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November 13, 2014 

LOMG Clearinghouse 
847 South Pickett Street 
Alexandria, VA 22304-4605 

Subject: LOMR for the Eldorado R1 -60 No. 16 

Attention: LOMG Manager 

ENGl>IEERS PlANNERS SURVEYORS 

G. C. WALLACE. IKC. 

\Vnccr'$ Conucl lnfurmalion: 

G. Tokumi 
804-2015 

G. C. Wallace, Inc. (GCW) has been contracted by Pardee Homes (PH) to complete a Letter of Map 
Revision (LOMR) for the Eldorado R 1-60 No. 16 project within the City of North Las Vegas, Nevada 
based on CLOMR Case# 14-09-1440R. The project encompasses the reach of an unnamed wash 
between Deer Springs Way and Centennial Parkway, and west of Revere Street, tying into the 
existing upstream reinforced concrete arch (RCA) and downstream unnamed wash. The mapping 
from Deer Springs Way, to east on Deer Springs Way and to south of Deer Springs Way is 
approximately 2,650 feet long. The purpose of this LOMR is to revise the existing Community 
Panels to reflect the constructed improvements to protect downstream property and facilities and to 
revise the FEMA designated Zone A Special Flood Hazard Areas (SFHA). The LOMR methodology 
is in accordance with Guidelines and Specifications for Flood Hazard Mapping Partners (Reference 
1 ). 

The current FIRM panel indicates the subject reach of the unnamed wash is located within a Zone A 
SFHA. The affected Community Panel Map Numbers are 32003C1766F, 32003C1 767F, 
32003C1768F, and 32003C1769F, revised to reflect LOMR 14-09-0513P, dated March 21 , 2014. 
See Figures 1 and 2 for the project vicinity and location. The Effective FIRM is shown on Figure 3. 

The following information supporting this request for a LOMR is enclosed. This request is based on 
the existing and constructed improvements, which consists of a RCA and channel system that 
confines the unnamed wash flows. This request is based on 1-foot aerial topography dated October 
12, 2013. 

• Figure 1 - Vicinity Map 
• Figure 2 - Location Map 
+ Figure 3 - Effective FIRM 
+ Figure 5 - Revised FIRM 
• Figure 6 - Proposed FIRM 
+ Figure 7 - Annotated FIRM 
+ Notification Letter 
+ Approval Letters (CLOMR Case#14-09-1440R and City of North Las Vegas) 
+ FEMA Forms 
• A check in the amount of $5,000.00 payable to the National Flood Insurance Program has 

been included with this submittal. 
+ Hydraulic Modeling Computations 
+ Arch Culvert Storm Drain Structural Drawings and Calculations 

1555 South Rainbow Boulevard· Las Vegas, NV 89146 · T: 702.804.2000 · F: 702.804.2299 · gcwallace.com 
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• Geotechnical Report 
• Site Photographs 
• Field Survey Information 
• Operation and Maintenance Plan 

5523-A017 

• Environmental Analysis to Ensure Compliance with Endangered Species Act (ESA) 
• References 
• Electronic Files on disk (Aerial topography, Survey data, GIS Files, HEC-RAS Models) 

Constructed Improvements 

Note that all RCA and channel improvements modeling and mapping in support of this LOMR are 
based on the NAVD88 Datum. See Figure 5 for the location of the constructed improvements 
included in the attached Section 1.0 Figures and Affected FIRM Panels. 

Hydrology 

Hydrologic data was referenced from the 1994 Northwest Las Vegas Flood Insurance Study Restudy 
(Reference 6, hereinafter refer red to as the 1994 FIS Restudy). According to the 1994 FIS Restudy, 
the unnamed wash effective flowrate is 671 cfs during the 100-year storm event. The reference 
information is included in the attached Section 5.0 Reference Material. 

Aerial Topography and Survey Data 

Topographic mapping with a contour interval of 1-foot was generated by AeroTech Mapping (fl ight 
date October 12, 2013). The vertical control is based on North American Vertical Datum of 1988 
(NAVO 1988), and horizontal control is based on Nevada State Plane Coordinate System (NAO 
1983/94). 

Hydraulic Modeling 

The hydraulic analyses for the project were performed to determine the size and stability of the 
constructed RCA and channel system. As indicated in the hydrologic analysis, the 100-year design flow 
rate is 671 cfs. 

The 1994 FIS Restudy and the Eldorado RCL No. 25 LOMR (Case# 14-09-0513P/CLOMR Case# 13-
09-1647R) serve as the starting point for the hydraulic analysis for this project. The tasks performed in 
this study for the existing conditions analysis includes one HEC-RAS model (Section 3.0 Engineering 
Analysis): (1) construction of the FEMA Effective HEC-RAS model (Effective Model) from the Eldorado 
RCL No. 25 LOMR to provide the Duplicate Effective HEC-RAS model. 

The cross section orientation, location, reach lengths, roughness factors and other modeling parameters 
remain the same as the submitted Eldorado RCL No. 25 LOMR model for the upstream existing portions. 
The reference information is included in the attached Section 5.0 Reference Materials. The output from 
the HEC-RAS models is included in the attached Section 3.0 Engineering Analysis. 
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Boundary Condition and Floodplain Tie-in Locations 

5523-A017 

Downstream: The floodplain tie-in location is approximately 1,780 feet downstream of the 
constructed RCA Headwal l. The Duplicate Effective Model resu lts indicate that the flow regime is 
subcritical. 

Upstream: The floodplain tie- in location approximately 870 feet upstream of the constructed RCA 
Headwall. The Duplicate Effective Model results indicate that the flow regime is subcritical. 

Mapping 

The 100-year floodplain is based on HEC-RAS modeling for subcritical flow. The floodplain was 
delineated on topographic maps based on the developed improvements. The top widths calculated 
in the HEC-RAS model w ill be contained within the proposed RCA and channel improvements. 

The Proposed FIRM revisions are shown on Figure 6 and the Annotated FIRM is shown on Figure 7. 

GCW trusts that this submittal will provide the required information needed to support a LOMR for 
the subject project. 

If you have any questions or require additional information, please do not hesitate to call me at (702) 
804-2011. 

