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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 

1 
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 

1 
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 

2 
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 

2 
REPLY APP 0365 - 

REPLY APP 0395 
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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 

2 
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 

3 
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 

4 

 

 

5 

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 

5 
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 

6 
REPLY APP 1097 - 

REPLY APP 1240 
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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 

7 
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 

7 
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 

8 
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 

9 
REPLY APP 1668 - 

REPLY APP 1742 
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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 

8 
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 

2 
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 

2 
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 

3 
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 

4 

 

 

5 

REPLY APP 0653 - 

REPLY APP 0902 

 

REPLY APP 0903 - 

REPLY APP 0907 
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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 

5 
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 

6 
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 

7 
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 

7 
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 

2 
REPLY APP 0365 - 

REPLY APP 0395 
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DATE DOCUMENT VOLUME PAGE  RANGE 

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 

9 
REPLY APP 1668 - 

REPLY APP 1742 

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 

1 
REPLY APP 0031 - 

REPLY APP 0227 

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 

1 
REPLY APP 0001 - 

REPLY APP 0030 
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DATED this 2nd day of May, 2023. 
 
 BY:  /s/ Debbie Leonard   

 

LAS VEGAS  
CITY ATTORNEY’S OFFICE 

Bryan K. Scott (#4381) 
Jeffrey Galliher (#8078) 

Rebecca Wolfson (#14132) 
495 S. Main Street, 6th Floor 

Las Vegas, NV 89101 
Phone: 702.229.6629  

Fax: 702.386.1749 
bscott@lasvegasnevada.gov  

jgalliher@lasvegasnevada.gov   
rwolfson@lasvegasnevada.gov  

 

McDONALD CARANO LLP 
George F. Ogilvie III (#3552) 

Amanda C. Yen (#9726) 
Christopher Molina (#14092) 

2300 W. Sahara Ave, Suite 1200 
Las Vegas, NV 89102 
Phone: 702.873.4100  

Fax: 702.873.9966 
gogilvie@mcdonaldcarano.com  

ayen@mcdonaldcarano.com  
cmolina@mcdonaldcarano.com 

LEONARD LAW, PC 
Debbie Leonard (#8260) 

955 S. Virginia St., Suite #220  
Reno, NV 89502 

775-964-4656 
debbie@leonardlawpc.com 

 

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 

  



8 

 

CERTIFICATE OF SERVICE 

I HEREBY CERTIFY that I 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 
 

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

Elizabeth Ham  
EHB Companies 
1215 S. Fort Apache Road, Suite 120 
Las Vegas, NV 89117 
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  
 

Steven M. Silva 
Nossaman, LP 
895 Pinebrook Road 
Reno, NV 89509 
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  



9 

 

 
 
 
Micaela Moore 
North Las Vegas City Attorney’s Office 
2250 Las Vegas Blvd. North, #810 
North Las Vegas, NV 89030 
Attorneys for Amicus Curiae  
 

 
 
 
Robert D. Sweetin 
Davison Van Cleve 
300 South 4th Street, Suite 1400 
Las Vegas, NV 89101 
Attorneys for Amicus Curiae  

Nancy Porter 
Lauren A. Landa 
Goicoechea, Di Grazia, Coyle & 
Stanton, Ltd. 
530 Idaho Street 
Elko, NV 89801 
Attorneys for Amicus Curiae  

Leo Cahoon 
501 Mill Street 
Ely, NV 89301 
Attorneys for Amicus Curiae 

 

Dated: May 2, 2023    /s/ Tricia Trevino    

        Tricia Trevino 
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HYDROLOGIC CRITERIA AND DRAINAGE MANUAL 

DRAINAGE STUDY INFORMATION FORM 
Name of Development; The Seventy Date: Marchg0is 

Location of Development a) Descriptive (Cross Sous North'Seuth EE —— ee 

2 Is a partion of all of the subject propery located in a designated FEMA Flood Hazard Area? 

3. |g the property bordered of crossed by an existing of proposed Clark County Regional Flood 

Control District Master Plannad Faclity? 

4. Proposed type of cavelopment (Residential, Commercial, Etc): Concep 

5, Approximate upstream land area which drains to the subject site v-3T350 mi 

6. Ha Yes I No If yas, please idendify documentation: Pec 

7, H known, eer ast the prosatad chars ova SL EA YE 5 

8, Briefly describe your proposed schedule for the subject projec: ASAP 

Submit this form as part of the required drainage study to the local entity which has jnsdiction over 

the subject property. This form may provide sufficient information to serve as tha Concapiual Drainage 

Study. 

