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CHRONOLOGICAL INDEX TO CITY’S REPLY APPENDIX

DATE

DOCUMENT

VOLUME

PAGE RANGE

2022-08-10

Plaintiff Landowners’ Motion to
Determine Take and for Summary
Judgment on the Third and Fifth
Claims for Relief, Case No. A-18-
773268-C

REPLY APP 0001 -
REPLY APP 0030

2022-08-11

Plaintiff Landowners’ Appendix of
Exhibits in Support of: Plaintiff
Landowners’ Motion to Determine
Take and for Summary Judgment on
the Third and Fifth Claims for
Relief, Volume 22, Exhibit 214,
Case No. A-18-773268-C

REPLY APP 0031 -
REPLY APP 0227

2022-08-24

Defendant City of Las Vegas’
Supplemental Appendix of Exhibits
in Support of City’s Renewed
Motion for Summary Judgment and
Motions in Limine Volume 26,
Exhibits KKKKK - LLLLL, Case
No. A-18-773268-C

REPLY APP 0228 -
REPLY APP 0364

2022-09-12

Plaintiff Landowners Reply Re:
Plaintiff Landowners’ Motion to
Determine Take and For Summary
Judgment on the Third and Fifth
Claims for Relief, Case No. A-18-
773268-C

REPLY APP 0365 -
REPLY APP 0395




DATE

DOCUMENT

VOLUME

PAGE RANGE

2022-09-13

Defendant City of Las Vegas’
Second Supplemental Appendix of
Exhibits in Support of City’s
Renewed Motion for Summary
Judgment and Motions in Limine
Volume 32, Case No. A-18-773268-
C

REPLY APP 0396 -
REPLY APP 0432

2022-11-23

Defendant City of Las Vegas’
Supplemental Appendix of Exhibits
in Support of City’s Countermotion
for Summary Judgment on Just

Compensation Volume 34, Case No.

A-18-773268-C

REPLY APP 0433 -
REPLY APP 0652

2022-11-23

Defendant City of Las Vegas’
Supplemental Appendix of Exhibits
in Support of City’s Countermotion
for Summary Judgment on Just

Compensation Volume 35, Case No.

A-18-773268-C

REPLY APP 0653 -
REPLY APP 0902

REPLY APP 0903 -
REPLY APP 0907

2022-11-23

Defendant City of Las Vegas’
Supplemental Appendix of Exhibits
in Support of City’s Countermotion
for Summary Judgment on Just

Compensation Volume 36, Case No.

A-18-773268-C

REPLY APP 0908 -
REPLY APP 1096

2022-11-23

Defendant City of Las Vegas’
Supplemental Appendix of Exhibits
in Support of City’s Countermotion
for Summary Judgment on Just

Compensation Volume 37, Case No.
A-18-773268-C

REPLY APP 1097 -
REPLY APP 1240




DATE

DOCUMENT

VOLUME

PAGE RANGE

2022-11-23

Defendant City of Las Vegas’
Supplemental Appendix of Exhibits
in Support of City’s Countermotion
for Summary Judgment on Just

Compensation Volume 38, Case No.
A-18-773268-C

REPLY APP 1241 -
REPLY APP 1406

2022-11-23

Defendant City of Las Vegas’
Supplemental Appendix of Exhibits
in Support of City’s Countermotion
for Summary Judgment on Just

Compensation Volume 39, Case No.
A-18-773268-C

REPLY APP 1407 -
REPLY APP 1476

2023-01-23

Defendant City of Las Vegas’
Appendix of Exhibits in Support of
Motion to Retax Memorandum of
Costs, Volume 1, Exhibits B - C,
Case No. A-18-773268-C

REPLY APP 1477 -
REPLY APP 1667

2022-09-12

Plaintiff Landowners Second
Supplement to Appendix of Exhibits
in Support of Motion to Determine
Take and for Summary Judgment on
the Third and Fifth Claims for Relief
Volume 24, Excerpt from Exhibit
228, Case No. A-18-773268-C

REPLY APP 1668 -
REPLY APP 1742




ALPHABETICAL INDEX TO CITY’S REPLY APPENDIX

DATE

DOCUMENT

VOLUME

PAGE RANGE

2023-01-23

Defendant City of Las Vegas’
Appendix of Exhibits in Support of
Motion to Retax Memorandum of
Costs, Volume 1, Exhibits B - C,
Case No. A-18-773268-C

REPLY APP 1477 -
REPLY APP 1667

2022-09-13

Defendant City of Las Vegas’
Second Supplemental Appendix of
Exhibits in Support of City’s
Renewed Motion for Summary
Judgment and Motions in Limine
Volume 32, Case No. A-18-773268-
C

REPLY APP 0396 -
REPLY APP 0432

2022-08-24

Defendant City of Las Vegas’
Supplemental Appendix of Exhibits
in Support of City’s Renewed
Motion for Summary Judgment and
Motions in Limine Volume 26,
Exhibits KKKKK - LLLLL, Case
No. A-18-773268-C

REPLY APP 0228 -
REPLY APP 0364

2022-11-23

Defendant City of Las Vegas’
Supplemental Appendix of Exhibits
in Support of City’s Countermotion
for Summary Judgment on Just

Compensation Volume 34, Case No.
A-18-773268-C

REPLY APP 0433 -
REPLY APP 0652

2022-11-23

Defendant City of Las Vegas’
Supplemental Appendix of Exhibits
in Support of City’s Countermotion
for Summary Judgment on Just

Compensation Volume 35, Case No.
A-18-773268-C

REPLY APP 0653 -
REPLY APP 0902

REPLY APP 0903 -
REPLY APP 0907




DATE

DOCUMENT

VOLUME

PAGE RANGE

2022-11-23

Defendant City of Las Vegas’
Supplemental Appendix of Exhibits
in Support of City’s Countermotion
for Summary Judgment on Just

Compensation Volume 36, Case No.

A-18-773268-C

REPLY APP 0908 -
REPLY APP 1096

2022-11-23

Defendant City of Las Vegas’
Supplemental Appendix of Exhibits
in Support of City’s Countermotion
for Summary Judgment on Just

Compensation Volume 37, Case No.

A-18-773268-C

REPLY APP 1097 -
REPLY APP 1240

2022-11-23

Defendant City of Las Vegas’
Supplemental Appendix of Exhibits
in Support of City’s Countermotion
for Summary Judgment on Just

Compensation Volume 38, Case No.

A-18-773268-C

REPLY APP 1241 -
REPLY APP 1406

2022-11-23

Defendant City of Las Vegas’
Supplemental Appendix of Exhibits
in Support of City’s Countermotion
for Summary Judgment on Just

Compensation Volume 39, Case No.

A-18-773268-C

REPLY APP 1407 -
REPLY APP 1476

2022-09-12

Plaintiff Landowners Reply Re:
Plaintiff Landowners’ Motion to
Determine Take and For Summary
Judgment on the Third and Fifth
Claims for Relief, Case No. A-18-
773268-C

REPLY APP 0365 -
REPLY APP 0395




DATE DOCUMENT VOLUME PAGE RANGE
Plaintiff Landowners Second
Supplement to Appendix of Exhibits
in Support of Motion to Determine REPLY APP 1668 -
2022-09-12 | Take and for Summary Judgment on 9

the Third and Fifth Claims for Relief
Volume 24, Excerpt from Exhibit
228, Case No. A-18-773268-C

REPLY APP 1742

Plaintiff Landowners’ Appendix of
Exhibits in Support of: Plaintiff
Landowners’ Motion to Determine

REPLY APP 0031 -
2022-08-11 | Take and for Summary Judgment on 1
the Third and Fifth Claims for REPLY APP 0227
Relief, Volume 22, Exhibit 214,
Case No. A-18-773268-C
Plaintiff Landowners’ Motion to
Determine Take and for Summary REPLY APP 0001 -
2022-08-10 | Judgment on the Third and Fifth 1
REPLY APP 0030

Claims for Relief, Case No. A-18-
773268-C
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CERTIFICATE OF SERVICE
I HEREBY CERTIFY that [ am an employee of Leonard Law, PC, and that
on this date a copy of Appendix Volumes 2-9 were electronically filed with the
Clerk of the Court for the Nevada Supreme Court by using the Nevada Supreme
Court’s E-Filing system (E-Flex). Participants in the case who are registered with

E-Flex as users will be served by the E-Flex system. All others will be served by

U.S. mail.

Kermitt L. Waters

James J. Leavitt

Michael A. Schneider

Autumn L. Waters

Law Offices of Kermitt L. Waters
704 South Ninth Street

Las Vegas, Nevada 89101
Attorneys for Landowners

Elizabeth Ham

EHB Companies

1215 S. Fort Apache Road, Suite 120
Las Vegas, NV 89117

Attorneys for Landowners

Steven M. Silva

Nossaman, LP

895 Pinebrook Road

Reno, NV 89509

Attorneys for Amicus Curiae

Micah S. Echols

Claggett & Sykes Law Firm
4101 Meadows Lane, Suite 100
Las Vegas, Nevada 89107
Attorneys for Landowners

Karl Hall

Jonathan Shipman

City of Reno

1 E. First Street

P. O. Box 1900

Reno, NV 89505

Attorneys for Amicus Curiae

Brandon P. Kemble

Amanda B. Kern

Nicholas G. Vaskov

Henderson City Attorney’s Office
P.O. Box 95050, MSC 144
Henderson, NV 89009

Attorneys for Amicus Curiae



Micaela Moore Robert D. Sweetin
North Las Vegas City Attorney’s Office Davison Van Cleve

2250 Las Vegas Blvd. North, #810 300 South 4 Street, Suite 1400
North Las Vegas, NV 89030 Las Vegas, NV 89101
Attorneys for Amicus Curiae Attorneys for Amicus Curiae
Nancy Porter Leo Cahoon

Lauren A. Landa 501 Mill Street

Goicoechea, Di Grazia, Coyle & Ely, NV 89301

Stanton, Ltd. Attorneys for Amicus Curiae

530 Idaho Street
Elko, NV 89801
Attorneys for Amicus Curiae

Dated: May 2, 2023 /s/ Tricia Trevino

Tricia Trevino
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Electronically Filed
11/23/2022 2:53 PM
Steven D. Grierson

CLERK OF THE COU
APEN &«o—/‘ 'g"*“‘"

Bryan K. Scott (NV Bar No. 4381)

Philip R. Byrnes (NV Bar No. 166)

Rebecca Wolfson (NV Bar No. 14132)

LAS VEGAS CITY ATTORNEY’S OFFICE
495 South Main Street, 6th Floor

Las Vegas, Nevada 89101

Telephone: (702) 229-6629

Facsimile: (702) 386-1749
bscott@lasvegasnevada.gov
pbyrnes@lasvegasnevada.gov

(Additional Counsel Identified on Signature Page)
Attorneys for Defendant City of Las Vegas

DISTRICT COURT

CLARK COUNTY, NEVADA
FORE STARS, LTD, SEVENTY ACRES, LLC, a Case No. A-18-773268-C
Nevada limited liability company, DOE Dept. No. XXIX
INDIVIDUALS I through X, DOE
CORPORATIONS I through X, DOE LIMITED SUPPLEMENTAL APPENDIX OF
LIABILITY COMPANIES I through X, EXHIBITS IN SUPPORT OF CITY’S
COUNTERMOTION FOR SUMMARY
Plaintiffs, JUDGMENT ON JUST COMPENSATION
VOLUME 34

CITY OF LAS VEGAS, political subdivision of the
State of Nevada, THE EIGHTH JUDICIAL
DISTRICT COURT, County of Clark, State of
Nevada, DEPARTMENT 24 (the HONORABLE JIM
CROCKETT, DISTRICT COURT JUDGE, IN HIS
OFFICIAL CAPACITY), ROE government entities I
through X, ROE Corporations I through X, ROE
INDIVIDUALS I through X, ROE LIMITED
LIABILITY COMPANIES I through X, ROE quasi-
governmental entities I through X,

Defendants.

The City of Las Vegas (“City”) submits this Supplemental Appendix of Exhibits in support of its
Countermotion for Summary Judgment on Just Compensation. This appendix supplements the Appendix
of Exhibits in Support of City's Renewed Motion for Summary Judgment and Motions in Limine filed
August 11, 2022 (Volumes 1 through 25); the Supplemental Appendix of Exhibits in Support of City's

Renewed Motion for Summary Judgment and Motions in Limine filed August 24, 2022 (Volumes 26

REPLY APP 0433

Case Number: A-18-773268-C
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through 27); the Second Supplemental Appendix of Exhibits in Support of City's Renewed Motion for
Summary Judgment and Motions in Limine filed September 12, 2022 (Volumes 28 through 32); and the

Third Supplemental Appendix of Exhibits in Support of City's Renewed Motion for Summary Judgment

and Motions in Limine filed September 14, 2022 (Volume 33).

Exhibit Exhibit Description Vol. Bates No.

A City records regarding William Peccole’s Petition to 1 0001-0011
Annex 2,246 acres to the City of Las Vegas

B City records regarding the Peccole Land Use Plan and 1 0012-0030

the Z-34-81 rezoning application
C City records regarding the Venetian Foothills Master 1 0031-0050
Plan and the Z-30-86 rezoning application
D Excerpts of the 1985 City of Las Vegas General Plan 1 0051-0061
E City records regarding Peccole Ranch Master Plan and 1 0062-0106
phase I rezoning application (Z-139-88)
F City records regarding Z-40-89 rezoning application 1 0107-0113
G Ordinance No. 3472 (establishing the Gaming Enterprise 1 0114-0137
District) and related records
H City records regarding the Amended Peccole Ranch 1 0138-0194
Master Plan and phase II rezoning application (Z-17-90)

I Excerpts of 1992 City of Las Vegas General Plan 2 0195-0248

J City records related to Badlands Golf Course expansion 2 0249-0254

K Excerpt of land use case files for GPA-24-98 and GPA- 0255-0257

6199
L Ordinance No. 5250 and Excerpts of Las Vegas 2020 2 0258-0273
Master Plan
M Miscellaneous Southwest Sector Land Use Maps from 2 0274-0277
2002-2005
N Ordinance No. 5787 and Excerpts of 2005 Land Use 2 0278-0291
Element

0] Ordinance No. 6056 and Excerpts of 2009 Land Use & 2 0292-0301
Rural Neighborhoods Preservation Element

P Ordinance No. 6152 and Excerpts of 2012 Land Use & 2 0302-0317
Rural Neighborhoods Preservation Element

Q Ordinance No. 6622 and Excerpts of 2018 Land Use & 2 0318-0332
Rural Neighborhoods Preservation Element

R Ordinance No. 1582 2 0333-0339

S Ordinance No. 4073 and Excerpt of the 1997 City of Las 2 0340-0341

Vegas Zoning Code

2 REPLY APP 0434
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Exhibit Exhibit Description Vol. Bates No.
T Ordinance No. 5353 2 0342-0361
U Ordinance No. 6135 and Excerpts of City of Las Vegas 2 0362-0364

Unified Development Code adopted March 16, 2011
\% Deeds transferring ownership of the Badlands Golf 2 0365-0377
Course
W Third Revised Justification Letter regarding the Major 2 0378-0381
Modification to the 1990 Conceptual Peccole Ranch
Master Plan
X Parcel maps recorded by the Developer subdividing the 3 0382-0410
Badlands Golf Course
Y EHB Companies promotional materials 3 0411-0445
Z General Plan Amendment (GPA-62387), Rezoning 3 0446-0466
(ZON-62392) and Site Development Plan Review (SDR-
62393) applications
AA Staff Report regarding 17-Acre Applications 3 0467-0482
BB Major Modification (MOD-63600), Rezoning (ZON- 3 0483-0582
63601), General Plan Amendment (GPA-63599), and
Development Agreement (DIR-63602) applications
CC Letter requesting withdrawal of MOD-63600, GPA- 4 0583
63599, ZON-63601, DIR-63602 applications
DD Transcript of February 15, 2017 City Council meeting 0584-0597
EE Judge Crockett’s March 5, 2018 order granting 0598-0611
Queensridge homeowners’ petition for judicial review,
Case No. A-17-752344-]
FF Docket for NSC Case No. 75481 0612-0623
GG Complaint filed by Fore Stars Ltd. and Seventy Acres 0624-0643
LLC, Case No. A-18-773268-C
HH General Plan Amendment (GPA-68385), Site 4 0644-0671
Development Plan Review (SDR-68481), Tentative Map
(TMP-68482), and Waiver (68480) applications
II June 21, 2017 City Council meeting minutes and 4 0672-0679
transcript excerpt regarding GPA-68385, SDR-68481,
TMP-68482, and 68480.
A Docket for Case No. A-17-758528-] 4 0680-0768
KK Judge Williams’ Findings of Fact and Conclusions of 0769-0793
Law, Case No. A-17-758528-]
LL Development Agreement (DIR-70539) application 5 0794-0879
MM August 2, 2017 City Council minutes regarding DIR- 5 0880-0882

70539

3 REPLY APP 0435
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Exhibit

Exhibit Description

Vol.

Bates No.

NN

Judge Sturman’s February 15, 2019 minute order
granting City’s motion to dismiss, Case No. A-18-
775804-1

0883

00

Excerpts of August 2, 2017 City Council meeting
transcript

0884-0932

PP

Final maps for Amended Peccole West and Peccole West
Lot 10

0933-0941

QQ

Excerpt of the 1983 Edition of the Las Vegas Municipal
Code

0942-0951

Ordinance No. 2185

0952-0956

SS

1990 aerial photograph identifying Phase I and Phase II
boundaries, produced by the City’s Planning &
Development Department, Office of Geographic
Information Systems (GIS)

0957

TT

1996 aerial photograph identifying Phase I and Phase II
boundaries, produced by the City’s Planning &
Development Department, Office of Geographic
Information Systems (GIS)

0958

Uuu

1998 aerial photograph identifying Phase I and Phase II
boundaries, produced by the City’s Planning &
Development Department, Office of Geographic
Information Systems (GIS)

0959

\'A%

2015 aerial photograph identifying Phase I and Phase II
boundaries, retail development, hotel/casino, and
Developer projects, produced by the City’s Planning &
Development Department, Office of Geographic
Information Systems (GIS)

0960

Ww

2015 aerial photograph identifying Phase I and Phase 11
boundaries, produced by the City’s Planning &
Development Department, Office of Geographic
Information Systems (GIS)

0961

XX

2019 aerial photograph identifying Phase I and Phase II
boundaries, and current assessor parcel numbers for the
Badlands property, produced by the City’s Planning &
Development Department, Office of Geographic
Information Systems (GIS)

0962

YY

2019 aerial photograph identifying Phase I and Phase 11
boundaries, and areas subject to inverse condemnation
litigation, produced by the City’s Planning &
Development Department, Office of Geographic
Information Systems (GIS)

0963

77

2019 aerial photograph identifying areas subject to
proposed development agreement (DIR-70539),
produced by the City’s Planning & Development

0964

4 REPLY APP 0436
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Exhibit Exhibit Description Vol. Bates No.
Department, Office of Geographic Information Systems
(GIS)
AAA Membership Interest Purchase and Sale Agreement 0965-0981
BBB Transcript of May 16, 2018 City Council meeting 0982-0998
CCC City of Las Vegas’ Amicus Curiae Brief, Seventy Acres, 0999-1009
LLC v. Binion, Nevada Supreme Court Case No. 75481
DDD Nevada Supreme Court March 5, 2020 6 1010-1016
Order of Reversal, Seventy Acres, LLC v. Binion, Nevada
Supreme Court Case No. 75481
EEE Nevada Supreme Court August 24, 2020 Remittitur, 6 1017-1018
Seventy Acres, LLC v. Binion, Nevada Supreme Court
Case No. 75481
FFF March 26, 2020 Letter from City of Las Vegas Office of 6 1019-1020
the City Attorney to Counsel for the Developer Re:
Entitlements on 17 Acres
GGG September 1, 2020 Letter from City of 6 1021-1026
Las Vegas Office of the City Attorney to Counsel for the
Developer Re: Final
Entitlements for 435-Unit Housing
Development Project in Badlands
HHH . 6 1027-1122
Complaint Pursuant to 42 U.S.C. § 1983, 180 Land Co.
LLC et al. v. City of Las Vegas, et al., 18-cv-00547
(2018)
I 9th Circuit Order in /80 Land Co. LLC; et al v. City of 6 1123-1127
Las Vegas, et al., 18-cv-0547 (Oct. 19, 2020)
M Plaintiff Landowners’ Second Supplement to Initial 6 1128-1137
Disclosures Pursuant to NRCP 16.1 in 65-Acre case
LLL Bill No. 2019-48: Ordinance No. 6720 7 1138-1142
MMM Bill No. 2019-51: Ordinance No. 6722 7 1143-1150
NNN March 26, 2020 Letter from City of Las Vegas Office of 7 1151-1152
the City Attorney to Counsel for the Developer Re:
Entitlement Requests for 65 Acres
000 March 26, 2020 Letter from City of Las Vegas Office of 7 1153-1155

the City Attorney to Counsel for the Developer Re:
Entitlement Requests for 133 Acres

5 REPLY APP 0437
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Exhibit

Exhibit Description

Vol.

Bates No.

PPP

April 15, 2020 Letter from City of Las Vegas Office of
the City Attorney to Counsel for the Developer Re:
Entitlement Requests for 35 Acres

1156-1157

QQQ

Valbridge Property Advisors, Lubawy & Associates Inc.,
Appraisal Report (Aug. 26, 2015)

1158-1247

RRR

Notice of Entry of Order Adopting the Order of the
Nevada Supreme Court and Denying Petition for Judicial
Review

1248-1281

SSS

Letters from City of Las Vegas Approval Letters for 17-
Acre Property (Feb. 16, 2017)

1282-1287

TTT

Reply Brief of Appellants 180 Land Co. LLC, Fore Stars,
LTD,, Seventy Acres LLC, and Yohan Lowie in /80
Land Co LLC et al v. City of Las Vegas, Court of
Appeals for the Ninth Circuit Case No. 19-16114 (June
23, 2020)

1288-1294

Uuvu

Excerpt of Reporter’s Transcript of Hearing on City of
Las Vegas’ Motion to Compel Discovery Responses,
Documents and Damages Calculation and Related
Documents on Order Shortening Time in /80 Land Co.
LLC v. City of Las Vegas, Eighth Judicial District Court
Case No. A-17-758528-J (Nov. 17, 2020)

1295-1306

VvV

Plaintiff Landowners’ Sixteenth Supplement to Initial
Disclosures in /80 Land Co., LLC v. City of Las Vegas,
Eighth Judicial District Court Case No. A-17-758528-]
(Nov. 10, 2020)

1307-1321

WWw

Excerpt of Transcript of Las Vegas City Council Meeting
(Aug. 2,2017)

1322-1371

XXX

Notice of Entry of Findings of Facts and Conclusions of
Law on Petition for Judicial Review in /80 Land Co.
LLC v. City of Las Vegas, Eighth Judicial District Court
Case No.A-17-758528-J (Nov. 26, 2018)

1372-1399

YYY

Notice of Entry of Order Nunc Pro Tunc Regarding
Findings of Fact and Conclusion of Law Entered
November 21, 2019 in /80 Land Co. LLC v. City of Las
Vegas, Eighth Judicial District Court Case No.A-17-
758528 (Feb. 6, 2019)

1400-1405

777

City of Las Vegas Agenda Memo — Planning, for City
Council Meeting June 21, 2017, Re: GPA-68385, WVR-
68480, SDR-68481, and TMP-68482 [PRJ-67184]

1406-1432

6 REPLY APP 0438
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Exhibit Exhibit Description Vol. Bates No.
AAAA Excerpts from the Land Use and Rural Neighborhoods g 1433-1439
Preservation Element of the City’s 2020 Master Plan
adopted by the City Council of the City on September 2,
2009
BBBB Summons and Complaint for Declaratory Relief and 8 1440-1477
Injunctive Relief, and Verified Claims in Inverse
Condemnation in /80 Land Co. LLC v. City of Las
Vegas, Eighth Judicial District Court Case No.A-18-
780184-C
CCCC Notice of Entry of Findings of Fact and Conclusions of 8 1478-1515
Law Granting City of Las Vegas’ Motion for Summary
Judgment in /80 Land Co. LLC v. City of Las Vegas,
Eighth Judicial District Court Case No.A-18-780184-C
(Dec. 30.2020)
DDDD Peter Lowenstein Declaration 9 1516-1522
DDDD-1 Exhibit 1 to Peter Lowenstein Declaration: Diagram of 9 1523-1526
Existing Access Points
DDDD-2 Exhibit 2 to Peter Lowenstein Declaration: July 5, 2017 9 1527-1531
Email from Mark Colloton
DDDD-3 Exhibit 3 to Peter Lowenstein Declaration: June 28, 2017 9 1532-1533
Permit application
DDDD-4 Exhibit 4 to Peter Lowenstein Declaration: June 29, 2017 9 1534-1536
Email from Mark Colloton re Rampart and Hualapai
DDDD-5 Exhibit 5 to Peter Lowenstein Declaration: August 24, 9 1537
2017 Letter from City Department of Planning
DDDD-6 Exhibit 6 to Peter Lowenstein Declaration: July 26, 2017 9 1538
Email from Peter Lowenstein re Wall Fence
DDDD-7 Exhibit 7 to Peter Lowenstein Declaration: August 10, 9 1539-1546
2017 Application for Walls, Fences, or Retaining Walls;
related materials
DDDD-8 Exhibit 8 to Peter Lowenstein Declaration: August 24, 9 1547-1553
2017 Email from Steve Gebeke
DDDD-9 Exhibit 9 to Peter Lowenstein Declaration: Bill No. 9 1554-1569
2018-24
DDDD-10 Exhibit 10 to Peter Lowenstein Declaration: Las Vegas 9 1570-1577

City Council Ordinance No. 6056 and excerpts from
Land Use & Rural Neighborhoods Preservation Element
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Exhibit Exhibit Description Vol. Bates No.
DDDD-11 Exhibit 11 to Peter Lowenstein Declaration: documents 9 1578-1587
submitted to Las Vegas Planning Commission by Jim
Jimmerson at February 14, 2017 Planning Commission
meeting
EEEE GPA-72220 application form 9 1588-1590
FFFF Chris Molina Declaration 9 1591-1605
FFFF-1 Fully Executed Copy of Membership Interest Purchase 9 1606-1622
and Sale Agreement for Fore Stars Ltd.
FFFF-2 Summary of Communications between Developer and 9 1623-1629
Peccole family regarding acquisition of Badlands
Property
FFFE-3 Reference map of properties involved in transactions 9 1630
between Developer and Peccole family
FFFF-4 Excerpt of appraisal for One Queensridge place dated 9 1631-1632
October 13, 2005
FFFE-5 Site Plan Approval for One Queensridge Place (SDR- 9 1633-1636
4206)
FFFF-6 Securities Redemption Agreement dated September 14, 9 1637-1654
2005
FFFF-7 Securities Purchase Agreement dated September 14, 9 1655-1692
2005
FFFF-8 Badlands Golf Course Clubhouse Improvement 9 1693-1730
Agreement dated September 6, 2005
FFFF-9 Settlement Agreement and Mutual Release dated June 10 1731-1782
28,2013
FFFF-10 June 12, 2014 emails and Letter of Intent regarding the 10 1783-1786
Badlands Golf Course
FFFF-11 July 25, 2014 email and initial draft of Golf Course 10 1787-1813
Purchase Agreement
FFFF-12 August 26, 2014 email from Todd Davis and revised 10 1814-1843
purchase agreement
FFFF-13 August 27, 2014 email from Billy Bayne regarding 10 1844-1846
purchase agreement
FFFF-14 September 15, 2014 email and draft letter to BGC 10 1847-1848

Holdings LLC regarding right of first refusal
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Exhibit Exhibit Description Vol. Bates No.
FFFE-15 November 3, 2014 email regarding BGC Holdings LLC 10 1849-1851
FFFF-16 November 26, 2014 email and initial draft of stock 10 1852-1870
purchase and sale agreement
FFFF-17 December 1, 2015 emails regarding stock purchase 10 1871-1872
agreement
FFFF-18 December 1, 2015 email and fully executed signature 10 1873-1874
page for stock purchase agreement
FFFF-19 December 23, 2014 emails regarding separation of Fore 10 1875-1876
Stars Ltd. and WRL LLC acquisitions into separate
agreements
FFFF-20 February 19, 2015 emails regarding notes and 10 1877-1879
clarifications to purchase agreement
FFFF-21 February 26, 2015 email regarding revised purchase 10 1880
agreements for Fore Stars Ltd. and WRL LLC
FFFE-22 February 27, 2015 emails regarding revised purchase 10 1881-1882
agreements for Fore Stars Ltd. and WRL LLC
FFFF-23 Fully executed Membership Interest Purchase Agreement | | 1883-1890
for WRL LLC
FFFF-24 June 12, 2015 email regarding clubhouse parcel and 10 1891-1895
recorded parcel map
FFFF-25 Quitclaim deed for Clubhouse Parcel from Queensridge 10 1896-1900
Towers LLC to Fore Stars Ltd.
FFFF-26 Record of Survey for Hualapai Commons Ltd. 10 1901
FFFF-27 Deed from Hualapai Commons Ltd. to EHC Hualapai 10 1902-1914
LLC
FFFE-28 Purchase Agreement between Hualapai Commons Ltd. 10 1915-1931
and EHC Hualapai LLC
FFFF-29 City of Las Vegas’ First Set of Interrogatories to Plaintift | g 1932-1945
FFFF-30 Plaintiff 180 Land Company LLC’s Responses to City of | 1 1946-1973
Las Vegas’ First Set of Interrogatories to Plaintiff, 3™
Supplement
FFFE-31 City of Las Vegas’ Second Set of Requests for 11 1974-1981

Production of Documents to Plaintiff
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Exhibit

Exhibit Description

Vol.

Bates No.

FFFF-32

Plaintiff 180 Land Company LLC’s Response to
Defendant City of Las Vegas’ Second Set of Requests for
Production of Documents to Plaintiff

11

1982-1989

FFFF-33

September 14, 2020 Letter to Plaintiff regarding
Response to Second Set of Requests for Production of
Documents

11

1990-1994

FFFF-34

First Supplement to Plaintiff Landowners Response to
Defendant City of Las Vegas’ Second Set of Requests for
Production of Documents to Plaintiff

11

1995-2002

FFFF-35

Motion to Compel Discovery Responses, Documents and
Damages Calculation, and Related Documents on Order
Shortening Time

11

2003-2032

FFFF-36

Transcript of November 17, 2020 hearing regarding
City’s Motion to Compel Discovery Responses,
Documents and Damages Calculation, and Related
Documents on Order Shortening Time

11

2033-2109

FFFF-37

February 24, 2021 Order Granting in Part and denying in
part City’s Motion to Compel Discovery Responses,
Documents and Damages Calculation, and Related
Documents on Order Shortening Time

11

2110-2118

FFFF-38

April 1, 2021 Letter to Plaintiff regarding February 24,
2021 Order

11

2119-2120

FFFF-39

April 6, 2021 email from Elizabeth Ghanem Ham
regarding letter dated April 1, 2021

11

2121-2123

FFFF-40

Hydrologic Criteria and Drainage Design Manual,
Section 200

11

2124-2142

FFFF-41

Hydrologic Criteria and Drainage Design Manual,
Standard Form 1

11

2143

FFFF-42

Hydrologic Criteria and Drainage Design Manual,
Standard Form 2

11

2144-2148

FFFF-43

Email correspondence regarding minutes of August 13,
2018 meeting with GCW regarding Technical Drainage
Study

11

2149-2152

FFFF-44

Excerpts from Peccole Ranch Master Plan Phase I1
regarding drainage and open space

11

2153-2159

FFFF-45

Aerial photos and demonstrative aids showing Badlands
open space and drainage system

11

2160-2163

FFFF-46

August 16, 2016 letter from City Streets & Sanitation
Manager regarding Badlands Golf Course Drainage
Maintenance

11

2164-2166
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Exhibit Exhibit Description Vol. Bates No.
FFFE-47 Excerpt from EHB Companies promotional materials 11 2167
regarding security concerns and drainage culverts
GGGG Landowners’ Reply in Support of Countermotion for 11 2168-2178
Judicial Determination of Liability on the Landowners’
Inverse Condemnation Claims Etc. in /180 Land Co., LLC
v. City of Las Vegas, Eighth Judicial District Court Case
No. A-17-758528-J (March 21, 2019)
HHHH June 28, 2016 Letter from Mark Colloton re: Reasons for | |2 2179-2184
Access Points Off Hualapai Way and Rampart Blvd.
11 Transcript of City Council Meeting (May 16, 2018) 12 2185-2260
JI1] Excerpt of April 8, 2021 Transcript of Hearing re 12 2261-2266
Plaintiffs’ Motion for a New Trial and to Amend (March
11,2021), Case No. A-18-780184-C
KKKK Affidavit of Donald Richards and accompanying 13 2267-2428
photographs submitted by the Developer on April 15,
2021 in Case No. A-18-780184-C
LLLL Supplemental Declaration of Seth T. Floyd 14 2429-2432
LLLL-1 1981 Peccole Property Land Use Plan 14 2433-
LLLL-2 1985 Las Vegas General Plan 14 2434-2515
LLLL-3 1975 General Plan 14 2516-2611
LLLL-4 Planning Commission meeting records regarding 1985 15 2612-2839
General Plan
LLLL-5 1986 Venetian Foothills Master Plan 15 2840
LLLL-6 1989 Peccole Ranch Master Plan 15 2841
LLLL-7 1990 Master Development Plan Amendment 15 2842
LLLL-8 Citizen’s Advisory Committee records regarding 1992 15 2843-2860
General Plan
LLLL-9 1992 Las Vegas General Plan 16-17 2861-3310
LLLL-10 1992 Southwest Sector Map 18 3311
LLLL-11 Ordinance No. 5250 18 3312-3319

(Adopting 2020 Master Plan)

11 REPLY APP 0443




O 0 3 O »n B~ WD =

N N NN N N N N N o e e e e e e e e
O I O W B~ WD = DO O 0N S R WD = O

Exhibit Exhibit Description Vol. Bates No.
LLLL-12 Las Vegas 2020 Master Plan 18 3320-3402
LLLL-13 (Ordinance No. 5787 18 3403-3469

(Adopting 2005 Land Use Element)
LLLL-14 2005 Land Use Element 18 3470-3527
LLLL-15 , Ordinance No. 6056 18 3528-3532
(Adopting 2009 Land Use and Rural Neighborhoods
Preservation Element)
LLLL-16 2009 Land Use and Rural Neighborhoods Preservation 19 3533-3632
Element
LLLL-17 , Ordinance No. 6152 19 3633-3642
(Adopting revisions to 2009 Land Use and Rural
Neighborhoods Preservation Element)
LLLL-18 , Ordinance No. 6622 19 3643-3653
(Adopting 2018 Land Use and Rural Neighborhoods
Preservation Element)
LLLL-19 2018 Land Use & Rural Neighborhoods Preservation 19 3654-3753
Element
MMMM State of Nevada State Board of Equalization Notice of 20 3754-3758
Decision, In the Matter of Fore Star Ltd., et al. (Nov. 30,
2017)
NNNN Clark County Real Property Tax Values 20 3759-3774
0000 Clark County Tax Assessor’s Property Account Inquiry - | 20 3775-3776
Summary Screen
PPPP February 22, 2017 Clark County Assessor Letter to 180 20 3777
Land Co. LLC, re Assessor’s Golf Course Assessment
QQQQ Petitioner’s Opening Brief, In the matter of 180 Land Co. | 7 3778-3815
LLC (Aug. 29, 2017), State Board of Equalization
RRRR September 21, 2017 Clark County Assessor Stipulation 20 3816
for the State Board of Equalization
SSSS Excerpt of Reporter’s Transcript of Hearing in /80 Land | 9 3817-3868
Co. v. City of Las Vegas, Eighth Judicial District Court
Case No. A-17-758528-J (Feb. 16, 2021)

TTTT June 28, 2016 Letter from Mark Colloton re: Reasons for | 7 3869-3874

Access Points Off Hualapai Way and Rampart Blvd.
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Exhibit Exhibit Description Vol. Bates No.

10101018} Transcript of City Council Meeting (May 16, 2018) 20 3875-3950

VVVV Supplemental declaration of Seth Floyd 21 3951-3953
VVVV-1 Southwest Sector Land Use Map (1992) 21 3954
VVVV-2 10/10/1991 Planning Commission Minutes 21 3955-3957
VVVV-3 10/22/1991 Planning Commission Minutes 21 3958-3962
VVVV-4 11/14/1991 Planning Commission Minutes 21 3963-3965
VVVV-5 11/26/1991 Planning Commission Minutes 21 3966-3968
VVVV-6 12/12/1991 Planning Commission Minutes 21 3969-3976
VVVV-7 12/12/1991 Planning Commission Resolution adopting 21 3977-3978

1992 General Plan

VVVV-8 2/5/1992 City Council Meeting Minutes 21 3979
VVVV-9 2/18/1992 Recommending Committee Meeting Minutes 21 3980-4000
VVVV-10 2/19/1992 City Council Meeting Minutes 21 4001-4002
VVVV-11 3/12/1992 Planning Commission Meeting Minutes 21 4003-4004
VVVV-12 3/16/1992 Recommending Committee Meeting Minute 21 4005
VVVV-13 4/1/1992 City Council Meeting Minutes 21 4006-4008
VVVV-14 Ordinance No. 3636 (adopting new general plan) 21 4009-4011
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Exhibit

Exhibit Description

Vol.

Bates No.

VVVV-15

2/13/1992 Citizens Advisory Committee Meeting
Minutes

21

4012-4015

VVVV-16

3/27/1991 Citizens Advisory Committee Mailout

21

4016-4025

WWWW

Excerpts of NRCP 30(b)(6) Designee of Peccole Nevada
Corporation — William Bayne

21

4026-4039

XXXX

Findings of Facts, Conclusions of Law and Order
Regarding Motion to Dismiss and Countermotion to
Allow More Definite Statement if Necessary and
Countermotion to Stay Litigation of Inverse
Condemnation Claims Until Resolution of the Petition
for Judicial Review and Countermotion for NRCP Rule
56(F) Continuance

21

4040-4051

YYYY

Declaration of Christopher Molina in Support of the
City’s Countermotion for Summary Judgment and
Opposition to Motion to Determine Property Interest

21

4052-4053

7777

Declaration of Seth Floyd

21

4054-4055

7777 -1

Master planned communities with R-PD zoning

21

4056-4061

7777 -2

General Plan Maps for Master Planned Communities
with R-PD zoning

21

4062-4067

AAAAA

Recorder’s Amended Transcript of Pending Motions in
180 Land Company LLC, et al. vs. City of Las Vegas,
Eighth Judicial District Court Case No. A-18-775804

(September 17, 2021)

22

4068-4235

BBBBB

December 23, 2021 letter from Seth Floyd re
Entitlements on 17-acre Property; Applications for
development of other segments of former Badlands Golf
Course

22

4236-4238

ccccc

July 19, 2022 letter from Seth Floyd re Entitlements on
17-acre portion of Badlands

22

4239-4240

DDDDD

Appraisal of Real Property prepared by The DiFederico
Group re the 17-Acre Property

23

4241-4394

EEEEE

Affidavit of Donald Richards (Ex. 50 to Plaintiff
Landowners’ Reply in Support of Countermotion for
Discovery Pursuant to NRCP 56(d) filed 7/7/2021)

23

4395-4396

FFFFF

Bill No. 2018-5 (Ordinance No. 6617)

23

4397-4405

14 REPLY APP 0446




O 0 3 O »n B~ WD =

N N NN N N N N N o e e e e e e e e
O I O W B~ WD = DO O 0N S R WD = O

Exhibit Exhibit Description Vol. Bates No.
GGGGG Appraisal Consulting Report prepared by Charles E. Jack | 24 4406-4586
of Integra Realty Resources
HHHHH Supplemental Declaration Peter Lowenstein 24 4587-4600
HHHHH-1 Email from Steve Swanton re PMP — 58526 and PMP- 24 4601-4602
58527 (Queensridge/Badlands Golf Course)
HHHHH-2 | June 8, 2015 letter to Angie Scott from Steve Swantonre | 24 4603
PMP-59572
HHHHH-3 Email from Stephanie Allen to Peter Lowenstein re 24 4604-4605
Development Agreement
HHHHH-4 Email from Lucien Paet re New Badlands Parcel Map 24 4606
HHHHH-5 Approved Site Plan for SDR-62393 24 4607
111 Declaration of Kevin McOsker 25 4608-4609
AAAAS Videotaped Deposition of Tio Stephan DiFederico, MAI 25 4610-4711
KKKKK Appellant’s Opening Brief filed 11/6/18 in Nevada 26 4712-4791
Supreme Court Case No. 75481
LLLLL Appellant’s Amended Reply Brief filed 5/1/19 in Nevada | 7¢ 4792-4829
Supreme Court Case No. 75481
MMMMM | City of Las Vegas’s Motion for Summary Judgment filed | 2¢ 4830-4862
11/9/20 in the 65-Acre Case (No. A-18-780184-C)
NNNNN Plaintiff Landowners’ Opposition to the City’s Motion 26 4863-4950
for Summary Judgment Etc. filed 11/23/20 in the 65-
Acre Case (No. A-18-780184-C)
00000 City of Las Vegas’ Motion to Remand 133-Acre 27 4951-4961
Applications to the Las Vegas City Council filed
8/9/2021 in the 133-Acre Case (No. A-18-775804-J)
PPPPP Notice of Entry of Findings of Fact, Conclusions of Law 27 4962-4973

Regarding (1) Motion to Remand 133-Acre Applications
to Las Vegas City Council and (2) Motion to Dismiss
Civil Complaint Improperly Joined with Petition for
Judicial Review
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Exhibit Exhibit Description Vol. Bates No.
QQQQQ Deposition Transcript of Charles E. Jack, 28 4974-5168
June 16, 2022
RRRRR Deposition Transcript of NRCP 30(b)(6) Designee of 29 5169-5411
Peccole Nevada Corporation — William Bayne
SSSSS Order Granting the City of Las Vegas' Motion to Compel | 3 5412-5416
and for an Order to Show Cause in the 35-Acre Case
(No. A-17-758528-J)
TTTTT Order Granting the City of Las Vegas' Objection to the 30 5417-5422
Discovery Commissioner's Report and Recommendation
in the 35-Acre Case (No. A-17-758528-J)
1610181818} Appraisal of Real Property prepared by The DiFederico 30 5423-5558
Group re the 35-Acre Property
VVVVV Excerpts of Deposition Transcript of Yohan Lowie 31 5559-5566
WWWWW Declaration of Philip R. Byrnes in Support of City’s 32 5567-5568
Reply in Support of City’s Renewed Motion for
Summary Judgment and City’s Motion to Strike
Developer’s Countermotion for Approval of Entitlements
and to End Take
WWWWW-1 Agenda Summary Page for Item 28 of the August 3, 32 5569-5570
2022 Las Vegas City Council meeting
WWWWW-2 Settlement Proposal 32 5571-5583
XXXXX Order Granting Stay 33 5584-5588
YYYYY Declaration of Oh-Sang Kwon 34 5589-5595
YYYYY-1 Technical Drainage Study for the Seventy 840-050 34-35 5596-5982
March 2016
YYYYY-2 Supplement to Technical Drainage Study for the 35 5983-6024
Seventy 840-050 March 2016
YYYYY-3 March 24, 2016 City of Las Vegas Inter-Office 36 6025-6028
Memorandum re Drainage Study for The Seventy
YYYYY-4 September 2017 Response to 1** CLV Comments on 36 6029-6193
the Technical Drainage Study for the 435 (Formerly
“The Seventy”)
YYYYY-5 September 14, 2017 - Improvement Plans for the 435 37 6194-6210
YYYYY-6 March 24, 2016 City of Las Vegas Inter-Office 37 6211-6215
Memorandum re Drainage Study for The Seventy
YYYYY-7 | January 2018 Response to 2" CLV Comments on the 37 6216-6292

Technical Drainage Study for the 435 (Formerly “The
Seventy”)
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Exhibit Exhibit Description Vol. Bates No.
YYYYY-8 January 10, 2018 - Improvement Plans for the 435 37 6293-6309
YYYYY-9 February 1, 2018 City of Las Vegas Inter-Office 37 6310-6314

Memorandum re Drainage Study for the 435

formerly the SEVENTY
YYYYY-10 June 2018 Response to 3" CLV Comments on the 38 6315-6461
Technical Drainage Study for the 435 (Formerly “The
Seventy”)

YYYYY-11 Improvement Plans for the 435 39 6462-6483
YYYYY-12 July 26, 2018 City of Las Vegas Inter-Office 39 6484-6489

Memorandum re Drainage Study for the 435

formerly the Seventy

YYYYY-13 August 13,2016 GCW Engineers Meeting Minutes 39 6490-6495
YYYYY-14 Email re The 435 TDS Comments Review Meeting 39 6496-6499

77777 Declaration of Michael Cunningham 39 6500
7772.7-1 Administrative Code, 2019 Edition 39 6501-6507

Dated this 23" day of November, 2022.

McDONALD CARANO LLP
By: _/s/ George F. Ogilvie Il

George F. Ogilvie IIT (NV Bar No. 3552)
Christopher Molina (NV Bar No. 14092)
2300 W. Sahara Avenue, Suite 1200

Las Vegas, Nevada 89102

LAS VEGAS CITY ATTORNEY’S OFFICE
Bryan K. Scott (NV Bar No. 4381)

Philip R. Byrnes (NV Bar No. 166)

Rebecca Wolfson (NV Bar No. 14132)

495 South Main Street, 6th Floor

Las Vegas, Nevada 89101

SHUTE, MIHALY & WEINBERGER, LLP
Andrew W. Schwartz (CA Bar No. 87699)
(Admitted pro hac vice)

Lauren M. Tarpey (CA Bar No. 321775)
(Admitted pro hac vice)

396 Hayes Street

San Francisco, California 94102

Attorneys for City of Las Vegas
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CERTIFICATE OF SERVICE

I HEREBY CERTIFY that I am an employee of McDonald Carano LLP, and that on the 23™
day of November, 2022, I caused a true and correct copy of the foregoing FOURTH SUPPLEMENTAL
APPENDIX OF EXHIBITS IN SUPPORT OF CITY’S COUNTERMOTION FOR SUMMARY
JUDGMENT ON JUST COMPENSATION — VOLUME 34 to be electronically served with the Clerk
of the Court via the Clark County District Court Electronic Filing Program which will provide copies to
all counsel of record registered to receive such electronic notification.

/s/ Jelena Jovanovic
An employee of McDonald Carano LLP
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DECLARATION OF OH-SANG KWON

I, Oh-Sang Kwon, declare as follows:

1. I am the Engineering Project Manager of the Flood Control Section of the Department
of Public Works for the City of Las Vegas (“DPW?). I have held this position since November 13, 2011,
I am a Licensed Professional Engineer by the State of Nevada. I am responsible for overseeing all
technical drainage studies for any development over 2 acres and any development located in the FEMA
designated special hazard area in the City. I am also responsible for overseeing all review and approval
of all improvements plans related to drainage in the City. I was responsible for overseeing technical
drainage studies for proposed redevelopment of the Badlands for housing by subsidiaries of EHG
Companies (“Developer”). I am one of the custodians of records for DPW. Ihave personal knowledge
of the facts set forth herein, except as to those stated on information and belief and, as to those, I am
informed and believe them to be true. If called as a Witness, I could and would competently testify to
the matters stated herein.