Cordially, 

c;~;·u-
Grant Y. Tokumi, PE 
Project Manager 
Flood Control Division 

End. 
cc: Jim Jordana, PH 

Andrew Trelease, CCRFCD 
Ryan Belsick, GCW 
Gia Nguyen, GCW 
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SUPPORTING DOCUMENTATION FOR LOMR 
ELDORADO R1 -60 NO. 16 

1. FIGURES AND AFFECTED FIRM PANELS (HARD COPY AND ON CD) 
• Figure 1 - Vicinity Map 
• Figure 2 - Location Map 
• Figure 3 - Effective Fl RM 
• Figure 5 - LOMR Work Map 
• Figure 6 - Proposed FIRM 
• Figure 7 - Annotated Fl RM 
• Notification Letter 
• Eldorado R1-60 No. 16 CLOMR Case# 14-09-1440R Approval Letter 
~. Eldorado R 1-60 No. 16 City of North Las Vegas Approval Letter 

2. FEMA FORMS (HARD COPY AND ON CD) 
• MT-2 Form 1: Overview & Concurrence Form 
• MT-2 Form 2: Riverine Hydrology & Hydraulics Form 
• MT-2 Form 3: Riverine Structures Form 
..... 
• MT-2 Form 7: Payment Information Form 

3. ENGINEERING ANALYSIS 

3.1 HYDRAULIC MODELING COMPUTATIONS (HARD COPY AND ON CD) 
• HEC-RAS Model: Duplicate Effective Model 
• HEC-RAS Model: Post Project Model with CheckRAS 

3.2 STRUCTURAL DRAWINGS AND CALCULATIONS (ON CD) 
3.3 GEOTECHNICAL REPORT (ON CD) 

4. SUPPORTING INFORMATION (ON CD) 
• Site Investigation Photographs 
• Field Survey 
• Operation and Maintenance Plan 
• ESA Compliance 
• Topography 

5. REFERENCE MATERIALS (ON CD) 
• Excerpts from the Flood Insurance Restudy, 1994 
• Flood Insurance Study Clark County and Incorporated Areas, 2011 
• HEC-RAS River Analysis System Hydraulic Reference Manual, 2008 
• Manning's Roughness Coefficients from Hydrologic Criteria and Drainage 

Design Manual 
• Eldorado No. 25 LOMR Case No.: 14-09-0513P 

6. IMPROVEMENT PLANS (HARD COPY AND ON CD) 
• Eldorado R 1-60 No. 16 
• Field Photos 

7. ADDITIONAL ELECTRONIC FILES (ON CD) 
• Report PDF 
• GIS Shape Files 



1. FIGURES AND AFFECTED FIRM PANELS 

Figure 1 - Vicinity Map 
Figure 2 - Location Map 

Figure 3 - Effective FIRM 
Figure 5 - LOMR Work Map 

Figure 6 - Proposed FIRM 
Figure 7 - Annotated FIRM 

Notification Letter 
CLOMR Case# 14-09-1440R Approval Letter 

City of North Las Vegas Approval Letter 
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March 24, 2014 

Dan Hale 
Vice President of Community Development 
Pardee Homes 
4675 W. Teco Avenue, Suite 115 
Las Vegas, NV 89118 

··; ·. -.. ~-·!~'\ . . . {~ .. -.. ~: .:~·~= 1 ,;'/" ji .... ~ 

£NGINHRS ! rLANNfllS • SURVEYOR\ 

G. C. Wt\LL·\C":E, INC. 
i..'. r:. \ ·:• I L '.(~ J.;·.-1' 1; :j.::;, ~1·"< · 

\Vritu't Co11uc1 J11fnrmi1ion: 

804-2011 
jpruill@gcwallace.com 

Re: Notific;at ion of Widening and Shifting of the 1% Annual Chance Floodplain 

Dear Mr. Hale: 

The Flood Insurance Rate Map (FIRM) for a community depicts land which has been determined to 
be subject to a 1 % (100-year) or greater chance of flooding in any given year. The FIRM is used to 
determine flood insurance rates and to help the community with floodplain management. 

G. G. Wallace, Inc. (GCW), is applying for a Conditional Letter of Map Revision (CLOMR) from the 
Federa l Emergency Management Agency (DHS-FEMA) on behalf of Pardee Homes to revise FIRM 
Panels 32003C1766F, 32003C1767F, 32003C1768F, and 32003C1769F for the City of North Las 
Vegas along an unnamed wash. Pardee Homes is proposing a residential subdivision (Eldorado 
R1-60 No. 16) as part of the area-wide community master plan. 

The CLOMR will result in the following within your property: 

1. The floodplain through the property will shift by as much as 800' as a result of the proposed 
arch culvert extension. The arch culve1t wi ll contain the entire 100-year flow. Please refer to 
the attached annotated FIRM for a graphical representation of the change to the floodplain. 

2. The maximum width of the shifted portion of the floodplain is 60.26'. 

This letter is to inform you of a proposed revision of the 1 % annual chance water-surface elevation 
and 1 % annual chance floodplain on your property south of Deer Springs Way and to c~rtify that no 
structures are located in areas that would be affected by increases in water surface elevations. 

If you have any questions or concerns about the proposed project or its effect on your property, you 
may contact Mr. Dan Le of the City of North Las Vegas at 2250 Las Vegas Boulevard North, Suite 
200, North Las Vegas, NV 89030, during normal business hours. 

Cordially, 
G. C. WALLACE, INC. 

Jerry E. Pruitt, PE 
Vice President 

1555 Sourh Rainbow Boulevard · Las Vegas, NV 89M6 · T: 702.804.2000 · F: 702.80<1.2299 · gcwallace.com 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable John J. Lee 
Mayor, City of North Las Vegas 
2250 Las Vegas Boulevard North 
North Las Vegas, NV 89030 

Dear Mayor Lee: 

April 23, 2014 

IN REPLY REFER TO: 
Case No. : 14-09-1440R 
Community Name: City ofN011h Las Vegas, NV 
Community No.: 320007 

We are providing our comments in the enclosed Conditional Letter of Map Revision (CLO MR) on a proposed project 
within your community that, if constructed as proposed, could revise the effective Flood Insurance Rate Map for your 
community. 

If you have any questions regarding the floodplain management regulations for your community, the National Flood 
Insurance Program (NFIP) in general, or technical questions regarding this CLOMR, please contact the Director, 
Mitigation Division of the Federal Emergency Management Agency (FEMA) Regional Office in Oakland, California, 
at (510) 627-7175, or the FEMA Map Information exchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA 
MAP). Additional information about the NFIP is available on our website at http://www.fema.gov/nfip. 

Sincerely, 

l~r-,,Y. 