*New Required Field 

Review and concurrences of the Clark County Regional Flood Control District is required, 

STANDARD FORM 1 

PAP ogee S00B0QLIN ATE coma SF 1-MWT 006   
CLV17-300519CLV17-300519
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE SUBMITTAL CHECKLIST 

Cr TY 
Address: 1565 § Rainbow Bivd 

City: Las Vegas State: NV Zip: 89146 

Phone 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 Bivd     
  

   

           

       
         

   

      
City: Las Vegas Zip: 80177    

Date Accepted for Review: 

The following checklist is intended as a guide for the engineer preparing a Technical Drainage Study to submit lo 

the local entity and Clark County Regional Flood Control District (if necessary). The listed items are the minimum 

information required prior to the entily performing a review. 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). 

   

Thie document is intended 2s an ald in preparing Technical Drainage Studies. Each sludy submitted is reviewed 

for compliance with local and regional criteria. This form ls not intended to be all inclusive and does not limit the 

extent of tha information, calculations or exhibits which may be necassary to property evaluate the miended land 

usa.     

    

      

            
      
     

If Rems are not applcabie for the subject site, provide N/A. 

|. GENERAL REQUIREMENT 

    

Ne 
Design Manual Standard Form 1 with the engineer's ssal and signature. 

Design Manual Standard Form 4, 

2 copies of the 24" x 35" Drainage Plan. 

N/A Anotarized letier from the adjacent property owner(s) allowing off-site grading or discharge. 

. MAPS AND EXHIBITS 

A copy of a current Flood Insurance Rate Map (FIRM) with the site delineated.    b — 

X A copy of the current CCRFCD Master Pian Update Figure, (F-x), for Flood Control Facilities 

and Environmental areas with the site delineated. 

Draft Revised 52013 ete 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE SUBMITTAL CHECKLIST 

, MAPS AND EXHIBITS (Continued) 

Xo um 

Xs nn 

Off-site drainage basin maps for existing, interim and future conditions showing the existing 

topography, basin boundaries, concantration pointe, and flows in cle. 

On-site drainage basin maps for existing and proposed conditions showing the existing 

topography, basin boundaries, concentration points, and on-site and off-site flows in cfs. 

Vicinity Map with focal and major cross sireets identified and a north arrow. 

Hil. DRAINAGE PLAN 

Draft Revised 5-2013 

Sheet size: 24" x 38” sealed by a registered engineer in the State of Nevada. 

Minimum scala: 

Project name. 

Vicinity Map with local and major cross streets. 

Revision box. 

North arrow and bar scale. 

Engineer'siconsullant's address and phone number. 

Elevation datum and benchmark. 

Legend for symbols and abbreviations. 

Cutffill scarps, where applicable. 

Streat names, grades, widths. 

Proposed future and existing spot grades for top of curbs and street crowns at lot ines, grade 

breaks, and along curb retums on both sides of the street. 

Existing contours encompassing the site and 100 feet beyond with spot elavations for 

important locations, where appropriate. 

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

Proposed typical street sections   
007084 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE SUBMITTAL CHECKLIST 

III, DRAINAGE PLAN (Continued) 

Yes No 

Streets with off-set crowns, 

Proposed contours or spot elevations in sufficient detail to exhibit intended drainage pattems 

and slopes. 

Property lines. 

Right-of-way lines and widths, existing and proposad. 

Existing improvements and their elevations. 

E
E
E
.
 

Delineation of proposed on-site drainage basins indicating area and 10-year and 100-year 

storm peak Sows at basin concentration points. 

Concentration points and drainage flow direction with Q100 and V100 and D100 in streets. 

Cumulative flows, velocity, and direction of flow st 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 fadlities, 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 ining and reinforcement. 

Location and deta of existing, proposed, and future block wal openings. Minimum size is 16" 

x 48°. Wrought iron gate is required for flows > 10 cfs, 

, SH 

x 

 — 

Ee 

x Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc. 

Perimeter retaining wall locations. All existing and proposed walls (rataining screen and flood) 

must be shown with adjacent ground elevations. Flood walls with 8-Inch concrete masonry 

unit. 