2. Tunderstand that the Developer contends that it would be impossible to obtain a building
permit for construction of 435 luxury housing units on a 17-Acre Segment of the Badlands approved by
the City Council on February 16, 2017 (“435-Unit Project”). I understand that the Developer contends
that it would be impossible to obtain a building permit because DPW would not approve a drainage
study for the 435-Unit Project that would satisfy Condition 21 of its Site Development Permit for the
435-Unit Project unless the Developer obtained a building permit to build housing and drainage
improvements on the 65 and 133-Acre Segments of the Badlands. Finally, I understand that the
Developer contends that the City will not permit construction of housing or drainage improvements on
the 65 and 133-Acre Segments. The Developer’s contentions are incorrect. DPW would not require that
the Developer construct drainage improvements on the 65 or 133-Acre Segments as a condition of
approval of a technical drainage study for the 435-Unit Project on the 17-Acre Segment. Moreover, after
the Nevada Supreme Court reinstated the Developer’s approvals for tﬁe 435-Unit Project in August
2020, the Developer failed to submit a drainage study to DPW for approval or, to my recollection,

communicate with DPW.,
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3. DPW processes two types of drainage studies for construction: conceptual and technical.
A conceptual drainage study recommends the preliminary size of the storm drain facilities required to
handle the volume of flow impacting the proposed project site.. An approved conceptual drainage study
is not sufficient for issuance of a building permit for construction of improvements because conceptual
only addresses offsite and onsite flows and preliminary storm drain sizes. Before the City’s Building
Department can issue a building permit, DPW must approve a technical drainage study to determine
the detailed plan of the storm drain system, proposed finished grades and any details needed to construct
specific improvements. The technical drainage study and improvement plans must be approved by
DPW. Additionally, all other city departments must review and approved the improvement plan prior
to issuance of building permits by the City’s Building Department..

4. On March 3, 2016, the Developer submitted to DPW submitted a Technical Drainage
Study for 70 (“70-Acre Drainage Study”) using DPW’s standard form. A true and correct copy of the
70-Acre Drainage Study is attached as Exhibit YYYYY-1. The Developer submitted this document to
the Court as Exhibit 228. The 70-Acre Drainage Study states that the Developer intends to construct
3,020 housing units in the 250-acre Badlands in three phases, which project the Developer entitled “The
Two Fifty.” The first and second phases of The Two Fifty would be grading and installation of drainage
improvements and construction of multi-family housing on a 70-acre portion of the Badlands, which the
Developer entitled “The Sevénty.” The third phase would be construction of estate homes on a 180-acre
portion of the Badlands, which the Developer entitled “The One Eighty.” Id. at 16. The 70-Acre
Drainage Study contains a diagram showing conceptual drainage improvements on the portion of the
Badlands identified as The Seventy. Id. at 38, 40. The 70-Acre Drainage Study is a conceptual study. It
is not a technical study and could not be the basis for granting a building permit.

5. On March 9, 2016, the Developer submitted to DPW a Supplement to the Technical
Drainage Study for 70. A true and correct copy of the 70-Acre Drainage Study is attached as Exhibit
YYYYY-2. The Supplement modified hydraulic models used in the 70-Acre Drainage Study. The
Supplement remained a conceptual study of drainage for the property identified as The Seventy. It was

not a technical study.
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6. On March 24, 2016, DPW submitted its comments on the 70-Acre Drainage Study to
the Developer. A true and correct copy of the 70-Acre Drainage Study is attached as Exhibit YYYYY-
3. DPW required the Developer to respond to the comments in a modified drainage study and resubmit
the study to DPW. Id. at 1. Comment 35 stated: “This project currently has no Proposed Buildings or
Structures. Should the project propose changes to this design assumption, then the Engineer is to update
the drainage study detailing the flood zone impacts and provide addresses for each building in a FEMA
Flood Hazard Zone prior to obtaining a grading permit.” Id. at 4.

7. On September 12, 2017, the Developer submitted to DPW at Response to Ist CLV
Comments on the Technical Drainage Study for The 435 (Formerly “The Seventy”) (“First Draft
Technical Drainage Study for The 43 5”).‘A true and correct copy of the First Drainage Study for The
435 is attached as Exhibit YYYYY-4. The First Draft Technical Drainage Study for The 435 stated:
“Phase 1: Installation of required trunk drainage infrastructure and mass grading proposed for future
development on the 17.5 acre parcel.” Id at 3.“This project is now identified as The 435, which is the
number of units approved for the 17.5 acre parcel described as Phase 1 above. The Seventy remains only
identified to describe the remaining 52.1 acres on the property totaling approximately 70 acres.” Id. It
further stated: “Phase 2: The remaining 52.1 acres formerly included in this drainaée study will remain
primarily undisturbed, to be improved upon at a later date. The developer does not have entitlements on
the parcels that make up the 52.1 acres; therefore, cannot construct improvements intended for future
development. However, per coordination with the City, it was agreed that storm drain may be installed
if it is required to adequately flood protect Phase 1.” Id. Meeting Minutes for a meeting on July 24, 2017
prepared by the Developer’s engineer GCW and attached to The 435 Drainage Study state: “CLV
knowing that this storm drain will be extended in the future and understanding comments generated
during the first review of the study, will require GCW to extend its hydraulic model through the entire
70 acres in order to prove that the 1st phase of storm drain is adequate for future connection.” Id. at 30.

8. On or about September 14, 2017, the Developer submitted to DPW Improvement Plans
for Seventy Acres LLC Fore Stars Ltd The 435 showing conceptual drainage improvements for the 435-
Unit Project. A true and correct copy of the September 14, 2017 Improvement Plans for The 435 is

attached as Exhibit YYYYY-5. The Plans show drainage improvements offsite. Id. at 8-12. The offsite
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drainage improvements were proposed by the Developer. DPW did not suggest or require any offsite
drainage improvements for the 435-Unit Project.

9. On November 9, 2017, DPW submitted its comments on the First Draft Technical
Drainage Study for The 435 to the Developer. A true and correct copy of the DPW’s comments is
attached as Exhibit YYYYY-6. DPW required the Developer to respond to the comments in a modified
drainage study and resubmit the study to DPW. /d. at 1. Comment 25 states: “Technical drainage studies
are required for each of the future development super pads.” Id. at 3.

10. On January 5, 2018, the Developer submitted to DPW Response to 2nd CLV Comments
on the Technical Drainage Study for The 435 (Formerly “The Seventy”) for the 435-Unit Project
(“Second Draft Drainage Study for The 435”). A true and correct copy of the Second Technical Drainage
Study for The 435 is attached as Exhibit YYYYY-7.

11. On or about January 10, 2018, the Developer submitted to DPW revised Improvement
Plans for Seventy Acres LLC Fore Stars Ltd The 435 showing conceptual drainage improvements for
the 435-Unit Project. A true and correct copy of the January 10, 2018 Improvement Plans for The 435
is attached as Exhibit YYYYY-8. The Plans show drainage improvements offsite. 7d. at 8-12. The offsite
drainage improvements were proposed by the Developer. DPW did not suggest or require any offsite
drainage improvements for the 435-Unit Project. |

12. On February 1, 2018, DPW submitted its comments on the Second Draft Technical 1
Drainage Study for The 435 to the Developer. A true and correct copy of DPW’s comments is attached
as BExhibit YYYYY-9. DPW required the Developer to respond to the comments in a modified drainage
study and resubmit the study to DPW. Id. at 1. Comment 34 stated: “Technical drainage studies are
required for each of the future development super pads.” Id. at 4.

13. On June 28, 2018, the Developer submitted to DPW Response to 3rd CLV Comments
on the Technical Drainage Study for The 435 (Formerly “The Seventy”’) for the 435-Unit Project (“Third
Draft Technical Drainage Study for The 435”). A true and cotrect copy of the Third Draft Drainage
Study for The 435 is attached as Exhibit YYYYY-10.

14. On or about June 29, 2018, the Developer submitted to DPW revised Improvement Plans

Sor Seventy Acres LLC Fore Stars Ltd The 435 showing conceptual drainage improvements for the 43 5-
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Unit Project. A true and correct copy of the June 29, 2018 Improvement Plans for The 435 is attached
as Exhibit YYYYY-11. The Plans show drainage imprqveménts offsite. Id. at 8-12. The offsite drainage
improvements were proposed by the Developer. DPW did not suggest or require any offsite drainage
improvements for the 435-Unit Project.

15. On July 26, 2018, DPW submitted 55 comments on the Third Draft Technical Drainage
Study for The 435 to the Developer. A true and correct copy of DPW’s comments is attached as Exhibit
YYYYY-12. DPW required the Developer to respond to the comments in a modified drainage study and
resubmit the study to DPW. Id. at 1. Comment 52 stated: “Technical drainage studies are required for
each of the future development super pads.” Id. at 4.

16. The Developer’s engineer drafted Meeting Minutes dated August 13, 2018, for a
meeting between DPW and the Developer’s engineers regarding “The 435 TDS” (August 13, 2018
Minutes™). A true and correct copy of the August 13, 2018 Minutes is attached as Exhibit YYYYY-13.
They state:

Rules state when processing a Technical Drainage Study (TDS) through the
CLV, that zoning/planning approval of the entitlements on a property are
required to be approved prior to conditional approval can be given on a
TDS. CLV staff discussed that due to the ongoing litigation standing on the
entitlements for the property, that direction from the City Manager’s office
was that City staff is not authorized to provide conditional approval on this
TDS. CLV also discussed that review of any addendums or responses to
comments can proceed; however, until litigation on the entitlements is
resolved, conditional approval can’t be issued on this TDS.

Id. at 1.

17.  In an email dated August 21, 2018, as part of an email chain, DPW requested that the
Developer’s engineer correct the above statement. A true and correct copy of the email chain is attached

as Exhibit YYYYY-14. DPW’s August 21, 2018 email states:

Flood Control has reviewed the notes and has some concerns. Please revise
the notes to reflect our understanding,
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First bullet point

Revise the bullet point

Conditional Approval of a Technical Drainage Study (TDS) requires
zoning/planning approval of the entitlements before CLV Flood Control can
issue Conditional Approval of the TDS. Flood Control advised that the 435
site entitlements are not currently approved based upon ongoing litigation,
therefore Flood Control cannot grant conditional approval until the
entitlements are approved. Flood Control will continue to review TDS
submittals based upon the engineer’s submitted addendum, however we will
not conditionally approve the study until we have approved entitlements.

Id. at 2. In an email to the Developer’s engineers dated September 13, 2018, the Developer declined to
correct the August 13, 2018 Minutes, but did agree to attach DPW’s requested corrections to the August
13, 2018 Minutes. d. at 1.

18. It is my understanding that the Developer contends that DPW informed the Developer
at the August 13, 2018 meeting that DPW would not approve a drainage study for the 435-Unit Project
unless the Developer obtained City approvals for housing developments and related drainage
improvements on the 65 and 133-Acre Segments of the Badlands. DPW did not make that statement at
the August 13, 2018 meeting and has never imposed that requirement on the Developer. At the August
13 meeting, DPW was aware that a court had invalidated the approvals for the 435-Unit Project and that
the courts had not reached a final decision as to whether the approvals were valid. DPW informed the
Developer that it cannot approve a drainage study for the 435-Unit Project if the Project has no City
entitlement/zoning approvals. The development project may be disapproved or modified from the design
submitted to the City for approval. Approval of drainage improvements for a project that has yet to
obtain entitlements would, therefore, be premature. DPW informed the Developer, however, that it
would continue reviewing and commenting on draft drainage studies until the validity of the entitlements
for the 435-Unit Project had been finally resolved in the litigation. DPW did not inform the Developer
that it would not approve a drainage study for the 435-Unit Project unless the Developer obtained
discretionary entitlements for offsite development, such as the 65 and 133-Acre Segments of the
Badlands. Nor did DPW inform the Developer that it would be required to construct drainage
improvements offsite as a condition of approval of a drainage study for the 435-Unit Project. All

drainage improvements required for construction of the 435-Unit Project could be constructed on the
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17-Acre Segment. Construction of offsite drainage improvements in addition to the onsite drainage
improvements would be at the election of the Developer. DPW would have no objection to construction
of those off-site improvements if they complied with DPW’s technical/municipal code requirements,
but never required them for the 435-Unit Project.

19. Following the August 13, 2018 meeting, the Developer submitted no further drainage
studies or improvements plans or responded to any of DPW’s 55 comments on the Third Draft Technical
Drainage Study. The September 13, 2018 email from the Developer to its engineers refusing to amend
the August 13, 2018 Minutes is the last communication in DPW’s files and that I can recall regarding
drainage for the 435-Unit Project.

20. The Third Draft Technical Drainage Study failed to address the matters raised in DPW’s
55 comments and was not remotely close to the form that could be approved by DPW. For example,
DPW notified the Developer that DPW would need to review and approve technical drainage studies for
specific buildings proposed for construction for the 435-Unit Project. The Developer never submitted
improvement plans for any specific buildings or the technical drainage studies for those buildings. DPW
never stated to the Developer that DPW would not approve a technical drainage study that met DPW’s
technical/municipal code requirements.

21. Although stdrm water from the Badlands drains into the property on which the
Developer constructed Tivoli Village, DPW did not require the Developer to build related drainage
improvements in the Badlands as a condition of approval of a drainage study for Tivoli Village. DPW
did not require the Developer to build any off-site drainage improvements as a condition of approval of
a dfainage study for Tivoli Village. It’s up to the Developer to provide flood protection to their proposed
development as long as the proposed development/drainage improvement protects public health, public
safety, and does not adversely impact surrounding adjacent properties within reason.

I declare under the penalty of perjury of the laws of the State of Nevada that the foregoing is

true and correct.

Executed this 23" day of November 2022. W

Oh-Sang Kwon
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Seventy Acres LLC, Fore Stars LTD, and 180 Land Co LLC

9775 West Charleston Boulevard ENGINEERS \ SURVEYORS
Las Vegas, NV 89117

Phone: (702) 940-6930

Fax: (702) 940-6931
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840-050

HYDROLOGIC CRITERIA AND DRAINAGE MANUAL
DRAINAGE STUDY INFORMATION FORM

Name of Development: The Seventy Date:_March 2016

Location of Development &) Descriptive (Cross Streets) North/South: Hualapai Way
East/West; Rampart Boulevard
b) Section: 31, 32 Township: 208 Range: 60E
) APN: 138-32-301-005, 138-32-301-008 138-32.-210-008, 138-32-202-001 138-31-702-002 and 138-31-801-002
Name of Owner:_Seven LLC. F 1D, and d Co LL
Telephone No.: 702-940-6930 Fax No.702-940-6931 E-Mail Address: Not available

Address: 9775 W. Charleston Blvd., Las Veqgas Nevada 83117

Contact Person-Name: Ryan R, Balsick, PE Telephone No.: (702) 804-2000

* E-Mail Address: rbelsick@ocwengineering.com Fax No.:(702) 804-2289
Firm: GCW. Inc
Address: 1555 §_Rainbow Blvd: Las Vegas, NV 89146
Type of Land Development/Land Disturbance
[l | Rezoning [0 | Subdivision Map H| Clearing and Grading Only

[ | Parcel Map [0 | Planned Unit Development B | Other (Please specify below)
O] | Large Parcel Map 0O | Building Permit gg}ﬁeptual Drainage, Rough Grade and Storm

1. Total Owned Land Area: At Site: +/- 70,52 acres Being Developed/Disturbed: +/- res
2. Is a portion or all of the subject property located in a designated FEMA Flood Hazard Area? B Yes™ O No

3. Is the property bordered or crossed by an existing or proposed Clark County Reglonal Flood
Control District Master Planned Facility? & Yes* [ Ne

4. Proposed type of development (Residential, Commercial, Etc.). Conceptual Drainage, Rough Grade and Storm Drain mprovements

5. Approximate upstream land area which drains to the subject site: +/- 3 73 sg. mi
6. Has the site drainage been evaluated in the past? [ Yes[] Mo  Ifyes, please identify documentation: Peccole Ranch West Master Study

Queensridae R, Qu h Culve|

7. Ifknown, please briefly identify the propesed discharge point(s) of runoff from the site: Existing dual (2) — 12'x12' RCB at northeast cornar of site

8. Briefly describe your propesed schedule for the subject project; ASAP

Submit this form as part of the required drainage study to the local entity which has Jurisdiction over
the subject property. This form may provide sufficient information to serve as the Conceptual Drainage

Study.

*New Required Field
“Review and concurrence of the Clark County Regional Flood Control District is required.

Revision Date

Local Entity File No.

Englneer's Seal

REFERENCE: STANDARD FORM 1

Fj\ijnms\DU\MD-D.bU\Amir:‘.me'(\SF‘\ -MMC doc Updated 05/01/2008

CLV300559
5597
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: The Seventy Map 1D:

Firm Name: GCW, Inc. Engineer: Ryan R. Belsick

Address: 1555 § Rainbow Blvd
City: Las Vegas State: NV Zip: 89148

FPhone Number: (702) 804-2000 Fax Number: (702) 804-2299

Property Owner: Seventy Acres LLC, Fore Stars LTD, and 180 Land Co LLC

Address: 9755 W. Charleston Blvd
City: Las \Vegas State; NV Zip: 89177

Reviewed By: Date Received: Date Accepted for Review:

The following checklist is intended as a guide for the engineer preparing a Technical Drainage Study to submit to
the local entity and Clark County Regional Flood Control District (if necessary). The listed items are the minimum
information required prior to the entity performing a revisw. The engineer will remain responsible to ensure the
Technical Drainage Study is prepared within the guidelines as set forth in the Clark County Regional Flood Control
District (CCRFCD) Hydrologic Criteria and Drainage Design Manual (MANUAL}.

This document is intended as an aid in preparing Technical Drainage Sludies. Each study submitted is reviewed
for compliance with local and regional criteria. This form is net intended to be all inclusive and does not limit the
extent of the information, calculations or exhibits which may be necessary to properly evaluate the intended land
use.

If items are not applicable for the subject site, provide N/A.

. GENERAL REQUIREMENT

Yes No

X Design Manual Standard Form 1 with the engineer's seal and signature.
X Design Manual Standard Form 4.

X 2 copies of the 24" x 36" Drainage Plan.

MN/A A notarized letter from the adjacent properly owner(s) allowing off-site grading or discharge.
1. MAPS AND EXHIBITS

Yes No
X A copy of a current Flood Insurance Rate Map (FIRM) with the site delineated.
X A copy of the current CCRFCD Master Plan Update Figure, (F-x), for Flood Control Facilities
and Environmental areas with the site delineated.
REFERENCE: STANDARD FORM 2
Draft Revised 5-2013 -1-
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Il. MAPS AND EXHIBITS (Continued)

Yes No

‘x ix ‘x

Off-site drainage basin maps for existing, interim and future conditions showing the existing
topography, basin boundaries, concentration points, and flows in cfs.

On-site drainage basin maps for existing and proposed canditions showing the existing
topography, basin boundaries, concentration points, and on-site and off-site flows in cfs.

Vicinity Map with local and major cross streets identified and a north arrow.

lil. DRAINAGE PLAN

No

TTrrfe
|

e D
|

Sheet size: 24" x 36" sealed by a registered engineer In the State of Nevada.
Minimum scale: 1" =60".

Project name.

Vicinity Map with local and major cross streets.
Revision box.

North arrow and bar scale.

Engineer's/consultant's address and phone number.
Elevation datum and benchmark.

Legend for symbols and abbreviations.

Cutfill scarps, where applicable.

Street names, grades, widths.

Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
breaks, and along curb returns on both sides of the street.

Existing confours encompassing the site and 100 feet beyond with spot elevations for
important locations, where appropriate.

Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.

Proposed typical street sections.

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013

REPLY APP 0463
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

lll. DRAINAGE PLAN (Continued)

No

N/A_

EEEEER
|

NIA

N

N/A

g
|

T T
|

e

Streets with off-set crowns.

Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns
and slopes.

Property lines.
Right-of-way lines and widths, existing and proposed.
Existing improvements and their elevations.

Delineation of proposed on-site drainage basins indicating area and 10-year and 100-year
storm peak flows at basin concentration points.

Concentration points and drainage flow direction with €100 and V100 and D100 in streats.

Cumulative flows, velocity, and direction of flow at upstream and downstream ends of site for
the 10-year and 100-year flows.

Location and cross-section of street capacity calculations.

Cross-sectional detail for channels, including cutoff wall locations.

Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk,
ditches, swales, storm drain systems, unimproved and improved channels, and culverts, etc.)

stating size, material, shape, and slope with plan and profile and HGL calculations.

Existing and proposed drainage easements and widths shown with sufficient detail. A cross
sectional detail must be provided that shows appropriate lining and reinforcement.

Location and detail of existing, proposed, and future block wall openings. Minimum size is 16"
x48". Wrought iron gale is required for flows = 10 cfs,

Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.
Perimeter retaining wall locations. All existing and proposed walls (retaining screen and flood)
must be shown with adjacent ground elevations. Flood walls with 8-inch concrete masonry
unit.

Building and/or lot numbers.

Alignment of all existing, proposed, or future Regional Facilities adjacent to the site.

Limits of existing floodplain based on current FIRM or best available information; limits of
proposed floodplains based on best available information.

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Iil. DRAINAGE PLAN (Continued)

Yes

X

No

N/A

N/A

For areas in Zone A, AE, AH, and AD, base flood elevations (BFEs) must be shown for each
lot: BFEs may be listed on each lot, or in a table. Finish floor elevations must be a minimum
of 18 inches above BFE.

Appropriately elevated “humps” 6 inches above the 100 year water surface elevation at site
accesses where the intent is to protect the site from the Q100 flows.

Street slopes for perimeter and interior streets. The minimum slope is 0.4 percent.

Location and detail of best management practice (BMP) for parking lots and low impact
development (LID) (if required).

IV. HYDROLOGIC ANALYSIS

Yes

X
A__
=
(.
. G
x_
x_
. A

No

N/A

Appropriate soil information and Soils Map for existing and future conditions with subbasins
and property delineated.

Input and output infarmation for existing conditions from computer models (HEC-1 or TR-55).
The flow routing diagram must be provided with HEC-1 models.

Input and output information for future conditions from computer models (HEC-1 or TR-55).
The flow routing diagram must be provided with HEC-1 models.

Use of correct precipitation values in and around the McCarran Airport rainfall area.

A discussion in the text of the hydrologic analysis justifying subbasin boundaries and cutoffs,
supporting assumptions, and calculations.

A summary table of stormwater flows showing basin area, Q10 and Q100 for both individual
basins and combined basin flows, where applicable.

Copies of supporting technical information referenced from a previously approved study and &
statement accepting these results.

On-site facilities must perpetuate flows through or around the site without significantly
impacting adjacent property owners in accordance with current Mevada Drainage Law.

Calculation for impervious area for parking lots and LIDs (if required).

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No

N/A

[
|

e (MEAS

V. HYDRAULIC ANALYSIS

Flow split calculations and supporting documentation or reference for the method of flow split
calculations used.

Normal depth sireet flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v" products for the Q@100 and Q10 flows representing the worst case for
interior and all perimeter streets, Q100dxv=<8. Q10dxv=6and 12 foot dry lane for
rights-of-way > 80 feet. Calculations must be labeled by street name asg indicated on the
Grading Plan.

A summary table of interior and exterior street capacity calculations showing the street name,
Q100 flow, slope, depth of flow, velocity and depth times velocity product and streets needing
to meet 12 foot dry lane criteria.

Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical
clogging factor, (Assume the Jower half of the opening is plugged.)

Appropriate hydraulic calculations at drainage easement entrance and discharge locations to
set finish floor elevations. Hydraulic calculations must include submerged weir, superelevation
and tee intersection losses, where appropriate.

Provide necessary freeboard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less. The
minimum requirement is & inches above adjacent upstream top of curb. Buildings adjacent to
drainage easements must always be provided with 18 inches of freeboard above the Q100
weir height or flow depth, whichever is greater.

A complete water surface profile analysis (HEC-2, HEG-RAS, etc.) for channel flows and
FEMA Zone A flood zones.

Field survey data.

Input and output information.

Plotted cross-sections based on survey with proper encroachments.

A map showing the location of the cross-sections.

Analysis of both sub and super-crilical flow segments.

A summary table and a discussion of the results in the text of the report,

Provide a 50 percent clegging factor in the capacity calculation for drop inlets.

Hydraulic calculations for culverts and storm drains. D-Load caleulations must be provided for
storm drain pipes in public rights-of-way, including headwater pool inundation.

The mitigation of nuisance water, both during construction and in the fully developed
eondition, must be addressed.

Provide BMP type, size and supporting calculations for parking lats and LIDs (if required).

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013
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CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHECKLIST SUPPLEMENT

(Revised 5/18/11)

s
W

U

The following checklist is intended as a supplemental guide for the engineer preparing a Technical Drainage Study
submittal to the City of Las Vegas. This supplement focuses on requirements specific to the City of Las Vegas. The
requirements presented are in addition to the Clark County Regional Flood Control District (CCRFCD) Manual
Standard Form 2. The listed items are the minimum information required prior to the City performing a review. The
engineer will remain respensible to ensure the Technical Drainage Study is prepared within the guidelines as set forth
in the CCRFCD Hydrologic Criteria and Drainage Design Manual {Design Manual).

An appeintment must be made to preview this checklist in conjunction with CCRFCD Standard Form 2 prior to the City
accepting a new drainage study for review. The engineer must contact the Flood Contral Section at (702) 229-6541 to
schedule a submittal appointment.

If items are not applicable for the subject site, provide N/A.

|. GENERAL REQUIREMENT

Yes No

A notarized letter from the adjacent property owner(s) allowing off-site grading. (A copy of the letter
N/A | must be received prior to final acceptance of the drainage study.)

Copies of all conditions of approval for development related to this property. (e.g. zoning, use permit,
tentative map, etc.) Verify compliance with conditions.

An electronic copy of the complete submittal is required fo be submitted with one original hard copy
of the study. Electronic documents shouldbeona universal computer-readable digjtal output
device replicating your submittal. An Indexed Portable Document Format (PDF) or Print Ready

X CAD file formats with a minimum of 300dpi are the desired formats. Iffigures are in color, they must

be scanned in color and saved as a separate file.
@ % by initial here, the engineer an record acknowledges that the electronic copy is an

identical replicate of the original hard copy submitted to the City of Las Vegas.

|l. GRADING PLAN INFORMATION

Yes | No

X (1) 24" X 36" copy of the Grading Plan, (including all Detail Sheets) sealed by the engineer.

Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
X breaks, and along curb returns on both sides of the street. Note: Proposed top of curb elevations
must be provided for both sides of roadways even if anly half street construction is required.

Label existing topography at a minimurn 5 foot elevation interval including adjacent developments,
X finished floor elevations of existing buildings and top of existing curbs extending 100 feet around the
perimeter of the site. ("Measured from the centerline of the adjacent roadway.)

Flood Contral Section » 333 N. Rancha Drive - Las Vegas, NV 89106
Ph. (702) 229-6541 - Fax (702) 382-8551
www lasvegasnevada,qoy
Page 1
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Il. GRADING PLAN INFORMATION
Yes | No

Proposed on-site and off-site storm drains and other flood control facilities with plan and profile
sheets for public storm drains showing the class of pipe, (Class Ill, IV, V, etc.), design hydraulic
grade line, (HGL) and 100 year storm flow. A public drainage easement must be provided over on-
site storm drains conveying off-site flows. An overflow path must be provided over all storm drains.

All existing and “to be constructed” walls with cross-sections showing wall type, (e.g. block wall,
X retaining wall, flood wall, etc.), with limits clearly defined, adjacent ground elevations. Wall heights
must meet current ardinances and in no case exceed 14 feet above the adjacent property.

N/A Street slopes for both interior and perimeter streets. Note: The minimum slope for a roadway is 0.4
percent, a minimum 18-inch storm drain must be provided where minimum slopes cannot be met.

N/A | Back of lot elevations and lot drainage pattern for all lots including common lots.

Sites with a grade difference two feet above or below existing graund are required to have
X approval from City of Las Vegas Current Planning. Current Planning approval is required prior to
final approval of the drainage study.

On-site facilities must perpetuate flows through or around the site without significantly impacting
X adjacent property owners. (The project must pass flows through the site every 600 feet where the
project is blocking flow paths.)

This project uses a solid grouted stern wall (or approved alternate) at the back of sidewalk to provide
N/A | erosion protection for landscaped areas where the depth of flow in the roadway exceeds the back of
walk elevation. A corresponding cross-section detail is included.

Commerdial and Common Lot Landscape areas are not allowed to drain over the sidewalk. The
N/A | grading plans show flow lines with grades and sidewalk under drains for all landscape areas draining
to the public ROW.

I1l. Local Entity Criteria - City of Las Vegas - Manual Section 1600

Yes | No
N/A Concrete valley gutters are required in parking lots with slopes less than 1 percent. Slopes through

cul-de-sac must be at a 1 percent minimum where flow is drained through the cul-de-sac.
Ten-foot wide public drainage easements to be privately maintained are allowed for flow less than 20

X cfs. The depth of flow entering the easement must be checked using the submerged weir
calculation.

" The limits of the flood zones and the base flood elevations (BFE) must be shown on all grading plans
for all developments within a Special Flood Hazard Zone A, AQ, AE, etc.
Minimum finish floor elevation is 6 inches above highest adjacent top of curb. Finish floor

X calculations must include allowances for super elevations on curves and velocity head for tee
intersections.

X Finished floor elevations for buildings adjacent to public drainage easements must be a minimum of
18 inches above the Q100 weir of submerged weir elevation, whichever is greater.

Flood Cantrol Section » 333 N. Rancha Drive « Las Vegas, NV 891086
Ph. (702) 229-6541 - Fax (702) 382-8551
www, |asvegasnevada.qov
Page 2
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

I1l. Local Entity Criteria - City of Las Vegas - Manual Section 1600

Yes | No

Lots with “B and C Type Drainage" that drain from one lotto another through a drainage easemeant
N/A | shall be required to install an undergrou nd nuisance drainage system or a 2-foot valley gutter. 16" x
24" minimum block wall openings are required for both aptions.

Bubblers are required across 80 foot and greater ROW streets. When flows exceed 10 cfs, bubblers
N/A | larger than 18 inches will be required up to a maximum of 36". Inlets must be sized to match the pipe

size provided.

» Contactthe Flood Control Section regarding the drainage study review fee. These fees are payable at the time of
submittal.

» The Drainage Study must be conditionally approved prior to submitting improvement plans to the Civil and Planning
Development of the Department of Building and Safety for review.

This document is intended as an aid in preparing Technical Drainage Studies for the City of Las Vegas. Each study submitted is

reviewed for compliance with local and regional criteria. This form is not intended to be all-inclusive and does not limit the extent of
the information, calculations or exhibits which may be necessary to properly evaluate the intended land use.

Flood Cantrol Section » 333 N. Rancho Drive = Las Vegas, NV 89106
Ph. (702) 229-6541 - Fax (702) 382-8551
www lasvegasnavada,qov
Page 3
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L INTRODUCTION

Seventy Acres LLC, Fore Stars LTD, and 180 Land Co LLC are proposing to construct
The Two Fifty, a multi-family residential and single-family residential development
consisting of luxury multi-family and estate lots upon the land currently operated as the
Badlands golf course located south of Alta Drive, north of Charleston Road, east of
Hualapai Way and west of Rampart Boulevard, in Las Vegas, Nevada. A land use
exhibit provided in Appendix A shows the proposed site layout. The project
improvements include: 3,020 luxury multi-family units and minimum 1 acre to 5 acre
estate lots on the 253 acres of APNs 138-32-301-005 (17.49 acres), 138-32-301-006
(53.03 acres), 138-32-210-008 (2.37 acres), 138-32-202-001 (2.13 acres) 138-31-702-
002 (166.99 acres) and 138-31-801-002 (11.28 acres). Onsite storm drain facilities are
proposed to convey the offsite flows from the existing storm drain facilities in Hualapai
Way and Charleston Boulevard to the existing dual (2) - 12-foot wide by 12-foot high
reinforced concrete box culverts (RCBC) in Rampart Boulevard at the Rampart
Boulevard and Alta Drive intersection. The Two Fifty development will be constructed in
three phases. The 1% phase of development consists of mass grading and storm drain
improvements for approximately 70 acres of APNs 138-32-301-005, 138-32-301-006,
138-32-210-008, and 138-32-202-001 (hereafter referred to as The Seventy). The ke
phase of development includes construction of the luxury multi-family units within The
Seventy. The 3" phase of development includes construction of the estate lots within
approximately 180 acres of APNs 138-31-702-002 and 138-31-801-002 (hereafter
referred to as The One Eighty). The purpose of this report is to provide a conceptual
drainage analysis for The Two Fifty and serve as a technical drainage study for The
Seventy to determine the impacts to downstream developments and facilities to establish
allowable flow rates and drainage patterns for interior development, and to recommend
storm drain facilities to convey storm flow through the project site. This study also
addresses the 19 phase of development which includes The Seventy mass grading and
onsite storm drain improvements. The 2" phase of development will be addressedina
future technical drainage study updates and the 3" phase of development will be
addressed in a future technical drainage study for The One Eighty. The following tasks
were performed in the preparation of this report:

. Identify and review previous drainage studies for the project site and areas
adjacent to the project.

4 Identify the existing FEMA floodplain designation for the project site.

* Determine recommended proposed FEMA floodplain designations within the
project limits.

GC\W\ I
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*

|dentify existing and proposed regional drainage facilities within and adjacent to
the project site.

Identify existing drainage areas and storm drain facilities that affect the site.
Perform field investigation.

Estimate peak runoff impacting the proposed grading and storm drain
improvements during the 10-year and 100-year return period storms for existing
and proposed conditions.

Recommend conceptual drainage facilities for The One Eighty to protect the
proposed project and downstream properties from storm runoff.

Prepare hydraulic analyses for The Seventy storm drain and proposed channel
improvements.

Recommend drainage facilities to protect the proposed project from storm runoff.

GCW has obtained and reviewed technical drainage studies and grading plans from the
City of Las Vegas (CLV) for the site and offsite properties adjacent to the site to
determine existing conditions offsite and onsite drainage patterns and discharge flows

into the site. The studies reviewed include:

@ N O O

10.
11.
12.
13,
14.

Technical Drainage Study for Peccole Ranch Golf Course (Phase Il) (DS
1347)

Technical Drainage Study for Peccole West Commercial Center (DS 2364)
Technical Drainage Study for Rampart Boulevard (DS 2696)

Technical Drainage Study Update for Peccole Ranch Golf Course
Maintenance Yard (DS 1626)

Hydrology Study Update for Queensridge Fairway Homes (DS 2307)
Technical Drainage Study Peccole West Lot 9 (Phase /1) (DS 1630)
Technical Drainage Study for Peccole West Lot 12 (DS 1650)

Technical Drainage Study for Village 12 Hualapai Way Improvements (DS
1853)

Technical Drainage Study for Hualapai Way Rough Grading, Alta Drive to
Charleston Boulevard (DS 1758)

Technical Drainage Study for Peccole West Lot 11 (DS 1753)

Technical Drainage Study for Peccole Ranch Parcel 19 & 20 (DS 2172)
Technical Drainage Study for San Michelle West (DS 2226)

Technical Drainage Study for Peccole — Lot 10 Parcel 18 (DS 2203)
Technical Drainage Study for Windsor at Queensridge (DS 3279)

GOW :
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15. Technical Drainage Study for Club House (DS 1555)

16. Technical Drainage Study for the Versailles (DS 2236)

17.  Master Drainage Study for Peccole Ranch — Phase I (DS 1140)

18. Technical Drainage Study for Badlands Hole 9 (DS 1974)

19. Technical Drainage Study for Peccole West Business Center (DS 1856)

20. Technical Drainage Study for Peccole West Lot 12 (Park Area) (DS 1929)

21. Technical Drainage Study for One Queensridge Place (Condo Towers) —
Update 2 (DS 3746)

22, Technical Drainage Study for Apple Drive at Peccole Ranch (DS 1576)

23, Technical Drainage Study for Alta Drive at Peccole Ranch (DS 1588)

24.  Technical Drainage Study for Peccole Ranch Phase I/ Master Plan (DS 273)

25, Conceptual Drainage Study for Peccole Ranch Phase Il Master Plan (DS
1273)

An exhibit showing the name and general location of the adjacent developed areas and
referenced studies listed above has been included in Appendix A. In order to identify
offsite drainage patterns impacting the proposed site, a field visit was performed to
confirm overall existing conditions drainage patterns for the site and offsite adjacent
parcels.

Hydraulic information from the following study has been referenced for the purposes of

this report:

The Technical Drainage Study for Queens Borough Culvert (Reference 1, hereinafter
referred to as the Queens Borough Culvert Study) was approved by the CLV on August
30, 2005. The Queens Borough Culvert Study designed the existing approximately
2.000 linear foot dual (2) - 12-foot wide by 12-foot high RCB storm drain system
(CCRFCD Facility APSO 0000) downstream of the existing dual (2) - 12-foot wide by 12-
foot-high RCB at the Rampart Boulevard and Alta Drive intersection. Proposed flows
discharged from the site will be conveyed by the Queens Borough Culvert Study storm
drain north to the Angel Park Detention Basin (CCRFCD Facility APNO 0001). Pertinent
referenced material from the Queens Borough Culvert Study has been included in
Appendix C. Updates to the Queens Borough Culvert Study included the following:

. Update to the Technical Drainage Study for Queens Borough Culvert (Reference
2) — Approved by CLV on December 30, 2005.

GC\W ;
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* Update #2 to the Technical Drainage Study for Queens Borough Culvert
(Reference 3, hereinafter referred to as the Queens Borough Culvert Study
Update #2 Study) — Approved by CLV on April 21, 2006.

LOCATION AND DESCRIPTION

The Seventy is located on approximately 70 acres in Sections 31 and 32, Township 20
South, Range 60 East, M.D.M., in the City of Las Vegas, Nevada. Please refer to
Figures 1 and 2 for the vicinity and location of the project site. The site is presently
developed as a golf course with existing washes traversing the project site conveying
flows from west to east, Offsite flows are conveyed to the site from the west and south
through existing reinforced concrete box culverts under Hualapai Way and Charleston
Boulevard. Offsite flows from residential subdivisions and commercial development
adjacent to the golf course are discharged to the existing golf course as surface flow
through existing storm drain and/or drainage easements. The full street improvements
are in place for Alta Drive, Charleston Road, Hualapai Way and Rampart Boulevard. For
this study, the proposed improvements include mass grading and onsite storm drain
facilities. Grading and development of the future onsite development will include multi-
family and associated open space and parking area development and will be addressed in
a future technical drainage study updates.

FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA)

FLOOD HAZARD ANALYSIS

Based on the Flood Insurance Rate Map (FIRM) Community Panel 32003C 2145 F
dated November 16, 2011, and FIRM Panel 32003 C 2150 E dated September 27, 2002,
and revised to reflect the Letter of Map Revision (LOMR) Case No. 06-09-B483P dated
September 21, 2006, and LOMR Case No. 06-09-B486P dated October 19, 2008, the
project site is crossed by a FEMA-designated Special Flood Hazard Area (SFHA). The
proposed improvements will construct closed conduit facilities that will contain and
convey the 100-year flow (1% annual chance flood discharge) through The Seventy.
Figure 3 shows the site denoted on a portion of the aforementioned FIRM panels. A
Conditional Letter of Map Revision (CLOMR) will be obtained from FEMA prior to
construction of this project. A LOMR will be obtained from FEMA once construction of
the onsite RCB storm drain system is substantially completed and functional.
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Iv. CLARK COUNTY REGIONAL FLOOD CONTROL DISTRICT
(CCRFCD) FACILITIES
Figure 4 is reproduced from Figures F-12 from the 2013 Las Vegas Valley Flood Contral
Master Plan Update (Reference 4, hereinafter referred to as the 2013 MPU). The figure
depicts the project site in relation to existing and proposed regional facilities. As shown
on Figure 4, the following facilities are within or adjacent to the project site:

+  Angel Park — South Branch (APSO 0000-0204)
+ Angel Park — Peccole 1 (APP1 0000)
«  Angel Park — Peccole 2 (APP2 0000)

The Two Fifty project site contains existing CCRFCD Facilities APSO 0050, APSO 0067,
and APP2 0000. The existing CCRFCD Facilities within The Two Fifty project site are
labeled as natural washes in the 2013 MPU. The One Eighty proposes approximately
4,700 linear feet of CCRFCD Facility APSO 0067 and approximately 2,300 linear feet of
CCRFCD Facility APP2 0000 as future RCB storm drain. The Seventy proposes to
construct CCRFCD Facility APSO 0050 and approximately 1,900 linear feet of CCRFCD
Facility APSO 0067 and approximately 1,485 linear feet of CCRFCD Facility APP2 0000
as RCB storm drain.

The 2013 MPU flow rates for the proposed CCRFCD Facilities will be superseded by the
project specific hydrology presented in this report. Flows conveyed through the site are
discharged northeast to existing CCRFCD Facility APSO 0020 located at the Rampart
Boulevard and Alta Drive intersection. CCRFCD Facility APSO 00201s labeled as adual
(2) - 12-foot wide by 12-foot high RCB in the 2013 MPU. CCRFCD Facility APSO 0020
discharges flow east to existing CCRFCD Facility APSO 0000. CCRFCD Facility APSO
0000 is labeled as a dual (2) - 12-foot wide by 12-foot high RCB in the 2013 MPU.
CCRFCD Facility APSO 0000 conveys flow northeast to the existing Angel Park
Detention Basin. The hydraulic design for CCRFCD Facility APSO 0000 was presented
in the Queens Borough Culvert Study. The Angel Park Detention Basin is labeled as
CCRFCD Facility APNO 0001.
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Technical Drainage Study The Seventy

V. HYDROLOGY

The methodology presented in this study is in compliance with the CCRFCD Hydrologic
Criteria and Drainage Design Manual (Reference 5, hereinafter referred to as the

Manual).

Model Description - The drainage subbasins were modeled using the SCS Unit
Hydrograph method within the U.S. Army Corps of Engineers HEC-1 Flood Hydrograph
Package (Reference 6). Since the drainage area for each watershed within the project is
less than 8 square miles, an SDN 3 design storm was selected for use in the HEC-1
computer model. The 2013 MPU ALLGOW3.dat HEC-1 model has been referenced and
revised for the purposes of this report.

Precipitation — The project site and tributary drainage areas lie outside of the McCarran
Rainfall Area as identified in the Manual. Rainfall depths for the project site were
calculated utilizing GIS data distributed by the Clark County GISMO (Geographic
Information Systems Management Office). The GIS rainfall depths were extracted from
the NOAA Rainfall Atlas and have been adjusted according to the approach outlined in
Section 500 of the Manual, The adjusted point precipitation values for the onsite
drainage subbasins range from 2.88 inches to 3.08 inches for the 100-year storm event
and 1.64 inches 1o 1.76 inches for the 10-year storm events. The rainfall exhibit has
been included in Appendix A.

Curve Numbers (CN) — The sails information for the project watershed was referenced
from the Soil Survey of Las Vegas Valley Area, Nevada, Part of Clark County
(Reference 7). This survey delineates families of soil types and the Hydrologic Soil
Group (HSG) of each family. A soils map containing the project site is included in
Appendix A. The soil classification for the site has been revised since the 2013 MPU
was prepared and the soil classification used for the ansite portion of the model has
been revised accordingly. A copy of the Custom Soil Resource Report for the Soil
Survey of the Las Vegas Valley Area, Nevada, Par of Clark County from the U.S.
Department of Agriculture and Natural Resource Conservation Service (Reference 7)
have been included in Appendix A. The report shows that the project area and offsite
subbasins consist of Sail Type 152 (Cave). Soil Type 152 is classified as 100 percent
Hydrologic Soil Group (HSG) Type “D". Note that the 2013 MPU hydrology shows Soil
Type 152 classified as 5 percent HSG Type “A" 10 percent HSG Type "B", and 85
percent HSG Type “D". As a result of the revisions, CNs for the offsite and onsite

GCW o
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existing conditions subbasins are slightly higher than the CNs presented in the 2013
MPU.

The land uses or land covers used for the subbasins shown for the adjacent parcels and
The One Eighty portions of the site are referenced from the 2013 MPU. Due to the size
of the future estate lots (minimum 1 to 5+ acres), curve numbers for the future The One
Eighty subbasins will be less than or equal to the curve numbers presented in this report

for existing and proposed conditions.

The land uses or land covers used for the developed The Seventy portion of the site
consist of “commercial and business." Weighted curve numbers for the subbasins were
calculated using GIS. The land covers used for the mass graded portion of the site in
the proposed conditions model conservatively assumes "commercial and business” in
lieu of “newly graded areas” since the difference in the calculated curve numbers are

comparable (commercial CN 95 vs. newly graded CN 94).

Curve numbers for existing and developed conditions basins, as well as a curve number
matrix of the soil type and for each land use, are included in Appendix A.

For the given soils, CN values were determined from appropriate columns of Table 602
and 602A of the Manual. Composite CN values of 82 to 95 were determined for the
existing and developed conditions onsite subbasins, respectively.

Drainage Areas and Flow Patterns - The subbasins and flow patterns used for the
hydrologic modeling were determined from elevations established for the project site in a
master grading digital file. Offsite hydrology was determined from research of existing
drainage studies for adjacent developments.

Lag Time - The lag time (TLAG) is described as the time between the center of mass of
rainfall and the time of peak discharge from a basin. Lag time can be related to time of
concentration (T.) by the following relationship: TLAG = 0.6 (T.). The time of
concentration (T.) is defined as the time required for runoff to flow from the most
hydraulically distant area of the basin to the outlet of the basin or a design point. The
procedure for calculating T is outlined in Section 602 of the Manual. Lag time
calculations for the drainage subbasins have been included in Appendix A on Standard

Form 4,

GC\\’ | ’
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VL. EXISTING CONDITIONS

The site is presently developed as a golf course with existing washes traversing the
project site conveying flows from west to east. A site visit was performed to confirm
drainage patterns within the site and for parcels adjacent to the site, Offsite flows impact
the site from the west and south. Offsite flows are conveyed to the site from the west via
an existing dual (2) 8-foot wide by 8-foot high RCBC (CCRFCD Facility APSO 0204)
under Hualapai Way. Additionally, offsite flows are conveyed to the site from the south
via an existing RCBC under Charleston Boulevard. Offsite flows from residential
subdivisions and commercial development adjacent to the golf course are discharged to
the existing golf course as surface flow through existing storm drain and/or drainage
easements. Flows conveyed through the site are discharged northeast to existing
CCRFCD Facility APSO 0020 a dual (2) - 12-foot wide by 12-foot high RCB located at
the Rampart Boulevard and Alta Drive intersection.

Figure 5 depicts the subbasins and drainage patterns used in the existing conditions
hydrologic analysis. Offsite subbasins west of Hualapai Way and south of Charleston
Boulevard are referenced from the 2013 MPU ALLGOW3 HEC-1 Model. The portion of
the 2013 MPU tributary to 2013 MPU Concentration Point CC57B-4 located at the
intersection of Alta and Rampart has been revised with this report. The model has been
revised to determine onsite project specific flow rates and existing conditions flow rates
discharged to CCRFCD Facilities APSO 0020 and APSO 0000. Copies of Figures H-29
and H-30 from the 2013 MPU have been included in Appendix C. The results of the
Existing Conditions HEC-1 model are summarized in Table 1. A copy of the Existing
Conditions HEC-1 model output is included in Appendix A.