~L .. ) 
Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

List of Enclosures: 
Conditional Letter of Map Revision Comment Document 

cc: Mr. Dan Le, P.E. 
Senior Engineer 
City of North Las Vegas 

Mr. Jerry E. Pruitt, P.E. 
Vice President 
Flood Control Division 
G.C. Wallace Companies 

·' 
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CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT 

COMMUNITY INFORMATION PROPOSED PROJECT DESCRIPTION BASIS OF CONDITIONAL REQUEST 

City of North Las Vegas 
CULVERT HYDRAULIC ANALYSIS 

Clark County 
CHANNEL RELOCATION NEW TOPOGRAPHIC DATA 

Nevada 
COMMUNITY 

COMMUNITY NO.: 320007 

IDENTIFIER Eldorado R 1 ·60 No. 16 
APPROXIMATE LATITUDE & LONGITUDE: 36.282, -115.154 
SOURCE: USGS QUADRANGLE DATUM: NAO 83 

AFFECTED MAP PANELS 

TYPE: FIRM' NO.: 32003C1766F DATE: November 16, 2011 • FIRM·· Flood Insurance Rate Map 

TYPE: FIRM' NO.: 32003C1767F DATE: November 16, 2011 

TYPE: FIRM' NO.: 32003C1768F DATE: November 16, 2011 

TYPE: FIRM' NO.: 32003C1769F DATE: November 16, 2011 

FLOODING SOURCE(S) AND REACH DESCRIPTION 

Unnamed Wash· from approximately 510 feet to approximately 3, 140 feet upstream of Revere Street 

PROPOSED PROJECT DESCRIPTION 

Flooding Source Proposed Project Location of Proposed Project 

Unnamed Wash New 12-foot x 6-foot Arch Culvert 
from approximately 2,260 feel lo approximately 3, 120 feet upslream of 
Revere Street 

Channel Relocation 
from approximately 600 feet to approximately 2,260 feet upstream of Revere 
Street 

SUMMARY OF IMPACTS TO FLOOD HAZARD DATA 

Flooding Source Effective Flooding Proposed Flooding Increases Decreases 
Unnamed Wash Zone A Zone A Yes Yes 

• BFEs ·Base (1-percent-annual<hance) Flood Elevations 

COMMENT 

This document provides the Federal Emergency Management Agency's (FEMA's) comment regarding a request for a CLOMR tor the project described above. 
This document Is not a final determination; II only provides our comment on the proposed project in relation to the flood hazard information shown on the effective 
National Flood Insurance Program (NFIPJ map. We reviewed the submitted data and the data used to prepare the effective flood hazard information for your 
community and determined that the proposed project meets the minimum floodplain management criteria of the NFIP. Your community is responsible for 
approving all floodplain development and for ensuring that all permits required by Federal or State/Commonweallh law have been received. Stale/Commonwealth, 
county, and community officials, based on their knowledge of local conditions and in the interest or safely, may set higher standards for conslruction In the Special 
Flood Hazard Area (SFHA), the area subject to inundation by the base flood. If the State/Commonwealth, county, or community has adopted more restrictive or 
comprehensive floodplain management criteria. these criteria take precedence over the minimum NFIP criteria. 

This comment Is based on the flood data presently available. If you have any questions about this document. please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1·677-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street. Alexandria. VA 22304. Additional Information about 
the NFIP Is available on the FEMA website al http://www.lema.aov/businesslnfio. 

~R· ~- ~)--~) 

L-·-
Luis Rodriguez. P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR.14091440R.H20 104 
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CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED} 

COMMUNITY INFORMATION 

To determine the changes in flood hazards that will be caused by the proposed project, we compared the hydraulic modeling reflecting the proposed 
project (referred to as the proposed conditions model) to the hydraulic modeling retlecting the existing conditions. 

The table below shows the changes in the base flood water-surface elevations (WSELs). 

Base Flood WSEL Comparison Table 
Flooding Source: Base Flood WSEL Location of maximum change 

Change (feet) 

Proposed vs. !Maximum increase 10.7 Approximately 830 feet upstream of Revere Street 
Existing f Ma.xlmum decrease None NIA 

NFIP regulations Subparagraph 60.3(b)(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated portion of any 
watercourse is maintained. This provision is incorporated into your community's existing floodplain management ordinances; therefore, responsibility for 
maintenance of the altered or relocated watercourse, including any related appurtenances such as bridges, culverts, ond other drainage structures, rests 
with your community. We may request that your community submit a description and schedule of maintenance activities necessary lo ensure this 
requirement. 

This comment is based on the flood data presently available. If you have any questions about this document. please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1·877-336·2627 (1·877-FEMA MAP) or by letter addressed to the LOMG Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304. Additional Information about 
the NFIP is available on the FEMA website at h\tp://\w.w.fema.gov/nfio. 

~· , . Y~/t.-) 
l_. 

Luis Rodriguez. P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration t 32942 PT202.BKR.14091440R. H20 104 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

DATA REQUIRED FOR FOLLOW-UP LOMR 

I CLOMR-APP 

Upon completion of the project, your community must submit the data listed below and request that we make a final determination on 
revising the effective FIRM. If the project is built as proposed and the data below are received, a revision to the FIRM would be 
warranted. 

•Form I, entitled "Overview & Concurrence Fom1." Detailed application and certification forms must be used for requesting final 
revisions to the maps. Therefore, when the map revision request for the area covered by this letter is submitted, Form I must be included. 
If as-built conditions differ from the proposed plans, please submit new forms, which may be accessed at 
http://www.fema.gov/plan/prevent/fhm/dl_mt-2.shtm, or annotated copies of the previously submitted forms showing the revised 
information. 

•Hydraulic analyses, for as-built conditions, of the base flood together with a topographic work map showing the revised floodplain 
boundaries. Please ensure that the revised information ties inlo the currently effective infonnation at the downstream and upstream ends of 
the revised reach. 

•An annotated copy of the FIRM, at the scale of the effective FIRM, that shows the revised floodplain boundary delineations shown on the 
submitted work map and how they tie into the floodplain boundary delineations shown on the current effective FIRM at the downstream 
and upstream ends of the revised reach 

• As-built plans, certified by a registered professional engineer, of all proposed project elements 

•Documentation of the notification to property owners who will be affected by any widening/shifting of the base floodplain ancVor any 
BFE increases along Unnamed Wash. 

This comment is based on the flood data presently available. If you have any questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1-877-336·2627 (1·877-FEMA MAP) or by teller addressed to lhe LOMC Clearinghouse, 847 South Pickett Street. Alexandria, VA 22304. Additional Information about 
the NFIP is available on the FEMA website at http://www.fema.gov/nfio. 

)~.:::),,..?;J,. <-] . 
lJ'lll(?_./ /.- , .., 

. • / I 
L .,.., 

Luis Rodriguez. P.E .. Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR.14091440R.H20 104 



Page 4 of 5 !Issue Date: Apri 23, 2014 lease No.: 14-09-1440R 

Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

I CLOMR-APP 

•Please provide evidence that the project has complied with all tenns and conditions of the incidental take permit outlined in the 
Biological Opinion (TE034927-0) from the U.S. Fish and Wildlife Service (USFWS) dated January 9, 200 I. 