Building and/or it numbers, 

Alignment of af existing, proposed, of future Regional Facilities adjacent to fhe site, 

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

proposed floodpisins based on best available information   
Draft Revised 5-2013 «3- 

007085 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE SUBMITTAL CHECKLIST 

Ill. DRAINAGE PLAN (Continued) 

Yeas 

xX 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 lable. Finish floor elevaticns must be a minimum 

of 18 inches above BFE, 

Appropriately elevated “humps” 6 inches above the 100 year water surface elevation al sie 

acoesses where the intent is 1o 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 

i 

Appropriate soil information and Sols Map for existing and future conditions with subbasing 

and property delineated. 

Input and output information for existing conditions from computer models (HEC-1 of TR-58). 

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 a 

statement accepting these resulis. 

x 

wn 

F— 

es 

SD — 

X_ 

xX 

. S— On-site facifitiss must perpetuate fiows through or around the site without significantly 

impacting adjacent proparty owners in accordance with current Nevada Drainage Law, 

Calculation for impervious area for parking lots and LIDS (if required).   
Draft Revised 5-2013 -4- 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE SUBMITTAL CHECKLIST 

V. HYDRAULIC ANALYSIS 

No 

  

NIA Flow split calculations and supporting documentation or reference for the methed of flow spit 

calcuistions used. 

NIA Normal depth street flow calculations and cross section diagrams for all interior and perimeter 

streets. Provide “d x v' products for the Q100 and Q10 flows representing the worst case for 

interior and all perimeter streets. Q100dxv<8&. Q10dxv <6 and 12 foot dry lane for 

rights-of-way > 80 feet. Calculations must be labeled by street name as indicaled on the 

Grading Plan. 

      

             

        

     
   

NA Asummary table of interior and exterior street capacity calculations showing the street name, 

0100 iow, 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 lower half of the opening plugged.) 

X Appropdate hydraulic calcutations ot drainage easement entrance and discharge locations to 

set finish floor elevations, Hydraulic calculations must include submerged weir, superelevation 

and tea intersection losses, where appropriate. 

F 

       
   

          

       

       
   
     

         

        

       
     

Provide necessary freeboard requirements to eet the finished floor elevations of al proposed 

buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less. The 

minimum requirement ks 6 inches above adjacent upstream top of curb, Buildings adjacent lo 

drainage easemants must always be provided with 18 inches of freeboard above the Q100 

welr height or flow depth, whichever is greater, 

[ | 

A complete water surface profile analysis (HEC-2, HEC-RAS, elc.) 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 supercritical flow segments. 

A summary table and a discussion of the results in the text of the report. L
I
 

I 
I 

B
L
 

I 
J 

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

X Hydraulic calculations for culverts and storm drains. D-Load calculations must be provided for 

storm drain pipes in public rights-of-way, including headwater pool inundation. 

X__ The mitigation of nuisance water, both during construction and in the fully developed 

condition, must be addressed. 

Provide BMP type, size and supporting calcuiations for parking lots and LIDs (if required). 

Draft Revised 5-2013 -5- 

007087 
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CITY OF LAS VEGAS 

MINIMUM DRAINAGE STUDY CRITERIA 

STANDARD FORM 2 CHECKLIST SUPPLEMENT 
(Revised 5/18/11) 

  

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 Conirol 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 responsible to ensure the Technical Drainage Study is prepared within the guidelines as set forth 

in the CCRFCD Hydrologic Criteria and Drainage Design Manual {Dasign Manual). 

An appointment 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 Control Section at (702) 229-6541 to 

schedule a submittal appointment 

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

  

   
     

      
A notarized letter from the adjacent property owner(s) allowing off-site grading. (A copy of the letter 

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 submitial i required fo be submitted with one original hard copy 

of the study. Electronic documents should be on a universal computer-readable digital output 

device replicating your submittal. An Indexed Portable Document Format (PDF) or Print Ready 

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

be in color and saved as a separate file 

by initial here, the engineer cn record acknowledges that the electronic copy is an 

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

       
        

     

      

  

  

  

  

      
        

TX |_| i124" X36" copy of the Grading Plan, (including al Detail Sheets) sealed by the engincer 

BN Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade 

  

braaks, and along curb retums on both sides of the street. Note: Proposed top of curb elevations 

must be provided for both sides of roadways even f only half straet construction Is re quired. 