GC\WV | .
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r TABLE 1
SUMMARY OF EXISTING CONDITIONS HEC-1 MODEL |
SBORCP* | AREA (AC) | 100 YR (CFS) | 10YR(CFS)
57B-1 311 80 40
57B-1A 28.4 54 20
57B-1B 19.3 51 25
57B-1C 06 2 1
57B-2A 6.3 14 6
57B-2B 3.0 8 3
57B-2C 1.7 5 2
578-2D 57 16 7
57B8-2E 14.5 42 19
57B-2F 57.8 147 69
57B-2G1 16 5 2
57B-2G2 4.6 12 5
57B-2H1 18.6 32 13
57B-2H2 10.0 21 9
578-2I 46 12 5
| 57B2 308 44 28
57B-3A 16.6 36 14
57B-3B 32.8 66 25
57B-3C 4.4 11 4
57B-3D 11.8 26 11
57B-3E 16.0 2 13
57B-3F 7.4 17 ]
57B-3G 15 4 2
57B-4 82.7 202 101
57B-4A 45 8 3
57B-4B 71 24 13
57B-4C 7.8 23 12
c128* ; 2134 990
C57B-2E : 56 26
5784 b 259 127
C57B-4C : 47 25
CC57B-4 g 4720 2354
CCONG 2 36 14
CCON10 9 2128 1025
CCON11 . 2227 1065
CCONA7 : 2472 1171
CCPIC-A* 5 1895 900
CON1 : 86 32
CON2 A 164 55
CON3 : 189 64
CON4 E 195 66
CONB - 18 8
— CONS : 54 19
CONg . 2120 1012
CON10 - 2120 1015
CON11 - 2128 1017

GOV

ENGINEERS . SURVEYORS

14

REPLY APP 0488



Technical Drainage Study

The Sevenly

TABLE 1
SUMMARY OF EXISTING CONDITIONS HEC-1 MODEL
SR OR CP* | AREA (AC) 100 YR (CFS) 10 YR (CFS)
CON12 - 83 36
CON13 - 118 49
CON14 - 174 79
CON15 346 142
CON16 - 367 150
CON17 - 368 153
| _CON18 s 1912 906
CON19 - 1954 923
CONZ20 B 1944 923
CON21 = 2493 1177
CONZ22 - 4209 2065
ONA1 25.4 50 18
ONZ2 17.5 N 1"
ON3 2.5 6 2
ON4 4.7 9 3
ON5 9.4 18 i
ON6 2.3 8 4
____ON8 12.2 27 9
ON9 255 41 14
ON10 11.4 24 8
ON11 10.0 19 Fid
ON12 11.6 23 8
ON13 12.0 23 8
| ON14 3.5 6 2
ON15 225 42 15
ON16 11.5 23 8
ON17 9.1 20 7
ON18 20.3 3N 10
ON19 6.4 12 4
ON20 6.6 12 4
ON21 22.3 34 12
ONZ22 8.5 18 5]
PIC-B* 282.2 442 205
*Sea Figure 5

“The HEC-1 node shown identifies the contrelling soncentration point for the associated facility and is

located upstream of this facility due to decreasing peak flow with increasing tributary area caus
distribution transitions, depth area reduction factors, or altenuation of flow for routing.

ed by storm
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Technical Drainage Study The Seventy

VL.

The existing conditions flow rate of 4,720 cfs (Concentration Point CC57B-4) conveyed
to the CCRFCD Facilities APSO 0020 and APSO 0000 is slightly greater (=2%) thanthe
2013 MPU flow rate of 4,628 cfs shown at this location. The increase in flow rate is due
to the increase in the CN values as a result of the updated soils classification for the site,
and project specific hydrology revisions within the area bounded by Alta Drive, Rampart
Boulevard, Charleston Boulevard and Hualapai Way.

PROPOSED CONDITIONS

The Seventy will be mass graded and the proposed onsite storm drain improvements will
be constructed during proposed conditions. Proposed conditions drainage patterns are
similar to existing conditions. Figure 6A depicts the subbasins and drainage patterns
used in the proposed conditions hydrologic analysis. The results of the Proposed
Conditions HEC-1 model are summarized in Table 2. A copy of the Proposed
Conditions HEC-1 model output is included in Appendix A.

-y TABLE 2
SUMMARY OF PROPOSED CONDITIONS HEC-1 MODEL
SBORCP' | AREA(AC) | 100YR(CFS) | 10YR (CFS)
57B-1 31.1 80 4 i
57B-1A 28.4 54 20
___57B-1B 19.3 51 25
57B-1C 0.6 2 1
57B-2A 6.3 14 6
57B-2B 3.0 8 B
| 57B-2C 12 5 2
| 57B-2D 5.7 16 7
57B-2E 14.5 42 19
57B-2F 57.8 147 69
57B-2G1 16 5 2
57B-2G2 46 12 5
 57B-2H1 18.6 32 13
57B-2H2 10.0 21 9
| 57B-2I 4.6 12 i 5
57B-3 30.8 63 28
57B-3A 16.6 3§ 14 i
57B-3B 32.8 66 25 |
57B-3C 4.4 11 4
57B-3D 11.8 26 11
57B-3E 16.0 32 13
57B-3F 7.4 17 7
57B-3G 1.5 4 2
57B-4 82.7 202 101 |
57B-4B 74 24 13

GO\ :
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Technical Drainage Study The Seventy

f TABLE 2
SUMMARY OF PROPOSED CONDITIONS HEC-1 MODEL
SEORCP' | AREA (AC) | 100 YR (CFS) | 10YR (CFS)
57B-4C 7.8 23 12
C12B* 2 2134 990
C57B-2E - 56 26
C57B-4 ¥ 259 127
C57B-4C < 47 25
CC57B-4 - 4673 2326
CCON10 - 2128 1025
CCONG - 36 14
CCON18R - 1933 913
CCPIC-A* 2 1895 900
CDONZ - 2476 1169
CDON3 - 4177 2058
CDON4 e 4177* 2059
CON1 < 86 32
CON2 = 164 55
CON3R - 191 65
CONB - 18 8
CONE8 - 54 19
CON9 - 2120 1012
CON10 = 2120* 1015
CON11R - 2130 1026
| CON12 - 83 58 |
CON13 - 118 49
CON14 - 174 79
CON15R : 344 142
CON16R - 364 149
CON18R P 1910 905
CP19 . 1933** 920
CP20 - 1933* 920
CPPH1 - 2450 1153
DON/ 10.8 34 18
DON2 19.5 60 31
DON3 244 B85 34
DON4 17.4 44 23
ON1 25.4 50 18
ON2 17.5 31 11
ON3R 4.1 9 3
ON5 9.4 18 T
___ON6 2.3 8 4
ON8 12.2 27 9
ONS 25.5 41 14
ON10 11.4 24 8
ON11R 5.1 11 4
ON12 11.6 23 8
ON13 12.0 23 8
ON14 3.5 6 2
ON15R 21.5 41 14
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TABLE 2
SUMMARY OF PROPOSED CONDITIONS HEC-1 MODEL

SBORCP' | AREA(AC) | 100YR(CFS) | 10YR(CFS)
ON16R 10.9 23 8
ON18R 18.5 28 10
PIC-B* 282.2 442 205

'See Figure BA '

“Referenced Subbasin/Conceniration Paint from 2013 MPU

“*The HEG-1 node shown identifies the controlling eoncentration point for the
associated facility and is located upstream of this facility due to decreasing peak flow
wilh increasing tributary area caused by storm distribution transitions, depth area
reduction factors, or attenuation of flow for routing.

The proposed conditions flow rate of 4,673 cfs (Concentration Point CC57B-4) conveyed
to the CCRFCD Facilities APSO 0020 and APSO 0000 is slightly lower than the existing
conditions flow rate of 4,720 cfs. Additionally, the proposed conditions flow rate of 4,673
cfs is slightly greater (<1%) than the 2013 MPU flow rate of 4,628 cfs shown at this
location. The increase in flow rate is due to the increase in the CN values for onsite
subbasins as a result of the updated sails classification for the site and reducing the size
of the onsite subbasins for project specific hydrology. The existing CCRFCD Facilities
have adequate hydraulic capacity to convey proposed conditions flow rates from the site
to the existing Angel Park Detention Basin.

GOW .
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Tachnical Drainage Study

The Seventy

Onsite Mass Grading

Proposed onsite drainage patterns and rough grading are depicted on Figure 6B.

Subbasins impacting the proposed rough graded channels have been prorated to

determine the specific flow rates to the proposed rough graded channel sections. The

prorated flows are based on the total cfs per acre of tributary area. Prorated flows are

summarized on Table 3.

TABLE 3 _\
PROPOSED CONDITIONS
PRORATED FLOW SUMMARY
Proposed Onsite Subbasins

Subbasin' | Qi (cfs) | Area (acres) | cfs/acre

DON3 65 211 3.08
Proposed Onsite Prorated Subbasins

Subbasin* | Qg (cfs) | Area (acres) | cfs/acre
DON3A 6 1.9 3.08
DONZEBE 23 7.4 3.08
DON3C 36 11.8 3.08
TOTAL B85 21.1 NA

'See Figures 6A and 6B.

The onsite rough graded ditches are summarized in Table 4. Ditch calculations have

been included in Appendix B.

" TABLE 4
100-YEAR ROUGH GRADING DITCH CHARACTERISTICS
Min | Qe | Depth Bottom Lining Min
Slope of flow | Velocity | Width Side D50 Deapth
Ditch’ (%) | (cfs) (ft) (ft/s) (ft) Type Slopes {in) (ft) Tributary
Section A | 0.65 44 0.54 2.91 24 Trap 9.5:1/6:1 N/A 1.50 DON4
Section B 1.20 44 0.33 2,97 42 Trap 9:119:1 N/A 1.50 DON4
DON3ZE +
| Section C 5.85 59 0.33 4.21 42 Trap 31/21 12 1.50 DON3C
DOM3B +
SectionD | 4.28 59 0.36 3.81 42 Trap 3:1/3:4 12 1.50 DON3C
Section E | 0.50 60 1.08 3.60 10 Trap 8:1/2:1 NA 2.00 DONZ
| SectionF | 0.73 | 60 1.07 4.64 10 Trap 21/2:1 /A 2.50 DON2
Section G 0.61 34 0.80 .65 10 Trap 3:1/2.1 NIA 2.00 DON1
Saction H V-
(north) 615 | 33 | 0.56 3.95 0 diteh | 3:1/50:1 12 2.00 1/2 DON2
Section H \-
|(south) 815 | 33 0.57 3.97 0 dite 2:1/50:1 12 2.00 1/2 DON2
See Figures 6A and 6B,
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Technical Drainage Study The Seventy

Vil

A site visit was performed to determine drainage patterns within APNs 138-32-311-002,
138-32-311-004, and 138-32-311-005. The total area tributary to site from these parcels
was determined to be approximately 0.6 acres. The tributary area from these parcels is
shown as Subbasin 57B-1C in the existing and proposed conditions hydrologic analyses.
Subbasin 57B-1C generates 2 cfs during the 100-year storm event. The total flow is
discharged at three locations along the boundary of the site. The discharge from the
offsite parcel includes flow from an existing block wall opening, sheet flow from the site,
and discharge from a curb opening. An NDOT Type 2 Drop Inlet and stub is proposed to
intercept flow from the block wall opening. Two additional 18-inch RCP capped storm
drain stubs are provided to intercept flows from these areas in the future. The future
improvements for the site will safely convey flows from these adjacent parcels to the
onsite storm drain system.

ULTIMATE CONDITIONS

The Two Fifty and all offsite areas are fully developed during ultimate conditions. Due to
the size of the future estate lots (minimum 1 to 5+ acres), curve numbers for the future
One Eighty subbasins will be less than or equal to the curve numbers presented in this
report for existing and proposed conditions. A separate analysis for ultimate conditions
was not warranted since all offsite areas tributary to the site upstream of the overall Two
Fifty development at Hualapai Way and Charleston Boulevard are already developed in
proposed conditions. The proposed conditions flow rate of 4,673 cfs at CC57B-4 is
considered to be the ultimate conditions flow rate conveyed to the dual (2) - 12-foot wide
by 12-foot high RCB located at the Rampart Boulevard and Alta Drive intersection for the
purposes of this report.

STORM DRAIN FACILITIES AND PROTECTION

All proposed floed control facilities have been shown on Figure 7 and the plans included
herewith. The design for the proposed facilities has been based on proposed conditions
flow rates. Design of the storm drain facilities within the future One Eighty development
have been based on normal depth calculations. Proposed mainline and lateral pipe sizes
within the future One Eighty development were calculated using normal depth and have
been upsized by 6 inches in diameter to provide for losses and future design flexibility.
Proposed mainline and lateral RCB sizes include 1 foot of freeboard to account for storm

GC\W .
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Technical Drainage Study The Sevenly

drain losses. Normal depth calculations with proposed future slopes for The One Eighty
recommended facilities have been included in Appendix B. Note that detailed hydraulic
analysis for The One Eighty proposed facilities will be required in future technical
drainage study submittals for this project. Hydraulic calculations for the recommended
facilities have been included in Appendix B.

The Seventy proposed Mainline 1 RCB extends the existing CCRFCD Facility APSO
0020 dual (2) - 12-foot wide by 12-foot high RCB's in Rampart Boulevard approximately
3,500 linear feet west through the proposed site. Mainline 1 consists of an
approximately 30 linear feet junction structure; 1,560 linear feet of 14-foot wide by 12-
foot high RCB; an 87 linear feet junction structure; 1,345 linear feet of 14-foot wide by 9-
foot high RCB; 415 linear feet of 15-foot wide by 9-foot high RCB; a 12 linear feet
transition structure; and 49 linear feet of 20-foot wide by 9-foot high RCB improved inlet.
Mainline 1 will collect and convey offsite flows generated west and south of the project
site northeast to the existing dual (2) - 12-foot wide by 12-foot high RCB located at the
Rampart Boulevard and Alta Drive intersection.

Mainline 2 consists of approximately 1,425 linear feet of 10-foot wide by 8-foot high
RCB: a 12 linear feet transition structure; and 49 linear feet of 20-foot wide by S-foot high
RCB improved inlet. Mainline 2 will collect and convey offsite flows generated south of
the project site north to Mainline 1.

Hydraulic modeling for the proposed RCB storm drain mainlines and RCP laterals were
performed with the CIVILDESIGN Corp. WSPGW Water Surface Pressure Gradient
Package (Reference 8, hereinafter referred to as WSPGW). Copies of the WSPGW
models for the proposed storm drain facilities have been included in Appendix B. Electronic
copies of the models have been included on CD in the Appendix. Note that the flows at
the concentration points nodes from the proposed conditions HEC-1 Model were used to
model the proposed storm drain mainlines. Lateral storm flows in the mainline WSPGW
models were adjusted, so the 100-year storm flows in downstream reaches match the
concentration point peak flows along the mainline. The WSPGW models labeled
“MAIN1" and "MAIN2” are for the proposed conditions Mainline 1 and Mainline 2 storm
drain mainlines, respectively. A summary of the WSPGW results have been shown on
Figure 8. The results of the WSPGW Mainline 1 and 2 models are summarized in Tables
5A and 5B, respectively.
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Technical Drainage Study

The Seventy

TABLE 5A

= WSPGW MODEL MAINLINE 1 SUMMARY - MAIN1.WSW
Station* '““f'g“ D?f’zﬁ V:':}E Q{I;‘)" V‘?:,:g;ty Froude Facility
9195.67 | 2666750 | 4.619 | 267137 | 4177 | 3617 | 297 | el o
916573 | 2668.537 | 9.477 | 267801 | 4177 | 3148 | 180 ;?‘:32%?{2
911917 | 2671.317 | 10738 | 2682.06 | 4177 | 27.78 | 148 14'X12' RCB
903084 | 2672200 | 10624 | 2682.82 | 4177 | 2808 | 152 14'X12' RCB
8709.64 | 2675.412 | 10,063 | 268548 | 4177 | 29.65 | 1.5 14'X12' RCB
866838 | 2675.825 | 0.977 | 268580 | 4177 | 2091 | 167 14'X12' RCB
8634.80 | 2676161 | 9.904 | 2686.06 | 4177 | 3013 | 169 14'X12' RCB
854446 | 2677.064 | 9604 | 268676 | 4177 | 3078 | 174 14'X12' RCB
849225 | 2677.586 | 9.566 | 268715 | 4177 | 3119 | 178 14'X12' RCB
7900.64 | 2683.412 | 7.828 | 269124 | 4177 | 3811 | 240 14'X12' RCB
2776.01 | 2684.766 | 7.381 | 2692.15 | 4177 | 4042 | 262 14'X12" RCB )
774502 | 2686243 | 7.473 | 269372 | 4177 | 39.93 | 257 14'%12' RCB
7605.05 | 2692.682 | 8017 | 270070 | 4177 | 37.22 | 232 14'12' RCB
751001 | 2608724 | 4381 | 270312 | 2476 | 4027 | 3.39 Q:Eg%?";
736110 | 2710678 | 5164 | 2715.84 | 2476 | 3425 | 266 14'X9' RCB
923512 | 2715.415 | 5.421 | 272084 | 2476 | 3262 | 247 gk |
712351 | 2719611 | 5704 | 272541 | 2476 | 3052 | 223 14'%9' RCB
602257 | 2727.166 | 7.785 | 273495 | 2476 | 2272 | 143 14'X9' RCB

| 683542 | 2728041 | 7860 | 273590 | 2476 | 2250 | 141 14'%9' RCB
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Technical Drainage Study

The Seventy

TABLE 5A
WSPGW MODEL MAINLINE 1 SUMMARY - MAIN1.WSW
. Invert Depth WSE Q Total | Velocity ;
Station () (ft) (ft) (cfs) (fps) Froude Facility
-6748.98 | 2728902 | 7.961 2736.86 2476 22.22 1.39 14'X9' RCB
-6743.98 | 2728.952 | 7.647 2736.60 2450 22.88 1.46 14'X9' RCB
-6435.12 | 2732.041 | 7.948 2739.99 2450 22.02 1.38 14'X9' RCB
-6191.62 | 2734.476 | 8.862 2743.34 2450 19.75 1.7 14'X9' RCB
-6178.96 | 2734.602 | 9.000 2743.60 2450 19.44 1.14 14'X9' RCB
JUNCTION

-6172.96 | 2734.651 | 11.911 | 2746.56 2130 15.78 0.93 STRUCTURE
-6148.62 | 2734902 | 11.822 | 2746.72 2130 15.78 0.93 15'x9' RCB
-6138.29 | 2735.004 | 11.786 | 2746.79 2130 15.78 0.93 15'x9' RCB
-6058.18 | 2735.797 | 12.026 | 2747.82 2130 15.78 0.93 15'x9' RCB
-5813.21 | 2738.222 | 11.166 | 2749.39 2130 15.78 0.93 15'x9' RCB
-5759.19 | 2738.757 | 11.408 | 2750.17 2130 15.78 0.93 15'x9' RCB

TRANSITION
_5747.19 | 2738.876 | 13.460 | 2752.34 2130 11.83 0.70 STRUCTURE
5698.19 | 2739.361 | 13.129 | 2752.49 2130 11.83 0.70 20'x9' RCB

*See Figure B.
TABLE 5B
WSPGW MODEL MAINLINE 2 SUMMARY - MAIN2.WSW
& Invert Depth WSE QTotal | Velocity

Station () () () (cfs) (fps) Froude Facility
-7519.01 | 2698.462 4,749 2703.210 1933 40.71 3.29 10'x8' RCB
-7413.73 | 2706.021 5.029 2711.050 1933 38.44 3.02 10'x8' RCB
-7319.42 | 2712.792 5.450 2718.242 1933 35.47 2.68 10'x8' RCB
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Technical Drainage Study

The Seventy

TABLE 58
WSPGW MODEL MAINLINE 2 SUMMARY - MAIN2 WSW
Station* '"(‘;3“ D?f':;h “::)E Q(:;';al V?:::;ty Froude Facility
719835 | 2721485 | 6644 | 2728120 | 1933 | 290 | 1.99 10'x8' RCB
705947 | 2724374 | G614 | 2730988 | 1933 | 2023 | 200 10'x8' RCB
698172 | 2725.991 | €501 | 2732582 | 1933 | 2033 | 201 10'x8' RCB
602310 | 2727.210 | 6571 | 2733781 | 1933 | 2942 | 202 i, |
679835 | 2720805 | 6517 | 2736.322 | 1933 | 2966 | 205 10'x8' RCB
6709.99 | 2730821 | 6494 | 2737.315 | 1933 | 2077 | 2.06 10'x8' RCB
6739.89 | 2731.030 | 6.488 | 2737518 | 1933 | 2079 | 206 10'x8' RCB
6609.84 | 2733.736 | 6400 | 2740136 | 1933 | 3020 | 210 10'x8' RCB
6526.95 | 2734.565 | 6.068 | 2740633 | 1933 | 3186 | 228 10'x8' RCB
623001 | 2740.485 | 5194 | 2745679 | 1910 | 3677 | 2.84 10'x8' RCB
614349 | 2728869 | 6200 | 2755459 | 1910 | 3037 | 213 10'x8' RCB
609481 | 2753537 | 8000 | 2761537 | 1910 | 2388 | 149 10'x8' RCB
608324 | 2754.647 | 15899 | 2770546 | 1910 | 1061 | 062 2’;‘;3?@'&‘
605225 | 2757.619 | 13.190 | 2770.809 | 1910 | 1061 | 062 20'%9' RCB
6034.02 | 2759370 | 11723 | 2771094 | 1910 | 1061 | 0.62 20'x9' RCB
*See Figure 8.
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Technical Drainage Study The Seventy

Mainline 1

The approved WSPGW model for the existing dual (2) - 12-foot wide by 12-foot high
RCBC (CCRFCD Facility APSO 0000) storm drain downstream of the existing dual (2) -
12-foot wide by 12-foot high RCBC (CCRFCD Facility APSO 0020) at the Rampart
Boulevard and Alta Drive intersection has been referenced from the Queens Borough
Culvert Study. Please note that the approved Queens Borough Culvert Study
referenced a design flow rate of 4,497 cfs from the 2002 MPU. As previously stated, the
2013 MPU shows a flow rate of 4,628 cfs and the proposed conditions HEC-1 model
presented in this report shows a proposed 100-year flow rate of 4,672 cfs. The
approved Queens Borough Culvert Study WSPGW model has been extended south with
this report to include the existing CCRFCD Facility APSO 0020 and the proposed
Mainline 1 storm drain. The model also includes the junction where an existing 60-inch
RCP and 72-inch RCP connect to APSO 0020 in Rampart Boulevard and the proposed
condition flow rates at pertinent HEC-1 nodes. Inverts used in the hydraulic calculations
for the existing dual (2) - 12-foot wide by 12-foot high RCBC are based on survey and
as-built information. The WSPGW Model Stations from the Queens Borough Culvert
Study have been included in the Mainline 1 Model and converted to match the proposed
Mainline 1 Stationing. The WSPGW Model Station Conversion has been summarized in
Table 8. Pertinent referenced material from the Queens Borough Culvert Study has
been included in Appendix C.

TABLE 6
WSPGW MODEL STATION
CONVERSION SUMMARY —
MAIN1.WSW
WSPGW Stations
Referenced from MAINA
Q WSPGW
ueens Borough Stations*
Culvert Study
-3625.00 -12270.67
-3550.00 .—_12195.67 4
| -3500.00 __-12145.67_
| -3401.01 -12046.68
e -3350.81 -11996.48
i -3325.95 -11971.62
-3315.95 -11961.62
-3225.64 _ -11871.31
-3223.32 -11868.99
-3152.70 -11798.37
-3135.29 -11?80.96 !
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=
TABLE 6
WSPGW MODEL STATION
CONVERSION SUMMARY -
MAIN1.WSW
WSPGW Stations
Referenced from MAIN 1
WSPGW
Queens Borough Stations*
Culvert Study ?
-3049.99 -11695.66
-2906.52 -11552.19
-2433.63 -11079.30
-2318.22 -10963.89
-2200.00 -10845.67
-1733.86 -10379.53
-1565.00 -10210.67
-1000.00 -9645.67
*See Figure 8.

The Mainline 1 model shows the existing CCRFCD Facility APSO 0000 has adequate
capacity to convey proposed conditions 100-year storm event flow rates to the existing
Angel Park Detention Basin. Proposed flow depths and flow velocities within the existing
dual (2) - 12-foot wide by 12-foot high RCB are comparable to the approved Queens
Borough Culvert Study Design. Approximately 2,819 linear feet of the proposed Mainline
{1 RCB storm drain hydraulic grade line will be more than 1-foot below the RCB soffit
between the connection to the dual (2) - 12-foot wide by 12-foot high RCB and
approximately 197 linear feet downstream of the junction structure with the two 72-inch
RCP laterals that connect to the mainline at WSPGW Station -6176.46. The hydraulic
grade line is 2.4 fest to 2.9 feet above the 15-foot wide by 9-foot high RCB mainline for
approximately 417 linear feet south of the junction with the two 72-inch RCP laterals that
connect to Mainline 1 at WSPGW Station -6176.46. However, the hydraulic grade line
will be more than 1-foot below finished grade elevation along the storm drain mainline.
The maximum flow velocity of 41.04 feet per second occurs in Mainline 1 at WSPGW
Station -7519.00.

Per Section 705.7.1.2 in the Manual, all concrete lining shall have a minimum thickness
of 7 inches for flow velocities 30 feet per second and greater. Additionally, the pre-cast
RCE will have an additional 1-inch of cover over the rebar and a 6,000 psi concrete
strength where velocities exceed 25 feet per second.
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Mainline 2
Approximately 1,400 linear feet of the proposed Mainline 2 RCB hydraulic grade line will
be more than 1-foot below the RCB soffit.

The maximum flow velocity of 40.71 feet per second occurs in Mainline 2 just upstream
of the connection to the Mainline 1 junction structure. Per Section 705.7.1.2 in the
Manual, all concrete lining shall have a minimum thickness of 7 inches for flow velocities
30 feet per second and greater. Additionally, the pre-cast RCB will have an additional 1-
inch of cover over the rebar and a 6,000 psi concrete strength where velocities exceed

25 feet per second,

WSPGW models have been included for proposed laterals extending to collect flows
from future onsite development and existing offsite developments. Please refer to tables
on Figure 7 for facility flows and sizes.

The proposed onsite ditches will convey the existing flows with a minimum of 1-foot of
freeboard. Maximum slope was selected to verify velocity. Flows fram the proposed
ditches will be conveyed into the proposed Mainline 1 and 2 storm drain systems.
Riprap (Minimum: dsg = 12 inches, Thickness = 24 inches) has been provided at the
lateral sump locations up to the ponding depth, determined by an inlet contral

calculation. The inlet control calculations have been provided in Appendix B.

Area drains have been provided to collect flows at some of the sump locations.

Calculations for the area drains have been included in Appendix B.

X. FEMA CONDITIONAL LETTER OF MAP REVISION (CLOMR)

Hydrologic Summary
As a part of this project development, a CLOMR and Letter of Map Revision (LOMR) will
be processed with FEMA to remap the Special Flood Hazard Area (SFHA) that currently

routes through the site.

Since this project re-evaluates the existing hydrologic analysis for the subject wash, the

project specific existing and proposed condition hydrologic analysis was used as the
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effective hydrologic model to determine peak flow rates for use in establishing the limits
of the revised SFHA.

Existing Condition
See Figure 9 - Existing Conditions HEC-RAS X-Section Map. The main wash through

the site labeled Main 1 represents the major conveyance corridor for the mapped Zone A
SFHA overlaying the site. Several fingers of the SFHA extend out from Main 1, and will
be removed from the SFHA with the CLOMR submittal connected with this study since
they are either remnant washes cut-off by upstream improvements or ineffective flow
areas inundated by flows in the Main 1. Please note that the existing SFHA does not

impact existing development.

Main 1

100-Year Flow at Upstream End = 2,128 cfs (Concentration Point CCON10)
This reach will be the remaining conveyance corridor of the mapped SFHA upon

completion of the LOMR remapping.

North Finger

100-Year Flow = 195 cfs (Concentration Point CON4)

A finger of SFHA extends up an existing wash north of Main 1 for approximately 1,000
linear feet. Since this wash is a remnant wash, cut off by Hualapai Way and no longer
conveying the historical flows originating from west of Hualapai Way, this finger will be
removed from the SFHA. The wash located within an existing golf course conveys

local drainage areas, and does not impact existing development.

South Finger
100-Year Flow = 368 cfs (Concentration Point CON17)

Similar to the North Finger, a finger of SFHA extends up an existing wash south of
Main 1 for approximately 4,000 linear feet. This wash is also a remnant wash, cut off
by Hualapai Way and no longer conveying the historical flows originating from west of
Hualapai Way, and will be removed from the SFHA. The wash located within an
existing golf course conveys local drainage areas, and does not impact existing

development.
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Technical Drainage Study The Seventy

Main 2 Finger
100-Year Flow = 1,944 cfs (Concentration Point CON20)

A short finger extends south near the downstream end of the project at Rampart
Boulevard for approximately 300 linear feet. This finger is located completely with the
developed portion of the site and will be removed from the SFHA. The flows in this
wash will be conveyed and contained in the Mainline 2 underground storm drain to

Rampart Boulevard,

Several flow changes occur in the Main 1 wash as the above mentioned fingers
combine with Main 1. Table 7 summarizes the effective flow rates used through the
Main 1 wash to establish the effective water surface elevations through the Main 1

SFHA used to compare with the proposed condition water surface elevations.

TABLE 7
EFFECTIVE FLOW RATES — MAIN 1 WASH
HEC-RAS River Effective Flow Rate
Station* (cfs)

2700 2,128

1700 2227

1500 2472

800 2,493

500 4,209

“See Figure 9.

Proposed Condition

See Figure 10 - Proposed Conditions HEC-RAS X-Section Map and Figure 11 -
CLOMR Workmap. In the proposed condition, the portion within the project site will be
contained within underground storm drain. The proposed floodplain will tie into the
existing floodplain approximately 700 linear feet west of the project site as shown on
the CLOMR Workmap. Table 8 summarizes the effective flow rates used through the
Main 1 wash to establish the effective water surface elevations through the Main 1

SFHA used to compare to proposed condition water surface elevations.
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Technical Drainage Study The Seventy

TABLE 8
EFFECTIVE FLOW RATES — MAIN 1 WASH AND RCB
HEC-RAS River WSPGW Effective Flow Rate
Station* Station** (cfs)
2700 - 2,128
= -5698.19 2,132
3 -6194.12 2,452
- -6702.00 2,478
- -7588.63 4179

*See Figure 10,
"See Figure 11.

Hydraulic Modeling

Hydraulic modeling for the proposed channel improvements were performed within
the U.S. Army Corps of Engineers HEC-RAS River Analysis System computer
program version 4.1.0 (Reference 9). The HEC-RAS model outputs have been
provided in Appendix B. Electronic copies of the models have been included on
CD.

Existing Condition

The limits of the hydraulic modeling of Main 1 begins approximately 700 feet upstream
of the western property line at Station 2700 and extend approximately 3,900 linear
feet, east through an unhamed wash through an existing golf course, and terminating
at the existing dual (2) - 12-foot wide by 12-foot high RCBCs at the intersection of
Rampart Boulevard and Alta Drive at Station 200. This project re-evaluates the
existing hydraulic analysis of the unnamed wash. The base cross section geometry
used in the hydraulic modeling was determined from existing topography with 1-foot
contour intervals. A “sub-critical” flow regime was analyzed for the wash. The starting
water surface elevation of 2684.83 feet at Station 200 was determined hased on a
culvert inlet control calculation at the existing dual (2) - 12-foot wide by 12-foot high
RCBCs at the intersection of Rampart Boulevard and Alta Drive (WSE = Invert of pipe
+ headwater depth = 2666.75 feet + 18.08 feet = 2684.83 feet). A copy of the inlet

control calculation has been included in Appendix B.
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Technical Drainage Study The Seventy

Proposed Condition

The proposed improvements along the unnamed wash extend between Main 1
Stations 200 and 2400. The improvements consist of reinforced concrete box storm
drain through the length of the project and tie into the existing dual (2) - 12-foot wide by
12-foot high RCB at the intersection of Rampart Boulevard and Alta Drive.

HEC-RAS was utilized for open channel and wash portions of the analysis. WSPGW
was utilized to evaluate the water surface profile through proposed storm drain. The
WSPGW computer program was selected to evaluate the storm sewer system in lieu
of HEC-RAS due to its more relevant modeling approach for storm drain systems.
Supporting WSPGW hydraulic models are included in Appendix B.

The resulting comparison between existing and proposed condition water surface

elevations through the project are summarized in Table 9.

TABLE 9
MAIN 1 WASH - WATER SURFACE ELEVATION COMPARISON TABLE
Existing Condition Proposed Condition

Q i W.S. Elevation Q ke W.S. Elevation SURI';::BMEY::;::OH

Sta* (cfs) Ele\tf;;lon () (cfs) Ele\tafs:]tion (Ft) Due to
Development (ft)

2700 | 2,128 2756.00 2760.89 2,128 2756.00 2760.90 0.01
2600 | 2,128 2752.00 2758.31 2128 2752.00 2758.31 0.00
2500 | 2128 2748.00 275437 2,128 2748,00 2754.39 0.02
2400 | 2128 2747.00 2751.80 2128 2739.36 2752.49 0.69
2300 | 2128 2744.00 2749.36
2200 | 2,128 2740.00 2745.49
2100 | 2,128 2736.00 274208
2000 | 2128 | 2729.00 273565 |
1900 | 2,128 2724.00 2733.14
1800 | 2128 | 2719.00 2732.45
1700 | 2227 2716.00 2728.08
1600 | 2,227 2711.00 2725.34
1500 | 2472 | 2707.00 2720.77 1% Annual Chance Flood Discharge Contained in Storm
1400 | 2,472 | 2702.00 2713.84 Drain
1300 | 2,472 2699.00 2704.43
1200 | 2,472 2695.00 2700.84
1100 | 2472 2691.00 2697.30
1000 | 2,472 | 2687.00 2692.52
900 | 2472 2683.00 2689.15
B00O | 2,483 2679.00 2685.65
700 | 2,493 | 2676.00 2685.62
600 | 2,493 2674.00 2685.89
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Technical Drainage Study The Seventy

TABLE 9
MAIN 1 WASH - WATER SURFACE ELEVATION COMPARISON TABLE
Existing Condition Proposed Condition
FL ; FL ] Rise in Wata]‘
Sta® (c?s) El a:;;l o W.S. E(::)Vﬂtlﬂn (:flsj El E\{I;;:ion W.S. E“I%vahon Surfaltl.;;:I EI::Iatlan
Development (ft)
500 | 4209 | 2672.00 2685.74
400 | 4209 | 2671.00 2685.77
300 [4,209 | 2669.00 2685.77
200 | 4,209 2668.00 2684 83

*See Figures 9 and 10.

As shown in the table, the proposed improvements tie into the existing water surface elevation at
the upstream end and tie into the existing storm drain facility at the downstream end that
contains the 1% chance annual flood. The proposed water surface elevations do not exceed the
existing water surface elevations by more than 1-foot, or are entirely contained within the

proposed storm drain facility.

Mappin

The Effective FIRM is shown on Figure 3. The proposed revisions to the Effective FIRM take
into account the proposed improvements along the unnamed wash and within the project. The
improvements affect the Zone A area.

The upstream tie-in to the Effective FIRM Zone A is located at Station 2700. The upstream tie-in
was based on a smooth transition from the proposed floodplain width to the effective floodplain
width. The downstream tie-in to the Effective FIRM Zone A is located at the existing dual (2) -
12-foot wide by 12-foot high RCBCs at the intersection of Rampart Boulevard and Alta Drive at
Station 200 where the 1% annual chance flood discharge is contained in storm drain
downstream of the project site. The propoased FIRM revisions and tie-in locations are shown on
Figure 11 - CLOMR Workmap and Figure 12 - Annotated FIRM.

In general, the proposed site grading and storm drain improvements are in conformance with
existing drainage patterns and flow values presented in the 2013 MPU and Queens Borough
Culvert Study. Therefore, the proposed project will not adversely impact any downstream

properties or facilities.
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Technical Drainage Study The Seventy

XL CONCLUSIONS AND RECOMMENDATIONS

1.

10.

Methodology used in this report is in compliance with Clark County Regional Flood
Control District (CCRFCD) criteria.

The project site is located within a FEMA-designated Special Flood Hazard Area
(SFHA) Zone A. However, the 100-year flow (1% annual chance flood discharge) is
contained within the proposed RCBs (Mainline 1 and Mainline 2) that transverse the
site. Since the flows will be contained within the proposed RCBs, a CLOMR wiill
be obtained from FEMA and a LOMR will be ohtained from FEMA once
construction of the facilities are substantially complete and functional.

CCRFCD Facilities to be constructed with this project include: APSO 0050, APSO
0067 and APP2 0000.

The proposed improvements connect to existing CCRFCD Facility APSO 0020.

Recommended storm drain facilities proposed with the project are shown on the
attached grading plans.

The proposed storm drain will vary in size ranging from 18-inch RCP to 72-inch RCP
and 10-foot wide by 8-foot high RCE to 14-foot wide by 12-foot high RCE connecting
to the existing Rampart Boulevard dual (2) — 12-foot wide by 12-foot high RCBE
culverts.

Methods used to calculate storm runoff and size facilities are in compliance with the
Manual.

Proposed facilities have been sized based on proposed conditions flow rates.

Detailed hydraulic modeling of the proposed Mainline 1 and Mainline 2 from the
western boundary of the project site to the existing culverts in Rampart Boulevard
shows that the design flows will be contained within the proposed RCBs. The design
flows are based on the Proposed Conditions HEC-1 Model flow of 4,673 cfs. The
proposed RCB will convey the Proposed Conditions flow with freeboard.

Flows conveyed within the onsite Mainline 1 RCB will be discharged into the existing
dual (2) — 12-foot wide by 12-foot high RCBs in Rampart Boulevard located at the
northeast corner of the project site.
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Technical Drainage Study The Saventy

1.

12.

13.

14.

15.

16.

17.

Onsite storm drain laterals have been provided as part of this package to provide for
future development of The Seventy and The Two Fifty.

Proposed onsite ditches/berms will convey onsite flows to be collected and conveyed
by the proposed storm drain |aterals.

Onsite area drains will be connected to the proposed onsite storm drain system that
connects into the dual (2) - 12-foot wide by 12-foat high RCBCs.

All future onsite finished floors will be designed as required by CLV Criteria.
The emergency overflow path for the project will be Rampart Boulevard.

The general drainage patterns and flow rates are in general agreement with those
specified in the 2013 MPU and the previous Queens Borough Culvert Study.

Runeff generated from, or conveyed by, the project will not adversely impact any
downstream properties and facilities.
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Technical Drainage Study The Seventy
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Appendix A. Hydrologic Calculations and Information

Figure 513 — McCarran Airport Rainfall Area

Figure 506 — Rainfall Depth-Duration-Frequency 100-Year, 6-Hour
Figure 503 — Rainfall Depth-Duration-Frequency 10-Year, 6-Hour
Table 501 — Precipitation Adjustment Ratios

Rainfall Exhibits

Custom Soils Resource Report

Table 602 — 1 of 4 from the CCRFCD Manual

Table 602A

Revised 2013 MPU Curve Number Matrix

10. Composite Curve Number Calculations

11. Land Plan Exhibit

12. Existing Conditions Standard Form 4

13. Existing Conditions HEC-1 Model

14. Proposed Conditions Standard Form 4

15. Proposed Conditions HEC-1 Model

16. Exhibit A
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Appendix B. Hydraulic Calculations and Information

1. Rough Grade Ditch Calculations
2. Conceptual Storm Drain Normal Depth Calculations
3. WSPGW
a. Queens Borough Culvert to Main 1 WSPGW Station Cenversion
b. Mainline 1
c. Mainline 1 Laterals
d. Mainline 2
e. Mainline 2 Laterals
4. HEC-RAS
a. Existing Conditions
i. Main1
i. Main2
b. Proposed Conditions
i. Main 1
ii. Main 2
5. Area Drain Calculation
6. Inlet Control Calculations
7. D-Load Calculations

Appendix C. Referenced Material (On CD)

1. Referenced Studies and Grading Plans Received From CLV
2. Technical Drainage Study for Queens Borough Culvert Update 2
Supplement
a. City of Las Vegas Approval Letter
b. Supplement Letter
c. WSPGW Model
d. Improvement Plans
3. 2013 Las Vegas Valley Flood Control Master Plan Update
a. ALLGOWS3 HEC-1 Model Excerpt
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b. Figure H-29
c. Figure H-30
4. LOMR Case No. 06-09-BF86P
5. LOMR Case No. 06-09-B483P
6. Improvement Plans from One Queensridge Place (Sheet C10.03)
7. Improvement Plans from Rampart Boulevard (Sheet SD-5)
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA
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values on the McCarran Airport Rainfall Area.

Dora

TOWNSHIF RANGE SECTIONS TOWNSHIP RANGE SECTIONS
18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32
18 South 60 East  30-32 21 South 60 East 1-4,9-16,21-28,33-36
15 South 60 East 1-6,8-16,21-28,33-36 21 South &1 East ALL SECTIONS
19 Seuth 61 East ALL SECTIQNS 21 South 62 East 4-9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
20 South 60 East 1-3,10-15,21-28,33-36 22 South 61 East 1-24,26-29
20 South 61 East  ALL SECTIONS 22 South . 62.East 1-10,17-18
T?teaefer to Table 505 and Figure 516 Depth-Duration- Frequency Rovision
values in the McCarran Airport Rainfall Area.
2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
RAINFALL DEPTH-DURATION-FREQUENCY
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
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RAINFALL DEPTH-DURATION-FREQUENCY
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

PRECIPITATION ADJUSTMENT RATIOS

by the above ratios.

Recurrence Ratio to
Interval NOAA Atlas 2
2-year 1.00
5-year 1.16
10-year 1,209 % = L73
25-year L.33
50-year 1,39
100-year 1.43 x 2:\ = 2.00
11D
e = .0, B
3.00

NOTE: 1. Multiply the values obtained from the NOAA Atlas 2 by the above
ratios to obtain the adjusted precipitation values.

2. MNOAA Atlas 2 values for use with TR-55 shall not be adjusted

3. Tables 505 and 506 require no adjustments.

Ravision Daie
WRC REFERENCE:
ENGINEERING USACE, Los Angeles District, 1988 TABLE 501
=
CLV300622
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Preface

Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronamists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment,

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Sail surveys identify soil properties
that are used in making various land use or land treatment decisions. The infarmation
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in same cases.
Examples include soil quality assessments (http:/ww. nres.usda goviwps/portal/
nres/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (hitp.//
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (hitp://www.nres usda goviwps/portal/nres/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet saoils are poorly suited to use as septic
tank absorption fields, A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Statians, and local agencies. The Natural Resources Conservation
Service (NRCS) has |eadership for the Federal part of the National Cooperative Sail
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Sail Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, colar, national origin, age, disability, and where
applicable, sex, marilal status, familial status, parental status, religion, sexual
orientation, genetic informatian, palitical beliefs, reprisal, or because all ar a part of an
individual's income s derived from any public assistance program. (Nat all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, 0.C. 20250-9410 or call (800) 795-3272

(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses, Soll scientists observed the steepness, length, and shape of
the slopas; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They aobserved and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil farmed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRASs). MLRAs are geographically associated land resource units that share
cammon characteristics related to physiography, geclogy, climate, water resources,
soils, biclogical resources, and land uses (USDA, 2008). Soil survey areas typically
consist of parts of one ar more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of sail and miscellaneous area is assaciated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientisls must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of sail in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted sail color, texture, size and shape of soil aggregates, kind and amount of rack
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the sails in the survey area and determining their
properties, the soil scientists assigned the sails to taxonomic classes (units).
Taxonomic classes are concepts, Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxanomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxanomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of sail mapping is not to delineate pure map unit components; the
abjective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unigue
combination of soil components and/ar miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other compenents of
the map unit. The presence of minor companents in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landfarm segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of ohservation is dependent upon several factors, including scale of
mapping, inlensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded, These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as lhose for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one paint to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components, The aggregated values are presented. Direct
measurements do not exist far every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a sail survey is in progress, samples of some of the sails in the area generally
are collected for labaratory analyses and for engineering tests. Soil scientists interprat
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the scils are field tested through observation of the soils
in different uses and under different levels of management, Some interpretations are
modified to fit local canditions, and some new interpretations are developed to meet
local needs. Data are assembled from other saurces, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled fram farm records and fram
field or plot experiments on the same kinds of sail,

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. Far example, sail
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After sail scientists located and identified the significant natural bodies of sail in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map

The soil map section includes the soil map for the defined area of interest, a list of sail
map units on the map and extent of each map unit, and cartographic symbals
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each sail map unit.
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Custom Soil Resource Report

Map Unit Legend

Las Vegas Valley Area, Nevada, Part of Clark County (NV738)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
152 Cave gravelly fine sandy loam, 0 B6T7.7 100.0%
to 4 percent slopes
) . - . —
i Totals for Area of Interest B67.7 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
of miscellaneous areas in the survay area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxanomic
class rarely, if ever, can be mapped withaut including areas of other taxanomic
classes, Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils,

Maost minor soils have properties similar to those of the dominant sail or sails in the
map unit, and thus they do not affect use and management, These are called
noncontrasting, or similar, companents. They may or may nat be mentioned in a
particular map unit description. Other minar companents, howaver, have properties
and behavioral characteristics divergent enough ta affect use or lo require different
management. These are called contrasting, or dissimilar, components, They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the sails and miscellanecus areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the sails and miscellaneous areas.
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Custom Soil Resource Report

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives impoitant soil properties
and qualities.

Solls that have profiles that are almost alike make up a soil series. Except far
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in compaosition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use, On the basis of such
differences, a soil series is divided inte soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Same map units are made up of two or more majar soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example,

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative propartion of the soils or miscellaneous areas are somewhat similar. Alpha-
Bela association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellansous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the sails or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the majar sails or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta sails, 0 to 2 percent slopes, is an example.

Some surveys include miscellansous areas. Such areas have little or no sail material
and support little or no vegetation. Rock outcrop is an example.

a1
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Custom Soll Resource Report

Las Vegas Valley Area, Nevada, Part of Clark County

152—Cave gravelly fine sandy loam, 0 to 4 percent slopes

Map Unit Setting
National map unit symbol: hr9v
Elevation; 2,000 to 4,800 feet
Mean annual precipitation: 4 to 12 inches
Mean annual air temperature; 57 to 70 degrees F
Frost-free period; 180 ta 280 days
Farmiand classification: Not prime farmland

Map Unit Compesition
Cave and similar soils: 100 percent
Estimates are based an observations, descriptions, and fransecis of the mapunit

Description of Cave

Setting
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Mixed alluvium

Typical profile
H1-0to 12 inches: gravelly fine sandy loam
H2 - 12 to 36 inches: indurated
H3 - 36 o 60 inches: very gravelly sandy loam

Properties and qualities
Slope: 0to 4 percent
Depth to restriclive feature: 4 to 20 inches to petrocalcic
Natural drainage class: Well drained
Runaff class: Very high
Capacity of the most limiting layer to transmit water {Ksat): Very low (0.00 to 0.00
in/hr)
Depth to water table: Mare than 80 inches
Frequency of flooding: None
Freguency of ponding. None
Calcium carbonate, maximum in profile: 40 percent
Gypsum, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profila; 12.0
Avallable water storage in profile: Very low (about 1.2 inches)

Interpretive groups
Land capability classification (irrigated): Mone specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Other vegetalive classification: LIMY 3-5" P.Z. (030XB019NV_3)
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Soil Information for All Uses

Soil Reports

The Sail Reports section includes various formatted tabular and narrative reponts
(tables) containing data for each selected soil map unit and each component of each
unit. No aggregation of data has occurred as is done in reports in the Soil Properties
and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and
qualities. A description of each report (table) is included.

Soil Physical Properties

This folder contains a callection of tabular reports that present sail physical properties.
The reports (tables) include all selected map units and compaonents for each map unit.
Soil physical prOperties are measured or inferred from direct abservations in the field
or laboratory. Examples of sail physical properties include percent clay, organic
matter, saturated hydraulic conductivity, available water capacity, and bulk density.

Engineering Properties (Badlands)

This table gives the engineering classifications and the range of engineering
praperties for the layers of each sail in the survey area.

Hydrologic soil group is a group of sails having similar runoff potential under similar
storm and cover conditions. The criteria for determining Hydrologic soil group is found
in the National Engineering Handbook, Chapter 7 issued May 2007 (http:/
directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wha).
Listing HSGs by soil map unit component and nat by soil series is a new concept far
the engineers. Past engineering references contained lists of HSGs by soil series. Soil
series are continually being defined and redefined, and the list of soil series names
changes so frequently as to make the task of maintaining a single national list virtually
impossible. Therefore, the criteria is now used to calculate the HSG using the
component soil properties and no such national series lists will be maintained. All such
references are obsolete and their use should be discontinued. Soil properties that
influence runoff potential are those that influence the minimum rate of infiltration for a
bare sail after prolonged wetting and when not frozen. These properties are depth to
a seasonal high water table, saturated hydraulic conductivity after prolonged wetting,
and depth to a layer with a very slow water transmission rate, Changes in sail
properties caused by land management or climate changes also cause the hydrelogic
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Custom Sail Resource Report

soil group to change. The influence of ground cover is treated independently. There
are four hydrologic soil groups, A, B, C, and D, and three dual groups, A/D, B/D, and
C/D. In the dual groups, the first letter is for drained areas and the second letter is for
undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

Group A. Sails having a high infiltration rate (low runoff potential) when tharatighly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when tharoughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Sails having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These cansist chiefly of clays that have a high shrink-swell potential,
sails that have a high water table, soils that have a claypan or clay layer at ar near the
surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

Depth to the upper and lower boundaries of each layer is indicated.