• FEMA's fee schedule for reviewing and processing requests for conditional and final modifications to published flood infonnation and 
maps may be accessed at http://www.fema.gov/plan/prevent/fhm/frm_fees.shtm. The fee at the time of the map revision submittal must be 
received before we can begin processing the request. Payment of this fee can be made through a check or money order, made payable in 
U.S. funds to the National Flood Insurance Program, or by credit card (Visa or MasterCard only). Please forward the payment, along with 
the revision application, to the following address: 

LOMC Clearinghouse 
847 South Pickett Street 
Alexandria, VA 22304 

After receiving appropriate documentation to show that the project has been completed, FEMA will initiate a revision to the FIRM. 
Because the flood hazard information (i.e., base flood elevations, base flood depths, Special Flood Hazard Areas, zone designations, and/or 
regulatory floodways) will change as a result of the project, a 90-day appeal period will be initiated for the revision, during which 
community officials and interested persons may appeal the revised flood hazard information based on scientific or technical data. 

This comment is based on the flood data presently available. If you have any questions about this document, please contact !he FEMA Map Information exchange (FMIX) toll 
free at 1·677-336-2627 (1·877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Slreet. Alexandria, VA 22304. Additional Information about 
the NFIP is available on the FEMA website al hltp:/Jwww.fema.gov/nfip. 

· ' /-:{.--~ · ..-f'~ .. -:::../~-
~~y5· ,:'-·) ·c ... .--

Luis Rodriguez, P.E .. Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR.14091440R.H20 104 



Page 5 of 5 j 1ssue Date: Aprl 23, 2014 jcase No.: 14-09-1440R 

COMMUNITY REMINDERS 

Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

I CLOMR-APP 

We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the primary liaison between 
your community and FEMA. For infonnation regarding your CCO, please contact: 