Label existing topography at a minimum 5 foot elevation interval including adjacent developments, 

finished floor elevations of existing buildings and top of existing curbs extending 100 feet around the 

pes ite. (*Measured from the centerline of the adjacent roacway. 

    

       

  

     

    

         

Flood Control Section + 333 N. Rancho Driva « Las Vagas, NV 83106 

Ph. (702) 229-6541 + Fax (702) 382-8551 

Fage 1 
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST 

II. GRADING PLAN INFORMATION 

Proposed on-site and off-site storm drains and other flood control facilities with pan and profile 

sheets for public storm drains showing the class of pipe, (Class lll, IV, V, etc.), design hydraulic 

grade Ine, (HGL) and 100 year slorm flow. A public drainage easement must be provided over on- 

cite storm drains conveying off-site flows. An overflow path must be provided over all storm drains. 

All existing and “to be constructed” walls vith cross-sections showing wall type, (e.g. block wall, 

retaining wall, flood wall, etc.), with limits clearly defined, adjacent ground elevations. Wal heights 

must meet current ordinances and in no case exceed 14 feet above the adjacent property. 

r bath interior and perimeter streets. Note: The minimum slope for a roadway is 0.4 

drain must be provided where minimum slopes cannot be met 

      
     

        
           

     

        

     

   

   

  

Sites with a grade difference two feet above or below existing ground are required to have 

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 

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 stem wall (or approved alternate) at the back of sidewalk to provide 

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. 

Commercial and Common Lot Landscape areas are not allowed to drain over the sidewalk, The 

grading plans show flow kines with grades and sidewalk under drains for all landscape areas draining 

to the public ROW. 

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

[| wn Concrete valiey 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 

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

  

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, elc. 

        
       

Minimum finish floor elevation is 6 inches above highest adjacent top of curb. Finish floor 

caleulations must include allowances for super elevations on curves and velocity head for tee 

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 greatar. 

Flood Control Saction + 333 N. Rancho Drive « Las Vegas, NV 89106 

Ph. (702) 229.6541 » Fax (TUR) 382-8551 
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST 

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

Lots with *B and C Type Drainage” that drain from one lot to another through a drainage easement 

shall be required to instal an underground nuisance drainage sysiem or a 2-foot valley gutter. 168" x 

24" minimum block wall openings are required for both options. 

Bubblers are required across 80 fool and greater ROW streets. When flows exceed 10 cfs, bubblers 

larger than 18 inches will be required up to a maximum of 35". inlets must be sized to match the pipe 

size provided. 

  

+ Comtact the Floed Control Section regarding the drainage study review fee. These fees are paysble atthe time of 

submittal 

« The Drakage Study must be conditionally approved prior to suben ftting m provement plans % the Civiland Planning 

Development of the Deparment of Building and Safely 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 compiance with local and regional criteria. This form is not intended to be all-inclusive and does not limit the extent of 

the information, cakulations or exhibits which may be necessary to properly evaluate the intendad land use. 

Flood Control Section + 333 N. Rancho Drive » Las Vegas, NV 83105 

Ph. (702) 229.5541 » Fax (702) 382-8551 

- 41-4           
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I 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 fo 5 acre 

estate lots on the 253 acres of APNs 138-32-301-005 (1 7.49 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 Hualapal 

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 rr 

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 1* phase of development which includes The Seventy mass grading and 

onsite storm drain improvements. The 2" phase of development will be addressed ina 

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. 

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

* Determine recommended proposed FEMA floodplain designations within the 

project limits. 
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. Identify 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 te protect the 

proposed project and downstream properties from storm runoff, 

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

improvements. 

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

GCW has obtained and reviewed technical drainage studies and grading plans fromthe 

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: 

ha 
@®
@ 
N
O
 
O 

14. 

  

Technical Drainage Study for Peccole Ranch Golf Course (Phase ll) (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 § (Phase 11) (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) 
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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 I1{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 il 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 vade by 12- 

foot-high RCE 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. 
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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. 

IL. 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 10 

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, Hualapal 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. 

I. FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA) 

FLOOD HAZARD ANALYSIS 

Based on the Flood Insurance Rate Map (FIRM) Community Panel 32003C 2145 F 

dated November 18, 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, 2008, and LOMR Case No. 06-09-B486P dated October 19, 2006, 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 RCE 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-1 2 from the 2013 Las Vegas Valley Flood Control 

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 D020 located at the Rampart 

Boulevard and Alta Drive intersection. CCRFCD Facility APSO D020 is labeled as a dual 

(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 ALLGOW3S 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 to 1.76 inches for the 10-year storm events. The rainfall exhibit has 

been Included in Appendix A. 