Texture is given in the standard terms used by the U.S. Department of Agriculture.
These terms are defined according to percentages of sand, silt, and clay in the fraction
of the sail that is less than 2 millimeters in diameter. "Loam," for example, is soil that
is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent sand. If the
content of particles coarser than sand is 15 percent or more, an appropriate maodifier
is added, for example, "gravelly."

Classification of the sails is determined according to the Unified scil classification
system (ASTM, 2005) and the system adopted by the American Association of State
Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of the
fraction less than 3 inches in diameter and according to plasticity index, liquid limit,
and organic matter content. Sandy and gravelly soils are identified as GW, GP, GM,
GC, SW, 5P, 8M, and SC; silty and clayey soils as ML, CL, OL, MH, CH, and OH;
and highly organic soils as PT. Soils exhibiting engineering properties of two groups
can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect roadway
canstruction and maintenance. In this system, the fraction of a mineral saoil that is less
than 3 inches in diameter is classified in one of seven groups fram A-1 through A-7
on the basis of particle-size distribution, liquid limit, and plasticity index. Sails in group
A-1 are coarse grained and low in content of fines (silt and clay). At the other extreme,
soils in group A-T are fine grained. Highly organic soils are classified in group A-8 on
the basis of visual inspection.

If labeoratory data are available, the A-1, A-2, and A-7 groups are further classified as
A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional refinement,
the suitability of a soil as subgrade material can be indicated by a group index number.
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Group index numbers range from 0 for the best subgrade material to 20 or higher for
the poorest.

Roek fragments larger than 10 inches in diameter and 3 to 10 inches in diameter are
indicated as a percentage of the total soil on a dry-weight basis. The percentages are
estimates determined mainly by converting valume percentage in the field ta weight
percentage.

Percentage (of soil patticles) passing designaled sieves is the percentage of the sall
fraction less than 3 inches in diameter based an an ovendry weight. The sieves,
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00,
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests of
soils sampled in the survey area and in nearby areas and on estimates made in the
field.

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity characteristics
of a soil. The estimates are based on test data from the survey area or from nearby
areas and on field examination.

References:

American Association of State Highway and Transportation Officials (AASHTO). 2004,
Standard specifications far transportation materials and methods of sampling and
testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.
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Caribbean, and the Pacific Basin. U.S. Department of Agriculture Handbook 296.
http://mww.nres.usda.gov/wps/portal/nres/detail/national/soils/?
cid=nrcs142p2_053624

United States Department of Agriculture, Soil Conservation Service. 1861. Land
capability classification. U.S. Department of Agriculture Handhook 210. http:/
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
=2
1
(URBAN AREAS")
:  Curve numbers for
Cover description hydrologic soil group—
Average percent
Cover type and hydrologic condition impervious area? A B C D
Fully developed urban areas fvegetation established)
Open space (lawns, parks, goll courses, cemeteries,
ete. P
Poor condition (grass cover < 50%) .............. 68 ki) 86 89
Fair condition (grass cover 50% to 75%)......... 2 49 69 79 8
Good condition (grass cover > T53%) .............. 39 61 T4 80
Impervious areas:
Paved parking lots. roofs, driveways, ete.
(excluding right-of-way). .......... b R, 98 98 98 98
Streets and roads:
Paved: curbs and storm sewers (excluding
PIERLOLWRTY . sk sh bR e s e s 9g 98 of 93
Paved; open ditches (including right-of-way) ....... 83 89 92 9
Gravel lincluding Fght-of-way) ..............oo... 76 85 89 91
Dirt (including right-of-way) .................._.. 2 g a7 B
Western desert urban areas:
Natural desert landscaping (pervious areas onlv)... 63 T 85 88
Artificial desert landscaping (impervious weed
barrier. desert shrub with 1- 1o 2-inch sand
or gravel mulch and basin borders). .............. 96 9% 96 96
Urban districts:
Commercial and business.............. SaEsarERe L 85 32 94 95
IRRNETIRL S & e m i i s 2 0 S0 L ettt T2 Bl 88 91 K]
Residentia] districts by average lot size:
See Table 602A
Developing urban areas
Newly graded aress (pervious aress only,
no vegetation® ............... e el T 86 91 %
1 Average runofl condition, and [ | = 0,28, .
2 The average percent impervious area shown was used to develop the composite CN's. Other assumptions are as follows: impervious areas are directly
connected Lo the drainage system. Impesvious areas have a CN of 98, and parvious areas are considered equivalent to open space in good hydrologic condition.
CN's for other combinations of conditions may be computed using Figure 603.
3 CN's shown are equivalent o those of pasture. Composite CN's may be computed for other combinations of open space cover type.
4 Compesite CN'e for natural desert landsaaping should be eomputed using Figure 603 based on the impervious area percentage (CN #98) and the pervious srea
CN. The pervious area CN's are sssumed equivalent to desert shrub in poor hydrologic condition.
5 Composite CN's to use for the design of temporary measures during grading and ion chould be cormputed wing
Figure €03 baced on the degree of development impervious arca percentage) sxd the CN's for the newly graded pervious arcas.
Revision Dars
il R RS Tres A, June 1986 FRRLER.S
ENGINEERING "oiae, Uiy JUAR S0 10t4
=
CLV300643
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

—

RUNOFF CURVE NUMBERS - RESIDENTIAL DISTRICTS

Percent

Average Lot Size Curve Number for Hydrologic Soil Groups

or Usage' Impervious? A B C D
Apartments/Condos 72 81 88 91 93
Townhouses/6,000 sq ft lots or less 69 80 87 90 92
7,000 sq ft lots 63 76 84 89 91
8,000 sq ft lots 58 73" 82 : .88 90
10,000 sq ft I_ots 38 | 61 75 83 87
14,000 sq ft lots 30 57 72 81 86
20,000 sq ft lots 25 54 70 80 - 85
40,000 sq ft lots 20 51 68 79 84
80,000 sq ft lots 12 46 65 77 (82) | B

1 Lot size should represent the size of the average lot and not the gross acreage divided by the number of lots.

2 Actual percent impervious value should be compared to selected land use type.

3 In cases where average residential lots are smaller than 6,000 sq ft, commercialbusiness/industrial land use

should be used.

Revision Dare

REFERENCE:

TABLE 602A L
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PERVIOUS AREA CURVE NUMBERS |

| Ty .
CONDITION 1 . DESERT SHRUB POOR HYDROLOGIC CONDITION |
CDNDITION 2 —-—~—-—>|LANDSCAPED LAWNS TREES GOCD HYDROLQGIC CONDITIDN

| S ‘ 1 |
o ) 3] ¥ '
CNVALUES T e A C RO el B
i | HYDROLOGIC SOIL GROUP CATLIE
CONDITION | A B c | D ROCK ——
{l———> 63 | 77 | 8 88 ooy -
3w e [ % | @ | w

|
— } 1 : 8

| i L CONDITION CONDITION

\
B | MAP | HYDROLOGIC SOLGROWP | 1 - B
“ UNIT | %A | %B i %C %D |%ROCK | CN | CN
i | |
- 152 0 0 0 100 0 88 80
Page 1
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Orchestra (Phase 1)

WEIGHTED CURVE MUMBERS
Proposed Canditions
T Basn | Sol [ Peresnl] CH | iendUse [ WGN
152 5.0% 820 Farks, Golf Courses
5781 152 54.0% 93.0 Publlc Facllity, Residenlial 937
152 41.0% 96.0 Commercial, Retall, Gasino, High Rise Gondo
57BA1A I i l mo_D%J S —[ Meclum Resldenlal I Y
sra-1a| o | 1mu%| S -[ Public Facity, Residential | o
S7RAC I i l (i | iah | Commerclal, Retal, Gasino, High Rise Condo I b
TR [ 152 | 100.0% | 87.0 l Lo Diarily Resientiod | 87.0
578.28 l i | i I o I Low Density Residnlai | T
57B.2C | o ] i | & | Low Density Residential | 4t
57B-2D ' A& | 10000 | el | High Density Residential | i
57B-2E l - | i | - | High Density Residential I g
§7B-2F ’ 152 I 100.0% I 91.0 l High Density Residential | 91,0
sva-zm' i l mo%l 4 J Low Density Residential I o
srs-zc;zl it | S I i | Low Densily Residential I A
51a-zml o | o i | i | Low Dansity Residantial | L2
515-1Hz| - I s | o | Law Densily Rasidential | i
57821 I o | i | i l Low Densily Residentisl l o
152 29.2% 620 Parks, Golf Courses
152 9.0% B5.0 Medium Residential
g 152 54,0% 93.0 Public Facliity, Residential L
152 7 8% 96.0 Commercial, Retail, Gasino, High Rise Gondo
57B-3A l 155 | 100.0% I 5.0 I Medium Residential | 85.0
57B-38 I i | e | " | Medium Residentla] [ ki
57B-3C l 152 I 100.0% [ a7.0 I Law Density Residential [ 87.0
57B-3D | ™ | 100:0% l i . Low Dansity Residential | i
57TB-3E | 152 l 100.0% I 870 I Low Density Residential | 7.0
57B-3F l 152 l e i | —_ } Low Densily Residenlial | o
57B-3G | 152 | 100.0% 870 ‘ Low Density Residential I ar.0
152 B.1% 820 Parks, Golf Courses
152 0.3% B850 Medium Residantial
Hiae 152 30.2% 93.0 Fublic Fagility, Residential b
152 61.3% 96.0 Commerclal, Retail, Casino, High Rise Condo
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57B-48

100.0% |

e
(3

| Commerclal, Retall, Casino, High Rise Condo |

52 96.0 26.0
57B-4C | 1o ‘ ido.0% | S | Commercial, Retall, Casino, High Rise Conde | i
ON1 l 152 [ 10i0% | o | Parks, Golf Courses | ii
ONZ [ 152 l 100.0% I 52.0 I Parks, Golf Courses | 82.0
ON3R | = | 100_°%| s | Parks, Golf Courses | o
ONS | 152 ‘ 100.0% | 820 | Parks, Golf Courses | 20
ONB | 182 ] 160.0% | 80 I Public Facility, Residential | 83.0
ONS8 | 182 ( 100.0% I 8.0 | Parks, Golf Courses I 820
ONg | 152 ( {0.0% | a0 I Parks, Golf Courses ] 2.0
ON10 | 152 | 100.0% | 820 | Parks, Golf Courses I 82,0
ONT1R I 2 I ah e l iy I Parks, Golf Coursas | i
ON12 | 152 | 100.0% | a20 | Parks, Golf Courses J 82.0
ONs | 152 | 100.0% | 820 | P, S Coyeix I 82.0
ont4 | e I m_a%l b | Parks, Golf Courses | " iy
ON15R | = l T l R I Parks, Golf Courses | &
onter | o ] il ai o] Parks, Golf Courses | W
ON18R I 152 l 100.0% l 820 I Parks, Golf Courses I 82.0
DON1 | 152 { 100.0% I 050 | Commercial and business ' a5.0
DON2 I 152 | 100.0%' 25.0 I Commercial and business l 5.0
DON3 I 152 | 100.0% | a50 | Commerclal and business I 5.0
DON4 l 152 100.0% I 95.0 J_ Cammerclal and business | 950
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EXTSTING.OUT

1“.;.-.-".-.-m...mJmMn.arﬁnnwnﬂ--hﬂ"“ ARFARNANIR NG AR RANAS S opaaedbddinhibihin s
" a *
®  FLOOD HYDROGRAPH PACKAGE (HEC-1)  * ¥ U.S. ARMY CORPS OF ENGINEERS A
» JUN 1988 b - HYDROLOGIC ENGINEERING CEWTER »
" VERSION 4.1 * i 609 SECOND STREET *
» # - DAVIS, CALIFORNIA 95616 -
* RUN DATE O3MARLE TIME 10:06:06 . (916) 756-1104 a

a
FERAPAEARARAENARENAR U ATARRAARANDRA AR FAS RS AARERE R R AP EAW AR RN AR TR ARA AR AR AR

30000000 00K
X

o
0

§
e

pried

B M
Exxxxﬁx

b g
o

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (1AW 73), HECLGS, HECIDB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973=5TYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON AM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP Bl. THIS IS THE FORTRANZZ VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE i [ PN Le,wsiiak y SO, (NS " SRR, IR SR SRy R RS
"DIAGRAM
awa FREE La
1 0 I ARAEUNAE R AAARERNAARS SIS Raa AR TR EA AR
2 PO i ol e e B 8K
3 my '*& L
4 I K THE SEVENTY §
5 I % p
6 I % EXISTING CONDITIONS L h
7 1 (N PRI R T s e 5 B el e s ool
8§ In *: RETURN PERIOD_ _ _ _100 & 10 =YEAR &N
9 In DISTRIBUTION_ _ _ _ 6-HOUR SDN3 i w
10 I PROJECT NO_ _ _ _ _ 840.050 g
3% It FILENAME. .. . — - - EXISTING.HL 'K
12 0 * 3 DATE MODELED. _ _ _ 2/22/16 5N
13 TE  * MODELED BY_ _ . . . JAM, MMC, RRD, SHT fow
14 o v O (0 PR TS o S uiy s ead s Wy e Y e SR ke i oy W R s
14 Xn, = 3
16 In - b faass B O I B L e NI
i n w FRARTRFIAGAAAAARARNARARA AR SRS d A S addudatdAd R hF i s AN
18 o
19 in REFERENCED HYDROLOGIC MODELS:
20 o 2013 LAS VEGAS VALLEY FLOOD CONTROL MASTER PLAN UPDATE
21 10 CITY OF LAS VEGAS CITY WIDE HYDROLOGY ANALYSIS (PBSEI 1987)
22 10 CLARK COUNTY REGIONAL FLOGD CONTROL DISTRICT 200B MASTER PLAN UPDATE
23 io GOWAN WATERSHED (ALL)
24 1D RECOMMENDED DRAINAGE SYSTEM WITH ULTIMATE DEVELOPMENT
25 o INPUT FILE = ALLGOW3.DAT
26 o INPUT FILE DATE = MAY 5, 2008
27 In DESTGN STORM = 100-YEAR 6-HR STORM
28 In STORM DISTRIBUTION = SDN #3
29 10 MODELED BY PBS&) EMICHELE L. D'ALESSANDRO, E.TI., CFM)
30 10 CHECKED BY PRS&] (HARSHAL B. DESAI, P.E., CFM)
il 10 STORM CENTERING = FULL WATERSHED
g,‘é ig IR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:
34 I AREA DARF
35 5 S0. MI.
36 10 0-0.5 0.99
37 10 0.5=1 0.975
38 I 1-2 0.95
39 I -3 0.925
40 i 3-4 0,915
41 In 4-5 0.908
42 In 5-6 0.903
43 o 6-7 0.895
42 Io loyr  0.570
4!
:_'6. ID IR CARD RATIOS REPRESENT DEPTH-AREA REOUCTION FACTORS (DARF'S)
ID
48 10 100-YEAR, G-HOUR STORM, SDN3
19 10
50 IT ] 0 [} 650
51 I0 5 0 0
52 IN 5 0 0
53 R PREC 0.99  0.975 0.95 0.925 0.915 0.908 0.903 0Q.B95 0.570
1 HEC-1 INFUT PAGE 2
LINE ] TR g e e | ST IS IEUUNN TOR NS, PPN . RN T BuvavenaBuenia dl
54 KK ON1
55 KM OFFSITE BASIN ON1
56 PR 4
57 Ba 0.0397
58 PC 0 0.02 0.057 0.07 0.087 0.108 0,124 0.13 0.13 0.13
59 PC 0.13 0.13 0.13  0.133 0. 0.142 0,143 0.158 0.172 0.18]
60 PC 0.19 0.1%7 0.1% 6,2 0.201 0.204 0.214 0,229 0.241 0.249
61 pc  D.251 0.256 0.27 0.278 0.2 0.283 0.295 0.322 0.352 0.409
62 pc  0.429 0.59 0.71 R 0.781 0.812 0.819 0.835 O.BS1 0.3%
63 PC 0.B6 0.B68 Q.8B76 0.B88 0.91 0.926 0.937 0,55 0.97 0.976
64 pc 0,982 ©0.985 0.987 0.989 0. 0.993 0.993 0.994 0,995 0.998
65 pC 0,998 0.999 1
13 LS 0 82
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EXISTING.OUT

up .131

L

KK 57B=3A

KM ONSITE BASIN 57B-3A
PB 3.07

Ba 0.0259

LS 85

up .149

H

KK CONL

KM COMBINE 578-3A AND ONL
HE 2

W

KK RCONL
KM ROUTE CON1 TO CONZ
KM LENGTH SLOPE n-VALUE SHAPE WIDTH 5-5LOPE
ED 3020 027 040 il TRAP 50 3
KK 57B=3B
KM OFFSITE BASIN 57B-3B
FB .
BA 0.0513
LS 0 a5
up .166
®
KK anz
KM OFFSTTE BASIN ONZ
PB i
BA 0.0273
LS 0 B2
un 139
"
HEC-1 INPUT
- ARO[ S R c IRCTE IR i Blsiawnvie | ALy AU

KK CONZ

KM COMBII;E CONL, 578-3B AND ONZ
HC

.

KK 57B-30
KM OFFSITE BASIN 57B-3D

PB r
BA D.UIBS

LS 87
up L1860
w
KK ON3
KM ONSITE BASIN ON3
PR 2.9
ga  0.0040
LS 0 82
up 056
KK con3
KM COMBINE CONZ, 578-30 AND ON3
HE 3
L
KK ONd
KM OFFSITE BASIN ON4
FB 2.94
BA 0.0073
LS 82
up . 0BG
w
KK CONA
KM COMBINE CON3 AND ON4
HC 2
w
KK ONS
KM OFFSITE BASIN ONS
FE f
BA 0.0147
LS 0 82
up .105
H
KK 57B-3C
KM OFFSITE BASIN 578-3C
PE 1.0
BA  0.0069
LS [v] 87
up L118

HEC-1 INPUT
\ - IR e - TPRR. RSN PR (PR - SR PR ST
KK ONG
KM OFFSITE BASIN ONG
PB 3.04
BA 0.0035
LS ] 93
up .057
"
KK CONB
KM COMBINE 578B-3C AND ONG
HE s

Page 2
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EXISTING.OUT

CCOMG
CWE:U;E ONS AND CONG

RCCOME
ROUTE CCONE TO CONB

LENGTH SLOPE  n=WALUE SHAPE WIDTH  5-5LOPE
2015 037 (040 1] TRAP 20 2
ONE
ONSITE BASIN ONE
.99
0.0190
0 82
073
CONE
co»angr: CCONE AND ONS
swil
0.589
3.34
o 7.8
0.311
RSWLL
ROUTE SW1l TO €SW17
FACILITY = ANGEL PARK - CHARLESTON BOULEVARD
FACILITY # = APCB 0064, D0OBC
LINING = RCE
2338 0.0167 0,015 (V] TRAR ? a
HEC-1 INPUT PAGE 5
ST, PRI G« |l |V AU eNny R, (AR SO - (SRR g R IR - P == 3R (4
swl7
0.356
3.30
0 B7.8
0,271
CSWA7
cwrﬂgﬁ RSWL1 AND SWL7
RCSW1T
ROUTE €5W17 T CSW1B
FACILITY = ANGEL PARK = CMARLESTOM BOULEVARD
FACILITY # =« apcB 0000, 0001,0019,0050
LINING = RCB
3600 0.014  0.015 o TRAF 11 o
5W18
0.403
¥
86.8
0.271
[ )
mulgt RCSWLT AND SW1E
RCSWAS
ROUTE CSwWL8 70 €l2a
FACILITY « ANGEL PARK SOUTH
FACILITY # = AP5Q 0254,0255,02568,0345,0346; ARCE 0000
MATURAL WASH
LENGTH = %,200
SLOPE = 1.4%
N = 0.040
HYDRAULTC RADIUS = 1.5
VELOCITY = 9.2
<4 Q.57 0.15
1a
0.392
3.20
Q g1.2
0. 264
HEC-1 TNPUT PAGE &
....... . (R 1) S I, i ur. et R Y LY 9 .18

C12A
COMBINE 124 AND RCSW1E
2

RC12A

ROUTE THRU 12B

FACILITY = ANGEL PARK SOUUTH
FACILITY ¥ = APSD 0204, 0205
NATURAL WASH

LENGTH = 2,600

Page 3
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EXISTING.OUT

SLPPE = 3.5%
N o= 0.040

HYPRAULIC RADIUS = L.§
VELDE?‘V = 14.5

128
0.260
3.13
0

0.233

0.05 0,15

91.0

clze
canhzgs 128 AND RC1ZA

578-2A

OFFSITE BASIN 57E-ZA
3.0%

0.0098
0
(159

87

578=3F
OFFSITE BASIN 478-3F
1,05

0,0116
0
.1az

578-3E

a7

OFFSITE BASIN 578-3F

.06
0.0251
]

214

....... 1
oNg
bNgITE
0.0399
4]

.232

B7

HEC-1 INPUT PAGE 7

....... ST, TORTARITUN O T PR U, SRR PRS- BECI |.

BASIN ON9

B2

CON9
COMBINE C12B, 57E-2a, 578-3F, §7B-3E AND ONY
5

RCOND
9 T CONLOD
EE?NETSPNSLOPE A-VaLUE SHAPE WIDTH  5-SLOPE
1540 50 2

578-36

-030 040 ] TRAF

OFFSITE BASIN 578-36
2,95

0.0023
.72

87

s7e-1p
OFFSITE BASIN 578-28
2.99

0.0047
0
.089

57B-2

=
OFFSITE BASIN 57B-2C

0.0027
0

069
onio
ONSITE
0.0177
0

.079

a7

BASIN ON1O

HEC-1 INPUT eaGE 8
....... - YU TANDIRNL TR TSP - RSO SRS RTs PRI IO &

conll
COMBINE €578-2A, 57B-3G, 57TE-28, 57B-2C AND ON1O
5

Coonid
cnmutg

E CONB AMD CONLO
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RECONLO
ROUTE CCONLD TO CON1L

EXISTING.OUT

LENGTH SLOPE  n-VALUE SHAFE WIDTH  S5-GLOPE
1040 .014 . 040 0 TRAP 0 2
onll

oNsIEE BASIN OW1l
0,0157
] 82
106
CON1L
COMBI?E CCON10 AND OM1L
CoNll
chBIgE CONA AND CONL
578-20
Ongxgt BASIN 57B=2D
0.0088
0 91
.130
578-2E
oFFsggm BASIN 57B=2E
0.0227
0 91
.10z
HEC=1 INPUT PAGE 9
NN SRR (LW i e &) iilvund PR TORRRTHRS. AT [Vl e, e L1
Ci7B-2E
comatg! 57B-2D AND 57B-2E
578-2G1
OFFSITE BASIN 57B-2G1
0.0026
0 87
.052
oNlZ
ONSITE BASIN ON1Z
.08
0.0182
] 82
121
€ON12
couatge C578-2E, 57B=2G1l AND ON12Z
578-262
OFFSITE BASIN 57B-2G2
3.03
0.0073
0 87
094
0oN13
ONSITE BASIN ON13
3.04
0.0187
B2
107
coN13
comzxg! CON1Z, 57B-2GZ AND ON13
57B-2F
OFFSITE BASIN 57B-2F
3.03
0.0902
0 91
167
HEC=1 INPUT PAGE 10
...... 1.......2.,,....3...,...4.......5‘......6.......7,......3.......9..‘,..10
57B-2H2
DFFsEze BASIN 57B-2HZ
0.0156
0 87
182
oN14g

Page 5
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EXISTING.OUT

ONSITE BASIN ON14
3.00
0.0054
Q B2
.183
CON1A
coﬂsn;E €578-2F, 57B-IHI AND ON14
RCON1A
ROUTE CON14 TO CONLS
LENGTH SLOPE  n-VALUE SHAPL WIDTH  S-SLOFE
2160 .032  .040 TRAP 20 b
57B-21
OFFSITE BASIN 57B-2T
2.99
D.072
&7
.fag
578=2HL
OFFSITE BASIN S78-2H1
0.0291
4] a7
. 206
ON15
ONSITE BASIN ON1S
2.98
0.0351
a
(114
HEC-1 INPUT pAGE 1L
Py, [ERp e, S SARE. WAy SNSRI - R e re s, SRR | L N 10
CONLS
cmat!e CON13, CON14, 578-21, 578-2H1 AND DN15
ON1G
ONSITE BASIN ON1G
2.97
0. 0180
a ¥4
.OBE
CON1E
cmazgz CON1S AND ONLG
RCON1E
ROUTE CONLG TO CONL7
LENGTH SLOPE  N-VALUE SHAPE WIDTH  S=SLOPE
1050 036 .040 0 TraP 20 2
oN17
unglgz BASIN ON1T7
0,013
0
066
CONL?
r_cumgﬁ CON1E AND ON1Y
RCONL?
ROUTE COML? TO fon2l
LENGTH SLOFE  n=VALUE SHAPE WIDTH  5-5LOPE
1le0 £027 040 TRAP 30 2
S7B-44
OFFSITE BASIN 37B-9A
0.0070
0 82
102
HEC=1 INPUT PAGE 12
_______ ; (RAE TN+ A MR A WM. PP O - (RN < UM 00 SEN S, (R
ccoNl?
coMaIrgt CooNll, CONLT AND 57B=4A
ongl
OMSITE BASIN ONZL
.91
0.0348
0
135
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ELISTING., OUT

CONZ1
EEMB!.gI; CCONL7 AND ONZL
138-1
0.249
3.19
0 91.6
0.284
RC13B-1
ROUTE 13B-1 TO Clig-2
GRIFFITH PARK DRIVE AND HUALAPAL WAY
3000 0.018 Q.06 0 TRAP 1] 50
1ip=2
0,216
3.14
0 89.7
0.231
cl3e-2
COMBINE 138-2 AND RC13G-1
uu.gmsau WAY AND LOCAL FACTLITY
RC13E-2
ROUTE £138-2 TO CCPIC-A
LINING = GRASS
4800 0.02% 0,03 0 TRAP 40 &
HEC-1 IMPUT PAGE 13
....... PP, RN U N (R ONRPL ) RN |+ BORL. L5 LY R N oL T ]
194
0.253
3.:25
Q B9.9
0,351
R194
ROUTE 19A TO €l3a-1
UNNAMEDR ROAD
ajpo0 0.021  0.016 ] TRAP 0 50
13a-1
0,224
3.19
1] 91.4
0.302
c13A-1
COMBINE 13A-1 AND R19A
TOWN CENTER DRIVE AND SWALE
2
RCL3A-1
ROUTE Cl3a-1 7O Cl3a-2
NATURAL WASH
TRAVEL LENGTH = 2,B00
SLOPE = 2.1%
ko= 0.040
HYDRAULIC RADIUS = 1.5
VELOCTTY = 11.4
0.15
13a-2
D.1E8
3.15
0 ap.a
0.236
€l3a-2
:mngz 13a-2 AND RCIZA-1
HEC-1 INPUT PAGE 14
i b e e e 8 e TR E R CH TR B RSP ) PRy (R R ISR 10
RC13A-2
ROUTE £l3p-2 7O €PIC-C
LINING = GRASS
5200 0.015 0.03 0 TRAP 40 4
PIC-C
0,243
3.08
0 90.4
0.373
CPIC-C
ctmt:rius PIC-C AND RC134-2
Fage 7
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EXISTING.OUT

KK RCPIC-C
KM ROUTE CPIC-C TO CPIC-A
KM LINING = GRASS

RD 2200 0.025 0.03 o TRAP 40 4
»

KK PIC-A

Ba 0,359

PB 3.01

LS ] 91.1

uo 0.499

KK CPIC-A

K&é COMHIE‘E RCPIC-C AND PIC=A

H

KK CCPIC=A

KM COMBINE CPIC-A AND RC13B-2
HE 2

p

Kt ON1E

KM ONSITE BASIN ON18

PB 2.95

BA 0.0317

LS 0

un L224

HEC-1 INPUT PAGE 15

o TR, SR, (RPN TR RN PR R Tannbaas Bowbaad . e 1

CON1E
KM cwa::; CCPIC-A AND ONLB

KK 57B-1A

KM OFFSITE BASIN 57B-1A
PB 2.96

BA  0,0443

LS 0 85
ED .179

KK 57B-18

KM OFFSITE BASIN 57B-1B

PB 2.91

BA 0.0301

LS 0 a3

up -150

KK oNig

KM ONSITE BASIN ON1Y
2.92

BA O.UIDg

up .092

g2
CONLY
KM COMBINE CON1B, 57B-1a, 578-18 AND ON19
44

RCONLY
KM ROUTE CONL9 TO CONZO
KM  LENGTH SLOPE  n-VALUE SHAPE WIOTH  S-SLOPE
RD 1480 024 040 0 TRAP 50 2

KK 5¥B-1C
KM GFESEE BASIN 57B-1C
A 0.0009
LS 0 96
up 065
w
DONZ20
ONSITE BASIN ONZO
2,89
0.0104
0 82
.114
HEC=1 INFUT PAGE 16

IDviscs villvsesinsaBansa i oo de vhis - b B Blicaaan Bosesis N (UUUR . R P

CONZO
KM cman;z CON1Y, STB-1C AND ONZO

RCONZO
KM ROUTE CON2Z0 TO CON22Z
KM  LENGTH SLOPE  n-VALUE SHAPE WIDTH  5=5LOPE
700 .063 040 0 TRAP 30 2

KK 578-4B
KM OFFSITE BASIN 578-4B
2.91

pA 0.0110
Page B
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INPUT
LINE

NG .

54

68

EXISTING.OUT

0 96
071

578-4C
OFFSITE BASIN 578-4C
2.90
0.0122
0
118

96

CE7B=-4C
CGM!I?E 57B-48 AND 57B-4C

ONZ2
ONSITE BASIN ONZ2

0.0133

0

071

CONZ2
COMBI:E CONZ1, CON20, CS57B=4C AND ON22

570=1
OFFSITE BASIN 578-1
0.0485
2.89
0 93.7
0.173
HEC=1 INPUT

...... SRR - S, [ T

578-3
OFFSITE BASIN 578-3
0.0481
3.06
1} 89.3
0.256
578-4
OFFSITE BASIN 57B-4
0.1293
2.0
0 93.8
0.202

C576-4
COME]gE 57B-3 AND 57B-4

PIC-B
0,441
2.98

0
0.471
RPIC-B

ROUTE PIC-B TO CC570-4
FACILITY = ANGEL PARK = PECCOLE 1

FACILITY # = APPLl 0000
LINING = RCP
2982 0.024 0.013 0 CIRE
CC57B-4

iqgssvalinevensalany

COMBT§E £oNZZ, C57B-1, RPIC=B, AND C578-4

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

onl

(--==) DIVERSION OR PUMF FLOW

(<---) RETURN OF DIVERTED OR PUMPED
578-3A
578-38
; anz
578-30

FLOW

Page 9
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102

108

ni

117

120

126

132

138

141

144

148

154

157

162

168

173

176

182

187

190

201

206

209

220

225

228

234

240

46

252

233

259

265

271

277

283

286

o3
CONé ----------------------- :
ONd
citll e daniakl
; oS
2 576-3C
. CO’Né
CCONE & afayis v/m slachih
v
Vv
RCCONG
i 3 GHB
: BOHE ot b isia
swll
v
v
RSW11
' N cswi7
o . v
v
RCSWLT
: cswl
¢ v
RCSW18
c12A
= RC12A
7 i €128
; . cond
: RCOND
Conid
: CCONH‘L”‘.””..:
- v

EXISTING.OUT

ONG
Swly
SW1E
12a
128
57B-2A
578=-3F
578=3E
' o
578-3c
57m-2a
: . 578-2C
Z onlo
Page 10
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289

293

299

302

305

31

17

320

326

332

335

341

347

350

156

362

368

371

375

381

387

393

396

402

405

409

415

418

422

428

431

437

440

445

449

454

458

CCONLL. ...+

v
RCCONLO

conii

EXISTING, QUT

ON11

578=2D
E : 578-2E
i ETB- 2B, wevnrrrssss
E : 578-2G1
E ; 5 oN1Z
: BB e s i S i
E §78-262
E E i oN13
; ORI s S i e
: 57B-2F
E : : 5768-2H2
E E ; ; onl4
; ¥ SR e
; v
5 y RCONLA
E E . 57B-21
; : E : 578-2H1
; : : L o
: SaHAE et e e T s
: oNl6
CONLB. +onnninnns
; RCONLE
E i oNL7
i oot AR :
i v
REONLT
; . 570-4A
CEONLT . o vnnnnss Bt Tl B
4 o2l
[y L A—————
. 138-1
i rclde-1
: : 1382
! E AR i
i RC13B-2
: page 11
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EXISTING.OUT

462 : " 194
N s v
. E: v
467 ; : R19A
471 3 : 2 13a-1
476 4 ﬁ Fan .1 13 (B, ;
. - v
: ; u
480 ; : rel3a-1
489 ; . : 13a-2
294 : i L e A LMA AL
L . W
% 5 W
497 & . RC13A-2
501 ¢ 3 ; pic-c
506 d ; EFPEE. 3 atiatis !
- . v
- . v
509 ® 3 RCPIC-C
513 ; : ; PIC-A
518 i : e
521 ; e, sl R R :
524 : : ON1B
530 . o L R
533 : £ 578-1A
539 : : ; 578-18
545 : A ; : ON1G
581 ¥ CONIS e b A hbbce fraaeasanss sdas :
. v
. L'
554 3 RECON1S
558 ; 2 578-1C
564 : : Q oNzZ0
570 ; 1 R 2 A AR
3 A
& W
573 . RCONZ0
577 " ] 578-48
583 : : i $78-4C
589 % i EEPAFAE, o ws b b
592 3 i ; onz2
593 o e SO I S VAN (PSP, s
01 % s7n-1
507 : ; 578-3
611 5 : : 5784
619 ; : CEMAR s n s apn s
622 3 ; : PIC-B
: . ; v
N . B Y
627 1 . a RPIC=-B
633 s e bt bl A W, Lo MY :
("*%) RUNOFF ALSD COMPUTED AT THIS LOCATION
LAAFaRR F A ARAAND S RN ANN AR EARIATO AR RETAN R SERAERSSTANRRASNSESReaNStasAs SRR RARIRES
page 12
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RUN DATE

51 10

FLOOO HYDRGGRAPH PACKAGE (HEC-1)
Jun 1998

VERSION 4.1
U3mAR1E TIME 10:04:06

“wHs s

tdssasscanssdadddddnsnvatsinsniadnddnsde

EXISTING.OUT

-
3
=
s
*
-
a
4

AT AR R A A AR AN A T T AT AN PR SN E NS TN TN A AT a e Y

LR N R R R

THE SEVENTY
EXISTING CO
RETURN PERT

DISTRIBUTION
FROJECT NO_

FILENAME_ _

NOITIONS

_100 & 10 -YEAR
= E;wa. SONF

o

REFERENCED HYDROLOGIC MODELS:

2013 LAS VEGAS VALLEY FLOOD CONTROL MASTER PLAN UPDATE
CITY OF LAS VEGAS CITY WIDE HYDROLOGY ANALYSIS
CLARK COUNTY REGIOMAL FLOOD CONTROL DISTRICT 2

GOWAN WAT

RECOMMENDED DRATHAGE SYSTEM WITH ULTIMATE DEVELOPMENT

INFUT FIL
INPUT FIL

STORM DIS
WODELED B
CHECKED B

ERSHED (ALL)
E = ALLGOWI.DAT

E DATE = MAY 5, 2008
DESIGN STORM = 100-YEAR G-HR STORM

TRIBUTION = SDN #3
¥ PBS&]
Y PES&]

HARSHAL B.

MICHELE L. D'ALESSANDROD, E.I., CFM)
DESAL, P.E., CFM}

STORM CENTERING = FULL WATERSHED

JR CARDS CONTAIN DARFS BASED DM THE FOLLOWING VALUES!

IR CARD RATIOS REPRESENT DEPTH-AREA REDUCTION FACTORS (DARF'S)

100-YEAR,

DUTPUT CONTROL VARIA
IPRNT

IPLOT
Q5CAL

HYDROGRAFH TIME DATA
HMIN

IDATE 1
ITIME o
L]
HODATE 3
NOTIME 0
ICENT
COMPUTATION INTERV,
TOTAL TIME BA

ENGLTSH UNITS

e

DPERATION

HYRHOGRAPH AT
+

HYDROGRAPH AT
3

DRAINAGE AREA

PRECIFITATION DEFTH

LENGTH, ELEVATION
oW

STORAGE VOLUME

SURFACE AREA

TEMPERATURE

MULTI-PLAN OFTION
HPLAN

MULTI-RATIO O
A
.99

FTION
TI0S OF PRECIPITATION
.98 .95

AREA DARF
0. MI.

0-0.5 0.99
0.5-1  0.575
1-2 0.35
2-3 0.925
3-4 0.915
4-5 0,908
5-E 0,503
67 0895
loyr  0.570

6-HOUR STORM, SDM

BLES
5 PRINT CONTROL
0 PLOT CONTROL
0. HYDROGRAPH PLI

MINUTES IN COMPUTATION INTERVAL

O STARTING DATE
00 STARTING TIME
650 NUMBER OF HYD

0 ENDING DATE
605 ENDING TIME

19 CENTURY MARK

AL 0B HOURS
SE 54_0B HOURS
SQUARE MILES
INCHES

FEET

CUBIC FEET PER SEC
ACRE-FEET

ACRES
DEGREES FAHREWHEIT

k]

0T SCALE

HOGRAFH ORDINATES

OND

1 NUMBER OF PLANS

.93

.92 a1

8 MASTER PLAN

I

UPDATE

.29

U.5. ARMY CORPS OF ENGINEERS
HYDRDngIC ENGINEERING CENTER

S SECOND STREET

DAVIS, CALIFORNIA 95616

(916) 756-1104

57

FEAK FLOW AND STME (END"UF FERIOD) SUMMARY FOR MULTIPLE FLAN-RATIO ECONOMIC COMPUTATIONS

S IN CUBIC FEET PER

SECOND

TIME TO PEAK 1M HOURS

STATION AREA PLAN
Nl 04 1  FLow
TIME
57B-3A 03 1 FLOwW

RATIO 1 RATIO 2
.99 + 98

IN SQUARE MILES

RATIOS APFLIED TO PRECIPITATION

50. 49,
3.58  3.58

6. 35.
Page 13

RATIO 3 RATIO 4 RATIO 5 RATIO &
.95 -93 92 L9

44.
3.58

3.

43.
1.58

43. 42
3.58 3.58

i, 3i. 5 1%

PABBE N

sAsdsssanavhaderraTendedandnddviodents

RATIO 7 RATIO B RATIO 9
.90 .89 -5F

18.
3.58

14,
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2 COMBINED AT
ROUTED TO
¥
+HVBRUERAP‘M AT
+HYDRQ¢RAFH AT
i 3 COMBINED AT
+HYDROGMPM AT
+HVDROGRAFH AT
A 3 COMBINED AT
*vamm AT
2 COMBINED AT

*

HYDROGRAPH AT
+

HYDROGRAPH AT
+

HYDROGRAFH AT
+

2 COMBINED AT
+

2 COMBINED AT
+

ROUTED TO
+

HYDROGRAPH AT
¥

2 COMBINED AT
*

HYBROGRAPH AT
-

ROUTED TO
HYDROGRAPH AT
+

2 COMBINED AT
+

ROUTED TO
-

HYDROGRAPH AT
+*

2 COMBINED AT
¥

ROUTED TO
+

HYDROGRAPH AT
%

2 COMBINED AT
+

CONL

RCONL

578-38

oNZ

COnNZ

57B-3D

onNd

CON3

ONd

COnd

5Pg-3c

ONG

CONG

CCONB

RCCONB

OnE

CONE

SwWll

REW1L

swl7

CEW17

RCSW17

SwlB

cswls

12a

cl2a

05

.03

=14

.0z

oo

i

58

17

.01

.01

.00

.0l

-03

.03

.02

.04

-5

.50

1

.94

L04

.41

1.74

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TINE

FLOW
TIME

FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW

3.58

[ 6.
\3.58

86.
3.75

6,
3.58

164.
3.60

26.
3.58

195,
3.67

18.
3.50

11.
3.58

18,
3.50

36.
3,50

3a.
.62

27,
3.50

54,
3.58

1221.
3.75

1211,
3.75

EXISTING.QUT
3.58 3.5

84.
3.58

Ba.
3.75

B5.
3.58

30.
3.58

160.
3.67

18.
3.58

10.
3.58

36.
3.50

i3.
3.67
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3,67
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3.67
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3.58

17.
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3.58
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3.50
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358
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3.75
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3.67
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3.75
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3.58

76.
3.58
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3.75

58.
3.58

143,
3.67

23,
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170.
3.67

16.
3.58
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3.50

16,
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32,
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30,
i.e7

23.

a7,
3.58

6ED.
.75

3.58

75.
3.58
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3.58
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3.67

23.
3.58
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16.
3.58
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3.50
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30.
3.67

23.
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47 .
3.58
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3.78
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TIME
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TIME
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TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW

EXISTING.OUT
3.83

3.83 3.83 3.83 3,83 3183 3.83 3.83 3.83
(381, 569, 551, £32; 524, 519, 515. 509. 268.
\3.92 3.4z 3.92 3.92 3.92 3.92 3,92 3.92 5.92
272 267 . 258. 249 246. 243, 241, 238, 124,

3.67 3.67 3.67 3.67 3.67 3.67 3.67 3.67 3.67

782 766. 740, T158. 704, 67, 692. 684 354.

