public in and for said County and State
My commission expires:
APPLICANT AFFIDAVIT
Carsrifornia
STATE OF )
(e~ ) SS.
COUNTY OF H-O)vnj<)
T T T Me N CESon being duly
awmu depose and say that I am the applicant involved in this petition and that the foregoing statements and answers herein

contained and the information herewith submitted are in all respects complete, true and correct to the best of my knowledge
and belief. 1 also give permission for site visitation by the Planning Commission, City Council and City Staff.

Name: (™ e\ j\/\(' U %Un/LA/\ M sTARL (DMﬁC\ES
Title; /V\J\ TSN _,(_;. A AT AN
Y A m:*::j

Subscribed and sworn to before me this 22 Day of (/ /7 C 20/ 7 .

C Al x Y.
i li e and Stat Oktnrye =
Not ¥y Bublie mg; sa Countyrend Siate: (/4 ( s<) A notary public or other officer completing this

My commission expires: /(/;\/ /. 2007 certificate verifies only the identity of this individual
who signed the document to which this certificate is
t attached, and not the truthfulness, accuracy, or
éﬁéMSY‘l‘J %44‘(1'4“49 Ul validity of that document.

NOTARY PUBLIC - CALIFORNIA
ORANGE COUNTY
My Coun. Exp. Nov. 1, 2007 §'
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EXHIBIT A
LEGAL DESCRIPTION
TO SUPPORT REZONING REQUEST

APN: 518-150-11

ALL THAT CERTAIN REAL PROPERTY, SITUATE WITHIN A PORTION OF SECTION 23,
TOWNSHIP 20 NORTH, RANGE 20 EAST. MDM, CITY OF SPARKS, COUNTY OF WASHOE, STATE
OF NEVADA, MORE PARTICULARLY DESCRIBED AS FOLLOWS:

COMMENCING AT THE SOUTH 1/4 CORNER OF SAID SECTION 23, PER RECORD OF SURVEY
MAP 3207, FILE NO. 2079943, IN THE OFFICIAL RECORDS OF WASHOE COUNTY, NEVADA;

THENCE S 89°23'54" E, 534.97 FEET TO THE MOST SOUTHWEST CORNER OF ADJUSTED REMAINDER
PARCEL 4 OF SAID RECORD OF SURVEY, POINT BEING THE TRUE POINT OF BEGINNING;

THENCE FROM THE POINT OF BEGINNING, S 89°23'54" E, 1,070.47 FEET;
THENCE N 61°05'35" E, 188.87 FEET,;
THENCE N 30°50'05" W, 79.09 FEET TO A POINT OF CURVATURE;

THENCE 401.68 FEET ALONG THE ARC OF A 662.50 FOOT RADIUS CURVE TO THE LEFT, THROUGH A
CENTRAL ANGLE OF 34°44'20;

THENCE N 65°34'25" W. 24.97 FEET;

THENCE S 69°51'48" W, 965.56 FEET;

THENCE 8 61°50'17" W, 16.71 FEET,;

THENCE S 28°09'43" E, 92.59 FEET THE POINT OF BEGINNING.
CONTAINING AN AREA OF 7.72 ACRES OF LAND MORE OR LESS.

THE ABOVE-DESCRIBED PARCEL IS SUBJECT TO ALL EASEMENTS AND RESERVATIONS OF
RECORD.

BASIS OF BEARINGS: IDENTICAL TO RECORD OF SURVEY MAP NQ. 3207, FILE NUMBER
2079943 IN THE OFFICIAL RECORDS OF WASHOE COUNTY, NEVADA.

PREPARED BY: MICHAEL TALONEN
MST SURVEYING
10650 SANTA FE RD
RENO, NEVADA 89508
(775) 544-7817
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Zone Change Exhibit
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Mailed 7.19.17
**%* OFFICIAL NOTICE OF PUBLIC HEARING ****

From: SPARKS PLANNING COMMISSION
Case: PCN17-0032
Location: City Hall, City Council Chambers
745 4th St., Sparks, Nevada
Date: Thursday, August 3.2017
Time: 6:00 PM

PCN17-0032 — Consideration of and possible action on a request to rezone a site approximately 7.72 acres in size from PD (Planned
Development — The Vistas) to MF2/PUD (Residential Multi-family) located at 2255 S. Los Altos Parkway, Sparks, NV. (For Possible
Action)

You are invited to present written or verbal testimony at the Planning Commission meeting relative to this application. Written
comments must be received by August 1, 2017. For further information, please call Ian Crittenden at 775-353-2338 or via email at
ierittenden{@cityolsparks.us

Project Site Map:

catio
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Crittenden, Ian

From: Kate Castaneda <kjcastaneda41l4@yahoo.com>
Sent: Thursday, July 27, 2017 10:34 AM

To: Crittenden, lan

Subject: Case PCN17-0032

Hello,

This email is in reference to the planning commission request to rezone an area near my home listed in the case number
above. | did not receive a notice, as | was out of the area you specified. Another neighbor brought this to my attention.
This was not a transparent, or honest notice of public hearing. Most of the yellow shaded areas on the notice are not even
developed land. How can one feel that the city is making honest choices, when only a very small population of this
neighborhood was notified? The proposed zoning will affect a much larger population of people than were notified.

When | purchased my home, | researched the area and saw that this undeveloped area was zoned for the Vistas as
homes. Now, many people in the area are subject to a change that may have determined home buying in the area. As of
now, part of what makes this area unique and family friendly is the lack of multi-home buildings. The developed
community is thriving, and people enjoy the quiet common areas of Los Altos Parkway. This proposal would greatly
change the landscape and safety of this neighborhood.

As a teacher in the community, | can say that this amount of people would drastically change the population of students at
the school. More importantly, it would mean an increase in traffic, pedestrian traffic, and thus the safety of the students
would be compromised.

As | am sure you can find in requests and communication with the City of Sparks, many attempts have been made to
reach out to the city in regards to Los Altos Parkway. Many people in the Homeowners Associations in the Vistas are
concerned with the safety of children, and community members while walking in this area. There have been attempts to
create a safer space for the students that walk to school and the community members that walk the neighborhood. If
increased traffic, and pedestrian safety is already a concern, this proposal would only exasperate an increasingly
dangerous situation. As a parent and community member, | am seeing efforts from the homeowners and local school to
increase awareness and safety in the area. This is a community that works to solve problems, and wants the community
to be safe for all of our children and members.

There is no positive outcome if the zoning is changed. The landscape and community would change. The safety of
pedestrians due to increased traffic would change. The good faith of our Sparks leaders would change, as many people in
the area chose to purchase homes because there were no proposals for multi-family units.

| appreciate your time in the matter, and hope the commission sees our community members, especially the children, as
their priority when assessing this consideration.

Regards,
Katherine Castaneda
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JuL 26 200

MMUNITY SERVICES

CARL & LEAHDE WILT COMMUNITY SERYIC

2255 Vista Terrace Lane
Sparks, Nevada 89436
775-626-2339

July 25, 2017

SPARKS PLANNING COMMISSION
Case PCN17-0032

City Hall, City Council Chambers

745 4™ St. , Sparks, NV

To Whom it may Concern,

We are writing to express our ardent oppeosition to the possible action to rezone the sight of approximately
7.72 acres located at 2255 S. Los Altos Patkway from PD (Planned Development-The Vistas) to MF2 /
PUD (Residential Multi-Family).

We are very concerned about the safety of children walking to and from Bud Beasley School and also the
impact of additional traffic on Los Altos Parkway in an already DANGEROUS AND BUSY intersection
during peak driving times. Also of major concern to us is the addition of Transitional Housing to our
stable and quiet single family neighborhood.

We KNOW FROM EXPERIENCE! that Multi-Family housing will negatively affect the property values
of our whole neighborhood. It seems ironic to us that our Planning Commission that has promoted the ideal
of “Live and Work in Sparks” would just change zoning without considering WHY the home owners in
the Vistas chose this Lovely, Safe, area to raise their families and enjoy their retirement years.

We respectfully ask that the Planning Commission WILL NOT REZONE THIS PIECE OF PROPERTY.

Sincerely, ’
Q(JJ{Q,(.X\ ' w&i'

Carl A. Wilt
Leahde A. Wilt
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Crittenden, Ian

From: Melby, Karen

Sent: Tuesday, July 25, 2017 11:44 AM

To: Crittenden, Ian

Subject: FW: Regarding zoning change at Goodwin @ Los Altos
Attachments: Vista miramonte overlay text fire.jpg

Not sure if this is against the zone change? Look at this and let’s talk.

Karen L. Melby, AICP / Development Services Manager / City of Sparks
9 ity of

From: Dena Perry [mailto:ardenaperry@gmail.com]

Sent: Tuesday, July 25, 2017 11:30 AM

To: Smith, Ron <rsmith@cityofsparks.us>; Driscoll, Steve <sdriscoll@cityofsparks.us>; Abbott, Donald
<dabbott@cityofsparks.us>; Thomas-Bybee, Charlene <cbybee@cityofsparks.us>; Dahir, Kristopher
<kdahir@cityofsparks.us>; Martini, Geno <gmartini@cityofsparks.us>; Adams, Chet <cadams@cityofsparks.us>; Lawson,
Ed <elawson@cityofsparks.us>; Melby, Karen <kmelby@cityofsparks.us>; frankpetersen@att.net;
brockm9146@sbcglobal.net; jfewins@amfam.com; dvanderwell@gmail.com; shcarey@sbcglobal.net; jgaba@snc.biz;
Smith, Marilie <msmith@cityofsparks.us>

Subject: Regarding zoning change at Goodwin @ Los Altos

The traffic study was done for Miramonte, and both governing bodies put a requirement to widen Los
Altos ( @ the 500 unit mark, they stopped at 475 ) on Miramonte as a condition. I 'm certain the
traffic load since that time has increased. Not just from development on our hill, but the growth West
and North of us which cuts through, so it's not always " just our neighbors"

"Animals are more than ever a test of our character, of mankind's
capacity for empathy and for decent, honorable conduct and faithful
stewardship. We are called to treat them with kindness, not because
they have rights, power or a claim to equality, but in a sense, because
they don't. They all stand unequal and powerless before us *

Mathew Scully

Blessings:)
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Charles and Linda Gray
2265 Vista Terrace Lane
Sparks, NV 89436

Sparks Planning Commission
Sparks City Hall

745 4™ Street

Sparks, NV 89431

Re: Case: PCN17-0032
Dear Sparks Planning Commission:

We are writing to express our extreme displeasure with the idea of rezoning the
approximately 7.72 acres from PD (Planned Development — The Vista) to MF2/PUD
(Residential Multi-Family) located at 2255 S. Los Altos Parkway, Sparks, NV.

The current infrastructure is barely adequate for the amount of cars using Los Altos
Parkway now and there is continuing development in the Belmar Drive and surrounding
areas Once the current housing developments are completed it is going to add additional
stress to the already overcrowded parkway. Adding multi-family housing will make it
almost impossible to get out of the area. As it stands now with only Los Altos Parkway
for ingress and egress, especially during rush hour, it backs the cars at time all the way to
the Swim Center going south on Los Altos and past Santa Barbara going North. When
school is in session it can get even worse.

We strongly oppose the consideration of rezoning and appreciate your time in reading

this letter. We also invite you to come during rush hour to see for yourselves if you have
any doubt of the current traffic problem without adding additional multi-family housing.

Thank you.

Charles and Linda Gray
(775) 741-9965

iy,

A d
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From:

Sent:

To:

Subject:
Attachments:

Mr. Crittenden,

rkess1979@aol.com

Sunday, July 23, 2017 8:51 AM
Crittenden, Ian

PCN17-0032

7.2317 jpg

| have received the Sparks Planning Commission's consideration of and possible action on a request to rezone a site

approximately 7.72 acres in size from PD - The Vistas. We live at 4805 Canyon Run Dr Sparks NV 89431 which would be
below the proposed homes. It doesn't say how many houses would be planned for this area but | figure at least 5 or 6 per
acre. | do not want a house on the hill looking down on our yard or anyone else. When we moved into our house in 1994,
we were told that there would not be any houses above us. | have attached a picture from my dining room window and as

you can see this is not a large area. | wouid really be angry if | lived across the street. This hill would be so congested.

That is such a small area and why would anyone want to slice a line through that hill is ridiculous. | think they should look

elsewhere for there request. | hope that you take the people into consideration that have lived below this area and not

approve this decision.

Sue & Ron Kessner
4805 Canyon Run Dr

Sparks NV 89436

775-626-0524
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Crittenden, Ian

From: RENO6666@aol.com

Sent: Saturday, July 22, 2017 9:52 AM
To: Crittenden, Ian

Subject: CASE PCN17-0032

SPARKS PLANNING COMMISSION

THIS WRITTEN RESPONSE IS TO THE PROPOSED REZONING OF VACANT LAND LOCATED AT
2255 S. LOS ALTOS PKWY SPARKS, NV 89436 TO RESIDENTIAL MULTI-FAMILY.

THIS LOCATION IS A TERRIBLE LOCATION TO HAVE AN APARTMENT COMPLEX BUILT IF YOU REZONE IT!
| HAVE LISTED SOME OF THE REASONS THIS SHOULD NEVER BE REZONED:

* EXTREMELY LIMITED ACCESS TO PROPERTY WITH ELECTRICAL BOXES ON PROPERTY AND THE TURN-A-
BOUT LOCATED IN FRONT OF PROPERTY.

* DANGEROUS BECAUSE OF HUGE INCREASE OF VEHICLES EXITING APARTMENT COMPLEX IN THE MORNING
RIGHT ACROSS SIDEWALK AND BIKE LANE USED BY HUNDREDS OF STUDENTS THAT WALK, RIDE THEIR
SCOOTERS AND BIKES TO BUD BEASLEY ELEMENTARY SCHOOL EVERY MORNING. FYI THERE IS NO
SIDEWALK ON OTHER SIDE OF STREET DUE TO HOW NARROW LOS ALTOS IS AT THIS POINT.

* TRAFFIC IS OUT OF CONTROL ON LOS ALTOS PKWY SINCE THE BUILDING OF SEVERAL HUNDRED HOMES
ON THE TOP OF BELMAR DRIVE. PUTTING A DOTTED YELLOW LINE IN LOS ALTOS SO CARS CAN ACCESS THE
APARTMENT COMPLEX TURNING LEFT INTO COMPLEX, WILL BACK UP TRAFFIC PAST GOODWIN ROAD AND
CARS TURNING RIGHT INTO APT COMPLEX RIGHT AFTER GOING THRU TURN-A-BOUT IS NOT A SAFE IDEA.

* OUR NEIGHBORHOOD WALKING PATH WILL BE ACCESSED BY ALL THE VEHICLES COMING IN AND OUT OF
THE APT COMPLEX. THIS IS USED BY HUNDREDS OF TAX PAYING NEIGHBORS WHO WALK THEIR DOGS AND
KIDS EVERYDAY ON THIS PATH. THEY SHOULDN'T HAVE TO WORRY ABOUT CONSTANT TRAFFIC GOING IN
AND OUT OF THIS COMPLEX ALL DAY AND NIGHT.

* WE ALL MOVED HERE FOR THE SERENITY OF THE NEIGHBORHOOD AND THE SINGLE FAMILY ZONING AND
ATMOSPHERE. | HAVE ABSOLUTELY NO DESIRE TO LOOK OUT AT AN APT COMPLEX LOCATED IN THE MIDDLE
OF OUR SERENE NEIGHBORHOOD.

*WITH AN APT COMPLEX COMES TRAFFIC, NOISE, CRIME AND CONGESTION. EXACTLY THE THINGS | DO NOT
WANT TO SEE IN MY NEIGHBORHOOD,

* | PURCHASED MY HOME BECAUSE OF THE SERENITY AND LOW DENISTY HOUSING ( SINGLE FAMILY)
NEIGHBORHOOD. | PAY MY PROPERTY TAXES TO KEEP IT THAT WAY.

* THE ONLY PEOPLE WHO WILL BENEFIT FROM THIS ARE THE GREEDY BUILDERS. I'M SURE NONE OF WHICH
LIVE ANYWHERE NEAR OUR BELOVED NEIGHBORHOOD.

* | WILL FIGHT THIS TO THE BITTER END AND DON'T WANT TO HEAR BOUT THE EXTRA TAX REVENUE THE
CITY OF SPARKS WILL RECEIVE.

SINCERELY,
EDWARD BEROZA

4684 N CACTUS HILLS DRIVE
SPARKS, NV 89436
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Crittenden, Ian

From: Elio Martinez <emiawns®@icloud.com>
Sent: Friday, July 21, 2017 8:37 AM

To: Crittenden, Ian

Subject: Re: Sparks Planning

Thank you very much and pls do Canyon Vista Court needs repair fast..
I don't think that will affect me as much

Sent from my iPhone

OnJul 21, 2017, at 8:22 AM, Crittenden, lan <Icrittenden@cityofsparks.us> wrote:

I forwarded your concerns about Canyon Vista Court to the Transportation Manager.

The notice you received is for a rezoning request. Do you have any questions about the rezoning?

lan Crittenden

Senior Planner
<image0O01l.png>

431 Prater Way
Sparks, NV 89431
(775) 353-2338

From: Elio Martinez [mailto:emlawns@icloud.com]
Sent: Thursday, July 20, 2017 4:39 PM

To: Crittenden, lan <|crittenden@cityofsparks.us>
Subject: Sparks Planning

Hi | received the attached?

I reported my street months ago and have not hear anything is in bad condition
Canyon Vista Court??? | sent pictures as well this makes the neighbor looks badly.
Thank you

<image002.jpg>

Sent from my iPhone
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Crittenden, Ian

From: Elio Martinez <emlawns@icloud.com>
Sent: Thursday, July 20, 2017 4:39 PM

To: Crittenden, Ian

Subject: Sparks Planning

Hi | received the attached?

I reported my street months ago and have not hear anything is in bad condition
Canyon Vista Court??? | sent pictures as well this makes the neighbor looks badly.
Thank you

Sent from my iPhone
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Crittenden, Ian

From: Kahra L. Stenberg <KStenberg@ag.nv.gov>
Sent: Friday, July 21, 2017 7:46 AM

To: Crittenden, Ian

Subject: Public Hearing

Please let me know what it actually means to rezone 2255 S. Los Altos Parkway from Planned Development to
Residential Multi-Family.
Are they wanting to build apartments in this location?

Thank you.

Kahra Stenberg

Supervising Legal Secretary
Office of the Attorney General
5420 Kietzke Lane, Suite 202
Reno, Nevada 89511

(775) 687-2127
kstenberg@ag.nv.gov




Exhibit 16
and Attachments

Communlty Services

To: Karen Melby, AICP — Development Services Manager

From: JonR. Ericson, P.E., PTOE, — City Engineer

CC

Date: July 28,2017

Re: PCN17-0032 — Infrastructure Considerations in support of affirmation of Finding Z1

| have reviewed the staff report associated with PCN17-0032 with respect to the existing
sanitary sewer, storm drain and transportation infrastructure that serves the subject site.
Based upon my review, the following evidence is offered in support of finding Z1 — Master Plan
Policy CF1:

Sanitary Sewer Sewer Infrastructure

Review of the City’s current Sewer Model (ATKINS, November 3, 2016 as adopted by the
Sparks City Council on February 27, 2017 via Resolution 3311) confirms that the subject
property was included in the build out land use modeling scenario and was assigned a land use
of Multi Family Residential (Figure 2-3, Atkins 2016). Additional consultation with ATKINS
confirms (see attached email correspondence) that 107 multifamily units were assigned to the
subject parcel in the build out land use model scenario which represents a density of 13.5 units
per acre (107units/7.92 acres). The results of the build out land use model indicate that the
existing sanitary sewer infrastructure in Los Altos Parkway has sufficient capacity to serve up
to 107 multifamily units on the subject site (ATKINS, Figure 4-12).

Storm Drain Infrastructure

Existing storm drain facilities exist within Los Altos Parkway, adjacent to and downstream of
the subject property. Review of the drainage study completed in support of the Desert
Highlands Units 2 and 5 developments (Figure 3, Barker Homes 1996) indicates that developed
runoff conditions for the subject site were included in the analysis and design of supporting
infrastructure within Los Altos Parkway as well as other downstream facilities.

As the analysis provided in the report referenced above is dated, prior to approval of any
building permits for development of the subject site, it will be incumbent upon the applicant
to provide updated hydrologic and hydraulic calculations that clearly demonstrate the effects
of post development runoff from the site on the existing infrastructure (SMC 17.24). Should
the results of the calculations indicate that conveyance capacity of the existing storm drain



infrastructure is insufficient to safely control run off from the site, it will also be incumbent
upon the applicant to demonstrate mitigation. Such mitigation could include, but is not limited
to, on-site detention or upsizing of the existing infrastructure.

Transportation Infrastructure

Los Altos Parkway will provide primary access to the subject site. The most recent traffic
impact study of record for the area that includes the subject site was prepared by Traffic Works
to support the recently approved Miramonte Townhome Development (Traffic Works, 2016).
A review of the 2035 roadway analysis included in the report indicates that the subject
property appears to be included in the analysis and was modeled as a developed multifamily
land use (Page 11, Traffic Works, 2016). The results of the 2035 analysis conclude that Los
Altos Parkway will have average daily volumes that correspond to a Level of Service C, which
is in conformance with the standards of the 2035 Regional Transportation Plan (Page 4, Traffic
Works 2016).

Attachments:
Email Correspondence: ATKINS and City of Sparks
Technical Drainage Study for Desert Highlands — Units 2 and 5, Barker Homes 1996.

Traffic Impact Study for Miramonte Townhome Development — Traffic Works 2016



From: "Janes, Brian" <Brian.Janes@atkinsglobal.com>

Date: July 26, 2017 at 12:05:42 PM PDT

To: "Hummel, Andy" <ahummel@cityofsparks.us>

Subject: RE: Need to check parameters on a parcel in sewer model

Andy, we do have that in as multi-family (apartment). Attached are the model details. Let me know if
you need anything more specific.

Brian Janes, P.E., CFM
Project Manager, Integrated Water Resources

ATKINS

10509 Professional Circle, Suite 102, Reno, NV, 89521 | Tel: +1 (775) 828 1622 Ext. 4571831 | Direct: +1 (775) 789 9831 | Fax: +1
(775) 851 1687 |
Email: brian.janes@atkinsglobal.com | Web: www.atkinsglobal.com/northamerica www.atkinsglobal.com

From: Hummel, Andy [mailto:ahummel@cityofsparks.us]

Sent: Tuesday, July 25, 2017 6:13 PM

To: Janes, Brian <Brian.Janes@atkinsglobal.com>

Subject: Need to check parameters on a parcel in sewer model

Hey Brian —
Can you check parcel 518-150-11 in the model? Should show up as multi-family, but wanted to check.

Thanks!
Andy

Andrew Hummel, P.E.

Utility Manager

City of Sparks Community Services
775-353-2375/ 775-420-9771

This email and any attached files are confidential and copyright protected. If you are not the addressee, any dissemination of this
communication is strictly prohibited. Unless otherwise expressly agreed in writing, nothing stated in this communication shall be legally
binding.

The ultimate parent company of the Atkins Group is WS Atkins plc. Registered in England No. 1885586. Registered Office Woodcote Grove,
Ashley Road, Epsom, Surrey KT18 5BW. A list of wholly owned Atkins Group companies registered in the United Kingdom and locations
around the world can be found at http:/mww.atkinsglobal.com/site-services/group-company-registration-details

Consider the environment. Please don't print this e-mail unless you really need to.


mailto:Brian.Janes@atkinsglobal.com
mailto:ahummel@cityofsparks.us
mailto:brian.janes@atkinsglobal.com
http://www.atkinsglobal.com/northamerica
http://www.atkinsglobal.com/
mailto:ahummel@cityofsparks.us
mailto:Brian.Janes@atkinsglobal.com
http://www.atkinsglobal.com/site-services/group-company-registration-details
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DESERT HIGHLANDS - UNITS 2 and 5

Prepared for:

BARKER HOMES,INC.
1955 Baring Boulevard
Sparks, Nevada 89454

Prepared by:

BARKER HOMES,INC. (Engineering Department)
1955 Baring Boulevard
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December 1996

Mr. Scott Barnes

Engineering Services Manager

Development and Operations

City of Sparks

413 Prater Way

Sparks, NV 89431

RE: TECHNICAL DRAINAGE STUDY FOR DESERT HIGHLANDS-UNITS 2 and 5
Dear Mr. Barnes:

Submitted for your review are two copies of the Technical Drainage Study for Desert
Highlands-Units 2 and 5.

If you have any questions, please contact me at 626-4144.
Sincerely,

Barker Homes, Inc.

Todd Gammill, E.I.T.

Karl Matzoll, P.E.
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Technical Drainage Study for
Desert Highlands-Units 2& 5 December 1996

II.

INTRODUCTION

This report presents the findings of a detailed evaluation of the drainage
conditions at the proposed Desert Highlands Units 2 and 5 residential
subdivision. The objective of this study is to establish 100-year storm and 5-
year storm drainage design peak flow rates for use as the basis of design for
permanent and temporary flood protection facilities, setting finish floor
elevations and determination of impacts to adjacent properties.

GENERAL INFORMATION

A.

Site Location and Description

The Desert Highlands Units 2 and 5 site is described as being within
portions of the Northeast Quarter (NE1/4) of the Northeast Quarter
(NE1/4) of Section 25 and the Northwest Quarter (NW1/4) of the
Northwest Quarter (NW1/4), Township 20 North, Range 20 East.

The 20= acre parcels are located at the southern terminus of Los Altos
Parkway, more generally north of Baring Boulevard and east of Vista
Boulevard in the Pah Rah Canyon in northeast Sparks, Nevada. The
site’s location relative to the Reno/Sparks area is shown on Figure 1.

Desert Highland Units 2 and 5 will consist of single family residential
homes, in addition to necessary civil improvements and amenities.

FEMA Floodplain Information

Figure 2 is reproduced from the Federal Emergency Management
Agency (FEMA) Flood Insurance Rate Map (FIRM) for Washoe
County, Nevada and Unincorporated Areas, Community Panel Number
32031C3005 E, effective date September 30, 1994. The site is located
entirely in Zone ‘X’, an area designated by FEMA to be outside the 500-
year flood plain.

Rainfall and Runoff Parameters
The hydrologic analyses for offsite and onsite drainage under existing

and future drainage conditions were performed using the United States
Army Corps ot Engineers (USACE) HEC-1 Flood Hydrograph Model

Barker Homes, Inc.

Page |
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Technical Drainage Study for

Desert Highlands-Units 2&35 December 1996

(see Appendix III for applicable HEC-1 models). The rainfall and
runoff data obtained for use in the HEC-1 analyses were developed using
standard hydrologic techniques in addition to the guidelines given in the
draft Washoe County Hydrologic Criteria and Drainage Design Manual
(WCDDM, 1996). The procedures used in developing the rainfall and
runoff parameters are discussed in Appendix I.

III. EXISTING DRAINAGE CONDITION HYDROLOGIC ANALYSIS

The drainage area analyzed for the purposes of determination of impacts made to the
existing condition by development of Desert Highlands-Units 2 and 5 is shown on
Figure 3. The basin was analyzed in previous drainage studies by WRC Engineering,
Inc. of Denver, Colorado in the Drainage Evaluation for Eastland Hills Channel for
the City of Sparks, Nevada. The majority of this drainage area is undeveloped, hilly
area covered mostly by sagebrush and native grasses. The extreme northern portion of
the basin is developed residential area. The hydrologic properties of this developed
area were analyzed in the Hydrology Report for Vista Ridge Unit 1 and Vista Terrace
Lane by Summit Engineering Corporation of Reno, Nevada. The methodology in the
report was reviewed by Barker Homes, Inc. (Engineering Department) and referenced
for this study.

A. Basin Description and Hydrologic Results

As is illustrated on Figure 3, the proposed Desert Highlands-Units 2 and
5 is located in the extreme northern portion of the basin just south and
west of the existing Vista Ridge and Vista Heights North development.
As the area of the proposed project is tributary to the entire basin
shown, the entire area was analyzed to assure that the development of
the project has no adverse impact on the existing condition, or if there is
impact, mitigation measures can be taken.

Table 1 summarizes flow rates of interest generated by the 100-year and
5-year return period design storm with reference to the HEC-1 models
and Figure 3:

Barker Homes, Inc. Page 4
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Desert Highlands-Units 2& 5 December 1996

Table1-P Flow Poin I

HEC-1 Conc. Point Q10 (cfs) QOs (cfs)

A 267 26

B 246 24

COM-AB 512 49

C 203 20

COM-D11 103 17

COM-D13 188 22

E 146 15

CM-ALL 990 99

B. WRC Engineering, Inc. Hydrologic Assumptions and Results

The 100-year peak flow rate at the terminus of the entire drainage basin
differs from that obtained by WRC Engineering, Inc. in the Drainage
Evaluation for Eastland Hills Channel (June 1996) by approximately 400
cfs (WRC-1367 cfs, Barker Homes, Inc.-990 cfs). The major difference
between the two models lies in the selection of runoff curve numbers to
mode] the existing basin. The WRC model utilizes a curve number of
86 to model basins Al through A3 and a curve number of 89.3 to model
basin A4 (please reference Figure 4 for WRC basin delineation). It is
the opinion of Barker Homes, Inc. that these curve numbers are overly
conservative.  Curve number tables as excerpted from the Soil
Conservation Service (SCS) Technical Release 55 (TR-55) show curve
numbers for soil type D, sagebrush with grass understory in poor
condition of 85, in fair condition, 70. (Poor condition-less than 30%
ground cover, Fair condition-between 30% and 70% ground cover).
The curve number was chosen for this report by assuming a low
percentage of ground cover within the fair condition for a curve number
of 75. Generally, a decrease in curve number for a basin with equal
properties will cause a corresponding decrease in peak outflow.
Additionally, the basin delineation for use in HEC-1 for this report
differs from the WRC model in two major ways: 1) Basin Al in the
WRC report was split into Basins A and B for this report. 2) Basin A3
in the WRC report was split into several subbasins in this report to
reflect the development of Vista Heights North and Vista Ridge as
outlined in the Hydrology Report for Vista Ridge Unit 1 and Vista
Terrace Lane by Summit Engineering Corp. Both of these differences
will cause a general rise in the peak outflow. Precipitation values for
the two models differ as well. The 100-year, 24-hour rainfall amount
used for this report is 2.66 inches,

Barker Homes, Inc. Page 6
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whereas the 100-year, 24-hour rainfall amount used by WRC is 2.40
inches. Table 2 summarizes each model, a brief overview of the
assumptions within and peak outflow:

le 2 - Flow ri 'RC m
Description Assumptions Q100 Peak
WRC Model CN’s 86-89.3, 24- 1470 cfs
hr precip. 2.40 in.
WRC Model CN’s 86-89.3, 24- 1796 cfs
hr precip. 2.66 in.
WRC Model CN’s 75. 24-hr 609 cfs
precip. 2.40 in.
WRC Model CN’s 75, 24-hr 834 cfs
precip. 2.66 in.

" This flow rate was obtained by manipulating a WRC model which includes detention basins. The detention
basins were left out of the model for a flow rate of 1470 cfs, which differs only slightly from the 1367 cfs
written in the Drainage Evaluation for Eastland Hills Channel (June 1996) and the 1400 cfs written in
Memorandum: Conceptual Cost Estimates for Drainage Improvements (April 1996).

IV. PROPOSED DRAINAGE CONDITIONS HYDROLOGIC ANALYSIS

HEC-1 models were prepared to determine 100-year and 5-vear peak flow rates
for use in assessment of impact on existing conditions as well as for the purpose
of sizing and location of flood control facilities assuming the development of
Desert Highlands-Units 2 and 5 is complete.

A. Regional Impact of Desert Highlands-Units 2 and 5

Figure 5 depicts the basin area assumed for the post-development HEC-
1 model. The 100-year and 5-year peak post-development flow rates
versus pre-development flow rates at the terminus of the basin (Vista
Boulevard at the existing 12 foot by 4 foot Reinforced Concrete Box
[RCB] Culvert north of Baring Boulevard) are outlined in Table 3:

- Flow ri velopmen
Description HEC-1 Conc. Point | Flow Rate (cfs)
100-year, pre-development CM-ALL 990 cfs
100-year, post-development CM-ALL 971 cfs
5-year, pre-development CM-ALL 99 cfs
5-year, post-development CM-ALL 102 cfs

Barker Homes, Inc. Page 8
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As is shown by the results, very little change in the regional outflow
occurs at the regional basin(s) terminus (Vista Boulevard at existing
12°x4’ RCB Culvert) due to the development of the project. This
outcome is attributed to several factors, including the small area of
development relative to the overall basin area, hydrograph timing, etc.
It is concluded that the development of the project has no real impact on
the outflow of the regional basin.

B. Local Impact of Desert Highlands-Units 2 and 5

Although the development of the project has relatively no impact on the
outflow at the outlet of the regional basin, the 100-year peak flow rate at
the outlet of Basin D (COM-D13) is increased locally. The flow rate at
this point is increased from 188 cfs in the existing condition to 280 cfs in
the proposed, developed condition. Table 4 outlines the 100- and 5-year
flow rates for each of the local basins (P1 through P11 - see Figures 5

and 6):
4- 1 ins - low

Basin ID 100-Year Flow Rate (cf5s) 5-Year Flow Rate (cfs)
P! 64 16
P2 27 2
P3 21 5
P4a 8 2
P4b 15 4
P5 2 *
P6 7 2
P7 4 1
P8 3 1
P9 14 4
P10 31 3
P11 22 2

*
flow rate is negligible

Barker Homes, Inc. Page 11
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V.

PROPOSED CONVEYANCE OF STORM WATER

Storm water generated within the proposed Desert Highlands-Units 2 and 5
project will be collected and conveyed within a system of catch basins and
storm drain pipes for eventual outfall into the existing wash at COM-D13
adjacent to the future alignment of Los Altos Parkway. Figure 7 depicts the
layout of the storm drain system with catch basin and manhole locations,
anticipated peak flow rates andsstorm drain pipe sizes. The storm drain system
was analyzed using StormCAD for Windows by Haestad Methods. The output
generated in the analysis is included in Appendix II. Additionally, the grading
and utility plans for the development are included with this report. This project
includes only construction of Units 2 & 5 of Desert Highlands (Basins P4a,
P4b, P7 and P9). Basins such as P1, P3 and P6 were delineated and analyzed
to assure that all storm drain and other drainage improvements take into account
that these areas will be developed within the near future. The area of the storm
drain system near the intersection of Desert Highlands Drive and Goodwin
Drive includes a stub to pick up future peak flows from Basin P6. Peak flows
from Basin P1 will be directed east down the slope via a future open graded
ditch to the proposed channel at the terminus of the 48” storm drain pipe in Los
Altos Parkway (the 48” pipe will be constructed to its terminus with this project
per the plan set). Basin P3 will be directed across Los Altos by a future
underground storm drain to the channel, Basin P10 will directed around the
back of P3 via a future graded ditch, and P10 and P11 will be directed across
Los Altos, likely via a future headwall and concrete pipe system.

Barker Homes, Inc. Page 12
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VI.

CONCLUSION

This study presents the findings of a detailed evaluation of the existing and
future drainage conditions at and around the site of the proposed Desert
Highlands-Units 2 and 5 residential development. The regional offsite area was
addressed in the Drainage Evaluation for Eastland Hills Channel (June 1996)
and the Memorandum. Conceptual Cost Estimates for Drainage Improvements
(April 1996), both by WRC Engineering, Inc. of Denver, Colorado. Any
differences between the results obtained in these reports and this report are
substantiated in Section B of Part III contained within this report. Applicable
portions of this study are excerpted, referenced and attached in Appendix IV.
Additionally, information contained within the Hydrology Report for Vista
Ridge Unir 1 and Vista Terrace Lane (August 1995), by Summit Engineering
Corp. was included in the existing condition HEC-1 analysis as the area studied
directly impacts the Desert Highland and regional subbasins. Any material
referenced is artached in Appendix IV. Storm drain, catch basins, sidewalk
underdrains and open channel reaches will be utilized to mitigate storm flows
generated by the proposed development. The development of the parcels will
not adversely impact existing drainage conditions at the existing 12 foot by 4
foot RCB Culvert at Vista Boulevard north of Baring Boulevard.

Barker Homes, Inc. Page 14
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APPENDIX I

DEVELOPMENT OF HYDROLOGIC PARAMETERS



The rainfall and runoff date developed for this hydrologic analysis was prepared for
used with the HEC-1 Flood Hydrograph computer program using standard hydrologic
methods and in accordance with the draft Washoe County Hydrologic Criteria and
Drainage Design Manual (WCDDM, 1996). Charts, figures and methods used in
determining drainage basin hydrologic parameters are included in this appendix.

RAINFALL METHODOLOGY

A.

Point Rainfall

The criteria for determination of the design storm frequencies and point
precipitation was determined by the methods outlined in Section 600 of
the WCDDM. Section 602 of the Manual outlines the conversion of 2-
year return period storm data for durations of 1,6 and 24 hours to 5,10-
25,50 and 100-year return period storms. For the purposes of this
report, storm data was calculated for 5 and 100-year return period
storms. The conversion methodology is explained specifically in Section
602.2 of the Manual and is included. Precipitation frequency maps with
point precipitation isohyets excerpted from the Manual are attached and
were used in determination of depth data for the 2-year storms. The
conversion process entails use of Regional Growth Factors (RGF’s) and
United States Department of Commerce formulas. These factors and
formulas are attached for reference.

Storm Distribution

Rainfall depths were calculated for the 5 and 100-year return period
storms for 5 and 15 minute durations, as well as 1,2,3,6,12 and 24 hour
durations for input into the HEC-1 PH card. A Microsoft Excelg
Spreadsheet for determination of these values was set up for ease of
calculation and is attached.

RUNOFF METHODOLOGY

A.

Lag Time

A WCDDM Standard Form 2 (included, also setup as Microsoft Excelg
Spreadsheet) was completed to determine the for all drainage basins. As
these basins are less than one square mile in area, the time of
concentration was calculated as follows:



T. =T, + T,

Where:

T. = Time of Concentration

T; = Initial, Inlet or overland flow time
T, = Travel time ditch, gutter, etc.