Curve Numbers (CN) — The soils 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 onsite 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, Part 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 Soil Type 152 (Cave). Soil Type 152 Is classified as 100 percent 

Hydrologic Soil Group (HSG) Type “D". Note that the 2013 MPU hydrology shows Soll 

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 

GC 007105 
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Technical Drainage Study The Seventy 

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 presanted 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 = 06 (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. 
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VIL 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 andlor 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. 
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Technical Drai 
The Seven 

TABLE 1 
SUMMARY OF EXISTING CONDITIONS HEC-1 MODEL 
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Technical Drainage Study 
The Seventy 

The existing conditions flow rate of 4,720 cfs (Concentration Point CC578-4) conveyed 

to the CCRFCD Facilities APSO 0020 and APSO 0000 is slightly greater (<2%) 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 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. 

Vil. 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 8A 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. 

TABLE 2 

SUMMARY OF PROPOSED CONDITIONS HEC-1 MODEL 

[100 YR (CFS) | 10YR (CFS) 
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The Seven 

   

    

   

    

TABLE 2 

SUMMARY OF PROPOSED CONDITIONS HEC-1 MODEL 

  

*Refersnced SubbasnvConcentration Point from 2013 MPU 

“The HEC-1 node shown identifies tha cortroling concentration pou for the 

associgted facility and Is located upstraam of this facility due to decreasing peak flow 

with moreasing tributary &reg caused by stom distributien ransitions, depth area 

reduction faciors, oc attenuation of flow for routing. 

The proposed conditions flow rate of 4 673 cfs (Concentration Point CC578-4) 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 soils 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. 
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Technical Drain Stud! The Seven 

Onsi Gradin 

Proposed onsite drainage pattems 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 

    
Sea 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 

Qu 

oe ps ape ft 

[wa | 
    Section AL 085 | A 

Section 8 

Section C 

Section D 
SactionE | 

Section F 

Section G 

Section H 

north) 
Saction H 
south 515 | 33 0.67 3.87 

See Figures 6A and GB. 
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Technical Drainage Study ~~ TheSevenly 

A site visit was performed to determine drainage pattems 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 578-1C 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. 

Vill. ULTIMATE CONDITIONS 

The Two Fifty and all offsite areas are fully developed during ultimate conditions. Dueto 

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 Hualapal 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. 

IX. STORM DRAIN FACILITIES AND PROTECTION 

All proposed flood 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\\ » 
ENGINEERS \ SURVENDRS 

007117 

CLV17-300554CLV17-300554
007117

REPLY APP 1721



c
w
2
4
3
6
.
d
w
g
.
0
6
0
1
1
7
.
 

ja
v 

  
  

    

  

  

      
  

  

  

  

  
  

  

    

  
  
  
  

      

  
  

  

  
  

  

  

  

    
    

      
    
        
  
  

  

  

  

  

      

  

    
  

  

  
  

  

  

  

  
  

    

    
  

    
  

  
  

  

  

    

  

  

  
  

    

      

  
  

  
  
  

  

  

  

  

      

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

        
      
    
  

  

      
  

    
  

      

        
  

FLOOD PROTECTION FACILITIES 

20'x®" RCB; 14' DEEP MIN 

SUMP; D50=12"T=24" 

72" RCP; 11.0' DEEP MIN 

SUMP; D50=12"T=24" 

48" RCP; 3.0' DEEP MIN SUMP; 
D50=12"T=24" 

48" RCP; 3.5' DEEP MIN SUMP; 
D50=12"T=24" 

48" RCP. 4.5 DEEP MIN SUMP, 
D50=12"T=24" 

24" RCP; 3.5' DEEP MIN SUMP, 
D50=12"T=24" 

in 
AN 
rea 
LZ) 
Fay 
AN 
4 
LS) 
LN 
AN 
LN 

48" RCP; 4' DEEP MIN SUMP: 
D50=12"T=24" 

| 

48" RCP; 3.5' DEEP MIN SUMP, EX. CONCRETE DRAINAGE 

DS0=12"T=24" EASEMENT 

36" RCP; 3.5 DEEP MIN SUMP; 
D50=12"T=24" 