3.83 3.83 3.8  3.83  3.8% 3,88 3,8 383  3.83

781, | 7B5. 738, 712. 702, 694. 689, BEL. 354.
3.92 3.9% 3.92 3.92 3.92 3.92 3.92 3.92 4.00
280, 274. 265. 256. 252, 250, 248. 245. 129.
13,83 3.83 3.83 3,83 3.83 3.83 3.83 3.83 3.83
1041. 1020, 585, 951. 937, 927, 920. 909. 462.
3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92 .82
1030, 1009. 975. 940, 822. 915. 008, 896. 461,
3.92 3.82 3.92 3,92 3.92 3.92 3.92 3.92 4.00

356, 349, 338. 326, 322. 318, 316, 312. 165.
3.92 .02 3.92 B.02 3.92 3.92 3.92 3.92 3,02

1386, 13%9. 1313. 1266. 1243, 1238, 1224, 1208. 625.
3.92 3.02 3.92 3,92 3.92 3.92 3.92 3.92 4.00

1997, 1959, 1835, 1830. 1800. 1785, 1772, 1750, an0 .
3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92 4.00

3. 30. 29. o7 27. 26. 6. 26. 10.
3.67 3.67 3.67 3.67 3.67 3.67 3.67 3.67 3.67

2. 1B46. 1B16. 1801, 1788. 1765, 906
.92 3,92 3.92 3.92 3.9 3.92 4.00

e 53. 51. 48 . a8 47, 47. 46, 20.
3.58 3.58 1.58 3.58 3.58 3.58 3.58 3.38 3.58

51. 50. 49, 47 . 47, a8, 46, 45. 25,
i.58 3.58 3.58 3.58 3.58 3,58 3.58 3.58 1.58

12. 12. 1L, 11. 11. 11, 1l. 10. 4.
3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
2059, 2020. 1954, 1886. 1856. 1840, 1826, 1804, 923
3.92 3.82 3.92 3.9 i.92 3.92 3.92 3.92 3.92

2045. 2008. 1941, 1871. 1840, 1824, 1811, 1788, 922.
3. 3.92 3.92 3.92 3.92 3.92 3.92 3.92 -0

& & 2. 2. 2. 2. 2. 2. 1.
3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 2.50
1z. 12, 11, 11. 10. 10. 10. 10. 4.
3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58
2048. 2009. 1944. 1874, 1843, 1827 1814, iral. 923.
i.92 3.92 3.92 3.92 3.92 3.92 3. 1.8 4.00

2040. 2001. 1935. 18B5. 1834. 181&. 1803, 1781, 920,
3.92 3.92 3,92 3.9 3.92 3.92 3,92 3.92 4.00

24. 24, 23. 22, 22, 22. 22. 22, 13.
3.50 3,50 3,50 3.50 3.50 3.50 3.50 3.50 3.50

23, 22. 22, 21, a1, 21. 71, 20. 12,
3% 350 3.8 3856 330 3.50 3,50 350  3.58

47, 46. 45, 43. 43. 43. 42, 42. 25.
3.50 3.50 3.50 3.50 3,50 3.50 3.50 3.50 3.50

18. 17. 16, 16. 15, 15. 15. 15, 6.
3.50 3.50 3.50 3,50 3.50 3.50 3.50 3.50 3,50
4729.  4635.  448L.  4318. 4251, 4209,  4177. 4125, 2065
3.8z 3.92 3.92 3.2 ENY, 3.9 3,92 3,92 3.02
80. 79, 76. 74. 73. 72 72. 71. 40,
3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.5% 3.58
63: 2. &0. 58. 57, 56. 56. 55. 8.
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EXTSTING. OUT
' 367

TIME iE = .67 3.67 3.67 3.67
HYDROGRAPH AT 5
+ §$78-4 ] 1 Fuow 202, 198, 192 186, 184. 182, 181,
TIME 3.58 3.58 3.58 1,58 3,58 3.58 3.58
2 COMBINED AT
* <578-4 -18 1 FlLGw 259. 254, 246, 238. 235. 233. 232,
TIME 3.58 i.58 3.67 3.67 3.67 3.67 3.67
HYDROGRAPH AT
- PIC-B .44 1 FLow 442. 435, 419, 405, 388. 395, 392.
TIME 3.92 3.92 3.92 3.92 3.92 3.92 3.92
ROUTED TO
- RPIC-B 44 1  FLoW 439 431 A4l6. 402 . LT 9, 390,
TIME 3.92 3.92 3.92 3.92 3.92 3.92 3.92
4 COMBINED AT r
¥ CCs78-4 5.25 1 FLow §339. 5234, 5060, 487B. 4803. 4756, 4720,
& TIME 3.92 3.92 3,92 3.92 3.982 3.92 3.92
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ ELEMENT oT PEAK TIME TO VOLUME oT FEAK TIME TQ VOLUME
PEAK. PEMK
{MIn) (CFs) (MIN} (xm) (MIN) (CFS) (MIN) (IN)
FOR PLAN = 1 RATIO= .00
RCONL  MANE 5.00 B5.62 225.00 1.50 5.00 85.62 225.00 1.50
CONTINUITY SUMMARY (AC-FT) - INFLOWe _5242E+01 EXCESSe .0000E+D0 OUTFLOWe .5262E+01 BASIN STORAGE= .G505E-02 PERCENT
FOR PLAN = 1 RATIO= .00
RCON1  MANE 5.00 B3.65 225.00 1.47 5.00 83.65 225.00 1.47
CONTINUITY SUMMARY (AC-FT) - INFLOW= .51116+01 EXCESS= .0000E+00 OUTFLOW= .5131E+01 BASIN STORAGE= .GASFE-02 PERCENT
FOR PLAN = 1 RATIO= 00
RCONL  MANE 5.00 80.35 225,00 1.40 5.00 80,35 225.00 1.40
CONTLNUITY SUMMARY (AC-FT] - INFLOW= , 48946401l EXCESSe .DODDE+DD OUTFLOW= .4314E+01 BASIN STORAGE= .B374E-0Z PERCENT
FOR PLAN = 1 RATIO= .00
RCONL  MANE 5.00 7r.02 225.00 1.34 5.00 7r.02 225.00 1.34
CONTINUITY SUMMARY (AC-FT) — INFLOW= ,4680E+01 EXCESS= .DODOE+D0 OUTFLOW= ,4B09E-D1 BASIN STORAGE= .G6290E-02 PERCENT
FOR PLAN = 1 RATIO= .00
RCONT  MANE 5.00 75.69 225.00 1.32 5.00 75.69 225.00 1.32
CONTINUITY SUMMARY (AC-FT) - INFLOW= .4594E+01 EXCESS= .0000C+00 OUTFLOW= .4B13E+01 BASIN STORAGE= .B256E-02 PERCENT
FOR PLAN = 1 RATIO=- .00
RCOML  MANE 5.00 74.75 225.00 130 5.00 74.75 225.00 1.30
CONTINUITY SUMMARY (AC-FT) - INFLOWs 45356401 EXCESS= .0000E+00 CUTFLOW= .4553E401 BASIN STORAGE= .62326-02 PERCENT
FOR PLAM = 1 RATIO= .00
RCONI  MANE 5.00 74.08 245,00 1.29 5.00 74.08 225.00 1.29
CONTTNUITY SUMMARY (AC-FT) - INFLOW= .4432E+01 EMCESS~ .000DE+00 OUTFLOW= .4511E+01 BASIN STORAGEs .GOIBE-02 PERCENT
FOR PLAN = 1 RATIO= .00
RCOML  MANE 5.00 73.00 225.00 1.27 5.00 73.00 225.00 1.27
CONTINUTTY SUMMARY (AC=FT) - INFLOW= .4425E+01 EXCESS= ,0000E+00 OUTFLOW= ,4442E401 BASIN STORAGE= .6011E-02 PERCENT
FOR PLAM = 1 RATIO= .00
RCONL  MANE 4.00 31.17 228.00 .55 5.00 30.06 230,00 .54
CONTINUITY SUMMARY (AC-FT)} = INFLOW= .1B36E+01 EXCESS= .0DDODE+00 OUTFLOW= .1909E401 BASIN STORAGE= .5556E-02 PERCENT
FOR PLAN = 1 RATIO= .00
RCCONG  MANE 4.25 34.85 216.75 1.61 5.00 33.88 220.00 1,61
CONTINUITY SUMMARY (AC-FT) - INFLOWe .Z157£401 EXCESSe .0000E+00 OUTFLOW= .2162E401 BASIN STORAGE= .2734E<D2 PERCENT
FOR PLAN = 1 RATIO= .00
RCCONE  MANE 4,25 34.03 216.75 1.58 5.00 33.16 220.00 1.57
CONTINUITY SUMMARY (AC-FT) - INFLOws 21066401 EXCESS= .0000E+00 OUTFLOW= 21116401 BASIN STORAGE= .270BE-D2 PERCENT
FOR PLAN = 1 RATIO= .00
RCCOME  MANE 4,325 32.67 216.75 iy 5.00 31.86 220.00 1.51
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CONTINUITY SUMMARY

FOR PLAN
RECONG

CONTINUITY SUMMARY

FOR PLAN
RCCONG

CONTINULITY SUMMARY

FOR PLAN
RCCONG

CONTINUITY SUMMARY

FOR PLAN
RECONG

CONTINUITY SUMMARY

FOR PLAN
RCCONG

CONTIMULTY SUMMARY

FOR PLAN
RCCONG

CONTEINUITY SUMMARY

FOR PLAN
RSW1L

EONTIHULTY SUMMARY

FOR PLAN
RSW1L

CONTINULTY SUMMARY

FOR PLAN
RSWIL

CONTIHUITY SUMMARY

FOR PLAN
RSW11

CONTINUITY SUMMARY

FOR PLAN
RSWLL

CONTINUITY SUMMARY

FOR PLAN
RSW1L

CONTINUITY SUMMARY

FOR PLAN
REWLL

CONTTHULTY SUMMARY

FOR PLAN
REW1l

CONTINULTY SUMMARY

FOR PLAN
REWIL

CONTINUITY SUMMARY

FOR PLAN
RCsW17

EXISTING.OUT

(AC-FT) = INFLOW= 20276401 EXCESS= ,ODOOE+O0 OUTFLOW= . 2026E+01 BASIN
= 1 RATIO= 00
MANE 4.25 31.31 216.75 1.45 5.00 30.7%

(AC-FT) - INFLOW= .193BE+0] EXCESS= . 0000E+00 OUTFLOW= ,194ZE+01 BASIN
= 1 RATIO= .00
MANE 4,25 30.77 216.75 1.43 5.00 30.27

(AC-FT) = INFLOW= .1905E+01 EXCESS= _O0D0E+00 QUTFLOW= .1909E+01 BASIN

=1 RaTIO= .00
MANE

4.25 30.39 216.75 1.41 5.00 29.93
(AC-FT) - INFLOW= -18B1E+01 EXCESS= .0000E+00 OUTFLOW= .188GE+0L BASIN
=1 RaTIO= 00
MANE 4.25 30.11 216.75 1.40 5.00 29.69
(AC-FT) - INFLOWs .1865E+01 EXCESS= .00000+00 OUTFLOW= L1BE9E+OL BASIN
= 1 RATIO= .00
MANE 4.25 25.68 216.75 1.38 5.00 29.30
(AC-FT) - INFLOWs ,183BE+01 EXCESS= _OO00E+0D OUTFLOW= . 1B4ZE+01 BASIN
=1 RATIO= .00
MANE 3.75 14.36  221.25 .63 5.00 14,02
(AC-FT) = INFLOWe .BADSE+00 EXCESS= .O00DE+00 DUTFLOW= .5424E+00 BASIN
= 1 RATIO= .00
MANE 1.02 755.16 226.24 2.08 5.00 753.82

(AC-FT) = INFLOW= 65226402 EXCESS= .0000E+0D OUTFLOW= LB522E+D2 BASIN

.00

= 1 RATIO=
MANE 1.03 740.95 226.07 2.02 5.00 738.42

(AC-FT) - INFLOW= . GIB0E+02 EXCESS= .0000E4D0 AUTFLOW= ,6381E+02 BASIN

= 1 RATIO= .00
MANE

1.05 714.15 226.18 1.96 5.00 712.14

(AC-FT) - INFLOW= .GLASE+02 EXCESS L ODOOE+00 OUTFLOW= 61456402 BASIN

.00

= 1 RATIO=
MANE 1.06 G86.99 226,38 1.88 5.00 685.95

{AC-FT) = INFLOWs .59116+02 [CESS= .00D0E+00 DUTFLOW= L 5911E402 BASIN

= 1 RATIO=
MANE

.00
1.07 677.33 225.62 1,85 5.00 £75.73

(AC=FT) - INFLOWs ,5B18£+402 EXCESS= _ODDOE+00 OUTFLOW= .581BE+02 BASIN

= 1 RATIO=
MANE

.00
1.07 669.72 225.52 1.83 5,00 668.38

(AC-FT) = INFLOW= .5752E+02 EXCESSw ,0000E+D0 OUTFLOW= ,57526+02 BASIN

= 1 RATIO= .00
MANE

1.08 665,29 226.22 1.82 5.00 663.31

[AC-FT) - INFLOW= _5706E+02 EXCESS= .0000E+00 OUTFLOW= . 5706E+02 BASIN

= 1 RATIO= .00
MANE

1.08 656,69 226.27 1.79 5.00 654,91

(AC=FT) - INFLOWs= 5E3LE402 EXCESSw .Q000E+00 OGUTFLOW= .5632E+02 BASIN

= 1 RATIP= .00
1

MANE .43 328.10 225.73 .88 5.00 324.89

(AC-FT) - INFLOW= L2754E+02 EXCESSs _0O00E+DD DUTFLOW= 27540402 BASIN

" Ve ua 2w 2.06 5.00 121068
Page 19

ETORAGE= .26G64E-02 PERCENT ERROR= =.3
220.00 1.45
5TORAGE= .2619E-02 PERCENT ERROR= =4
220.00 1.42
STORAGE= .2601E-07 PERCENT ERROR=  —.4
220.00 1.41
STORAGE= . 258BE<02 FERCENT ERROR=~ -4
220,00 1.39
STORAGE= .2579E-02 PERCENT ERROR= =.4
220.00 1.37
STORAGE= .2564E-02 PERCENT ERROR= -.4
220.00 .63
STORAGE= .2039e-02 PERCENT ERROR= -.5
225.00 2.08
STORAGE= .1654€-02 PERCENT ERROR= .0
225.00 2.03
STORAGE= .1696E-02 PERCENT ERROR= .0
225.00 1.96
STORAGE= .1622E-02 PERCENT ERROR= .0
225.00 1.B8
STORAGE= . 1763E-02 PERCENT ERRODR= 0
225.00 1.85
STORAGE= .1832F-02 PERCENT ERROR= -a
225.00 1.83
STORAGE= .L1GL3E=02 PERCENT ERROR= .0
225.00 1.82
STORAGE= .1791E-02 PERCENT ERROR= .0
225,00 1.79
STORAGE= .1761E-02 PERCENT ERROR= .0
225.00 11
STGRAGE= .1787E-02 PERCENT ERROR= .0
225.00 2.06

REPLY APP 0572



CONTINUITY SUMMARY

FOR PLAN
RCSW17

CONTINUITY SUMMARY

FOR PLAN
RCSW17

CONTINUITY SUMMARY

FOR_PLAN
RCEWLT

CONTINUITY SUMMARY

FOR_PLAN
RESWLY

CONTINUTITY SUMMARY

FOR PLAN
ACSW17

CONTINUITY SUMMARY

FOR PLAN
RCSWLT

CONTINUITY SUMMARY

FOR PLAN
RCSW1F

CONTINUITY SUMMARY

FOR PLAN
RCSWLT

CONTINUITY SUMMARY

FOR PLAN
RCONG

CONTINUITY SUMMARY

FOR PLAN
RCONS

CONTINUITY SUMMARY

FOR PLAM
RCONT

CONTINUITY SUMMARY

FOR PLAM
RCONS

CONTINUITY SUMMARY

FOR PLAM
RCONY

CONTINUITY SUMMARY

FOR FLAN
RCOND

CONTINUITY SUMMARY

FOR PLAN
RCOND

CONTINUITY SUMMARY

FOR PLAN
RCONG

(AC-FT) - INFLOwW= .1040E+03 EXCESS=

= 1 RATIO= .00
MANE

1.66 118B7.90

(AC-FT) - INFLOWe ,1018E+D3 ENCESS=

.00

=1 HATIO=
MANE L.68

1144.91
(AC-FT) - INFLOW= ,9799E+02 EXCESS=

= 1 RATIO=

.00
MANE 171 1102.37

(AC-FT) = INFLOW= .9424E402 EXCESS=

00

= 1 RATIO=
MANE imn

1087.77
(AC-FT] - INFLOWs ,9278E+02 EXCESS=

00

« 1 RATIO=
MANE .73

1077.08
(AC-FT} - INFLOW= .9172E+02 EXCESS=

= 1 RATIO= .D
MANE

0
1.73 1069.06

(AC-FT) - INFLOW= .9100E+(2 EXCESS=

= 1 RATIO= .00
MANE

1.74 1055.7%

(AC-FT) - INFLOW= .BO7OE+02 EXCESSe

=1 RaTIO= .00

MANE 2.30 524.08

(AC-FT) - INFLOW= .438BE+02 EXCESS=

=1 RaTIO= .00

MANE 1.67 2325.51

(AC=FT) - INFLOWs .2301E+03 EXCESS=

.o

« 1 RATIO=
HANE 1.68 2279.65

(AC-FT) - INFLOW= .2252E+03 EXCESS=

= 1 RATIO= .00

MANE 1.700 2197.90

(AC=FT) = INFLOW= .2170E+D3 EXCESS=

= 1 RATIO= .DOD

MANE 1.72 2118.94

(AC-FT) - INFLOW= .20BBE+03 EXCESS=

« 1 RATEO« .00
MANE 1.71 2088.03

(AC=FT) = INFLOWw .203GE+03 EXCESS=

= 1 RATIO= .00
MANE 1.74 2062.77

(AC-FT - INFLOW= ,2033E+03 EXCESS=

=1 RaATIO= .00

MANE 1.75 2050.03

(AC-FT) - INFLOW= ,2017E+03 EXCESS=

= 1 RATIO= .0

0
MANE 1.75  2021.32

225,

225,

225.

227.

226,

226.

226.

227.

231.

231

232,

23z.

232.

233.

232

233,

EXISTING, OUT
00006400 OUTFLOWs .1040E+03 BASIN

7B 4.02 5.00 1185.71

-DO00E+DD OUTFLOW= .101BE+03 BASIN

(2] 1.94 5.00 1143.40

.0000E+00 QUTFLOW= .9BO0E+02 BASIN

64 1.87 5.00 1101.22

.DO0D0E+O0 DUTFLOW= . 9424E402 BASIN

oo 1.84 5.00 1083.30

<O0O0E+00 QUTFLOW= . 9279E+02 BASIN

28 1.82 5.00 1072.79
-OD00E+O0 OUTFLOWs . 9173E402 BASIN
895 1.H1 5.00 106280

.00G0E+00 OUTFLOW= 9101E+02 BASIN

368 1.78 5.00 1050.97

LO000E+00 OUTFLOWs . BIBDE+0Z BASIN

64 87 5.00 520.91

.O00DE+0D OUTFLOW= .A3B7E+02 BASIN

44 2.07 5.00 2306.80

O0DOE+DD OUTFLOW= .2301E+03 BASIN

56 .02 5.00 2258.94

.O000E4D0 QUTFLOW= 22526403 BASIN

84 1.9% §.00 2181.01

.DO0DE+00 OUTFLOW= .2170E+403 BASIN

70 i.87 5.00 2102.63

,D000E+O0 OUTFLOW= .20BBE+03 BASIN

28 1.85 5.00 2070 54

L 0000E+00 OUTFLOW= . 2056E403 BASIN

22 1.83 5.00  2047.86

.0000E+00 OUTFLOW= ,2033E+03 BASIN

14 1.81 5.00 2032.41

.0D00E+00 OUTFLOW .2017E4D3 BASIN

22 1. 78 5.00 200€.95
Page 20

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

REPLY APP 0573

-302BE-02 PERCENT

Z.02

.3507E=02 PLRCENT

1.94

(3522E=02 PERCENT

1.87

.3477e-02 PERCENT

1.84

-3927e-02 PERCENT

1.82

.381¥E-02 PERCENT

1.81

-3937E-02 PERCENT

1.78

.3511E=02 PERCENT

-87

. IBO7E=-0Z PERCENT

2.07

.31238-02 PERCENT

2.02

L2B5BE-( PERCEWNT

1.95

-2984E-02 PERCENT

1.88

L 3195E=02 PERCENT

1.85

. 27BAE-02 PERCENT

1.83

L273BE-D2 PERCENT

1.81

(2R32E-02 PERCENT

1,79

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRDR=

ERROR=

ERRDR=

ERROR=

ERROR=

ERROR=

CLV300671
5709



EXISTING.OUT

G
CONTINUETY SUMMARY (AC=FT) - INFLOW= 1991p4+03 EXCESS= ,0000E+00 OUTFLOW= .1991E+03 BASIN STORAGE=

FOR PLAN = 1 RATIO=
REONT  MANE

CONTINUITY SUMMARY

FOR PLAN
RCCONLD

CONTINUITY SUMMARY

FOR PLAN
RECONLO

CONTINUITY SUMMARY

FOR PLAN
RCCONLO

CONTINUITY SUMMARY

FOR PLAN
RCCON1O

COMTINUITY SUMMARY

FOR PLAN
RCCONLO

CONTINUITY SUMMARY

FOR PLAM
RCCONLO

CONTINULTY SUMMARY

FOR PLAN
RCCONLO

CONTINULTY SUMMARY

FOR PLAN
RCCONIO

CONTINUTTY SUMMARY

FOR PLAM
RCCONLO

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCONLA

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON1A

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON14

.00
1.27  2124.92

« 1 maTIO= .00
MANE 4.

1012.15

2331.18 234,

22R4.11 234,

2205.80 234,

2092. 66 235.

2069. 86 234,

2053.30 235.

2028.73 235.

1018. 69 237

167.38 221.

164,16 221.

158.77 221.

155.50 220.

(AC-FT) - INFLOWs .1074E+02 EXCESS=

153.27 220.

151.72 220.

235.03 B9 5.00

235,

1012.06 235,00

(AC-FT) = INFLOW= .9869E4D2 EXCESS= _D000E+00 OUTFLOW= .98B9E+02 BASIN STORAGE=

30 2.05 5.00 2330.90 235.00

(AC-FT) = INFLOW= ,2358E+03 EXCESS« L 0000E+00 OUTFLOWe .235BE+03 BASIN STORAGE=

71 2.00 5.00 2283.17 235.00

(AC=FT) = INFLOW= .2307E+D3 EXCESS= L0000E+00 OUTFLOW= .2307E+03 BASIN STORAGE=

98 1.93 5,00 2205.72 235.00

(AC=FT) - INFLOW= .2223E+03 EXCESS= ,00D0E+00 OUTFLOW= .2223E+03 BASIN STORAGE=

34 1.86 5.00 2124.05 235.00

(AC-FT) - INFLOW= .2139E+03 EXCESS= .0000E+00 OUTFLOW= .2139E+03 BASIN STORAGE=

28 1.83 5.00 2091.76 235,00

(AC-FT) = INFLOW= .2106E+03 EXCESS= .0000E+00 OUTFLOW= .210BE+03 BASIN STORAGE=

B6 1.81 £.00 2069.49 235.00

(AC-FT) - INFLOWs .208204+03 EXCESS= ,0000E+00 OUTFLOWs . 20B2E+03 BASIN STORAGE=

46 1.79 §.00 2052.26 235.00

{AC-FT] - INFLOW= .2065E+03 EXCESS= _0000E+00 OUTFLOW= . 20G65E+03 BASTN STORAGE=

17 1.77 5.00 2028.03 235.00

(AC-FT) - INFLOW= ,2039E+D3 EXCESS= .O000E+00 OUTFLOW= .2039E403 BASIN STORAGE=

14 87 5.00 1014.91 235.00

(AC-FT) = INFLOW= .1007E+03 EXCESS= LO000E+00 OUTFLOW= 10076403 BASIN STORAGE=

a0 1,99 5.00 166.33 220.00

(AC-FT) - INFLOW= .1179E402 EXCESS= .0000E+00 QUTFLOWs= ,11BlE+D2 BASIN STORAGE=

o 1.495 5.00 163.07 220.00

(AC-FT) = INFLOWe .1155E+0D2 EXCESS= LO000E+00 OUTFLOW= .1156E+02 BASIN STORAGE=

oo 1.88 5.00 157.63 220.00

(AC=FT) - INFLOWs .1114E+02 EXCESS= _0000E+00 OUTFLOW= .1115E+02 BASIN STORAGE=

0o 1.81 5.00 155.50 220,00

.0000E+00 OUTFLOW= .1075SE+02 BASIN STORAGE=

00 1.78 5.00 153,27 220,00

(AC-FT) - INFLOW= .1087£402 EXCESS= ,0000E400 OUTFLOW= .1059E+02 BASIN STORAGE=

00 1.77 5.00 151.72 220.00

Fage 21
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.26B0E-02 PERCENT

.89

.3005E-02 PERCENT

2.05

-13296-02 PERCENT

2.00

.1356E-02 PERCENT

1.93

.1456E-02 PERCENT

1.86

.1320e-02 PERCENT

1.83

.13586-02 PERCENT

1.81

.1289e-02 PERCENT

1.79

.1544E-02 PERCENT

1.77

.1398E=02 PERCENT

.87

.1586E-02 PERCENT

1.89

.2635e-01 PERCENT

1.95

.2609E-02 PERCENT

1.88

.2565E-02 PERCENT

1.81

.2457E-02 PERCENT

1.79

L 2440E-02 PERCENT

1.77

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERHOR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



CONTINUITY SUMMARY

FOR PLAN
RCON L4

CONTIHULTY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY (AC-FT) - INFLOWs _1024E+D2 EXCESS= .0000E+00

FOR PLAR
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCONLE

CONTINUITY SUMMARY

FOR PLAN
ACONLE

CONTINUITY SUMMARY

FOR PLAN
RCONLG

CONTINUTITY SUMMARY

FOit PLAH
RCON16

CONTINULTY SUMMARY

FOR PLAN
RCONLE

CONTINUITY SUMMARY

FOR PLAN
RCONLE

CONTINUITY SUMMARY

FOR PLAN
RCONLE

CONTINUTTY SUMMARY

FOR PLAN
REOM1E

CONTINUITY SUMMARY

FOR PLAN
REGNLE

CONTINULITY SUMMARY

FOR PLAN
RCONLT

CONTINULTY SUMMARY

FOR PLAN
RCONLT

CONTINUITY SUMMARY

FOR_PLAN
RCONLF

CONTIHUITY SUMMARY

FOR PLAN
RCONLY

(AC-FT) - INFLOW= .1046E+02 EXCESS=

= 1 RATIO= .00
MANE 4.00 150.60

(AC=FT) - INFLOWs .103BE+0Z EXCESS=

= 1 RATIO= .00
MANE 4,25 145.92

=1 RaTIO= .00
MANE 5.00 78.65

{AC-FT) - INFLOW= .51BGE+01 EXCESS=

.00

s 1 RATLO=
MANE 1.69

366.01
(AC-FT) = INFLOW= .2617E+02 EXCESS=

-0o
1.71

« 1 RATIO=
MANE

357,22
(AC-FT} ~ INFLOW= ,255BE+02 EXCESS=

= L RATIO=
MANE

0o

173 3381

(AC=FT] - INFLOW= .2459€+02 EXCESSe

.00

= 1 RaTIO= ]
MANE 1.75

3131.60
(AC-FT) - INFLDWs _2367E+02 EXCESS=

=1 RATIO=

0o
MANE 1.76 323 .47

(AC-FT) - INFLOW= .2327E+02 EXCESSw
= 1 raTIO= .00

MANE 1.77 321.71
(AC-FT) - INFLOW= .2301E+02 EXCESSw

= 1 RATIO=

00
MANE 1.77 316.30

(AC-FT) - INFLOW= .22B1E+02 EXCESS=

.00

= 1 RATIO=
MANE 1.78

314.00
(AC=FT) = INFLOW= .224BE402 EXCESS=

.00
2.29

= 1 RATIO=

MANE 150.40

(AC-FT] - INFLOW= .1076E+02 EXCESS=

= 1 paTIO .00
MANE 2.23 364.75 218.
{AC=FT) = INFLOW= .2715E+02 EXCESS=
=1 RATIO= .00
MANE ?.25 357.02 218.

CAC-FT) - INFLOW= .2653E+02 EXCESS=

= 1 RATIO=
MANE

]
2,28 344,14

{AC-FT) - INFLOW= .2553E+02 EXCESS=

=1 RATIO= .00
MANE 2.31 330.80

220,

221.

220,

216.

216.

Falr

216.

216.

217.

217.

217.

219,

218.

9.

EXISTING. OUT
LOQOOE4D0 OUTFLOWs _1047E+02 BASIN

00 1.75 5.00 150,60

L0000e+00 OUTFLOW= .1039E+02 BASIN

[ald] 1.73 5.00 145.67
OUTFLOW= 10256402 BASIN
a0 .88 5.00 7B.05
LOQ00E+DD QUTFLOW= .5194E+01 BASIN
69 1.76 5.00 353.70
L0D00E+00 OUTFLOW= .2B17E+D2 BASIN
61 i.72 5.00 345,096
L O00DE+D0 OUTFLOWs .2558E402 BASIN
[1.] 1.65 5.00 333.18
L0000E+00 OUTFLOW= .2460E+02 BASIN
91 1.50 5.00 319.76
.0D00E+00 DUTFLOwW= .2367E+D2 BASIN
EL] 1.586 5.00 315,26
. DO00E+00 QUTFLOW= ,2327E+02 HASIN
18 1.55 5.00 310,86

-DD00E+00 OUTFLOW= .2301E+02 BASIN

78 1.53 3.00 208.90

.ODO0E+D0 DUTFLOW= 2281402 BASIN

16 1.51 5.00 303.28

L DDOOE+O0 OUTFLOW= .2243E+02 BASIN

a4 7R 5.00 148.93

.DODOE+D0 OUTFLGWs .107BE+02 BASIN

&7 1.74 5.00 356.45

LOO0DE+00 OUTFLOW= .2716E+02 BASIM

14 1.70 5.00 349.64

LOD00E+00 OUTFLOW= . 2G53E402 BASIN

77 1.63 5.00 337.46

.0000C+00 OUTFLOW= . 2553E402 BASIN

= 1,57 5.00 328.28
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STORAGE=

220,00

STORAGE=

220,00

STORAGE=

220,00

STORAGE=

215.00

STORAGE=

215.00

STORAGE=

215.00

STORAGE=

215.00

STORAGE=

215.00

STORAGE=

215,00

STORAGE=

215.00

STORAGE=

215,00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

L 2427E=02 PERCENT

1.7%

«2A1B8E-02 PERCENT

1.73

«2466E-02 PERCENT

.88

L2404E-OZ PERCENT

1.76

.1013£-02 PERCENT

1.72

L1022E-0Z PERCENT

1.65

.9731E-03 PERCENT

1.59

.1040E-02 PERCENT

1.56

\9851E-03 PERCENT

1.55

.9BA7E-D3 PERCENT

133

J1032E-02 PERCENT

1.51

-1041E-D2 PERCENT

.72

.1017e-02 PERCENT

1.74

-1496E-02 PERCENT

1.70

-1654E-02 PERCENT

1.63

J187B8E-02 PERCENT

1.57

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRDR~

FRAOR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

-.1
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EXISTING.OUT
CONTIMULTY SUMMARY (AC-FT) = INFLOW= L24556402 EXCESS= -0000E+00 OUTFLOW= 24556402 BASIN STORAGE= .1844£-02 PERCENT RRROR=

FOR PLAN = 1 RATIO= .00
RCONLT  MANE 2.32 326.22 218.42 1.54 5,00 321.01 220,00 1.54
CONTINULITY SUMMARY (AC-FT) - INFLOW= 24126402 EXCESSa . 00D0E+O0 QUTFLEW= L2413E4+02 BASIN STORAGES J1B7SE-02 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .00
RCONL7  MANE 2.34 322.39 219.50 1.53 5.00 319.39 220.00 1.53

COMTINUITY SUMMARY (AC-FT) = IHFLOW= L23B7E+0? EXCESS= .0000E+00 OUTFLOW= _2387e+02 BASIN STORAGE= L, 1904g-02 PERCENT ERRDR=

FOR PLAN = 1 RATIO= .00
RCON17  MANE 2.34 319.55 217 .66 1.51 5.00 318,05 220.00 1.52

CONTINUITY SUMMARY (AC-FT) = INFLOW= L 2367E+02 EXCESSw .DOODE+O0 OUTFLOW= _93G7E402 BASIN STORAGEs .16RSE-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RCON17 MANE 2.36 114.02 219.05 1.4 5.00 309.48 220.00 1.49

CONTINUITY SUMMARY (AC-FT) = INFLOW= 79316402 EXCESS= .0000E+DD OUTFLOW= L 2331E4+02 BASIN STORAGE= ,1692E-02 PERCENT ERROR=

FOR PLAN = 1L RATIO= .00
RCON17  MANE 3.04 152.09 271.B3 .71 5.00 149.27 220.100 Boi !

CONTINULTY SUMMARY (AC<FT) — {NFLOW= .1110E+02 EXCESS= O000E+00 QUTFLOW= .1110E+02 BASIN STORAGE= .1950E=02 PERCENT ERROR= .0

FOR PLAN = 1 RATID= .00
RC13B-1  MANE 5.00 353.60 225.00 2.27 5.00 353,60 225.00 2.27

CONTINUITY SUMMARY CAC-FT) = INFLOW= _3070E4D? EXCESSs .0000E+00 OUTFLOW= L 3021E+02 BASIN STORAGEm .156GE-02 PERCENT ERROR= =1

FOR PLAN = 1 RATIO= .00
RC13B=1 MANE 5.00 346.83 225,00 2.23 5.00 346.83 225.00 2,23

CONTINULITY SUMMARY (AC-FT) = INFLOW= 2960402 EXCESS« .000DE+D0 DUTFLOW= _209G1E4D? BASIN STORAGE= .1548E-02 PERCENT ERROR=  ~-.

FOR PLAN = 1 RATIO= .00
RCLIB-1  MANE 5.00 335,54 225.00 2.15 5.00 335.54 225.00 2:15

CONTINUITY SUMMARY (AC-FT) - INFLOW= L 2B60E+02 EXCESS= ,0000E+00 OUTFLOW= 28610402 BASIN STORAGE= .1518E-02 PERCENT ERROR= -.1

FOR PLAN = 1 RATIO=
RC13B-1 MANE

.00
5,00 324.25 #25.00 2.08 5.00 324,25 225.00 2.08
CONTINUITY SUMMARY (AC-FT) - INFLOW= . 2760E+D2 EXCESSe .0000E+00 DUTFLOWs ,276ZE+02 BASIN STORAGES .1488E-02 PERCENT ERROR= .1

FOR PLAN = 1 RATIO= .00
RC13B=1 MANE 5.00 318.73 225.00 2.05 5.00 319.73 225.00 2,05

CONTINULTY SUMMARY (AC-FT) - INFLOW= .2721E402 EXCESS= .0D00E+Q0 OUTFLOW= 3722E4+0D2 BASIN STORAGE= .147GE-02 PERCENT ERROR= =1

FOR PLAN = 1 RATIO=
rC13B-1 MAHE

.00
5.00 316.57 225.00 2.03 5.00 316.57 225.00 2.03
CONTINUITY SUMMARY (AC-FT) - INFLOW= 26936402 EXCESS= ,0000E+00 QUTFLOW= _2604E402 BASIN STORAGE= _146BE=02 PERCENT ERROR=  -.

FOR PLAH = 1 RATIO= .00
RC1IE-1 MANE 5.00 314,32 230.00 2.01 5.00 314.32 230.00 2.01

CONTINULTY SUMMARY (AC-FT) = INFLOW= 2673402 ExCESS= .0000E+0Q OQUTFLOW= .2675E+02 BASIN STORAGE= ,1462E-02 PERCENT ERROR= <.

FOR PLAN = 1 RATIO= .00
RC13B=1 MANE 5.00 310.89 230.00 1.99 5.00 310.89 230.00 1.99

FONTINUITY SUMMARY (AC-FT) - INFLOW= | 2641E+02 EXCESS= .0000E+00 OUTFLOW= 2643E+02 BASTN STORAGE= ,1452E-02 PERCENT ERROR=  --1

FOR PLAN = 1 RATIO= .00
RC13IB-1 MANE 5.00 171.06 230,00 1.05 5.00 171,06 230.00 1.05

CONTINUITY SUMMARY CAC-FT) - INFLOW= .1391E+02 EXCESS= .0000E+00 OUTFLOW= 13926402 BASIN STORAGE= .1716E-02 PERCENT ERROR= -

FOR PLAN = 1 RATID= .00
RC13B-2 MANE 5.00 640,80 230,00 2.18 5.00 640. 80 230,00 2.18

CONTINUTTY SUMMARY (AC-FT} - INFLOW= 5167402 EXCESS= 0DDOE+00 DUTFLOW= 539802 BASIN STORAGE= . 58170<02 PERCENT ERROR=  —.1

FOR PLAN = 1 RATIO= .00
RCL3B-2 MANE 5.00 628.20 230.00 2.13 5.00 628.20 230.00 2.13
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CONTINUITY SUMMARY

FOR PLAN
RrC13p-2

CONTINUITY SUMMARY

FOR_PLAN
RC13IN-2

CONTINUITY SUMMARY

FOR_PLAKN
RE13B-2

CONTINUTTY SUMMARY

FOR PLAN
RC13@-2

CONTINUITY SUMMARY

FOR_FLAN
RC138-2

CONTINULITY SUMMARY

FOR PLAN
RC138-2

CONTINULTY SUMMARY

FOR_PLAN
RECL3R-2

CONTINUITY SUMMARY

FOR FLAN
R194

CONTINUITY SUMMARY
FOR PLAN

R19A

CONTINULITY SUMMARY

FOR PLAN
R19A

CONTINULTY SUMMARY
FOR PLAN

CaET

CONTINUITY SUMMARY

FOR PLAM
R19A

CONTINUITY SUMMARY
FOR PLAN

194

CONTINUITY SUMMARY

FOR PLAN
194

CONTINUITY SUMMARY

FOR PLAN
194

CONTINUITY SUMMARY

FOR PLAN
k194

[AC-FT) - INFLOWs .5282E+02 EXCESS=

.00
5.00

= 1 RATION

MANE 607.17

(AC=FT) - INFLOW= .5100E4+02 EXCESS=

1 RATIO=

= .00
MANE

5,00 586.10
(AC-FT) ~ INFLOW= ,4918£+02 EXCESS=

= 1 RATIO=
MANE

0o

5.00 578.31

(AC-FT) = INFLOWs . 4BASE+02 EXCESS=

.00

= 1 RATIO=
MANE 5.00

572.39

230.

230,00

230.

230,

EXISTING.OUT
.O000E+00 OUTFLOW= .5288E+402 BASIN

00 2.06 5.00 607.17

_ODO0E+D0 OUTFLOW= . 5105E402 BASIN

1.93 5.00 586.10

.00D0E+DD OUTFLOW= .4923E402 BASIN

] 1.96 5.00 578.31

LO000E+00 OUTFLOW= ,4B50E+02 BASIN

Qg 1.94 5.00 572,39

(AC-FT) - INFLOWe _4794E402 EXCESS= .0000E+00 OUTFLOWs 4739402 BASIN

=1 RATTO= .00
MANE 5.00

568.15
(AC-FT) - INFLOW= .475BE4+02 EXCESS=

.o
5.00

= 1 RATIO=

MANE S61.38

(AC-FT) - INFLOW= .470DE+D2 ERCESS=

= 1 RATIO= .00
MANE 5.00 2495.22

(AC-FT) — INFLOW= .2427E+02 EXCESS=

=1 RATIO=

00
MARE 5.00 318.89

[AC-FT) = INFLOWe .293BE+02 EXCESS=

.00

= 1 RATIO=
MANE 5.00

312.72
(AC-FT) - INFLOW= _2875E+02 EXCESS=

= 1 RaTfo= .00
MANE

5.00 302.45 235

(AC-FT) - INFLOW= .2779E402 EXCESS=

.00

1 RATIO=
E 5.00

“n 92,17
CAC=FT) = INFLOW= .2B673E+02 EXCESSe

# 1 RATIO=
MANE

.00

5.00 288.05%

(AC-FT) = INFLOW= .2633£402 EXCESS=

.ga

= 1 RATIO=
MANE 5.00

285,17
[AC-FT) - INFLOWs .ZGOSE+02 EXCESS=

.00

= 1 RATIO=
MANE 5.00

283.11
CAC-FT) - INFlOw= .258B5E+02 EXCESS=

.00

= 1 RATIO=
MANE 3,00

279.82
(AC-FT) - INFLOW= .2553E+02 EXCESS=

= 1 RATIO= .00

MANE 5.00 146.43

230.

230.

23s5.

235.

235.

235.

235,

235.

235.

235

235.

0o 1.92 5.00 SBR.15
L0000E+00 OUTFLOW= .4763E+D2 BASIN
a0 1.90 £.00 561,38

-0000E+00 OUTFLOWs .A705E+02 BASIN

oo .98 5.00 295.27

.D000E+DD OUTFLOW= 24306402 BASIN

00 2.18 5.00 31B.89

.O000E+00 OUTFLOW= ,293BE+02 BASIN

00 2.13 5.00 12.72

LDOO0E-D0 OUTFLOW= . 2877E+02 BASIN

.00 2.06 5.00 302,48
L0000£400 QUTFLOW= .2776E+02 BASIN
o]} 1.98 5.00 282.17

_O00DE+00 OUTFLOWs .2675E+02 BASIN

oo 1-9% 5.00 2BE._05

L0DQUE+DD OUTFLOW= .2635E+02 BASIN

oa 1.93 5.00 285.17

LO000E+00 DUTFLOW= .2606E+02 BASIN

00 1.92 5.00 283.11

.D000EHID QUTFLOWS - 25BBE+D2 BASIN

aa 1.89 5.00 279.82
LO000E+D0 OUTFLOW= _2554C+02 BASIN
i3] .96 5.00 146.43
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STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

235.00

STOHAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00
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.5767E-02 PERCENT

2.06

_5683E<02 PERCENT

1.99

+3587E-02 PERCENT

1.96

.7165E-02 PERCENT

1.94

.7136€-02 PERCENT

1.92

.7115-D2 PERCENT

1.90

.ET4BE-02 PERCENT

.98

-7210E-02 PERCENT

2.18

.200BE-02 PERCENT

2.13

L19B3E-02 PERCENT

2.08

.1945E-02 PERCENT

1.98

L1906E-02 PERCENT

1.95

.1891E-02 PERCENT

1.03

L 1BBOE-02 PERCENT

1.3z

J1872E-02 PERCENT

1.80

.1860E=-02 PERCENT

1

ERROR=

ERRDH=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRORS

ERRD

ERROR=

=.1

=1

CLV300675
5713



CONTINULTY SUMMARY

FOR PLAN
RCL3A-2

CONTINUITY SUMMARY

FDR PLAN
RC13A-2

CONTINUITY SUMMARY

FOR_PLAN
RC13A=2

CONTINUITY SUMMARY

FOR PLAN
RC13A-2

CONTIHULTY SUMMARY

FOR PLAN
RCl3A-2

CONTINUTTY SUMMARY

FOR PLAN
RCL3A-2

CONTINUTTY SUMMARY

FOR PLAN
RE13a-2

CONTINUITY SUMMARY

FOR PLAN
rCl3a-2

CONTINUITY SUMMARY

FOR_PLAN
RC13A-2

CONTINUITY SUMMARY

FOR PLAN
RCPIC=C

CONTINULITY SUMMARY

FOR PLAN
RCPIC-C

CONTINULITY SUMMARY

FOR PLAN
RCPIC-C

CONTINULITY SUMMARY

FOR PLAH
RCPIC-C

CONTINUETY SUMMARY

FOR PLAN
REPIC-C

CONTINULTY SUMMARY

FOR PLAN
RCPIC-C

CONTINUITY SUMMARY

FOR PLAN
RCPIC-C

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC=FT) - INFLOW= 77316402 EXCESS= .0DDOE+00 QUTFLOW= L7736E+02 BASIN

.00
5.00

= 1 RATIO=
MANE

(AC-FT) = INFLOW=

= 1 RATIO= .00
MAHE 5.00

(AC-FT) = TNFLOW= .7309E+0Z EXCESS= LO0D0E+00 OUTFLOW= .T314E+02 BASIN

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW= .7047E402 EXCESS= 0000E+00 OUTFLOW= . 7051E+0Z BASIN

.00

= 1 RATIO=
MANE 5.00

(AC=FT) - INFLOWs .G942E+02 EXCESS= ,0D00E+DD OUTFLOWm . B947E+02 BASIN

.00

1 RATIO=
MANE 5.00

(AC-FT) - INFLOW= .GBBOE+02 EXCESS= _0000E+0D OUTFLOW= .6B73E+02 BASTN

=1 RaTIO= .00
MANE 5.00

{AC-FT) ~ INFLOW=

= 1 RATIO- .00
MANE 5.00

(AC<FT) - INFLOWs .6733E+02 EXCESS= . O0DDE+DD OUTFLOWs

= 1 matio= .00
MANE 5.00

(AC=FT) - INFLOW= ,3459E+02 EXCESS= . 0000E+00 OUTFLOW= .34B620402 BASIN

= 1 RATIO= .00
MANE 2.80

(AC-FT] = INFLOW= 1041403 EXCESS= .DO0DE400 OUTFLOW= . 1041E+03 BASIN

.00

= 1 RATIO=
MANE 2.92

(AC<FT) - INFLOW= .1020E+03 EXCESS= .00DOE+00 OUTFLOW= ,1020E+03 BASIN

.00
1.95

% 1 RATIO=
MANE

(AC-FT) - TNFLOW= .0BAZE402 EXCESS= .0000E+00 OUTFLOW= 98436402 BASIN

= 1 RATIO= .00
MANE 2.99

(AC-FT) - INFLOWs .9A87R402 EXCES

.00

= 1 RATIO=
MANE 3.00

(AC-FT) - INFLOWs .934GE+02 EXCESS= ,O00DE+00 OUTFLOWs 93476402 BASIN

= 1 RATIO=

.00
MANE .01

(AC=FT) - INFLOW= ,9247E+02 EXCESS= O00DE+00 OUTFLOW= .924BE+02 BASIN

=1 RATIO= .00
MAHE 3.02

13006402 EXCESS= .O000E+0D OUTFLOW= L1300E+D2 BASIN

78O, 5L

764.75

7572402 EXCESS= .0000E+00 OUTFLOW= L7577E402 BASIN

738.48

712.20

701,68

694,32

5B9. 06

_GB17E402 EXCESS= .0000E+00 GUTFLOW= LGE21E+DZ BASIN

680,64

353.55

1036.21

101B. 48

983.10

947.55

935,30

923.89

912.75

235.00

235.00

235.00

235,00

235.00

235.00

235.00

235.00

240.00

237.50

236.71

236.05

235.94

237.12

237.96

235.55

EXISTING.OUT

2.18

2.14

2.06

1.99

1.96

1.94

1.92

1.90

.98

2.15

2.11

2.03

1.96

1.93

1.91

1.90

Page 2%

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

.G73BE+D2 BASIN

5.00

5.00

5.00

5.00

5.00

§.00

5.00

5,00

780.51

764,75

738,48

712.20

701.68

694,32

689.06

680. 64

353.55

1029, 58

1009.34

975.10

940.20

Se . OOODE+00 OUTFLOW= .94BBE+02 BASIN

921.6%

914.93

907.94

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235,00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

240.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235,00

STORAGE=

235.00

STORAGE=

235,00

STORAGE=

235.00

STORAGE=

235.00

L2021E-02 PERCENT

2.18

LB795E-02 PERCENT

2.14

.B721E-02 PERCENT

2.06

.8303E-02 PERCENT

1.89

. B180E-02 PERCENT

1.96

-8130E=02 PERCENT

1.94

.B0O9SE-02 PERCENT

1.9

.787RBE-02 PERCENT

1.90

.7B3BE-02 PERCENT

J98

(GB11E-02 PERCENT

2.15

L 2500E-02 PERCENT

2.11

.2441€=-02 PERCENT

2.03

.3029E-02 PERCENT

1.96

L 2774E-02 PERCENT

1.93

L 2840E-02 PERCENT

1.91

.2450E-02 PERCENT

1.89

ERROR=

ERROK=

ERROR=

ERRDR=

ERROR=

ERROR=

ERKOR=

ERROR=

ERROR=

ERROR=

ERRQR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=
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EXISTING.OUT

CONTINUTTY SUMMARY (AC-FT) = THFLOW= 81766402 EXCESS= .ODDUE+00 OUTFLOWs .9177E+0Z BASIN

FOR PLAN
RCPIC=C

CONTINULTY SUMMARY

FOR PLAN
RCPIC-C

CONTINUITY SUMMARY

FOR PLAN
RCONLA

CONTINUITY SUMMARY

FOR PLAN
RCONLY

CONTIHUITY SUMMARY

FOR PLAN
RCON1E

CONTINUITY SUMMARY

FOR PLAN
RCON1S

CONTINUITY SUMMARY

FOR PLAN
RCON1D

CONTINULITY SUMMARY

FOR PLAN
REONLY

CONTINULITY SUMMARY

FOR PLAM
RCONLE

CONTINUITY SUMMARY

FOR FLAN
RCONLD

CONTINUITY SUMMARY
FOR PLAN

RCONLE

CONTINULTY SUMMARY

FOR PLAN
RCONZO

CONTINUITY SUMMARY

FOR PLAN
RCONZO

CONTINUITY SUMMARY

FOR PLAN
RCONZO

CONTIKUITY SUMMARY
FOR_PLAN

RCONZ0

CONTINULITY SUMMARY

FOR PLAN
REONZD

= 1 RATIO=
MANE

.00
3.03

906.65

236,52 1.87 5.00 B95. 54

(AC-FT) - INFLOWw= .0064E+02 EXCESSw .0000E+00 QUTFLOWs L9064E+02 BASIN

= 1 RATIO=
MANE

.00
3.B2

462.80

240.43 .96 5.00 461.30

(AC-FT) = INFLOWs .4647E402 EXCESS= _O000E+00 QUTFLOW= .464BE+02 BASIN

= 1 RATIO=
MANE

.00
1.80

2048.82

237.17 2.1 5.00 2044.69

(AC-FT) = INFLOW= .2079E+03 EXCESS= .0000E+00 QUTFLOW= L 2079E+03 BASIN

= 1 RATIO=
MANE

.00
1.81

2010.80

237.05 2.07 5.00 2005.77

(AC=FT) = INFLOW= ,2036E4D3 EXCESS= .0000E+00 OUTFLOW= .203GE+03 BASIN

= 1 RATIO=
MANE

Y
1.83

1943.99

236.30 1.9 5.00 1940.79

(AC-FT) - INFLOW= .1965E403 EXCESS= .Q000E+QQ OUTFLOW= L19656+03 BASIN

® 1 RATIO=
MANE

.00
1.86

1873.16

237.49 1.92 £.00 1871.11

(AC-FT)} = INFLOWs= .1B94E403 EXCESS= L0000E+00 OUTFLOW= . 1B34E+03 BASIN

= 1 RATIO=
MANE

.00
1.87

1848.15

237.07 1.89 5.00 1B40.12

(AC=FT) = INFLOWa .1BGGE+03 EXCESS= .0000E+00 OUTFLOW= .1BGGEE+DI BASIN

= 1 RATIO=
MANE

.00
1.87

1825.71

235.94 1.87 5.00 1B23.96

(AC-FT) - INFLOW= .1B46E+03 EXCESS= L DOOCE+D0 OUTPLOWs _1B46E+D3 BASIN

= 1 RATIO=
MANE

e
1.88

181B.28

236.57 1.86 5.00 1B11.20

(AC=FT) - INFLOWs .1832E401 EXCESS= .0000E+00 OUTFLOW= .1832E+03 BASIN

= 1 RATIO=
MANE

(AC-FT) - INFLOW= .1BOOE+03 EXCESS= L 0000E+00 QUTFLOW= ,1809E+03 BASIN

= 1 RATIO=
MANE

.00
1.89

.00
2.41

1789.80

925.16

237.66 1.84 5.00 1787.73

238,68 <94 5.00 521.98

(AC-FT) - INFLOW=  9262E+02 EXCESS= . 0000E+0D OUTFLOW= .9263E402 BASIN

& 1 RATIO=
MANE

.00
.56

2044.29

235.85 2.10 5.00 2039.68

[AC-FT) - INFLOW= .2087E+03 EXCESS= .0000E+00 OUTFLOW= LZ0BTE4D3 BASIN

= 1 RATIO=
MANE

.00
.56

2006,18

2315.75 2.06 5.00 2000.73

STORAGE=

235.00

STORAGE=

240.0Q

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235,00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

240.00

STORAGE=

235.00

STORAGE=

235.00

(AC=FT) = INFLOWm ,2044E+03 EXCESS= LO000E+00 OUTELOW= .2044E+03 BASIN STORAGE=

= 1 RATIO=
MANE

.00
157

1942 .31

235.64 1.99 5.00 1935.31

235,00

(AC-FT) = INFLOW= .1072E+03 EXCESS= .0000E400 OUTFLOW= _1972E+03 BASIN STORAGE=

= 1 RATIO=
MANE

.00
.58

1871.72

235,79 1.92 5.00 1854.98

235.00

(AC-FT) - INFLOWs .1901E+03 EXCESS= .0000E+00 OUTFLOWs .1901E+03 BASIN STORAGE=

= 1 RATIO=
MANE

.00
.58

1840.42

235.43 1.89 5,00  1834.24
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235.00

L2737e-02 PERCENT

1.87

L3045E=02 PERCENT

.96

L2735E-02 PERCENT

2.11

.3173e-02 PERCENT

2.07

.3176E-02 PERCENT

1.99

.3190£-02 PERCENT

1.92

.3294g-02 PERCENT

1.89

.2772E-02 PERCENT

1.87

.29650-02 PERCENT

1.86

_2B9HE-02 PERCENT

1.84

.2791E-02 PLRCENT

.94

-3358E-02 PERCENT

2.10

. 7328E-03 PERCENT

2.06

.7376E-03 PERCENT

1.99

.6937e-03 PERCENT

1;92

.7025£=03 PERCENT

1.89

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

LCRROR=

ERROR=

ERROR=

ERROR=

ERROR=
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EXISTING.OUT
CONTINUTTY SUMMARY (AC=FT) = INFLOW= .1873E403 EXCESS= .0000E+00 OUTFLOW= .1B73E+D3 BASIN STORAGE= .6843E-03 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .00
RCONZD MANE W58 1826.16 235.58 1.87 5.00 1B17.88 235.00 1.87

CONTIMUITY SUMMARY CAC-FT) - INFLOW= .18530+03 EXCESSe .0000E400 OUTFLOW= .1BS3E+03 BASIN STORAGE= .7252E-03 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .00
RCONZO  MANE .58 1B13.24 235.58 1.85 5.00 1805.07 235.00 1,85

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1B19E4+D3 EXCESS= .DO000E+00 OUTFLOW= .1B39E+03 BASIN STORAGE= .GBEGLE-03 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .00
RCONZO  MANE .59 1788.45 235.48 1.83 5.00 1781.38 235.00 1.83

CONTINUITY SUMMARY (AC-FT) = INFLOWs= .1B16E403 EXCESS= .0000E+00 OUTFLOW= ,1816E+03 BASIN STORAGE= .7265E<03 PERCENT ERROR= -0

FOR PLAN = 1 RATIO= .00
RCONZD  MANE 74 922,05 240.78 -94 5.00 919.90 240,00 -94

CONTINUITY SUMMARY (AC=FT) = INFLOWs .92B4E+0Z EXCESS= .0000E+00 QUTFLOW= .92B4E+02 BASIN STORAGE= .7597E-03 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .00
RPIC-B MANE 1.74 435,87 237.27 2.03 5.00 439,01 235.00 2.03

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,4783E+02 EXCESS= .0Q000E+D0 OUTFLOW= .A7B3E+02 BASIN STORAGE= .2578E-03 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .00
APIC-B  MANE 1.78 432.13 236.45 1.599 5.00 430.53 235,00 1,99

CONTINUITY SUMMARY (AC-FT) - INFLOW= .46B5E402 EXCESS= .D000E+00 OUTFLOW= .4G85E402 BASIN STORAGE= .2499E-03 PERCENT ERROR= .0

FOR PLAN = 1 RATIO= .00
MANE

RPIC=B 1.76  417.58 236.27 1.92 5.00  416.38 235,00 1.82
CONTINUITY SUMMARY (AC=FT) = INFLOW= .4522E402 EXCESS= ,0000£+00 OUTFLOW= .4522E402 BASIN STORAGE= . 2493E=03 PERCENT ERROR= .a
FOR PLAN = 1 RATIO= .00
RPIC-B MANE 1.78 403,10 236.14 1.85 5.00 402.16 235.00 1.85
CONTINUTTY SUMMARY (AC-FT) - INFLOWs .43B0E+02 EXCESS= .0000E+0D OUTFLOW= .4360E+0Z BASIN STORAGE= .2464€-03 PERCENT ERRORs .0
FOR PLAN = 1 RATIO= .00
RPIC-B  MANE 1.78 308.34 236.81 1.83 5.00 396.16 235.00 1.83
CONTINUITY SUMMARY (AC-FT) - INFLOW= 4296E+02 EXCESS= .0000E+00 OUTFLOW= .4296E+02 BASIN STORAGE= ,2533E-03 PERCENT ERROR= 0
FOR PLAN = 1 RATIO= .00
RPIC-B MANE 1.78 303.51 237.29 1.81 5.00 392.22 235.00 1.81
CONTINUITY SUMMARY (AC-FT] - INFLOW= ,4251E+02 EXCESS= .DO000E+00 OUTFLOW= .4250E402 BASIN STORAGE= .2248E-03 PERCENT ERROR= .0
FOR PLAN & 1 RATIO= .00
RPIC-B MANE 1.79 390.10 235.85 1.79 5.00 389.58 235.00 1.79
CONTINUITY SUMMARY (AC-FT) - INFLOW= .421BE+02 EXCESS= .D000E+00 OUTFLOW= .421BE+02 MASIN STORAGE= .2523E-03 PERCENT ERRORs -0
FOR PLAN = 1 RATIO= .00
REIC-B MANE 1.79 386.39 236.40 1.77 5.00 385.05 235.00 L.77
COMTIMUITY SUMMARY (AC-FT) - INFLOWe .4167E4+02 EXCESS= .0000E+00 OUTFLOW= ,4l67E+02 BASIN STORAGE= .2662E-03 PERCENT ERROA= .0

FOR PLAN = 1 RATIO= .00
RPIC=B MANE 2.03 203.87 258,08 .91 5.00 202.47 235,00 -l

CONTINUITY SUMMARY (AC=FT) = INFLOWs .2143E402 EXCESS= .0000£+00 OUTFLOW= .2Z143E402 BASIN STORAGE= .2507E£-03 PERCENT ERRORw :a

*ed NORMAL END OF HEC-1 *%*
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PROPDSED . OUT

1Esadasheenny an

VERSTON 4.1

.
»
*
A
]
‘: RUN DATE
'l

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KnOwWN AS HEC1 (JAN 731,

FLOOD HYDROGRAPH PACKAGE (HEC-1)
Juw 1998

03MARLE TIME 10:06:14

nniqn-mn-nnnwp«nuw*gpnnnﬂmﬂ:untt

aarir

x X O0DOOOE R0 X
X X X x X xX
x X X X %
frees st S sy X KXHNX X
X X % X X
X X X X X X
X K O0000000 X0 XEX

FRRAREARARARSE IR AR S BAE AR RS EA S

U.S. ARMY CORPS DF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

(416) 756-1104

a
*
*
W
*
*
L]
ill!iii**nh-iiﬁkklllDtT!lviﬁﬂﬁﬁiflillﬁ

n
&
.
“
£
*
"

HEC1GS, HECIDE, AND HECLKW.