The velocity used in the travel time computations for the existing basins
was estimated using Figure 701 of the Manual (attached).

For proposed conditions, such as streets, the velocity was estimated
using approximate channel properties and applying Manning’s equation
as follows:

Q=(1.49/n) AR* S'? ; and Q=VA

V=(1.49/n) R® §'*?

Initial flow time was calculated as follows:
T, = 1.8(1.1 - R)L "/ 8**
Where:
T, = Initial overland flow time (minutes)
R = 0.0132CN - 0.39
CN = Curve Number
L, = Length of overland flow (max. 500 ft.)
S = Average Basin Slope (percent)
The lag time was calculated as follows:
Ty = 0.6T, (hours)
The lag time calculations were standardized for ease of computation

using a Microsoft Excel, Spreadsheet and the format shown in the
WCDDM’s Standard Form 2.



B. Soils--Curve Number

The soils curve numbers for the existing and proposed hydrologic
subbasins were obtained using Soil Conservation Service (SCS) soils
maps for determination of soil types, and matching the SCS soil type to
the corresponding SCS curve number for use in the Standard Form 2 and

HEC-1 analysis.

The offsite and onsite existing and proposed

hydrologic subbasins are comprised of various soil numbers, all of
which correspond to a hydrologic soil group of D. Therefore, no
composite curve numbers were required due to hydrologic soil group.

1 v -Soil
Cover Type and Hydrologic Condition
Hydrologic Soil Sagebrush w/ Sagebrush w/ Residential | Residential
Group Grass Understory | Grass Understory (1/4 acre | (1/8 acre
(poor condition) (fair condition) lots) Iots)
D 85 70 87 92




L

* l soil tyes in a;éa
Hydrologic Soil Type ‘D’ "8

2000 1000 2000 4000
! ! ] !

APPROX. SCALE: 1" = 2000’

arker
“ A £ AR omes Inc.
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

601

602
602.1

602.2

SECTION 600
RAINFALL

Presented in this secdon is the design rainfall data for the minor and major storm events as designated
in Secton 304.2. This data is used to determine storm runoff in conjunction with the runoff models
designated in Secdon 304.3. All hydrologic analysis within the jurisdiction of this Manual shail urilize
the rainfall data presented herein for calculating storm runoff.

The methedology used to generate the rainfall data will depend on the size of the drainage basin to
be studied. The Radonal Method for determining runoff is widely accepted as providing a sufficient
level of detail for generaring runoff from relatively small basins (area < 100 actes). The Rartional
Method utdlizes rainfall dara in the form of time-intensity-frequency curves.

Since the assumpdons used in the Radonal Method become less valid over larger areas, larger basins
(arsa = 100 acres) require a more rigorous analysis to generate runoff data. The HEC-1 computer
mode! developed by the U.S. Army Corps of Engineers is a commonly used model that generates
storm runoff (U.S. Army, 1990). The rainfail data used in this model will bs a cenmally distributed
storm event with depths at time intervals of 5 minutes. 15 minutes, 60 minusss, 2 hours. 3 hours, 6

hours, 12 hours, and 24 hours.

Tke information preseated in this section is the state-of-the-art information avaiiable at the time of
preparation of this Manual. The informadon should be updated as berer tecaniques and data become

available in the furure.

RAINFALL DISTRIBUTION FOR SCS UNIT HYDROGRAPH METHOD

RAINFALL DEPTH - DURATION - FREQUENCY MAPS

The National Weather Service’s Southwest Semiarid Precipitadon Frequency Study (SSPFS. 1996) has
developed three (3) rainfall depth maps for the 1-, 6-, and 24-hour storm duradons for the 2-year
recurreace frequescy. These maps are shown in Figures 601 to 603. For the 2-year reurn periods,
the rainfall depths for durations of 1 hour, 6 hours, and 24 hours can be estimared from the maps.

RAINFALL DEPTHS FOR DURATIONS FROM 5§ MINUTES TO 24 HOURS

For return periods other than the 2-year event, the rainfall depths for duradcos of 1 hour, 6 hours,
ard 24 hours can be esdmated using Table 601 and rainfall depth esdmates for the 2-vear svent from
Secdon 602.1. Tabie 601 supplies regional growth facrors calculated by the SSPFS to esdmate the
1-hour, 6-hour, and 24-hour storm events for a givea remun period from the 2-vear vaiues (Tarleton

Julian, 1996) as follows:

Dy, = D,, " RGFI (601)

od

where Dy, = "X -year, 1-bour rainfall depth (Izches)
2-year, 1-bour rainfall depth (Iockes)

RGF1 = Regional Growth Factor for an "X " -year, 1-bour event (Icci/Inch)

June 18, 1996 ~ Rainfall 601



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

D¢s = D.; " RGF6 . (602)

Dy s = "X"-year, 6-hour rainfall depth (Inches)
D, = 2-year, 6-hour rainfall dcpth (Inches)

RGF6 = Regional Growth Factor for an “X"-year, 6-hour event (Inch/Inch)
Dyze= D.-, " RGF24 (603)

where Dy., = "X -year, 24-hour rainfall depth (Inches)
D. ., = 2-year, 24-hour rainfall depth (Inches)
RGF24 = Regional Growth Factor for an "X"-year, 24-hour event (Inch/Inch)

Rainfall depths of 5 minutes and !5 minute durations can be estimated using rarios supplied in Table
602 and the previous calculadon for the "X"-year, 1-hour rainfall depth (Tarleton Julian, 1996).

Dys= Dy, " RATIOS _ (604)

where Dy = "X"-vear, S-minute rainfall depth (Inches)
= "X"-vear, 1-hour rainfall depth (Inches)
RATIO: = Rato to convert "X"-year, 1-hour rainfall depth to the "X"-year, 5-minute depth
(Inch/Inch)

Dy 5= Dy, " RATIOIS (605)
where Dy ;s = "X -vear, 15-minute rainfall depth (Inches)

Dy, = "X"-year, 1-hour rainfall depth (Inches)

RATIO15 = Rado to convert "X"-year, 1-hour rainfail depth to the "X"-year, 15-minute

depth (Inch/Inch) _

Rainfall depths for the 2-hour and 3-hour events can be estimated using the following formulas (U.S.
Dept. of Commercs, 1973).

Dy.= 0.295"Dy s + 0.7017Dy, (606)

where Dy ,= "X’ -year, 2-hour rainfall depth (Inches)

Dy ;= "X -year, 1-hour rainfall depth (Inches)
Dy ¢= "X -year, 6-hour rainfall depth (Inches)
Dy,= 0.526"Dy + 0.474 Dy, (607)

where Dy ,= "X"-vear, 3-hour rainfall depth (Inches)
1= "X -year, l-hour rainfall depth (Inches)
"X -year, 6-hour rainfall depth (Inches)

X.s=

Based on Figurs 17A in the NOAA Atlas 2, the 12-hour duradon storm event for the desired
recurrence frequency is essendaily the average of the 6-hour and 24-hour storm events (U.S. Dept.

June 18, 1996 Rainfai} 602
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602.3

603.1

603.2

of Commerzse. 1973).

Dy.::= (Dxs + D)2 (608)

where Dy ,.= "X -year, 12-hour rainfall depth (Inches)
Dy = "X"-year, 6-hour rainfall depth (Inches)
Dy -, = "X -year, 24-hour rainfall depth (Inches)

The preceding analysis provides the rainfall distribution for a 24-hour storm at tme intervals of S
minutes, |5 minutes. 1 hour, 2 hours, 3 hours, 6 hours, 12 hours, and 24 hours for the desired
recurrence frequeccy. The rainfail distribution is centered around the midpoint of the design storm

(time = 12 hours).
DEPTH-AREA REDUCTION FACTORS

The SSPFS precipitacon depths are related to rainfall frequency at an isolated point. Storms,
however, cause rainfall 0 occur over exiensive areas simultaneously, with more intense rainfall
typically occurring near the center of the storm. Standard precipitation analysis metheds require
adjusting point precipiation depths downward in order to estimate the average depth of rainfall over
the entire storm area. This normally preformed using depth-area rsducdon curves relating point
precipitation reducdoa factor to storm area and duration.

Figure 604 provides the depth-area reduction curve for the 24-hour storm event (U.S. Dept. of

;i+" " Commerce, 1973).
C\f".l /—\

The ability of the thunderstorm generating mechanisms (i.e. available moisture, szong convective
currents, etc.) o sustzia a thunderstorm greater than 200 square miles in grearly reduced. Therefore,
oniy a pordon of aa sadre drainage basin could be subject to precipitadon from the thunderstorm
event. Analysis of this effect on runoff peaks and volumes is complicated by the necessity to
determine the "siorm ceatering” which produces the grearest peak flow and/or volume at the selected
design point. In order to obtain a consisteat methed of analysis for these arsas, the designer shall
consult the local eadty to determine the appropriate method of analysis and design rainfall area
reduction facors for the specific location and basin under consideradon.

" RAINFALL DISTRIBUTION FOR RATIONAL METHOD

RAINFALL ZONES FOR RATIONAL METHOD

A review of the isopiuvial maps gererated by the SSPFS indicates that, for Radonal Method analysis,
Washoe County can be divided into three rainfall zones. Within each zone, the precipitation values
were similar for the various return periods and duration storms. These zones are shown on Figure
605. Time-Intensity-Frequency data for Zones I and II are presented on Table 603.

If more than 50 percest of the basin lies in a givea zone, the rainfall data for that zone shall be used.
Basin area refers 10 the actual basin or sub-basin for which storm runmoff information is being
calculated and not necessarily the ecrire watershed area.

TDVE-INTENSITY-FREQUENCY CURVES IN ZONE I

Within Zone I. the raizfall time-intensicy-frequezcy curves used in the ratonpal method are assumed

Jupe 18, 1996 ] Rainrail 603
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REGIONAL GROWTH FACTORS

Duration
(Hours) Return Period ;
_2-vr. S-yr. 10-vr 25-vr S0-vx 100-vr.
1 1.0 1.36 1.72 2.32 2.91 3.62
6 1.0 1.30 1.52 1.81 2.04 2.26
24 1.0 1.28 1.50 1.79 2.01 2.22
|
i
VERSION: 06-10-1996 CE: o ] TABLE
Tarleton Julian, "Personal Correspondence”, 1996 601

WRC ENGINEERING, INC.
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HYDRAULIC ANALYSES



TRAVEL TIME (T,) CALCULATIONS-EXISTING BASINS



WASHOE COUNTY
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

TIME OF CONCENTRATION
Barker
Homes Inc. DEVELOPMENT: Desert Highlands
Existing Conditions-Offsite Basin-Final
CALCULATED BY: TG DATE: Dec-96
PROJECT:
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME Te T. CHECK FINAL Tisg REMARKS
DATA TIME (T) (T) URBANIZED BASINS T.
TOTAL T= Tig™
DESIG: | CN R AREA | AREA | LENGTH | SLOPE Ti LENGTH | SLOPE | VELOCITY* Tt Te=Ti+Tt | LENGTH | (L/180)+10 0.6Tc/60
{acres) (mi2) max 500'(H) (%} (min) () (%) (fps) {min) ) (min) (min) (hrs)
(1) ) (3) (4) (5) (6) ()] (8) ©) (10) an (12) (13) (14)
A 75 0.600 i 543.0 0.848 500 15.90 8.0 1260 15.90 4.00 5.3 13.3
6400 10.90 3.30 32.3 45.6 8160 NA 45.6 0.456
B 75 0.600 i 586.8 0.917 500 15.30 8.1 1460 15.30 3.90 6.2 14.3
5880 1| 4.42 2.20 445 | 589 7840 NA 589 | 0.589
C 75 0.600 | 4420 0.691 500 18.00 7.7 50 18.00 4.40 0.2 7.9
6988 6.58 2.60 44.8 52.7 7538 NA 52.7 0.527
D1 75 0.600 | 235.0 0.367 500 23.70 7.0 160 23.70 4.95 0.5 7.5
3957 6.82 2.60 25.4 32.9 4617 NA 32.9 0.329
D2 75 0.600 5.0 0.008 500 23.00 7.1 465 23.00 4.80 1.6 8.7 965 NA 8.7 0.087
D3 75 0.600 | 152.6 0.238 300 20.00 5.7 1295 12.40 3.50 6.2 11.9
2163 2.77 1.60 22.5 34.4 3758 NA 34.4 0.344
E 75 0.600 | 367.9 0.575 480 10.40 9.0 2730 6.23 2.60 17.5 26.5
3677 2,72 1.60 38.3 64.8 6887 NA 64.8 0.648
Tc=Ti+Tt Ti=(1.8(1.1-R)IL°%yS®3®  » Velocity estimated from Figure 701
Tiag=0.6T. R=0.0132(CN)-0.39
REFERENCE: STANDARD FORM 2
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
TIME OF CONCENTRATION
|Barker
Homes Inc. DEVELOPMENT: Desert Highlands
Existing Conditions-SUMMIT OFFSITES-for incorporation into model
CALCULATED BY: 16 DATE: Dec-96
PROJECT:
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME T. T. CHECK FINAL Tig REMARKS
DATA TIME (T) Ty URBANIZED BASINS T.
TOTAL T= Tiag™
DESIG: CN R AREA AREA LENGTH SLOPE Ti LENGTH | SLOPE | VELOCITY* Tt Te=Ti+Tt | LENGTH | (L/180)+10 0.6Tc/60
(acres) | (mi2) | max. 500(R) | (%) (min) ) (%) (fps) (min) 0] (min) (min) (hrs)
() V)] () ) (5) 6 ) (8) (©)] (10) an (12) (13) (14)
Dib 75 10600 1 2.3 1 0.004 500 16,70 1 7.5 200 16.70 3.90 0.9 8.3 700 NA 83 0.083
D2 87 10.758 | 13.5 } 0.021 110 1.00 | 6.4 1870 7.60 6.90 45 11.0 1980 11.1 11.0 | 0410
D3 75 10600 i 71 0.011 100 16.00 | 3.6 1000 3.00 272 6.1 9.7 1100 NA 9.7 0.097
D4 87 1 0.758 { 55 1 0.009 120 1.00 6.7 640 1.90 319 33 10.1 760 15.6 0.1 1 0.401
D5 87 107581 15 | 0.002 40 50.00 | 1.1 1000 2.60 273 6.1 7.2 1040 13.6 7.2 0.072
D6 87 10.758 1 0.8 | 0.001 60 50.00 | 1.3 520 6.90 3.93 2.2 35 580 15.6 35 0.035
D7 87 10758 1 1.8 1 0.003 110 7.00 | 6.4 810 2.00 2.47 55 11.9 920 12.9 11.9 ¢ 0.119
D8 87 10758 ] 69 1 0011 110 1.00 6.4 570 0.50 2.08 46 11.0 680 14.5 11.0 | 0.110
[of] 87 10758 1 4.2 1 0.007 110 100 | 6.4 570 1.60 271 35 10.0 680 13.2 10.0 { 0.100
D10 98 10.004 1 0.6 | 0.001 0 6.00 1 0.0 460 0.40 1.35 57 57 460 132 5.7 0.057
D 87 10758 | 143 | 0.022 120 100 167 1190 4.40 5.59 35 10.3 1310 12.6 10.3 | 0.103
Tc=Ti+Tt Ti=(1.8(1.1-R)L°*¥S%*®  * Velocity estimated from Figure 701
Tiag=0.6T. R=0.0132(CN)-0.39
REFERENCE: STANDARD FORM 2




TRAVEL TIME (T,) CALCULATIONS-PROPOSED BASINS



WASHOE COUNTY
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

TIME OF CONCENTRATION

Barker
Homes Inc. DEVELOPMENT: Desert Highlands
Proposed Conditions-for incorporation into offsite model
CALCULATED BY: TG DATE: Dec-96
PROJECT:
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME T. T. CHECK FINAL Ty | REMARKS
DATA TIME (T) (T URBANIZED BASINS T.
TOTAL Te= Ting=
DESIG: | CN R AREA | AREA | LENGTH | SLOPE Ti | LENGTH | SLOPE | VELOCITY* Tt Te=Ti+Tt | LENGTH | (L/180)+10 0.6Tc/60
(acres) | (mi2) | max. 500°f) | (%) (min) () (%) (fps) (min) () (min) {min) (hrs)
m (2) (3) 4) (5) (6) (7) @) (9) (10) an (12) (13) (14)
P1 87 0.758 36.1 0.056 120 1.00 6.7 3368 2.38 5.08 11.0 17.8 3488 29.4 17.8 0.178
P2 75 0.600 241 0.038 500 21.6 7.2 325 21.60 4.75 1.1 8.4 825 NA 8.4 0.084
P3 87 0.758 10.2 0.016 120 1.00 6.7 1140 3.60 4.72 4.0 10.8 1260 17.0 10.8 0.108
P4a 87 0.758 3.9 0.006 100 1.00 6.1 893 3.58 3.66 4.1 10.2 993 15.5 10.2 0.102
P4b 87 1 0.758 6.7 0.010 100 1.00 6.1 690 4.20 4.55 25 8.7 790 14.4 8.7 0.087
P5 75 0.600 22 0.003 150 47.0 3.1 705 2.13 2.39 4.9 8.0 855 NA 8.0 0.080
P6 87 0.758 3.0 0.005 120 1.00 6.7 803 10.60 513 2.6 9.3 923 15.1 9.3 0.093
P7 87 0.758 2.0 0.003 120 1.00 8.7 690 3.80 3.08 3.7 10.5 810 14.5 10.5 0.105
P8 87 0.758 1.0 0.002 120 1.00 6.7 340 2.95 2.75 2.1 8.8 460 12.6 8.8 0.088
P9 91.1 0.813 5.2 0.008 150 3.71 4.1 1300 3.71 4.34 5.0 9.1 1450 18.1 9.1 0.091
P10 75 0.600 41.7 0.065 500 20.60 7.3 874 20.60 4.50 3.2 10.6
1020 2.35 1.55 11.0 21.5 2394 NA 21.5 0.215
P11 75 0.600 21.1 0.033 500 27.00 6.7 763 27.00 5.10 2.5 9.2 1263 NA 9.2 0.092
Te=Ti+Tt Ti=(1.8(1.1-RIL>5/s°*  *Velocity estimated by using street section (developed) or Figure 701 (undeveloped)
Tiag=0.6T R=0.0132(CN)-0.39
REFERENCE: STANDARD FORM 2
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DOT Report

Pipe| -Node- Inlet | Inlet | Total | -Ground- -HGL- -Slope- | -Section- | -Section- | Length | Average | Description
Upstream | Area CA CA | Upstream | Upstream Energy |Discharge| Shape (fg Velocity
Downstream| (acres) | (acres) | (acres) [Downstream|Downstream]Constructed| Capacily | Size (ft/s)

() (ft) (fuft) (cfs)

P-23{1-10 0.00/ 0.00( 0.00 174.00 171.74{ 0.023971 3.00| Circular | 77.00 4.31
J-12 172.00 170.03] 0.036753 6.83[12inch

P-2211-9 0.00| 0.00{ 0.00 185.80 183.30] 0.012558 1.40| Circular | 129.00 2.67
J-10 184.50 181.83| 0.017829 476112 inch

P-20]1-8 0.00f 0.00| 0.00 188.70 185.27| 0.018596 103.00| Circular 1210.00 9.13
J-10 184.50 181.83| 0.020000{ 203.13|48inch

P-21 {J-10 N/A N/Af  0.00 184.50 180.89| 0.032121 104.40 | Circular |298.00 9.16
J-11 174.00 171.81 0.036913 275.96 48 inch

P-19 (-7 0.00| 0.00] 0.00 191.40 187.34] 0.034965 5.60| Circular 4.00 9.03
J-13 191.00 186.23} 0.200000 156.93|12inch

P-18 (1-6 0.00] 0.00f 0.00 191.40 189.07| 0.023207 9.40|Circular | 33.00 7.77
J-9 191.23 188.36| 0.066667 16.68| 15 inch

P-17 [1-6 0.00 0.00f 0.00 198.50 197.58| 0.004441 7.00] Circular | 114.00 3.96
J-6 197.89 197.07] 0.014123 12.48] 18 inch

P-16 |1-4 0.00{ 0.00| 0.00 200.30 198.65| 0.009652 3.50|Circular | 34.00 4.46
J-5 201.00 198.32| 0.020000 5.04|12inch

P-26 |I-3 0.00 0.00] 0.00 271.70 269.68| 0.088465 7.00|Circular | 159.00 8.94
J-16 258.10 255.63| 0.091824 10.80| 12 inch

P-25{J-16 N/A N/A|  0.00 258.10 254.88| 0.095723 7.00| Circular | 354.00 8.94
J-15 224.00 221.01] 0.097232 11.11{12inch

P-24 {J-15 N/A N/A] 0.00 224.00 220.26] 0.067746 7.00{Circular | 64.00 8.94
J-14 217.96 215.94| 0.080000 10.08{ 12 inch

P-4 1J14 N/A N/A|  0.00 217.96 214.94| 0.133237 7.00{ Circular | 67.00 8.94
J-2 210.66 206.02| 0.148060 13.71| 12 inch

P-2 |I-2 0.00f 0.00] 0.00 208.10 206.06| 0.000049 0.25|Circular | 60.00 0.32
J-1 210.76 206.05| 0.006000 2.76|12inch

P-1 {11 0.00f 0.00] 0.00 208.10 206.06| 0.000049 0.25] Circular | 64.00 0.32
J-1 210.76 206.05| 0.005625 2.67|12inch

P-3 {J-1 N/A N/A| 0.00 210.76 206.05| 0.000197 0.50] Circular | 126.00 0.64
J-2 210.66 206.02] 0.003968 2.24{12inch

P-5 |J-2 N/A N/A 0.00 210.66 205.50] 0.013481 7.50] Circular 39.00 6.11
J-3 208.72 204.98] 0.004103 4.14115 inch

P-6 |J-3 N/A N/A 0.00 208.72 204.57| 0.029559 7.50| Circular 66.00 6.36
J-4 205.67 202.72| 0.031212 11.41|15inch

P-7 |J-4 N/A N/Al  0.00 205.67 202.31| 0.037859 7.50| Circular | 108.00 6.36
J-5 201.00 188.32| 0.051852 14.71}15 inch

P-8 {J-5 N/A N/A] 0.00 201.00 198.32| 0.029000 11.00| Circular | 43.00 8.96
J-6 197.89 197.07| 0.051860 14.71] 15 inch

Project Title: Desert Highlands-Units2&5 Project Engineer: Karl
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DOT Report

Pipe] -Node- Inlet { Inlet | Total | -Ground- -HGL- -Slope- | -Section- |-Section-] Length { Average | Description
Upstream | Area | CA CA | Upstream | Upstream Energy |Discharge| Shape (ft) | Velocity
Downstream] (acres) | (acres) | (acres) [Downstream|Downstream|Constructed| Capacity | Size (ft/s)
(ft) (ft/ft) (cfs)

P9 |J-6 N/A N/Al  0.00 197.89 195.78| 0.029367 18.00| Circular | 69.00] 10.19
J-7 194.78 193.76] 0.042174 21.57]18 inch

P-10 {J-7 N/A N/Al 0.00 194.78 192.79] 0.029367 18.00| Circular | 59.00 10.19
J-8 192.27 191.06] 0.039153 20.78] 18 inch

P-11}J-8 N/A N/A} 0.00 192.27 190.09| 0.029367 18.00| Circular | 59.00f 10.19
J-9 191.23 188.36] 0.031695 18.70] 18 inch

P-12|J-9 N/A N/A] 0.00 191.23 187.32] 0.112995 27.40| Circular 9.00 9.01
J-13 191.00 186.37] 0.114444 76.53]24 inch

P-1314-13 N/A N/A{ 0.00 191.00 186.37] 0.106785 33.00| Circular |137.00 10.60
J-11 174.00 171.81] 0.114380 76.50]24 inch

P-14 1 J-11 N/A N/A 0.00 174.00 170.29| 0.009085 137.40] Circular 63.00 11.38
J-12 172.00 170.03] 0.025873 231.04}48 inch

P-15J-12 N/A N/A} 0.00 172.00 168.68] 0.015847 140.40] Circular ]| 139.00 14.78
Outlet 165.50 163.93] 0.026403] 233.39}48inch
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Combined Pipe/Node Report

Pipe |Upstream|[Downstream| Length [ Inlet | Weighted | Iniet | Total | Inlet |Section|Capacity |Average |Upstream|Downstream|Constructed| Description
Node Node (ﬂ? Area [Roughness| CA CA |[Discharge| Size (cfs) | Velocity | Invert Invert Sloh)e
(acres) { Coefficient | (acres) | (acres)|  (cfs) (ft/s) |Elevation Elezif?)hon (ft/t)
P-23 {1-10 J-12 77.00| 0.00 0.00f 0.00f 0.00 0.00{ 12 inch 6.83 431} 171.00 168.17] 0.036753
P-22{1-9 J-10 129.00{ 0.00 0.00} 0.00] 0.00 0.00{12 inch 4.76 267 182.80 180.50] 0.017829
P-20{1-8 J-10 210.00 0.00 0.00f 0.00/ 0.00 0.00|48 inch | 203.13 9.13] 182.20 178.00{ 0.020000
P-21[J-10 J-11 298.00 N/A N/A N/A]  0.00 N/A|48inch | 275.96 9.16] 177.80 166.80| 0.036913
P-19{I-7 J-13 4.00{ 0.00 0.00{ 0.00f{ 0.00 0.00} 12 inch 15.93 9.03] 186.40 185.60| 0.200000
P-18|1-6 J-9 33.00| 0.00 0.00f 0.00| 0.00 0.00} 15 inch 16.68 7.77| 187.90 185.70| 0.066667
P-17 {1-5 J-6 114.00 0.00 0.00f 0.00] 0.00 0.00] 18 inch 12.48 3.96] 195.00 193.39] 0.014123
P-16 {1-4 J-5 34.00{ 0.00 0.00{ 0.00] 0.00 0.00112 inch 5.04 446 197.30 196.62| 0.020000
P-26 {1-3 J-16 159.001 0.00 0.00f 0.00] 0.00 0.00]12 inch 10.80 8.94] 268.70 254.10] 0.091824
P-25]J-16 J-18 354.00 N/A N/A N/A] 0.00 N/A| 12 inch 11.11 8.941 253.90 219.48| 0.097232
P-24 (J-15 J-14 64.00 N/A N/A N/A| 0.00 N/A} 12 inch 10.08 8.94] 219.28 214.16] 0.080000
P-4 |J-14 J-2 67.00 N/A N/A N/A] 0.00 N/A} 12 inch 13.71 8.94] 213.96 204.04| 0.148060
P-2 |I-2 J-1 60.00f 0.00 0.00f 0.00} 000 0.001 12 inch 2.76 0.32| 205.10 204.74| 0.006000
P-1 {I-1 J-1 64.00| 0.00 0.00{ 0.00| 0.00 0.00} 12 inch 2.67 0.32| 205.10 204.74| 0.005625
P-3 |J-1 J-2 126.00 N/A N/A N/A]  0.00 N/A} 12 inch 2.24 0.64| 204.54 204.04| 0.003968
P-5 [J-2 J-3 39.00 N/A N/A N/A| 0.00 N/A}15 inch 4.14 6.11| 203.84 203.68| 0.004103
P6 |J-3 J-4 66.00 N/A N/A N/A] 0.00 N/A] 15 inch 11.41 6.36] 203.48 201.42| 0.031212
P-7 |J-4 J-5 108.00 N/A N/A N/A| 0.00 N/A| 15 inch 14.71 6.36| 201.22 1956.62| 0.051852
P8 [J-5 J-6 43.00 N/A N/A N/A] 0.00 N/A| 15 inch 14.71 8.96| 195.62 193.39] 0.051860
P9 {J-6 J-7 69.00 N/A N/A N/A|  0.00 N/A| 18 inch 21.571 10.19] 193.19 190.28| 0.042174
P-10 | J-7 J-8 59.00 N/A N/A N/A| 0.00 N/A| 18 inch 20.78| 10.19] 190.08 187.77| 0.039153
P-11|J-8 J-9 59.00 N/A N/A N/A| 0.00 N/A| 18 inch 1870 10.19| 187.57 185.70| 0.031695
P-12|J-9 J-13 9.00 N/A N/A N/A] 0.00 N/A}24 inch 76.53 9.01| 185.50 184.47( 0.114444
P-13{J-13 J-11 137.00 N/A N/A{  N/A| 0.00 N/A124 inch 76.50| 10.60| 184.47 168.80| 0.114380
P-14 | J-11 J-12 63.00 N/A N/A N/A[ 0.00 N/A|48inch| 231.04] 11.38] 166.80 165.17| 0.025873
P-15{J-12 Outlet 139.00 N/A N/A N/A{ 0.00 N/A|48inch | 233.39] 14.78| 165.17 161.50] 0.026403
Project Title: Desert Highlands-Units285
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e Convergence

Design co

ginning
at node
at node
at node
at node
at node
at node
at node
at ncde
at node
at node
at node
at ncde J-5
at node I-5
at node
at node
at node
at node I-6
at node J-9
at node I-7
at node J-13
at node I-8
at node I-9
at node J-10
at node J-11
at node I-10

Calculation Cycle
I-1

) ] ]
R LN W E N
FETIRN

H aaqg 9 QO gMH

J-6
g-7
J-8

at node J-12
at node Outlet
at ncde I-1
at node I-2
at node J-1
at node I-3
at node J-16
at ncde J-15
at node J-14
at ncde §-2
at node J-3
at node J-4
at node I-4
at node J-5
at node I-
at node J-%
at ncde J-7
at ncode J-8
at nocde I-6
at node J-9

at node I-7
at node J-1i3
at node I-8
at node I-9
at nede J-10
at ncde J-11
at ncde 1I-10
at nede J-12
at node Outlet
Achieved 1 iterations

in 1 relative error: 0.0
nstraints

not met.

o Duration data exists in IDF Table

Outlet Known flow propagated from upstream junctions.
P-15 does not meet minimum cover constraint at downstream end.
: J-12 Known Zlow propagated from upstream juncticns.
J-1> Xncwn Zlow preopagated from upstream junctions.
J-10 Known fiow propagated from upstream junctions.
: J-13 Xncwn Ilow propagated from upstream juncticns
P-1% does not meet maximum slope constraint (try drop structure).
J-9 Known flow c“agated from upstream junctions.
P-11 Su*cha“ged conditio
J-8 Known flow nrooaca;ed from upstream junctions.
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Information:
Information:
Information:
Informaticn:
Information:
Information:
Information:
Information:
Information:
Information:
Information:
Information:
Information:

Violation:
Informaction
Information
Information
Information
Violation:
Violation:

*+ Analysis
Friction me
HGL Converg

P-10 Surcharged condition
J-7 Known flow propagated from upstream junctions.
P-9 Surcharged condition
J-6 Known flow propagated from upstream junctions.
P-8 Surcharged condition
P-17 Surcharged condition
J-5 Known flow propagated from upstream junctions.
P-16 Surcharged condition
J-4 Known flow propagated from upstream junctions.
J-3 Known flow propagated from upstream junctions.
P-5 Surcharged condition
J-2 Known flow propagated from upstream junctions.
P-3 Surcharged condition
P-3 does not meet minimum slope constraint.
: J-14 Known flow propagated from upstream junctions.
: J-15 Kncwn flow propagated from upstream junctions.
: J-16 Known flow propagated from upstream junctions.
: J-1 Known flow propagated from upstream junctions.
P-1 does not meet minimum velocity constraint.

P-2 does not meet minimum velocity constraint.
---------- Calculations Complate =-------=-c--cmmmmaoooo

Options **
thod: Manning's Formula
ence Test: 0.001000

Maximum Network Traversals: 5

Number of F

low Profile Steps: 5

Discharge Convergence Test: 0.001000

Maximum Des

e

o

wwvwwouYWuYolgomouoyy iy oo o
]

NN HEHPRPBEPHERMREREREOOIAUWND D

FHOW®-JO U & WD

Label | L

Label !

ign Passes: 3

------- Network Quick View =--=-m-ccccmmeuooooo

[ Hydraulic Grade |

bel | Length | Size | Discharge | Upstream | Downstream |
64.00 12 inch 0.25 206.06 206.05
§0.00 12 inch 0.25 206.06 206.05
126.00 12 inch 0.50 206 .05 206.02
39.00 15 inch 7.50 205.50 204 .98
65.00 15 inch 7.50 204.57 202.72
108.00C 15 irnch 7.50 202.31 198.32
43.00 15 inch 11.00 198.32 197.07
69.00 18 inch 18.00 195.78 193.76
59.00 18 inch 18.00 192.7S 191.06
59.00 18 inch 18.¢C0 190.09 188.36
9.00 24 inch 27.40 187.32 186.37
137.00 24 inch 33.00 186.37 171.81
63.00 48 inch 137.40 170.29 170.03
133.00 48 inch 140.40 168.568 163.93
34.00 12 inch 3.50 198.65 198.32
114.00 18 inch 7.00 197.58 187.07
33.00 15 inch 9.40 189.07 188.356
4.00 12 inch 5.60 187.34 186.23
21C.00 48 inch 103.00 185.27 181.83
298.00 48 inch 104.40 180.89 171.81
Hydraulic Grade |
ength | Size | Discharge | Upstream | Downstream |
129.0¢C 12 inch 1.40 183.30 181.83
77.00 12 inch 3.60 171.74 176.03
§4.00 12 inch 7.00 220.25 215.94
57.C0 12 inch 7.00 214.34 206.02
334.00 12 inch 7.00 254.88 221.01
153.00 12 inch 7.00 269.68 255.563
| =-mmme-- Elevations  ------e--------- ]
Discharge | Ground | Upstream HGL | Downstream HGL |
0.25 208.10 206.06 206 .06
0.25 208.10 206.06 206.06
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Label | Discharge |
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11.
18
i8
18
27.

0 104.
1 137.

J-12 140.

33.

Outlet 140.

7.
7.
7.
7.

.50
.00
.40
.60
.00
.40
.00
.50
.50
.50
.50

00

.00
.00
.00

40
40
40

40
00
40
00
00
00
0c

200.
198.
191.
191.
188.
185.
174.
210.
210.
208.
205.
201.
197.
194.
192.
i91.
184.
174.
Ground
172.
191.
165.
224.
258.
271.
217.

Elapsed: 0 minute(s) 5 second(s)
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198.65 198.65
197.70 197.58
189.55 189.07
187.76 187.34
186.04 185.27
183.40 183.30
171.92 171.74
206.05 206.05
206.02 205.50
204.98 204.57
202.72 202.31
198.32 198.32
197.07 195.78
193.76 192.79
191.06 190.09
188.36 187.32
181.83 180.89
171.81 170.29
Elevations  -----------c---.

| Upstream HGL | Downstream HGL |
170.03 168.68
186.37 186.37
163.74 163.74
221.01 220.26
255.63 254.88
269.68 269.68
215.94 214.94
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MISCELLANEOUS HYDRAULIC CALCULATIONS



P1
Worksheet for Irregular Channel

Project Description

Project File c:\haestad\fmw\vest.fm2
Worksheet 55'rw
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.023800 fi/At
Elevation range: 0.00 ft to 3.00 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 3.00 0.00 55.00
0.00 0.63
6.50 0.50
6.50 0.00
8.00 0.21
27.50 0.60
47.00 0.21
48.50 0.00
48.50 0.50
55.00 0.63
55.00 3.00
Discharge 60.00 cfs
Results
Wtd. Mannings Coefficient 0.016
Water Surface Elevation 0.64 ft
Flow Area 11.82 ft?
Wetted Perimeter 56.06 ft
Top Width 55.00 ft
Height 0.64 ft
Critical Depth 0.76 ft
Critical Slope 0.005551 ft/ft
Velocity 5.08 ft/s
Velocity Head 0.40 ft
Specific Energy 1.04 ft
Froude Number 1.93

Flow is supercritical.

12/16/96

Roughness
0.016

09:18:38 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



P3
Worksheet for Irregular Channel

Project Description

Project File c:\haestad\fmw\vest.fm2
Worksheet 55'rw

Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Input Data

Channel Slope 0.036000 fuft
Elevation range: 0.00 ft to 3.00 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 3.00 0.00 55.00 0.016
0.00 0.63
6.50 0.50
6.50 0.00
8.00 0.21
27.50 0.60
47.00 0.21
48.50 0.00
48.50 0.50
55.00 0.63
55.00 3.00
Discharge 18.00 cfs
Results

Wid. Mannings Coefficient
Water Surface Elevation

Flow Area

Wetted Perimeter

Top Width
Height

Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow is supercritical.

Flow is divided.

0.016
0.45 ft
3.82 ft2
27.56 ft
26.63 ft
0.45 ft
0.56 ft
0.006893 ft/ft
472 ft/s
0.35 ft
0.79 ft

2.20

12/16/96
09:22:19 AM

Haestad Methods,

Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



P4a
Worksheet for Irregular Channel

Project Description

Project File c:\haestad\fmw\vest.fm2
Worksheet 55'rw
Flow Element Irreguiar Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.035800 ft/t
Elevation range: 0.00 ft to 3.00 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 3.00 0.00 55.00
0.00 0.63
6.50 0.50
6.50 0.00
8.00 0.21
27.50 0.60
47.00 0.21
48.50 0.00
48.50 0.50
55.00 0.63
55.00 3.00
Discharge 6.00 cfs
Results
Wid. Mannings Coefficient 0.016
Water Surface Elevation 0.35 ft
Flow Area 1.64 ft2
Wetted Perimeter 17.28 ft
Top Width 16.56 ft
Height 0.35 ft
Critical Depth 0.41 ft
Critical Slope 0.007776 fuft
Velocity 3.66 ft/s
Velocity Head 0.21 ft
Specific Energy 0.55 ft
Froude Number 2.05
Flow is supercritical.
Flow is divided.

12/16/96

Roughness
0.016

09:24:.00 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



P4b
Worksheet for Irregular Channel

Project Description

Project File ¢:\haestad\imw\vest.fm2
Worksheet 55'rw

Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Input Data

Channel Slope 0.042000 ft/ft
Elevation range: 0.00 ft to 3.00 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 3.00 0.00 55.00 0.016
0.00 0.63
6.50 0.50
6.50 0.00
8.00 0.21
27.50 0.60
47.00 0.21
48.50 0.00
48.50 0.50
55.00 0.63
55.00 3.00
Discharge 12.00 cfs
Results

Witd. Mannings Coefficient
Water Surface Elevation

Flow Area

Wetted Perimeter

Top Width
Height

Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow is supercritical.