36" RCP; 3.5' DEEP MIN SUMP; 
D50=12"T=24" 

20'x9" RCB; 12' DEEP MIN 
SUMP; DS0=12"T=24" 

42" RCP; 4.5' DEEP MIN SUMP; 
D50=12"T=24" 

18" RCP; 0.5' DEEP MIN AREA 
DRAIN; NDOT TYPE 2A 

  

  

  

  

\ SUNCO 

578-3 
1 

x Peccole West — 
Lot 10 Parcel x Peccole West T Ww 
18-3 Phase 1 Lot 10 Parcel TERN 578-38 8 NE 

R | I Queensridge EX CCRFD FACILI | 
PONG 0 © APSO 0000 | 

on Eu a (2) —12'x12’ RCB 
a ON 2nN\colih 3 \ / S ema ar ms= EX CCRFCD FACILITY / 

—— SU 2k RD) STORM GRAN APSO 0020 

aE ~T 75-30) aX ~ & — (2)-1212’ RCBC 7 
BA - n i. of SS © STORM, DRAIN \ / 

0 § 2 3 Lo [CONCNRA 078-30 A = 26 S : RC ; ) 4 —— (578-4C ) ON 1 - CE (a ; A 575-1/24 / 
OAS . © = / £0 S SSOLh = <= AD , X O 

© 
Z / 

—= = 

GS ©) ONS TOON > 5 - le A DON OTS RAE YSS6y, QO INE N= : CON3R Ex One 12 ox / 
O52 : = ¢ 9 57B-4B Queensridge 23 
oN = 2 NE -) DONT UB) Place 2A Is 

Sees EL SL Ex Peccole West RSI 578-35 2 on ! AX War NGTB-30 <> HNL Wt gee © ; </> NE or 2 EE 
Se eo 578-3 kg a 3 Yo - 1 7 SONS 0 | ON10 GN TS 

Bh 28 CONT0 ll XK, Wa? “RQ OK 
> oA xg © 4 220 INES v - "EX CCRFCD L 2 ON 1 (REZ CPPH op NE ELE | PSO_0067 op alls a YA / = = CDON2 TE &r 

% = CON9 5/8-2B) = 0 ox 
© = 5/B-2C : Op EX CCRFCD FACILITY | ON9F—> SA se Fao, CORR 

APSO 0204 B7B-2AF ZA SIN N ARS UITY CDON3 
(2)-8'x8 RCBC > al CONTGR "4% g: 06> (OND) TN C 22 

15R DON?2 21 
_ 57B-2H1 Ex Peccole Westy J NGS GA CON GONE) o 

| 0 - Lot 11 K © = - S WIN PA R 
20 © 

ONS) - ! 

2\ 105 : ; g © 3 4 18 

- 578-261 ~) : Ar ep (378-262 IX 0 x Peccole West & 
5 pe 4 5/B-1)19\ Buisness Center Y 

) - CON12 CANS Z 29 
g 

. ON13 a ue ON12 : = ofa oA A — / = Q ; oo A : : ON16R R Nb a 
S CON14 = = = \) Ex Peccole (573-1 

g > < Ni Q | ON 1 4 A h CCON18R Ranch 
3 _- N a | 57B-1A CONTER <C 0 Maintenance 

® oC Yard 0 : d 3 , u Cool 
Q Nos : N le 

> Qa x Peccole West N y 4 ROX % | 
57B-9F FR ~ Lot 9 DIA < 5/B-18 = | 

—— R 

\ fe : 
2 \ x Queensridge - 

= a) 2 Fairway Homes E 
Ki R 

Ex Peccole West 0/B-2F ONES J \ y! : 3 ex eccole west OL — ll ommercia 

t ! = o> - 0 Center NS 
, 7 & = X CCRFD FACILITY Rampart Bivd— l 

578-20 GRASS. CHANNEL Nien 0 a Bree? ~ OA 3 Q Vegas Drive > > - 7% 9 
N 0’ 'H 2: ©) SENDS : : BH EL - — J a 

[) 

GRARIESTON B00 | ew TC (a I —— 

GRAPHIC SCALE 

0 150 

  

( IN FEET) 

1 inch = 800 ft. 

DA
TE
: 

DA
TE
 

| 
AG

EN
. 