THE DEFINITIONS OF VARIABLES _RTIMP- AND =RTIOR- MAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF

-AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DAT

ED 28 SEP #1. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMEREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS;WRITE STAGE FREQUENCY,

D5S5:READ TIME

KINEMATIC WAVE: NEW

LTNE

#as EREE %%

D00 O B L P

SERTES AT DESIRED CALCULATION INTERVAL
FINITE DIFFERENCE ALGORITHM

LOSS RATE:GREEN AND AMPT INFILTRATION

HEC=1 TINPUT PAGE 1
p (- [ST I SRS FENT e (e et SRR R P L B e SR SRR . PRSP
“DIAGRAM
10 P e e LT T E Ll bobbdedediolbudedulobidodstatobo
i ST R o e L e R Lt AR B
%u * e q,
ih ¥ ¢ THE SEVENTY g
Ip wE il
] : & PROPOSED CONDITIONS i
10 I s i R btk T e e e L |
I ¥ RETURN PERIOD. . _ 100 & 10 -YLAR B
e M DISTRIBUTION. _ _ _ 6-HOUR SON3 ;.
I "t PROJECT NO_ _ . — — 840.050 bt
I *: FILENAME_ _ - — — — PROPOSED. HL ¥
e A DATE MODELED_ _ - - 2/22/16 %
I = MODELED BY_ _ _ — — JAM, MMC, RRD, SHT "
I *i K S b e s el W
I *: .
;% e Sl e s
10 iwwtuithnwwwaintt*tin-a-tw**n'utﬂn**nol--tnnnwni‘iittfnpw-itti*w
10
io REFERENCED HYDROLOGIC MODELS!
1o 2013 LAS VEGAS VALLEY FLOOD CONTROL MASTER PLAN UPDATE
Ip  CITY OF LAS VEGAS CITY WIDE HYDROLOGY ANALYSIS (PBSE] 1997)
i) CLARK COUNTY REGIONAL FLOOD CONTROL BISTRICT 2008 MASTER PLAN UPDATE
1o GOWAN WATERSHED (ALL)
10 RECOMMENDED DRAINAGE SYSTEM WITH ULTIMATE DEVELOPMENT
10 INPUT FILE = ALLGOW3.DAT
e INPUT FILE DATE = MAY 5, 2008
10 DESIGN STORM = 100-YEAR G6-HR STORM
o STORM DISTRIBUTION = SON #3
0 MODELED BY PBS&I EMICHELE L. D'ALESSANDRO, E.I., CFM)
In CHECKED BY PBS&) (HARSHAL B. DESAL, P-E., CFM)
1o STORM CENTERING = FULL WATERSHED
i IR CARDS CONTALN DARFS BASED ON THE FOLLOWING VALUES:
I
0 AREA DARF
his] 5Q. MI.
In 0-0.5 0.99
10 0.5-1  0.975
10 1-2 0,95
10 2-3 0.925
o 3-4 0,915
in 4=5 0.908
o 5-6 0.903
i 6-7 0.89%
o0 10¥R 0.570
1D
ID IR CARD RATIOS REPRESENT DEFTH-AREA REDUCTION FACTORS (DARF'S)
10
10 100-YEAR, G=)JOUR STORM, SDN3
10
1T 5 0 0 700
1o 5 0 0
IN 5 ] 0
an PREC 0.99 0.973 4,95 0,925 0.915 0.808 0.803 0.893 0.570
HEC=1 INPUT pAGE 2
TDiisirsaduey rraBivninaan Bai wiraasfe big i Sl h v B nia b Fobit s B i mekian Dol flgmicd
KK ONL
KM OFFSITE BASIN ON1
PB R
BA 0.0397
PC 0 p.02 0.057 0.07 0.087 0,108 0.124 0.13 0,13 0.13
PC 0.13 0.13 0.13  0.133 0.14 0.142 0.148 0.158 0.172 0.181
PC 0.19 0.197 0.199 p.2 0.201 0.204 D0.214 0.229 0.241 0.289
pc  ©0.251 0.256 0.27 0.278 0.281 0.283 0.295 0.322 0.352 0.409
pc 0,499 ) 0.71 0.744 0.781L 0.Bl2 0,818 0.B35 0.851 0.856
PC .86 0.BG8 0,876 D.BBB 0.91 0.926 0.93/ 0.95 0.97 0.976
pc  0.982 0.985 .987  0.9E9 0.9 ©0.983 0.993 0,994 0,935 0.5998
pc 0.998 0.999
LS 0 82
page 1
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PROPOSED.OUT
1181

578-3A
W%tl? BASIN 578-3A

0.0259

Q

L1493

CONL
COMBINE 57E-3A AND ONML
2

RCONL
ROUTE CONL TO CanZ
LENGTH SLOPE n=VALUE SHAPE WIDTH 5-SLOPE
3020 027 .040 0 TRAR 50 3
578-38
OFFSITE BASIN 57B-3B
3.00
0.0513
0
166
on2
OFFSITE BASIN ONZ
0.0273
0
.159
HEC-1 INPUT PaGE 3
PRI, DRI DRI (e PRRATE TOR (S, RPN PIeT Ly caa e (PRI - RS 1o

CONZ
MMBIL;E CONL, 578-3B AMD OnZ

578-3D

OFFSITE BASIN 57B-3D
2.94

0,0184
160

OMAR
DNET;E BASIN OM3R
0. 0063
(1]
069

82

CON3R
cnmazgc CoNZ, 578-3D AND DN3R

NS
OFFSLTE BASIN OWS

3.05

0.0147
0 82

-105

578-3C

OFFSITE BASIN 578-3C

3.05

0.0069
87

S1i8

ONG
OFFSITE BASIN ONG
3.04

0.0635
4] 93
057
HEC-1 INPUT PAGE 4
....... . SOOTENET [ TR 1 R (PR R U SRR e
LONG
caﬂu:gi 57R-3C AND ONB
CCONG
CDM!!?E ONS AND COMG
RCCONG
ROUTE CCONG TO CONE
LENGTH SLOPE n-VALUE SHAPE WIDTH S-5LOPE
2015 037 040 0 TRAP 2
Page 2
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KK ONg
KM ONSITS BASIN ONS

KK CONE
KM COMBINE CCONG AND ONB
L{C 2

KE swll

KM REFERENCED FROM 2013 MPU
ga 0,589

FE

LS B7.8

e 0,311

*

KK RSW1l

KM REFERENCED FROM 2013 MPU
KM ROUTE Swll To €5wl?

PROFOSED . OUT

KM FACILITY = ANGEL PARK - CHARLESTON BOULEVARD
KM FACILITY # = APCB 0064, O0BO

€M LINING = RCB
ED 2338 0.0167 0.015

KK swl7

KM REFERENCED FROM 2013 MPU
Ba 0,356

PB 3.30

LS g87.8

up  0.271

v

L« AR RN pREERIE Fine

Kk €3wl7

KM REFERENCED FROM 2013 MPU
KM COMBINE RSW1l AND Swl7
He

a

KK RCSWL7
kM REFERENCED FROM 2013 MPU
KM ROUTE CSW17 TO CSwlB

0 TRAP 7 1]
HEC-1 INPUT PAGE 5
ciialben i e FianeseiBisenreeFrnaaaas B, 1ekusd [- TP

KM FACILITY = ANGEL PARK - CHARLESTON BOULEVARD

KM FACILITY # = APCE 0000,00
KM LINING = RCH
RD 1600 0.014 0.015

KK SW1B
KM REFERENCED FROM 2013 MPU
BA 05

PB 3.27

LS 0 86.8
up 0.271

Kk CSwWiB
KM REFERENCED FROM 2013 MPU
Kg COMBINE RCSW17 AND SW18
H 2

"

KK RCSWLB

KM REFERENCED FROM 2013 MPU
KM ROUTE Cswlf TO cl2a

KM FACILITY = ANGEL PARK 50U
KM FACILITY # = APSO 0254,02
KM NATURAL WASH

KM LENGTH = 5,200

KM SLOPE = 1.4%

KM N o= 0.

KM HYDRAULIC RADIUS = 1.5

KM VELOCITY = 9.2

RM 2 0.157 0.15

-

KK 12a
kM REFEREMCED FROM 2013 MPU

A 0.392

PR 3.20

LS 91.2

up  0.264

w

IO, s R BowwnrusBies
KK €12A

KM REFERENCED FROM 2013 MPU
m COMBINE 12A AND RCSW1E
2

n
KK  RC1ZA

KM REFERENCED FROM Z013 MPU
KM ROUTE THRU 128

01,0019,0050
0 TRAP 11 0

TH

55,0258,0345,0346; apPcE Q00D

HEC-1 INPUT PAGE 6

KM FACILITY = ANGEL PARK SOUTH
KM FACILITY # = APSO 0204, 0205

KM NATURAL WASH
KM LENGTH = 2,600
KM SLOPE = 3.5%
KM N = 0.040

Page 3
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219
220
2

P
(i

T ik P P
o Pk il Pl P
ST N B T

1D.

PROFOSED. QU
MYDRAULIC RAPIUS = 1.5
VELOCITY = 14.5
1 0.08 .15

126
REFERENCED FROM 2013 MPU
0.260

0 91.0
0,233

clie
REFERENCED FROM 2013 MPD
coma:ga 128 AND RC12A

578-2p
OFFSITE BASIN 57B-2A
3.0%
0.0098
0 B7
(159

578-3F
UFFS%‘EE BASIN 578-3F

0.0116
0 87
.142
MWEC-1 INPUT
______ R Tt Rt FEPEE LR
578-3E
DEFSITE BASIN 578-3C
3.06
0.0251
1] 87
L2114
9
ONS1TE BASIN OND
3.06
0.0399
a B2
232

cond
fJ:MEIl;E cize, 57B-2A, 57B-3F, 57B=3E AND OND

RCONY
ROUTE CONO ToO cOWld

LENGTH SLOPE  m=VALUE SHAPE  WIDTH
1540 L6030 040 o TRAP 50
57B-3G
DF;SETE BASTN S7B-3G
0.0023
o 87
072

57B-2B
OFFSITE BASIN 578<28
2.99
0.0047
a
-089

87

57B-2C
OFFSITE BASIN 578-2C
.56

0.0037
]
069

B?

HEC-1 INPUT
U P T P TIPS S0 R LTI

onl0

ONSITE BASIN ON10
0.0177
a

.arg

conl0
couatge cong, 578-3G, 578-2B, 57B-2C AND ONID

CCONLD
CDMEI[gE CONB AND CON10

page 4
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PROPOSED. OUY
OnLiR
ONSITE BASIN ONI1R
2,95
0,0080
]
073

conlln
cumulge cCoWil AMD OMILR

578-2D
OFFSITE BASIN 578-20

3,09
.0088

0 91
.130

578-2E
DFFSITE BASIN 578-2E
3.08

0.0327
1]
.102

91

c578-2E
cunaxga 57B-20 AND 578-2E

HEC-1 INPUT

....... TovvwinbBatnmseiBaecntaidicadiindenis paalivesswmsTacmssoaloganeprBaees

S7B-2G1
OFFSITE BASIN 57B-2GL

0.0026
4]
052

87

oNLlZ
ONSITE BASIN OM1Z
3.
0.018¢
0 B2
121

CoN1Z
cuwnxgs €578-2€, 578-2G1 AND ON12

576-2G2
OFFSITE BASIN 57B-2GZ

3.
0.0073
0
094

87

oNl3
ONS!EE BASIN ON13
0.0187
0 a2
107

coNli
cuMargu coni2, 578-2G2 AND ONI3

578-2F
oF;SéTE BASIN S57B-2F

0. Déog_
167

o1

HEC-1 INPUT

LT AL AR oo, RN SOPR -SiPe i - E PP IOSSERT F RTR. ERRE

578-2H2
OFFSITE BASIN §7R=2HZ
3.04

0.0156
a
.182

87

Ohld
ONSITE BASIN ON14
3.00
0.0054
0
/83

B2

conld
cumulg: C578-2F, 578-ZH2 AND ON14

Page 3
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PEOPOSED. OUT

RCONLA
ROUTE CONL4 TO CONLSR
LENGTH SLOPE  n-VALUE SHAPE WIDTH  S-SLOPE
160 032 040 o TRAF 20 2
=2I
OFFSITE BASIN 57R-2T
2729
0.0072
0 a7
.090
57R-2HL
OFFSITE BASIN 578-ZW1
3.01
10,0291
a a7
. 296
ON1SR
ClNgI;E BASIN ONISR
0.0335
0 B2
111
WEC-1 INPUT PAGE 11
....... 12345&?!910
CONLSR
cmmlglﬁ conl3, coMld4, 578-21, 57=2Ml AND ONISR
OMLGR
DNE.\IT; BASIN DN1GR
0.0171
0 &2
083
CON1BR
cwu:g: CONLSH AND ON1GR
CPPHL
cnmnrgz conigk, CONLIR AND CONLER
DONL
ANSITE BASIN DONL
2.93
0.0169
0 a5
.D90
DaN2
ungn-s BASIN DONZ
0.0304
0 95
.099
COONZ
wMBIr;E CCONIER, CRONL AND DONZ
RCDON2
ROUTE CDONZ TO COON3
LENGTH SLOPE  n-VALUE SHAFE WIDTH  5-SLOPE
1000 048 D18 0 TRAP 10 50
HEC-1 LHPOT PAGE 12
7 LOReEn r AR - (A R SRS e S (G- TR 10
13@=1
REFERENCED FROM 2013 MPU
0.249
; 91.6
0.284
Rcl3a-1
REFERENCED FROM 2013 MPU
ROUTE 138-1 TO ClIE-2
GRIEFLTH PARK DRIVE AND HUALAPAL WAY
3000 0.018 0.016 0 TRAP ] 50
13e-2
REFERENCED FROM 2013 WPU
0.216
B9.7
0.231
Page 6

REPLY APP 0588
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5724



PROPOSED. OUT
c1in-2
REFERENCED FROM 2013 mPU
COMEINE 13B-2 AMD RC138-1
HU&LA;AI WAY AND LOCAL FACILITY

RCl3n-2
REFERENCED FROM 2013 MPU
ROUTE €13B-2 TO CCPIC-A
LINING = GRA:
0.03 o

55
4900 0.021 TRAP a0

104
REFERENCED FROM 2013 MPEU
0.253

3.25
0.351

83.9

R19a
REFERENCED FROM 2013 MPU
ROUTE 18a To €13A-1
UNNAMED ROAD
4300 0.021 0.016 ] TRAP o

HEC-1 INPUT

...... I PP SN ST PP R R

13a-1
REFERENCED FROM 2013 MPU
0,224

Q 81.4
0.302

In-1
REFERENCED FROM 2013 MPU
COMBINE 13A-L1 AND R19A
TOWN %ENTER DRIVE AND SWALE

RC13A-1
REFERENCED FROM 2013 mPu
ROUTE C13A-1 TO €13A-2
NATURAL WasH
TRAVEL LENGTH = 2,800
SLOPE = 2.1%
M o= 0,040
WYDRAULIC RADIUS = 1.5
VELOCITY = 11.4

1 0 0.15

13a-2
REFERENCED FROM 2013 MPU
0.1B8

315

Q 90.0
0.236

clia=2
REFERENCED FROM 2013 MPU
cunszgt 13a=2 aND RCA3A-1

RCL3IA-2
REFERENCED FROM 2013 MPU
ROUTE Cl3A-2 TO CPIC-C
LINING = GRASS
0,03 o

5200 0.015 THAP 40

PIC-C
REFERENCED FROM 2013 MPU
D.243

a 80.4
0.373

HEC-1 INPUT

CPIC-C
REFERENCED FROM 2013 MPU
c{:ﬁalgt PIC-C AND RC13A-2

RCPIC-C
REFERENCED FROM 2013 MPU
ROUTE CPIC-C TO CPIC<A
LINING = GRAS:
0.03 0

=1
2200 0.025 TRAP 40

PIC-A
REFERENCED FROM 2013 MPU

a.159
3.03
0
0.49%

91.1
Page 1

--B..

page 13
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FROPOSED . OUT
a

Kk CPIC=A

KM REFERERCED FROM 2013 MPU
Eg COMBINE REPIC-C AND PIC-A
*

KK CCPIC-A
KM REFERENCED FROM 2013 mpPu
KM r.mutg& CFIC-A AND RC13B-2

HC
-
Kk CH1SR
KM ONSITE BASIN ON1SR
PH 2.95
BA 0.0289
LS 1] 82
uo L2132
-
KK CON18R
KM COMBINE CCPIC-A AND ON1BR
HC 2
"
Kk 57B-1A
KM OFFSITE BASIN 57B-1A
PO .96
Ba  0.0443
LS 85
ue .174
*

HEC-1 IMPUT PAGE 15
B ipas o Bnliinn 5o cupn nn onFennnsnalbyr e Fadia sy Pat ey aan Figomasa 1 - VR 10
KK CCONLAR
KM COMBINE 578-1A AND CON1BR
HE 2
-
KKRCCONLER
KM ROUTE CCON1ER To coon3
KM LENGTH SLOPE  nH-VALUE SHAPE WIDTH
l:m 1520 014 016 4 TRAP 0
Kk S57B-l8
EM OFFSITE BASIN 576-1a
FE .91
#a  0.0301
LS a 93
uo 150
*
KR CF19
KM COMBINE CCON1BR AND 578-18
HC 2
+
KK 57B-1C
KM OFFSITE BASIN S78-1C
PE 2.89
#a 0.0009
LS Q 26
ue 065
.
KK cP2d
KM COMBINE CPLlY9 AND 578-1C
He e
KK DON3
KM ONSITE BASIN DON3
PE 2.91
aa 0.0330
LS Q
up .097
-
KK CDON3
KM COMEINE DON3, CP20 AND COONZ
l'": 3

HEC-1 INPUT PAGE 1E
i | R SR RERRE T B b L Bl PRSP - TR . R R |
kK RCOONT
KM ROUTE CDOM3 TO CDON4
KM LENGTH SLOPE  n=VALUE SHAPE WIDTH
kD 1500 .003 .016 a TRAR 15
Kk DaHd
KM ONSITE BASIN DONA
PE .
Ba D.0272
Ls 0 a5
uo 198
-
KK §7B-4B
'5,.'!‘ OFFSTTE BASIN 578-48
BA  0.0110
LS 0

Puge 8

REPLY APP 0590

CLV300688
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PROPOSED . OUT

591 up 071
592 KK 578-4C +
503 KM OFFSITE BASIN 578B-4C
594 PE 2.
595 BA 0.0122
596 LS 0 96
597 up .118
*
598 KK C57B=4C
599 KM COMBINE 57B-4B AND 57B-4C
600 HC 2
L]
601 KK CDON4
602 KM COMBINE DONA, CDON3 AND C57B-4C
603 HC 3
*
604 KK 578=1
605 KM OFFSITE BASIN 578-1
606 BA 0.0485
607 PE 2.89
608 LS 0 93.7
609 Lo 0.173
610 KK PIC-B
611 KM REFERENCED FROM 2013 MPU
612 BA 0,441
613 PR 2.98
614 LS 0 91.1
615 \:0 0.471
HEC-1 INPUT PAGE 17
LINE L1+ PP, Pnppapps SSRRPRR: PRRTRL 456'."'5910
616 KK RPIC=B
617 KM REFERENCED FROM 2013 MPU
G18 KM ROUTE PIC-B TO CCS7B-4
619 KM FACILITY = ANGEL PARK - PECCOLE 1
620 KM FACILITY # = APPl 00O
621 KM LINING = RCP
622 50 2082 0.024 0,013 0 CIRC &
623 KK  57B-3
624 KM OFFSITE BASIN 578-3
625 BA  0,0481
626 PB 3.06
627 LS 0 89.3
628 l:l) 0.256
629 kk  578-4
630 KM OFFSITE BASIN 57B-4
63l Ba 0.1293
632 PB 2,91
633 LS 0 93.8
634 |;|D 0.202
635 KK C57B-4
636 KM COMBINE 57B-3 AND 578-4
637 HC 2
"
638 KK €C570-4
639 KM COMRINE RPIC-B, 578-1, C57B-4, AND CRON4
640 HC 4
641 zz
o SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (---=) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
54 ONL
68 : 578-34A
74 R A e s
v
v
77 RCONL
81 7 576-38
87 b i on2
a3 R RN AU DI
96 : 578-3D
102 : : ELY
108 AR e e s
] Page 9
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129

132

135

139

145

148

154

161

167

171

178

184

188

200

206

210

222

228

232

238

244

250

256

263

269

273

281

287

290

293

299

302

308

anS

ECDNé. e
v

v
RCCONG

CONB...s

Cconll. ...

CONLIR, . ..

ONE

Swll
v

v
RSW1l

s T ey
v

. 12a

o A
v

128
T P

. 578-2A

R s L kR o el
v

¥
RCONY

; 57B-3G

BB o s e

57B-2E

PROPOSED.OUT

Page 10
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314

317

323

329

332

338

344

347

353

359

365

168

372

378

3B4

390

393

399

402

405

411

417

420

424

430

435

441

446

451

457

462

468

473

483

489

493

498

504

¥
REDONZ

PROPOSED. OUT

CS7B-2E. iiiinenans

578=2G1

ONlZ

CONLZ.\avneene

57B-2G2

i : anl3

(o 1o

y 576-2F
! : 578-2H2

; ; 578-21

13p-1
v

v
RE13B-1

cl3s-2
v

v
RC13B-2

13e-2

19A
v

v
R19A

T F el
v

v
RC13A-1

page 11

578-2H1
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PROPOSED. DUT

4 v
. v
508 S RCPIC=C
513 2 ; PIC-A
s19 e ; (<0 A O
523 ; CEPIC A5 aiisnssns
527 2 ONLBR
533 : CORIBR s oo fhs it
536 : ; 578-1A
542 £ CCONIBR. vvevvennnns
i v
545 . RCCoN1dn
549 Z i 578-18
555 i ERE i
558 2 ; 578-1¢
564 5 RO ik narneriins
567 . : pond
573 BEONE e m e e b ein e
v
v
576 REDONS
580 : noN4
586 : : 578-4B
592 : i 3 578-4C
598 . A GEIHAAR: & wiam ciie bt
601 CDTNR o v siniie g 3
604 ; 578-1
610 . : PIC-&
. & v
; 3 v
B16 : i RPIC-B
623 ! : i 570-3
629 : X ; ; 5784
635 . 3 : V) o PRI
638 EERPRRR iy ke S G e s
277 PUNOFE ALSO COMPUTED AT THIS LOCATION
1 EEFARNFAARFFASSHFOAEIANGEFERFAA AN SN R IR RPN R T L e e e T T e e e e
" . - L
" FLOOD WYDROGRAPH PACKAGE (HEC=1) - L) U.5. ARMY CORPS OF ENGINEERS L
¥ JUN 1998 b ) HYDROLOGIC ENGINEERING CENTER "
o VERSION 4.1 . o 609 SECOMD STREET -
b N & DAVIS, CALIFORNIA 95616 .
*  RUN DATE 24FERLG TIME 10:49:22 : : (916} 756-1104
s i
dratdddtddbtadvdrdvendoRvriaTat A EATEREAES dsodscdsddodscdodasdsnaiodaagossanasedn

TR ARE PR PR ST AR A PR A E S N IR SRR RS AR AR AN G E ARG

e R SR I S e e s e A G R N i B L ik AT &
. = -
& 2 THE SEVENTY g
® 3 EME COMPANIES £
v PROPOSED CONDITIONS 0
L . &
kg RETURN PERTOD. _ _ 100 & 10 -YEAR i W
& DISTRIBUTION_ _ _ _ 6-HOUR 5DN3 £
¥ PROJECT NO_ _ _ _ _ B840.050 ;.
vz FILENAME_ _ _ _ _ _ PROPOSED. H1 5
. DATE MODELED. _ _ _ 2/22/16 &
Fage 12

CLV300692
5730

REPLY APP 0594



51 10

iT

FROPOSED, OUT
MODELED BY_ _ . _ _ JAM, MMC, RRD, SHT :

RS FT S T A ddshasnae

ERE R A

REFERENCED HYDROLOGIC WMODELS:

2013 LAS VEGAS VALLEY FLOOD CONTROL MASTER PLAM UPDATE
CITY OF LAS VEGAS CITY WIDE HYDROLOGY ANALYSIS (PBS&] 15997)
CLARE COUNTY REGIDNAL FLOOD CONTROL DISTRICT 2008 MASTER PLAN UPDATE
GOWAN WATERSHED (ALL)

RECOMMENDED DRAINAGE SYSTEM WITH ULTIMATE DEVELOPMENT
INPUT FILE = ALLGOW3.DAT

INPUT FILE DATE = MAY 5, 2008

DESIGN STORM = 100-YEAR 5 HR STORM

STORM DISTRIBUTION = SOM #

MODELED BY PBS&) EM:I:I:HELE L b'ALESSANDRO, E.I., €FM)
CHECKED BY PBS&) (HARSHAL B. DESAIL, P.E., CF )

STORM CENTERING = FULL WATERSHED

1R CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:

AREA DBARF
50. MI,

0-0.5 Q.99
0.5-1 0.975
1-2 0.9
2-3 0.925
3-4 0.915
4-5 0.908
5-6 0.903
-7 0.895
10YR 0.570

IR CARD RATIOS REPRESENT DEPTH-AREA REDUCTION FACTORS (DARF'S)
100-vEAR, G-HOUR STORM, SODN3

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IDATE i 0 STARTING DATE
ITIME 0000  STARTING TIME
NG 700 NUMBER OF HYDROGRAPH ORDINATES
HODATE 3 0 ENDING DATE
HNOTIME 1015 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE  58.25 HOURS

ENGLISH UNITS

b1

R

OPERATION

HYDROGRAPH AT
&

HYDROGRAFH AT
+

2 COMBINED AT
W

ROUTED TO
Ty

HYDROGRAPH AT
&

HYDRDGRAPH AT
ol

3 COMBINED AT
*

HYDROGRAPH AT
+

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHELIT
MULTI=PLAN OPTION
NPLAN 1 NUMBER OF PLANS

MULTI-RATIO QPFTION
RATIOS OF PRECTPITATION
.99 98 .95 .93 .92 81 .90 .89 .57

PEAK FLOW AND STA.GE (END=0F~PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS TN CUBIC FEET PER SECOMD, AREA TN SOUARE MILES
TIME TO PEAK I HOURS

RATIOS APPLIED TO gREEIFITATIUN

STATION AREA PLAN RATIO 1 RATIO 2 RATIO RATIO 4 RATIO 5 RATIO 6
i .98 5 .93 .92 -4}
oNl .04 1 FLOW 50, 49, 47. 45, a4, 43.
TIME 3.58 3.58 3.58 3.58 3.58 3.58
576-3A 03 1 Fuow R 34, R 32, aL.
TIME | 3.58 3.58 3.58 3.58 1.58 3.58

s
conl .07 1 FLOW 7 BB 84. 80, 17 76. 75
TIME (\3.59 ) 3.58 3.58 3.58 3.58 3.58
RCONI .07 1 FLOW 86, 84, 80, 77. 76, il
TIME 3.75 3.75 3.75 3.75 3.75 3.75
578-38 .05 1 FLOW 66, B5. 62. 59. 58. 58.
TIME 3 53 3.58 3.58 3.58 3.58 3.58
on? 03 1 FLoW 31 30. 29. 28, 27, 27,
TIME L3.58) 3.5 3.58 3.58 3.58 3.58
conz .14 1 FlLow 164. 160. 153, 145. 143, 141,
TIME 3.67 3.67 3.67 3.67 3.67 3.67

—_—
§78-30 .02 1 FLow 26. 25, 24, 23. 23, 23.
TIME 3.58 3.58 3.58 3.58 3.58 1,58

s page 13

RATIO 7 RATIOBS RATIO 9

42,
3.58

31.
3.58

73.
3.58

3.73

56,
3,58

26.
3.58

137.
3.67

.57

30.
3.83

25,

11.
3.58

55,
3.75

11.

REPLY APP 0595



+H\ﬂ:m:l:nmi.."-PM AT

¢ 3 COMBINER AT

Ihhvunosum AT

+uvnao:;mnu AT

+HYIJRQGMFH AT

4 2 COMBINED AT

i 2 COMBINED AT
ROUTED TO

x

+HYDF!OGRAPH AT
2 COMBINED AT

*

HYDROGRAFH AT
¥

ROUTED TO
£

HYDROGRAPH AT
+

2 COMBINED AT
+

ROUTED TO
HYDROGRAPH AT
&

2 COMBINED AT
+

ROUTED T0
+

HYDROGRAPH AT
+

2 COMBINED AT
b

ROUTED TO
+

HYDROGRAPH AT
+

: 2 COMBINED AT
+mnn¢ﬁWH AT
+annucum AT
+H‘I‘DHC|GRAPI-| AT

HYOROGRAPH AT
i

5 COMBINED AT
+

oN3R oL
COMIR 17
ONS o1
578-3C .01
ONE .00
CONE .01
CCONG .03
RCCONG .03
ong .02
CONB .04
5W1l .59
RSW1L .58
SwW17 -36
CSW1T =94
RESWLF =94
SW1E 1
CSW1B 1.3%
RCSW1B 1.35
1za .38
cl2a 1.74
RC12A 1.74
128 .26
C128 2.00
S7B-2A .01
578-3F .M
578-3E =03
OND .04
CONG 2.08

FlLow
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLODW
TIME

FLOW
TIME
FLOW

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME
FLOW

TIME

FLOW
TIME

PROPOSED. OUT

9. 9. 9.
3.50 | 3.50 3.50
191 187, 178
3.67 3.67 3.67

( 18. 18. 17.
350 3.58  3.58

f " 10, 10.
3.58 3.58 3.58

18, 18, 17.
3.50 3.50 3.50

36. 6. 34.
3.50 3.50 3.50

34. EEN 32.
3.67 3.67 3.67

27. 26. 25.
3.50 3.50 3.50

54, 53, 50.
3.58 3.58 3.58

754, 743, 717.
3.75 3,75 3.75

754. 738. 71z,
3.75 3.75 3.75

479, 469. 452,
3.67 1.67 1.67

1211, 1186. 1143,
3.75 3.75 3.73

519, 507. 489.
.67 3.67 3.67

1718, 1682, 1622
3,78 T3.7E A8

1610, 1576. 1520,
1.92

193 3@
576. 5B5. 547
.67 3.8 .67

2046, 2003, 1932,

(83 3.8 i

2025 1983, 1913
3.92 3.92
"387. 330. 367.
3.5? 3.67 3.67

s, um, _'21_34
3.83 3.83 1.23

14, 14. 13.
3,58 3.8 9.5

17. a7; 16.
3.58 3.58 3.58
3z, 31, 30.
3.67 3.67 1.67
41. 40. 38.

3.67 3,67 3.67

2330, 2281, 2200,
3,85 5.83 3.8%
S’ rage 14

16.
3.58

10.
i.58

3.50

16.
3.50

33.
3.50

3.
3.67

24
3.50

48,
i.58

B86.
3.75

436,
3.67

111
3.75

1101.
3.75

1562
3.75

1464
3.92

1B43.
3.92
355,

2056
3.83

25
3.58
14.
3.58

24.
3.67

36.
3.67

2120.
3.3

167.
3.67

186,
3.58

16.
3.50
32.
3.50

30.
3.67

3.50

463,
3.67

1537,
31.75

1441.
3.92

350,

2024.
3.83

13.
3.58

13.
3.58

29.
3.67

16,
3.50

12,
3.50

30.
3.67

23:
3.50

47,
1.58

2002,
3.83

13.
31.58

15,
3.58
28,

3.67

35.
3.67

?05-1
3.83

REPLY APP 0596

16.
3.50

32,
1.50
30,

3.67

23.
3.50

46.
3.58

1508.
3.75

1414,
3.92

513.
3.67

1798.
3.83

1782,
3.92

s
v By

1987.
3.

28,
3.67

EL
3.67

2048
3

161.
3.67

16.
3.58

16.
3.50

3.
3.50
29.
3.67

22.
3.50

6.
3.58

1061.
3.75

1051,
.75
448,
3.67

1490,
3.75

1397.

3.92

507.

1776.
3.83

28,
3.67

34,
3.67

2023,
3.83

3.50

B5.
3.7%

3.58

14.
3.50

14.
3.67

19.
3.67

330.
3.75

690,
3.92

272,
3.67

BEL.
3.83

BBO.
3.92

o

390.
3.92

6.
3.58

13,
3.7

14.
3.67

1012.
3.02

CLV300694
5732



ROUTED TO
* RCOND

HYOROGRAFH AT
+

576=3G
HYDROGRAPH AT
+ 578-28
HYDROGRAPH AT
* 578-2C
HYDROGRAFH AT
+ oN10
5 COMBINED AT
* CONLD
2 COMBINED AT
+ CCoN10
HYDROGRAPH AT {
* ON11R
2 COMBINED AT
- conlln
DROGRAPH AT
¢HY 57B-2D
HYDROGRAFH AT
* 57B-2E
2 COMBINED AT
+ 5782
HYDROGRAPH AT
+ 57p-201
HYOROGRAFH AT
+ oN12
3 COMBINED AT
- CON12
HYDROGRAPH AT
+ 578-262
HYDROGRAPH AT
+ onl3
3 COMBINED AT
i CaNl3
HYDROGRAPH AT
* 578=2F
HYDROGRAPH AT
+ 57B-2HZ
HYDROGRAPH AT
+ anld
3 COMBINED AT
* CoNl4
ROUTED TO
+ RCON14
HYOROGRAPH AT
+ 57B-21
HYDROGRAPH AT
* 57B-2HL
HYDROGRAPH AT
w ON1SR
5 COMBINED AT
+ CON15R
HYDRDGRAFH AT
+ ON1GR

2.16

.01

.02

.03

.00

.oz

.05

.01

.02

.08

.09

.02

.01

11

L

.01

.03

.03

.26

.02

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME
FLOW

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME
FLOW

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

2307.
3.92

3.50

3,75
41,
3.58

344,
58

gTh
\ELFﬂ‘

PROPOSED. OUT

2259.
3.9

g
I=h

3.50

3.50

2266,
3.92

22B6.
3.92

1.
3.50
2288,
3,02

15
3.58

41,
3.50

35.
3.50

171,
3.58

163,
3.67

3.50
Page 15

2181,
3.92

3.50

3.67

1l.
1.50

30,
3.78

38,
3,58

324.
3.58

21,
3.58

75.
3.50

11.
3.50

21.
3.58

107,
3.50

135.
3.58

19,
3,58

159,
3.58

156.
1.67

19.
3.50

29.
3.75
36,

3.58

312.
3,58

20.
3.50

2071,
3.92

4.
3,50

7,
3.50

10.
3.50

2098,
3.92

14.
3.58

38,
3.50

307.
3.58

20.
3.50

10.
3,50

20.
3.58

104.
3.50

132,
3.58

35,
3.58

304.
3.58

20,

2039,
3.92

2057
3.92

37,
3.50

50.
3,50

3.50

20.
3,58

73.
3.50

154.
3.58

151,
3.67

10.
3.50

28,
3.7%

35.
3.58

301.
3.58

2014,
1.92

2032,
3.092

2033,
j.92

14,
3.58

3,58

72,
3,50

1012,
3.92

1015.
3.92

49.
3.58

69,
3.58

Ll
o

N
3.67

9.
3,58

31,58

142.
3.58

8.
3.50

REPLY APP 0597



2 COMBINED AT
+

CONLGR .28
3 COMBINED AT
- CPPHL 2.61
HYDROGRAPH AT
* DONL .02
HYDROGRAFH AT
+ DONZ .03
3 COMBINED AT
+ cooN2 2,66
ROUTED TO
* RCDONZ 2.66
HYDROGRAPH AT
* 1ie-1 .25
ROUTED TO
+ RC13B-1 fr
HYDROGRAPH AT
+ 138=2 i 4
2 COMBINED AT
0 clim-2 .47
ROUTED TO
* RE138-2 A7
HYDROGRAPH AT
+ 194 .25
ROUTED TO
T R194 <25
HYDROGRAPH AT
+ 13a-1 222
2 COMBINED AT
+ €13a-1 A8
ROUTED TO
+ RCL3A-1 48
HYD PH AT
+ i 13A-2 .18
2 COMBINED AT
- cl3a-2 .66
ROUTED TO
. RC13a-2 .66
HYDROGRAPH AT
+ PIC-C .24
2 COMBINED AT
. CPIC-C 91
ROUTED TO
+ RCPIC-C .91
HYDROGRAPH AT
+ PIC-A .36
2 COMBINED AT
+ CPIC-A Ls27
2 COMBIMED AT
+ CCPIC-A 1.73
HYDROGRAPH AT
+ ON1BR .03
BINED AT
+ R ConlBR 1.76
HYDROGRAPH AT
+ S78-1A <D

FLOW
TIME

FLOW
TIME

FLow
TIME

FLOW
TINE

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME
FLOW

TIME

FLOW
TIME

PROPOSED.OUT

364, 356
1,58 358
2692, 2635,
1,83 3.83
34,
.50 3.50
50, 59,
350 38D
2720, 2663.
3 1]
3712, 2655,
.83 ;
(350 a7
ierl 367
e
354, 347,
375 575
310, 304.
3.67 3.67
634. g22
375 3.7%
G4l. 628
3.8 38
a8, 312,
L B X
119, 313,
e 3
08, 303
.75 75
ses. 583,
3.83  3.83
581, 564,
9 3.92
2\ 267,
3.67 1.67
782, 766
83 3.83
781, 765,
.92 .88
(2. 2,
\3.83 3.8
1041, (1020,
T8 {_3.93
1030, 1009,
B T
(356.7 349,
RS I
1386. 1359
; 3783
1997. 1359,
3,92 3,02
| 28 2
3.67  3.67
2013, 1875
3.3 392
2, R )
3.s8) 358
w"  page 18

1

342.
1.58

2543,
3.83

33.
i.50

57,
3.50

2570.
3.83

2561,
3.83

294,
3.67

740,
3,83

738.
3.92

265.
3.83

9E5.
3.02

27.
3,67
19104
3,92

51.
3.58

95,

330, 325,
358 3,58
2450, 2412
.85 am
32, 31.
3.50  3.50
55 55.
150 3.50

476, 2438,
3,83 3.83

2467 . 2429.
3.83

3.83
325. izl
3.67 3.67
324. 320,
3.75 3.75
283, 279,
387 3.67
581. 573
3.75 3.75
586. 578,
3.83 3.8
291. 287.
3.75 3
292, 288.
3.92 3.92
283, 279,
.73 3.75
545. 537.
3.83 3.83
532, sz,
3.92 3.92
249, 246.
3.67 3.67
715, 704,
3.83 3.83
732, 702,
3.92 3.92
256. 252.
3.683 3.8
951, 937.
3.92 3.92
940. 922,
3.92 3.92
326. 322,
3.92 i
1266, 1243,
3.92 .92
1830, 1600,
3.92 j.a2
P 25,
3.67 3.67
1844, 1214,
3.92 3.92
48. A8,
3,58 3.58

Docket REP ID¥cARR 0598380

321,
3.58
2386,

3.683

31.
3.50

54,
3.50

242,
3.83
2404,

3.83

318,
3.67

567.
3.75

572.
83

284.
.75

1799.
3.92

47.
3.58

318.
3.58

282.
3.75

283.
3.92

275.
3.75

241.
3.67

692,
3.83

1224,
3.8

1772,
3.92

24.
3.67
1786.
.92

47.
3.58

113
3.58

2337,
3.B3

31.
3.50
§3.

3.50

2363,
3.83

245.
3.83

905,
3.

B96.
3.82

31z,
3.92

1208.
3.92

1750,
92

24.
3,67

1763.

392

46,
3.58

149.
3.58

53.
.83

wh
[

18.
3.50
31,
3.50
1169,

3.83

1163,
3.92

140.
3.67

294.
3.75

3.92

144.
375

146.
3.92

461.
4.00

165.
3.92

625.