Mr. Jeff Lusk 
Acting Director, Mitigation Division 

Federal Emergency Management Agency, Region IX 
1111 Broadway Street, Suite 1200 

Oakland, CA 94607-4052 
(510) 627-7175 

This comment is based on the Oood data presently available. If you have any questions about this document, please contact the FEMA Map Information exchange (FMIX) toll 
free al 1·877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickell Street, Alexandria, VA 22304. Additional Information about 
the NFIP is available on the FEMA website al http://www.fema.siov/nfip. 

~~~-. 
'( ) 
'-....--··"' 

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR.14091440R.H20 104 
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PUBLIC WORKS - DEVELOPMENT AND FLOOD CONTROL 
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Telephone: (702) 633-1200 • Fax: (702) 649-4696 • TDD: (800) 326-6868 
www. ci fyof11orf It I as veg as. com 

December 3, 2013 

Jerry Pruitt, P.E. 
Gia Nguyen, P .E. 

GC Wallace, Inc. 
1555 S. Rainbow Blvd. 
Las Vegas, Nevada 89146 

Re: Technical Drainage Study for Eldorado Rl-60 No. 16 
CNLV No. 47525 

Dear Jerry: 

Mailed via: E-mail 

CNLV staff has reviewed the above referenced expedited study, dated November 18, 2013, and 
Addendum# 1, dated November 25, 2013 and found it to meet the minimum accepted standards for 
a technical drainage study. This acceptance is contingent upon the following conditions: 

l. Concurrence must be obtained by the Clark County Regional Flood Control District 
(CCRFCD) since the proposed project lies within FEMA flood zone "A". Please submit a 
copy of this study and all addenda to CCRFCD upon acceptance from CNLV. 

2. The following requirements must be met for construction within FEMA designated Special 
Flood Hazard Area: 

-Grading and off-site construction permits will only be issued by the CNLV Department of 
Public Works once the improvement plans and drainage study have been approved and a copy 
of the completed Conditional Letter of Map Revision (CLOMR) application has been 
submitted to FEMA for processing. 
-Building permits can be issued once a favorable CLOMR has been obtained from FEMA. 
-Certificate-of-occupancy will only be issued once a Letter of Map Revision (LOMR) has 
been obtained from FEMA. 

3. Please coordinate with Duane McNelly, Development and Flood Control Project Leader, when 
submitting improvement plans for this project. Mr. McNelly can be reached at 633-2312. 



Please be advised that all land surface area disturbances over 1 acre and/or adjacent to a water way 
must submit a "Notice of li1te1it" to discharge to the Nevada Division of Environmental Protection, 
which certifies that a stonnwater pollution prevention plan has been developed and is maintained 
on site. For more information, inclt1ding forms and applications, see 
http://n<lep.nv.gov/bwpc/stormO l .htm. 

Acceptance of this drainage study does not imply approval of the grading plan or the structural 
calculations associated with the drainage for this site. A detailed review of the grading plan will be 
performed by staff during the improvement plan review process. 

Any future changes in the proposed design (or design assumptions) as outlined in the approved 
drainage study and the attached preliminary grading plan which affect drainage must be addressed 
in a Drainage Study Amendment and accepted by the CNLV Development and Flood Control 
Section. Additionally, conditional acceptance of a drainage study is valid for a period of one (1) 
year. If the proposed construction has not been completed in that time period, CNL V reserves the 
right to require additional conditions and/or submission and acceptance of a complete drainage study 
update prior to further construction of a project. 

CNLV, its officials, or employees assume no liability for information, data, calculations and 
conclusions presented by the consulting engineers . We, therefore, make no warranties, either 
expressed or implied, in conducting this review. If you have any questions concerning this matter, 
please contact me at 633-1932.)633-1932. 

Sincerely, 

Dan Le, P .E., CFM 
Senior Engineer 
Development and Flood Control Division 

; 

' 



2. FEMA FORMS 

MT-2 Form 1: Overview & Concurrence Form 
MT-2 Form 2: Riverine Hydrology & Hydraulics Form 

MT-2 Form 3: Riverine Structures Form 
Payment Information Form 



U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
E.\pires Febru11ry 28, 2014 

Public reporting burden for this form is estimated to average 1 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless it displays a valid OMB control number. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, Department of Homeland Security, Federal Emergency 
Management Agency, 1800 South Bell Street, Arlington, VA 20958-3005, Paperwork Reduction Project (1660-0016). Submission of the form is required 
to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 93-
234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMAINFIP/LOMA-1 National Flood 
Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a (NFIP) Flood Insurance Rate Maps (FIRM). 

A. REQUESTED RESPONSE FROM DHS-FEMA 

This request is for a (check one): 

0 CLOMR: A letter from DHS-FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or 
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60, 65 & 72). 

l8l LOMR: A letter from DHS-FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood 
elevations. (See 44 CFR Ch. 1, Parts 60, 65 & 72) 

B. OVERVIEW 

1. The NFIP map panel{s) affected for all impacted communities is (are): 

Community No. Community Name State Map No. Panel No. Effective Date 

Example: 480301 City of Katy TX 48473C 00050 02/08/83 
480287 Harris County TX 48201C 0220G 09/28/90 

320007 City of North Las Vegas NV 32003C 1766F 11/16/11 

320007 City of North Las Vegas NV 32003C 1767F 11/16/ 11 

2. a. Flooding Source: Unnamed Wash 

b. Types of Flooding: l8l Riverine D Coastal D Shallow Flooding (e.g., Zones AO and AH) 

0 Alluvial fan D Lakes D Other (Attach Description) 

3. Project Name/ Identifier: Eldorado R1-60 No. 16 

4. FEMA zone designations affected: A & X (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V 1-V30, VE, B, C, D, X) 

5. Basis for Request and Type of Revision: 

a. The basis for this revision request is (check all that apply) 

D Physical Change D Improved Methodology/Data 0 Regulatory Floodway Revision D Base Map Changes 

D Coastal Analysis l8'J Hydraulic Analysis D Hydrologic Analysis 0 Corrections 

0 Weir-Dam Changes D Levee Certification D Alluvial Fan Analysis D Natural Changes 

l8l New Topographic Data 0 Other (Attach Description) 

Note: A photograph and narrative description of the area of concern is not required, but is very helpful during review. 

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89 MT-2 Form 1 Page 1 of 3 



b. The area of revision encompasses the following structures (check all that apply) 

Structures: 1:8:1 Channelization D Levee/Floodwall 1:8:1 Bridge/Culvert 

D Dam 0Fill 0 Other (Attach Description) 

6. 1:8:1 Documentation of ESA compliance is submitted (required to initiate CLOMR review). Please refer to the instructions for more information. 

C. REVIEW FEE 

Has the review fee for the appropriate request category been included? [g) Yes Fee amount: $5.000 

0 No, Attach Explanation 

Please see the DHS-FEMA Web site at http:l/www.fema.gov/plan/prevenUfhm/frm fees.shtm for Fee Amounts and Exemptions. 

D. SIGNATURE 

All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false statement may be punishable by 
fine or imprisonment under Title 18 of the United States Code, Section 1001 . 

Name: Grant Y. Tokumi, PE Company: G.C. Wallace, Inc 

Mailing Address: Daytime Telephone No.: (702) 804-2015 I Fax No.: (702) 804-2299 
1555 S. Rainbow Blvd 

./ / Las Vegas, Nevada 89146 
/} /I '1fi E-Mail Address: gtokumi@gcwallace.com 

Signature of Requester (required):/ ~ I /JVU- . I Date: 11 Ir;;/ JL( 
,, 

As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map Revision 
(LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all 
of the community floodplain management requirements, including the requirements for when fill is placed in the regulatory floodway, and that all 
necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. For Conditional LOMR requests, the 
applicant has documented Endangered Species Act (ESA) compliance t o FEMA prior to FEMA' s review of the Conditional LOMR applicat ion. For 
LOMR requests, I acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA's process. For actions 
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its compliance with Sect ion 7{a)(2) 