A
P
P
.
J
D
A
T
E
 

[G
CW
. 

AP
P.
 

  

SUBBASIN 
NAME 

PRORATED SUBBASIN 
NAME 

SUBBASIN 
BOUNDARY 

FLOW 
DIRECTION 

D
E
S
C
R
I
P
T
I
O
N
 

FACILITY 
IDENTIFICATION 

PRORATED SUBBASIN 

FACILITY BREAKLINE 

RE
V 

| 
DA

TE
 

CONCENTRATION POINT 

PL
OT
 

DA
TE
: 

0
3
-
0
3
-
1
6
 

PL
OT
 

TI
ME

: 
12

:5
0:

24
 

Hoe 
<< NO 

la om 

52% ww 

2x42 a aaoo Yn ov 

2 © 
a 
on = T 

= © 2 
O22 oc oo e 
NZS E 
Zz ~O A 
= 0 ANA LT << 
Co oo 

: LL © © 
DS al al 
To) Oo oO Barr 

EN
GI
NE
ER
S 

SU
RV
EY
OR
S 

 g
ew
en
gi
ne
er
in
g.
co
m 

F: 
\
P
r
o
j
e
c
t
s
\
8
0
0
\
8
4
0
—
0
5
0
\
D
i
v
i
s
i
o
n
 
\F

ct
l\

Fi
gu

re
s\

Fi
gu

re
 

7.
dw
g 

, A
ND
 

180
 L

AN
D 

CO
 
LL
C 
G
 
C
 

\
V
\
/
 

0 
< 
> 
(9) 
LL 

E 

5 
I 

Ale] 3 J | 

gg s 
= 

0 | oc 

wiE|L 
2 || ® 
Oo I 
= Q 
2 Tl 

2 | 3 
E O 

LL 
= oc 
Nn 

DRAWING 

FIG/ 
OF SHTS 

CLV1 300555

SUBBASIN

SUBBASIN

FLOW

IDENTIFICATION

NAME

BOUNDARY

DIRECTION

FACILITY

PRORATED SUBBASIN

FACILITY BREAKLINE

PRORATED SUBBASIN
NAME

CLV17-300555007118REPLY APP 1722Docket 84345   Document 2023-13826



Technical Drainage Study 
The Seventy 

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 fest 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 g-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 48 linear feet of 20-toot 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 

“MAIN1T" and “MAINZ" are for the proposed conditions Mainline 1 and Mainiine 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 

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 

2012 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 4672 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 Mode! Stations from the Queens Borough Culvert 

Study have been included in the Mainline 1 Medel and converted to match the proposed 

Mainline 1 Stationing. The WSPGW Mode! Station Conversion has been summarized in 

Table 6. 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 

Queens Borough 
Culvert Study     

   

    

   

| -12270.67 
-12195.67 
12145.67 

    

-3500.00 

_-30101 
-3350.81 
-3325.95 
-3315.95 
-3225.64 

    

   

  

   

    
   

   

    

   

      

-11996.48 
-11971.62 
-11961.62 
-11871.31 

-3223.32 -11868.99 
-3152.70 -11798.37 
-3135.29 | -11780.96 | 

con EE 
ENGINEERS \\ SURVEYORS 
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Technical Drain SH The Seven 

TABLE 6 
WSPGW MODEL STATION 

CONVERSION SUMMARY — 
MAIN1.WSW 

-11695.66 
50 -11552.19 

-2433.63 -11079.30 
2318.22 -10963.89 
-2200.00 
-1733.86 -10379.53 

-10210.67   
“See Figure 6 

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 velecities within the existing 

dual (2) - 12-foot wide by 12-foot high RCB are comparable to the approved Queens 

Borough Culvert Study Design. Approximately 2,818 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 feet 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 

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. 
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Technical Drainage Study The Seventy 

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 from the proposed 

ditches will be conveyed into the proposed Mainline 1 and 2 storm drain systems. 

Riprap (Minimum: ds = 12 inches, Thickness = 24 inches) has been provided at the 

lateral sump locations up to the ponding depth, determined by an inlet control 

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. 