200.
4.00

10.
3.67
905,

4.00

3.58

V300696
734



2 COMBINED AT

+ CCON1BR 1.81
ROUTED TO

+ RCCONLER 1.81
HYDROGRAPH AT

* 578-18 .03
2 COMBINED AT

+ cpll 1.84
HYDROGRAFH AT

+ 578-1C .00
7 COMBIMED AT

+ cr2d 1.84
HYDROGRAPH AT

+ pond .03
3 COMBINED AT

+ chond 4.53
ROUTED TO

¥ RCPON3 4,53
HYDROGRAFH AT

+ DO .03
HYDROGRAPH AT

+ 578-48 .ol
HYDROGRAPH AT

* S7B-4C .01
2 COMBINED AT

+ €578=4C .02
3 COMBINED AT

* CDON4 4.58
HYDROGRAPH AT

+ 578-1 .05
HYDROGRAPH AT

0 PIC-B L4
ROUTED TO

+ RPIC-B 44
HYDROGRAFH AT

+ 57R=F .05
HYDROGRAPH AT

+ S7B-4 7 L3
? COMBINED AT

+ C578-4 .18
4 COMBINED AT

+ cesve-4 5.25

1

15TAQ ELEMENT oT
(MIND
FOR PLAN = 1 RATIO= .00
RCONL MARE 5.00

CONTINUITY SUMMARY

FOR PLAN
RCONL

CONTINUTTY SUMMARY

FOR PLAN
RCOML

(AC-FT) - INFLOW= 5242E+01 EXCESSs _0000E+00 OUTFLOW=

= 1 RATIO= .
MANE

00
5.00

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME
FLOW

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

PEAK

(CFS)

85,62

83.65

(AC-FT} - INFLOW= . 5111E+01

= 1 RATIO= .
MAME

00
5.00

BD.35

2037,
3.9z

2026,
3.92

5310,
3.92

TIME TO
PEAK
(MIN]

225.00

225.00

EXCESS= .0000E+00 QUTFLOWs 51316401 BASIN STORAGE=

225.00

PROPOSED.OUT

1008, (1933,
303 |

1983.
2

50.
3.58

1999,

4602,
3.92

79.
3.58

433,
3.9z

5200,
3.92

VOLUME
(18)

1.50

1.47

1.40

page 17

L

1915,
3.0
40,
3.58
931,

393
2.
3.50

-

i)

62.
1.50

4440
3.92

4412,
3.92

a2,
1.58

23,
3.50

22.
3.50

45,
3,50

4441,
3.92

76.
3.58

418,
3.82

246,
3.67
5020.
3,02
DT

(MIND

5.00
5.00

5.00

1866.
3,92

1848.
3.92

47.
3.58

1864,
3.92

58.
3,67

186.
3.58

238.
3.67

4841.
3.92

1836,

1823,
3.02

22.
3.50

21.
3.50

4766,
3.92

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING

(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW

INTERPOLATED TO

PEAK

(CFS)

85.62

83.65

80,35

PEAK

(MINd

225.00

225.00

225.00

COMPUTATION INTERVAL
TIME TO

1820, 1807,
392 3.82
1804. 1787,
; 3,03
a6, 46,
358 3.58
1819, 1802
592 392
2 2.
1,50 3.50
1819,  1802.
5.9 3.9
59, 58,
156 3.50
4177, AL
393 3.92
4135, 4103,
3,08 3.02
40, 40,
3.58  3.58
22. 2.
350 3.0
21. .
3,50 3.0
43, a2,
3,50 3.50
62 4130.
3.92 3.9
gl
72. 72.
T T
195, 392,
3.0 3.92
392, 390,
102 302
56. 56.
367 3.67
182. 181.
;.58 3.58
233, 232,
S.67 3.6
4709, {isrsj
3,92\ 3.92
VOLUME
(M)
1.50

,G457E-02 PERCENT ERROR=

1.47

1.40

1784.
3.92

1767 .
392
as.

3.58

1782,
3.92

58.
3.50

4002,
3.92

4063
3.92

9.
3.58

22.
3.50

20.
3.50

42.
3.50

52626401 BASIN STORAGE= L 6505E=D2 PERCENT ERROR=

5,58

40.
3,58

205,

202.
3.92

28,
3.67
101.
127.
3.67

2326.

=5

=5

REPLY APP 0599



CONTINUITY SUMMARY

FOR PLAN
RCONL

CONTIRUITY SUMMARY
FOR PLAN

RCONL

CONTIHUITY SUMMARY
FOR_PLAN

RCONL

CONTINUITY SUMMARY

FOR_PLAN
RCON1

(AC-FT) - INFLOW< .4B94E+0L EXCESS=

= 1 RATIO= .00
MANE 5.00 77.02

(AC-FT) - INFLOW= ,4BBOE+D1 EXCESS=

=1 RATIO= .00
MANE 5.00 75.68

[AE-FT) - INFLOWs 4594401 EXCESSe

=1 RATIO= .00

MANE 5.00 74.7%

(AC-FT) = INFLOW= .4535E+01 EXCESS=

= 1 RaTIO= .00
MANE

5.00 74.08

CONTINUITY SUMMARY™ (AC<FT) = INFLOW= .4492E+01 EXCESS=

FOR PLAN
RCONL

CONTINUTITY SUMMARY

FOR PLAN
RCONL

CONTINUITY SUMMARY

FOR PLAN
RCCONG

CONTINUITY SUMMARY

FOR PLAN
RECONG

CONTINUITY SUMMARY

FOR PLAN
RCCONE

CONTINULTY SUMMARY

FOR PLAN
RCCOME

CONTINUITY SUMMARY

FOR PLAN
RCCONG

CONTINUITY SUMMARY

FOR PLAN
RCCONG

CONTINUITY SUMMARY

FOR PLAN
RECOMG

CONTINUITY SUMMARY

FOR PLAM
RCCONG

CONTINULITY SUMMARY

FOR PLAN
RCCONE

CONTINULTY SUMMARY

FOR PLAN
RSW11

= 1 RATIO=
MANE

-00

5.00 73.00

(AC=FT) - INFLOW= ,44256+01 EXCESSw

.00

=1 RATIO=
MANE 4.00

31.17
[AC=FT) = INFLOwWs .1B96E+0]1 EXCESS=

= 1 RATIO= .00
MANE 4.5 34.85

(AC-FT) - INFLOW= .2157E+D1l EXCESS=

.00
9.25

= 1 RATIO=
MANE

14,03
(AC-FT) - INFLOW= ,2106E+01 EXCESSe

.00
4.25

=1 RATIO=
MANE

32.67
(AC-FT) = INFLOW= 20228401 EXCESS=

= 1 RATIO= .00
MANE 4,25 1.3

(AC-FT) - INFLOW= ,1938E+01 EXCESS=

.00
4.25

= 1 RATIO=

MANE 30.77

(AC-FT) = INFLOww 189056401 EXCESS=

.00

= 1 RATIO=
MANE 4.25

30.39
(AC-FT) - INFLOW= .1BS81E+01 EXCESS=

-0

= 1L RATIO=
MANE 4.25

30.11
(AC-FT) - INFLOWs ,1BBSE+0Ll EXCESS=

.00
4,25

=1 RATIO=

MANE 29.68

(AC<FT) = INFLOW= .133BE401 EXCESS=

.00

= 1 RATIO=
MANE 3.7%

14.36
(AC-FT) — INFLOW= ,BAOSE+Q0 EXCESS=

« 1 RaTIO= .00

MANE 1.02 755.16

223,

225,

225.

235.

225,

278.

216

216.

216.

216,

216,

216.

216.

216.

221.

226,

PROPOSED . OUT
.0000E+00 QUTFLOW= .4814E+01 BASIN

oo 1.34 5.00 77.0%

.0000E+00 OUTFLOWs .4699E+01 BASIN

0o 1,32 5.00 75.69

-0000E+D0 OUTFLOW= ,4613E+401 BASIN

o0 1.30 5.00 74.75

DODOE+00 GUTELOW= 45536401 BASIN

] 1.29 5.00 74,08

.0DO0E+DD QUTFLOW= .4511E+01 BASIN

0o 1.27 5.00 73,00

.0000E+00 DUTFLOWs . 4442E+01 BASIN

00 .55 5.00 30.06

L0000E+00 QUTFLOW= , 1909E+01 BASIN

75 1.61 3.00 33.88

.0D00E+00 OUTFLOWs .2182E+01 BASIN

75 1.58 5.00 33.18

_GOODE+D0 QUTFLOW= .2111E+01 BASIN

73 I.51 5.00 31.96

L0DD0E+D0 DUTELOW= .2026E+01 BASIN

75 1,45 5.00 30.7%

L0000E+00 OUTFLOW= .1942E+01 BASIN

75 1.43 5.00 30.27

LODDDE4DD DUTFLOW= . 19098401 BASIN

75 1.41 5.00 29.93

.0000E+00 OUTFLOW= ,1BBBE+0L BASIN

73 1.40 5.00 29.63

. D000E+00 OUTFLOW= .1B869E+01 BASIN

75 1.3§ 5.00 25.30

.DO0DE+D0 OUTFLOW= , 1B42E+01 BASIN

25 .63 5.00 14.02

.0000E+00 OUTFLOW= .B424E+00 BASIN

24 2.08 5.00 753,82

Page 18

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

230.00

STORAGE=

220.00

STORAGE=

420.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220,00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

225.00

REPLY APP 0600

.G374E-0Z PERCENT

1.34

-6290E-02 PERCENT

1.3z

G6256E-02 PERCENT

1.30

LB232E-02 PERCENT

1.29

-G03BE=0Z PERCENT

1.27

(GOLLE-0Z PERCENT

.34

.5556E-02 PERCENT

1.61

L2734E-02 PERCENT

1.57

.270BE-02 PERCENT

1.51

L2BEAE-02 PERCENT

1.45

.2619E-02 PERCENT

1.42

.ZB01E-02 PERCENT

1.41

. 258BE~-02 PERCENT

1.39

.2579E-02 PERCENT

1.37

.2564E=02 PERCENT

<63

.2039e-02 PERCENT

2.08

ERROR=

ERROR=

ERROA-

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRORa

ERROR=

ERROR=

ERROR=

ERRORS

ERROR=

ERROR=

=3

CLV300698
5736



CONTINUITY SUMMARY

FOR_PLAN
RSWLL

CONTINULITY SUMMARY

FOR PLAN
RSWLL

CONTINULTY SUMMARY
FOR PLAN

RSW1l

CONTIHULTY SUMMARY
FOR PLAN

RSW11

CONTINULTY SUMMARY

FOR PLAN
Rswll

CONTINUITY SUMMARY

FOR PLAN
RSWLL

CONTINUITY SUMMARY

FOR PLAN
RSW1L

CONTINUITY SUMMARY

FOR PLAN
RSW1l

CONTINULTY SUMMARY

FOR PLAN
RCSWLT

CONTINULITY SUMMARY

FOR PLAM
RCSWLY

CONTINUITY SUMMARY

FOR PLAN
RCSWLY

CONTINUITY SUMMARY

FOR PLAN
RCSW17

CONTINUITY SUMMARY

FOR PLAN
RCSWL?

CONTINULTY SUMMARY

FOR PLAN
RCEWL7

CONTINUITY SUMMARY

FOR PLAN
RCSW17

CONTINUTTY SUMMARY

FOR PLAN
RCSW17

PROPOSED. OUT

(AC-FT) - INFLOW= L B522E402 EXCESS= .0000E+00 OUTFLOW= L6522E+D2 BASIN
= 1 RaTiO= .00
MANE 1.03 740.95 226.07 2.03 5.00 738.42

(AC-FT) - INFLOW= .GIBOE402 EXCESS= .0000E+00 OUTFLOW= .53B1E+D2 BASIN

= 1 RATIO= .00

MANE 1.0% 714.15 226.19 1.9 5.00 712.14
(AC=FT) - INFLOW= .6145E+02 EXCESS= LODDOE+00 OUTFLOW= .G145E+02 BASIN
« 1 RATIO= .00

MANE 1.06 686.99 226,38 1.8 5.00 685,95

(AC=FT) - INFLOW= .59118+02 EXCESS= .ON0DE+00 OUTFLOW= . 5911E+02 BASIN

= 1 paTIO= .00
MANE

1.07 677.33 225.62 1.85 5.00 675.73

CAC-FT) - INFLOWs= .5818E402 EXCESS= .0000E+00 OUTFLOW= . 581BE+02 BASIN

= 1 RaTIO= .00
MANE

1.07 669,72 225.52 1.83 5,00 GER. 38
(AC-FT) = INFLOW= .5752E+02 EXCESS= 0000400 OUTFLOW= LS7T52E+02 BASIN
- 1 RATIO= .00
MANE 1.08 665.29 226,22 1.82 5.00 B663.31
(AC=FT) - INFLOW= .570BE+02 EXCESS= .O0D0DE+DD OUTFLOW= .5706E+02 BASIN
=1 RATIOs .00
MANE 1.08 656.69 226.27 1.79 5.00 654.91
(AC-FT) = INFLOWs ,5631E+402 EXCESS= _O000E+00 OUTFLOW= .5632E+02 BASIN
= 1l RATIO= .00
MANE 1.43 328.10 225.73 .88 5.00 324.89
CAC-FT) - INFLOW= .2754E402 EXCESS= _DD00E+00 QUTFLOW= ,2754E+02 BASIN
= 1 RATIO= .00
MANE 1.65 1211.98 225.57 2.06 5,00 1210.68

(AC-FT) - INFLOW= .1040E+03 EXCESSe .0000E+00 OUTFLOW= .1040E+03 BASIN

.00

= 1 RATIO=
MANE 1.66  1187.90 225.78 2.02 5.00 1185.71

(AC-FT) - INFLOWs 10180403 EXCESS= .DOD0E+00 QUTFLOW= .101BE+D3 BASIN

=1 RATIO= .00

MANE 1.68 1144.91 225.68 1.94 5.00 1143.40
(AC-FT) = INFLOW= ,9799E402 EXCESS= .0000E+00 OUTFLOW= .9800E+02 BASIN
= 1 RaTIO= .00

MANE 1.71  1102.37 225.64 1.87 5,00 1101.22
(AC=FT) - INFLOW= .0424£402 EXCESS= .0000E+00 OUTFLOW= .9424E402 BASIN
=1 RATIO= .00

MANE 1.72 1087.77 227.00 1.B4 5.00 1083.30

(AC-FT) - INFLOW= .9278E+02 EXCESS= _QD00E+00 OUTFLOWs= ,9279E+02 BASIN

=1 maTIO= .00

MANE 1.73 1077.0B 226,26 1.82 5.00 1072.79
(AC-FT) - INFLOW= .9172E+02 EXCESSw _00D0E+00 OUTFLOW= 91736402 BASIN
= 1 RATIO= .00

MANE 1.73 1069.06  226.95 1.81 5.00 1062,80
{AC-FT) = TNFLOWs .9100E+02 EXCESS= .0000E+00 OUTFLOW= ,0101e+02 BASTN
= 1 RATIO= .00

MANE 1.74  1085.75 226.36 1.78 5.00 1050.97

Page 19

STORAGE= .1654E-02 PERCENT ERROR= .0
225.00 2.03
STORAGE= .1696E=02 PERCENT ERRDR= .0
225.00 1.96
STORAGE= .1622E-D2 PERCENT ERROR= .0
225.00 1.88
STORAGE= .1763E-D2 PERCENT ERROR= .0
225.00 1.85
STORAGE= ,1B312E-02 PERCENT ERROR= .Q
225.00 1.83
STORAGE= .1613E-D2 PERCENT ERROR= .0
225.00 1.82
STORAGE= ,1791E-02 PERCENT ERROR= -0
225.00 1.79
STORAGEm .1761E-02 PERGCENT ERKOR= .0
225,00 .88
STORAGE= ,1787E-02 PERCENT ERROR= .0
225.00 2.06
STORAGE= .392BE<02 PERCENT ERRDR= .0
225.00 2.0z
STORAGE= .3507E-02 PERCENT ERROR= -0
225.00 1.94
STORAGE= .3522E-02 PERCENT ERROR= 0
225.00 1.B7
STORAGE= . 3477E-02 PERCENT ERROR= .0
225.00 1.84
STORAGE= ,3927E-02 PERCENT ERROR= .0
225.00 1.82
STORAGE= . 1B17E-02 PERCENT ERROR= .0
225.00 1.81
STORAGE= ,3937E-02 PERCENT ERROR= il
225.00 1.78

REPLY APP 0601



CONTINUITY SUMMARY

FOR PLAN
RCSWL7

CONTINUITY SUMMARY

FOR PLAM
RCONG

CONTINULTY SUMMARY

FOR PLAN
RCOND

CONTINUITY SUMMARY

FOR_PLAN
RCONG

CONTINUITY SUMMARY

FOR PLAN
RCOND

CONTINUTTY SUMMARY
FOR_PLAN

RCOND

CONTINULITY SUMMARY
FOR PLAN

RCONS

CONTINUITY SUMMARY

FOR PLAN
RCOND

CONTINULITY SUMMARY

FOR PLAN
RCONG

CONTINUITY SUMMARY

FOR FLAN
REONG

CONTINUITY SUMMARY

FOR PLAN
RCONLA

CONTINUITY SUMMARY

FOR PLAN
RCON1A

CONTINUITY SUMMARY
FOR PLAN

RCON14

CONTINUTTY SUMMARY

FOR PLAN
RCON1A

CONTINUITY SUMMARY
FOR PLAN

RCON14

CONTINULITY SUMMARY

FOR PLAN
RCON14

PROPOSED . OUT

(AC-FT) < INFLOW= L 8979E+02 EXCESS= .0D000E+00 OUTFLOW= .BYBDE+0Z BASIN

&= 1 RAT1O=
MANE

.on
2.30

524.08

227.64 -B7

5.00 520.91

(AC=FT) ~ INFLOWs= .438GE+0? EXCESS=  DODOE+O0 OUTFLOW= .43B7E+02 BASIN

=1 RATIO=
MANE

.00
1.67

2325.51

231.44

2.07 5.00 2306.80

(AC-FT) = INFLOW= .2301£403 EXCESS= .0000E+00 DUTFLOW= ,2301E403 BASIN

= 1 RATIO=
MANE

-00
1,68

2279.65

231.58

2.02 5.00 2258.94

(AC-FT) = INFLOW= ,2252E+03 EXCESS= ,0000E+00 OUTFLOW= .2252E403 BASIN

= 1 RATIO=
MANE

.00
1.70

2187.90

232.94

1.85 5.00 2181.01

(AC=FT) ~ INFLOWs .2170E4D3 EXCESSe .0000E+0{) OUTFLOWs .2170E403 BASIN

= 1 RATIO=
MANE

.00
1.72

2118.24

232.70

1.87 .00 2102.63

(AC-FT) - INFLOw= .Z0BEE+03 EXCESS= .Q000E+00 OUTFLOW= ,20BBE+03 BASIN

= 1 RATIC=
MANE

.00
1.73

2088.03

232.28

1.85 5.00 2070.54

(AC=FT) - INFLOW= .20566+03 EXCESS= .0000E+(00 OUTFLOWs . 20566403 BASIN

=1 RaTIO=
MANE

0o
1.74

2062.77

233.22

1.83 5.00 2047.86

(AC-FT) - INFLOW= .2033E+03 EXCESS= 0000E+00 OUTFLOW= .2033E+03 BASIN

= 1 RATID=
MANE

.00
1.75

2050.03

232.14

1.81 5.00 2032.41

(AC-FT) - INFLOW= .20176+03 EXCESS= .0000E+00 OUTFLOW= .2017E+03 BASIN

= 1 RATIO=
MANE

.00
1,75

2021.32

233.22

1.79 5.00 2006.95

(AC<FT] - INFLOW= ,1991E+03 EXCESSe .DO00DE+D0 QUTFLOWs .1991E403 BASIN

= 1 HRATIO=
MANE

.00,
2.268

1012.15%

235.03 -B9

5.00 1012.06

(AC-FT) - INFLOWe ,9BGIE+0Z EXCESS= .0000E+00 OUTFLOW= . 9BG9E+0Z BASIN

= 1 RATIO=
MANE

.00
4.25

167.38

221.00

1.99 5.00 166.33

(AC-FT) = INFLOWe .1179€+02 EXCESS= .0000E+00 OUTFLOW= ,11B1E+03 BASIN

® 1 RATIOw
MANE

0o

4.25

164.16

221.00

1.95 5.00 163.07

(AC-FT) - INFLOW= .11556+02 EXCESS= .DDO0E+D0 OUTFLOW= .1156E+02 BASIN

=1 RATIO=
MANE

.00
4.25

158.77

221.00

1.B& S.00 157.63

(AC=FT) = INFLOW= .1134F+02 EXCESS= .DO000E+00 DUTFLOW= . 11156402 BASIN

= 1 RATIO=
MAKE

.00
4.00

155.50

220.00

1.51 5.00 155.50

(AC-FT) - INFLOW= ,1074E407 EXCESS= .0000£400 OUTFLOWs .1073E402 BASIN

= 1 RATIO=
MANE

.00
4.00

153.27

220.00

1.78 5.00 153.27

(AC-FT) - INFLOW= 10575402 EXCESS= .D000E+00 DUTFLOW= 1058E402 BASIK

= 1 RATIO=
MANE

.00
4.00

151.72

220.00

1.77 5.00 15L.72
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STORAGE=

225.00

ETORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE =

220.00

STORAGE=

220.00

STORAGE=

220.00

. 3511E-02 PERCENT

.87

. IBS7E=0Z PERCENT

2.07

.31236-02 PERCENT

.02

.#B58E-02 FERCENT

1,95

LZORAE-DZ PERCENT

1.88

LF135E=02 PERCENT

1.85

-27B4E-02 PERCENT

1.83

L2736E-02 PERCENT

1.81

.2B3]E-02 PERCENT

1.79

.Z6B0E-02 PERCENT

B9

.3005E~02 PERCENT

1.99

.2635E-02 FERCENT

1.95

.2609E-0Z PERCENT

1.88

L 25B5E-02 PERCENT

1.81

L 2457E-02 PERCENT

1.79

LZ2440E-02 PERCENT

1.77

ERROR=

ERROR=

ERRDA=

ERROA=

ERROR=

ERROM=

ERROR=

ERROR=

ERROR=

ERRORS

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

REPLY APP 0602

CLV300700
5738



CONTIMUTTY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCOWLG
CONTINUITY SUMMARY

FOR PLAN
RCONLA

CONTINUITY SUMMARY

FOR PLAN
RCOONZ

CONTINUITY SUMMARY

FOR_PLAN
RCDONZ

CONTINUITY SUMMARY

FOR PLAN
RCDON

CONTINUTTY SUMMARY

FOR PLAN
RCDONZ

CONTINUITY SUMMARY

FOR PLAN
RCODONZ

CONTINUITY SUMMARY

FOR PLAN
RCDONZ

CONTINUITY SUMMARY

FOR_FLAN
RCDONZ

CONTINUITY SUMMARY

FOR PLAN
RCDONZ

CONTINULTY SUMMARY
FOR PLAN

RCDONZ

CONTINUTTY SUMMARY

FOR PLAM
RCl3B-1

CONTINUITY SUMMARY

FOR_PLAN
RCL3B-1

CONTINUITY SUMMARY

FOR_PLAN
RC13B-1

CONTINULITY SUMMARY

FOR PLAN
RC13B=1

(AC=FT] - INFLOW= ,1046£+02 EXCESS=

= 1 RATID= ,gu

MANE .00 150,60

(AC-FT) = INFLOWs -103BE402 EXCESS=

=1 RrATIO= .00
FANE

4.25 146.52

(AC=FT) - INFLOW= 10248402 EXCESS=

= 1 RATIO= .00
hl

MANE 5.00 78.65

{AC-FT) - INFLOW= .5Ll8BE+01 EXCESSw

o0

« 1 RATIO= .
MANE 81

715.41
(AC-FT) - INFLOW= ,2819E+03 EXCESSw

=1 RATIO=

.00
MANE 8

.81 2659.57
(AC=FT) = INFLOW= .2758E+03 EXCESS=

= 1 RATIO= .00
MANE .B2  25965.17

(AC-FT) - INFLOWe .265GE+03 EXCESSe

=1 RATIO=

.00
MANE .83 2471.39

(AC-FT) = INFLOW= .2556E+03 EMCESS=

=1 RATIO= .00
MANE

.83 2432.44

220.

221

220.

230.

230,

230.

231,

231.09

PROPOSED ., OUT
_DOGOE+00 GUTFLOW= . 1047E+02 BASIN

aa 1.75 5.00 150.60

LOD0DE+DD OUTFLOW= 1039402 BASIN

0o 1.7 5.00 145.67

L0000E+00 OUTFLOW= .10236+02 BASIN

0o B8 s5.00 78,65

.DUODE+00 OUTFLOWs .5194E+01 BASIN

47 1.98 5.00 2711.59

. 0000T+00 OuTFLOW= . 2B19E+03 BASIN

B9 1.94 5.00 2655.45

L DODOE+0D DUTFLOW= . 2758E403 BASIN

51 1.87 5.00 2560.89

.0000E+00 GUTFLOW= .265GE+03 BASIN

ol 1.80 5.00 2467.47

.0000E+00 DUTFLOW= 25566403 BASIN

1.77 5.00 242B.86

(AC=FT) - INFLOW= .2516€+03 EXCESS= .D000E+00 OUTFLOW= .2516E+D3 BASIN

& 1 FRATIO=
MANE

-00

.83 2408.58

(AC-FT) — INFLOW= ,24B7E+403 EXCESS= .00DOE+DD OUTFLOWs .24B7E+03 BASIN

= 1 RATIO= .00
MANE

.84 2387.6B

(AC-FT} = INFLOW= .2467E+403 EXCESS=

oo

= 1 RATIO=
MANE .84

2357.46

(AC-FT) - INFLOW= ,2435E+03 EXCESS=~

230.

230.

230.

&8 1.75 5.00 2403.863

52 1.74 5.00 2382.98

LO000E+00 OUTFLOW= . 24B7E+03 BASIN

40 1.72 5.00 2353.39

L 0000e+00 oUTFLOW= ,2435E+03 BASIN

=1 RATIO= .00

MANE 1.00 1163.71 291.97 .84 5.00 1162.81
(AC<FT) - INFLOW= .119G6£+03 EXCESS= L0000EA00 OUTFLOW= . 1196E+03 BASIN
= 1 RkavIO= .00

MANE 5.00 353.60 225.00 2.27 5.00 353.60

(AC-FT) - INFLOW= ,30Z0E+02 EXCESS=

.00

= 1 RATIO=
MANE 5.00

146,83
(AC-FT) - INFLOW= ,ZOBDE+D2 EXCESS=

.00
5.00

=1

RATIO=
MANE

335.54
{AC-FT) = INFLOWe _2BG0E+(2 EXCESS=

=1 RATIO= .00
MANE

5.00 324.2%

225,

225.

225.

L0000E+00 QUTFLOW= .3021E+02 BASIN

oo .23 5.00 346.83

_DO00E+00 DUTFLOW= . XO61E+02 BASIN

o0 2.15 5:00 335.54

LO000E+00 DUTFLOW= _2BB1E+D2 BASIN

ao .08 5.00 324.25
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STORAGE =

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

235.00

STORAGE=

225,00

STORAGE=

225,00

STORAGE=

225.00

STORAGE=

225.00

.2427E-02 PERCENT

1.75

+241BE=02 PERCENT

1.73

. 2ZABBE-02 PERCENT

-Bg

L2404E~02 PERCENT

1.99

L2945E-03 PERCENT

1.94

,32B5E-03 PERCENT

1.87

-3058E~03 PERCENT

1.80

.2937€-03 PERCENT

L.77

.291BE-03 PERCENT

1.75

L3212E=-03 PERCENT

1.74

.29676-03 PERCENT

1.72

-3233E-03 PERCENT

.84

,3200E-03 PERCENT

2.27

- 1566E=02 PERCENT

2.23

.1548E-02 PERCENT

2:15

.1518e-02 PERCENT

2.08

ERROR=

ERROf

ERHOR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

EKROR=

ERROR =

ERROR=

ERROR=

ERROR=

=-.1

=.1

REPLY APP 0603

CLV300701
5739



FOR PLAN = 1
AN

RC13B-1

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,2721E402 EXCESS= ,000DE+QD OUTFLOW= 27226402 BASIN

FOR_PLAN = 1 RATIO=
REC13A-1  MANE

CONTINUTTY SUMMARY (AC-FT) - INFLOW« .2683E+02 EXCESS= .0000E+00 OUTFLOWS .2B94E+0Z BASIN

FOR PLAN = 1 RATIO=
MANE

RC13p-1

CONTINULTY SUMMARY (AC-FT) - INFLOWs .2673E+02 EXCESS= .0000E+00 OUTFLOW= .2675E+02 BASIN

FOR PLAN = 1 RATIO=
MANE

RC13B=1

CONTINUTTY SUMMARY (AC-FT) - INFLOW= .2B41E+02 EXCESS= .0000€400 OUTFLOW= .2643E402 BASIN

FOR PLAN = 1 RATIO=
MANE

REl3e-1

CONTINUETY SUMMARY CAC-FT) - INFLOWs ,1391E402 EXCESS= .0000E+00 OUTFLOWs .1392£402 BASIN

FOR PLAN = 1 RATIO=
B-2 MANE

RC13B-2

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5392E+02 EXCESS= .D000E+00 QUTFLOW= L530BE+02 BASIN

FOR PLAN = 1 RATIO=
MANE

RCl3g-2

CONTINULTY SUMMARY (AC-FT} - INFLOW= .5282E402 EXCESS= .0OCOE+00 OUTFLOW= 52882402 BASIN

FOR PLAN = 1 RATIO=
MARE

RZ13B-2

CONTINUTTY SUMMARY [AC-FT) - INFLOWs .5100E+02 EXCESS= .0000E+00 OUTFLOWs .5105E+02 BASIN

R PLAN = 1 RATIO=
MAKE

FOI
RC13B=2

CONTINUITY SUMMARY CAC-FT) = INFLOWe _4918F+07 EXCESS= .0Q000E+00 OUTFLOW= _A923E+02 BASIN

FOR PLAW =
RCl3B-2

CONTINUTTY SUMMARY (AC-FT) - INFLOW= .4845E+02 EXCESS= .0000E+00 DUTFLOW= .3BSOE+02 BASIN

FOR PLAN = 1 RATIO=
MANE

RE13p-2

CONTINUITY SUMMARY [AC-FT) - INFLOW (A7T94E+02 EXCESS= .0000E+00 OUTFLOW= .4798E402 BASIN

RC138-2

FOR PLAN = 1 RATIO=
MANE

CONTINUITY SUMMARY (AC-FT) - INFLOWe .4758E+02 EXCESS= .0D000£400 OUTFLOW= .4763e+02 BASIN

OR PLAN = 1 RATIO=
MANE

Fi
RC13B-2

CONTINUTTY SUMMARY CAC-FT) - INFLOWs .A700E+02 EXCESS= .0000E+00 OUTFLOWS LATO5E+02 BASIN

FOR PLAN

=1
RCL3B=2 MANE
CONTINUTTY SUMMARY (AC-FT) - INFLOWs _2427E402 EXCESS= .0000E4DO OUTFLOW= .2430E+402 BASIN

FOR PLAN = 1 RATIO=
MANE

R19A

FONTINUTTY SUMMARY (AC-FT1 - INFLOW= .2930E+02 EXCESS= .DO0DE+00 OUTFLOW= .293BE+02 BASIN

FOR PLAN = 1 RATIO=
MANE

RLO9A

.00
5.00 310.89

.00
5,00 171.06

.00
5.00

318.73

.00
5.00 316,57

oo
5.00 314.32

'E?uo 640,80

0a
5.00 62B.20

.00
5.00 607.17

<00
5.00 586.10

.00
5.00 578.31

.00
5.00 572.39

.00
5.00 568.15

.00
5.00 561.38

.00
5.00 205.27

.00
5.00 318.89

-00
5.00 312.72

225.00

225.00

230.00

230.00

230.00

230.00

230.00

230.00

230.00

230.00

230.00

230,00

230.00

235.00

235.00

235.00

PROPOSED. DUT
CONTINUTTY SUMMARY [AC-FT] - INFLOW= .2760E+02 EXCESSs .0000E+00 OUTFLOW= .2762E+02 BASIN

2.08

2.03

2.01

1.99

1.08

2.18

2,13

2.06

1.0949

1.96

1.94

1.92

1.86

.98

2.18

.13
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5.00

5.00

5,00

5.00

5.00

5,00

5.00

5.00

5.00

5,00

5.00

5.00

§.00

5.00

5.00

5.00

318.73

316.57

114,32

310.59

171.06

640. 80

628.20

607,17

586.10

578,31

572.34

568.15

561.38

2a5.27

318.89

312.72

STORAGE=

225,00

STORAGE=

225.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

2530.00

STORAGE=

230,00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230,00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

REPLY APP 0604

~14B9e-03 PERCENT

2.05

.1ATBE-02 PERCENT

2.03

«1468E=02 PERCENT

2.0

-1462E~-02 PERCENT

1.99

.14526-02 PERCENT

1.05

-1716E-02 PERCENT

2.18

.SB17E-D2 PERCENT

2.13

. S767E-02 PERCENT

2.06

.SBE3E-02 PERCENT

1.59

5597E~-D2 PERCENT

1.96

.7165e-02 PERCENT

1,94

.7136E-02 PERCENT

1.2

VI15E=0Z PERCENT

1.90

.674BE-02 PERCENT

.98

. 7210E-02 PERCENT

2.18

.2006E-02 PERCENT

2.13

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

CLV300702
5740



CONTINUITY SUMMARY
FOR PLAN

R19A

CONTINULITY SUMMARY

FOR PLAN
R18A

CONTINUITY SUMMARY

FOR PLAN
R194

CONTINUITY SUMMARY

FOR PLAN
R19A

CONTINUITY SUMMARY

FOR PLAN
R19A

CONTINUITY SUMMARY

FOR PLAN
R19A

CONTINUITY SUMMARY

FOR PLAN
R10A

CONTINUITY SUMMARY

FOR PLAN
RC13A-2

CONTINUITY SUMMARY

FOR PLAN
RC13A=2

CONTINUITY SUMMARY

FOR PLAN
RC13A-2

CONTINULITY SUMMARY

FOR PLAN
RC13A-2

CONTINULITY SUMMARY

FOR PLAN
RC13A=2

CONTINUITY SUMMARY

FOR PLAN
RC13A-2

CONTINUITY SUMMARY

FOR PLAN
RC13A-2

CONTINUITY SUMMARY

FOR PLAM
RC13A-2

CONTINUITY SUMMARY

FOR PLAN
RC13A-2

(AC-FT) — INFLOW= .2B75E+02 EXCESS=

=1 RATIO= .00
MANE 5.00 302,45
{AC=FT) = INFLOWs= L2774E+02 EXCESS=

= 1 RATIO=
MAME

.00

5.00 292.17

(AC-FT) - INFLOW= ,2B73C+02 EXCESS=

.00

= 1 RATIO=
MANE 5.00

288.05
(AC-FT) - IWFLOW= ,2633E+402 EXCESS=

=1 PRATIO= .00
MaA|

ME 5.00 285.17

(AC-FT) - INFLOW= ,2605E+02 EXCESS=

.00

= 1 RATIO=
MANE 5.00

283.11
(AC-FT) = INFLOWs ,25B5E+02 EXCESS=

=1 RATIO= .00

MANE 5.00 279.82

(AC=FT) - INFLOW= .25530+02 EMCESS=

.00

= 1 RATIO=
MANE 5.00

146.43
(AC-FT) - INFLOW= .1300E+02 EXCESS=

= 1 RATIO= .00
MANE

5.00 780.51

(AC-FT) = INFLOW= .7731E+02 EXCESS=

.00

= 1 RATIOs
MANE 5.00

764.75
(AC-FT) = INFLOW= .7572E+02 EXCLSS=

.00

1 RATIO=
‘MANE 5.00

738.48
(AC=FT) - INFLOW= .73098+02 EXCESS=

00

= 1 RATIO= .
MANE 5.00

712,20
(AC-FT) - INFLOW= .7047E+02 EXCESS=

.00

= 1 RATIO=
MANE 5.00

701.68
(AC-FT) - INFLOW= .B6942E+02 EXCESSw

= 1 RATIO=
MANE

.00

5.00 694.32

{AC-FT) - INFLOW= .B8G9E+D2 EXCESS=

.00

= 1 RATIO=
MANE 5.00

689.06
(AC-FT) - INFLOW= .6BL7E402 EXCESS=

=1 PRATIO= .00
MANE

5.00 6RO 64

(AC-FT) - INFLOW= ,6733E402 EXCESS=

-00

= 1 RATIO=
MANE 5.00

353.55

235.

235.

235,

235,

235.

235,

235,

235.

235.

235,

235.

235,

235,

235,

235,

240.

PROPOSED. OUT
LO000E+00 QUTFLOWs . 2B77E4+02 BASIN

ao 2.06 5.00 302.45

.OODDE+0D DUTFLOW= .277GE+02 BASIN

00 1.98 5.00 292.17

.D000E+00 OUTFLOW= .2675E+D2 BASIN

0o 1.95 5.00 288,05

.0000E+00 OUTFLOW= .2635E+02 BASIN

ao 1.93 5.00 285,17

LO000E+00 OUTFLOW= . 2606E+02 BASIN

oo 1.92 §.00 283.11

LDODDE4DD OUTFLOW= ,2586E+02 BASIN

a0 1.89 5.00 279.82

.0000E+00 DUTFLOW= .2554E+02 BASIN

00 .96 5.00 146.43

LO000E+00 OUTFLOW= .1300E+02 BASIN

0o 2.18 5.00 7B0.51
.DD0OE4D0 OUTFLOWS .7736E+402 BASIN
0a 2.14 5.00 764.75

LODODE+DD QUTELOW= |, 7577E+02 BASIN

0o 2.06 5.00 738.48

L 0000E+00 QUTFLOW= . 7314E+02 BASIN

i3] 1.99 5.00 712.20

LO000E4+00 OUTFLOW= . 70510+02 BASTIN

00 1.96 5.00 701.68

.OD00E+00 OUTFLOW= .6947E+02 BASIN

00 1.94 5.00 694,32

.0000E+00 OUTFLOW= .GB73E+0Z BASIN

00 1.92 5,00 689,06

L OD00E+00 DUTFLOW= .GBZ1E+02 BASIN

Do 1.90 5.00 G80.64

LO000E+00 oUTFLOW= .673BE+02 BASIN

ao .98 5.00 353.55
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STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235,00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235,00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

240.00

.1983E-02 PERCENT

2.06

.1945e-02 PERCENT

1.98

-1906€E-02 PERCENT

1.95

J1B9LE-02 PERCENT

1.83

.1880E-02 PERCENT

1.92

L1872E-02 PERCENT

1.89

. 1BGOE-02 PERCENT

96

.2023E-02 PERCENT

2.18

LB795£-02 PERCENT

2.14

LA721E-02 PERCENT

2.06

-3303e-02 PERCENT

1.99

.B1BOE-02 PERCENT

1.96

.8130E-02 FERCENT

1.94

.BO95E-02 PERCENT

1.92

.7B7RE-02 PERCENT

1.90

.7B3BE-02 PERCENT

-98

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

REPLY APP 0605



FROPOSED. OUT

CONTINUITY SUMMARY [AC-FT) - INFLOWe 3459402 ExCESS= 00006400 OuTFLOWs _34B2E+02 BASIN

FOR PLAN
RCPIC-C

CONTINUITY SUMMARY

FOR PLAN
RCPIC-C

CONTINUTTY SUMMARY

FOR PLAN
REPIC-C

CONTINUTTY SUMMARY

FOR PLAN
RCPIC-C

CONTINUITY SUMMARY

FOR PLAN
RCPIC-C

= 1 RATIO=
MANE

.00
2.90

1036.21

237.50

2-15 5.00 1029.58

(AC-FT) = INFLOW= .1041E+03 EXCESS~ .0000E+0D0 OUTFLOW= . 1041E+03 BASIN

= 1 RATIO=
MANE

-00
2.92

1018.48

236.21

it a8 5.00 1009.34

(AC-FT) - INFLOW= .1020E+0% EXCESS= ,0000E+00 QUTFLOW= .1020£+03 BASIN

=1 RATIO=
MANE

.00
2.95

933.10

236.05

2.03 5.00 975.10

(AC-FT) = INFLOWe .9842E+02 EXCESS= .0000E+00 OUTFLOW= ,9843E+02 BASIN

= 1 RATIO=
MANE

.00
2.99

947.55

235.94

1.96 5.00 940.20

{AC=FT) = INFLOW= .94B7E+02 EXCESS= .0Q00E+00 CUTFLOW= .94B8E+DZ BASIN

= 1 RATIO=
MANE

.00
i.00

935.30

237.12

1.93 5.00 921.65

CONTINUITY SUMMARY (AC-FT) = INFLOW~ .934GE+402 EXCESS+ .0D000E+00 OUTFLOWe . 9347E402 BASIN

FOR PLAN
RCPIC-C

CONTINULTY SUMMARY

FOR PLAN
RCPIC-C

CONTINUITY SUMMARY

FOR_PLAN
RCPIC-C

CONTINULTY SUMMARY

FOR PLAN
RCPIC=C

CONTINULTY SUMMARY

FOR PLAN
RCCONIBR

CONTINUITY SUMMARY

FOR PLAM
RCCON1BR

CONTINUITY SUMMARY
FOR PLAN
RCCONIER
CONTIMUTTY SUMMARY

FOR PLAM
RCCONLAR

CONTINUITY SUMMARY

FOR PLAN
RCCONIBR

CONTINUITY SUMMARY

FOR PLAM
RCCONLBR

CONTINUITY SUMMARY

FOR PLAN
RCCONIBR

= 1 RATIO=
MANE

.00
3.01

923.489

237.96

1.91 5,00 914,93

(AC-FT) - INFLOW= .9247£+02 EXCESS= .0000E+00 QUTFLOW= .9248£+02 BASIN

= 1 RATIO=
MANE

.0
3.02

912.75

235.55

1.80 5.00 907,94

(AC-FT) = INFLOW= .917G6E+02 EXCESS= .0D00E+00 OUTFLOW= .39177E+02 BASIN

= 1 RATIO=
MANE

.00
3.03

906.865

236.52

1.87 5.00 895.54

(AC-FT) - INFLOWw .90B4E+02 EXCESS= .DOOOE+Q0 CUTFLOW= .9084E+02 BASIN

= 1 RATIO=
MANE

Qo
3.82

462.80

240.43 .96

5.00 461.30

(AC-FT] - INFLOW= ,4647E+02 EXCESS= (O000E+00 OUTFLOW= .464BE+02 BASIN

= 1 RATIO=
MANE

.00
2.10

2025.98

234.81

.41 5.00 2025.84

(AC-FT) = INFLOW= .2035E403 EXCESS= ,D000E+00 OUTFLOW= . 2035403 BASIN

= 1 RATIO=
MANE

.00
2.1

1985.99

233.85

2.07 5.00 1982.70

(AC-FT) - INFLOWe _1994E+03 EXCESS= .DOO0E+(00 QUTFLOW= .1994E+03 BASIN

= 1 RATIO=
MANE

.0a
2.12

1916.18

233,69

2.00 5.00 1915.28

(AC=FT) = INFLOW= .1924E+D3 EXCESS= ,DOD0E+00 OUTFLOW= .1924E403 BASIN

= 1 RATIO=
MANE

00
2.14

1850.58

237.90

1.93 5.00  1B47.74

(AC~FT) = INFLOWs= ,1B53E+03 EXCESS= .D0OOE+00 OUTFLOW= .1B53E+03 BASIN

=1 RATIO=
MANE

.00
2.15

1823.83

234,59

1.50 5.00 1823.0%

(AC-FT) - INFLOW= ,1B2TE+03 EXCESS= .0Q000E+00 QUTFLOW= . 1827E4+03 BASIN

= 1 RATIO=
MANE

.00
2.16

1809.04

237.24

1.B8 5.00 1803.87

(AC-FT) - INFLOW= .1B07E+03 EXCESS= .0000E+00 DUTFLOW= .1807E403 BASIN

= 1 RATIOw
MANE

.00
2.18

1793.44

237.68

1.B6 5.00 1786.79

Page 24

STORAGE= .HE11E-02 PERCENT

235.00 2.15

STORAGE= . 2599E-02 PERCENT

235.00 2.11

STORAGE= .2441E-02 PERCENT

235.00 2.03

STORAGE= . 3029E-02 PERCENT

235.00 1.96

STORAGE= .2774E-02 PERCENT

235.00 1.483

STORAGE= .2B40E-02 PERCENT

235.00 1.91

STORAGE= . 2450E-02 PERCENT

235.00 1.89

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR-

ERROR=

STORAGE= .2737E-02 PERCENT ERROR=

235.00 1.87

STORAGEw . 3045E-02 PERCENT

240.00 .96

STORAGE= .2735E-02 PERCENT

235.00 u

STORAGE= . 9016E-03 PERCENT

215.00 2.07

STORAGE= _B716E-03 PERCENT

235.00 2.00

STORAGE= .7622E-03 PERCENT

235.00 1.93

STORAGE= ,7102E-03 FERCENT

235.00 1.50

STORAGE= ,9152E-03 PERCENT

235.00 1.58

STORAGE= ,8510E-03 PERCENT

235.00 1.86

REPLY APP 0606

ERROR=

ERROH=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

0

CLV300704
5742



PROPOSED. DUT

CONTINULTY SUMMARY (AC-FT) - INFLOW= ,17940+03 EXCESS= ,0000E+00 OUTFLOW= 1794401 BASIN

FOR PLAN
RCCON1BR

CONTINUITY SUMMARY

FOR PLAN
RCCON1ER

CONTINUITY SUMMARY

FOR PLAN
RCDONS

CONTINUITY SUMMARY

FOR PLAN
RCOONS

CONTINUITY SUMMARY

FOR PLAN
RCOONS

CONTINUITY SUMMARY

FOR PLAN
RCDON3

CONTINUITY SUMMARY

FOR PLAN
RCDONY

CONTINUITY SUMMARY

FOR PLAN
RCDBONA

CONTINUITY SUMMARY

FOR PLAN
RCDON

CONTINUITY SUMMARY

FOR PLAN
RCDDNE

CONTINULITY SUMMARY

FOR PLAN
REDONS

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC=B

COMTIMUITY SUMMARY
FOR PLAN

RPIC=R

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

.00
2.17

= 1 RATIO=
MANE

1768.17
(AC=FT) = INFLOW= .1772E+03 EXCESS=

.00
£.57

=1 RATIO=

MANE 914.14

(AC-FT) - INFLOW= .9071E+02 EXCESS=

00

=1 RATIO= .
MANE 2.99

4683, 42
(AC-FT) - INFLOW= .4932E+03 EXCESS=

= 1 RATIO= .00
MANE 3.00 4574.67

(AC-FT) - INFLOW= .4827E+03 EXCESS=

= 1 RATIO=

.00
MANE 3.03 4426.73

(AC=FT) = INFLOW= .4654E+03 EXCESS=

.00

= 1 RATIO=
MANE 3.06

4264.36
(AC-FT) - INFLOW= .44B1E+03 EXCESS=

.00

= 1 RATIO=
MANE 3.07

4204.50
(AC-FT) - INFLOW= .44120+03 EXCESSw

1 RATID= .00
MANE .08

4155.53
(AC=FT) = INFLOW= 43646400 EXCESS=

=1 RATIO=
MANE

.00
3.08 4118.34
(AC=FT) = IMFLOW= ,4330E+03 EXCESS=

.00
3.09

= 1 RATIO=

MANE 4065.99

{AC-FT) - INFLOW= .4274E+03 EXCESS=

.00

= 1 RATIO=
MANE i.c8

2050.84
{AC=FT) = INFLOW= ,21400+03 EXCESS=

= 1 RATIO= .00

MANE 1.74 439,87

(AC-FT) = INFLOW= .47B3E+02 EXCESS=

.00

=1 RATIO=
MANE 1.75

432.13
(AC-FT) - INFLOW= ,4G6B5E+02 EXCESS=

= 1 RATIO= .00
MANE 1.76 417.58

(AC-FT) - INFLOW= .4522E402 EXCESS=

.00

= 1 RATIO=
MANE 1.78

403.10
(AC-FT) - INFLOW= ,4360E+02 EXCESS=

=1 RATIO= .00
MANE 1.78 398.34

234,

241,

236,

237,

236.

235,

236,

236,

237,

235,

239,

237,

236.

236.

236.

236.