of the ESA will be submitted. In addition, we have determined that the land and any existing or proposed structures to be removed from the SFHA are 
or will be reasonably safe from flooding as defined in 44CFR 65.2(c), and that we have available upon request by FEMA, all analyses and 
documentation used to make this determination. 

Community Official's Name and Title: Dan Le, PE - Development & Flood Control Division I Community Name: City of North Las Vegas 

Mailing Address: Daytime Telephone No.: (702) 633-1932 I Fax No.: (702) 633-4696 

2250 Las Vegas Boulevard North, Ste 200 

North Las Vegas, Nevada 89030 E-Mail Address: led@cityofnorthlasvegas.com 

Community Official's Signature (required) : I Date: 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information data, hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as 
described in the MT-2 Forms Instructions. All documents submitted in support of this request are correct to the best of my knowledge. I understand that 
any false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

Certifier's Name: Grant Y. Tokumi, PE License No.: 1551 7 Expiration Date: 06/30/1 6 

Company Name: G.C. Wallace, 1ry / Telephone No.: (702)804-2015 Fax No.: (702)804-2299 
,_,-, • A 

Signature:(~ "/11/U' Date:11 /I~ /I'{ I E-Mail Address: gtokumi@gcwallace.com 

' 

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89 MT-2 Form 1 Page 2 of 3 



Ensure the forms that are appropriate to your revision request are included in your submittal. 

Form Name and (Number) Required if ... 

[8J Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

~ Riverine Structures Form (Form 3) 

D Coastal Analysis Form (Form 4) 

D Coastal Structures Form (Form 5) 

D Alluvial Fan Flooding Form (Form 6) 

FEMA Form 086-0-27, (2/2011) 

Channel is modified, addition/revision of bridge/culverts, 
addition/revision of leveelfloodwall, addition/revision of dam 

New or revised coastal elevations 

Addition/revision of coastal structure 

Flood control measures on alluvial fans 

Previously FEMA Form 81-89 

Seal (Optional) 

MT-2 Form 1 Page 3 of 3 



MT-2 Form 1 

5523.A017 

MT-2 FORM 1 ATIACHMENT 

B. #1- Community No.: 320007; Community Name: City of North Las Vegas; 

State: NV; Map No. 32003C; Panel No.:1768F; Effective Date: 11/16/11 

B. #1- Community No.: 320003 and 320007; Community Name: Clark 

County and City of North Las Vegas; State: NV; Map No. 32003C; Panel 

No.:1769F; Effective Date: 11/16/11 



U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processino a determination reoardino a reauested chanqe to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source: =U~n~na=m~e=d ~W~a=s~h~------------------------------------­

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check all that apply) 

D No existing analysis D Improved data 181 Not revised (skip to section B) 

D Alternative methodology D Proposed Conditions (CLOMR) D Changed physical condition of watershed 

2. Comparison of Representative 1 %-Annual-Chance Discharges 

Location Drainage Area (Sq. Mi.) Effective/FIS (cfs) Revised (cfs) 

3. Methodology for New Hydrologic Analysis (check all that apply) 

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

D Precipitation/Runoff Model ~ Specify Model: __________ _ 

D Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters), and documentation to support the 
new analysis. 

4. Review/Approval of Analysis 

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? D Yes D No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 

FEMA Form 086-0-27 A, (2/2011) Previously FEMA Form 81-89 MT-2 Form 2 Page 1 of 3 



8 . HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 

Downstream Limit* 1780' downstream of 12ro12osed 1140 N/A 2116.12 arch culv~[! headwall 

Upstream Limit* 870' u12stream of 12ro12osed arch 3818 2157.87 2157.87 
r.11lvArt hA::irlw::ill 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision. 

2. Hydraulic Method/Model Used: ~H=E-=C~-RA~S~4~.1~.0~--------------------------

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 
eldorado.prj eldorado.p1 O NAVO 88 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model eldoradoLOMR.prj eldoradoLOMR.p10 NAVD88 

Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

• For details, refer to the corresponding section of the instructions. 

IZI Digita l Models Submitted? (Required) 

C. MAPPING REQUIREMENTS 

A certified topographic work map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, 
and proposed conditions 1 %-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1 %- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the requester's 
property; certification of a reg istered professional engineer registered in the subject State; location and description of reference marks; and the 
referenced vertical datum (NGVD, NAVO, etc.). 

cg] Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: ,_F"'lo""'w"'n'-'-A_,,e""'"r"'ia~I ~T=o""12o""'g"'r""'a""12h'""y._ _ _ _____________________ ________ _ 

Source: AeroTech Ma1212ing Date: October 2013 

Accuracy: See A ached. 

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM 
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy o f t he effective FIRM and/or FBFM, at the same 
scale as the original, annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision. 

IZI A nnotated FIRM and/or FBFM (Required) 

FEMA Form 086-0-27A, (2/2011) Previously FEMA Form 81-89 MT-2 Form 2 Page 2 of 3 



D. COMMON REGULATORY REQUIREMENTS* 

1. For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? D Yes 0 No 

a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations: 

• The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

• The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? D Yes 0 No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? D Yes 0 No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFIP regulations set forth at 44 CFR 60.3(A)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? D Yes 0 No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains 
[studied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

* Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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MT-2 Form 2 

5523.A017 

MT-2 FORM 2 ATIACHMENT 

C. Accuracy-Topography: Aero Tech Mapping, October 2013, Project 

accuracy to conform to generally accepted Class I. Photogrammetric 

Standards established by American Society of Photogrammetric & 

Remote Sensing (ASPRS). 



DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources. gathering and maintaining the needed data, and completing, reviewing , and submitting the form. 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, 
Paperwork Reduction Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source: Unnamed Wash 

Note: Fill out one form for each flooding source studied. 

A.GENERAL 

Complete the appropriate section(s) for each Structure listed below: 
Channelization ............... complete Section B 
Bridge/Culvert ..... ........... complete Section C 
Dam ............... ................ complete Section D 
Levee/Floodwall. ............ complete Section E 
Sediment Transport ....... . complete Section F (if required) 

Description Of Modeled Structure 

1. Name of Structure: Deer Springs Way Arch Culvert Storm Drain 

Type (check one): D Channelization [81 Bridge/Culvert 0 Levee/Floodwall DDam 

Location of Structure: Deer Springs Way 

Downstream Limit/Cross Section: 2954 

Upstream Limit/Cross Section: 3818 

2. Name of Structure: Downstream Channel 

Type (check one): [81 Channelization D Bridge/Culvert D Levee/Floodwall DDam 

Location of Structure: West of Revere Street 

Downstream Limit/Cross Section: 1653 

Upstream Limit/Cross Section: 2954 

3. Name of Structure: __ 

Type (check one) D Channelization D Bridge/Culvert D Levee/Floodwall 0Dam 

Location of Structure: 

Downstream Limit/Cross Section: __ 

Upstream Limit/Cross Section: __ 

NOTE: FOR MORE STRUCTURES, ATTACH ADDITIONAL PAGES AS NEEDED. 
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B. CHANNELIZATION 

Flooding Source: Unnamed Wash 

Name of Structure: Structures #2 

1. Hydraulic Considerations 

The channel was designed to carry 671 (cfs) and/or the 100-year flood. 

The design elevation in the channel is based on (check one): 

181 Subcritical flow D Critical flow D Supercritical flow D Energy grade line 

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic 
jump is controlled without affecting the stability of the channel. 

D Inlet to channel D Outlet of channel D At Drop Structures 0 At Transitions 