Xx. 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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Technical Drainage Study The Saventy 

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 

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 = 185 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 Hualapal 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 = 3688 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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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 

  

P ition 

See Figure 10 - Proposed Conditions HEC-RAS X-Secticn Map and Figure 11 - 

CLOMR Workmap. Inthe 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 fiow 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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TABLE 8 

EFFECTIVE FLOW RATES — MAIN 1 WASH AND RCB 

HEC-RAS River 
Station* 

  

*Sae 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 Anglysis 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 Condi 

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 unnamed wash through an existing golf course, and terminating 

at the existing dual (2) - 12-foot wide by 12-foot high RCECs 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 based 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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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 

2] Rise in Water 
. 2 Surface Elevation 

Due to 

i t— wir... | Development (ft) 
I 2 2128 | 2756.0 . ; 0.01 | 
ITI] 2,128 | 275831 | 2128 2752.00 | | 000 

| 275438 | 002 | 
2400 | 2,128 | 0.69 

2300 | 2,128 | 274400 | 274936 
2200 | 2,128 | 2740.00 2745.49 
2100 | 2,128 | 2736.00 | 2742.08 | 
DE 272000 | 273565 

2724.00 | 2733.14 

1800 | 2128 | 2719.00 | 273245 | 
1700 | 2,227 | 271600 | 2728.08 | 
| 1600 | 2,227 | 2711.00 | 

2707.00 1% Annual Chance Flood Discharye Contained in Storm 

2702.00 Drain 

2699.00 Rr 43 

| 269500 | 2700.84 
| 2691.00 | 

2472 | 2687.00 | 
(2472 | 2683.00 | 2689.15 | 

| 800 | 2493 | 2679.00 | 268565 | 
| 700 [2.493 | 267600 | 268562 | 
| 800 | 2.493 | 2674.00 2685 89 
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TABLE 9 
MAIN 1 WASH - WATER SURFACE ELEVATION COMPARISON TABLE 

Existing Condition 
Rise in Water 

Surface Elevation 
Due 

  

*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. 

Mapping 

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 proposed 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, 

  

GC\\ 
BIGNESS | SURVENORS 007134 

CLV17-300571CLV17-300571
007134

REPLY APP 1738



9 J . " 

325276 ee 
OWN ON THIS PANEL IS LOCATED IC 

20 SOUTH, RANGE 60 EAST AND ie ie 
, RANGE 60 EAST. 

13: ANNUAL CHANCE 
FLOOD DISCHARGE 
CONTAINED IN STORM DRAIN | 

1% ANNUAL CHANCE FLOCO 
DISCHARGE CONTAINED IN 
STORM DRAIN 

THE SEVENTY 
SEVENTY ACRES LLC, FORE STARS 

LTD, AND 180 LAND CO LLC 

FIGURE 12 
ANNOTATED F.LR.M. 

} 
3 
: 
3 
i 
£ 
: 

: 
i 
2   wr

et
ia

 

007135 

CLV17-300572CLV17-300572
007135

REPLY APP 1739



Technical Drainage Study The Seventy 

XL. CONCLUSIONS AND RECOMMENDATIONS 

1 Methodology used in this report is in compliance with Clark County Regional Flood 

Control District (CCRFCD) criteria, 

2. 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 will 

be obtained from FEMA and a LOMR will be obtained from FEMA once 

construction of the facilities are substantially complete and functional. 

3 CCRFCD Facilities to be constructed with this project include: APSO 0050, APSO 

0067 and APP2 0000. 

4. The proposed improvements connect to existing CCRFCD Facility APSO 0020. 

5. Recommended storm drain facilities proposed with the project are shown on the 

attached grading plans. 

6. 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-feot wide by 12-foot high RCB connecting 

to the existing Rampart Boulevard dual (2) — 12-foot wide by 12-foot high RCB 

culverts. 

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

Manual, 

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

9. 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 RCE will convey the Proposed Conditions flow with freeboard. 

10. 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 comer of the project site. 
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11. Onsite storm drain laterais have been provided as part of this package to provide for 

future development of The Seventy and The Two Fifly. 

12. Proposed onsite ditches/berms will convey onsite flows to be collected and conveyed 

by the proposed storm drain laterals. 

13. Onsite area drains will be connected to the proposed onsite storm drain system that 

connects into the dual (2) - 12-foot wide by 12-foot high RCBCs. 

14. All future onsite finished floors will be designed as required by CLV Criteria. 

15. The emergency overflow path for the project will be Rampart Boulevard. 

16. 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. 

17. Runoff generated from, or conveyed by, the project will not adversely impact any 

downstream properties and facilities. 
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