Flow is divided.

0.016
0.40 ft
2.64 ft
22.59 ft
21.77 ft
0.40 ft
0.49 ft
0.007090 ft/ft
455 ft/s
0.32 ft
0.72 ft
2.30

N

12/16/96
09:24:29 AM

Haestad Methods,

Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



P6
Worksheet for Irregular Channel

Project Description

Project File c:\haestad\fmw\vest.fm2
Worksheet 55'Tw
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.100000 ft/ft
Elevation range: 0.00 ft to 3.00 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 3.00 0.00 55.00 0.016
0.00 0.63
6.50 0.50
6.50 0.00
8.00 0.21
27.50 0.60
47.00 0.21
48.50 0.00
48.50 0.50
55.00 0.63
55.00 3.00
Discharge 4.00 cfs
Results
Wtd. Mannings Coefficient 0.016
Water Surface Elevation 0.28 ft
Flow Area 0.78 ft2
Wetted Perimeter 10.69 ft
Top Width 10.10 ft
Height 0.28 ft
Critical Depth 0.37 ft
Critical Slope 0.008201 ft/ft
Velocity 513 ft/s
Velocity Head 0.41 ft
Specific Energy 0.69 ft
Froude Number 3.25
Flow is supercritical.
Flow is divided.
12/16/96
09:26:17 AM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



P7
Worksheet for Irregular Channel

Project Description

Project File c:\haestad\fmw\vest.fm2
Worksheet 55'w
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.038000 fu/At
Elevation range: 0.00 ft to 3.00 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 3.00 0.00 55.00 0.016
0.00 0.63
6.50 0.50
6.50 0.00
8.00 0.21
27.50 0.60
47.00 0.21
48.50 0.00
48.50 0.50
55.00 0.63
55.00 3.00
Discharge 2.00 cfs
Results
Wtd. Mannings Coefficient  0.016
Water Surface Elevation 0.27 ft
Flow Area 0.65 ft2
Wetted Perimeter 9.29 ft
Top Width 8.72 ft
Height 0.27 ft
Critical Depth 0.32 ft
Critical Slope 0.008945 ft/ft
Velocity 3.08 ft/s
Velocity Head 0.15 ft
Specific Energy 0.41 ft
Froude Number 1.99

Flow is supercritical.

Fiow is divided.

12/16/96
09:26:51 AM

Haestad Methods,

Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
" Page1of1



P8
Worksheet for Irregular Channel

Project Description

Project File c:\haestad\fmwlvest.fm2
Worksheet 55'rw

Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Input Data

Channel Slope 0.029500 ft/ft
Elevation range: 0.00 ft to 3.00 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 3.00 0.00 55.00 0.016
0.00 0.63
6.50 0.50
6.50 0.00
8.00 0.21
27.50 0.60
47.00 0.21
48.50 0.00
48.50 0.50
55.00 0.63
55.00 3.00
Discharge 2.00 cfs
Results
Wid. Mannings Coefficient 0.076
Water Surface Elevation 0.28 ft
Flow Area 0.73 ft2
Wetted Perimeter 10.14 ft
Top Width 9.56 ft
Height 0.28 ft
Critical Depth 0.32 ft
Critical Slope 0.008947 ft/ft
Velocity 2.75 ft/s
Velocity Head 0.12 ft
Specific Energy 0.39 ft

Froude Number

1.76

Flow is supercritical.

Flow is divided.

12/16/96
09:29:41 AM

Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



P9
Worksheet for Irregular Channel

Project Description

Project File c:\haestad\fmw\vest.fm2
Worksheet 55'rw

Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Input Data

Channel Slope

0.037100 ft/ft

Elevation range: 0.00 ft to 3.00 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 3.00 0.00 55.00 0.016
0.00 0.63
6.50 0.50
6.50 0.00
8.00 0.21
27.50 0.60
47.00 0.21
48.50 0.00
48.50 0.50
55.00 0.63
55.00 3.00
Discharge 12.00 cfs
Resuits
Wtd. Mannings Coefficient 0.016
Water Surface Elevation 0.40 ft
Flow Area 277 ft2
Wetted Perimeter 23.19 ft
Top Width 22.35 ft
Height 0.40 ft
Critical Depth 0.49 ft
Critical Slope 0.007090 ft/ft
Velocity 434 ft/s
Velocity Head 0.29 ft
Specific Energy 0.70 ft
Froude Number 217

Flow is supercritical.
Flow is divided.

12/16/986
09:30:08 AM

Haestad Methods,

Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



APPENDIX III

I

HEC-1 ANALYSIS OUTPUT



EXISTING SUBBASINS OUTPUT



HECl S/N: 1343001727 HMVersion: 6.33 Data File: allexlo0.dat

EAZ R AL 222 2R AL R S22 AL a2 T T e s it AT

*

*

*

*

-

¥

*

Wk kwdH R FF AR Th TR b r bk Ak r kv kT wTE

- w
FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
MAY 1391 * * HYDROLOGIC ENGINEERING CENTER
VERSICN 4.0.1E * > 609 SECOND STREET
* * DAVIS, CALIFORNIA 95618
RUN DATE 12/03/1996 TIME 13:53:51 * * (916) 756-1104
- *

X X XXXXXXX XXXXK X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXX X
X X X X X
X X X X X X
£ X XXXXXXX XXX p.o0. ¢

Full Microcomputer Implementation
by

Haestad Methods, Inc.

37 Brookside Road * Waterbuxy, Connecticut 06708 * (203) 755-1666

THIS PROGRAM PEPLACES ALL PREVIOUS ERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEC1GS, HECIC3, AND HECL1KW.

THE DEFINITIONS OF VARIABLES -RTiMP- AND -RTIOR- HAVE CHANGED FRCM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITICN OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FRECUENCY,

DSS-READ TIME SERIES AT DESIRED CALCULATICN INTZRVAL LOSS RATE:GREEN AND AMPT INFILTRATICN

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGCRITHM

Fhkkh ok wwkkdrkddkk ke dkk ke k vk ke kb wrk ey

*

-

*

THEIF T I N r b Tk Ak R hk bk rdhdxdrkdhdhvitr



HEC-1 INPUT PAGE

LINE ID....... ....... 2....... 3....... 4....... 5....... 6....... T, 8....... 9...... 10
1 io
2 ID
3 ID BARKER HCMES, INC.
4 ID 1955 BARING BLVD.
5 ID SPARKS, NV 89434
g iD
7 ID DESERT HIGHLANDS-UNITS 2&5 - OVERALL EXISTING OFFSITE BASINS
8 ID DECEMBER 1996
9 ID INPUT FILE NAME: ALLEX100.DAT
10 ID INPUT FILE NAME: ALLEX1.00.0UT
11 IDd
12 b PRE-DEVELOPED CONDITION FOR BASINS
13 ID Q100-24 HCUR STORM
14 ID
15 1D RAINFALL FROM NOAA ATLAS 14-VOL 1-SEMI ARID SOUTHWEST U.S.
16 D 24-HOUR RAINFALL DERIVED FROM REGIONAL GROWTH FACTORS AS PER WASHOE
17 ID CCUNTY HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL (WCDDM) TABLE 601
18 ID
19 ic
20 D LAG TIMES COMPUTED USING STANDARED FCRM 2 OF WCDDM
21 ID DEPTH-AREA-REDUCTICON-FACTORS (DARF'S) CCMPUTED USING
22 ib FIGURE 604 OF WCDDM-CURVE NUMBERS FRCM SCS TABLES
23 I MUSKINGUM-CUNGE ROUTING METHODOLOGY
24 1D
25 iD
*DIAGRAM

wxk FREE W**+

26 T 8 0 0 300
27 iN 15
28 zo 5
29 JR  PREC  1.00 0.993
.
30 KK A
a1 KM  RUNOFF FROM EXISTING BASIN A
3z BA 0.848
13 LS 0 75
34 PH 0.48 0.87 1.45 1.49 1.52 1.58 2.12  2.66
35 UD  0.456
*
36 KK  RT-AB
7 KM  ROUTE BASIN A THROUGH BASIN B
T RD 5380 0.0442 0.025 TRAP 0 3
N
39 KK B
10 K4 RUNOFF FROM EXISTING BASIN B
41 BA  0.9i7
42 L3 o 75



LINE

41
45

46
47
48

49
50
51
52
53

54

62
63
64

63
70
71

KK
KM
RD

KK

BA
Ls
uD

KK
3A
Ls
UD

KK
BA
Ls
uD

KK
KH

HEC-1 INPUT

COIM-AB
2

RT-BE
RCUTE A AND 2 THROUGH E
S500 0.0291 0.025 TRAP 0

c
RUNOFF FRCOM EXISTING BASIN C
0.691

0 75
06.527

RT-C2
5200 0.0308 0.025 TRAP 0

DL
RUNOFF FRCM EXISTING BASIN D
0.367

[+] 75
0.323

Dlb
0.504

0.083

CCM-PR
CCM3INE D1,Dlb & D2

w

RCUTE CCMB TO D3
1050 C.C40 0.025 TRAP 10

PAGE 2



HEC-1 INPUT PAGE 3

LINE ID.......L1....... 2.0, - S 4....... S....... 6..unn Teeennns 8..in.. 9...... 10
75 KK D4
76 BA 0.009
77 LS 0 a7
78 UD  0.101
*
79 KK RT-D4
8o KM ROUTE D4 TO D3
81 RD 500 ©0.040 0.025 TRAP 10 3
*
82 KK D3
83 BA 0.0l
84 LS 0 75
85 UD  0.097
*
86 KK D5
87 BA  0.002
88 LS 0 87
89 UD  0.072
*
%0 KX Dé
91 BA 0.201
22 LS 0 87
93 UD 9.035
w
94 KK COM-PR2
95 KM  COMBINE RT-PR,RT-D4,D3,DS,D6
96 HC 5

* NULL ROUTE

* ROUTE IS SHORT-LEFT CUT

* KK RT-ALL

* KM RCUTE TO A7 THROUGH 48"PIPE
* RD 190,0.064,0.013,,CIRC, 2

97 KK D7

98 83 0.003

99 Ls 0 87
100 uo 0.113

“*

101 KK CCcM-D”
102 XM COMBINE ALL WITH D7
133 HC 2

*

* NULL ROUT=

* RCUTE IS SHORT-LEFT OUT

* KK RT-D7

* ¥M ROUTE TO As THROUGH 48" PIPE
* RD 110,0.064,0.013,,CIRC, 4



* RD 140,0.0142,0.013,,CIRC,4

*



LINE

104
105
106
107

108
109
1lo

111
112
112
114

128
129
139
131

HEC-1 INPUT

ID....... Loooa... 2.0, ... 4ol - J 6
KK D8

BA 0.0l

Ls 0 87

UD  0.110

*

KK COM-D8

KM COMBINE D8 WITH ALL

HC 2

* NULL ROUTE

* ROUTE IS SHORT-LEFT OUT

* KK RT-D8

* XM ROUTE TO DS THROUGH 54" PIPE
* RD 160,90 9005,0.0.3,,CIRC,4.5

KK DY
BA  0.007

LS 0 87

UD  0.100

L 4

KK COM-D9

KM COMBINE D9 WITH ALL
HC 2

L 4

KK DIVl

K4 DIVERT PORTICN OF FLOW NORTH PER
KM SUMMIT ENGINEERING MODEL

DT DIVi

DI 0 50 lcec 150 174
DQ 0 27 54 81 94
*

XK D12

BA 0.0009

Ls 2 28

uD 0.057

-

KK D12

BA 0.0C8

LS 0 75

uD 0.087

-

KK RT-Dl12

XM ROUTZ D12 THROUGH Dl1i

RD 720 0.044 0.015 TRAP 50

PAGE 4



LINE

135
136
137
138

129
140
141

142
143
144

145
146
147
148
149

150
151
152

157
158
159
150

161

163

LS

HC

KK
KM
RD

KK
KM

KK
KM

KK
K
BA
Ls
ud

KX
HC

2z

COM-D1l

COMBINE D12 AND D1l

4

RT-Dil
ROUTE
2163

D13

ALL THROUGH D13

0.0277

0.028

HEC-1 INPUT

TRAP

RUNOFF FRCM EXISTING BASIN D13

0.238
0
0.344

COM-D13

75

COMBINE D13 WITH UPSTREAM

2

RT-D13E

ROUTE D13 THRCUGH E

5100

-
=

RUNCFF FRCM EXISTING BASIN E

0.575
0
0.648

CM-ALL

0.0314

0.925

TRAP

PAGE S



INPUT
LINE

NO.

30

36

39

44

49

54

61

65

69

72

82

86

30

94

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (--->) DIVERSION OR PUMP FLOW
(.} CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
a
v
v
RT-AB
B
COM-AB............
v
v
RT-BE
c
v
N
RT-CE
D1
Dlb
22
COM-PR. ... ... ...
1
v
RT-PR
D4
A2
.
RT-D4
D3
DS
De
COM-PR . .. i e e e



97

101

104

lc8

111

118

128

135

139

145

153

ALSO CCMPUTED AT THIS

p?
COM-DT7............
D8
COM-D8............
D2
COM-D9............
------- >

DIVL
D10

COM-D1l

v

v

RT-D11
D13
COM-D13............

v

v

RT-DL2E
E

LOCATION



HECL S/N: 1343001727

HMVersion: 6.23

ok kbt k kv rkrhk bk bk rrewrkbrhrrkrrrriwr

*

*

x*

-

*

*

-

FLOOD HYDROGRAPH PACKAGE
MAY 1991
VERSICN 4.0.1E

RUN DATE 12/03/1996

(HEC-1

)

TIME 13:52:51

-

*

*

«

Wk dd kR k Rk rk kb kk bk kA kvt v s erd

Data File: allex100.dat

BARKER HCMES, INC.

1955 BARING BLVD.

SPARKS, NV 89434

DESERT HIGHLANDS-UNITS 2&5 - OVERALL EXISTING OFFSITE BASINS

DECEMBER 1996

INPUT FILS NaME:
INPUT FILZ NAME:
PRE -DEVELD)

]

ALLEX100.DAT
ALLEX100.0UT

PED CONDITION FCOR BASINS

Q1l90-24 HOUR STCRM

RAINFALL FROM NOAA ATLAS 14-VOL 1-SEMI ARID SOUTHWEST U.S.
DERIVED FROM REGIONAL GROWTH FACTORS AS PER WASHCE
COUNTY HYZROLOGIT CRITERIA AND DRAINAGE DESIGN MANUAL

24-HOUR RAIN]

LAG TIMES CIMPUTED USING STANDARED FORM 2 OF WCDDM
DEPTH-AREX-REDUCTION-FACTORS (DARF'S) COMPUTED USING
FIGURE 504 COF WCDDM-CURVE NUMBERS

FALL

MUSKINGUM-CUNGE ROUTING METHODOLCGY

28 IO OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL 9.
IT HYDROGRAPH TIME DATA
NMIN 3
IDATE i 2
ITIME 2002
NQ 302
NDDATE 2 2
NDTIME 15352
ICENT i3

CCUMPUTATICN INTERVAL
TOTAL TIMZ BASE

PRINT CONTROL
PLOT CONTROL
HYDRCGRAPH PLCT SCALE

MINUTES IN COMPUTATICN INTER'VAL
STARTING DATE

STARTING TIME

NUMBZR OF HYDRCGRAPH ORDINATES
ENDING DATZ

ENDING TIME

CENTURY MARK

Q.12 HOURS
39.87 HOURS

FROM SCS TABLES

LA AR LA e e A T A L AR L AR A2 LT 22

-

*

*

¥*

*

*

*

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

*

*

dhkkdk kb ki wkhkh ke hkkkkrk ket kv ¥

(WCDDM) TABLE 601



Jp

JR

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENCTH, ELEVATION
FLCW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

MULTI-PLAN OPTION
NPLAN

MULTI-RATIO CPTION

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECCND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

1 NUMBER OF PLANS

RATIOS OF PRECIPITATION

1.00 0.99



PEAK FLOW AND STAGE (END-OF-PERICD} SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATICS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.00 0.93

HYDROGRAPH AT

A 0.85 1 FLCW 267. 262.
TIME 12.53 12.67
ROUTED TO
RT-AB 0.85 1 FLOW 268 . 264.
TIME 12.67 12.67
HYDROGRAPH AT
B 0.92 1 FLOW 246. 241.
TIME 12.80 12.80
2 CCMBINED AT
CCM-AB 1.76 1 FLCW 512 503.
TIME 12.67 12.67
ROUTED TO
RT-BE 1.76 1 FLOW 509. 501.
TIME 12.30 12.80
HYDROGRAPH AT
c 0.63 i FLCW 203 . 199.
TIME 12.67 12.687
ROUTED TO
RT-CE 0.69 1 FLOW 200. 196.
TIME 12.80 12.80
HYDROGRAPH AT
Dl 0.37 1 FLOW 141. 138.
TIME 12.40 12.40
HYDROGRAPH AT
D1lb 0.00 i FLCW 3. 3.
TIMS 12.13 12.13
HYDROGFAPH AT
D2 0.02 1 FLCW 27. 26.
TIME 12.13 12.13
3 COMBINZD AT
COM-PR 0.39 i FLOW i55 152
TIME 12.40 12.40
RQUTEZ TO
RT-PR .33 1 FLCW 151 148.
TIMS 12.40 12.40

HYDROGRAPH AT



ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

5 CCMBINED AT

HYDRCGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 CCHMBINEZD AT

HYDROGRAPH AT

2 COMBINED AT

2SICN TO

DIVE

=1

HYDROGRAPH AT

3

HYDROGRAPH A

»

HYDRCGRAPH AT

D4

RT-D4

D3

DS

D6

COM-PR2

CCM-D7

D8

ccM-D8

D9

COM-D9

DIVL

210

.01

.01

.0l

.00

.00

.42

.00

.42

.01

.01

.44

.44

-44

.00

'™

™

™

FLOW
TIME

TIME

FLOW
TIME

TIME

TIME

FLOW
TIME

FLOW

TIME

FLCW
TIMB

TIME

FLCW

TIME

12.
L13

-
]

1l.
12.13

12.13

12.13

12.13

161.
12.40

12.13

163.
12.40

14.
12.13

10.
12.13

94 .
12.40

80.
12.40

12.12

12.
12.13

11.
12.13

12.13

b
[ 3]

.13

12.13

153.
12.40

12.13

161.
12.40

14,
12.13

167.

12.13

i71.
12.40

93.
12.40

79.
12.4¢0

12.13



ROUTED TO

HYDROGRAPH AT

4 CCMBINED AT

ROUTED TO

HYDROGRAPH AT

2 CCMBINED AT

ROUTED TO

HYDROGRAPH AT

4 CCMBINED AT

D12

RT-D12

D11

RT-DL1

D13

CoM-DL3

RT-D13E

CHM-ALL

.01

.01

.02

.47

.47

.24

e

FLCW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

12.13

12.13

103.
12.27

100.
12.40

89.
12.53

188.
12.40

182.
12.53

12.80

990.
12.89

12.27

29.
12.13

102.

99.
12.40

87.
12.53

185.
12.40

18%.
12.53

144.
12.80

973.
12.80



MUSKINGUM-CUNGE RQUTING

SUMMARY OF KINEMATIC WAVE -
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
FBAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)
FOR PLAN = 1 RATIO= 0.00
RT-AB MANE 2.80 269.16 761.60 0.74 8.00 268.08 760.00 0.74
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3354E+02 EXCESS=0.0000E+00 OUTFLOW=0.3365E+02 BASIN STORAGE=0.1362E-02 PERCENT ERROR= 0.0
FOR PLAN = 1 RATIC= 0.00
RT-AB MANE 3.20 265.23 761.60 0.73 8.00 264.16 760.00 0.73
CONTINUITY SUMMARY (AC-FT) - INFLCOW=0.3314E+02 EXCESS=0.0000E+00 OUTFLOW=0.3315E+02 BASIN STORAGE=0.1588E-02 PERCENT ERROR= 6.0
FOR PLAN = 1 RATIO= 0.00
RT-BE MANE 3.60 569.19 766 .80 0.74 8.00 508.88 768.00 0.74
CONTINUITY SUMMARY (AC-FT)} - INFLOW=0.70058+02 EXCESS=0.0000E+00 OUTFLOW=0.7007E+02 BASIN STCRAGE=(0.l1377E-02 PERCENT ERROR= 0.0
FOR PLAN = 1 PFATIO= 0.00
RT-3E MANE 3.50 500.83 766 .80 0.73 8.00 500.51 768.00 0.73
CONTINUITY SUMMARY (AC-FT) - INFLCW=0.6908E+02 EXCESS=0.0000E+00 OUTFLOW=0.6910E+02 BASIN STORAGE=0.l390E-02 PERCENT ERROR= 0.0
FOR PLAN = 1 RATIO= 9.00
RT-CE MANE 3.20 199.73 768 .00 0.74 8.00 199.73 768.00 0.75
CONTINUITY SUMMARY (AC-FT) - INFLCW=C.2743E+02 EXCESS=0.00008+09 CUITFLOW=0.2744E+02 BASIN STORAGE=0.128lE-02 PERCENT ERROR= o0
FCR PLAN = 1 RATIO= 0.0C
RT-CE MANE 3.2C 196.31 768 .00 9.7 8.00 196.31 768.00 0.73
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2702E+02 EXCESS=0.0000E+00 OUTFLCW=0.27028+02 BASIN STORAGE=0.1271E-02 PERCENT ERRCR= 9.
FCOR PLAN = 1 RATIC= 0.0
RT-PR HMANE 1.48 154.33 7486 .43 0.78 8.00 150.52 744 .00 0.78
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1636E+02 EXCESS=0.0000E+00 OUTFLOW=0.l636E+02 BASIN STCRAGE=0.4185E-03 PERCENT ERROR=
1 RATIO= 0.00

FCR PLAN =



RT-PR

CONTINUITY SUMMARY

FOR PLAN
RT-D4

CONTINUITY SUMMARY

FOR PLAN
RT-D4

CONTINUITY SUMMARY

FOR PLAN
RT-D12

CONTINUITY SUMMARY

FOR PLAN
RT-D12

CONTINUTTY SUMMARY

FOR PLAN
RT-D1l1

CONTINUITY SUMMARY

FOR PLAN
RT-DL1

CONTINUITY

SUMMARY

rFCR PLAN
RT-DI3E

CONTINUITY SUMMARY

FOR PLAN
RT-DI3E

CONTINUITY SUMMARY

MANE 1.48 151.87

(AC-FT) - INFLOW=0.1612E+02 EXCESS=0.0000E+00
= 1 RATIO= 0.00

MANE .48 12.09 729.91 1
(AC-FT) - INFLOW=0.6941E+G0 EXCESS=0.0000E+00
= 1 RATIO= 0.00

MANE 1.49 11.89 729.33 1
{AC-FT) - INFLCW=0.58662+00 EXCESS=0.0000E+00
= 1 RATIO= 0.00

MANE 1.0 5.65 731.20 0.
(AC-FT) - INFLCW=0.3183E+00 EXCESS=0.0000E+00
= 1 RATIC= 0.CO

MANE 1.50 5.55 731.20 0.
(AC-FT) - INFLOW=0.3134E+00 EXCESS=0.0000E+00
= 1 RATIO= 0.09

MANE 3.44 102.14 749 .30 [}
(AC-FT) - INFLCW=0.l1C4E+02 EXCESS=0.0000E+00
= 1 RATIO= 0.50

MANE 3.48 100.35 739.79 ]
(AC-FT) - INFLOW=0.l089E+02 EXCESS=0.0000E+00
= 1 RATIO= 0.GO

MANE 6.67 182.40 75+.14 Q.
{AC-FT) - INSFLCW=0.2046E~+02 EXCESS5=0.C000E+00
= 1 RATIO= 0.CO

MANE $.70 185.69 750.45 0.
(AC-FT) - INFLCW=).2(26E+02 EXCESS=0.0000E+0C0

745.77 0.

77 a.

OUTFLCW=0.

.45 8.

OUTFLOW=0.

.43 8.

QUTFLOW=0 .

OUTFLOW=0

73 8.

QUTFLOW=0.

.44 3.

QUTFLOW=0.

.44 8.

QUTFLCW=0.

S4 8.

S4 8.

QUTFLCW=0

.00 4.

.2048E+02 BASIN STORAGE=D.

Qo 148.07 744 .00 0.77

1612E+02 BASIN STORAGE=0.4531E-03 PERCENT ERROR=

a0 10.91 728.00 1.45

6941E+00 BASIN STCORAGE=0.2240E-03 PERCENT ERROR=

oo 10.84 728 .00 1.44

6867E+00 BASIN STCRAGE=0.2145E-03 PERCENT ERROR=

59 736.00 0.75

.3184E+00 BASIN STORAGE=0.53455-03 PERCENT ERROR=

00 4.52 736.00 0.74

3136E+00 BASIN STORAGE=0.5309E-03 PERCENT ERRCR=

GO 100.01 744 .00 0.44

1104E+02 BASIN STORAGE=0.61952-03 PERCENT ERROR=

20 98.61 744.00 0.44

1090E+02 BASIN STORMGE=0.6471E-03 PERCENT ERROR=

ol 181.70 752.C0 0.54

1263E-02 PERCENT ERROR=

00 183 .84 752.00 0.54

.2027E+02 BASIN STORAGE=0.l300E-02 PERCENT ERROR=

o



*%* NORMAL END OF HEC-1 Y¥~*






HEC1l S/N: 1343001727 HMVersion: 6§.33 Data File: allexS.dat
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FLOOD HYDROGRAPH PACKAGE (HEC-1) *

RUN DATE

MAY 1991 *
VERSION 4.0.1E *

12/03/1996 TIME 14:04:32 *

*

dhkE T b b ARk KN R ATk h bk kR whh kb vk hk

X X XXOXXXX XXXXX X
X X X X X XX
X X X X X
XXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX 00,004 X

Full Microcomputer Implementation
by
Haestad Methods, Inc.

kb kv kb hrrc kb rrh kbbb bhbrhkrbdrrer

*

-

*

*

*

-

*

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

-

FH AR E AR N T T r bbbk bk wd AR r Ik b v hdiodt

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PRCGRAM REPLACES ALL PREVICUS VZERSIONS OF HEC-1 KNOAN AS HECLl (JAN 73), HECIGS, HECLLDB, AND HEC1KW.

THE DEFINITICNS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THIS IS THEZ FORTRANT7 VERSION
NEW OPTIONS. DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATICN INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATICN

THE DEFINITICN OF -AMSKK- ON RM-CARD WAS CHANGED WITH RZVISIONS DATED 28 SEP 8l.

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



HEC-1 INPUT PAGE

LINE ID....... l....... 2....... 3., 4....... S5....... 6....... T 8....... 9...... 10

1 IDp

2 IDb

3 D BARKER HOMES, INC.

4 Idb 1955 BARING BLVD.

s 1D SPARKS, NV 89434

6 ip

7 ibD DESERT HIGHLANDS -UNITS 2&5 - OVERALL EXISTING OFFSITE BASINS

8 ID DECEMBER 1996

9 ID INPUT FILE NAME: ALLEXS5.DAT

10 ib INPUT FILE NAME: ALLEX5.OUT
11 ID
12 1D PFE-DEVELOPED CONDITION FOR BASINS

13 Id Q5-24 HOUR STORM

12 ID

15 iD RAINFALL FROM NOAA ATLAS 14-VOL 1-SEMI ARID SOUTHWEST U.S.

le IDp 24-HOUR RAINFALL DERIVED FROM REGIONAL GROWTH FACTORS AS PER WASHOE
17 ID COUNTY HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL (WCDDM) TABLE 601
i3 ip

19 ID
20 ID LAG TIMES COMPUTED USING STANDARED FORM 2 OF WCDDM
21 ID DEPTH-AREA-REDUCTION-FACTCRS (DARF‘S) COMPUTED USING
22 ID FIGURE 504 OF WCDDM-CURVE NUMBERS FROM SCS TABLES
23 ib MUSKINGUM-CUNGE RCUTING METHODOLOGY
24 iD
25 Id

*DIAGRAM

*%+ FREE **+*

26 T 8 0 0 300
27 IN 15
28 I0 5
29 JR PREC 1.00 0.993
-
30 KK A
31 XM  RUNOFF FROM EXISTING BASIN A
32 BA 0.848
a3 LS 0 75
34 PH 0.18 0.33 0.54 0.65 0.74 0.9 1.22 1.54
s UD  0.456
*
18 KK  RT-iB
37 XM  ROUTE BASIN A THROUGH BASIN B
38 RD 5880 0.0442 0.025 TRAP 0 3
*
39 KK 3
40 KM  RUNOFF FROM EXISTING BASIN B
4l BA ©.917
42 LS 0 75
43 UD  0.583



LINE

44
45

46
47
48

49
50
51
52
53

54
1

58
59
60

62
63
64
65

70
7l
72

KK
HC

*

KK
KM
RD

KK
KM
BA
LS

HEC-1 INPUT

COM-ABR
2

RT-BE
ROUTE A AND B THROUGH E
5500 0.0291 0.025 TRAP 0

c
RUNOFF FRCM EXISTING BASIN C
0.621

a 75
0.527

RT-CE
ROUTE C THRCUGH E
5200 0.0308 0.025 TRAP 0

D1
RUNOFF FRCOM EXISTING BASIN D
0.367

[+] 75
0.329

Dlb

o o
[~}
~1

COM-?R
CCMBINE D1,Dlb & D2
3

RT-PR
RCUTE COMB TO D3
13590 ©.040 0.025

PAGE 2



LINE

76
77
78
79

80
a1
82

83
84
85
86

a7
88
89
90

91
92
93
94

95
96

HEC-1 INPUT

ID....... Loowoan. 2....... 3. 4. 5....... 6
KK D4

BA 0.005

Ls 0 87

UD o.101

*

KK RT-D4

KM RCUTE D4 TO D3

RD 500 0.040 0.025 TRAP 10
*

KK D3

BA 0.011

LS 0 75

UD  ©.097

*

KX DS

BA 0.002

LS o a7

UD 0.072

*

KK D6

BA 0.001

LS 0 87

UD  0.035

L4

KK coM

KM  CCMBINE RT-PR,RT-D4,D3,D5,D6
HC 5

* KM RCUTE TO A7 THRQUGH 48"PIPE
* RD 120,0.064,0.013,,CIRC, 4

KK D7
BA  0.002

LS o 87
UD 9.119

*

KK Con-D7

* KM RCUTE TO A8 THROUGH 48" PIPE
* RD 119,0.064,9.013,,CIRC, 4

PAGE

3



* RD 140,0.0142,0.013,,CIRC,4

*



LINE

105
106
107
108

109
110
111

1i9
120
121
122
123
124

129

[
w
-

-
(7]
[}

133
i34
135

HEC-1 INPUT

ID....... l....... 2....... b 4....... S5....... 6
KK D8

BA 0.011

Ls 0 87

uD 0.110

*

KK COM-D8

KM COMBINE D8 WITH ALL

HC 2

* NULL ROUTE

* ROUTE IS SHORT-LEFT OUT

*+ KK RT-D8

* KM RCUTE TO D9 THROUGH 54" PIPE
* RD 160,0.005,0.013,,CIRC,4.5

KK D9

BA  0.007

Ls 0 87

UD  0.100

*

KK CCM-D3

KM  COMBINE D9 WITH ALL
HC 2

*

KK  DIVi

XM DIVERT 2CRTICN OF FLOW NORTH PER
KM SUMMIT ENGINEERING MODEL

DT  DIVL

DI 0 50 100 150 174
DQ 0 27 54 81 94
*

KK D12

BA 0.0009

LS e 58

UD 0.957%

-

KK D12

2a 0.0c8

Ls 0 75

UD  0.087

-

XK RT-D12

KM RCUTE Di2 THROUGH Dl1

RD 720 0.044 0.015

PAGE 4



LINE

136
137
138
139

140
141
142

143
144
145

146
147
148
149
150

151
152
153

154
155
156

157
158
159
150
161

is2
163

154

KK

Ls
ub

KK
KM
HC

KK
KM
RD

KK
KM
BA
Ls

KK
KM
RD

KK
KM
BA
Ls
up

KK
HC

2z

CCM-D11

87

COMBINE D12 AND DLl

4

RT

ROUTE ALL THROUGH D13

2163

D13

0.0277

0.025

TRAP

RUNOFF FROM EXISTING BASIN D13

0.238
0
0.344

COM-D13

COMBINE D13

2

RT-D13E

ROUTE D13 THRCUGH B

5100

E

RUNCFF FRCM EXISTING BASIN =

0.575
[
0.548

CM-ALL

0.0214

75

9.025

WITH UPSTREAM

PAGE

S



INPUT
LINE

30

36

39

44

46

49

54

57

62

66

70

76

80

a3

0
~1

95

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (--->) DIVERSION OR PUMP FLOW
(.) CCNNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
A
'
v
RT-AB
B
COM-AB............
v
\2
RT-BE
c
v
v
RT-CE
D1
Dlb
D2
COM-PR. ... i
v
v
RT-PR
D4
v
v
RT-D4
D3
LS
Dé
o



98

102

108

109

112

116

122
119

125

133

136

140

143

146

151

154

157

e
)
(3]

{www)

D7
COM-D7.....cuvvnns
D8
COM-D8............
D9
COM-DI. ...cvnnnnn.
----- --> DIVl
DIVl
D10
D12
hY rl-
v
RT-D12
COM=DLL. .ottt iaee e
v
v
RT
D13
CCM-D13.... .......
v
v
RT-DI3E
E

RUNOFF ALSO CCMPUTED AT THIS LOCATICON

DLl



HEC1 S/N: 1343001727 HMVersion: 6.33 Data File: allexS5.dat

whkhkdhrrh bbbkt rdbdrk kb rrrbtrwrrird W kdr ko ke kdk ki hk ok dehk bk ek ok ok ko
* - * L4
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* MAY 1991 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0.1E * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 12/03/1996 TIME 14:04:32 + * (916) 756-1104 *
* + * *
Fdkd ke wr bkt r e N kv rerer R wE A F Uk r bbb bbbt rrrrrres

BARKER HOMES, INC.
1955 BARING 3LVD.
SPARKS, NV 89434

DESERT HIGHLANDCS-UNITS 2&5 - OVERALL EXISTING OFFSITE BASINS
DECEMBER 1996

INPUT FIL3 NAME: ALLEXS.DAT

INPUT FILZ NAME: ALLEX5.0UT

PRE-DEVELOPED CONDITION FCR BASINS
Q5-24 HCOUR STORM

RAINFALL FROM NOAA ATLAS 14-VOL 1-SEMI ARID SOUTHWEST U.S.
24-HOUR RAINFALL DERIVED FROM REGIONAL GROWTH FACTORS AS PER WASHOE
COUNTY HYDRCLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL (WCDDM) TABLE 601

LAG TIMES COMPUTED USING STANDARED FCRM 2 OF WCDDM
DEPTH-AREA-REDUCTION-FACTORS (DARF’S) COMPUTED USING
FIGURE §02 OF WCDDM-CURVE NUMBERS FRCM SCS TABLES
MUSKINGUM-CTUNGE ROUTING METHCDOLOGY

28 IO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTRCL
IPLOT 0 PLCT CONTROL
QSCAL 0. HYDRCGRAPH PLOT SCALE

IT HYDRCGRAPH TIME DATF
NMIN 8 MINUTES IN COMPUTATICN INTERVAL
IDATE 1 0 STARTING DATE
ITINS €0C0 STARTING TIME
NQ 3C) NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 G EMDING DATE
NDTIME 1552 ENDING TIME
ICENT 13 CENTURY MARK

CCMPUTATICN INTERVAL 0.13 HOURS
TOTAL TIME BASE 39.87 HOURS



ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA

TEMPERATURE
Jp MULTI-PLAN OPTION
NPLAN
JR MULTI-RATIO OPTION

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

1l NUMBER OF PLANS

RATIOS OF PRECIPITATION

1.c0 0.99



OPERATION

HYDROGRAPH AT

RCUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

RCUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

CCMBINED AT

ROUTED TO

HYDROGRAPH AT

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
PLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

STATICN AREA PLAN RATIO 1 RATIO 2
l.co 0.99

A 0.85 1 FLCW 26 25
TIME 12.67 12.67

RT-AB 0.85 1 FLOW 25. 24.
TIME 12.80 i2.80

B 0.32 1 FLOW 24. 23.
TIME 12.92 12.33

COM-AB 1.76 L FLOW 49. 47.
TIME 12.80 12.30

RT-B3 1.76 1 FLOW 49. 47.
TIME 13.07 13.07

(o 0.63 1 FLOW 20. 19.
TIME 12.80 12.80

RT-CE 0.63 L FLCW 19. 19.
TIME 12.93 12.33

DL 0.37 1 FLCW 13. 13.
TIME 12.53 12.52

D1b 0.00 1 FLOW 0 D]
TIME 12.13 12.12
D2 .02 i FLOW 7. 7.
TIME 12.13 12.13

CoM-PR 0.39 1 FLCA 15 is
TIME 12.53 12.52
RT-PR 0.33 1 FLCOW 15. 15.
TIME 12.53 12.83



ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

S COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

=

2 CO

IBINED AT

DIVERSICN TO

HYDRCGRAPH AT

HYDROGRAPH AT

HYPROGRAPH AT

D4

RT-D4

D3

D5

Ds

COM

ccM-D7

D8

COoM-D8

D9

COM-D9

DLoO

.01

.01

.01

.00

.00

.42

.00

.42

.01

.43

.44

.44

.44

.00

=

TIME

FLOW
TIME

FLCW

TIME

FLOW
TIME

FLCW
TIME

FLCW
TIME

FLCW
TIME

FLCOW

TIME

FLOW
TIME

FLOW
TIME

12.13

12.27

12.27

17.
12.40

12.13

18.
12.40

i2.12

20.
12.27

[

-
(5
I
w

12.13

12.13

12.13

12.27

12.13

12.13

17.

12.40

12.13

17.