0 Other locations (specify): 

2. Channel Design Plans 

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions. 

3. Accessory Structures 

The channelization includes (check one): 

D Levees [Attach Section E (Levee/Floodwall)) D Drop structures D Superelevated sections 

181 Transitions in cross sectional geometry D Debris basin/detention basin [Attach Section D (Dam/Basin)) D Energy dissipator 

D Weir D Other (Describe): 

4. Sediment Transport Considerations 

Are the hydraulics of the channel affected by sediment transport? D Yes 181 No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation for why sediment transport was not 
considered. 

C. BRIDGE/CULVERT 
Flooding Source: Unnamed Wash 

Name of Structure: Structure #1 

1. This revision reflects (check one): 

0 Bridge/culvert not modeled in the FIS 

181 Modified bridge/culvert previously modeled in the FIS 

0 Revised analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g. , HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze 
the structures. Attach justification. 

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following 
(check the information that has been provided): 

181 Dimensions (height, width, span, radius, length) 

181 Shape (culverts only) 

181 Material 

181 Beveling or Rounding 

181 Wing Wall Angle 

181 Skew Angle 

4. Sediment Transport Considerations 

181 Distances Between Cross Sections 

181 Erosion Protection 

181 Low Chord Elevations - Upstream and Downstream 

181 Top of Road Elevations - Upstream and Downstream 

181 Structure Invert Elevations - Upstream and Downstream 

181 Stream Invert Elevations - Upstream and Downstream 

181 Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? D Yes 181 No 

If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation. 
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Flooding Source: __ 
Name of Structure: 

D. DAM/BASIN 

1. This request is for (check one): D Existing dam/basin D New dam/basin D Modification of existing dam/basin 

2. The dam/basin was designed by (check one): D Federal agency D State agency D Private organization D Local government agency 

Name of the agency or organization: __ 

3. The Dam was permitted as (check one): D Federal Dam D State Dam 

Provide the permit or identification number (ID) for the dam and the appropriate permitting agency or organization 

Permit or ID number _______ _ Permitting Agency or Organization 

a. 0 Local Government Dam D Private Dam 

Provided related drawings, specification and supporting design information. 

4. Does the project involve revised hydrology? D Yes D No 

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2). 

Was the dam/basin designed using critical duration storm? (must account for the maximum volume of runoff) 

0 Yes, provide supporting documentation with your completed Form 2. 

D No, provide a written explanation and justification for not using the critical duration storm. 

5. Does the submittal include debris/sediment yield analysis? D Yes D No 

If Yes, then fill out Section F (Sediment Transport). If No, then attach your explanation for why debris/sediment analysis was not considered? 

6. Does the Base Flood Elevation behind the dam/basin or downstream of the dam/basin change? D Yes 0 No 

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below. 

FREQUENCY(% annual chance) 

10-year (10%) 

50-year (2%) 

100-year (1 %) 

500-year (0.2%) 

Normal Pool Elevation 

Stillwater Elevation Behind the Dam/Basin 
FIS REVISED 

7. Please attach a copy of the formal Operation and Maintenance Plan 

E. LEVEE/FLOODWALL 
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1. System Elements 

a. This Levee/Floodwall analysis is based on (check one): 

b. Levee elements and locations are (check one): 

0 earthen embankment, dike, berm, etc. 

0 structural floodwall 

0 Other (describe): 

Station 

Station 

Station 

to 

to 

to 

0 
upgrading of 
an existing 
levee/floodwall 
system 

0 
a newly 
constructed 
levee/floodwall 
system 

D 
reanalysis of 
an existing 
levee/floodwall 
system 

c. Structural Type (check one): 0 monolithic cast-in place reinforced concrete D reinforced concrete masonry block D sheet piling 

0 Other (describe): 

d. Has this levee/floodwall system been certified by a Federal agency to provide protection from the base flood? 

0Yes D No 

If Yes, b which a enc ? 
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e. Attach certified drawings containing the following information (indicate drawing sheet numbers): 

1. Plan of the levee embankment and floodwall structures. 

2. A profile of the levee/floodwall system showing the Base Flood Elevation (BFE), 

levee and/or wall crest and foundation, and closure locations for the total levee system. 

3. A profile of the BFE, closure opening outlet and inlet invert elevations, type and size 

of opening, and kind of closure. 

4. A layout detail for the embankment protection measures. 

5. Location, layout, and size and shape of the levee embankment features, foundation treatment, 

Floodwall structure, closure structures, and pump stations. 

2. Free board 

a. The minimum freeboard provided above the BFE is: 

3.0 feet or more at the downstream end and throughout 

3.5 feet or more at the upstream end 

4.0 feet within 100 feet upstream of all structures and/or constrictions 

1.0 foot above the height of the one percent wave associated with the 1 %-annual-chance 
stillwater surge elevation or maximum wave runup (whichever is greater). 

2.0 feet above the 1%-annual-chance Stillwater surge elevation 

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

0Yes 

0Yes 

0Yes 

OYes 

0Yes 

--

- -

- -

--

- -

0No 

0No 

0 No 

0No 

0No 

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach 
documentation addressing Paragraph 65.1 O(b){1 )(ii) of the NFIP Regulations. 

If No is answered to any of the above, please attach an explanation. 

b. Is there an indication from historical records that ice-jamming can affect the BFE? OYes D No 

If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists. 

3. Closures 

a. Openings through the levee system (check one): 

If opening exists, list all closures: 

Channel Station Left or Right Bank 

(Extend table on an added sheet as needed and reference) 

Note: Geotechnical and geologic data 

D exists D does not exist 

Opening Type Highest Elevation for 
Opening Invert 

Type of Closure Device 

In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the design 
analysis for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army Corps of 
Engineers [USACE] EM-1110-2-1906 Form 2086.) 
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4. Embankment Protection 

a. The maximum levee slope land side is: --
b. The maximum levee slope flood side is: __ 

c. The range of velocities along the levee during the base flood is: _ _ (min.) to __ (max.) 

d. Embankment material is protected by (describe what kind): _ _ 

e. Riprap Design Parameters (check one): 0 Velocity 0 Tractive stress 
Attach references 

Flow Curve or 
Stone Riprap 

Reach Sides lope Depth of Toedown Depth Velocity Straight D100 Dso Thickness 

Sta to 

Sta to 

Sta to 

Sta to 

Sta to 

Sta to 

(Extend table on an added sheet as needed and reference each entry) 

f. Is a bedding/filter analysis and design attached? D Yes 0 No 

g. Describe the analysis used for other kinds of protection used (include copies of the design analysis): 

Attach engineering analysis to support construction plans. 

5. Embankment And Foundation Stability 

a. Identify locations and describe the basis for selection of critical location for analysis: 

--

0 Overall height: Sta.: __ , height __ ft. 

0 Limiting foundation soil strength: 

Strength ~ = __ degrees, c = __ psf 

Slope: SS = __ (h) to __ (v) 

(Repeat as needed on an added sheet for additional locations) 

b. Specify the embankment stability analysis methodology used (e.g., circular arc, sliding block, infinite slope, etc.): 

--
c. Summary of stability analysis results: 
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E. LEVEE/FLOODWALL (CONTINUED) 

5. Embankment And Foundation Stabilit~ (continued) 

Case Loading Conditions Critical Safety Factor Criteria (Min.) 

I End of construction 1.3 

II Sudden drawdown 1.0 

Ill Critical flood stage 1.4 

IV Steady seepage at flood stage 1.4 

VI Earthquake (Case I) 1.0 

(Reference: USACE EM-1110-2-1913 Table 6-1) 

d. Was a seepage analysis for the embankment performed? OYes 0No 

If Yes, describe methodology used: 

e. Was a seepage analysis for the foundation performed? 0Yes D No 