09 1.84 5.00 1766.93

.DD0DE+DD OUTFLOW= .1772E+03 BASIN

11 .94 5.00 913.08

.0000E+00 ouTFLOW= ,B071E+02 BASIN

06 2.04 5.00 4670.40

LOD0OE+00 OUTFLOW= ,4932E403 BASIN

31 2.00 5.00 4572.21

L0000E+00 OUTFLOW= ,4B2EE+03 BASIN

38 1.93 5.00 4412.02
.00DOE+00 OUTFLOW= ,4653E403 BASIN
48 1.85 5.00 4253.14

L0000E+00 OUTFLOW= ,44810+03 BASIN

34 1.83 5.00  4186.33

LDO00E+00 OUTFLOW= , 4412E+03 BASIN

97 1.81 5.00  4135.11

LO000E+00 DUTFLOW= 4364403 BASIN

49 1.78 5.00  4102.70
.DOD0E+DD QUTFLOW= .4320E+03 BASIN
1 1.77 5.00  4062.61

.DOODE+DD CUTFLOW= .4274E+03 BASIN

21 -89 5.00 2046.31

.D000E+00 DUTFLOW= _2140E+03 BASIN

27 2.03 5.00 439,01

.DOODE+DD OUTFLOW= .47B3E+02 BASIN

45 1.99 5.00 430.53

DO0OE+DD QUTFLOW= 46858402 BASIN

a7 1.92 5.00 416.38

DO0OE+DD DUTFLOW= .4522E+02 BASIN

14 1.85 5.00 402.16

ODOOE+00 DUTFLOW= .436DE+02 BASIN

81 1.83 5.00 396.16

Page 25

STORAGE=

235.00

STORAGE=

240,00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

240.00

STORAGE=

235.00

STORAGLE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

.O037E-D3 PERCENT

1.84

L7374E-03 PERCENT

.94

. 7244E-03 PERCENT

2.04

~1358E-02 PERCENT

2.00

.1409e-02 PERCENT

1.83

.1506E-02 PERCENT

1.B5

L125BE-02 PERCENT

1.83

.1350E-02 PERCENT

1.81

-1751e-02 PERCENT

1.79

-1394E-02 PERCENT

1.77

-1741E=-02 PERCENT

&9

-1324E-02 PERCENT

2.03

L25780=-03 PERCENT

1.59

.2499E-03 PERCENT

1.92

-2493E-03 PERCENT

1.85

.2464E-03 PERCENT

1.83

ERROR=

ERROR=

ERROR=

ERRORs

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRORs

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

REPLY APP 0607



CONTINUITY SUMMARY

FOR PLAK
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINULTY SUMMARY

FOR PLAN
RPIC-B

CONTINULTY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

(AC-FT) - INFLOWe .4296E+02 EXCESS= ,0000E+00 OUTFLOW= _429BE+02 BASIN STORAGE= .2533E-03 PERCENT ERROR= .0
=1 RaTiO= .00

MANE 1.78 393.51 237.29 1.81 235.00 1.81

(AC=FT) - INFLOW= .4251E+02 EXCESS= .0000E+00 OUTFLOWS= L4250E+02 BASIN STORAGE= .2248E-03 PERCENT ERROR= .4
= 1 RaTIO= .00

MANE 1.79 390.10 235.85 .79 235.00 1.79

PROPOSED . OUT

(AC=FT} — INFLOWs ;A21BE+02 EXCESS= .000DE+00 OUTFLOW= L4218E402 BASIN STORAGE= .2523E-03 PERCENT ERROR= -a

« 1 mraTIO= .00
MANE

1.29 386,39 236.40

(AC-FT) - INFLOW= .4167E+02 EXCESS= L0000E+00 QUTFLOW= .ALETE+D2 BASIN STORAGE= .2662E-03 PERCENT ERROR= .0

= 1 RATID=

.00
MARE 2.03 203.87 238.08

(AC-FT) = INFLOW= .2143£402 EXCESS= ,0000E+00 OUTFLOW= . 21438+02 BASIN STORAGEs .2507€-03 PEHCENT ERROR= .0

wte HORMAL END OF HEC-1 #**

1.77

g1

Fage 26

235.00 1.77

235.00 .91

REPLY APP 0608
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REPLY APP 0609



CLV300708
5746

REPLY APP 0610




TRAPEZOIDAL CHANNEL

Section A
Flow "Q" 44 cfs OUTPUT:
Manning's "n" 0.025 Velocity 2.91 ft/sec
Slope (%) 0.65 Depth 0.54 ft
Bottom Width 24.0 ft Freeboard 0.63 it
Side Slope (L1) 9.5 H:1V Total Depth 117 ft
Side Slope (Rt) 5.0 H:1V Eroude No. 0.75 ft
Radius 0.0 ft Superelevation  0.00 ft
\\ \\‘ \

oA
Normal depth calculations using Manning's equation G, C. WALLACE COMPANIES
Fb = 1+0.025Vd(1/3) Supercritical; 0.5+V*2/2g Suberitical ENGINEERS | PLANNERS | SURVEVORS

CLV300709
5747

REPLY APP 0611



TRAPEZOIDAL CHANNEL

Section B
Flow "Q" 44 ofg OUTPUT:
Manning's "n" 0.025 Velocity 2.97 fi/sec
Slope (%) 1.20 Depth 0.33 ft
Bottom Width 42.0 ft Freeboard 0.64 ft
Side Slope (Lt) 9.0 H:1V Total Depth 0.97 ft
Radius 0.0 ft Superelevation 0.00 ft
i o

W

Normal depth calculations using Manning's equation G. C. WALLACE COMPANIES

Fb = 140.025VdA(1/3) Supereritical; 0.5+V42/2g Subcritical SHQIGRERS | MLANRERS | SURVEYORS

CLV300710
5748

REPLY APP 0612



TRAPEZOIDAL CHANNEL

Section C

Flow "Q" 59 cfs QUTPUT:
Manning's "n" 0.040 Velocity 4.21 ft/sec
Slope (%) 5.85 Depth 0.33 ft
Bottom Width 42.0 ft Freeboard 107" #
Side Slope (Lt) 3.0 HV Total Depth 1.40 ft
Side Slope (Rt) 2.0 HAV Eraude Mo. 1.30 ft
Radius 0.0 1t Superelevation 0.00 ft

A\

W

Normal depth calculations using Manning's equation G. C. WALLACE COMPANIES
Fb = 1+0.025Vd*(1/3) Supercritical; 0.5+V"2/2g Suberitical FRIGINEERY | TARERS 4 AURVEIRS

REPLY APP 0613

CLV300711
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Manning's "n"  0.034
Bottom Width

Side Slope (Lt)
Side Slope (Rt)
Specific Gravity

RIPRAP CHANNEL

Section C
59 ofs OUTPUT:
Velocity
5.85 Depth
42.0 ft Freeboard
3.0 HAV Total Depth
2.0 H:AV Froude No.
25

Riprap Size D50

W

4.65 ft/s
0.30 ft
1.08 ft
1.38 ft
1.57

4.9 in

G, C. WALLACE COMPANIES
EMGINEERS | PLANNERS | SURVEYORS

REPLY APP 0614
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TRAPEZOIDAL CHANNEL

Section D
FIOW IIQII 59 GfS OUTPUT:
Manning's "n" 0.040 Velocity 3.81 ft/sec
Slope (%) 4.28 Depth 0.36 ft
Bottom Width 42.0 ft Freeboard 1.07 ft
Side Slope (Lt) 3.0 H:1V Total Depth 1.43 ft
Side Slope (Rt) 3.0 H:AV Erotda R, 113 fi
Radius 0.0 ft Superelevation 0.00 ft

" \

Normal depth calculations using Manning's equation G. C. WALLACE COMPANIES
Fb = 1+0.025VdA(1/3) Supercritical; 0.5+V"2/2g Suberitical ENGINEERS | FLANNERS | SURVEYORS

REPLY APP 0615

CLV300713
5751



RIPRAP CHANNEL

Flow "Q" 59 cfs
Manning's "n" 0.033
Slope (%) 4,28
Bottom Width 42.0 ft
Side Slope (Lt) 3.0 H1V
Side Slope (Rt) 3.0 H:1v

Specific Gravity 2.50

Section D

OUTPUT:
Velocity 4.29 ft/s
Depth 0.32 ft
Freeboard 1.07 ft
Total Depth 1.39 ft
Froude No. 1.35

Riprap Size D50 3.8 in

W

G. C. WALLACE COMPANIES

FNGINEETRS | PLANNERS | SURVEYORS

REPLY APP 0616

CLV300714
5752



TRAPEZOIDAL CHANNEL

Section E
FlOW HQH 60 CfS OUTPUT:
Manning's "n" 0.025 Velocity 3.60 ft/sec
Slope (%) 0.50 Depth 1.08 ft
Bottom Width 10.0 ft Freeboard 0.70 ft
Side Slope (L) 2.0 H:1V Total Depth 1.78 ft
Side Slope (Rt) 8.0 H:1V Erouds No. 0.71 ft
Radius 0.0 ft Superelevation 0.00 ft
5\ \ '\

WY
Normal depth calculations using Manning's equation G. C. WALLACE COMPANIES
Fb = 1+0.025Vd"(1/3) Supercritical; 0.5+V"2/2g Suberitical FNGINEFRS | FLANNERS. | SURVEYORS

CLV300715
5753

REPLY APP 0617



TRAPEZOIDAL CHANNEL

Section F

Manning's "n" 0.025 Velocity 4.64 fi/sec
Slope (%) 0.73 Depth 1.07 ft
Bottom Width 10.0 ft Freeboard 0.83 ft
Side Slope (Lt) 2.0 H:1V Total Depth 1.90 ft
Radius 0.0 ft Superelevation 0.00 ft

.

N K A

\\\j>\;j>,

Normal depth calculations using Manning's equation G. C. WALLACE COMPANIES
Fb = 1+0.025Vd*(1/3) Supercritical; 0.5+V"2/2g Suberitical FNGINEERS | PLANNERS | SURVEYORS

REPLY APP 0618
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TRAPEZOIDAL CHANNEL

Section G
FlOW IIQ" 34 Cfs OUTPUT:
Manning's "n" 0.025 Velocity 3.55 ft/sec
Slope (%) 0.61 Depth 0.80 ft
Bottom Width 10.0 it Freeboard 0.70 ft
Side Slope (L1) 2.0 H:V Total Depth 1.50 ft
Side Slope (Rt) 3.0 H:V Fraude No. 0.76 ft
Radius 0.0 ft Superelevation 0.00 ft
\ \ \

A
Normal depth calculations using Manning's equation G, C. WALLACE COMPANIES
Fb = 1+0.025Vd"(1/3) Supercritical; 0.5+V"2/2g Subcritical ENGINEERS | FLANNERS | SURVEYORS

REPLY APP 0619
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TRAPEZOIDAL CHANNEL

Section H (north half)

FIDW “Q!I 33 CfS OUTPUT:
Manning's "n" 0.040 Velocity 3.95 fi/sec
Slope (%) 6.15 Depth 0.56 ft
Bottom Width 0.0 ft Freeboard 1.08 ft
Side Slope (Lt) 3.0 H:1V Total Depth 1.64 ft
Side Slope (Rt)  50.0 H:1V Frotide No. 132 ft
Radius 0.0 ft Superelevation  0.00 ft
L

\\/\\)\/
Normal depth calculations using Manning's equation G. C. WALLACE COMIANIES
Fb = 1+0.025Vd"(1/3) Supercritical; 0.5+V2/2g Suberitical ENQINEERS | PLANNERS | SURVEYORS

REPLY APP 0620

CLV300718
5756



RIPRAP CHANNEL

Section H (north half)

Flow "Q" 33 cfs
Manning's "n" 0.034
Slope (%) 6.15
Bottom Width 0.0 ft

Side Slope (Lt) 3.0 H:1V
Side Slope (Rt)  50.0 H:1V
Specific Gravity  2.50

OUTPUT:
Velocity 4.46 fi/s
Depth 0.53 ft
Freeboard 1.09 ft
Total Depth 1.62 ft
Froude Na. 1.53

Riprap Size D50 4.7 in

W

G, C. WALLACE COMPANIES

ENGINEERS | PLANNERS | SURVEYORS

REPLY APP 0621

CLV300719
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TRAPEZOIDAL CHANNEL

Section H (south half)

Manning's "n" 0.040 Velocity 3.97 ft/sec
Slope (%) 6.15 Depth 0.57 ft
Bottormn Width 0.0 ft Freeboard 1.08 ft
Side Slope (L) 2.0 H:AV Total Depth 1.65 ft
Side Slope (Rt)  50.0 H:AV Frotde No. 131 ft
Radius 0.0 ft Superelevation 0.00 ft
: . T |

W
Normal depth calculations using Manning's equation G. C. WALLACE COMPANIES
Fb = 1+0.025Vd"(1/3) Supercritical; 0.5+V*2/2g Suberitical ENGINEERS | PLANNERS | SURVEYORS

CLV300720
5758

REPLY APP 0622



Manning's "n"

Bottom Width

Side Slope (Lt)
Side Slope (Rt)
Specific Gravity

RIPRAP CHANNEL

Section H (south half)

33 cofs OUTPUT:
0.034 Velocity
6.15 Depth
0.0 ft Freeboard
2.0 HAV Total Depth
50.0 H:AV Froude No.
2.50

Riprap Size D50

W

4.48 fi/s
0.53 ft
1.09 ft
1.62 ft
1.53

4.7 in

. C. WALLACE COMIPANIES
FNGINEERS | PLANNERS | SURVEYORS

REPLY APP 0623

CLV300721
5759



Project Description

Friction Method

Worksheet for Facility 25 - 54-inch RCP

Manning Formula

Solve For Full Flow Diameter

l‘r_jput Data

Roughness Ceefficient 0.013
Channel Slope 2.70
Normal Depth 369
Diameter 3.69
Discharge 181.00
Results

Diameter 3.69
Normal Depth 3.69
Flow Area 10.72
Wetted Perimeter 11.61
Hydraulic Radius 092
Top Width 0.00
Critical Depth 362
Percent Full 100.0
Critical Slope 0.02411
Velocity 17.81
Velocity Head 493
Specific Energy 8.63
Froude Number 0.00
Maximum Discharge 205.46
Discharge Full 191.00
Slope Full 0.02700
Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps Q
GVF Output Data

Upstream Depth 0.00
Profile Description

Profile Headloss 0.00

Average End Depth Over Rise 0.00

3/2/2016 5:24:06 PM

Bentley Systems, Inc. Haestad Methods Solintl@eftewMaster VBi (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203.755-1666 Page 1 of 2

%

ft¥s

ﬂl

fts
ft¥s
ft/ft

%

REPLY APP 0624

CLV300722
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Worksheet for Facility 25 - 54-inch RCP

GVF Output Data

Normal Depth Over Rise
Downstream Velocity
Upstream Velocity
Normal Depth

Critical Depth

Channel Slope

Critical Slope

3/2/2016 5:24:06 PM

100.00
Infinity
Infinity
3.69
362
270
0.02411

Bentley Systems, Inc. Haestad Methods SolBanii@gftesMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2

REPLY APP 0625
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Cross Section for Facility 25 - 54-inch RCP

Project Description

Friction Method Manning Formula

Solve For Full Flow Diameter

Input Data

Roughness Coefficient 0.013
Channel Slope 2.70
Normal Depth 369
Diameter 369
Discharge 191.00

Cross Section Image

3E69ft 369

%

ft¥/s

Bentley Systems, Inc. Haestad Methods SolBéotdyenimwMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Facility 26 - 54-inch RCP

Project Description

Friction Method

Manning Formula

Solve For Full Flow Diameter

Input Data

Roughness Coefficient 0.013
Channel Siope 2.50
Normal Depth 3.54
Diameter 354
Discharge 164.00
Results

Diameter 3.54
Normal Depth 3.54
Flow Area 9.84
Wetted Perimeter 11.12
Hydraulic Radius 0.89
Top Width 0.00
Critical Depth 3.45
Percent Full 100.0
Critical Slope 0.02216
Velocity 16.66
Velocity Head 431
Specific Energy 7.85
Froude Number 0.00
Maximum Discharge 176.42
Discharge Full 164.00
Slope Full 0.02500
Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00
Profile Description

Profile Headloss 0.00

Average End Depth Over Rise 0.00

3/2/2016 6:24:21 PM
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Worksheet for Facility 26 - 54-inch RCP

GVF Output Data
Narmal Depth Over Rise 100.00 %
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 354 ft
Critical Depth 345 ft
Channel Slope 2.50
Critical Slope 0.02216 fyft
Bentley Systems, Inc. Haestad Methods SolBini®pRtewMaster V8i (SELEGTseries 1) [08.11.01.03]
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Cross Section for Facility 26 - 54-inch RCP

Project Description

Friction Method Manning Foermula
Solve For Full Flow Diameater
Input Data

Roughness Coefficient
Channel Slope

Normal Depth
Diameter

Discharge

Cross Section Image

3541t 3.54

0.013
2.50
3.54
354

164.00

%

ft¥s
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Project Description

Friction Method

Worksheet for Facility 27- 36-inch RCP

Manning Formula

Solve For Full Flow Diameter

Input Data

Roughness Coefficient 0.013
Channel Slope 4.50
Normal Depth 209
Diameter 2.09
Discharge 54,00
Results

Diameter 2.09
Normal Depth 2.09
Flow Area 3.43
Wetted Perimeter 6.57
Hydraulic Radius 0.52
Top Width 0.00
Critical Depth 2,07
Percent Full 100.0
Critical Slope 0.04124
Velocity 15,73
Velocity Head 3.85
Specific Energy 594
Froude Number 0.00
Maximum Discharge 58.09
Discharge Full 54.00
Slope Full 0.04500
Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
(GVF Output Data

Upstream Depth 0.00
Praofile Description

Profile Headloss 0.00

Average End Depth Over Rise 0.00

3/2/2016 5:24:30 PM
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Worksheet for Facility 27- 36-inch RCP

GVF Qutput Data

Normal Depth Over Rise
Downstream Velocity
Upstream Velocity
Normal Depth

Critical Depth

Channel Slope

Critical Slope

3/2/2016 5:24:30 PM

100.00
Infinity
Infinity
2.09
2.07
450
0.04124
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Cross Section for Facility 27- 36-inch RCP

‘Project Description

Friction Method Manning Formula

Solve For Full Flow Diameter

Input Data

Roughness Coefficient 0.013
Channel Slope 450 9%
Normal Depth 209 +#t
Diameter 209 #
Discharge 5400 fi¥s

Cross Section Image

2091t 2091t
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Worksheet for Facility 28 - 11x9 RCB

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.015
Channel Slope 1.50 %
Height 9.00 ft
Bottom Width 11.00
Discharge 2128.00 ftys
Results

Narmal Depth 741 f
Flow Area 81.51 #2
Wetted Perimeter 2582 ft
Hydraulic Radius 316 #
Top Width 11.00 f
Critical Depth 10.52 ft
Percent Full 823 %
Critical Slope 0.00622  fi/ft
Velocity 2611 fis
Velocity Head 1059 f
Specific Energy 18.00 #
Froude Number 1.69
Discharge Full 2197.70 fYs
Slope Full 0.01600 fi/it
Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 000 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00
Frofile Description

Profile Headloss 0.00
Average End Depth Over Rise 000 %
Normal Depth Over Rise 8233 9%
Downstream Velocity Infinity  fits

Bentley Systems, Inc. Haestad Methods SolBinti@eRtewMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Facility 28 - 11x9 RCB

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

3/212016 5:24:41 PM

Infinity  ft/s
7.41
10.52
1.50 %
0.00622 f/ft

=
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Cross Section for Facility 28 - 11x9 RCB

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.015
Channel Slope 1.50 %
Normal Depth 741 #
Height 9.00 ft
Bottom Width 11.00 ft
Discharge 2128.00 fi¥/s

Cross Section Image

2.00 f
TA1ft

——moon ————
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Project Description

Friction Method

Worksheet for Facility 29 - 66-inch RCP

Manning Formula

Solve For Full Flow Diameter

[nput Data

Roughness Coefficient 0.013
Channel Slope 2.60
Normal Depth 4.64
Diameter 4.64
Discharge 344.00
Results

Diameter 4.64
Normal Depth 4.64
Flow Area 16.91
Wetted Perimeter 14.58
Hydraulic Radius 1.16
Top Width 0.00
Critical Depth 455
Percent Full 100.0
Critical Slope 0.02329
Velocity 20.35
Velocity Head 643
Specific Energy 11.07
Froude Number 0.00
Maximum Discharge 370.05
Discharge Full 344.00
Slope Full 0.02600
Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00
Profile Description

Profile Headloss 0.00
Average End Depth Over Rise 0.00

3/2/2016 5:30:03 PM
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Worksheet for Facility 29 - 66-inch RCP

GVF Output Data

Normal Depth Over Rise 100.00 %
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  fi/s
Normal Depth 4.64
Critical Depth 455 ft
Channel Slope 260 %
Critical Slope 0.02329 fuyft

Bentley Systems, Inc. Haestad Methods SolRiontl@efteswMaster VBi (SELECTseries 1) [08.11.01.03]
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Cross Section for Facility 29 - 66-inch RCP

Project Description

Friction Method Manning Formula
Solve For Full Flow Diameter
Input Data

Roughness Coefficient
Channel Slope
Normal Depth
Diameter

Dischargae

Cross Section Image

4641 4641

0.013
2.60
4.64
4.64

344.00

%

ft*/s
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Worksheet for Facility 30 - 48-inch RCP

Project Description

Friction Method

Manning Formula

Solve For Full Flow Diameter

InputData

Roughness Coefficient 0.013
Channel Slope 2.50
Nermal Depth 313
Diameter 3.13
Discharge 118.00
Results

Diameter 3.13
Normal Depth 313
Flow Area 7.69
Wetted Perimeter 9.83
Hydraulic Radius 0.78
Top Width 0.00
Critical Depth 3.04
Percent Full 100.0
Critical Slope 0.02208
Velocity 15.34
Velocity Head 3.66
Specific Energy 6.79
Froude Number 0.00
Maximum Discharge 126.95
Discharge Full 118.02
Slope Full 0.02499
Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00
Profile Description

Profile Headloss 0.00

Average End Depth Over Rise 0.00

3/2/12016 5:28:15 PM
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Worksheet for Facility 30 -

48-inch RCP

GVF Output Data

Normal Depth Over Rise
Downstream Velocity
Upstream Velocity
Normal Depth

Critical Depth

Channel Slope

Critical Slope

3/2/12016 5:28:15 PM

100.00
Infinity
Infinity
313
3.04
2.50
0.02208
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Cross Section for Facility 30 - 48-inch RCP

Project Description

Friction Method Manning Formula
Solve For Full Flow Diameter
Input Data

Roughness Coefficient
Channel Slope

MNormal Depth
Diameter

Discharge

Cross Section Image

3137t 3131

0.013
2.50
313
3.13

118.00

Y%

ft¥s

Bentley Systems, Inc. Haestad Methods SolBsotdydfimwMaster V8i (SELECTseries 1) [08.11.01.03]
3/2/12016 5:28:23 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of

REPLY APP 0641

1

CLV300739
5777



Cross Section for Facility 30 - 48-inch RCP

Project Description

Friction Method Manning Formula

Solve For Full Flow Diameter

Input Data

Roughness Coefficient 0.013
Channel Slope 250 %
Normal Depth 313 #
Diameter 313 ft
Discharge 118.00 ft¥s

Cross Section Image

313t 3131
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Worksheet for Facility 31 - 11x8 RCB

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data i

Roughness Coefficient 0.015
Channel Slope 150 %
Height 8.00 it
Bottom Width 11.00 1t
Discharge 1910.00 ft¥s
Results el
Normal Depth 681 ft
Flow Area 7496 ft?
Wetted Perimeter 2463 fi
Hydraulic Radius 3.04 ft
Top Width 11.00 ft
Critical Depth 2.79 f
Percent Full 852 9%
Critical Slope 0.00599 fuft
Velocity 2548 fis
Velocity Head 10.09
Specific Energy 16.80 ft
Froude Number 1.72
Discharge Full 1868.81 fit¥/s
Slope Full 0.01436 fuft
Flow Type Supercritical

GVF Input Data

Downstream Depth 000 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 1t
Profile Description

Profile Headloss 000
Average End Depth Over Rise 000 %
Narmal Depth Over Rise 8518 9%
Downstream Velocity Infinity  fi/s

Bentley Systems, Inc. Haestad Methods SolBiril 8 ftewMaster V8i (SELECTserles 1) [08.11.01.03]
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Worksheet for Facility 31 - 11x8 RCB
GVF Output Data
Upstream Velocity Infinity  ft/s
Normal Depth 6.81 ft
Critical Depth 879 H
Channel Slope 1.50 9%
Critical Slope 0.00599 ft/ft

31212016 6:25:39 PM
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Cross Section for Facility 31 - 11x8 RCB

Project Description

Friction Method
Solve For

Input Data |

Roughness Coefficient
Channel Slope
Normal Depth

Height

Bottom Width
Discharge

Manning Formula

Normal Depth

0.015
150 %
6.81 ft
8.00 ft
11.00 ft

191000 fi¥/s

Cross Section lm‘aga‘

8.00 ft
6.811

———tt00r ——————|
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WSPGW Stations

Referenced from MAIN 1
Queens Borough WSPGW

Culvert Study Stations
-3625.00 -12270.67
-3550.00 -12195.67
-3500.00 -12145.67
-3401.01 -12046.68
-3350.81 -11996.48
-3325.95 -11971.62
-3315.85 -11961.62
-3225.64 -11871.31
-3223.32 -11868.99
-3152.70 -11798.37
-3135.29 -11780.96
-3049.99 -11695.66
-2906.52 -11552.19
-2433.63 -11079.30
-2318.22 -10963.89
-2200.00 -10845.67
-1733.86 -10379.53
-1565.00 -10210.67
-1000.00 -9645.67
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TRANS s'm;. F 0180 3 2 U . T .03:5'; 1 .3;|_ z.:é‘_ 4.11_|_ il 'D“q- Eh I_II-WBN
41951.620' 2621.810 ﬁ‘uni 162'1.509| 1513.Du' 31.93  15.83 3643.74 I .00 ‘ 10.56 ! 25,00 12,000 is.unul 0 A L.
!u,a',l.:l-. ; .l;l'.l$:l- ’ -l .l- s .I. .024!‘3 i 'I.H. y IS..I.!.} . ﬂ-Hrl‘ 7.23 T".ﬂlﬁ fia .OEI-‘ .00 ;O)t
-1187%1.310 2623.180 s‘so_\l 2629.083 151Luu| 32.99 16.689 2645.98 I .00 10.56 l 25.00 12.000 ?s.uoul .00 1 1.0
2.]\; : —.ﬂ'l'is- g LR A= e s .dzsé ¥ .OE_ 3 !.BEl _ 1.|l_|_ .00 g L.DlS 2 .OIEI E .00 I;Dx

| | [ | I
-11AG8.950 2623.000 5.853 2828_883 4671.00 33.37 17.1% 2G846.04 iz.00 10.56 15,00 12.000 25.000 .00 1 1.0

70.620 , 0283 0263 1.86 12.00 2,47 5.-71 -01s -9g =00
T FILE: MAINL.WSW W8 PGW - CIVILDESIGN Version 14.08 PAGE 2
Pragram Package Serial number: 7044
WATER SURFACE PROFILE LISTING Date: 3= 3-2016 Time;10: 3:30
THE SEVENTY

GCW INC. PROJECTH 840,050
FILEWAME: MAINL WEW  JAM

B L L L T T Y

InvErT Depth Watar Q vel Vel gnergy | Super |Critical|Flow Top|Height/|Base wWe Wo wth
Btation Eley {rr) Elev ces) [FPE) Hend Brd.El, Elev Depth Wwiden Dia.-FT|er I.D. 2L pra/Pip
O b ) ORTSR) PN FRROTE (O[O 0 |- B M. 4 PR O o (O R
-11798.370 2625.000 £.882 2630.B82 4673.00 33,20 17.02 2647.80 -80 10.56 25,00 12.000 25,000 =00 i 1.0
I.'J.H.;l" ‘02'?57 9 i i b - .025;. ] .ﬂs_l_ 5.&; i 2.\6_ ) TR . _‘015 ¥l .oé A =00 éﬂk
-11‘79(3.!50‘ naz;.unl s.nsnl 15!1.!5"{‘ IH'?!.IJOI 33.08 lE.!DI 264015 I 12.00 I 10.56 I 25.00 '12.000 | 25‘000‘ .00 1 1.0
ﬂ!.]N‘]‘L .02""9- ¥ g5 = A +3E ~025; & 2.21.- F 12,0; > 2-.5- 3 514 -'--015 e -DC-J‘- .09 R;OX
-<11695.660 2627.860 5.523| 2633 783 4673 .00 3z 87 15.78 2650.86 .00 10.58 25.00 13.000 | 25.000 -00 1 8.4
llim?; i ‘Ui‘.‘ﬂ- k = _|. -I- .t- -QIS; % 3.61- 3 5-?; I 2--“’ v 5.74 .'-1015 Ll JJ;J‘- =00 x;mc
-11!!2.!.90' 2631860 S.Oﬂﬂl 2531.555' 0573-00| 32,41 16.31 2554.1E ! -40 I 10.58 25.00 12.000 | :5>0ﬂ0‘ .09 ' 1 1.0
EDI.JIB;. y .u:TB- j 39 ‘l- -l- .'- _Ml‘:‘ 3 4.8(“- 6.!; ; 2.38‘ 5 5.78 y ._015 =, _06‘- =00 T;O:
—113”"130| 2637.552 E.:!‘.l:!l 2613.TGB| 4673 llﬂl 3L.34 H-Jil 2658.02 l -38 \ 10.58 l 25.00 IH-EDD l 25.0@0‘ =00 | 1 1.0
151\‘!1; i .D:TB. i 0.5 = i L .Dﬂ; : 3.50- g 6.5; : 2.15- ; 5.1% : ‘.015 T _m;‘- .00 *l-!ml
=11182.390 2642.134 E.lel zma_!._r.sl wn_nnl 29.88 1!.!6w 2662.52 ' <34 l 10.56 r 25.00 ll.'l.ﬂﬂtl | 29\01!0‘ =00 ‘ 1 5.0
103‘53; - Laz".'a. 0 R _l- O RS .Dlﬂ; 3 I‘N_ ) S-B;I- 9.11_ 2 5.75 7 _.O'I.-E iF .0;‘7 00 ‘;OK
-11099.300 2645.025 E.!}’Il ISEI.BSFl 1573-ﬂﬂl 28.49 ll-ﬁﬂr 2864 .46 ' 12.00 ! 10,56 , 25.00 |1:-UD¢ : 25p05d‘ -4a T 1 1.0
5?,91; i ,U:TE- 3 =i -l- 9 &3 _Diﬂ; 3 1_30- i 12.0; ’ 1.9!‘ i 5.75 K ._01! o _D(.!‘- =00 :;ox

I I I | | I | I I \
-11019,380 2646.683  7.102 2683.795 4673.00 27.42 11.67 2666.47 13.00 10.56  25.00 13.000 25,000 .00 1 1.0

=|= - -|=- |= -|- == -]- ] e Ah= =h= al s -1- &

55 485 L0278 | | —NSDI -83 | IZ.DDI 1.85 | 575 | =015 | -DQ‘ -04 'IBOK

-10963 890 264B.238 7.449 2655,587 48§72.00 235.14  10.61 2866.30 .o | 10,56 | 25.00 12.0p0 zs.nea‘ .00 1 i .0
3 = o =[= -|- NE ] = -l - |- <= |- == =

16 600 0278 .0135 .38 7.48 1.72 5.78 016 00 .00 nox

# FILE: MAINL, WSW WS POW- CIVILDESION Version 14.08 PAGE 3
Program Package Serial Number: 7044
WATER SURFACE PROFILE LISTING Dater 3- 3-201& Time:10: 3:30
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MAINL.OUT
THE SEVENTY
GCW INC. PROJECTH 840.050
FILEMAME: MAINL.WSW  JAM
T L L e T R e

Invert Pepth Water =} vel yel Energy | Super |Critical|Flew Top|Height/|Base we No Wth
Btation Elev (ET) Elev (CP3} (FP3) Read Grd.EL. Elev | Dopth width |pia.-FT|or I.D. iL  |Pra/wip
-Ef?&gT-. E’h B:??l.!‘ ssbabsan |sesnbsdunk sosnwminn tii-iti}t?:t‘i\f H-HVI:E-*& ?fﬁ?f&? fﬁ?ff&? ?fﬂ.?f- at:it:l.d- *f:fﬁ} ttf?ﬁ L ]
=10937.290 2648.970 7.669 2656.6438 4E873.00 25.38 10.01 2666.BEB .00 10.56 25_00 1z2.000 25.000 .60 1 1.8
34.]7; ” ,GL‘TE- - & ¥:0 " i .012; A _42' 3 'I"S'-l' = I.EBY A §5.75 . T\DIB "7 .DB L .00 l;ﬂx
-10902.920 2649.936 I.Ddil 165‘?.975\| 457].09' 24.21 2,10 2667.08 i 00 10.56 lq?ﬁ-ﬂ\'.‘ lu.nun | 25.000 .00 i 1.0
25.97; i _0!76- A U "l -]- _'- .m.u; ) .2!-}- .!.D:l‘- J..!'I.I. 5.78 ‘l..l:llE .[‘ .Da q -a0 ;Dx
=10877.340 2650.648 a.q!sl 2EL5 . 084 IST].DDl 23.08 H.i'ﬂ'l 2667.36 ' U0 10.566 25.00 12.000 25.000 =00 1 1.0
15.55; 5 _DE‘JB- = Sl B i o .I'.IUD; z ‘18- 3 IIA; d 1-41_ X 5.75% . _.015 e -DEII_ 00 I;UX
-10858.690 2651.167 8.815| HEEG.lH.EI is“l.ﬂnl 2z.01 7.52 26&7.84 I -00 ' 10.58 25.00 ‘12-”5 25.000 -ag 1 1.0
13.011- y .0375- 1 B E'h e A _ﬂﬂ!_;v 3 .11. 2 LO;I- LB)- 7 5.75 -‘-.015 i AIJEI ; =00 n—mx
-10845.670 2651.530 9‘.230| 2660.810 46731.00 20.98 G.04 26687.65 | =00 10.56 25.00 ‘1.’!.000 25.000 .00 1 1.0
6&.11; ] ,DI'.\BD. K T iR 3 ik .UUB;‘_ .51- ) !.Z;I_ 1.21_ B 8.28 _‘_.015 AL .I?IE i -00 ;ux
=10781.500 32652.043 %,.280 zss;.n;l iﬁ?!.hl‘)l 20.98 6.!-1‘ 266818 ; .00 ' 10.56 ' 25.00 ‘1:.0:.15 25.000 .00 I 1 1.0
inl_ﬁﬁ; 3 .DD!D- : i i 5 _l_ .ﬂll'i";‘_ J.J.I-VIY 9.2é|_ 1.21_1_ 9.28 _‘_.015 i G .IIE' ® .20 éﬂl

\ | | | [
-10179.530 2655.250  9.5I6 2664.785 4673.00 20,44  6.49 2671.37 12.00 10.56  25.00

43,904

12.000  25.000 .o i 1.0

- |= -|= |- |
.bgsn .08%74 .23 iz.00 1.18 9.38 015 .OUI .00 BOX

| | | I \
6,39 267%1,6@8 12.00 10.56  25.00

| |
-10335.630 2655.610 9.599 2665.209 4673, 00 20.3248

<= e 1 <l =] -|= == -|- =)= =
105.1324 0080 -006% .73 13.00 i.1s8 §9.28 -ols -0a .00 BOX

| | | \ | |
-10230.500 2656.451 10.068 21E66.519 4673.00 19,34 5 81 2671.3)3 12.00 10.56 25.00 12.000 25.000 .00 1 1.9

15.832 .00d8a .9062 12 11.00 1.10 85.29 <015 .00 .00 BOX
 FILE: MAINL.WSHW WEPGW- CIVILDESIGN Version 14.08 PAGE 4
Frogram Package Serial Number: 7044
WATER SURFACE PROFILE LISTING Date; 3= 3-2016 Time:10; 3:30

THE SEVENTY
GCW ING, PROJECTH 840.050
FILENAME: MAINL.WSW TAM
e nInnnnmMmIImmnmmsnmTImMm I I I TS ST IO Mmoo T I,z

lavert Dapth wacer 2 yel Vel EBnergy | Super |critical |Flow Top|Height/|Base we No Wth
BEaEian Zlev (FT) Eley {CPS) (?P8) Haad crd .21, Elaw Deprh wideh |Dia,=FT|or I.D, IL  |ers/Pip
L/Elem |Ch Slope BF Ave HF SE Dpth|Froude N|Norm Dp gk X-Fall| zZR |[Type Ch

L e L e Ll e el el R e e e T e

w|rwrns |sEsnmnm

-10210.6%0 2&56.4814 10.560 2667.170 4673,00 18.44 5.24 32672.45 .00  10.58 25.00 12,000 25.000 -00 1 1.0
1.5]; . .D\J‘;W- : i ke T .ol .N)SI-. Y .-II‘J- > 10.5; g 1.!1- _11.20 ) -‘B'l.!- T ‘05 ; .ag I;Qx
-10133.140 2656, 999 ll.n'ul :asa.ohl QETI.UGI 17:88 4,60 2672.47 .00 10.56 25.00 12.000 25.000 «00 l i 1.0
1'!.!1; 3 .0056‘ ; o =T s W J}DE;I- YGE- : ll-ﬂ; 3 -55- _12725 i --!115 il -ﬂ; : oo l-lml

-------------------- WARNING - Flow depth near top of box condudt ----e-s--ccamccaaaas

I I [ I | | | |
-10120.820 2657.060 11,082 266,142 4673.00 17.57 4.79 2672.58 -an0 10.56 25.00 12.000 ' ﬂ!.l]ﬂ\]l . 0o r R |
2l -]~ el o) . =[= A e 2} ' 7 -|= -f= a4 |-
HYDRAULIC JUMF
cmsssmmsssssass=asss WARMING - Flow depth near top of box condudt =-=s-sssc--s=roc-aes-
| I
4673.00 18.37 5.8} 2672.%4 =00 10.86 25.00 12.000 25.008 .00 1 1.0

| | I |
-10120.820 2657.060  10.053 2687.113

11.55; i .Dﬂ!.ﬂ. ; i ; £ s .Dﬂﬁé i .29_ ¢ lﬂ'-ﬂ; g 1..19_ _'HJP " _.015 Sy .M_! : 30 l'é.'UK
-10078. 860 :557.:70‘ 5,7:4' zsss.assl 451!.|:DI 20.02 5.23' 2671.22 ! .00 l 10.88 | 2500 I:.z.ﬂan ' 25.uun| oo I 1 1.9
65,51; 3 .UDSD- ’ il s s -'- Anﬂ?; 3 Aﬂﬂ'lv 9.1;|- l.lﬁ_ ﬂll.ﬂﬂ § _.ULB i ADEI' =00 ‘;;ux
-16012 350 ﬂE!‘!.SD]‘ 9_2'Jﬂ'l 2565.375‘ Iﬁ']S.DﬂI 21.00 .85 2573.73| .00 10.56 25.00 12,000 25.000 «00 ‘ 3 1.0

71.90; i .0050' : i 4 i i .DD!; g .!1‘ R 9.1; ; 1.24. -11.1u v -.ﬂ!_'n .l- .I!I\:‘IIh .no ‘-
=5540,438 1557‘951‘ E,lﬁDI 1555.80!‘ lﬂ?!.DDI 22.02 7.53 2674.34 .00 10.56 . 25.00 |12.DUU | 25.ﬂlld| =00 ‘ p (- PR
'.'!.99; ; _UUSI]. g g 2l '|' s .I?IH; = \'Jlrl_ S.I; i I.]i_ _11-70 g _.IH-S e .m;I' =00 ll‘lﬂ:ﬂ
¥ FILE: MATINL.WSW WS PGW - CIVILDEBIGN Version 14.08 PAGE 5

Pregram Package Serial Humber: 7044
WATER SURFACE PROFILT LISTING Datey 3= 3=2016 Time:lo: 3.30
GCW INC. PROJECTH B40.0D50
FILENAME: MATNL.WSW  JAM
P e e R R e R LR e L e L L e e Rty

IAVerE Depth water Q Vel Vel Energy | Super |critical|Flow Top|Height/|Rase Wt Nao Wth
Station Elev (FT) Elev (CFs) (FRS) Head Grd.El. Elev | Depth Wideh (Dia.-FT|or L.D. il  |Prs/pip
L/Elem |Ch Slope SF Ave HF 8§ Dpth|Froude M|Norm Dp R X=Fall| 2zZR |[Type Ch

ARAREEREE | EE S saA By [SFESF S SRS EpEsay SEssEnaEE --n----'n---"- sssmsssss [4ssssnd |sassnnss |sssannss ssntenn|(ssnenan|ntans ssamass
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| |
=866 . 948  2658.334

T4.374 -0as0

=9782.070 2658,707

73.785

40050

-9718.2858 2659.076

72.6815

(9050

=8645.670 2653,.440
25.038 o051
-9616.635 2653.560

70,868 .bos1
-89545.670 Z2ES5.950
148.000 0194

-§400.670 2662.767

JUHCT STH -n1g4

-9305.670 2662.864
ok ‘_
56,330

-3339.280 2EEI.9E0

(0184

143.510 D194
§ PILE: MAINL.WEW

B T T

Invert Depth Watar Q Vel Vel Enerqy | Super |Critleal|Flow Top|Height/|Base Wt Ho Weh
Statien Blev (FT) Elev (cFs) (FPE) Head Grd.El. Elev | Depth Width Dia, -PT|or I.D. 2L |Prs/Pip
L/Elem |Ch Slope SF Ave EF SE Dpth|Froude M|Norm Dp " X-Fall| 2ZR |Type Ch
HAWARARAN |AANRARNW N [ARaNesnr | segeemnns [ sranesrne OQQQQO'!'IFQ-'.OQ "hes s semssan |nssshnen o essen sssapse
-9195,670 2666.750 E.ﬂ'i'll ZETI.Bill di‘t?.ﬂhl 34.32 18.29 2690.11 .08 9.40 25.00 lz.000 25,000 =00 | 1 1.p
WALL ENTRANCE | | | | | |
| |
-9158 670 26&6.750 4.619 2671.369 4177.00 36.17 20.31 2691 .68 -0a 9.54 25.00 12_oo00 l‘.’v-ﬂﬂﬂl bo a -
TRANS STR 0597 ' ' -0211 .63 4.62 2.97 | = D18 .00 =00 IBDJC
| |
=9165.730 2668.537 9.477 2678.014 4177.00 Sl.lsl 15.38 2693.40 .00 12.00 14,070 12.000 \ I.LG'OG' 00 | [} .0
131.507 0897 | | -0152 =21 .48 1.8D a.73 -01s ‘ -DCI' -00 IE'D)C
-9152.324 2669.344 9.762| !E‘Tﬁ.luﬁl nvv.uol 30.55| 14.50 2633.61 | 00 12.00 14.00 In.bﬁﬂ | ld‘ﬂﬂﬂl Lbo | 6 .D
18.337 .0597 | | -0138 25 9.7% 1.72 .73 P15 | <00 =00 |
-5133. 887 2670.438 lﬂ.l‘lill 2580.577| '11'77-00' 25.!4| 13.19 2693.86 -00 | 12.00 1l4.00 12_000 ‘ ll-ﬂﬂﬂJ -0o o -0
14.727 0597 «0122 18 10,24 1.80 .73 B1% ‘ Aﬂﬂ1 80 I!JUK
-9112. 170 26%1_317 10.738 36A2.085 4177.00 27.78 1.93 2684.04 12.00 12.00 12.000 14.000 =00 a -0
|- |- -I- |- B ERE I ERE S R T
BE.330 L5100 .011E 1.03 12.00 1.45 11.34 .D15 ‘ .nu1 .oo Iaox
| | |
=8030.840 2672.200 10_611‘ 2642 . 824 4177.00 24.08 12.325 2695.07 00 12.00 14.00 12.000 14.300‘ =00 | -} -0
4B.BB2 0100 -0119 -58 10.62 1.52 11.34 .b1s - 00 .00 IBDK
| |
-§981.97H 2673.689 10.555 2683.243 4177.00  28:27 12.41 2695.85 .pd 13.00 i4.00 12.000 14.060‘ .on | [ b
afts ae wf= )= == = =|= |- HE == =)= -|= =|= .
272,338 .oLo0 | -0128 3.47 10,58 1.53 1l.34 D15 .ﬂﬂ‘ =00 II!D.'K
|
-B708.640 26%5 413 10.063 2635.475 4177.00 29.65 131.65 32699.12 -00 12.00 la.00 12.000 Ll.ODQ‘ 00 | Q -0
41,260 LOADD -0137 .88 10.0& 1.88% 1134 .01% .00 .00 BOX
¥ FILE: MAINL.WSW W5 PGW - CIVILDREIGN Version 14.08 PAGE T
Program Package Serial Humber: 7044
WATER SURFACE PROFILE LISTING Dake: 3- 31-2018 Time:10: 3:30
THE SEVENTY
GCW INC, PROJECTH B40.050
FILENAME: MAINL.WSW JAM
e T dabssmbbbssdinsddabiodidavidasirrinterisrdiantsendadtbiadivdanbandaniian bavenbai
Invett Depth Water Q Vel Vel Energy | Super |Critical|flow Top|Height/|Base Wt Mo Wth
Station Elev {FT) Elev {CF5) (FP3) Head grd.ELl. Elev | Depth Width Dia.-FT|or I.D. ZL  |Prs/Pip
L/Elem (Ch Blope 4F Ave HE SE Dpth|Froude N|MNarm bp N x-Fall| 2R |Type Ch
phtdeRbdh (AP a s (AN NAER A | WNARAREEE |hEs LR RS Wllrﬂ'vrllkvrl'!‘l' FAAGAAARS | *RARTRS (ARIRERER (PR aadred | Nedeans | whrrens ([ FRANF EARENE
-BEGA.IA0  AGVE.B2E §.977 2685802 4177 .00 26,4831 13.8% 2699.E9 13.00 12.00 1a.00 14.000 .00 [ B

| |
H,43% 2666.783

[ |
B.037 2666.743

\ I
7,306 2666.746

7.663

| |
7,168 2686.756

I
6.814

| |
6-%1' 1669728

|
5.401 2668.265

£.319 2669.378

2310 8.25 2675.08 .00 18.56 28,00  12.000 A0 L Al

*F P ’ .IJW; ; vﬁl- ; ﬂ-i; ¥ 1.4!- -lJ.Zﬂ N --DIS id -Dt;l- -0n l;ox
as'u.nn' 24 .23 9.11 2675.88 .00 10.88 2500 12.000 z!..nnnl ST/ T T

s 25 " .uu;I' .91'I' n.n; i 1.51' _u.eu '|,_015 i .ul;l_ .00 E-lux
2666.739 4673,00 25.41 10.D3 3676.76 .60 10.58 35,00 12.000 : :s.ouol .00 ! B

vy W I .un; 3 1.01‘|- .56 i 1.55‘ 1120 L.nu gy .m.:ll o0 mox
Mumnl 26.65 11.01 2697.37 .00 10.56 25,00 132.000 as.uanl .00 ' 1 1.p

g i Pr ¥ .ms; ) .u_ . '1.3;. F 1.77_ _11.11 i _.015 i .n;l_ .00 I;DX
QGTS-W' i7.18 11.46 2&78.21 .og 10.56 | 25.00 13.000 28 .pog .00 ! 1 1.p

e R »r .015; . 1.11- ; 1.1:1 ; l.sz-l'u.u g F.Oll’a i _csl- .00 lx;mc
666 TR lan.nn' 28.49 13.60 2679,39 .00 10.56 l 25,00 13.000 25,000 .00 , I 1.0

EE i e .U:I.'?; ) l.l!_ i E.!; 7 1.!&‘ E &.58 T _.ozs i .n; i .an ';m:
1513.!:0' 2%.9% 13.15 2&81.88 .00 10.86 25,00 12.000 I 25.M0| .00 v 1 1.6

e i oc¥ .021;. i .ur i 6.96_ ) 1.91 g i _.015 | .u;l_ .00 Té\:nt
4177.00 32.23  16.13 2684.39 .0g 9.40 25.00 |n.uun ! 25.000 00 1 Llp

2k s il .026; ’ !L.S!I.- Z L.{; 2 2.49- : 6.04 -l-.ME St .ﬂal‘ .00 il;-(:\!A‘.
4177.00 32.72  16.63 2685.91 -on I 9.40 25.00 12.000 35.000 .00 ‘ i 1.0

LN i i -025; i 1.21_ f 5.3; ; 1.55_ i 6.04 ‘l_.ﬂlﬁ gL .nai_ .00 ‘x_aax
WS PG W - CIVILDESIGN Version 14.08 FACE E

Program Packige Serial Number: 7044

WATER SURFACE FROFILE LISTING Date. 3- 3-2016 Time:10: 3:30

THE ESEVENTY

|
4673,00

GCW INC. PROJECTH B4l .0SD

FILENAME:

MATNL .Waw

JAM

MAIN1 .OUT

|
25,000

ERsaEssanEy L T e L R o L

12.000
=|= =|= |- a|a == |- B == == |«
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