12.40

12.13

19.
12.27

11.
12.27

12.13



Dl2
ROUTED TO
RT-D12
HYDROGRAPH AT
D11
4 COMBINED aT
comM-D1l
ROUTZD TO
RT
HYDROGRAPH AT
D13
2 CCMBINED AT
COM-D13
ROUTED TO
RT-DI3E
HYDROGRAPH AT
E
4 CCMBINED AT
CM-ALL

0l

.0l

.02

.47

n
-3

.74

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLCW
TIME

FLOW
TIME

FLOW
TIME

TIME

FLOW
TIME

12.13

12.27

12.13

17.
12.27

12.40

25.
12.83

15.
12.93

99.
12.93

12.13

12.27

12.13

1s.
12.27

1s.
12.27

12.40

24.
12.53

14.
12.93

96 .
22.93



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

ISTAQ ELEMENT DT PSAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK
{MIN) (CFs) (MIN) (IN) (MIN) (CFS} (MIN) (IN}

FOR PLAN = 1 RATIO= 0.00
RT-A3 MANE 2.40 25.64 772.80 0.18 8.00 25.18 768.00 0.18

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.8171E+0l EXCESS=0.0000E+00 OUTFLOW=0.8173E+0l BASIN STORAGE=0.l146lE-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= 0.00
RT-AB MANE 2.40 24.74 772.80 9.18 8.00 24 .24 768.00 0.18

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.7991E+0l EXCESS=0.0000E+00 QUTFLOW=0.7993E+0l BASIN STORAGE=0.1445E-02 PERCENT ZRROR=

FOR PLAN = 1 RATIC= 0.00
RT-BE MANE 3.20 49.42 780.80 0.18 8.00 48 .38 784.00 0.18

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.l1699E+02 EXCESS=0.0000E+00 OUTFLOW=0.1699E+02 BASIN STORAGE=0.141SE-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= 0.0¢
RT-BE MANE 3.20 47.69 780.80 0.18 8.00 47.25 784 .08 0.18

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1661E+02 EXCESS=0.0000E+00 CUTFLOW=0.15662E+02 BASIN STCRAGE=0.1400E-02 PERCENT ERRCR=

FOR PLAN = 1 RATIO= 0.00
RT-CE MANE 2.80 15.35 778.49 0.18 8.00 19.32 776 .90 9.18

CONTINUITY SUMMARY (AC-FT) - INFLOW=).5662E+0l EXCES$S=0.0000E+00 CUTFLOW=0.6564E+01 BASIN STORAGE=0.139CE-02 PERCENT ERRCR=

FOR PLAN = 1 RATIO= 0.00
RT-CE HMANE 2.80 18.67 778 .40 0.18 8.00 18.63 776.00 0.18

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.6515E+01 EXCESS=0.0000E+00 OUTFLCOW=0.55172+01 BASIN STCRAGE=0.1363E-02 PERCENT ERROR=

FCR PLAN = 1 RATIO= 0.0C
RT-PR MANE 2.91 15.50 747.81 0.290 8.60 15.37 752.00 0.20

&=

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.4213E+0l1 EXCESS=0.0CO00E+00 OUTFLCW=0.4213E+01 BASIN STCRAGE=0.4496E-03 PERCENT ERRCR=

FCR PLAN = 1 RATIC= 0.00



RT-PR

CONTINUITY SUMMARY

FOR PLAN
RT-D4

CONTINUITY SUMMARY

FOR PLAN
RT-D4

CONTINUITY SUMMARY

FOR PLA
RT-D12

CONTINUITY SUMMARY

FOR PLAN
RT-D12

CONTINUITY SUMMARY

FOR PLAN

RT

CONTINUITY SUMMARY

FCR PLAN
RT

CONTINUITY SUMMARY

FCR PLaN
RT-D13E

CONTINUITY SUMMARY

CONTINUITY SUMMARY

MANE 2.54

(AC-FT) -~ INFLOW=0

= 1 RATIC= 0.00
MANE 2.24
(AC-FT) - INFLCW=0
= 1 RATIO= 0.00
MANE 2.25
AC-FT) - INFLOW=0
= 1 RATIO= 0.00
MANE 0.80
(AC-FT) - INFLCW=0
= 1 RATIO= 0.00
MANE 0.80
(AC-FT) - INFLOW=0.
= 1 RATIC= 0.00
MANE 5.44
(AC-FT) - INFLOW=Q
= 1 RATIO= 0.00
MANE 5.47
{AC-FT) - INFLCW=J
= 1 RATIO= 0.20
MANE 8 0¢
{AC-FT) - INFLOW=G.
= 1 RATIO= 0.00
MANE 3.00

{AC-FT) -

14.95

749 .49

]

-4125E+01 EXCESS=0.0000E+00

2.96

731.77

.2703E+00 EXCESS=0.0000E+00

2.95

730.45

0.

.2663E+00 EXCESS=0.0000E+00

0.57

735.20

.7736E-01 EXCESS=0.0000E+00

90.53

16.82

.3245E+01

17.27

735.20

739.99

738.01

0.

7565E-01 EXCESS=0.0000E+0Q0

EXCESS=0.0000E+00

0.

.3187E+01 EXCESS=0.0000E+0C

5.02

[ 3
U

24.09

782.C0

752.00

0.1

5546=+01 EXCES$=0.00CCE+0Q

0

INFLOW=0.5431E+0L EXCE38=0.0C0JE+00

.20 8.

QOUTFLOW=0

-1 8.

OUTFLCW=0.

Sé 8.

OUTFLOW=0.

.18 8.

OUTFLOW=0.

OUTFLOW=0.

QUTFLOW=0.

QUTFLCW=0.

i5 8
QUTFLCW=C
.14 8.

.00 0.41

.00 16.63

.00 16.12

.00 25.02

00 14.84 752.00

oo 2.55 736.00

0.20

.4125E+01 BASIN STORAGE=0.4213E-03 PERCENT ERRCR=

2703E+00 BASIN STORAGE=0.2273E-03 PERCENT ERROR=

0o 2.50 728.00

2668E+00 BASI}

oo 0.39 735.00

STORAGE=0.2363E-03 PERCENT ERROR=

0.18

7749E-01 BASIN STORAGE=0.4816E-03 PERCENT ERROR=

726.00

0.18

7578E-01 BASIN STORAGE=0.4765E-03 PERCENT ERROR=

735.00

3245E+01 BASIN STORAGE=0.5429E-03 PERCENT ERROR=

736.00

3187E+01 BASIN STORAGE=0.6588E-03 PERCENT ERROR=

752.¢€0

.5553E+01 BASIN STCRAGZ=0.

Go 24.09 752.00

.5435E+01 BASIN STORAGE=0.

0.15

1822E-02 PERCENT ERROR=

0.14

1807E-02 PERCENT ERROR=



¥+ NORMAL END OF HEC-1 **¥*



PROPOSED SUBBASINS OUTPUT






HEC1 S/N: 1343001727 HMVersion: 6.33 Data File: ALLPR100.DAT
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*
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*
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- *
FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
MAY 1991 * * HYDROLOGIC ENGINEERING CENTER
VERSION 4.0.1E * * 609 SECOND STREET
* * DAVIS, CALIFORNIA 95616
RUN DATE 12/16/1996 TIME 09:54:09 * * (916) 756-1104
* *

X X XOXXX KXXXX X
X X X X X XX
X X X X X
XEXXXAX  XXXX X KXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXX XXX

Full Microcompucer Implementation

by
Haestad Methods, Inc.

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACZS ALL PREVICOUS VERSIONS CF HEC-1 KNCWN AS HECl (GAN 73), HEC1GS, HECIDB, AND HEC1KW.

THE
THE
NEW

DSS:

DEFINITIONS OF VARIABLES -RTIMP- AND -RTICR- HAVE CHANGED FROM THOSE USED WITH THE 1873-STYLE INPUT STRUCTURE.
DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISICNS DATED 28 SEP 81. THIS IS THE FCRTRAN77 VERSICN
OPTIONS: DAMBREAK CUTFLCW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITS STAGE FREQUENCY,

READ TIME SERIZS AT DESIRED CALCULATICN INTERVAL LOSS RPATE:GREEN AND AMPT INFILTRATICN

XKINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

kb wk Wk kbR Ekdk kb kT kAT bk hdr b

-

-
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O W0 N R W N

[
o

11

wkd DREW ki

30

1
L

32
33
31
38

36
17
38

HEC-1 INPUT PAGE

ID BARKER HOMES, INC.
ID 1955 BARING BLVD.
D SPARKS, NV 89434

D DESERT HIGHLANDS - OVERALL W/PROPOSED UNITS 2 AND 5
ID DECEMBER 1996

D INPUT FILE NAME: ALLPR100.DAT

D INPUT PILE NAME: ALLPR100.0OUT

D DEVELOPED CONDITION (UNITS 2&5)
iD Q100-24 HOUR STORM

D RAINFALL FROM NOAA ATLAS 14-VOL 1-SEMI ARID SOUTHWEST U.S.
D 24-HOUR RAINFALL DERIVED FROM REGIONAL GROWTH FACTORS AS PER WASHOE
1D COUNTY HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL (WCDDM) TABLE 601

1D LAG TIMES COMPUTED USING STANDARED FORM 2 OF WCDDM
iDp DEPTH-AREA-REDUCTION-FACTORS (DARF'S) COMPUTED USING
ID FIGURE 604 OF WCDDM-CURVE NUMBERS FROM SCS TABLES

1D MUSKINGUM-CUNGE ROUTING METHODOLOGY

ID

D

*DIAGRAM

IT 3 0 0 300
IN s

pie] 5

KK a

KM RUNOFF FROM EXISTING BASIN A

BA 0.843

LS o 75

PH 0.48 0.87 1.45 1.49 1.82 1.58 2.12 2.66
UD  0.455

*

KK RT-2B

.3 RCUTE BASIN A THROUGH 3ASIN B
RD 583C 0C.0442 0.025 TRAP 1] 3

KX 3
KM RUNCFF FRCM EXISTING BASIN B

BA 0.917
LS 0 75
uD 0.533



LINE

44
45

46
47

48
49
S50
51
52

53
54

55
56
57
58
s39

50
6l
62
63

64

66

67

68
53
70

KK
KM
RD

XK

t
151

RT-BE
5500

o

RUNOFF FROM EXISTING BASIN C

0.651
0
0.527

RT-CE
5200

D1

RUNOFF FROM EXISTING BASIN D

0.357
0
G.329

D1k

0.G604

0.083

COoM-PR

0.0291

¢.0308

w

87

0.025

0.025

CCMBINE D1.Dlb & D2

3

RT-PR
RCUTE
1050

COMB TO D3
0.040

0.025

10

PAGE 2



LINE

78
79
80

81
82
a3
84

-1
86
87
:1-3

89
30
31
92

93
94
95

96
97
98
99

190
101
192

ID....... L....... 2.0 3....... 4....... 5....... 6
KK RT-D4

KM RCOUTE D4 TO D3

RD 500 0.040 0.025 TRAP 10
*

KK D3

BA 0.0L1

Ls 0 75

uD 0.097

*

KK bs

BA 0.002

Ls 0 87

up 0.072

*

KK Ds

BA 0.001

Ls 0 87

uD 0.035

KX COM-PR2
KM CCMBINE RT-PR,RT-D4,D3,D5,Dé&
HC S

* NULL RCUTS

* ROUTE IS SHORT-LEFT OUT

* KK RT-ALL

* KM RCUTE TO D7 THROUGH 48 "PIPE
* RD 190,0.064,9.013,,CIRC,4

KK D7
BA 0.003

Ls 0 87

UD  0.il9

*

KK CCM-D7

KM  COMBINE ALL WITH D7
HC 2

* NULL RCUTE

* ROUTE IS SHCRT-LEFT OUT

* KX RT-D7

* ¥M ROUTE TO A8 THRCUGH 48" PIPE
* RD 110,0.964,9.013,,CIRC,4

* RD 140,2.6142,9.013,,CIRC, 4

PAGE 3



LINE

1023
i04
105
106

lo7
108
109

110
111

113

114
115
116

123
124
125

127
128
129
130

131
132
i33

ID....... ....... 2., 3....... 4....... S....... 6
KK bDa

BA 0.011

LS 1] 87

uD 0.110

*

KK COM-D8

KM CCMBINE D8 WITH ALL

HC 2

* KM ROUTE TO D9 THROUGH 54" PIPE
* RD 1690,90.005,0.013,,CIRC,4.5

KX L9
BA 0.007
LS 9 87
up 0.100

KK CCM-D9
KM COMBINE D3 WITH ALL
HC 2

KK DIVi
KM DIVERT PORTION OF FLOW NORTH
XM PER SUMMIT ENGINEERING MODEL

DT DIVl
DI 0 50 100 150 174

DQ 0 27 54 81 94

-

KK D10

BA 0.0009

LS 0 98

UD  0.057

*

KX D12

BA  ©0.008

LS 9 75

UD  0.087

.

XK RT-D12

KM  ROUTE D12 THRCUGH Dil

RD 729  0.044 0.015 TRAP 50

PAGE 4



LINE

134
135
136
137

138
139
140

141
142
143
144
145

146
147
148
149
150

157
158
159
160

151

KK

LS
uD

KK
KM
HC

KK
KM
BA
Ls
UD

KK
KM
BA
LS

KX
KM
RD

HEC-1 INPUT

o 87

COoM-D1l
COMBINE D12 AND D11
4

Ps
RUNOFF FROM PROPOSED BASIN Pé
0.005
0 87
0.093

P7
RUNOFF FRCM PROPOSED BASIN P7
0.003
1] 87
0.105

COM
COMBINE PREVICUS W/P6&P7
3

RT
ROUTE ALL THROUGH P39
450 CIRC

0.C44 0.013

4
RUNOFF FROM PROPOSED BASIN 25
0.003

Q 75
0.08s

Pda
RUNOFF FROM PROPOSED BASIN P4a
0.006

PAGE 5



LINE

167
168
169
170
171

172
173
174

180
181
182

138
193
260

KK
KM
BA
Ls
3}

KX
KM

XK
X
HC

HEC-~1 INPUT

Psb
RUNOFF FROM PROPOSED BASIN P4b
0.0l0
0 87

CCMB
COMBINE PREV
4

RT
ROUTE DOWNSTREAM IN PIPE
750 0.044 0.013

Pl
RUNOFF FROM PROPOSED BASIN Pl
0.056
0 87
0.178

p3
RUNOFF FROM PROPOSED BASIN P3
0.01s

P9
RUNOFF FRCM PROPCSED BASIN P9
0.008
*] g1.1
0.391

Ple
RUNCFF FROM PROPOSED BASIN PlO
0.065
0 75
0.215

coM
CCMBINE RQUTE W/PL,P3,P9&PLDO

5

CIRC

PAGE 6



LINE

201
202
203

209
212
211
212
213

214
215

219

221

224
225

KK
KM
RD

KK
XM
BA
LS

Ls
j3)s)

KX
KM
HC

LS
ub

ZZ

RT
ROUTE IN OPEN CHANNEL TO P2
1050 0.023

0.025 TRAP 10

P2
RUNOFF FROM PROPOSED BASIN P2
0.038
4] 75
0.084

P11l
RUNOFF FRCM PRCPOSED BASIN Pll
0.033
2] 75
0.032

COM-D13
COMBINE UPSTREAM, P2&Pll
3

RT-D13Z

510 0.0314 0.025

E
RUNOFF FROM EXISTING BASIN E
0.575

[+] 75
0.648

CM-ALL

P8
RUNOFF FROM PROPOSED BASIN P8
0.002

0 87
0.088

PAGE

7



INPUT
LINE

NO.

30

36

39

44

46

48

53

55

60

64

68

78

81

89

93

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

A
v
v
RT-AB
B
COM-AB............
v
v
RT-BE
c
v
v
RT-CE

(--->) DIVERSION OR PUMP FLOW

(<---) RETURN OF DIVERTED OR PUMPED FLOW

Dl
Dlb
D2
COM-PR. .......... . s
v
v
RT-PR
D4
v
v
RT-D4
D3
D5
De
COM-PR 2. L. e e



96

100

107

110

123

127

131

134

138

146

151

167

D7
COM-D7............
D8
COM-D8............
D9
COM-D9............
------- > DIVl
DIV1
Dlo
D12
v
\'J
RT-D12
COM-Dll. ... ... ittt i e
P6
P7
L.
v
v
RT
PS
Pda
COMB. ... it i i e e,

D1l

P4b



175

183

138

198

261

209

217

219

{kkk)

RT

Pl

P3

P2

P11l

COM-DI13. ... . it
v
v

RT-DL2E

RUNOFF ALSO CCMPUTED AT THIS LOCATION

P10



HECL S$/N: 1343001727

ke ke Rk bkl ke kb ke kv Ak kwh

* -

* FLOOD HYDROGRAPH PACKAGE (HEC-1) *

* MAY 1991 *
* VERSICN 4.0.1E *
- -

* RUN DATE 12/16/1996 TIME 09:54:09 *

* *

LR A AL RS2 A2 A AR 22 SR 2 R ARl Rty

HMVersion: 6.33

Data File: ALLPRLOO.DAT

BARKER HOMES, INC.
1555 BARING BLVD.
SPARKS, NV 89434

DESERT HIGHLANDS - CVERALL W/PROPOSED UNITS 2 AND §

DECEMBER 1996

INPUT FILE NAME: ALLPR100.DAT

INPUT FILZ NAME: ALLPR100.OUT

DEVELOPED CONDITICN (UNITS 2&5)
Q100-24 HOUR STORM

RAINFALL FRCM NOAA ATLAS 14-VOL 1-SEMI ARID SOUTHWEST U.S.

Tk Rk r kR ddeok bk r ko kkkk bk kb r

" -
bl U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECCND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 v
* -

LA L2 L2 T e L R A AR L R L

24-HOUR RAINFALL DERIVED FROM REGIONAL GROWTH FACTORS AS PER WASHOE
COUNTY HYDROLOGIC CRITZRIA AND DRAINAGE DESIGN MANUAL (WCDDM) TABLE 501

LAG TIMES CCMPUTED USING STANDARED FORM 2 OF WCDDM
DEPTH-AREA-REDUCTICN-FACTORS (DARF'S) COMPUTED USING
FIGURE 604 OF WCDDM-CURVE NUMBERS FRCM SCS TABLES
MUSKINGUM-CUNGE ROUTING METHCDOLOGY

28 IO OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT b}
QSCAL 0.
IT HYDROGRAPH TIME DATA
NMIN 3
IDATE 1 [+]
ITIME 0306
NQ i0C
NDDATE 2 0
NDTIME 1552
ICENT 13

COMPUTATION INTERVAL
TOTAL TIME BASE

PRINT CCNTRCL
?LOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATICN INTERVAL
STARTING DATE

STARTING TIME

NUMBER C
ENDING DATE
ENDING TIME
CENTURY MARK

F HYDROGRAPH ORDINATES
e

0.13 HCURS
39.87 HOURS



JP

JR

ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

MULTI-PLAN OPTION
NPLAN

MULTI-RATIO OPTION

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

1 NUMBER OF PLANS

RATIOS OF PRECIPITATION

1.00 0.39



OPERATICN

HYDROGRAPH AT

ROUT=D TO

HYDROGRAPH AT

-

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

3 CCMBINED AT

RCUTED TO

HYDROGRAPH AT

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAX IN HOURS

RATIOS APPLIED TO PRECIPITATION

STATION AREA PLAN RATIO 1 RATIO 2
1.00 0.99

A 0.85 1 FLOW 267. 262.

TIME 12.53 12.67

RT-AB 0 85 1 FLOW 268. 264.
TIME 12.67 12.67

B 9.92 1 FLOW 246. 241,

TIME 12.80 12.80

CCM-AB 1.76 1 FLOW 512. 503.
TIME 12.67 12.67

RT-3E 1.76 1 FLCW 509. 501.
TIME 12.30 12.80

[o4 c.89 S FLOW 203. 19S.

TIME 12.67 12.67

RT-CE 0.69 1 LOW 200. 196.
TIME 12.80 12.80

D1 0.37 1 FLOW 141. ila.
TIME 12.40 12.40

Dlb 0.60 1 FLCW 3. 3.
TIME 12.13 12.13

D2 0.902 1 FLOW 27. 25.
TIME 12.13 12.13

CCH-PR ¢.35 i FLCY i55. 152.
TIME 12.40 12.40

RT-PR 0.339 1 FLCW 151. 148.
TIME 12.40 12.40



ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

5 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

DIVERSICN TO

HYCROGRAZH AT

HYDROGRAPH AT

D4

RT-D4

D3

DS

Dé

COM-PR2

COM-D7

D8

CCM-D8

D9

CCM-D9

DIVl

Dlo

.01

.0l

.01

.00

.00

.42

.00

.42

.0l

.43

.01

.44

.44

.00

-

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

TIME

FLOW
TIME

FLCW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLCW

TIME

12.
12.13

11.
12.13

12.13

12.13

161.
12.40

12.13

i63.
12.40

14.
12.13

170.
12.40

94 .
12.40

80.
12.40

12.13

12.
12.13

11.
12.13

12.13

12.13

12.13

159,
12.40

12.12

i6l.
12.40

14.
12.13

167.
12.40

93.
12.40

73.
12.40

12.12



ROUTED TO

HYDROGRAPH AT

4 CCOMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

4 CCMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDRCGRAPH AT

HYDROGRAPH AT

D12

RT-D12

D1l

coM-D11

P6

P7

coM

P4a

CCMB

RT

.01

.01

.02

.47

.00

.00

.00

.91

.49

.49

o

[

-

FLOW

TIME

TIME

FLOW
TIME

TIME

FLOW
TIME

FLOW
TIME

2]

LOW

TIME

FLCW

TIME

FLCW
TIME

FLOW

TIME

FLCH
TIME

12.13

12.27

29.
12.13

103.
12.27

12.13

12.13

112.
12.27

111.
12.27

12.13

15.
12.13

129.

.
N
[ %)
~J

129.
12.27

54
12.27

21.
12.12

12.13

12.27

29.
12.13

102.
12.27

12.13

4.
12.13

110.
12.27

110.
12.27

12.13

1s5.
12.13

20.

12.13



HYDROGRAPH AT

5 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 CCMBINED AT

ROUTED TO

HYDROGRAPH AT

4 COMBINED AT

HYDROGRAPH AT

P3

P10

coM

P2

Pll

COM-D13

RT-DI13E

CM-ALL

P8

.01

.06

.64

.64

.04

.03

.71

.57

.00

™

FLOW
TIME

FLOW
TIME

FLCW
TIME

TIME

FLOW
IME

FLOW
TIME

FLOW
TIME

FLCOW
“IME

14 .
12.13

31.
12.27

250.
12.27

244.
12.27

12.13

22.
12.13

281.
12.27

267.
12.40

12.80

970.
12.67

14.
12.13

30.
12.27

247.
12.27

240.
12.27

27.
12.13

22.

12.13

277.
12.27

251.
12.40

144 .
12.30

952.

12.13



ISTEQ

FCR PLAN

RT-AB

CONTINUITY SUMMARY

FOR PLAN
RT-AB

CONTINUITY SUMMARY

FCR PLIN
RT-3E

CONTINUITY SUMMARY

FCR PLAN

RT-BE

CONTINUITY SUMMARY

FOR PLAN
RT-CE

CONTINUITY SUMMARY

FOR ?LAN
RT-CE

CONTINUITY SUMMARY

CONTINUITY SUMMARY

SUMMARY OF KINEMATIC WAVE

MUSKINGUM-CUNGE ROUTING

(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

DT PEAK TIME TO VOLUME
PEAK
(MIN) (CFS) (MIN) (IN}

1 RATIO= 0.00

2.80 263 .16 761 .60Q 0.74

- INFLOW=0.3364E+02 EXCESS=0.0000E+00 OUTFLOW=0

0.00

3.20 265.29 761.60 0.73

INFLOW=93.3314E+02 EXCESS=0.0000E+00 OUTFLOW=0

0.00

3.60 509.19 766.80 0.74

-~ INFLOW=0.7005E+02 EXCESS=0,0000E+00 OUTFLCW=0.

RATIO= 0.00

3.60 50¢.83 766 .80 0.73

- INFLOW=0.5908E+02 EXCZSS=0.C000E+00 OUTFLOW=0.

0.00

3.20 129.73 768 .00 .74

- INFLOW=0.2743E+02 EXCESS=0.00002+00 OUTFLOW=0

¢.00

3.20 196.31 768 .00 0.73

- INFLOW=0.2702E+02 EXCESS=0.0000E+00 OUTFLOW=0.

l.48 154.13 746 .43 0.73

LOW=0.1635E+02 EXCESS=0.0000E+00 OUTFLOW=0.

0.%6

INTERPOLATED TO
COMPUTATION INTERVAL

DT PEAK TIME TO VCLUME
PEAK
(MIN) (CFs) (MIN) (IN)

.00 268.08 760.00 0.74

.3365E+02 BASIN STORAGE=0.1362E-02 PERCENT ERROR=

.00 264.16 760.00 0.73

.3315E+02 BASIN STORAGE=0.1588E-02 PERCENT ERROR=

.00 508.88 768 .00 0.74

7007E+02 BASIN STCRRGE=0.13177E-02 PERCENT ERROR=

.co 500.51 768 .20 0.73

6910E+02 BASIN STORAGE=0.1390E-02 PERCENT ERROR=

.00 199.73 768.00 0.75

.2744E+02 BASIN STORAGE=0.12812-02 PERCENT ERROR=

.oc 196.31 768.00 0.73

2702E+02 BASIN STCRAGE=0.1271E-02 PERCENT ERRCR=

.09 150.52 744 .00 0.78

1636E+02 BASIN STCRAGE=0.4185E8-03 PERCENT ERRCR=



RT-PR

CONTINUITY SUMMARY

FOR PLAN
RT-D4

CONTINUITY SUMMARY

CONTINUITY SUMMARY

FOR PLAN
RT-D12

CONTINUITY SUMMARY

FOR PLAN
RT-D12

CONTINUITY SUMMARY

FOR PLAN
RT

CONTINUITY SUMMARY

FCR PLAN

CONTINUITY SUMMARY

FCR. PLAN

RT

CONTINUITY

STUMMARY

CONTINUITY SUMMARY

MANE 1.48 151.87

(AC-FT) - INFLCW=0.1612E+02 EXCESS=0.0000E+00

= 1 RATIO= 0.00

MANE 1.48 12.09 729.391 L
(AC-FT) - INFLOW=0.6941E+00 EXCESS=0.00006E+00
= 1 RATIO= 0.00

MANE 1.49 11.89 729.33 1
{AC-FT} - INFLOW=0.6866E+00 EXCESS=0.000CE+C0O
= 1 RATIO= $.00

MANE 1.60 5.65 731.20 0
(AC-FT) - INFLOW=0.3183E+00 EXCESS=0.0000E+00
= 1 RATIO= 0.00

MANE 1.60 5.55 731.20 0.
(AC-FT) - INFLOW=0.2134E+00 EXCESS=0.00005+00
= 1 RATIC= 0.00

MANE 9.27 1lil.64 736.41 o
(AC-FT) - INFLCW=0.1l86E+02 EXCESS=0.0000E+00
= 1 RATIO= 0.00

MANE 0.27 109.98 736 .25 G
{(AC-FT) - INFLCW=0.1151E+02 EXCESS=0.0000E+Q0
= 1 PRATIO= 0.00

MANE 0.44 128.92 736.17 0
(AC-FT} - INFLOW=0.l302E+J2 EXCESS=0.000CEr00
= 1 PRATIC= 0.00

MANE 0.44 127.02 736.14 0
(AC-PT) - INFLOW=0.1285E+02 EXCESS=0.000CE+00

745.77 0.

77 8.

QUTFLOW=0.

.45 8.

OUTFLOW=0.

.43 8.

QOUTFLOW=0.

.75 8.

QUTFLGCW=0

73 8.

QUTFLCW=0.

.46 8.

OUTFLCW=0.

.45 8.

QUTFLCW=0.

.49 8.

CUTFLCW=0.

.49 8.

OUTFLOW=0.

.3184E+00 BASIN

00 148.07 744 .00 0.77

1612E+02 BASIN STORAGE=0.4531E-03 PERCENT ERROR=

o0 10.91 728.00 1.45

6941E+00 BASIN STORAGE=0.2240E-03 PERCENT ERRCR=

00 10.84 728.00 1.44

6867E+00 BASIN STORAGE=0.2145E-03 PERCENT ERROR=

oo 4.59 736 .00 0.75

STORAGE=0.5345E-03 PERCENT ERROR=

00 4.52 736.00 Q.

3136E+00 BASIN STORAGE=0.5303E-33 PERCENT ERROR=

oo 111.37 736.00 0.46

1668+02 BASIN STORAGE=0.2667E-04 PERCENT ERROR=

oo 109.68 736.00 0.45

L151E+02 BASIN STORAGE=(.2680E-04 PERCENT ERROPR=

o0 128.78 736 .00 0.49

13922+02 BASIN STCRAGE=0.4448E-04 PERCENT ERROR=

00 126.91 736.00 0.49

1285E+02 BASIN STORAGE=0.4512E-04 PERCENT ERROR=

(=]

(]



FOR PLAN = 1 RATIO= 0.00
RT MANE 1.56 247.89 737.77 0.64 8.
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2192E+02 EXCESS=0.0000E+00 QUTFLOW=0.

FOR PLAN = 1 RATIO= 0.00
RT MANE 1.56 245.32 737.61 0.64 8.
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2165E+02 EXCESS=0.0000E+00 OUTFLOW=0.

FOR PLAN = 1 RATIC= 0.00
RT-DI3E MANE 6.04 276.156 742 .32 0.66 8.
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2480E+02 EXCESS=0.0000E+00 OUTFLOW=0

FOR PLAN = 1 RATIC=

RT-D13E MANE

CONTINUITY SUMMARY (AC-FT)

*%% NORMAL END OF HEC-1 =**~

0.00

6.06 281.63 738.83 0.65 8.

- INFLOW=0.2443E+02 EXCESS=0.0000E+00 QUTFLOW=0

00 243.75 736.00 0.64

2192E+02 BASIN STORAGE=0.5274E-03 PERCENT ERROR=

00 240.49 736.00 Q.

2165E+02 BASIN STORAGE=0.5249E-03 PERCENT ERROR=

00 266.79 744 .00 0.66

.2482E+02 BASIN STCRAGE=0.1482E-02 PERCENT ERROR=

[]o] 251.33 744 .00 0.64

.2445E+02 BASIN STORAGE=0.1590E-02 PERCENT ERROR=






HEC1l S/N: 1343001727 HMVersion: 6.33 Data File: ALLPRS.DAT

Yedrdkhk kbbb Pk kb brdk bbbk rd b bhd W e el e i Ao W i o e e e e o e e e e e e e i ok W e e e e e o
* * * o
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) + *  U.S. ARMY CORPS OF ENGINEERS *
* MAY 1991 * *  HYDROLOGIC ENGINEERING CENTER *
. VERSION 4.0.1E * * 609 SECOND STREET .
* - * DAVIS, CALIFORNIA 95616 .
* RUN DATE 12/16/1996 TIME 10:60:34 * * (916) 756-1104 .
* E E *
Ak kAT b bbb erhrrrer wThErkk ke rkrk b rk bbbk riri

X X XXXXXXX XXX X

X X X X X XX

X X X X b3

XXXXXKK  XXXX X XXXXX X

X X X X X

X X X X X X

X X XXX OXXX XXX

Full Microcompucer Implementation
by
Haestad Methods, Inc.

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIQUS VERSICNS OF HEC-1 KNOWN AS HECL (JAN 73), HEEC1GS, HECLD3, AND HEC1KW.

THE DEFINITIONS OF VARIABLIS -RTIMP- AND -RTICR- HAVE CHANGED FRCM THOSE USED WITH THE 1973 -STYLE INPUT STRUCTURE.
THE DEFINITICN OF -AMSKK- ON RM-CARD WAS CHANGED WITH RTVISICNS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATICN INTERVAL LCSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEX FINITE DIFFERENCE ALGCRITHM
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o

11

*%% PRER %%
25
27
28
29

30
3i
32
32
34
35

36
37
kY]

39
40
11

43

HEC-1 INPUT

24-HOUR. RAINFALL DERIVED FROM REGIONAL GROWTH FACTORS AS PER WASHOE

COUNTY HYDROLOGIC CRITERIA AND DRAINAGE PESIGN MANUAL (WCDDM) TABLE 601

(DARF'S) COMPUTED USING

ID....... Lo.oo.... 2., 3. 4....... 5
D

Ib

ID  BARKER HOMES, INC.

ID 1955 BARING BLVD.

ID  SPARKS, NV 89434

ip

ID DESERT HIGHLANDS - OVERALL W/PROPOSED UNITS 2 AND 5
ID DECEMBER 19396

ID INPUT FILE NAME: ALLPRS.DAT

ID INPUT FILE NAME: ALLPRS.OUT

D

ID DEVELOPED CONDITION (UNITS 2&S)

ID Q5-24 HOUR STORM

o

ID RAINFALL FROM NOAA ATLAS 14-VOL 1-SEMI ARID SOUTHWEST U.S.
D

D

D

D

ID LAG TIMES COMPUTED USING STANDARED FORM 2 OF WCDDM
ID  DEPTH-AREA-REDUCTICN-FACTORS

ID FIGURE 604 OF WCDDM-CURVE NUMBERS FROM SCS TABLES
ID  MUSKINGUM-CUNGE ROUTING METHODOLOGY

D

D

*DIAGRAM

IT 8 0 0 300

IN 15

10 5

SR PREC  1.20 0.393

«

KX A

KM RUNOFF FROM EXISTING BASIN A

BA  0.848

L3 0 7%

PH 0.18 0.33 0.54

UD  0.45%

*

KK  RT-AB

KM  ROUTE BASIN A THROUGH BASIN B

RD 5380 0.0442 0.025 TRAP

«

KK B

KM  RUNOFF PROM EXISTING BASIN 8

Ba  0.917

Ls a 75

UD  9.339



LINE

44
45

45
47
48

49
50
51
52
53

56

58
59
60

62
63
64

65
66
87
(13

63

70

71

72

74

KK
BA
LS
uD

KX
K4

RT-BE
ROUTE A AND B THROUGH E
55800 0.0291 0.025 TRAP

c
RUNOFF FROM EXISTING BASIN C
0.691

RT-CE
5200 0.0308 0.925 TRAP

DL
RUNOFF FROM EXISTING BASIN D
9.367
[+] 5
0.329

Dlb

0.004

0.083

D2

87

CCM-PR
CCMBINE Dl,Dlb & D2

2

RT-PR
ROUTE COMB TO D3
1059 0.040 0.025 TRAP

PAGE 2



LINE

75
76
77
78

79
80
81

83
84
85

86
87
88
89

20
9l
92
23

94
95
96

328
95
100

101

a
132

103

ID....... S 2....... S 4....... 5
KK D4

BA  0.009

LS 0 87

UD 0.101

*

KX  RT-D4

KM RCUTE D4 TO D3

RD 500 0.040 0.025 TRAP
*

KK D3

BA 0.011

LS 0 75
UD  0.097

w*

KK D5

BA 0.002

LS 0 87
UD  0.072

e

KK D6

BA 0.00l

LS o 87
UD  0.035

*

KK COM-DR2

KM COMBINE RT-PR,RT-D4,D3,D5,D6
HC 5

* NULL ROUTE

* RCUTE IS SHORT-LEFT OUT

* KK RT-ALL

* KM RCUTE TO D7 THROUGH 48"PIPE
* RD 190,0.064,0.013, ,CIRC, 4

KK D7

BA 0.003

LS o] 87
up 0.112

-

KK CCM-D7

KM COMBINE ALL WITH D7

HC 2

* NULL RCUTE

* KK RT-D7

* ROUTE IS SHORT-LEFT OUT

* KM RCOUTE TO A8 THROUGH 48" PIPE
* RD 110,0.064,0.013,,CIRC,4

10

PAGE

3



* RD 140,0.0142,0.013,,CIRC,4

*



LINE

104
108
106
107

108
109
ilo

111
112
113
114

123
129
130

ID....... l....... 2....... 3., 4....... S 6
KK Dg

Ba 0.011

LS Q 87

3]0 0.1l0

*

KK CCM-D8

KM COMBINE D2 WITH ALL

HC 2

*

* NULL ROUTE

* ROUTE IS SHORT-LEFT QUT

* KK RT-D8

* KM ROUTEZ TO D9 THROUGH 54" PIPE
* RD 160,0.005,0.013,,CIRC,4.5

KK D9

BA  0.007

LS 0 87

UD  0.100

.

KK COM-D9

KM COMBINE DS WITH ALL

HC 2

.

KK DIVl

KM  DIVERT SOME FLOW NORTH

DT  Divi

DI 0 s0 100 150 174
DQ 0 27 54 8l 94
.

KK D10

BA 0.0009

LS 0 98

Ub  0.9057

KX D12

BA 0.008

LS 0 75

Ub  0.9087

.

KX RT-D12

KM  RCUTE D12 THECUGH D1l

RD 720 0.044  0.015 TRAP 50

"

PAGE 4



LINE

134
135
136
137

138
139
140

141
142
143
144
145

151
152
153

157
158
153
150

lel

KK
BA
LS
uD

KK
KM

KX
KM
BAa
Ls

L))

KK
KM
HC

KK
KM
RD

KK
KH
BA

HEC-1 INPUT

0.022

0.103

coM-D11
CCMBINE D12 AND D1l
4

P6
RUNOFF FROM PROPCSED BASIN P6
0.035

2] a7
0.093

27
RUNCFF FROM PROPOSED BASIN P7
0.003

o
w
~1

COMBINE PREVICUS W/PS&P7
3

RT
ROUTE ALL THRCUGH P9
450 0.Ca4

0.013 CIRC

P5
RUNCFF FRCM PROPOSED BASIN PS5
0.003
¢} 75
0.080

?4a
RUNCFF FRCM PRCPOSED BASIN P4a
0.006

PAGE 5



LINE

187
168
169
170
171

172
173
174

175

178
173
180
181

193

195
196
197

198
199

KK
KM
BA
Ls
uD

KX
KM
HC

KK
K
RD

KK
KM
HC

HEC-1 INPUT

P4b
RUNOFF FRCM PRCPOSED BASIN P4b
0.010
Q 87
9.087

COMB
COMBINE PREV
4

RT
ROUTE DOWNSTREAM IN PIPE
750 0.044

0.013 CIRC

Pl
RUNOFF FRCM PROPOSED BASIN Pl
0.056

P3
RUNOFF FRCM PROPCSED BASIN P3
0.016
1] 37
0.115

P9
RUNOFF FRCM PROPOSED BASIN P9
0.008

P10
RUNOFF FROM PRCPOSED BASIN PlO
0.065

o
~1
v

(=]
[ 5]
™
w

ceM
COMBINE RCUTE W/PL,P3,P9&P10

5

PAGE 6



LINE

202
2903

204
205
206
207
208

209
210
211
212
213

217
218

227
228
229
2130
231

232

KK
KM
RD

KK
XM
BA
Ls
uD

RT
RCUTE IN OPEN CHANNEL TO P2
1050 0.023 0.025 TRAP 10
P2
RUNOFF FROM PROPOSED BASIN P2
0.038
1] 75
0.084
P11l
RUNOFF FRCM PROPOSED BASIN Pll
0.033
0 75
0.092
COM-D13
COMBINE UPSTREAM, P2&Pll
3
RT-D13E
ROUTE D12 THROUGH E
5100 0.0314 0.025 TRAP 0
E
RUNOFF FRCM EXISTING BASIN E
0.575
9 75
0.648
CM-ALL
4
28
RUNOFF FROM PRCPOSED BASIN P8
c.co02
0 87
0.088

PAGE
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INPUT
LINE

NO.

30

36

39

44

46

49

54

61

69

72

82

86

S0

34

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING {--->) DIVERSION OR PUMP FLOW
(.) CCNNECTOR (¢---) RETURN OF DIVERTED OR PUMPED FLOW
A
v
v
RT-AB
B
COM-AB............
v
v
RT-BE
c
v
RT-CE
DL
Dlb
D2
CCM-PR......... ..t
v
A\
RT-PR
D4
v
v
RT-D4
D2
DS
Dé
[0 T =



97

101

104

lo8

111

120
113

123

131

134

138

151

154

D7
COM-D7............
D8
CoM-D8............
D9
COM-D9............
------- > DIVL
DIV1
Dlo
D12
v
v
RT-D12
COM-DLL. ... .. . it iiiiaiiniinans
P6
P7
CoM. ... . e
v
v
RT
PS
P4a
COMB. . ... ittt iiaiini o

D11

P4b



178

178

183

isa

193

198

201

204

209

214

217

220

225

227

{*¥*+) RUNOFF ALSO COMPUTED AT THIS LOCATION

RT

2]

P9

Plo



HECl S/N: 1343001727

ok Rk *

*

*

e e e e e

FLOOD HYDROGRAPH PACKAGE
MAY 1991
VERSION 4.0.1E

RUN DATE 12/16/1996 TIME

(HEC-1)

10:00:34

HMVersion: 6.33

Wk wkkd bk

-

*

L2222 R A2 2222 A A Pl P e L

BARKZER EOMES,
1955 BARING BLVD.

SPARKS,

DESERT HIGHLANDS - OVERALL W/PROPOSED UNITS 2 AND §

DECEMBER 199¢

INPUT FILS NARME:

INC.

NV 89434

ALLPRS .DAT

INPUT FILE NAME. ALLPR5S.OUT

DEVELOPED CONDITION (UNITS 2&5)
Q5-24 HOUR STCRM

RAINFALL FROM NOAA ATLAS 14-VOL 1-SEMI ARID SOUTHWEST U.S.
24-HCUR RAINFALL DERIVED FROM REGIONAL GROWTH FACTORS AS PER WASHCZ

Data File: ALLPR5.DAT

dk ke kdwdhodde ik ded dededdeddk ke kd ek kok bk k

*

-

*

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

*

*

e drddrdr drdrodedr dredeodrde ki e e e ke e ek e e ek e ek Wk

COUNTY HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL (WCDDM) TABLE 601

LAG TIMES CCMPUTED USING STANDARED
DEPTH-AREA-REDUCTICN-FACTORS (DARF’S) COMPUTED USING
FIGURE 604 OF WCDDM-CURVE NUMBERS FRCOM SCS TABLES

MUSKINGUM-CUNGE RCUTING METHODOLOGY

28 IO CUTPUT CCNTRCL ARIABLES
IPRNT 5
IPLCT o]
CSCAL 0.
IT HYDROGRAPH TIME DATA
NMIN 8
IDATE 1 1]
ITIME osoe
NQ 300
NDDATE 2 9
NDTIME 552
ICENT i3
CCMPUTATICN INTZRVAL

TOTAL TIME BASE

PRINT CONTROL
PLOT CCNTROL
HYDROGRAPH PLCT SCALE

MINUTES IN CCMPUTATICN
STARTING DATE
STARTING TIME

FORM 2 OF WCDDM

INTERVAL

NUMBER CF HYDROGFPAPH CRDINATES

SNDING ZATE
ENDING TIME

ZENTURY MARK

0 13 HCURS
319.87 HOURS



JP

ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

MULTI-PLAN OPTION
NPLAN

MULTI-RATIO OPTION

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

1 NUMBER OF PLANS

RATIOS OF PRECIPITATICN

1.00 0.39



PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATICS APPLIED TO PRECIPITATION
OPERATICN STATION AREA PLAN RATIO L RATIO 2
1.00 0.99

HYDROGR®PH AT

A 0.85 1 FLCW 26. 25.
TIME 12.67 12.67
ROUTED TO
RT-AB 0.85 1 FLOW 25. 24.
TIME 12.80 12.80
HYDROGRAPH AT
B 0.92 1 FLOW 24. 23.
TIME 12.93 12.93
2 CCMBINED AT
COM-AB 1.76 1l FLOW 49. 47.
TIME 12.80 12.80
ROUTED TO
RT-BE .76 1 FLOW 49. 47.
TIME 13.07 13.07
HYDROGRAPH AT
< 0.69 i FLOW 20. 19.
TIME 12.80 12.80
ROUTED TO
RT-CE 0.6 1 FLOW 19. 19.
TIME 12.33 12.93
HYDRCGRAPH AT
D1 0.37 1 FLCW 13. 13.
TIME 12.53 12.53
HYDROGRAPH AT
Dlb 0.00 1 FLOW 0. 0.
TIME 12.12 12.13
T{DROGRAPH AT
D2 0.02 1 FLOW 7. 7.
TIME 12.13 12.13
2 CCMBINZD AT
CCM-PR 0.39 1 FLCW 15 15
TINE 12.53 12.53
ROUTED TO
RT-PR 0.339 1 FLOW 15. 15.
TIME 12.53 12.53

HYDROGRAPH AT



ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

S CCMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 CCHMBINED AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

D4

RT-D4

D3

D5

Dé6

COM-2?R2

CCOM-D7

D8

ccM-D8

D3

CCOM-Ds

DIV1

bl19

.01

.01

.0l

.00

.00

-42

.00

.42

.43

.0l

.44

.44

ala
L)

.00

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLCY
TIME

12.13

12.27

[

12.2

~

12.13

12.13

18.
12.40

12.13

20.
12.27

12.
12.27

12.13

12.13

12.13

12.27

12.13

17.
12.40

[
[}

.13

1
i

12.27

12.13

12.27

19.

b



RCUTED TO

HYDROGRAPH AT

4 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

RCQUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

4 COMBINZED AT

ROUTED TO

HYDROGRAPH A

H

HYDROG!

]

ADE

D12

RT-D12

Dl1

CoM-Dl11

P6

coM

RT

P5

P4a

P4b

COMB

RT

Pl

P3

.01

.01

.02

.47

.Go

.00

.47

.00

.01

.ol

.43

.02

-

[

FLOW
TIME

FLCW
TIME

FLOW
TIME

FLOW
TIME

FLCW
TIME

FLOW

TIME

FLCW
TIME

FLCW
TIME

FLCW

TIME

12.13

12.27

12.13

17.
12.27

12.12

12.13

19.
12.13

19.
12.

[ ¥]
-3

12.13

12.13

12.13

24 .
12.13

23.
12.13

1s.
12.27

12.13

12.13

12.13

16.
12.27

12.13

12.13

19.
12.13

18.
12.27

12.13

12.13

12.12

24,
12.13

23.
12.13

'
[ 3]
13
-1



HYDROGRAPH AT

5 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

4 COMBINED AT

HIDROGRAPH AT

P9

P10

CCM

CoM-D13

RT-D13E

5]

CM-ALL

P8

w

.0l

.06

.64

.64

.04

.03

271

.11

.74

.00

b

(=

FLOW
TIME

FLCW
TIME

FLCW
TIME

FLOW
TIME

FLCW
TIME

FLOA

TIME

FLOW
TIME

FLCW
TIME

12.40

49.
12.27

12.27

12.13

S1.
12.27

55.
12.40

15.

101.
12.392

12.13

4.
12.13

12.40

48.
12.27

46.
12.27

12.13

43.
12.27

54.
12.40

11,
12.93

98.
12.53



ISTAQ

CONTINUITY SUMMARY

FOR PLAN
RT-AB

CONTINUITY SUMMARY

FOR PLAN
RT-BE

CONTINUITY SUMMARY

FCR PLAN
RT-BE

CONTINUITY SUMMARY

FOR PLA

RT-CE

CONTINUITY SUMMARY

CONTINUITY SUMMARY

i

CONTINUITY

FCR PLA

ELEMENT DT
(MIN)}
= 1 RATIO= 0.00
MANE 2.2
(AC-FT) - INFLOW=0
= 1 RATIC= 0.00
MANE 2.490
(AC-FT) - INFLOW=0
= 1 RATIO= 0.00
MANE 3.20
(AC-FT} - INFLOW=0

RATIO= 0.00
3.20

(AC-FT) - INFLOW=0
= 1 RATIO= 2.00
MANE 2.30

(AC-FT) - INFLOW=0

1L PRATIO= .00
MANE 2.380
(AC-FT) - INFLOW=0

1 RATIC= 0.20
MANE 2.91

3

RATIO= 0.00

SUMMARY OF KINEMATIC WAVE -

MUSKINGUM-CUNGE ROUTING

(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPQOLATED TO
CCMPUTATION INTERVAL

PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK
(CFs) (MIN) (IN) (MIN) (CFS) (MIN) (IN)
25.64 772.80 0.18 8 .00 25.18 768 .00 0.18
.8171E+01 BEXCESS=0.0000E+00 OUTFLOW=0.8173E+0Ll BASIN STORAGE=0.146lE-02 PERCENT ERROR=

24.74 772.80 0.18 8

.7991E+01 EXCESS=0.0000E+00 QUTFLOW=0

49.42 78G.80 0.

.1599E+C2 EXCESS=0.0000E+00

W
~1

.59

.1661E+02 EXCESS=0.0000E+00

.66625+01 EXCESS=0.0000E+-00

XCESS=0.9900E+00

@
vl
=
Ut
ts1
4

o
=
1

o
=
(=]

18 8.

OUTFLOW=0.

780.80 9.18 8.

OUTFLOW=0.

CUTFLOW=0.

CUTFLOW=0.

.00 24.24 76€8.00 0.

.7993E+01 BASIN STORAGE=0.14452-02 PERCENT ERRCR=

00 48.88 784.00 0.18

1699E+02 BASIN STORAGE=0.14152-02 PERCENT ERROR=

00 47.25 784 .00 0.18

1662E+02 BASIN STORAGE=0.1400E-92 PERCENT ERROR=

.00 19.32 776.00 0.18

66545+01 BASIN STORAGE=0.139CE-02 PERCENT ERROR=

.00 12.63 776 .60 0.18

6517E+0l BASIN STCRAGE=D.1369E-02 PERCENT EZRROR=

.00

0.4213E+01 BASIN STORAGE=0.44965-03 PERCENT ERROR=

Q



RT-PR

CONTINUITY SUMMARY

FOR PLAN
RT-D4

CONTINUITY SUMMARY

FOR PLAN
RT-D4

CONTINUITY SUMMARY

FOR PLAN
RT-D12

CONTINUITY SUMMARY

FOR PLAN
RT-D12

CONTINUITY

SUMMARY

FOR PLAN
RT

CONTINUITY SUMMARY

FOR PLAN

RT

CONTINUITY

SUMMARY

FOR 2LAN

CONTINUITY SUMMARY

FOR PLAN
RT

CONTINUITY SUMMARY

14.95

- INFLOW=0.4125E+01 EXCESS=0.0000E+00

MANE 2.94
(AC-FT)
= 1 RATIO= 0.00
MANE 2.24
(AC-FT) - INFLOW=0
= 1 RATIO= 0.00
MANE 2.25
(AC-FT) - INFLOW=0
= 1 RATIO= 0.00
MANE 0.80
(AC-FT) - INFLOW=0

= 1 RATIO= 0.00

MANE

(AC-FT?

= 1 RATIO=

MANE

(AC-FT)

= 1 RATIO=

MANE

(AC-FT)

0.30

INFLOW=0.

0.c0
¢.33

INFLOW=0

0.00
0.39

INFLOW=0

= 1 RATIO= 0.00

MANE

(AC-7T)

L RATIO=

0.62

0.00
0.62

INFLOW=0

2.96

.2703E+00 EXCESS=0.0000E+00

2.95

.2668E-00 EXCESS=0.0000E+00

0.57

.7736E-01 EXCESS=0.0000E+00

7565E-01 EXCESS=0.0000E+GO

18.88

.34845+01 EXCESS=0.0000E+00

18.56

.2423E-01 SXCESS=C.0000E+0C

23.81

.3927E+01 SXCESS=0.00C0E+00

743 .49 0.

731.77 0.

730.45 0.

735.20 0.

728 .64 0.

729.15 0.

20 8.

CUTFLCW=0.

56 8.

OUTFLOW=0.

56 8.

QUTFLOW=0.

18 8

QUTFLOW=0.

18 a.

OUTFLOW=0

.14 8.

QUTFLOW=0.

OUTFLCW=0.

.18 8.

CUTIFLOW=0.

15 8

QUTFLOW=0

.00 0

00 14 .84 752.00 0.20

4125E+01 BASIN STCRAGE=0.4213E-03 PERCENT ZRROR=

090 2.55 736.00 0.

2703E+00 BASIN STORAGE=0.2273E-03 PERCENT ZRROR=

[+0] 2.50 728 .60 0.56

2668E+00 BASIN STORAGE=0.2363E-03 PERCENT ERROR=

.39 736.00 0.18

7749E-01 BASIN STORAGE=0.4816E-~03 PERCENT ERRCR=

00 0.41 736.00 c.13

.7578E-01 BASIN STORAGE=0.4755E-03 PERCENT ERRCR=

00 18.87 736.00 0.14

3484E+01 BASIN STORAGE=0.25656E-04 PERCENT ERROR=

.00 18.34 736.00 0.14
24235+01 BASIN STCRAGI=0.26938-54 PERCENT ERRCR=
0o 23.01 728.00 0.15

3935E+01 BASIN STORAGE=0.4514E-04 PERCENT ERROR=

00 22.62 723.00 Q.

.3927E+0) BASIN STCRAGE=0.4476E-04 PERCENT ERROR=

<«
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EXCERPTS FROM PREVIOUS DRAINAGE STUDIES



EXCERPTS FROM WRC ENGINEERING DRAINAGE
EVALUATION FOR EASTLAND HILLS CHANNEL



INTRODUCTION

The purpose of this Drainage Evaluation (Evaluation) is to address the outfall system capacities for storm
runoff originating in the Pah Rah Canyon and to provide drainage improvement alternarives to accommodate
storm runoff from the Pah Rah Drainage Basin (see Figure 1).

The existing outfall system consists of a channel (Eastland Hills Channel) that is located within the Eastland
Hills subdivision, road cross-culverts, and a storm sewer system that ultimately discharges into the North
Truckee Drain. The ability of this system to adequately convey storm runoff is suspect, and it has been
reported that flooding commonly occurs where an existing natural channel passes the Jerry Whitchead
Elementary School.

GENERAL LOCATION

The Eastland Hills Channel is located in the City of Sparks, Washoe County, Nevada in the northwest quarter
of Secton 35, Township 20 North, Range 20 East of the Mount Diablo Meridian. The reach extends from
Vista Boulevard to Lida Lane (see Figure 2). The channel is located more or less parallel to the southern
boundary of the Pah Rah Mountain Park near the Jerry Whitehead Elementary School and meanders through
and along the Eastland Hills Subdivision Unit N®’s. 1-A, 1-B and 2. Flows in the channel cross under Vista
Boulevard, Shadow Lane and Round Mountain Road via culverts and the channel terminates at the intersection
of Lida Lane and Springland Drive.

HYDROLOGIC ANALYSIS

The 100-year design flows are based on a previous memorandum for the Conceprual Cost Estimates for
Drainage Improvements (Memorandum), prepared by WRC Engineering, Inc. and dated April 2, 1996. In
the Memorandum a preliminary hydrologic analysis was obtained for the Pah Rah Drainage Basin. The total
undetained historic flow and developed flow at Vista Boulevard (Design Point A4 of Figure 1) was determined
to be 1,367 cubic feet per second (cfs) and 1,431 cfs. respectively. Two detention ponds (Design Points Al
and A2 of Figure 1) were proposed that reduced historic flow and developed flow at Vista Boulevard to 617
cfs and 710 cfs, respectively. The preliminary design of the two detention ponds did not take into account
the capacities of associated culvert, storm sewer and streets downstream of the Eastland Hills Channel. In
this evaluation, the developed flow of 710 cfs was used to evaluate existing drainage facilities, potential
drainage problems and alternative drainage improvements. If the detention ponds are not constructed, the
alternatives discussed herein would have to be sized for approximately twice the flow used in this Evaluation,
resulting in substantial increases in construction costs.
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EXCERPTS FROM WRC ENGINEERING MEMORANDUM:
CONCEPTUAL COST ESTIMATES FOR DRAINAGE
IMPROVEMENTS



WRC ENGINEERING,
NANA__T 1

MEMORANDUM

e

TO: Scott Barnes
FROM: Bruce J. Butmer%
B.J. Urbiztondo
SUBJECT: Conceprual Cost Estimates for Drainage Improvements
DATE: April 2, 1996
WRC FILE: 1942/3

Per our telephone conversation today, we have developed conceptual cost estimates for potential
drainage improvements in the Vistas and Pah Rah areas. These estimates are very preliminary and based on
potential configurations of the subject facilities. At the present time we have only begun to develop the
hydrologic and alternative improvements analyses for the subject areas, and facility requirements could change
dramatically from those discussed herein as the master plans become better defined. Nevertheless, these
figures should provide some guidance for developing estimated budgets for capital improvements to be
implemented in the upcoming years.

1. Pah Rah Detenton Basins

Based on the detention storage requirements obtained through our preliminary hydrologic
analysis for the Pah Rah area, we have determined that two separate detention basins could
be constructed 1o substantially reduce flows at Sp&rles— Boulevard. These detention basins
would have stom\;e capacities of approximately 25 and 67 acre-feet, and would result in 100-
year flows at Sparks Boulevard of approximately 700 cubic feet per second (cfs). This
compares [0 a historic flow of 1,400 cfs at this location. We have estimated the cost of
design and construction of these detention facilities to range from $15,000 to $20,000 per
acre-foot.

The detention cost estimates were estimated through review of two projects designed by our
office. One of these projects was a water storage reservoir that included 23 acre-feet of
storage, an approximate 30-foot high earth dam with concrete baffle chute spillway, and an
outlet structure. Total construction cost of this facility was approximately $15,600 per acre-
foot, not including engineering costs. The second project reviewed for comparative purposes
was a 30 acre-foot detention basin, in the Denver metro area, currently being designed by
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Mr. Scott Barnes

April 2, 1996

WRC File: 1942/3

Page 2

our office. The basin consists of a 10-foot high embankment (to be used for a road) and
emergency overflow into a box culvert beneath the road. The engineering estimate for this
project is approximately $16,700 per acre-foot of storage.

Eastland Hills Channel Improvements

The cost of improving the Pah Rah basin outfall channel from Vista Boulevard to Lida Lane
was estimated based on a design flow of 1,500 cfs. This design flow does not include flow
reductions obtained through implementation of the Pah Rah detention basins described above.
The improvements evaluated include constructing box culverts at Vista Boulevard, Shadow
Lane and Round Mountain Road; improving the existing swale through the park and
schoolyard just downstream of Vista Boulevard; and constructing three drop structures along
the improved channel. Total cost of these improvements, including engineering, was
estimated to be $750,000. These improvements were defined based on the assumption that
existing facilities from Lida Lane and downstream to the North Truckee Drain have adequate
capacity to convey the assumed design flow.

Vistas Area Drainage Improvements

At the present time several options for stormwater management in this area are being
considered. The final recommended facilities could either be local systems with relatively
small detention basins, or a larger regional system incorporating a large detention facility.
We currenty consider that budgeting from $750,000 to $1,000,000 of capital improvement
resources for drainage improvements in this area would provide adequate funding for initial
local system improvements or the first development phase of a larger-scale regional
stormwater management system. This cost figure is based on the estimated cost of an outfall
system from near the proposed Detention Pond #2 (Summit Engineering, January 1993) to
the North Truckee Drain to fully convey undetained runoff, or the potential construction of
a regional detention facility north and east of the Disc Drive/Sparks Boulevard area.

Please understand that the cost estimates presented above are preliminary and conceptual, and are only
intended to provide an order-of-magnitude estimate for drainage improvements in the subject areas.
Final system configurations and costs could vary markedly from those presented above as the
hydrologic models and alternatives evaluations for the drainage systems are further developed.

If you have any questions or comments regarding this subject, please do not hesitate to call.

BIB/RJU/jlb
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* SEPTEMBER 1590 *
* VERSICN 4.9 A
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HZC-1 XNOWN AS HECL (JAN 73), HEC1GS, HEC1DB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
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NEW OPTICNS: DAMBREAK OUTFLCOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATICN INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATE:GREEN AND AMPT INFILTRATION

HEC-1 INPUT PAGE 1

LINE ID... ... 2 e 2.0 i 4.....

*DIAGRAM
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INPUT

LINE (V) ROUTING
NO. {.) CCNNECTOR
10 BAS-Al
v
v
5 DET-1
20 - BAS-A2
v
v
24 - DET-2
29
33 CCMB-1............
v
v
35 RT-1
37 . BAS-A4
41 COMB-2............

(--->) DIVERSION OR PUMP FLOW

(<---) RETURN OF DIVERTED OR PUMPED FLOW

(**=) RUNOFF ALSO CCMPUTED AT THIS LCCATICON

LEkk kTR T TR TREC R AT R kA kT AR ECC AT TRTEY

*

*

*

FLCCD HYDROGRAPH PACKAGE
SEPTEMBER 1990
VERSION 4.0

RUN DATZ 03/25/1996 TIME

(HEC-1) »
.
.
.
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-
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PAH RAH DETENTICN BASINS RUNCFF ANALYSIS
WRC ENGINEZRING, INC. MARCH 1995
100-YEAR STORM4

HEISTORIC LAND USE CONCITIONS

9 I0 COUTPUT TCNTRCL VARIAZLIS
IPRNT 3 PRINT CONTROL
IPLOT S PLOT CONTROL
QSCAL 9. HYDRCGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA

NMIN

MINUTES IN CCMPUTATION INTERVAL
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*
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IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDRCGRAPH ORDINATES
NDDATE 4 0 ENDING DATE
NDTIME G245 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA

.25 HOURS
74.75 HOURS

QUARE MILES

PRECIPITATICN DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
S3TORAGE VOLUME ACRE-FEET

SURFACE AREA
TEMPERATURE
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EREEERIXICRTRY
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DEGREES FAHRENHEIT
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10 RX *

TEEXK
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11 BA

12 PH
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i4 UD

x
BAS-AL *
*

Wk kwk

BBASIN RUNCFF DATA

SUBBASIN CHARACTERISTICS

TAREA 1.77 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR  0-PERCENT HYPCTHETICAL STORM
..... HYDRO-35 ......  cuvveeecueeeves TE=40 1euniooiianene.  viveree.... TP-49
5-MIN 15-MIN 60-MIN  2-HR 3-HR 6-HR  12-HR  24-HR 2-DAY  4-DAY  7-DAY
.41 .75 1.25 1.38 1.48 1.58 2.05 2.40 .00 .20 .00
STORM AREA = 1.77
SCS LCSS RATE
STRTL .31 INITIAL ABSTRACTION
CRVNBR 86.30 CURVE NUMBER
RTIMP .30 PIRCENT IMPERVIOUS AREA
SCS DIMENSIONLESS UNITGRAPH
TLAG .60 LAG
wwi
UNIT HYDROGRAPH
18 IND-OF-PSRICD CRDINATES
1 5C6. 866 917 757. 438 310. 204. 130,
4. 35 23 4. 1€. 7. 4. 1.
wx ko Rww rew

Th® AN whE wokk kW www KkE wEX WhRT kwk Ak Awk KA x kFEk kET whk kWN ARE kWA KA K RET ARP wEE www kwk hwk kwk RRE AR R ok ww

85.



HYDROGRAPH AT STATION BAS-Al

TOTAL RAINFALL = 2.39, TOTAL LOSS = 1.24, TOTAL EXCESS = 1.16
PEAK FLOW TIME MAXIMUM AVERAGE FLCW
6-HR 24-HR 72-HR 74.75-HR
(CFS) (HR)
(CFS)

606. 13.00 181. 535. 18. 18.
(INCHES) -949 1.158 1.158 1.158
(AC-PT) 920. 109. 109. 1c9.
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* *

Awx kT EN TR ETNN
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IPRNT 1 PRINT CONTROL
I2LoT 0 PLCT CONTROL
QSCAL ] HYDRCGRAPH PLOT SCALE

HYDRCGRAFH RCUTING DATA

17 RS STORAGE ROUTING

NSTPS I NUM3ER CF SUBREACHES

ITYP STOR TYPEZ OF INITIAL CCNDITICN
RSVRIC .0C INITIAL CCNDITION
X .08 WORKING R ANC D COEFFICIENT
18 sv STCRAGE .0 1.2 2.0 3.2 4.0 20.90 1c¢.0
19 SQ DISCHARGE 9. 13. 50. 50. 5GC. 50. 50.
rkw

I R L R Ry A e e R L R A R L R A A R R L AR Il Rl L e T T T

HYDRGOGRAPH AT STATIC DET-1
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DA MCON HRMN CRD CITFLOW STIRAGZ - CA MCN HRMN CRD CUTFLCW STCRAGE * CA MON HRMN CRD OUTFLOW STCRAGE

* "
pS 30C3 1 0 23 * 2 0230 101 50. 54.53 * 3 0200 201 0. 90
1 3015 2 Q .28 M 2 Cii5 1902 50. £3.67 * 3 0215 2902 0. .o
i C330 3 0 22 - 2 0130 102 50. 52.74 * 3 230 203 0. .00
1 0043 4 0 3 * 2 0145 104 50. 51.78 * 3 0245 204 0. .00
1 cioc 5 0 20 hd 2 9200 105 50. 50.79 * 3 0300 205 0. .0C
1 Ccl15 6 0 36 * 2 0215 106 50. 459.79 * 3 0315 206 0. .00
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0130 7 0. 00 - 2 0230 197 50. 48.78 * 3 0330 207 0. .00
0145 8 0. .00 b 2 0245 108 S0. 47.75 * 3 0345 208 0. .00
0200 9 0. .00 * 2 6300 199 50. 46.73 * 3 0400 209 0. .co
0215 10 0. .0c * 2 0315 110 50. 45.70 * 3 0415 210 0. .00
0230 11 0. .00 * 2 0330 111 SO. 44.67 * 3 0420 211 0. .0C
0245 12 0. .00 * 2 0345 112 50. 43.64 * 3 0445 212 c. .C0o
0300 13 0. ) b 2 G480 113 50. 42.61 * 3 0800 213 0. .00
0313 14 0. .00 h 2 0415 114 50. 41.57 * 3 0S15 214 0. .00
0330 15 a. -00 L 2 0430 115 50. 40.54 * 3 0530 215 0. .00
0345 16 g. .00 * 2 0445 116 50. 39.51 * 3 0545 216 0. .00
0400 17 0. .00 - 2 0500 117 S0. 38.47 - 3 088 217 0. .00
0415 i8 0. .00 = 2 0815 118 S0. 37.44 > 3 Q813 218 0. .co
0430 19 0. -00 * 2 9530 113 5C. 36.41 - 3 96290 21¢ 0. .00
0445 20 0. .00 * 2 0545 12¢C 50. 35.38 * 3 0645 220 0. .00
0500 21 0. .80 * 2 0600 121 50. 34.34 * 3 0720 221 0. .00
0s1 22 0. .00 * 2 0615 122 50. 33.31 4 3 0715 222 0. .00
0530 23 0. .0 * 2 0630 123 50. 32.28 * 3 0720 223 0. .00
0545 24 0. .CC * 2 0645 124 50. 31.24 * 3 0745 222 0. .00
05C0 25 Q. 00 * 2 §70C 125 50. 30.21 * 3 08C0 225 0. -00
06l 26 0. 00 - 2 07iS 126 50. 29.18 * 3 0813 228 0. .00
0630 27 0. oo * 2 6730 127 50. 28.24 * 3 0830 227 0. .00
0645 28 0. 4 * 2 0745 128 50. 27.11 - 3 0845 228 0. .00
0700 29 9. 00 * 2 0800 129 S0. 26.08 * 3 09C0 229 0. .00
0715 30 0. 20 - 2 4815 130 50. 25.05 * 3 0315 230 0. .00
¢730 31 0. co * 2 0830 131 50. 24.01 * 3 0330 231 9. .00
0745 32 0. ce * 2 €845 132 50. 22.98 * 3 8945 232 0. .00
G800 33 0. a9 * 2 9900 133 50. 21.35 b 3 1200 233 Q. .00
0815 34 0. co * 2 0915 134 S0. 20.91 > 3 1013 234 0. .00
2830 35 0. 09 . 2 0930 135 50. 19.88 * 3 1032 235 0. .00
0845 36 0. 00 * 2 0945 1356 50. 18.85 * 3 1045 236 0. .00
99C0 37 0. 00 * 2 %200 137 50. 17.81 * 3 1100 237 0. .co
0915 38 c. 28 * 2 1025 133 S0 16.78 * 3 1.1 238 0. .00
0930 39 0. (] * 2 103c 139 ET 15.75 - 3 1239 233 0. .09
2945 10 0. .04 * 2 1045 140 50 14.7 b 3 1145 240 0. .00
2000 41 1 07 - 2 1160 141 se 13.68 - 3 1200 241 0. 00
1015 42 3 1z * 2 1115 142 50. 12.65 * 3 1215 242 0. .C0o
1630 43 2 i8 * 2 1130 143 S0. 11.62 - 3 1232 243 0. .C0o
1045 44 3 .25 * 2 1145  14¢ 50. 10.538 hd 3 1245 244 0. a0
110¢ 45 4 .35 * 2 1200 145 s5C. 9.55 * 3 1320 245 0. .0C
1115 46 E] .48 * 2 1225 146 50 8.52 * 3 1325 246 0. .00
113¢C 47 6 54 - 2 1230 147 50 7.48 * 3 1330 247 0. .00
1145 43 9 87 * 2 1245 148 50 5.45 * 3 1345 248 0. 00
12090 49 2z 1.390 * 2 1320 149 S0 5.42 * 3 2400 249 0. .00
1215 50 50 2.71 = 2 1315 150 39 4.28 i 3 1:25 259 0. .0C
123¢ 51 58 7.07 - 2 1330 1151 S0 3.35 * 3 1430 251 0. .00
1245 52 50 15.57 b Z 1345 152 5C 2.32 * 3 1445 252 0. 00
1300 53 5C. 26.53 * Z 1400 153 30 1.49 * 3 1520 253 0. Y
1315 54 5G. 37.27 hi 2 1415 154 12 1.06 - 3 131% 234 0. .00
1330 S5 5Q. 43.80 * 2 1430 155 £ -84 * 3 1539 253 0. Cco
13453 56 59. 51.8¢C - 2 1443 156 7 -69 * 3 1543 256 0. .00
1200 57 5G. 55.93 * 2 1588 137 5 .56 * 3 L1508 287 c. ac
1415 53 S0. 58.82 * 2 1515 3 .48 - 3 1515 288 0. co
1430 S5 50. 65.83 * 2 1530 4. .37 * 3 15386 283 0. oc
1445 83 50. 62.22 * 2 3. 3c * 2 1545 260 0. (1Y
1538 EM 59. 63.29 - 2 1550 181 2. 24 - 3 1738 261 0. 00

62 39. 63.85 - 2 1615 152 2. 20 * 3 1715 Ze2 g. ce
1510 63 S0. 64.31 * 2 1530 163 2. i6 - 3 1732 263 0. .00
1543 64 50. 64.37 * 2 1645 154 1 13 * 3 1745 264 0. -0¢C
1600 63 50. 64.93 * 2 1700 165 1 11 * 3 139 265 0. .00
1315 68 50. 85.29 * 2 1715 165 1 .09 - 3 1815 266 0. 00



1 1630 67 50. 65.56 * 2 1730 167 1. 07 * 3 1830 267 0. -00
1 1645 68 50. 65.78 * 2 1745 168 1. .06 * 3 1845 268 a. .00
1 1700 69 50. 65.97 * 2 1800 169 0. .05 i 3 1900 269 0. .00
1 1715 70 50. 66.12 * 2 1815 170 0. .04 * 3 13815 270 g. .00
1 1730 71 50. 6§6.23 * 2 1830 171 a. .03 * 3 1930 271 0. .00
1 1745 72 50. 66.31 * 2 1845 172 0. .02 - 3 1945 272 0. .00
1 1800 73 50. 56.34 * 2 1900 173 0. .02 * 3 2000 273 0. .00
1 1815 74 50. 56.35 - 2 i915 174 0. .02 * 3 2015 274 0. .00
1 1830 75 50C. 66.30 * 2 1930 175 0. .01 * 3 2030 275 0. -00
1 1845 76 50. 66.20 - 2 1%45 176 0. .01 * 3 2045 276 0. .00
1 1900 77 s50. 66.03 * 2 2000 177 0. .01 - 3 2100 277 0. .00
1 1915 78 50. 65.80 - 2 2015 178 0. .01 * 3 2115 278 0. .00
1 1330 79 S50. 65.53 - 2 2030 179 0. .01 * 3 2130 279 0. -00
: 1945 80 50. 65.21 * 2 2045 180 0. .00 * 3 2145 280 9. .00
1 2000 81 50. 64.87 * 2 2100 181 0. .00 * 3 2200 281 0. -00
1 2015 82 50. 64.50 * 2 2115 182 0. .00 - 3 2215 282 0. .00
1 2030 83 50. 64.10 * 2 2130 183 0. .00 = 3 2230 283 0. .00
1 2045 84 50. 63.89 * 2 2145 184 0. .00 * 3 2245 284 0. .00
1 2100 85 50. 63.27 * 2 2200 185 0. .00 * 3 2300 285 a. .ce
1 2115 86 50. 62.32 * 2 2215 186 0. .00 * 3 2315 286 0. .00
1 2130 87 50. 62.37 * 2 2230 187 c. .00 * 3 2330 287 0. .00
1 2145 838 50. 61.89 * 2 2245 188 o. .C0 i 3 2345 288 0.. .00
: 2290 89 50. 61.41 = 2 2300 189 0. .Co - 4 0000 289 0. .00
1 2215 90 50. 60.92 * 2 2315 190 0. .00 * 4 001s 290 0. .00
1 2239 91 50. 60.41 * 2 2330 is5: 0. .00 * 4 0030 291 0. .00
1 2245 92 50. 52.30 hd 2 2345 192 0. .00 * 4 0045 292 0. 00
1 2300 93 50. 53.37 * 3 co0co 193 C. .0C * 4 010C 293 0. .00
i 2315 94 s0. 58.84 * 3 0015 194 c. .00 * 4 0115 294 0. .00
1 2330 95 50. 58.29 * 3 c03C 195 0. .00 * 4 0130 295 0. .00
1 2345 96 50. 57.74 hi 3 0045 196 0. .00 * 4 0145 296 C. .30
2 000G 97 50. 57.18 - 3 0100 137 o. .Co * 4 0200 297 Q. .00
2 00615 98 50. 56.50 * 3 0ii5 198 0. .00 * 4 0215 298 0. .00
2 0030 99 50. 55.929 * 3 0130 199 9. .00 hi 4 0230 299 0. .00
2 0045 160 50. 55.30 * 3 0145 200 0. .00 hd 4 0245 300 0. .00
" =

I 2 R R R L R R R R R R R R L L R e 1t I I T I I

PEAK FLCW TIME MAXIMUM AVERAGE FLOW
6§-HR 24-ER 72-HR 74.75~HR
+ (CFS) (HR)
(CFS)
+ S0 12.25 50 50 18 18
(INCHES) .263 1.051 1.158 1.158
(AC-FT) 25. 99. 139. 109.
PEAX STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-ER 72-HR 74.75-HR
+  (AC-7T) {HR)
68. 18.25 65. 46. i5. 15.
CUMULATIVE AREA = 1.77 s¢ Mz

dkRw XEW www Kww KWW WAW WAWK KAX AWW EWT WAK whkhk wwk www kkk kwk whkh wkr wkk whkx wkk whkw WEkk AW whkw whkw k¥t kwkn kkk hxk khk¥ kbw www

FExAWAR IR ATTTY

L) -



20 KK * BAS-A2 * BASIN A2 RUNOFF
L 2 *
Rk xR hkok ook w ok
SUBEASIN RUNOFF DAT?
21 BA SUBBASIN CHARACTERISTICS
TAREA .69 SUBBASIM ARZA
PRECIPITATION DATA
12 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STCRM
Ceee HYDRO=35 ......  cevucenenaraenn TP-40 tiiintiiiieins e TP-49 ....
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR 2-DAY 4-DAY  7-DAY
.41 .75 1.25 1.38 1.48 1.68 2.05 2.4C .00 .00 .00
STORM AREA = .69
22 LS SCS LOSS RATE
STRTL .23 INITIAL ABSTRACTION
CRVNBR 86.06 CURVE NUMBER
RTIMP .00 2ERCENT IMPERVICUS AREA
23 UD SCS DIMENSICNLESS UNITGRAPH
TLAG .59 LAG
*hw
UNIT HYDRCGRAPH
14 END-OF-PERICD CRDINATES
116 331. 453. 363, 198. 114. 64. 36. 20.
7 4 2. 0
* ik ww -wr W i, wwr
HYDROGRAPH AT STATION  BAS-A2
TOTAL RAINFALL = 2.40, TOTAL LO33 = i.24, TOTAL EXCESS = 1.16
PEAK FLOW TIME MAXIMUM AVERAGE FLCW
6-HR 24-HR 72-HR 74.75-KR
(CFS) {HR)
{CFS)
292. 12.75 71. 22. 7. 7
(INCHES) .357 1.161 1.151 1.161
{AC-FT 35. 43. 43. 43.
CUMULATIVE ARZA = .69 SQ MI
¥xw XkT Iww Xk whkr dkwk Txkhk whkdk XTT Arw¥ kw¥k wHk¥T AXT FTAX KXNX AT XAXY WNWT wThF wEkw
xRk rkkrerrw
* *
24 KK - DET-2 = RCUTZ 3US-BASIN Az FLOWS THEROUGH DETENTION 20ND 2
- *

AxAKXRTRARERTR

1C-DAY
.00

kwk dwdk Twhk wedk www wxdk whkw wwkhk www kww

kW wkw



25 KO OUTPUT CONTROL VARIABLES

IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

26 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STCR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CCNDITION
X .00 WORKING R AND D COEFFICIENT
27 sV STORAGE .0 1.0 2.C 3.0 4.0 20.0 100.0
28 SQ DISCHARGE c. 0. 25. 25. 25. 25. 25.
wik

L R R R R R R A R R L A R A R R L R e A e R R R L e R Rl e R R T R 22 222222 a2 T]

HYDROGRAPH AT STATION DET-2

[T 222 R RO R r R A e R AR AR R R R R R R R R e R e R R R R T P R TP T T T T
* »

DA MCN #=RMN ORD QUIFLCOW STORAG.

* DA MON HRMN ORD CUTTLOW STCRAGE * DA MCN ERMN ORD OUTFLOW STCRAGE

- *
1 cG600 1 0. 09 « 2 ¢i0¢ 101 25, 15.680 * 3 0200 201 [} .09
1 0015 2 G. co hd 2 0115 102 25. 15.12 * 3 9215 202 0 .00
b3 0030 3 0. o0 - 2 013¢ 103 25. 14.52 M 3 0230 203 V] .00
1 2045 4 0. oo * 2 045 104 25. i4.11 * 3 0245 204 1] .00
1 0100 5 0. o0 * 2 0200 105 25. 13.50 * 3 0300 205 0. .00
1 6115 6 0. 00 hi 2 0215 1056 25. 13.09 * 3 0315 2Cse 0. .Go
1 ©130 7 0. o0 * 2 0230 1907 25. 12.57 * 3 0330 207 0. .CC
1 0145 8 0. ac * 2 0245 108 25. 12.05 * 3 0345 208 Q. .00
1 0200 9 0. .30 = 2 €300 199 25. 11.34 * 3 04900 209 Q. 00
1 0213 10 9. 30 * 2 0315 110 25. 11.03 * 3 c415 210 0. .00
1 0230 1l 0. .30 - 2 0330 i1 25. 10.51 * 3 43¢ 211 0. .30
1 0245 12 0. 00 * 2 0345 112 25. 9.99 * 3 0445 212 0. .00
1 2300 13 Q. .00 * 2 0490 113 25. 9.48 * 3 0590 213 0. -00
1 0313 14 9. .00 * 2 0415 114 25. 8.95 * 3 9515 214 0. 3C
1 0330 15 0. 80 * 2 0430 115 25. 8.44 * 3 0530 215 0. .00
1 93453 16 0. .3¢ 4 2 9445 116 25. 7.93 * 3 0545 2156 0. .00
1 2400 17 0. 20 - 2 $500 117 25 7.41 * 3 0600 217 0. .00
1 2415 18 0. ce * 2 0515 118 25 6.89 * 3 0615 218 0. .00
1 24390 1 0. 299 = 2 0530 119 25 6.38 * 3 0630 213 0. .00
1 3445 290 Q. SC hi 2 0545 120 25. 5.86 - 3 0645 220 0. .00
i £500 21 0. .00 - 2 060C 121 25 5.34 * 3 2700 221 0. .00
1 9515 22 0. .20 = 2 0615 122 25. 4.83 * 3 0715 222 0. .00
1 3539 23 0. .08 - 2 0630 123 25. 4.31 * 3 730 223 0. .00
1 0545 24 0. iy * 2 0645 124 25. 3.80 * 3 0745 224 0. .00
by 2500 25 ¢ .Co * 2 0700 125 2%. 3.28 = 3 98CC 225 0. -90
1 615 26 0. 93 * 2 07.5 128 25 2.76 - 3 2815 228 0. .90
b 2630 27 0. BRI * 2 0730 127 25. 2.25 * 3 9830 227 0. .00
1 5645 28 0. Q90 - 2 9745 128 21, 1.77 * 3 0845 223 0. .00
1 9700 29 c. 235 * 2 0806 125 16. 1.38 bl 3 2930 229 0. .Qc
1 0715 30 0. 92 * 2 0815 130 11. 1.1¢ h 3 2915 230 0. .00
i 0730 31 9. 20 * 2 0830 131 9. 89 * 3 0930 231 0. .90
1 3745 32 0. G * 2 0845 132 7. 72 ¥ 3 0945 232 0. .00



[ S

[ T T = T =T R R S~ R

[

L R R R R N = = S

S Y T S S R SR T - I T R N

1=

33
34
35
35
37
38
39
40
41
42
43
44
45
46
47
48
49
50

-

52
53
54
55
56
57
58
59
80
61
62
83
64
&5
66
67
638
k]
70
71
72
73
74
75
75
77
78
79
ad
-
82
83

w
w

@
%

83
89
90
91
92

c O O O O o o o o

[

n

LS |

[N

B W N

NN NN
vi o wvoown [V T

™

b
w

t
w

22.
23.
22,
24.

4.
24,
24.
24.
24.

24.

MONRNN NN NN NN NN
N W W (] P > Y da "

[
©

B e NNR
W W W 0 (%]

N NN

[ ¥

o A
NN NN NN NN N NN NDNNNNN NN

NONNNDN NN NN

NMNONNNNN NN

[+

Wow oW W

w
w

W

w

-3

NN N NN N NN

~

w

w
Y]

h
[ 8]

w

™
w
(]

W <
©

w W

N

~

o
[

b
(PO - 1Y
LV N

133
134
135
136
137
138
139
140
141
142
143
144
145
145

63
i64
165
166
157
158
169
170
172

H HF H NN W W s U

-

W W W W W WL W W W W W W W W W W W W W W W W W W W W W W W W W W W

w

W oW W W W W W W W W

W

0O O 0O 0O 0o 0O O 0O o 0o 0O 0O 0O 0O 0O O O 0O 0 0O 0O 0O 0 0O O O 0O 0O Q0 0O 0O O O 0 o o O o

0o o o
Wow W W oW W W

[¢)

0o O ©o O o O
O Y ™ B PV P

233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
252
251
252
253

292

Q 0O 0O O O 0O 0O O O O O 0 ©O 0 0 0 0 ©o 2 © 0 0 0 0o 0 0O O O 0 0 0 O oo 0 © 0o 0o 0o 0o 0o 0o o o o

o 0O O O O 0O O o ©

(=)

o o o O o 9

.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.Co
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



2360
2315
2330
2345
0000
0015
0030
0045

N NN N KB 2B

93
94
95
96
97
98
99
100

25. 13.51
25. 18.18
25. 17.85
25. 17.52
25. 17.18
25. 16.83
25. 15.48
25. 16.905

*

0000
0015
0030
0045
0100

W oW W ow W W

0115

w

0130
0145

193
194
195
196
197
198
199
200

0. .00
0. .co
0. .00
0. .00
0. .00
0. .00
0. .00
Q. .00

*

*

Lo R Y TR

0100
0115
0130
0145
0200
0215
0230
0245

293
294
295
296
297
298
299
300

0O O O O 0o © o o

.00
.00
.00
-00
.00
.00
.Co
.00

R R R R R L e R L R T e Y eI I I

PEAK FLOW
- (CFS)
+ 25.

PEAK STORAGE

+

(AC-FT)
24.

(HR)
15.00

(INCHES)
(AC-FT)

25.
.337
12.

24.

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW

24-HR

MAXIMUM AVERAGE STCRAGE

24-HR

.69

72-dR 74.75-HR
7. 7.
1.161 1.161
43. 43.
72-HR 74.75-HR
5. 4.

dwk kwk WAk w kkd kkd KhkX kW wAk whkt wvd Fww AEE kkw wkw kww khkdk wxwhk wEkE Sk kkw KWk hkw hkh kK XWR EET Aww kmFk Akk whw www kew waw

wxk Ak Tk EXNR TR

- -
29 XX * BAS-A3 * BASIN A3 RUNOFF
- -

krkmrkrkr kT rhr

SUBBASIN RUNCFF DATA

3C BA SUBBASIN CTHARACTERISTICS
TAREA .7C¢ SUBBASIN AREA
PRECIPITATION DATA
12 PH DEPTHS FOR 0-PERCENT HYPCTHETICAL STORM
..... AYDRO-35 ...... Ceeeaiaenaeas TP-A0 Lol ieen.... TP-49 oLl
5~MIN 15-MIN 60-MIY 2-HR 3-HR 6-HR 12-HR 24-HR 2-CAY 4-DAY 7-DAY 10-DAY
.43 .75 1.28 1.38 1.48 1.68 .25 2.4¢C .00 .¢c .00 .00
STORM AREA = 79
31 Ls 3C3 LCSS RATE
STRTZ 532 INITIAL RBSTRACTION
CRVNBR 85.00 CURVE NUMBER
RTIMP 9¢ PESRCENT IMPERVIOUS AREA
32 WD SCS DIMENSIONLZSS UNITGRAPH
TLAG .5% LAG



rww

UNIT HYDROGRAPH

16 END-OF-PERICD ORDINATES

82. 283. 412. 378. 265. 152.
13. 8. 5. 3. 2. 0.
LES rxw kww LA 2 o
HYDROGRAPH AT STATION BAS-A3
TOTAL RAINFALL = 2.40, TOTAL LOSS = 1.24, TOTAL EXCESS = 1.16
PEAX FLCW TIME MAXIMUM AVERAGE FLCW
6-HR 24-HR 72-HR 74.75
(CFS) {HR)
(CFS)
262. 12.75 72. 22. 7.
(INCHES) -954 1.1i60 1.150 1.
(AC-FT) 3s. 43 43
CUMULATIVE AREA = .70 8Q MI

*wk AT KXW

33 KK
34 HC
wrx

txx www

cwx

Hhkx kkw whkA hkwk AEX KEE XX WET AKX K*kE XXX kKT YWNT mxk kek WAE

LEEA AL AT R

= x
* CCMB-1 -~ CCMBINE BASINS Al,A2 AND A3
- -

dxkkwh kA hw ek

HYDROGRAPH COMBINATION
ICCMP 3 NUM3ER OF HYDROGRAPHS TO CCMBINE

Thw

ww eww v rew

HYDROGRAPH AT STATICON CCMB-1

94.

-HR

dhd kk¥ XAK AXW KAX whw wEE Trw WAX wAkh RRH KEK

TIME MAXIMUM AVERAGE FLCW
§-HR 24-HR 72-dR 74.75-HR
(HR)
(CFS)

12.75 146. 93. 33. 32.
( INCHES) -429 1.083 1.1359 1.159
(AC-FT) 2. i83. i95. i9%

CUMULATIVE ARZA = 1.15 5¢ MI

whw kxw kkw wwk kk¥ wRE wWWT wAW AYYE AhkX KAX hhkk AW whkk wkww kv¥ khkx hww

56.

dkk wAE KW

34. 21.

Ter wmw wwd

xw

whkX AHER

wEE Wk

2T



kxkwwkwhdhrwns

* -
35 KK * RT-1 = ROUTE 3 BASINS TO STUDY AREA BOUNDARY
* *

L2222 22 22 22 22 2

HYDRCGRAPH ROUTING DATA

36 RX KINEMATIC WAVE STREAM ROQUTING

L 50C0. CHANNEL LENGTH
s .035C SLOPE
N .025 CHANNEL ROUGHNESS CCEFFICIENT

CA .00 CONTRIBUTING AREA

SHAPE TRA? CHANNEL SEAPE

WD 30.00 BOTTCM WIDTH CR DIAMETER

4 5.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS

LA 2
COMPUTED XINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXTMUM
PEAK CELERITY
{MIN) {FT) (CFS) (MIN) (IN) (FPS)
MAIN 1.80 1.47 1.9 1666.67 336.08 770.65 1.16 14.09
CONTINUITY SUMMARY (AC-FT) - INFLCW= .1953E+03 EXCESS= .0C00Z+~00 OUTFLOW= .1953E+03 BASIN STORAGE= .1854E-04 PERCENT ERROR= .0

INTERPCLATED TO SPECIFIED CCMPUTATION INTERVAL

MAIN l.8¢C 1.47 15.0¢ 330.14 78C.00 1.1s
whn ke e LER ] * k% LR N4
HYDROGRAPH AT STATICON RT-1
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
§-HR | 24-HR 72-HR 74.75-HR
{CFS) (HR)
(CFS)

330. i3.00 146. 92. 33. 32.
( INCHES -428 1.3048 1.1:%9 1.152
{AC-FT 72. 183. 195. 195.

CUMULATIVE AREA = 3.15 5Q MI

wEX whw kRE Ewh KEX XA kww hww KKK wEW XEN xAhk REF AWk wkN XWX XXN XA wW NRK WK KX K RTw kWt A E EET HWE wakw wwd kkh kww whw khkk wwE

AEEXE RTINS

* *



37 KK * BAS-A4 ~* BASIN A4 RUNOFF
" *
e vk e deve W e o kN
SUBBASIN RUNOFF DATA
38 BA SUBBASIN CHARACTEZRISTICS
TAREA .72 SUBBASIN AREA
PRECIPITATION DATA
i2 PH DEPTHS FCR 0-PERCENT HYPCTHETICAL STCRM
e HYDRO-35 ...... ... ... o0 TP-40 .......... ... .0 cliiiaiaa.. T2-49 ....
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-~HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
.41 .75 1.25 1.38 1.48 1.68 2.05 2.40 .00 .00 .00
STCRM AREA = .72
39 LS SCS LCSS RATE
STRTL .24 INITIAL ABSTRACTION
CRVNBR 89.20 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
40 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .38 LAG
wr
UNIT HYDRCGPAPH
i0 END-OF-PERICD CRDINATES
320. 693. 482. 201 93, 40. i8. 8. 4
fww LA wkw o ok
HYDROGRAPH AT STATICN BAS-A4
TCTAL RAINFALL = 2.40, TOTAL LOSS 1.9, TOTAL EXCES3 = 1.39
PEAK FLCW TIME MAXIMUM AVERAGE FLCW
§-HR 24-HR 72-4R 74.75-HR
(CFs) (HR)
(CFS)
477. 12.50 83. 27. 9. 9.
{INCHES) 1.142 .88 1.388 1.388
(AC-FT) 44. 3. 53. 53.
CUMULATIVE AREA = .72 SQ MI
XEA AXx xthk WKk KU®W HAXW whkw kxx WhkFT wEkw TEXT KAww® wHKT ewF www wkww khkw whkr wwr wkk wrkr kv
XN EERE TR
41 KK * CCMB-2 * TCMBINE 2 BASINS
* *

kA Tk AWk

10-DAY
.09

TWW KXW kTF rxhk www whkw www hkw

txw wih

wwx



42 HC

PEAK FLCW

(CFS)

710.

HYDROGRAPH CCMBINATICN

ICOoMP 2 NUMBER CF HYDRCGRAPHS TO COMBINE

HYDROGRAPH AT STATION COMB-2

*

74.75-HR

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
(HR)
{CFS)
12.50 232. 118. 42.
(INCHES) -535 1.132 1.202
{AC-FT) 115. 234. 243.
CUMULATIVE AREA = 3.88 SQ MI
RUNOFF SUMMARY

FLOW IN CUBIC F

EET PSR SECOND

1.202
249.

TIME IN HCURS, AREA IN SQUARE MILES

PEAK TIME CF

OPERATION STATION FLOW PEAK
6-HOUR
HYDRCGRAPH AT
BAS-Al 606. 13.00 isl
ROUTED TO
DET-1 50. 12.25 50
HYDROGRAPH AT
BAS-~A2 292. 12.75 71.
ROUTED TO
DET-2 25. 12.30 25
HYDROGRAPH AT
BAS-A3 262. 12.75 72.
3 CCMBINED AT
CoMB-1 337. 12.75 135.
ROUTED TOC
RT-3% 33¢ 13.00 148
HYDRCGRAPH AT
BAS-A4 477. 12.359 88.
2 COMBINED AT
ccMB-2 713. 2.5 232.

SUMMARY CF KINEMATIC WAVE

24 -HCUR

b

55.

22.

22.

93.

92.

AVERAGE FLOW FCR MAXIMUM PERIOD

72-HOUR

18.

18.

-

33.

33.

- MUSKINGUM-CUNGE ROUTING

(FLCW IS DIRECT RUNOFF WITHOUT BASE FLOW)

ISTAQ ELEMENT DT PEAK TIME TO VCLUME

DT

INTERPOLATED TC
COMPUTATION

PEAK

BASIN
AREA

¥

.77

.77

.69

.70

.16

.88

ERVAL

TIME T

MAXIMUM
STAGE

VCLUME

TIME CF
MAX STAGE



PEAK PEAK

{MIN) (CFS} (MIN) (IN) (MIN) (CFS) (MIN) (IN)

RT-1 MANE 1.9¢ 336.0% 770.69 1.16 15.00 330.14 780.00 1.i6

CONTINUITY SUMMARY (AC-FT) - INFLOW= .19E53E+03 EXCESS= .0000E+C0 OUTFLCW= .1953E+03 BASIN STCRAGE= .1854E-04 PERCENT ERROR=

**~ NORMAL END OF HEC-1 =+*¥*



MANIPULATED HEC-1 OUTPUT



HEC1 S/N: 1343001727 HMVersion: 6.33 Data File: WRC.DAT

L T T T T T T R T 2T T g LA e e A R A Al el it
* * - *
* FLOOD HYDROGPAPH PACKAGE (EEC-1) - * U.S. ARMY CORPS OF ENGINEERS *
* MAY 1991 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0.1E hd ¥ 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 11/27/1996 TIME 15:59:47 * * (916) 756-1104 *
* * * *
L T R T T T L e L R e

X X XXXXXXX XXX X

X X X X X po g

X X X X X

XXX XXXX X XXXXX X

X X X X X

X X X X X X

X X XXXXXX XXX XXX

Full Microcomputer Implementation

by

Haestad Methods, Inc.

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1656

THIS PROGRAM REPLACES ALL PREVIOUS VERSICNS OF HEC-1 KMNOWN AS HECL (JAN 73), HECLGS, HECLDB, AND HEC1KW.

THE DEFINITICNS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FRCM THOSE USED WITH THS 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- CN RM-CARD WAS CHANGED WITH REVISICNS DATED 28 SEP 81. THIS IS THE FCORTRAN77 VERSION
NEW OPTICNS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGCRITHM



LINE

*¥% FREE %%+

RS I T ¥ B W PER N T

w

21
22
23

25
26

(3]
~)

29
30
31

32

HEC-1 INPUT

ID

ID

ID

I0

ib WRC RUN W/O DET BASINS

ID WRC BASINS AND PARAMETERS

ID
iD
*DIAGRAM
IT 15 0 0 300
IN 15
I0 5
*
KK BaAs-Al
BA 1.77
Ls 0 86
PH 0.121 0.75 1.25 1.28 1.48
uD 0.80
-
KK BAS-A2
BA 0.63
Ls 0 86
uD 0.5%
*
KK Bas-a3
A 0.70
LS 0 86
uD 0.53
KK CCMB-1
HC 3
-
KX RT-1
RK 5000 0.035 0.025 TRAP 30 5
*
KX BAs-34
BA 0.7
LS J 39.3
up 0.38

1.68

2.05

2.40

PAGE 1



SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINES (V) RCUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<=--) RETURN OF DIVERTED OR PUMPED FLOW
12 BAS-AL
17 . BAS-A2
21 . . BAS-A3
25 COMB-1......... it iiiniinnnn
v
v
27 RT-1
29 . BAS-A4
33 COMB-2............

(*¥**) RUNOFF ALSO COMPUTED AT THIS LOCATION



HEC1 S/N: 1343001727 HMVersion: 6.33 Data File: WRC.DAT

AAE AL AR S AL AR R A e Al l el el sy

-

*

*

*

*

*

*

FLOOD HYDROGRAPH PACKAGE (HEC-1) *
MAY 1591 *
VERSION 4.0.1E *

RUN DATE 11/27/1996 TIME 15:539:47 *

-

Fhwd kb kb rr bk k kbl kb wkh kA kb h v kv kkn

WRC RUN W/O DET BASINS
WRC BASINS AND PARAMETERS

11 IO OUTPUT CONTROL VARIABLZES
IPRNT 5 PRINT CONTRCL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
iT HYDRCGRAPH TIME DATA
NMIN 15 MINUTES IN COMPUTATION INTZERVAL
IDAT=E 1 0 STARTING DATE
ITIMU=S 0G0C STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 4 0 ENDING DATE
NDTIME 0245 ENDING TIME
ICENT 19 CENTURY MAPK

CCHMPUTATION INTERVAL 0.25 HOURS
TOTAL TIME BASE 74.75 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATICN DEPTH INCHES

LENGTH, ELEVATICN FERT

FLOW CUBIC FIET PER SECCND
TCRAGE VCLUME ACRE-FEET

SURFACE ARZA ACRES

TEMPERATURE DEGREES FAMHRENHEIT

EL LSRR T R L L L 2 A 2 1 L 2 T g e e L

*

*

*

*

-

-

*

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

*

*

*

*

*

*

dede dededr i ke dede s dede de R ek dr de ek ek dede ek ok e w ok b ek ke



OPERATION

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

STATICN

BAS-Al

BAS-A2

BAS-A3

COMB-1

RT-1

BAS-A4

COMB-2

PEAK
FLOW

606 .

1147.

TIME OF

RUNOFF SUMMARY

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

PEAK

13

12.7

12.

13.

12.

12.

.00

75

.78

o0

75

AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
AREA

6 -HOUR 24 -HOUR 72-HOUR
181. 55. 18. 1.77
71. 22. 7. 0.69
72. 22. 7. 0.70
323. 98. 33. 3.16
124. 39. 33. 1.16
8. 27. 9. 0.72
411. 126. 42. 3.88

MAXIMUM
STAGE

TIME OF
MAX STAGE



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

ISTAQ ELEMENT DT PEAK TIME TO
PEAK
(MIN) (CFS) (MIN)
RT-1 MANE 1.44 1146.36 768 .05

CONTINUITY SUMMARY (AC-FT)

*+% NORMAL END OF HEC-1 ¥¥¥

INTERPOLATED TO
COMPUTATION INTERVAL

DT PEAK TIME TO VOLUME
PEAK
(MIN) (CFS) {MIN) (IN)
15.00 1111.22 780.00 1.16

- INFLOW=0.1953E+03 EXCESS=0.0000E+00 OUTFLOW=0.1954E+03 BASIN STORAGE=0.5531E-05 PERCENT ERROR=

0.

[}






HECL S/N: 1

343001727 HMVersion: 6.33

dk kR ko k ok whh bk b kkdk kR kb rd kb x

*

*

*

-

*

o

-

*
FLOOD HYDROGRAPH PACKAGE (HEC-1) *
MAY 1991 *

VERSION 4.0.1E *

*

RUN DATE 11/27/1996 TIME 16:22:39 *
*

dd dedr i e ke W ke Rk kW kA ke dek e kxR Wk k R KWk Rk

Data File: WRC1.DAT

EhE Y e kb kb r ek bk bk wkkkk &

* *
* U.S5. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECCND STREET *
* DAVIS, CALIFORNIA 95616 x
* (916) 756-1104 *
* *
* LA 4 drwdek AU N ok Rk b

X XXXXXXX  XKXXX X
X X X X X XX
X X X X
XXXXXXK  XXXX X XXX X
X X X X X
X X X X X X
X X XXOXXXX XXXXX p.v.0.4
Full Microcomputer Implementation :::
by

Haestad Methods,

37 Breokside Road * Waterbury, Connecticut

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNCWN AS HECL

DEFINITICN CF
NEW CPTICNS: DAMBREAK CUTFLOW SUBMERGENCE ,
DSS .READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: DIFFERENCE ALGORITHM

-AMSKK- CN RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81.
SINGLE EVENT DAMAGE CALCULATICN, DSS:WRITE STAGE FREQUENCY,

Inc.

06708 * (203) 755-1666

(JAN 73), HEC1GS, HEC1DB, AND HECLKW.

DEFINITICNS OF *ARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THIS IS THE FORTRAN77 VERSICN

LOSS RATE:GREEN AND AMPT INFILTRATION



LINE

*%% FREE %%+

R a9 a 1 kW N M

10
11

12
13
14
15
16

ID WRC RUN W/O DET BASINS
IDd ASSUME CN=75 W/O CHANGING LAGS
1D WRC BASINS AND PARAMETERS

ID
*DIAGRAM

1T 15 0 0 300
IN 15

10 5

-

KK BAS-Al

BA  1.77

Ls 0 75

PH 0.41 2.75 1.25 1.38
GD 0.80

.

KK BAS-A2

BA  0.59

LS 0 73

uD 0.59

-

KK BAS-Al

BA  0.790

Ls 0 75

uD 0.59

KK COMB-1

HC 3

w

KK RT-1

RK 5020 0.035 0.025 TRAP 30
*

XK. BAS-A%

BA 0.72

LS 0 75

Ul 0.38

.40

PAGE 1



INPUT
LINE

NO.

12

17

21

25

27

29

33

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (--->) DIVERSICN OR PUMP FLOW
(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
BAS-AL
BAS-A2
BAS-A3
COMB-1........ ... .. i
v
v
RT-1
BAS-A4
COMB~2............

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION



HEC1 $/N: 1343001727 HMVersion: 6.33 Data File: WRC1l.DAT

R T T P T T T P T T T T T T 2 Bt A dded o ek ko g e e i o ook e e bk o
* * a* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* MAY 1991 * * HYDROLOGIC ENGINEERING CENTER -
* VERSION 4.0.1E * * 609 SECOND STREET *
* d * DAVIS, CALIFORNIA 95616 *
* RUN DATE 11/27/1996 TIME 15:22:39 * * (916) 756-1104 *
* * * *
P T T T T I R I P T e A T T L TP T LT T L 2 2 S RS R AT T T R T O2

WRC RUN W /O DET BASINS
ASSUME CN=75 W/0 CHANGING LAGS
WRC BASINS AND PARAMETZRS

11 I0 CUTPUT CONTROL VARZAELZSS
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CCNTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DAT:
NMIN 15 MINUTES IN CCMPUTATICN INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 4 0 ENDING DATE
NDTIME 0245 ENDING TIME
ICENT H CENTURY MARK

COMPUTATICON INTZRVAL 0.25 HCURS

TOTAL TIME 228 74.75 HCURS

(D]

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATICN DEPTH INCHES

LENGTH, ELSVATICN FEET

FLCW CUBIC FEET PER SECCND
STORAGE VOLUME ACFE-FEET

SURFACE AREA ACR=S

TEMPERATURE DEGRZES FAHRENMSIT



OPERATION

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 CCMBINED AT

STATION

BAS-AL

BAS-A2

BAS-A3

CCMB-1

RT-1

BAS-A%

130.

132.

508.

505.

609.

TIME IN HOURS,

TIME OF

FLOW IN CUBIC FEET PER SECOND
AREA IN SQUARE MILES

PEAK

13

12

13

13

12

12.

.00

.75

.75

-00

.go

.50

75

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6~-HOUR

88,

35.

3S.

158.

159.

194.

24 -HOUR

28.

11.

11.

50.

S50.

T1L.

62.

72-HOUR

17.

,..
~

BASIN
AREA

MAXTMUM
STAGE

TIME OF
MAX STAGE



SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATICN INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK
(MIN) (CFs) (MIN) (IN) (MIN) (CFs) (M) (IN)
RT-1 MANE 1.81 506.72 783.60 0.53 15.00 504.75 780.00 0.59

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.359545+02 EXCESS=0.0000E+00 OUTFLOW=0.9952E+02 BASIN STORAGE=0.5171E-05 PERCENT ERROR= 0.0

*++ NORMAL END OF HEC-1 ***






HEC1 S/N: 1343001727 HMVersion: 6.33 Data File: WRC2.DAT

A R R E e AR B RR Ak bk kTR b
* * . *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) + *  U.S. ARMY CORPS OF ENGINEERS -
* MAY 1991 . *  HYDROLOGIC ENGINEERING CENTER  *
* /ERSICN 4.0.1E * * 509 SECOND STREET -
- * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 12/03/1996 TIME 14:55:22 + * (916) 756-1104 -
* * * -
ek kk bbbkt rkdd bbb rrtrrrrdtr Wl kbW kAR kW h kb kbbb kddd ridr bk vrrdw

X X XXXKKXX  XXXXX X

X X X X X XX

X X X X X

KXXKKXX  XXKX b4 XKXXX X

X X X X X

X X X X X X

X X XXX XXXXX XXX

Full Microcomputer Implementacion
by
Haestad Methods, Inc.

37 Brookside Road * Waterbury, Connecticutz 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNCWN AS HECl (JAN 73), HEC1GS, HEC1DB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTICR- HAVE CHANGED FRCM THOSE USED WITH THE 1973-STYLE INPUT STRUCIURE.
THE DEFINITION OF -REMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTICNS: DAMBREAX CUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATICON, DSS:WRITE STAGE FREQUENCY,

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

XINEMATIC WAVE: NEW FINITE DIFFEREMCE ALGCRITHM



LINE

[T SR T S S N R VR

*x%x FREE +*+
10
11
12

13
14
15
16
17

23
24
25

25
27

28

wWow W W
N = O

W

34
35

386

HEC-1 INPUT

D WRC RUN W/O DET BASINS
ID ASSUME WRC PARAMETERS
ID CHANGE PH CARD VALUES

ID  2.66 IN VS. 2.40 IN
ID

*DIAGRAM

1T 15 0 0 100
N i5

10 5

-

KK BAS-Al

BA  1.77

LS 0 86

PH 0.48 0.87 1.45 1.49
Up  0.80

*

KK BAS-A2

BA  0.69

LS a 86

UD  0.59

*

KK BAS-A3

BA  0.70

LS 0 86

1575 0.59

KX COMB-1

HC 3

*

KK  RT-1

RK 5006 0.035 0.025 TRAP 20
e

KK BAS-~2

BA  0.72

LS G 89.3

uD 0.28

KK CCMB-2
HC 2

ZZ

.66

PAGE 1



SCHEMATIC DIAGRAM OF STREAM NETWCRK

INPUT
LINE (V) ROUTING (-~->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR {¢---) RETURN OF DIVERTED OR PUMPED FLOW
13 BAS-AlL
18 . BAS-A2
22 . . BAS-A3
26 COMB-1..... ...t
v
v
28 RT-1
30 . BAS-RA4
34 COMB-2............

(#%*) RUNOFF ALSO COMPUTED AT THIS LOCATION:



HECL S/N: 1343001727 HMVersicn: 6.33 Data File: WRC2.DAT

L R L 2 FHUEE T T hdddrhdokod ke k bk ok ok e ke
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * ¥ U.S. ARMY CORPS OF ENGINEERS *
* MAY 1991 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0.1E * * 609 SECOND STREET b
* o * DAVIS, CALIFORNIA 95616 *
* RUN DATE 12/03/1996 TIME 14:55:22 ¥ * (916) 756-1104 -
- w* * -
L L L L R T Iy T L T AR A e P L et L e L L ]

WRC RUN #/0 DET BASINS
ASSUME WRC PARAMETERS
CHANGE PY CARD VALUES
2.56 IN VS. 2.40 IN

12 I0 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 9 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 15 MINUTES IN COMPUTATICN INTERVAL
IDATE 1 0 STARTING DATE
TIME 000 STARTING TIME
NQ 300 NUMBER CF HYDROGRAPH ORDINATES
NDDATE 4 0 ENDING DATE
NDTIME 0245 ENDING TIME
ICENT 19 CENTURY MARK

CCMPUTATION INTERVAL 0.25 HOURS
TOTAL TIME BAS=E 74.75 HOURS

ENGLISH UNIT!

DRAINAGE AREA SQUARE MILES
PRECIPITATICN DEPTH INCHES

LENGTH, ELEVATICN FZET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE JEGREES FAHPENHEILIT



OPERATICN

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

3 CCOMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

STATION

BAS-A2

BAS-A3

COMB-1

RT-1

BAS-A4%

COMB-2

PEAK
FLCW

733.

1410.

179¢.

TIME IN HOURS,

TIME OF
PEAK

13.

12.

12.

12.

12.

12.

FLOW IN CUBIC FEET PER SECOND
AREA IN SQUARE MILES

0o

75

.78

50

75

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

198.

78.

79.

355.

355.

96 .

45G.

24-HOUR

65.

25.

26.

117.

117.

31.

148.

72-HOUR

22.

39.

49.

BASIN
ARRA

MAXTMUM
STAGE

TIME OF
MAX STAGE



ISTAQ ELEMENT

RT-1 MANE

CONTINUITY SUMMARY (AC-FT)

*¥¥ NORMAL END OF HEC-1 ***

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING

(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

DT PEAK TIME TO VOLUME DT PEAK
PEAK

(M) (CFs) (MIN) (IN) (MIN) (CFS)

1.32 1409.28 767 .64 1.37 15.00 1349.24

- INFLOW=0.2311E+03 EXCESS=0.0000E+00 OUTFLOW=0.2312E+03 BASIN

TIME TO VOLUME
PEAK
(MIN) (IN)
765 .00 1.38

STORAGE=0.5870E-05 PERCENT ERROR=

0.

o]






HEC1 S/N: 1343001727 HMVersion: 6.33 Data File: WRC3.DAT

b R b bk A R T
* ¥* * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) + *  U.S. ARMY CORPS OF ENGINEERS *
* MAY 1991 . *  HYDROLOGIC ENGINEERING CENTER v
* VERSION 4.0.1E * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 12/03/1996 TIME 14:58:44 * * (916) 756-1104 -
. . . .
AR R R A R ARy

X X OXXKXXXX  XKXXX X

X X X X X

X X X X X

KAKKKKK  XXKK X XKXXX X

X X X X X

X X X X X X

X X XAXXXKX  XOOKKX XXX

Full Microcomputer Implementation
by

Haestad Metheds, Inc.

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-J KNCWN AS HECL (JAN 73), HEC1GS, HECLDB, AND HEC1XW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITY THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSXK- CON RM-CARD WAS CHANGED WITH REVISICNS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTICNS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STRGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITEZ DIFFERENCE ALGCRITHM



LINE

*¥% FRER ***

0 3 6 N kW N -

10
11

12
13
14
15
16

18
13
20

21

23

24

25

28

239
30
31
32

23
34
35

HEC-1 INPUT

ID...... Lol 2. - I 4....... 5....... 6.urinn. 7
ID

1D

ip

ip

ID WRC RUN W/O DET BASINS

ID  ASSUME CN=75 W/O CHANGING LAGS
ID CHANGE PH CARD VALUES

ID

*DIAGRAM

iT 15 0 0 300
IN 15

10 5

*

KK BaS-Al

BA  1.77

LS 0 75

PH 0.48 0.87 1.45 1.49 1.52
UD 0.80

-

KK BAS-A2

BA  0.69

LS o 75

uD 0.59

-

KK BAS-a3

BA  0.70

Ls 0 75

ud 0.53

*

KK COMB-1

HC 3

KX  RT-1

RK 5000 0.035 0.025 TRAP 30 5
*

KK BAS-3A4

BA  0.72

Ls 0 75

uD 0.18

"

KK coMs-2

HC 2

2z

1.58

.66

PAGE 1



INPUT
LINE

NO.

12

21

25

27

29

33

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (--->) DIVERSICN OR PUMP FLOW

{.) CONNECTCR (<~--) RETURN OF DIVERTED OR PUMPED FLOW

BAS-AlL

BAS-A3

(¥**) RUNOFF ALSO CCMPUTED AT THIS LOCATION



HECL S/N: 1343001727 HMVexrsion: 6.33 Data File: WRC3.DAT

ki kdhkh kbbbt rhbkb bbb rirtiry khkkrr bbb bhb bkt rrerrkdrdrdrorrs
- * * L4
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS .
* MAY 1391 * * HYDROLOGIC ENGINEERING CENTER *
* VERSICN 4.0.1E * > 609 SECOND STREET -
* * * DAVIS, CALTIFORNIA 95616 *
* RUN DATE 12/03/19396 TIME 14:53:44 + - (916) 756-1104 -
- * - .
kbbb rrd bbb rrerir AR AL A2 R L L XTI TR LR AL A L2 2] ]

WRC RUN W/O DET BASINS
ASSUME CN=75 W/O CHANGING LAGS
CHANGE PH CARD VALUES

11 10 OUTPUT CONTROL VARIABLES
IPRNT 5 DRINT CONTROL
IPLCT 0 PLOT CONTROL
QSCAL 9. HYCROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 15 MINUTES IN COMPUTATION INTERVAL
IDATE i 9 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 4 0 ENDING DATE
NDTIME 0245 ESNDING TIME
ICENT 19 CENTURY MARK

CCMPUTATION INTEZRVAL 9.25 HOURS
TOTAL TIME BASE 74.75 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, SLEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES



OPERATION

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

STATION

BAS-Al

BAS-A3

CCMB-1

RT-1

BAS-A4

COMB-2

PEAK
FLOW

36l.

177.

180.

677.

[ )
Y
(3]

834.

FLOW IN CUBIC FEET PER SECOND

RUNOFF SUMMARY

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

12.

12.

13.

12

12.

-00

.75

75

o0

.50

75

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

102.

41.

41.

184.

226.

24 -HOUR

35.

14.

14.

63.

63.

14.

72-HOUR

12.

21.

21.

26.

BASIN
AREA

MAXIMUM
STAGE

TIME OF
MAX STAGE



ISTAQ

RT-1

CONTINUITY SUMMARY

SUMMARY OF KINEMATIC WAVE -

MUSKINGUM-CUNGE ROUTING

(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

ELEMENT DT PEAK TIME TO
PEAX
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Traffic Impact Study
Miramonte Townhome Development
August 9, 2016

YOUR QUESTIONS ANSWERED QUICKLY

Why did you perform this study?

This Traffic Impact Study evaluates the potential traffic impacts associated with construction of the
proposed Miramonte Townhome Development.

What does the project consist of?
The proposed project consists of up to 448 residential ownership townhome units.
How much traffic will the project generate?

The proposed project is anticipated to generate a total of 2,371 daily trips, 171 AM peak hour trips, and
206 PM peak hour trips. The ITE trip generation manual does not provide any guidance regarding off-peak
trip generation. Hence, as a conservative estimate, the AM off-peak trip generation was assumed to be
the same as trip generation during the AM peak hour.

Are there any traffic impacts?

All the study intersections are anticipated to operate at acceptable level of service conditions under the
“Plus Project” scenario. However, excessive queuing is anticipated to occur at the Los Altos Parkway/Vista
Boulevard (south) intersection. With the addition of the project traffic and existing lane configurations,
the average westbound queue length is anticipated to be approximately 725 feet during the AM peak
hour, which exceeds a reasonable queue length at this location.

Are any traffic related improvements proposed?

The following two improvements are recommend to mitigate anticipated queuing issues at the Los Altos
Parkway/Vista Boulevard (south) intersection:

e Extend the westbound left-turn pocket (on Los Altos Parkway) to 400 feet of striped storage
length.
e Optimize the green times allocated to the side street movements (eastbound and westbound).

No other mitigations are proposed at any other study intersections since the analysis showed that the
anticipated project traffic does not cause any other significant impacts requiring mitigation. Los Altos
Parkway south of Belmar Drive (existing two-lane facility) is anticipated to operate at LOS “C” in 2015 and
in 2035 with the addition of the project traffic. A two-lane facility is shown to provide sufficient capacity
(LOS “C”) through the year 2035. The project’s contribution of Regional Road Impact Fees will mitigate
the minor project effects on the overall roadway network.
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INTRODUCTION

This report presents the findings of a Traffic Impact Study completed to assess the potential traffic impacts
on local intersections and roadway segments associated with construction of the Miramonte Townhome
Development. This traffic impact study has been prepared to document existing traffic conditions,
quantify traffic volumes generated by the proposed project, identify potential impacts, document
findings, and make recommendations to mitigate impacts, if any are found.

Study Area and Evaluated Scenarios

The project site is located east of Los Altos Parkway, on the east side of Belmar Drive, in Sparks, NV. The
study intersections were identified based on scoping conversations with City of Sparks staff. The project
site location and the study intersections are shown in Figure 1. The following intersections are included
in this study:

e Vista Blvd / Los Altos Pkwy (south)
e Los Altos Pkwy / Belmar Drive

e Belmar Drive / Project Access Road
e Los Altos Pkwy / Vista Heights Drive
e Vista Blvd / Los Altos Pkwy (north)

The following roadway segments were also analyzed:

e Los Altos Pkwy (south of Belmar Drive)
e Los Altos Pkwy (north of Belmar Drive) — Year 2035 only

This study includes analysis of the both the weekday AM and PM peak hours as these are the periods of
time in which peak traffic is anticipated to occur. The study also includes analysis of the AM off-peak hour,
between 9:30 AM and 10:30 AM which occurs after the school peak time period. The evaluated
development scenarios are:

e Existing Conditions (no project)
e Baseline Conditions (existing plus traffic generated by approved but unbuilt lots)
e Baseline Plus Project Conditions

Analysis Methodology

Level of service (LOS) is a term commonly used by transportation practitioners to measure and describe
the operational characteristics of intersections, roadway segments, and other facilities. This term equates
seconds of delay per vehicle at intersections to letter grades “A” through “F” with “A” representing
optimum conditions and “F” representing breakdown or over capacity flows. The complete methodology
is established in the Highway Capacity Manual (HCM), 2010, published by the Transportation Research
Board.

Trarrlc
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Signalized and Un-signalized Intersections

Table 1 presents the delay thresholds for each level of service grade at un-signalized and signalized

intersections.

Table 1: Level of Service Definition for Intersections

Un-signalized Signalized
Level of Brief Description Intersections Intersections
Service (average delay/vehicle | (average delay/vehicle
in seconds) in seconds)
A Free flow conditions. <10 <10
B Stable conditions with some 10to 15 10to 20
affect from other vehicles.
C Stable conditions with 15 to 25 20to 35
significant affect from other
vehicles.
D High density traffic conditions 25to 35 35to 55
still with stable flow.
At or near capacity flows. 35to0 50 55 to 80
F Over capacity conditions. > 50 >80

Source: Highway Capacity Manual (2010), Chapters 16 and 17

Level of service calculations were performed for the study intersections using the Synchro 9 software
suite, with analysis and results reported in accordance with HCM methodology.

Roadway Segments

Table 2 shows the level of service thresholds for roadway segments as established in the Washoe County
2035 Regional Transportation Plan (2035 RTP). The daily traffic volumes were compared to the daily
volume thresholds shown in Table 2 to determine roadway segment level of service.

Level of Service Policy

The 2035 Regional Transportation Plan (2035 RTP) establishes level of service criteria for regional roadway
facilities within Washoe County, the City of Reno, and the City of Sparks. The current Level of Service
policy is:

e “All regional roadway facilities projected to carry less than 27,000 ADT at the latest RTP horizon —
LOS D or better.”

e “All regional roadway facilities projected to carry 27,000 ADT or more at the latest RTP horizon —
LOS E or better.”

e “All intersections shall be designed to provide a level of service consistent with maintaining the
policy level of service of the intersecting roadways”.

TrAFFiC
W rK Page 4 of 14

i .



Traffic Impact Study
Miramonte Townhome Development
August 9, 2016

According to the Nevada Department of Transportation’s 2014 AADT data, the average daily volumes on
the study roadways are less than 27,000 ADT. Hence, the level of service threshold specific to the study
roadways and intersections is LOS “D”.

Table 2: Average Daily Traffic LOS Thresholds by Facility Type for Roadway Planning

Facility Type Maximum Service Flow Rate (daily for given service level)
N”g::: of LOS A LOS B LOS C LOS D LOSE
Freeway

< 28,600 42,700 63,500 80,000 90,200

< 38,300 61,200 91,100 114,000 135,300

51,100 81,500 121,400 153,200 180,400

10 63,800 101,900 151,800 191,500 225,500

Arterial-High Access Control

2 n/a 9,400 17,300 19,200 20,300

4 n/a 20,400 36,100 38,400 40,600

6 n/a 31,600 54,700 57,600 60,900

8 n/a 42,500 73,200 76,800 81,300

Arterial-Moderate Access Control

2 n/a 5,500 14,800 17,500 18,600

4 n/a 12,000 32,200 35,200 36,900

6 n/a 18,800 49,600 52,900 55,400

8 n/a 25,600 66,800 70,600 73,900

Arterial/Collector-Low Access Control

2 n/a n/a 6,900 13,400 15,100

4 n/a n/a 15,700 28,400 30,200

6 n/a n/a 24,800 43,100 45,400

8 n/a n/a 34,000 57,600 60,600

Arterial/Collector-Ultra-Low Access Control

2 n/a n/a 6,500 13,300 14,200

4 n/a n/a 15,300 27,300 28,600

6 n/a n/a 24,100 41,200 43,000

8 n/a n/a 33,300 55,200 57,400

Source: Washoe County 2035 RTP Table 3-4.
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EXISTING TRANSPORTATION FACILITIES

Roadway Facilities
A brief description of the key roadways in the study area is provided below.

Vista Boulevard within the study area is a four-lane north-south roadway with two lanes in each direction.
It is classified as a “Medium Access Control Arterial” in the 2035 RTP. The posted speed limit is 40 mph in
the study area.

Los Altos Parkway is a two-lane roadway with one lane in each direction. It is classified as a “Medium
Access Control Arterial” in the 2035 RTP. The posted speed limit is 35 mph.

Belmar Drive is a two-lane roadway that serves as one of the main access roadways to the project. It is
classified as a “Low Access Control Collector” in the 2035 RTP.

Vista Heights Drive is a two-lane roadway east of Los Altos Parkway. The posted speed limit is 25 mph.
Alternate Travel Modes

There are currently sidewalks along the east side of Los Altos Parkway south of Goodwin Road, the west
side of Los Altos Parkway north of Goodwin Road, both sides of Belmar Drive, both sides of Vista Heights
Drive, and both sides of Vista Boulevard. Dedicated bike lanes exist in both directions on Los Altos Parkway
and Vista Boulevard. The project site is adequately served with bicycle and pedestrian facilities.

EXISTING CONDITIONS

Traffic Volumes

Existing traffic volumes were determined by conducting new video counts at the study intersections. The
counts were conducted during an average mid-week day on February 2", 2016 with schools in session.
The existing intersection traffic volumes and lane configurations are shown on Figure 2, attached.

Intersection Level of Service

Level of service calculations were performed using the existing traffic volumes, lane configurations, and
traffic controls. The results are presented in Table 3 and the calculation sheets are provided in Appendix
A, attached.

As shown in Table 3, all the study intersections operate at acceptable level of service conditions during
both the AM and PM peak hours, and also during the AM off-peak hour.

Trarrlc
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Table 3: Existing Conditions Intersection Level of Service Summary

AM Peak AM Off-Peak PM Peak

Intersection

LOS | Delay | LOS Delay LOS | Delay
Los Altos Pkwy/Vista Blvd (south) C 32.8 C 245 C 26.3
Los Altos Pkwy/Belmar Dr A 6.8 A 5.7 A 7.0
Los Altos Pkwy/Vista Heights Dr A 6.4 A 4.2 A 6.1
Los Altos Pkwy/Vista Blvd (north) C 23.6 B 18.5 C 31.3

Roadway Level of Service

Table 4 summarizes the existing daily volumes on Los Altos Parkway south of Belmar Drive and the
corresponding level of service.

Table 4: Existing Conditions Road Segment Level of Service Summary

Class Segment # Lanes | Daily Volume LOS

Los Altos Parkway south of Belmar

MAC
Drive

2 10,400 C

As shown in Table 4, Los Altos Parkway south of Belmar Drive currently operates at LOS “C”.

BASELINE CONDITIONS
Baseline Traffic Volumes

A previously approved development is located north of the proposed project on Belmar Drive. The MTA
Development has approximately 138 unbuilt lots that are approved for single family housing units. The
baseline traffic volumes were obtained by adding the trips generated by these 138 approved but unbuilt
single family homes to the existing traffic volumes. The baseline traffic volumes are shown on Figure 4,
attached.

Intersection Level of Service

Level of service calculations were performed using the baseline traffic volumes, existing lane
configurations, and existing traffic controls. The results are presented in Table 5 and the calculation sheets
are provided in Appendix B, attached.

As shown in Table 5, all the study intersections are anticipated to operate at acceptable LOS conditions.

TrAFFiC
W rK Page 7 of 14

i .



Traffic Impact Study
Miramonte Townhome Development
August 9, 2016

Table 5: Baseline Conditions Intersection Level of Service Summary

. AM Peak AM Off-Peak PM Peak
Intersection
LOS Delay LOS Delay LOS Delay
Los Altos Pkwy/Vista Blvd (south) C 33.6 C 26.4 C 27.7
Los Altos Pkwy/Belmar Dr A 7.2 A 6.1 A 8.0
Los Altos Pkwy/Vista Heights Dr A 6.7 A 4.5 A 6.4
Los Altos Pkwy/Vista Blvd (north) C 24.8 B 19.4 C 33.2

Roadway Level of Service

Table 6 summarizes the baseline conditions daily volumes on Los Altos Parkway south of Belmar Drive
and the corresponding level of service.

Table 6: Baseline Conditions Road Segment Level of Service Summary

Baseline
Class Segment # Lanes .
Daily Volume | LOS
MAC | Los Altos Parkway south of Belmar Drive 2 11,193 C

Los Altos Parkway south of Belmar Drive is anticipated to continue to operate at LOS “C” with the baseline
traffic volumes.

Queue Length Analysis

A micro-simulation analysis was performed using SimTraffic to evaluate westbound queue lengths at the
Los Altos Parkway/Vista Boulevard (south) intersection. Multiple simulation runs were performed to
account for the variations that inherently occur between different days. All the simulations were then
averaged to obtain a representation of a typical day. Table 7 shows the 95" percentile and average queue
lengths. The 95th percentile queue is the maximum back of queue with 95th percentile traffic volumes.
In other words, the 95th-percentile queue is the queue length that has only a 5-percent probability of
being exceeded during the analysis time period.

Table 7: Baseline Queue Length Summary - Los Altos Parkway/Vista Boulevard (south)

AM Peak AM Off-Peak PM Peak

Intersection Approach = . =
Avg | 95%tile | Avg | 95%tile | Avg | 95%tile

Los Altos Pkwy/Vista Blvd (south) | Westbound | 525 853 160 264 250 402

With the baseline traffic volumes, existing lane configurations and signal timings, the worst queuing on
the westbound approach would occur during the AM peak hour. The average westbound queue is
estimated to be approximately 525 feet during the AM peak hour and 250 feet during the PM peak hour.
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PROJECT GENERATED TRAFFIC

Project Description

The project site is located east of Belmar Drive between Platinum Way and Burlington Drive. The location
of the project site is shown in Figure 1. The proposed project consists of 448 ownership townhome units.

Trip Generation

Trip generation rates for the proposed project were obtained from the Trip Generation Manual, 9th
Edition, published by the Institute of Transportation Engineers. Table 8 provides the Daily, AM peak hour
and PM peak hour trip generation calculation details for the proposed project. As shown in Table 8, the
proposed project is anticipated to generate a total of 2,371 daily trips, 171 AM peak hour trips, and 206
PM peak hour trips. The ITE trip generation manual does not provide any guidance regarding off-peak trip
generation. Hence, as a conservative estimate, the AM off-peak trip generation was assumed to be same
as the AM peak hour trip generation. Realistically, the AM off-peak trip generation should be considerably
lower than the AM peak hour trip generation.

Table 8: Trip Generation Estimates

Size AM Peak Hour PM Peak Hour

ITE Land Use (#) Daily

(units) Total | In | Out | Total In Out

230 - Residential Condominium/Townhouse 448 2,371 171 29 | 142 206 138 68

Project Access

Access to the project site will be provided via a new Project Access Road that will connect to Belmar Drive.
The Project Access Road/Belmar Drive intersection will be full-access, allowing for all possible movements,
with STOP control on the Project Access Road approach.

Trip Distribution and Assignment

Traffic generated by the project was distributed to the road network based on the location of the project
site, major activity centers, the access connection points to arterial roadways, and discussions with City
of Sparks staff.

The following trip distribution percentages were used for distributing the project traffic:

e 60% to/from the south via Vista Boulevard
e 10% to/from the north via Vista Boulevard
e 30% to/from the west via Los Altos Parkway

Project generated trips were assigned to the adjacent roadway system based on the distributions outlined
above. The project trip assignment is shown on Figure 5, attached.
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EXISTING PLUS PROJECT CONDITIONS

Traffic Volumes

Plus project traffic volumes were developed by adding the project generated trips (Figure 5) to the
baseline traffic volumes (Figure 4) and are shown on Figure 6, attached. The “Plus Project” condition Peak
Hour Factors (PHF) and travel patterns were assumed to remain the same as were observed under existing
conditions.

Intersection Level of Service Analysis

Table 9 presents the level of service analysis summary for the “Plus Project” scenario assuming the existing
intersection configurations. Detailed calculation sheets are provided in Appendix C, attached.

Table 9: Plus Project Intersection Level of Service Summary

. AM Peak AM Off-Peak PM Peak
Intersection

LOS Delay LOS Delay LOS Delay
Los Altos Pkwy/Vista Blvd (south) D 35.5 C 29.5 C 29.4
Los Altos Pkwy/Belmar Dr A 8.6 A 7.2 B 10.4
Belmar Dr/Project Dwy B 10.8 B 10.9 B 11.2
Los Altos Pkwy/Vista Heights Dr A 7.1 A 49 A 6.9
Los Altos Pkwy/Vista Blvd (north) C 26.9 C 214 D 36.9

All the study intersections are anticipated to operate at acceptable LOS conditions even with the addition
of the project traffic. During the AM peak hour and off-peak AM, the increase in average delay does not
exceed 3 seconds per vehicle at any intersection. During the PM peak hour, the average delay is not
anticipated to increase by more than 4 seconds per vehicle at any intersection. LOS at the Los Altos
Parkway/Vista Boulevard (north & south) intersections declines from LOS “C” to LOS “D” with the project.

Roadway Level of Service
Table 10 summarizes the “Plus Project” conditions roadway level of service.

Table 10: Plus Project Conditions Road Segment Level of Service Summary

Plus Project
Class Segment # Lanes .
Daily Volume | LOS
MAC | Los Altos Parkway south of Belmar Drive 2 12,616 C

As shown in Table 10, Los Altos Parkway south of Belmar Drive will operate at acceptable LOS conditions
during the “Plus Project” scenario. The roadway LOS remains unchanged (LOS “C”) after addition of the
project traffic.
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Queue Length Analysis

A micro-simulation analysis was performed to estimate the “Plus Project” conditions queue lengths. Table
11 summarizes the average and 95" percentile queue lengths.

Table 11: Plus Project Queue Length Summary - Los Altos Parkway/Vista Boulevard (south)

. . AM Peak AM Off-Peak PM Peak
Intersection Approach Scenario = = =
Avg [95%tile| Avg [95%tile| Avg |95%tile
Los Altos Pkwy/Vista Blvd (south) |Westbound [Baseline 525 853 160 264 250 402
Los Altos Pkwy/Vista Blvd (south) |Westbound |Plus Project 716 1302 238 422 320 543

With the addition of the project traffic, during the AM peak hour, the average queue length on the
westbound approach at the Los Altos Parkway/Vista Boulevard (south) intersection is anticipated to
increase by approximately 449 feet compared to the baseline conditions. The average westbound queue
length during the AM peak hour, with the existing lane configuration, is anticipated to be approximately
725 feet. The average queue lengths during the AM off-peak and PM peak hours are anticipated to
increase by approximately 70 to 80 feet compared to the baseline conditions.

2035 ROADWAY ANALYSIS

Traffic volumes in the broader study area are anticipated to increase in the future as more development
occurs in east Sparks. However, potential future traffic generated by all of the approved but unbuilt
housing units in the immediate project vicinity have been included in the Baseline Conditions. Very little
additional traffic volume growth is anticipated to occur on Belmar Drive or Los Altos Parkway. Hence, no
additional growth rates were applied for 2035 roadway segment analysis as discussed and agreed with
City of Sparks staff.

Table 12 summarizes the 2035 roadway segment level of service analysis.

Table 12: 2035 Road Segment Level of Service Summary

2035
Class Segment # Lanes .
Daily Volume | LOS
MAC | Los Altos Parkway south of Belmar Drive 2 12,616 C
MAC | Los Altos Parkway north of Belmar Drive 2 8,212 C

As shown in Table 12, Los Altos Parkway south of Belmar Drive and Los Altos Parkway north of Belmar
Drive are anticipated to operate at acceptable LOS conditions in the year 2035. The roadway LOS remains
unchanged after the addition of the project traffic.
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MITIGATION MEASURES

Although the Los Altos Parkway/Vista Boulevard (south) intersection is anticipated to operate at
acceptable level of service conditions during the “Plus Project” conditions, the queue length analysis
shows that the proposed project will contribute to excessive westbound queuing during the AM peak
hour. During the highest AM peak hour, the average queue length is estimated to extend up to 725 feet,
with existing lane configuration.

In order to keep the westbound queue within reasonable limits, without affecting the coordinated
through movement on Vista Boulevard, we recommend the following improvements:

e Extend the westbound left-turn pocket to have approximately 400 feet of storage (an increase
from 120 feet of existing left-turn pocket) as shown in Exhibit 1.

Exhibit 1

e Increase the green time for the westbound approach keeping the same cycle length and offset as
exists today. This can be achieved by reducing the green time for the eastbound approach by 11
seconds and allocating it to the westbound movement. The suggested change in the splits is
shown in Exhibit 2.
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Exhibit 2

With the above two improvements, the resulting westbound queue length is considerably reduced. Table
12 shows the queue length comparisons.

Table 12: Queue Length Comparison - Los Altos Parkway/Vista Boulevard (south)

. ) AM Peak AM Off-Peak PM Peak
Intersection Approach Scenario = = =
Avg |95%tile| Avg |95%tile| Avg [95%tile
Los Altos Pkwy/Vista Blvd (south) |Westbound [Baseline 525 853 160 264 250 402
Los Altos Pkwy/Vista Blvd (south) |Westbound |Plus Project 716 1302 238 422 320 543
Los Altos Pkwy/Vista Blvd (south) |Westbound |Plus Project - Mitigated 300 421 234 242 266 291

As shown in Table 12, the queue length on the westbound approach is significantly reduced by extending
the westbound left-turn pocket and optimizing east-west green times. The average queues are anticipated
to be under 300 feet with extended left-turn storage, during both the peak and non-peak hours.

CONCLUSIONS & RECOMMENDATIONS

The following is a list of our key findings and recommendations to best manage the traffic generated by
the proposed project:

Project Trips: The proposed project is anticipated to generate a total of 2,371 daily trips, 171 AM peak
hour trips, and 206 PM peak hour trips. The ITE trip generation manual does not provide any guidance
regarding off-peak trip generation. Hence, as a conservative estimate, the AM off-peak trip generation
was assumed to be the same as the trip generation during the AM peak hour.

Project Access: Access to the project site will be provided via a new Project Access Road that connects to
Belmar Drive. The Project Access Road/Belmar Drive intersection will be full-access, allowing for all
possible movements, with STOP control on the Project Access Road approach. A single lane approach is
sufficient.

Existing/Baseline Level of Service: All the study intersections operate at acceptable levels of service
during both the AM and PM peak hours. During the baseline AM peak hour conditions the westbound
average queue at the Los Altos Parkway/Vista Boulevard (south) intersection is anticipated to exceed 500
feet.
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Plus Project Level of Service: With the addition of the project traffic, all the study intersections continue
to operate at acceptable Level of Service (LOS) conditions during the AM and PM peak hours, and AM off-
peak hour. However, excessive queuing is anticipated to occur at the at the Los Altos Parkway/Vista
Boulevard (south) intersection. With the addition of the project traffic, the average westbound queue
length is anticipated be approximately 725 feet during the AM peak hour, with the existing lane
configuration.

Mitigation Measures: The following two improvements are recommend to mitigate the westbound
gueuing issues at the Los Altos Parkway/Vista Boulevard (south) intersection:

e Extend the westbound left-turn pocket (on Los Altos Parkway) to approximately 400 feet of
striped storage length.
e Optimize the green times allocated to the side street movements (eastbound and westbound).

No other mitigations are proposed at any other study intersections since the analysis shows that the
anticipated project traffic does not cause any other significant impacts requiring mitigation.

2035 Roadway Level of Service: The Los Altos Parkway south of Belmar Drive road segment and Los Altos
Parkway north of Belmar Drive road segment are anticipated to operate at LOS “C” under 2035 conditions.
The roadway segment LOS is anticipated to be the same with or without project. A two-lane facility is
shown to provide sufficient capacity (LOS “C”) on Los Altos Parkway through the year 2035.

Regional Road Impact Fees: The project’s contribution of standard Regional Road Impact Fees will
mitigate the minor project effects on the overall roadway network.
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HCM Signalized Intersection Capacity Analysis

1: Vista Blvd & Los Altos Pkwy 212412016
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s % i LI ul LI 5
Traffic Volume (vph) 0 0 5 817 0 10 1 302 187 22 1056 0
Future Volume (vph) 0 0 5 817 0 10 1 302 187 22 1056 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Lane Util. Factor 1.00 095 0.95 100 095 1.00 100 0.95
Frt 0.86 100 1.00 100 100 085 100 1.00
Flt Protected 1.00 095 0.95 095 1.00 1.00 095 1.00
Satd. Flow (prot) 1627 1698 1698 1787 3574 1599 1787 3574
Flt Permitted 1.00 095 0.95 095 1.00 1.00 095 1.00
Satd. Flow (perm) 1627 1698 1698 1787 3574 1599 1787 3574
Peak-hour factor, PHF 092 092 092 092 09 092 092 092 092 092 092 09
Adj. Flow (vph) 0 0 5 888 0 11 1 328 203 24 1148 0
RTOR Reduction (vph) 0 5 0 0 80 0 0 0 110 0 0 0
Lane Group Flow (vph) 0 0 0 453 366 0 1 328 93 24 1148 0
Turn Type NA Split NA Prot NA  Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 0.9 420 420 10 594 594 44 628
Effective Green, g (s) 0.9 420 420 10 594 594 44 628
Actuated g/C Ratio 0.01 032 032 001 046 046 003 048
Clearance Time (S) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Vehicle Extension (S) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 11 548 548 13 1633 730 60 1726
v/s Ratio Prot c0.00 c0.27 022 0.00 0.09 c0.01 ¢0.32
v/s Ratio Perm 0.06
v/c Ratio 0.00 083  0.67 008 020 013 040 0.67
Uniform Delay, d1 64.1 406  38.0 640 211 204 615 256
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 9.4 2.4 0.9 0.3 0.4 1.6 2.0
Delay (s) 64.1 50.1 404 650 214 207 631 276
Level of Service E D D E © © E ©
Approach Delay (s) 64.1 45.3 21.2 284
Approach LOS E D © ©
Intersection Summary
HCM 2000 Control Delay 32.8 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 130.0 Sum of lost time (S) 233
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 9 Light Report

Page 1



HCM 2010 Roundabout

2: Belmar Dr & Los Altos Pkwy 2/17/2016
Intersection
Intersection Delay, s/veh 6.8
Intersection LOS A
Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 93 66 413
Demand Flow Rate, veh/h 94 66 417
Vehicles Circulating, veh/h 34 6 90
Vehicles Exiting, veh/h 38 501 38
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 4.1 3.7 7.9
Approach LOS A A A
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 94 66 417
Cap Entry Lane, veh/h 1092 1123 1033
Entry HV Adj Factor 0.989 0.995 0.990
Flow Entry, veh/h 93 66 413
Cap Entry, veh/h 1081 1117 1023
VIC Ratio 0.086 0.059 0.404
Control Delay, s/veh 4.1 3.7 7.9
LOS A A A
95th %tile Queue, veh 0 0 2

Baseline Synchro 9 Light Report

Page 1



HCM 2010 Roundabout

4: Vista Hills Dr & Los Altos Pkwy 2/17/2016
Intersection
Intersection Delay, s/veh 6.4
Intersection LOS A
Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 347 146 168
Demand Flow Rate, veh/h 350 147 169
Vehicles Circulating, veh/h 125 35 229
Vehicles Exiting, veh/h 57 363 246
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 7.4 45 5.9
Approach LOS A A A
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 350 147 169
Cap Entry Lane, veh/h 997 1091 899
Entry HV Adj Factor 0.991 0.992 0.992
Flow Entry, veh/h 347 146 168
Cap Entry, veh/h 989 1082 892
VIC Ratio 0.351 0.135 0.188
Control Delay, s/veh 7.4 45 5.9
LOS A A A
95th %tile Queue, veh 2 0 1

Baseline Synchro 9 Light Report
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HCM Signalized Intersection Capacity Analysis

5: Vista Dr & Los Altos Pkwy 2/17/2016
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N Ts N 4 ul LI 5 LI ul
Traffic Volume (vph) 105 48 112 143 171 18 73 228 34 28 1158 464
Future Volume (vph) 105 48 112 143 171 18 73 228 34 28 1158 464
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 1.00 097 100 1.00 100 0.95 100 095 1.00
Frt 100 0.89 100 100 08 100 098 100 100 0.85
Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3467 1684 3467 1881 1599 1787 3504 1787 3574 1599
Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 3467 1684 3467 1881 1599 1787 3504 1787 3574 1599
Peak-hour factor, PHF 090 090 09 09 09 09 09 090 090 090 09 0.90
Adj. Flow (vph) 117 53 124 159 190 20 81 253 38 31 1287 516
RTOR Reduction (vph) 0 84 0 0 0 17 0 8 0 0 0 236
Lane Group Flow (vph) 117 93 0 159 190 3 81 283 0 31 1287 280
Turn Type Prot NA Prot NA  Perm Prot NA Prot NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 69 128 92 151 151 73 573 36 536 536
Effective Green, g (s) 69 128 92 1561 151 73 573 36 536 536
Actuated g/C Ratio 007 013 009 015 015 007 058 004 054 054
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension () 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 241 217 322 287 244 131 2030 65 1936 866
v/s Ratio Prot 0.03 0.06 c0.05 ¢0.10 c0.05 ¢0.08 0.02 ¢0.36
v/s Ratio Perm 0.00 0.17
v/c Ratio 049 043 049 066 001 062 0.14 048 066 032
Uniform Delay, d1 443  39.7 426 395 356 444 9.5 467 162 126
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15 14 1.2 5.6 0.0 8.4 0.1 5.4 1.8 1.0
Delay (s) 458 411 438 451 356 529 9.7 522 180 136
Level of Service D D D D D D A D B B
Approach Delay (s) 43.0 44.1 19.1 17.4
Approach LOS D D B B
Intersection Summary
HCM 2000 Control Delay 23.6 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 98.9 Sum of lost time (S) 16.0
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 9 Light Report
Page 2



HCM Signalized Intersection Capacity Analysis
1: Vista Blvd & Los Altos Pkwy

2/24/2016

A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s % i LI ul LI 5
Traffic Volume (vph) 4 3 2 288 5 27 1 295 160 20 414 2
Future Volume (vph) 4 3 2 288 5 27 1 295 160 20 414 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Lane Util. Factor 1.00 095 0.95 100 095 1.00 100 0.95
Frt 0.97 1.00 097 100 100 085 100 1.00
Flt Protected 0.98 095 0.96 095 1.00 1.00 095 1.00
Satd. Flow (prot) 1785 1698 1675 1072 2859 1583 1787 3572
Flt Permitted 0.98 095 0.96 095 1.00 1.00 095 1.00
Satd. Flow (perm) 1785 1698 1675 1072 2859 1583 1787 3572
Peak-hour factor, PHF 092 092 092 092 09 092 092 092 092 092 092 09
Adj. Flow (vph) 4 3 2 313 5 29 1 321 174 22 450 2
RTOR Reduction (vph) 0 2 0 0 7 0 0 0 63 0 0 0
Lane Group Flow (vph) 0 7 0 175 165 0 1 321 111 22 452 0
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 2% 1% 1% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 100 100 0 0 0 0
Turn Type Split NA Split NA Prot NA  Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 13 181 181 11 830 830 43  86.2
Effective Green, g (s) 13 181 181 11 830 830 43  86.2
Actuated g/C Ratio 0.01 014 014 001 064 064 003 0.66
Clearance Time (S) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 17 236 233 9 1825 1010 59 2368
v/s Ratio Prot c0.00 c0.10 0.10 000 011 c0.01 ¢0.13
v/s Ratio Perm 0.07
v/c Ratio 0.41 074 071 011 018 011 037 0.9
Uniform Delay, d1 64.0 537 534 64.0 9.6 9.1 615 8.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.8 10.4 7.8 2.0 0.2 0.2 14 0.2
Delay (s) 69.8 641 612 66.0 9.8 94  63.0 8.6
Level of Service E E E E A A E A
Approach Delay (s) 69.8 62.7 9.7 11.1
Approach LOS E E A B
Intersection Summary
HCM 2000 Control Delay 245 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 130.0 Sum of lost time (S) 233
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 9 Light Report

Page 1



HCM 2010 Roundabout

2: Belmar Dr & Los Altos Pkwy 2/17/2016
Intersection
Intersection Delay, s/veh 5.7
Intersection LOS A
Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 78 164 335
Demand Flow Rate, veh/h 79 165 338
Vehicles Circulating, veh/h 131 10 64
Vehicles Exiting, veh/h 44 392 146
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 4 0 0
Ped Cap Adj 0.999 1.000 1.000
Approach Delay, s/veh 4.4 45 6.6
Approach LOS A A A
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 79 165 338
Cap Entry Lane, veh/h 991 1119 1060
Entry HV Adj Factor 0.987 0.992 0.990
Flow Entry, veh/h 78 164 335
Cap Entry, veh/h 978 1110 1050
VIC Ratio 0.080 0.147 0.319
Control Delay, s/veh 4.4 45 6.6
LOS A A A
95th %tile Queue, veh 0 1 1

Baseline Synchro 9 Light Report

Page 1



HCM 2010 Roundabout

4: Vista Hills Dr & Los Altos Pkwy 2/17/2016
Intersection
Intersection Delay, s/veh 4.2
Intersection LOS A
Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 110 89 93
Demand Flow Rate, veh/h 112 90 94
Vehicles Circulating, veh/h 69 40 53
Vehicles Exiting, veh/h 61 107 128
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 4.4 4.1 4.1
Approach LOS A A A
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 112 90 94
Cap Entry Lane, veh/h 1055 1086 1072
Entry HV Adj Factor 0.982 0.992 0.994
Flow Entry, veh/h 110 89 93
Cap Entry, veh/h 1036 1077 1066
VIC Ratio 0.106 0.083 0.088
Control Delay, s/veh 4.4 4.1 4.1
LOS A A A
95th %tile Queue, veh 0 0 0

Baseline Synchro 9 Light Report

Page 2



HCM Signalized Intersection Capacity Analysis

5: Vista Dr & Los Altos Pkwy 2/17/2016
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N Ts N 4 ul LI 5 LI ul
Traffic Volume (vph) 143 63 63 61 100 18 85 234 35 25 534 245
Future Volume (vph) 143 63 63 61 100 18 85 234 35 25 534 245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 1.00 097 100 1.00 100 0.95 100 095 1.00
Frt 100 093 100 100 08 100 098 100 100 0.85
Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3467 1740 3467 1881 1599 1787 3504 1787 3574 1599
Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 3467 1740 3467 1881 1599 1787 3504 1787 3574 1599
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 154 68 68 66 108 19 91 252 38 27 574 263
RTOR Reduction (vph) 0 49 0 0 0 17 0 8 0 0 0 139
Lane Group Flow (vph) 154 87 0 66 108 2 91 282 0 27 574 124
Turn Type Prot NA Prot NA  Perm Prot NA Prot NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 7.7 111 4.3 7.7 7.7 6.8 38.6 23 341 341
Effective Green, g (s) 7.7 111 4.3 7.7 7.7 6.8 38.6 23 341 341
Actuated g/C Ratio 011 0.15 006 011 011 009 053 003 047 047
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension () 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 369 267 206 200 170 168 1870 56 1685 754
v/s Ratio Prot c0.04  ¢0.05 0.02 ¢0.06 c0.05  0.08 0.02 ¢0.16
v/s Ratio Perm 0.00 0.08
v/c Ratio 042 033 032 054 001 054 015 048 034 016
Uniform Delay, d1 302 273 326 306 289 313 8.5 344 120 109
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.7 0.9 3.0 0.0 35 0.2 6.4 0.6 0.5
Delay (s) 31.0 280 335 336 289 3438 8.7 408 126 114
Level of Service © © © © © © A D B B
Approach Delay (s) 29.6 33.1 14.9 13.1
Approach LOS © © B B
Intersection Summary
HCM 2000 Control Delay 18.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 723 Sum of lost time (S) 16.0
Intersection Capacity Utilization 44.1% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 9 Light Report
Page 2



HCM Signalized Intersection Capacity Analysis

1: Vista Blvd & Los Altos Pkwy 212412016
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s % i LI ul LI 5
Traffic Volume (vph) 0 1 2 367 2 35 2 1222 736 38 448 0
Future Volume (vph) 0 1 2 367 2 35 2 1222 736 38 448 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Lane Util. Factor 1.00 095 0.95 100 095 1.00 100 0.95
Frt 0.91 1.00 097 100 100 085 100 1.00
Flt Protected 1.00 095 0.96 095 1.00 1.00 095 1.00
Satd. Flow (prot) 1712 1698 1672 1072 2859 1583 1787 3574
Flt Permitted 1.00 095 0.96 095 1.00 1.00 095 1.00
Satd. Flow (perm) 1712 1698 1672 1072 2859 1583 1787 3574
Peak-hour factor, PHF 095 095 09 09 09 09 09 095 095 09 09 095
Adj. Flow (vph) 0 1 2 386 2 37 2 1286 775 40 472 0
RTOR Reduction (vph) 0 2 0 0 5 0 0 0 282 0 0 0
Lane Group Flow (vph) 0 1 0 216 204 0 2 1286 493 40 472 0
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 2% 1% 1% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 100 100 0 0 0 0
Turn Type NA Split NA Prot NA  Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 11 233 233 12 954 954 6.9 1011
Effective Green, g (s) 11 233 233 12 9.4 954 69 101.1
Actuated g/C Ratio 0.01 0.16 0.16 001 064 064 005 0.67
Clearance Time (S) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 12 263 259 8 1818 1006 82 2408
v/s Ratio Prot c0.00 c0.13  0.12 0.00 c0.45 c0.02 013
v/s Ratio Perm 0.31
v/c Ratio 0.08 082 0.79 025 071 049 049 020
Uniform Delay, d1 73.9 613 610 740 181 144  69.8 9.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 175 135 5.9 2.4 1.7 1.7 0.2
Delay (s) 75.1 788 745 798 204 161 715 9.4
Level of Service E E E E © B E A
Approach Delay (s) 75.1 76.7 18.9 14.2
Approach LOS E E B B
Intersection Summary
HCM 2000 Control Delay 26.3 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 150.0 Sum of lost time (S) 233
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 9 Light Report

Page 1



HCM 2010 Roundabout

2: Belmar Dr & Los Altos Pkwy 2/17/2016
Intersection
Intersection Delay, s/veh 7.0
Intersection LOS A
Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 60 487 213
Demand Flow Rate, veh/h 61 492 215
Vehicles Circulating, veh/h 409 9 53
Vehicles Exiting, veh/h 92 259 417
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 4 0 0
Ped Cap Adj 0.999 1.000 1.000
Approach Delay, s/veh 5.7 8.0 5.2
Approach LOS A A A
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 61 492 215
Cap Entry Lane, veh/h 751 1120 1072
Entry HV Adj Factor 0.984 0.990 0.991
Flow Entry, veh/h 60 487 213
Cap Entry, veh/h 738 1108 1061
VIC Ratio 0.081 0.439 0.201
Control Delay, s/veh 5.7 8.0 5.2
LOS A A A
95th %tile Queue, veh 0 2 1

Baseline Synchro 9 Light Report

Page 1



HCM 2010 Roundabout

4: Vista Hills Dr & Los Altos Pkwy 2/17/2016
Intersection
Intersection Delay, s/veh 6.1
Intersection LOS A
Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 114 319 244
Demand Flow Rate, veh/h 116 323 246
Vehicles Circulating, veh/h 166 121 56
Vehicles Exiting, veh/h 278 181 226
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 5.0 7.0 5.6
Approach LOS A A A
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 116 323 246
Cap Entry Lane, veh/h 957 1001 1068
Entry HV Adj Factor 0.983 0.989 0.991
Flow Entry, veh/h 114 319 244
Cap Entry, veh/h 941 990 1059
VIC Ratio 0.121 0.323 0.230
Control Delay, s/veh 5.0 7.0 5.6
LOS A A A
95th %tile Queue, veh 0 1 1

Baseline Synchro 9 Light Report
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HCM Signalized Intersection Capacity Analysis

5: Vista Dr & Los Altos Pkwy 2/17/2016
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N Ts N 4 ul LI 5 LI ul
Traffic Volume (vph) 336 154 65 145 112 43 206 1244 145 54 440 234
Future Volume (vph) 336 154 65 145 112 43 206 1244 145 54 440 234
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 1.00 097 100 1.00 100 0.95 100 095 1.00
Frt 100 0.6 100 100 08 100 098 100 100 0.85
Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3467 1797 3467 1881 1599 1787 3518 1787 3574 1599
Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 3467 1797 3467 1881 1599 1787 3518 1787 3574 1599
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 361 166 70 156 120 46 222 1338 156 58 473 252
RTOR Reduction (vph) 0 16 0 0 0 40 0 6 0 0 0 153
Lane Group Flow (vph) 361 220 0 156 120 6 222 1488 0 58 473 99
Turn Type Prot NA Prot NA  Perm Prot NA Prot NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 131 177 90 136 136 168 514 39 385 385
Effective Green, g (s) 131 177 90 136 136 168 514 39 385 385
Actuated g/C Ratio 013 0.18 009 014 014 017 052 004 039 0.39
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension () 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 463 324 318 261 221 306 1845 71 1404 628
v/s Ratio Prot c0.10 c0.12 0.04  0.06 c0.12 ¢0.42 003 0.13
v/s Ratio Perm 0.00 0.06
v/c Ratio 0.78  0.68 049 046 003 073 081 082 034 016
Uniform Delay, d1 411 375 423 388 365 384 192 46.7 208 193
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.1 5.8 1.2 1.3 0.1 8.3 3.9 49.3 0.6 0.5
Delay (s) 492 433 435 401 365 467 231 9.0 215 198
Level of Service D D D D D D C F C B
Approach Delay (s) 46.8 41.2 26.1 26.4
Approach LOS D D © ©
Intersection Summary
HCM 2000 Control Delay 31.3 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 98.0 Sum of lost time (S) 16.0
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 9 Light Report
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Appendix B

Baseline Conditions LOS Calculations



HCM Signalized Intersection Capacity Analysis

1: Vista Blvd & Los Altos Pkwy 212412016
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s % i LI ul LI 5
Traffic Volume (vph) 0 0 5 863 0 10 1 302 203 22 1056 0
Future Volume (vph) 0 0 5 863 0 10 1 302 203 22 1056 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Lane Util. Factor 1.00 095 0.95 100 095 1.00 100 0.95
Frt 0.86 100 1.00 100 100 085 100 1.00
Flt Protected 1.00 095 0.95 095 1.00 1.00 095 1.00
Satd. Flow (prot) 1627 1698 1698 1787 3574 1599 1787 3574
Flt Permitted 1.00 095 0.95 095 1.00 1.00 095 1.00
Satd. Flow (perm) 1627 1698 1698 1787 3574 1599 1787 3574
Peak-hour factor, PHF 092 092 092 092 09 092 092 092 092 092 092 09
Adj. Flow (vph) 0 0 5 938 0 11 1 328 221 24 1148 0
RTOR Reduction (vph) 0 5 0 0 77 0 0 0 125 0 0 0
Lane Group Flow (vph) 0 0 0 478 394 0 1 328 96 24 1148 0
Turn Type NA Split NA Prot NA  Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 0.9 448 448 10 566 56.6 44 600
Effective Green, g (s) 0.9 448 448 10 566 56.6 44 600
Actuated g/C Ratio 0.01 034 034 001 044 044 003 046
Clearance Time (S) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Vehicle Extension (S) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 11 585 585 13 1556 696 60 1649
v/s Ratio Prot c0.00 c0.28 0.23 0.00 0.09 c0.01 ¢0.32
v/s Ratio Perm 0.06
v/c Ratio 0.00 082 0.67 008 021 014 040 070
Uniform Delay, d1 64.1 389 363 640 228 220 615 278
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 8.2 2.4 0.9 0.3 0.4 1.6 2.5
Delay (s) 64.1 471 388 650 231 225 631 302
Level of Service E D D E © © E ©
Approach Delay (s) 64.1 42.9 229 30.9
Approach LOS E D © ©
Intersection Summary
HCM 2000 Control Delay 33.6 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 130.0 Sum of lost time (S) 233
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 9 Light Report
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HCM 2010 Roundabout

2: Belmar Dr & Los Altos Pkwy 2/17/2016
Intersection
Intersection Delay, s/veh 7.2
Intersection LOS A
Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 188 89 422
Demand Flow Rate, veh/h 190 90 426
Vehicles Circulating, veh/h 34 15 156
Vehicles Exiting, veh/h 71 567 68
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 49 4.0 8.9
Approach LOS A A A
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 190 90 426
Cap Entry Lane, veh/h 1092 1113 967
Entry HV Adj Factor 0.989 0.985 0.990
Flow Entry, veh/h 188 89 422
Cap Entry, veh/h 1081 1097 957
VIC Ratio 0.174 0.081 0.441
Control Delay, s/veh 4.9 4.0 8.9
LOS A A A
95th %tile Queue, veh 1 0 2

Baseline Synchro 9 Light Report
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HCM 2010 Roundabout

4: Vista Hills Dr & Los Altos Pkwy 2/17/2016
Intersection
Intersection Delay, s/veh 6.7
Intersection LOS A
Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 360 173 181
Demand Flow Rate, veh/h 363 175 182
Vehicles Circulating, veh/h 153 39 229
Vehicles Exiting, veh/h 61 372 287
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 7.8 4.8 6.1
Approach LOS A A A
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 363 175 182
Cap Entry Lane, veh/h 970 1087 899
Entry HV Adj Factor 0.992 0.991 0.992
Flow Entry, veh/h 360 173 181
Cap Entry, veh/h 962 1077 892
VIC Ratio 0.374 0.161 0.203
Control Delay, s/veh 7.8 4.8 6.1
LOS A A A
95th %tile Queue, veh 2 1 1

Baseline Synchro 9 Light Report
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HCM Signalized Intersection Capacity Analysis

5: Vista Dr & Los Altos Pkwy 2/17/2016
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N Ts N 4 ul LI 5 LI ul
Traffic Volume (vph) 105 55 112 143 194 26 73 228 34 31 1158 464
Future Volume (vph) 105 55 112 143 194 26 73 228 34 31 1158 464
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 1.00 097 100 1.00 100 0.95 100 095 1.00
Frt 100 0.90 100 100 08 100 098 100 100 0.85
Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3467 1692 3467 1881 1599 1787 3504 1787 3574 1599
Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 3467 1692 3467 1881 1599 1787 3504 1787 3574 1599
Peak-hour factor, PHF 090 090 09 09 09 09 09 090 090 090 09 0.90
Adj. Flow (vph) 117 61 124 159 216 29 81 253 38 34 1287 516
RTOR Reduction (vph) 0 71 0 0 0 24 0 8 0 0 0 238
Lane Group Flow (vph) 117 114 0 159 216 5 81 283 0 34 1287 278
Turn Type Prot NA Prot NA  Perm Prot NA Prot NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 69 142 92 165 165 74 574 36 536 536
Effective Green, g (s) 69 142 92 165 165 74 574 36 536 536
Actuated g/C Ratio 007 014 009 016 016 007 057 004 053 053
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension () 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 238 239 317 309 262 131 2003 64 1908 853
v/s Ratio Prot 0.03  0.07 c0.05 ¢0.11 c0.05 ¢0.08 0.02 ¢0.36
v/s Ratio Perm 0.00 0.17
v/c Ratio 049 048 050 070 0.02 062 0.14 053 067 033
Uniform Delay, d1 451  39.7 434 396 362 451 100 476 170 132
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 15 1.3 6.8 0.0 8.4 0.1 8.2 1.9 1.0
Delay (s) 46.7 412 447 464 352 535 102 558 190 142
Level of Service D D D D D D B E B B
Approach Delay (s) 43.3 44.9 19.6 18.3
Approach LOS D D B B
Intersection Summary
HCM 2000 Control Delay 24.8 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 100.4 Sum of lost time (S) 16.0
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 9 Light Report
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HCM Signalized Intersection Capacity Analysis
1: Vista Blvd & Los Altos Pkwy

2/24/2016

A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s % i LI ul LI 5
Traffic Volume (vph) 4 3 2 334 5 27 1 295 176 20 414 2
Future Volume (vph) 4 3 2 334 5 27 1 295 176 20 414 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Lane Util. Factor 1.00 095 0.95 100 095 1.00 100 0.95
Frt 0.97 100 098 100 100 085 100 1.00
Flt Protected 0.98 095 0.96 095 1.00 1.00 095 1.00
Satd. Flow (prot) 1785 1698 1678 1072 2859 1583 1787 3572
Flt Permitted 0.98 095 0.96 095 1.00 1.00 095 1.00
Satd. Flow (perm) 1785 1698 1678 1072 2859 1583 1787 3572
Peak-hour factor, PHF 092 092 092 092 09 092 092 092 092 092 092 09
Adj. Flow (vph) 4 3 2 363 5 29 1 321 191 22 450 2
RTOR Reduction (vph) 0 2 0 0 6 0 0 0 72 0 0 0
Lane Group Flow (vph) 0 7 0 200 191 0 1 321 119 22 452 0
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 2% 1% 1% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 100 100 0 0 0 0
Turn Type Split NA Split NA Prot NA  Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 13 200 200 11 811 8Ll 43 843
Effective Green, g (s) 13 200  20.0 11 811 811 43 843
Actuated g/C Ratio 0.01 015 0.15 001 062 062 003 0.65
Clearance Time (S) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 17 261 258 9 1783 987 59 2316
v/s Ratio Prot c0.00 c0.12 011 000 011 c0.01 ¢0.13
v/s Ratio Perm 0.08
v/c Ratio 0.41 077 074 011 018 012 037 020
Uniform Delay, d1 64.0 528 525 640 104 99 615 9.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.8 11.4 9.6 2.0 0.2 0.3 14 0.2
Delay (s) 69.8 642 621 66.0 106 102 63.0 9.4
Level of Service E E E E B B E A
Approach Delay (s) 69.8 63.1 10.5 11.9
Approach LOS E E B B
Intersection Summary
HCM 2000 Control Delay 26.4 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 130.0 Sum of lost time (S) 233
Intersection Capacity Utilization 43.6% ICU Level of Service A
Analysis Period (min) 15
¢ Critical Lane Group
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HCM 2010 Roundabout

2: Belmar Dr & Los Altos Pkwy 2/17/2016
Intersection
Intersection Delay, s/veh 6.1
Intersection LOS A
Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 154 182 343
Demand Flow Rate, veh/h 155 184 346
Vehicles Circulating, veh/h 131 18 116
Vehicles Exiting, veh/h 71 444 170
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 4 0 0
Ped Cap Adj 0.999 1.000 1.000
Approach Delay, s/veh 5.1 4.8 7.2
Approach LOS A A A
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 155 184 346
Cap Entry Lane, veh/h 991 1110 1006
Entry HV Adj Factor 0.994 0.988 0.991
Flow Entry, veh/h 154 182 343
Cap Entry, veh/h 984 1096 997
VIC Ratio 0.156 0.166 0.344
Control Delay, s/veh 5.1 4.8 7.2
LOS A A A
95th %tile Queue, veh 1 1 2
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HCM 2010 Roundabout

4: Vista Hills Dr & Los Altos Pkwy 2/17/2016
Intersection
Intersection Delay, s/veh 45
Intersection LOS A
Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 121 145 104
Demand Flow Rate, veh/h 123 146 105
Vehicles Circulating, veh/h 125 43 53
Vehicles Exiting, veh/h 64 115 195
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 4.8 4.6 4.2
Approach LOS A A A
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 123 146 105
Cap Entry Lane, veh/h 997 1082 1072
Entry HV Adj Factor 0.984 0.992 0.994
Flow Entry, veh/h 121 145 104
Cap Entry, veh/h 981 1073 1065
VIC Ratio 0.123 0.135 0.098
Control Delay, s/veh 4.8 4.6 4.2
LOS A A A
95th %tile Queue, veh 0 0 0
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HCM Signalized Intersection Capacity Analysis

5: Vista Dr & Los Altos Pkwy 2/17/2016
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N Ts N 4 ul LI 5 LI ul
Traffic Volume (vph) 143 70 63 61 123 26 85 234 35 38 534 245
Future Volume (vph) 143 70 63 61 123 26 85 234 35 38 534 245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 1.00 097 100 100 100 095 100 095 1.00
Frt 100 093 100 100 08 100 0098 100 100 085
Flt Protected 095 1.00 095 100 100 09 1.00 095 100 1.00
Satd. Flow (prot) 3467 1747 3467 1881 1599 1787 3504 1787 3574 1599
FIt Permitted 095 1.00 095 100 100 09 1.00 095 100 1.00
Satd. Flow (perm) 3467 1747 3467 1881 1599 1787 3504 1787 3574 1599
Peak-hour factor, PHF 093 093 093 093 093 093 093 09 09 093 093 093
Adj. Flow (vph) 154 75 68 66 132 28 91 252 38 41 574 263
RTOR Reduction (vph) 0 43 0 0 0 25 0 9 0 0 0 141
Lane Group Flow (vph) 154 100 0 66 132 3 91 281 0 41 574 122
Turn Type Prot NA Prot NA  Perm Prot NA Prot NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 7.7 120 4.2 85 85 6.8 369 34 335 335
Effective Green, g (s) 7.7 120 4.2 8.5 8.5 6.8 369 34 335 335
Actuated g/C Ratio 011 017 006 012 012 009 051 005 046 046
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension () 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 368 289 200 220 187 167 1783 83 1651 738
v/s Ratio Prot c0.04 ¢0.06 0.02 ¢0.07 c0.05 ¢0.08 0.02 ¢0.16
v/s Ratio Perm 0.00 0.08
v/c Ratio 042 034 033 060 002 054 016 049 035 0.16
Uniform Delay, d1 303 268 328 304 283 314 9.5 337 125 114
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.7 1.0 4.4 0.0 3.6 0.2 4.6 0.6 0.5
Delay (s) 311 275 338 347 283 350 9.7 383 131 118
Level of Service © © © © © © A D B B
Approach Delay (s) 294 33.7 15.7 13.9
Approach LOS © © B B
Intersection Summary
HCM 2000 Control Delay 19.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 725 Sum of lost time (S) 16.0
Intersection Capacity Utilization 44.5% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
1: Vista Blvd & Los Altos Pkwy

2/24/2016

A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s % i LI ul LI 5
Traffic Volume (vph) 0 1 2 400 2 35 2 1222 787 38 448 0
Future Volume (vph) 0 1 2 400 2 35 2 1222 787 38 448 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Lane Util. Factor 1.00 095 0.95 100 095 1.00 100 0.95
Frt 0.91 100 098 100 100 085 100 1.00
Flt Protected 1.00 095 0.96 095 1.00 1.00 095 1.00
Satd. Flow (prot) 1712 1698 1674 1072 2859 1583 1787 3574
Flt Permitted 1.00 095 0.96 095 1.00 1.00 095 1.00
Satd. Flow (perm) 1712 1698 1674 1072 2859 1583 1787 3574
Peak-hour factor, PHF 095 095 09 09 09 09 09 095 095 09 09 095
Adj. Flow (vph) 0 1 2 421 2 37 2 1286 828 40 472 0
RTOR Reduction (vph) 0 2 0 0 5 0 0 0 309 0 0 0
Lane Group Flow (vph) 0 1 0 232 223 0 2 1286 519 40 472 0
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 2% 1% 1% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 100 100 0 0 0 0
Turn Type NA Split NA Prot NA  Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 11 246 246 12 941 941 69 99.8
Effective Green, g (s) 11 246 246 12 941 941 69 99.8
Actuated g/C Ratio 0.01 0.16 0.16 001 063 063 005 0.67
Clearance Time (S) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 12 278 274 8 1793 993 82 2377
v/s Ratio Prot c0.00 c0.14 013 0.00 c0.45 c0.02 013
v/s Ratio Perm 0.33
v/c Ratio 0.08 083 081 025 072 052 049 020
Uniform Delay, d1 73.9 60.7 605 740 189 155 69.8 9.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 182 159 5.9 2.5 2.0 1.7 0.2
Delay (s) 75.1 789 764 798 214 175 715 9.9
Level of Service E E E E © B E A
Approach Delay (s) 75.1 71.7 19.9 14.7
Approach LOS E E B B
Intersection Summary
HCM 2000 Control Delay 21.7 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 150.0 Sum of lost time (S) 233
Intersection Capacity Utilization 69.6% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
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HCM 2010 Roundabout

2: Belmar Dr & Los Altos Pkwy 2/17/2016
Intersection
Intersection Delay, s/veh 8.0
Intersection LOS A
Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 117 547 240
Demand Flow Rate, veh/h 118 552 242
Vehicles Circulating, veh/h 409 36 92
Vehicles Exiting, veh/h 179 298 435
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 4 0 0
Ped Cap Adj 0.999 1.000 1.000
Approach Delay, s/veh 6.5 9.2 5.8
Approach LOS A A A
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 118 552 242
Cap Entry Lane, veh/h 751 1090 1031
Entry HV Adj Factor 0.992 0.991 0.992
Flow Entry, veh/h 117 547 240
Cap Entry, veh/h 744 1080 1022
VIC Ratio 0.157 0.506 0.235
Control Delay, s/veh 6.5 9.2 5.8
LOS A A A
95th %tile Queue, veh 1 3 1
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HCM 2010 Roundabout

4: Vista Hills Dr & Los Altos Pkwy 2/17/2016
Intersection
Intersection Delay, s/veh 6.4
Intersection LOS A
Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 122 337 282
Demand Flow Rate, veh/h 124 341 285
Vehicles Circulating, veh/h 184 132 56
Vehicles Exiting, veh/h 289 209 252
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 5.1 7.3 6.0
Approach LOS A A A
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 124 341 285
Cap Entry Lane, veh/h 940 990 1068
Entry HV Adj Factor 0.984 0.989 0.991
Flow Entry, veh/h 122 337 282
Cap Entry, veh/h 925 979 1059
VIC Ratio 0.132 0.344 0.267
Control Delay, s/veh 5.1 7.3 6.0
LOS A A A
95th %tile Queue, veh 0 2 1
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HCM Signalized Intersection Capacity Analysis

5: Vista Dr & Los Altos Pkwy 2/17/2016
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N Ts N 4 ul LI 5 LI ul
Traffic Volume (vph) 336 179 65 145 128 49 206 1244 145 62 440 234
Future Volume (vph) 336 179 65 145 128 49 206 1244 145 62 440 234
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 1.00 097 100 1.00 100 0.95 100 095 1.00
Frt 100 0.6 100 100 08 100 098 100 100 0.85
Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3467 1806 3467 1881 1599 1787 3518 1787 3574 1599
Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 3467 1806 3467 1881 1599 1787 3518 1787 3574 1599
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 361 192 70 156 138 53 222 1338 156 67 473 252
RTOR Reduction (vph) 0 13 0 0 0 45 0 6 0 0 0 154
Lane Group Flow (vph) 361 249 0 156 138 8 222 1488 0 67 473 98
Turn Type Prot NA Prot NA  Perm Prot NA Prot NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 130 193 91 154 154 171 512 50 391 391
Effective Green, g (s) 13.0 193 91 154 154 171 512 50 391 391
Actuated g/C Ratio 013 0.19 009 015 015 017 051 005 039 0.39
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension () 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 448 346 313 287 244 303 1790 88 1389 621
v/s Ratio Prot c0.10 c0.14 0.04  0.07 c0.12 ¢0.42 004 013
v/s Ratio Perm 0.01 0.06
v/c Ratio 081 0.72 050 048 003 073 083 076 034 016
Uniform Delay, d1 426 381 436 389 363 396 210 472 217 200
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 7.0 1.3 1.3 0.1 8.8 4.7 315 0.7 0.5
Delay (s) 527 451 448 402 363 484 257 787 223 206
Level of Service D D D D D D © E C C
Approach Delay (s) 49,5 41.7 28.6 26.5
Approach LOS D D © ©
Intersection Summary
HCM 2000 Control Delay 33.2 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 100.6 Sum of lost time (S) 16.0
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 9 Light Report
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Appendix C

Plus Project Conditions LOS Calculations



HCM Signalized Intersection Capacity Analysis
1: Vista Blvd & Los Altos Pkwy

8/1/2016

A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s b s LI ul LI 5
Traffic Volume (vph) 0 0 5 948 0 10 1 302 220 22 1056 0
Future Volume (vph) 0 0 5 948 0 10 1 302 220 22 1056 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Lane Util. Factor 1.00 095 0.95 100 095 1.00 100 0.95
Frt 0.86 100 1.00 100 100 08 100 1.00
Flt Protected 1.00 095 0.95 095 1.00 1.00 095 1.00
Satd. Flow (prot) 1627 1698 1698 1787 3574 1599 1787 3574
Flt Permitted 1.00 095 0.95 095 1.00 1.00 095 1.00
Satd. Flow (perm) 1627 1698 1698 1787 3574 1599 1787 3574
Peak-hour factor, PHF 092 092 092 092 09 09 092 092 09 092 092 092
Adj. Flow (vph) 0 0 5 1030 0 11 1 328 239 24 1148 0
RTOR Reduction (vph) 0 5 0 0 71 0 0 0 147 0 0 0
Lane Group Flow (vph) 0 0 0 525 445 0 1 328 92 24 1148 0
Turn Type NA Split NA Prot NA  Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 0.9 514 514 10 500 500 44 534
Effective Green, g (s) 0.9 514 514 10 500 50.0 44 534
Actuated g/C Ratio 0.01 040  0.40 001 038 038 003 041
Clearance Time (S) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 11 671 671 13 1374 615 60 1468
v/s Ratio Prot c0.00 c0.31  0.26 0.00 0.09 c0.01 ¢0.32
v/s Ratio Perm 0.06
v/c Ratio 0.00 0.78  0.66 008 024 015 040 0.78
Uniform Delay, d1 64.1 344 322 640 271 261 615 332
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 55 1.9 0.9 0.4 0.5 1.6 4.2
Delay (s) 64.1 399 341 650 275 266 631 375
Level of Service E D © E © © E D
Approach Delay (s) 64.1 37.0 27.2 38.0
Approach LOS E D © D
Intersection Summary
HCM 2000 Control Delay 355 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 130.0 Sum of lost time (S) 233
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 9 Light Report
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HCM 2010 Roundabout

2: Belmar Dr & Los Altos Pkwy 8/1/2016

Intersection

Intersection Delay, s/veh 8.6

Intersection LOS A

Approach WB NB SB

Entry Lanes 1 1 1

Conflicting Circle Lanes 1 1 1

Adj Approach Flow, veh/h 387 113 439

Demand Flow Rate, veh/h 391 114 443

Vehicles Circulating, veh/h 34 32 276

Vehicles Exiting, veh/h 112 687 149

Follow-Up Headway, s 3.186 3.186 3.186

Ped Vol Crossing Leg, #/h 0 0 0

Ped Cap Adj 1.000 1.000 1.000

Approach Delay, s/veh 7.0 4.2 11.3

Approach LOS A A B

Lane Left Left Left

Designated Moves LR TR LT

Assumed Moves LR TR LT

RT Channelized

Lane Util 1.000 1.000 1.000

Critical Headway, s~ 5.193 5.193 5.193

Entry Flow, veh/h 391 114 443

Cap Entry Lane, veh/h 1092 1094 857

Entry HV Adj Factor  0.990 0.988 0.991

Flow Entry, veh/h 387 113 439

Cap Entry, veh/h 1081 1082 850

VIC Ratio 0.358 0.104 0.517

Control Delay, s/veh 7.0 4.2 11.3

LOS A A B

95th %tile Queue, veh 2 0 3
Baseline Synchro 9 Light Report
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HCM 2010 TWSC

3: Belmar Dr & Project Roadway 8/1/2016
Intersection

Int Delay, siveh 4.3

Movement WBL WBR NBT NBR SBL SBT
Traffic Vol, veh/h 142 0 50 29 0 133
Future Vol, veh/h 142 0 50 29 0 133
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 154 0 54 32 0 145
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 215 70 0 0 86 0

Stage 1 70 - -

Stage 2 145 - -
Critical Hdwy 6.41 6.21 4.11
Critical Hdwy Stg 1 5.41 - -
Critical Hdwy Stg 2 5.41 - -
Follow-up Hdwy 3.509 3.309 2.209
Pot Cap-1 Maneuver 775 996 1517

Stage 1 955 - -

Stage 2 885
Platoon blocked, %

Mov Cap-1 Maneuver 775 996 1517
Mov Cap-2 Maneuver 775 - -

Stage 1 955

Stage 2 885
Approach WB NB SB
HCM Control Delay, s 10.8 0 0
HCM LOS B
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) 775 - 1517
HCM Lane V/C Ratio - 0.199 - -

HCM Control Delay (s) 10.8 0 0
HCM Lane LOS B A A
HCM 95th 9%tile Q(veh) 0.7 - 0
Baseline Synchro 9 Light Report
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HCM 2010 Roundabout

4: Vista Hills Dr & Los Altos Pkwy 8/1/2016
Intersection
Intersection Delay, s/veh 7.1
Intersection LOS A
Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 360 245 204
Demand Flow Rate, veh/h 363 247 206
Vehicles Circulating, veh/h 225 39 229
Vehicles Exiting, veh/h 61 396 359
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 8.7 55 6.4
Approach LOS A A A
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 363 247 206
Cap Entry Lane, veh/h 902 1087 899
Entry HV Adj Factor 0.992 0.991 0.992
Flow Entry, veh/h 360 245 204
Cap Entry, veh/h 895 1077 891
VIC Ratio 0.402 0.227 0.229
Control Delay, s/veh 8.7 55 6.4
LOS A A A
95th %tile Queue, veh 2 1 1
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HCM Signalized Intersection Capacity Analysis

5: Vista Dr & Los Altos Pkwy 8/1/2016
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N Ts N 4 ul LI 5 LI ul
Traffic Volume (vph) 105 64 112 143 237 40 73 228 34 34 1158 464
Future Volume (vph) 105 64 112 143 237 40 73 228 34 34 1158 464
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 1.00 097 100 1.00 100 0.95 100 095 1.00
Frt 100 0.90 100 100 08 100 098 100 100 0.85
Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3467 1702 3467 1881 1599 1787 3504 1787 3574 1599
Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 3467 1702 3467 1881 1599 1787 3504 1787 3574 1599
Peak-hour factor, PHF 090 090 09 09 09 090 09 090 090 090 09 0.90
Adj. Flow (vph) 117 71 124 159 263 44 81 253 38 38 1287 516
RTOR Reduction (vph) 0 60 0 0 0 36 0 8 0 0 0 218
Lane Group Flow (vph) 117 135 0 159 263 8 81 283 0 38 1287 298
Turn Type Prot NA Prot NA  Perm Prot NA Prot NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 69 170 93 194 194 74 574 36 536 536
Effective Green, g (s) 69 17.0 93 194 194 74 574 36 536 536
Actuated g/C Ratio 007 0.16 009 019 019 007 056 003 052 052
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 231 280 312 353 300 128 1947 62 1854 829
v/s Ratio Prot 0.03 0.08 c0.05 ¢0.14 c0.05 ¢0.08 0.02 ¢0.36
v/s Ratio Perm 0.01 0.19
v/c Ratio 051 048 051 075 003 063 015 061 069 036
Uniform Delay, d1 466  39.2 448 396 342 466 111 492 187 147
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 1.3 1.3 8.3 0.0 9.8 0.2 16.6 2.2 1.2
Delay (s) 483 405 461 479 343 564 113 658 209 159
Level of Service D D D D © E B E © B
Approach Delay (s) 43.4 46.0 21.1 204
Approach LOS D D © ©
Intersection Summary
HCM 2000 Control Delay 26.9 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 103.3 Sum of lost time (S) 16.0
Intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 9 Light Report
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Queuing and Blocking Report

Baseline 8/2/12016
Intersection: 1: Vista Blvd & Los Altos Pkwy
Movement EB WB WB NB NB NB SB SB SB
Directions Served LTR L LTR L T T L T TR
Maximum Queue (ft) 37 145 1546 5 116 133 299 422 405
Average Queue (ft) 7 141 716 0 50 47 33 255 233
95th Queue (ft) 27 158 1302 3 104 113 132 378 357
Link Distance (ft) 299 3511 2073 2073 1041 1041
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 120 125 275
Storage Blk Time (%) 23 44 0 6
Queuing Penalty (veh) 110 210 0 1
SimTraffic Report
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HCM Signalized Intersection Capacity Analysis
1: Vista Blvd & Los Altos Pkwy

8/1/2016

A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s b s LI ul LI 5
Traffic Volume (vph) 0 1 2 441 2 35 2 1222 870 38 448 0
Future Volume (vph) 0 1 2 441 2 35 2 1222 870 38 448 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Lane Util. Factor 1.00 095 0.95 100 095 1.00 100 0.95
Frt 0.91 100 098 100 100 08 100 1.00
Flt Protected 1.00 095 0.96 095 1.00 1.00 095 1.00
Satd. Flow (prot) 1712 1698 1676 1072 2859 1583 1787 3574
Flt Permitted 1.00 095 0.96 095 1.00 1.00 095 1.00
Satd. Flow (perm) 1712 1698 1676 1072 2859 1583 1787 3574
Peak-hour factor, PHF 095 095 09 09 09 09 09 095 095 09 09 095
Adj. Flow (vph) 0 1 2 464 2 37 2 1286 916 40 472 0
RTOR Reduction (vph) 0 2 0 0 4 0 0 0 354 0 0 0
Lane Group Flow (vph) 0 1 0 255 244 0 2 1286 562 40 472 0
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 2% 1% 1% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 100 100 0 0 0 0
Turn Type NA Split NA Prot NA  Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 11 267  26.7 12 920 920 69 977
Effective Green, g (s) 11 26.7  26.7 12 920 920 69 977
Actuated g/C Ratio 0.01 0.18 0.18 001 061 061 005 0.65
Clearance Time (S) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 12 302 298 8 1753 970 82 2327
v/s Ratio Prot c0.00 c0.15 0.5 0.00 c0.45 c0.02 013
v/s Ratio Perm 0.35
v/c Ratio 0.08 084 0.82 025 073 058 049 020
Uniform Delay, d1 73.9 59.6  59.3 740 204 174 698 105
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 183 151 5.9 2.8 2.5 1.7 0.2
Delay (s) 75.1 779 744 798 231 199 715 107
Level of Service E E E E © B E B
Approach Delay (s) 75.1 76.2 21.9 15.5
Approach LOS E E © B
Intersection Summary
HCM 2000 Control Delay 294 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 150.0 Sum of lost time (S) 233
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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HCM 2010 Roundabout

2: Belmar Dr & Los Altos Pkwy 8/1/2016

Intersection

Intersection Delay, s/veh10.4

Intersection LOS B

Approach WB NB SB

Entry Lanes 1 1 1

Conflicting Circle Lanes 1 1 1

Adj Approach Flow, veh/h 197 645 305

Demand Flow Rate, veh/h 199 651 308

Vehicles Circulating, veh/h 409 102 140

Vehicles Exiting, veh/h 344 346 468

Follow-Up Headway, s 3.186 3.186 3.186

Ped Vol Crossing Leg, #/h 4 0 0

Ped Cap Adj 0.999 1.000 1.000

Approach Delay, s/veh 7.9 12.8 7.0

Approach LOS A B A

Lane Left Left Left

Designated Moves LR TR LT

Assumed Moves LR TR LT

RT Channelized

Lane Util 1.000 1.000 1.000

Critical Headway, s~ 5.193 5.193 5.193

Entry Flow, veh/h 199 651 308

Cap Entry Lane, veh/h 751 1020 982

Entry HV Adj Factor  0.990 0.991 0.990

Flow Entry, veh/h 197 645 305

Cap Entry, veh/h 743 1011 973

VIC Ratio 0.265 0.638 0.314

Control Delay, s/veh 7.9 12.8 7.0

LOS A B A

95th %tile Queue, veh 1 5 1
Baseline Synchro 9 Light Report
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HCM 2010 TWSC

3: Belmar Dr & Project Roadway 8/1/2016
Intersection
Int Delay, siveh 1.7
Movement WBL WBR NBT NBR SBL SBT
Traffic Vol, veh/h 68 0 152 138 0 99
Future Vol, veh/h 68 0 152 138 0 99
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 74 0 165 150 0 108
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 348 240 0 0 315 0
Stage 1 240 - - - - -
Stage 2 108 - -
Critical Hdwy 6.41 6.21 4.11
Critical Hdwy Stg 1 5.41 - -
Critical Hdwy Stg 2 5.41 - -
Follow-up Hdwy 3.509 3.309 2.209
Pot Cap-1 Maneuver 651 801 1251
Stage 1 802 - -
Stage 2 919
Platoon blocked, %
Mov Cap-1 Maneuver 651 801 1251
Mov Cap-2 Maneuver 651 - -
Stage 1 802
Stage 2 919
Approach WB NB SB
HCM Control Delay, s 11.2 0 0
HCM LOS B
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) 651 - 1251
HCM Lane V/C Ratio - 0114 - -
HCM Control Delay (s) 11.2 0 0
HCM Lane LOS B A A
HCM 95th 9%tile Q(veh) 0.4 - 0
Baseline Synchro 9 Light Report
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HCM 2010 Roundabout

4: Vista Hills Dr & Los Altos Pkwy 8/1/2016
Intersection
Intersection Delay, s/veh 6.9
Intersection LOS A
Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 122 368 345
Demand Flow Rate, veh/h 124 372 348
Vehicles Circulating, veh/h 215 132 56
Vehicles Exiting, veh/h 289 272 283
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 5.3 7.7 6.7
Approach LOS A A A
Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 124 372 348
Cap Entry Lane, veh/h 911 990 1068
Entry HV Adj Factor 0.984 0.989 0.991
Flow Entry, veh/h 122 368 345
Cap Entry, veh/h 897 979 1059
VIC Ratio 0.136 0.376 0.326
Control Delay, s/veh 5.3 7.7 6.7
LOS A A A
95th %tile Queue, veh 0 2 1
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HCM Signalized Intersection Capacity Analysis

5: Vista Dr & Los Altos Pkwy 8/1/2016
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N Ts N 4 ul LI 5 LI ul
Traffic Volume (vph) 336 220 65 145 148 56 206 1244 145 76 440 234
Future Volume (vph) 336 220 65 145 148 56 206 1244 145 76 440 234
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 1.00 097 100 1.00 100 0.95 100 095 1.00
Frt 1.00 097 100 100 08 100 098 100 100 0.85
Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3467 1817 3467 1881 1599 1787 3518 1787 3574 1599
Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) 3467 1817 3467 1881 1599 1787 3518 1787 3574 1599
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 361 237 70 156 159 60 222 1338 156 82 473 252
RTOR Reduction (vph) 0 10 0 0 0 49 0 7 0 0 0 157
Lane Group Flow (vph) 361 297 0 156 159 11 222 1487 0 82 473 95
Turn Type Prot NA Prot NA  Perm Prot NA Prot NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 131 220 92 181 181 173 512 50 389 389
Effective Green, g (s) 131 220 92 181 181 173 512 50 389 389
Actuated g/C Ratio 013 021 009 018 018 017 050 005 038 038
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 439 386 308 329 279 298 1741 86 1344 601
v/s Ratio Prot c0.10 ¢0.16 0.04 0.08 c0.12 ¢0.42 005 0.13
v/s Ratio Perm 0.01 0.06
v/c Ratio 082 0.77 051 048 004 074 085 095 035 016
Uniform Delay, d1 440 383 449 384 364 410 228 491 232 214
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.8 8.9 1.3 1.1 0.1 9.7 5.6 81.0 0.7 0.6
Delay (s) 55.8 472 462 396 355 506 284 1301 239 219
Level of Service E D D D D D C F © ©
Approach Delay (s) 51.9 41.7 313 34.1
Approach LOS D D © ©
Intersection Summary
HCM 2000 Control Delay 36.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 103.4 Sum of lost time (S) 16.0
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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Queuing and Blocking Report

Baseline 8/1/12016
Intersection: 1: Vista Blvd & Los Altos Pkwy
Movement EB WB WB NB NB NB NB SB SB SB
Directions Served LTR L LTR L T T R L T TR
Maximum Queue (ft) 30 145 612 16 414 451 405 88 180 159
Average Queue (ft) 4 131 320 1 153 165 39 36 65 39
95th Queue (ft) 21 164 543 7 318 330 182 76 125 92
Link Distance (ft) 299 3511 2073 2073 1041 1041
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 120 125 380 275
Storage Blk Time (%) 20 53 10 0 0
Queuing Penalty (veh) 52 116 0 2 0
SimTraffic Report
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