f. Were uplift pressures at the embankment landside toe checked? 0Yes 0No 

g. Were seepage exit gradients checked for piping potential? 0Yes ONo 

h. The duration of the base flood hydrograph against the embankment is __ hours. 

Attach engineering analysis to support construction plans. 

6. Floodwall And Foundation Stabilit~ 

a. Describe analysis submittal based on Code (check one): 0 UBC (1988) D Other (specify): __ 

b. Stability analysis submitted provides for: D Overturning 0 Sliding If not, explain: _ _ 

C. Loading included in the analyses were: 0 Lateral earth @ PA= __ psf; Pp = __ psf 

0 Surcharge-Slope @ __ , O surface __ psf 

0 Wind@Pw= _ _ psf 

D Seepage (Uplift); _ _ 0 Earthquake@ Peq = __ %g 

0 1 %-annual-chance significant wave height: -- ft. 

0 1 %-annual-chance significant wave period: - - sec. 

d. Summary of Stability Analysis Results: Factors of Safety. 
Itemize for each range in site layout dimension and loading condition limitation for each respective reach. 

Criteria (Min) Sta To Sta To 
Loading Condition 

Overturn Sliding Overturn Sliding Overturn Sliding 

Dead & W ind 1.5 1.5 

Dead & Soil 1.5 1.5 

Dead, Soil, Flood, & 1.5 1.5 
Impact 

Dead, Soil, & Seismic 1.3 1.3 
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(Ref: FEMA 114 Sept 1986; USACE EM 1110-2-2502) 
Note: (Extend table on an added sheet as needed and reference) 

E. LEVEE/FLOODWALL (CONTINUED) 
6. Floodwall And Foundation Stability (continued) 

e. Foundation bearing strength for each soil type: 

Bearing Pressure Sustained Load (psf) Short Term Load (psf) 

Computed design maximum 

Maximum allowable 
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f. Foundation scour protection D is, D is not provided. If provided, attach explanation and supporting documentation: 

Attach engineering analysis to support construction plans. 

7. Settlement 

a. Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the 
established freeboard margin? D Yes D No 

b. The computed range of settlement is __ ft. to _ _ ft . 

c. Settlement of the levee crest is determined to be primarily from : D Foundation consolidation D Embankment compression 
D Other (Describe): __ 

d. Differential settlement of floodwalls D has D has not been accommodated in the structural design and construction. 

Attach engineering analysis to support construction plans. 

8. Interior Drainage 

a. Specify size of each interior watershed: 

Draining to pressure conduit: __ acres 

Draining to ponding area: __ acres 

b. Relationships Established 

Ponding elevation vs. storage 

Ponding elevation vs. gravity flow 

Differential head vs. gravity flow 

c. The river flow duration curve is enclosed: 

D Yes D No 

D Yes D No 

D Yes D No 

D Yes D No 

d. Specify the discharge capacity of the head pressure conduit: __ cfs 

e. Which flooding conditions were analyzed? 

• 
• 
• 
• 

Gravity flow (Interior Watershed) 

Common storm (River Watershed) 

Historical ponding probability 

Coastal wave overtopping 

If No for any of the above, attach explanation. 

D Yes D No 

D Yes D No 

D Yes D No 

D Yes D No 

e. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet 
facilities to provide the established level of flood protection. D Yes D No If No, attach explanation. 

g. The rate of seepage through the levee system for the base flood is __ cfs 

h. The length of levee system used to drive this seepage rate in item g: __ ft. 

E. LEVEE/FLOODWALL (CONTINUED) 

8. Interior Drainage (continued) 

Will pumping plants be used for interior drainage? D Yes D No 

If Yes, include the number of pumping plants: __ For each pumping plant, list: 
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Plant #1 Plant#2 

The number of pumps 

The ponding storage capacity 

The maximum pumping rate 

The maximum pumping head 

The pumping starting elevation 

The pumping stopping elevation 

Is the discharge facility protected? 

Is there a flood warning plan? 

How much time is available between warning 
and flooding? 

Will the operation be automatic? 0Yes 0No 

If the pumps are electric, are there backup power sources? 0Yes 0No 

(Reference: USACE EM-1110-2-3101, 3102, 3103, 3104, and 3105) 

Include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and maximum ponding elevations for all 
interior watersheds that result in flooding. 

9. Other Design Criteria 

a. The fol lowing items have been addressed as stated: 

Liquefaction D is D is not a problem 

Hydrocompaction D is D is not a problem 

Heave differential movement due to soils of high shrink/swell D is D is not a problem 

b. For each of these problems, state the basic facts and corrective action taken: 

Attach supporting documentation 

c. If the levee/floodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities floodside of the structure? 
DYes D No Attach supporting documentation 

d. Sediment Transport Considerations: 

Was sediment transport considered? 0Yes 0No 
If Yes, then fill out Section F (Sediment Transport). If No, then attach your explanation for why sediment transport was not considered. 

10. 011erational Plan And Criteria 

a. Are the p lanned/installed works in full compliance with Part 65.10 of the NFIP Regulations? 0Yes D No 

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(1) of the NFIP regulations? 

0Yes 0No 

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.1 O(c)(2) of the NFIP regulations? 

0Yes 0No If the answer is No to any of the above, please attach supporting documentation. 

I E. LEVEE/FLOODWALL {CONTINUED) I 
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11 . Maintenance Plan 
Please attach a copy of the fomal maintenance plan for the levee/floodwall 

12. Operations and Maintenance Plan 

Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall. 

CERTIFICATION OF THE LEVEE DOCUMENTION 

This certification is to be signed and sealed by a licensed registered professional engineer authorized by law to certify elevation information data, 
hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.1 O(e) and as described in the MT-2 
Forms Instructions. A ll documents submitted in support of this request are correct to the best of my knowledge. I understand that any false 
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

Certi fier's Name: 

Company Name: _ _ 

Signature: __ 

Flooding Source: 

Name of Structure: 

License No.: 

Telephone No.: __ 

Date: _ _ 

Expiration Date: __ 

Fax No.: _ _ 

E-Mail Address: __ 

F. SEDIMENT TRANSPORT 

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the Base Flood Elevation (BFE); 
and/or based on the stream morphology, vegetative cover, development of the watershed and bank conditions, there is a potential for debris and 
sediment transport (including scour and deposition) to affect the BFEs, then provide the following information along with the supporting 
documentation: 

Sediment load associated with the base flood discharge: Volume acre-feet 

Debris load associated with the base flood discharge: Volume acre-feet 

Sediment transport rate __ (percent concentration by volume) 

Method used to estimate sediment transport: __ 

Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for using the 
selected method. 

Method used to estimate scour and/or deposition: __ 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport: __ 

Please note that bulked flows are used to evaluate the performance of a structure during the base flood; however, FEMA does not map BFEs based 
on bulked f lows. 

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the BFEs 
or structures must be provided. 
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MT-2 Form 3 

5523.A017 

MT-2 FORM 3 ATIACHMENT 

B. #4 - Based on the local topography, soil type, and cover, it is assumed 

that sediment transport will not have a significant impact on the results 

of the hydrologic or hydraulic calculations. In addition, the overall design 

is a closed conduit system. Because there is no opportunity for sediment 

to build up inside the proposed system, sedimentation was not 

considered for design. 

C. #4 - Based on the local topography, soil type, and cover, it is assumed 

that sediment transport will not have a significant impact on the results 

of the hydro logic or hydraulic calculations. In addition, the overall design 

is a closed conduit system. Because there is no opportunity for sediment 

to build up inside the proposed system, sedimentation was not 

considered for design. 



FEDERAL EMERGENCY MANAGEMENT AGENCY 

PAYMENT INFORMATION FORM 

Community Name: City of North Las Vegas, Clark County 

Project Identifier: Eldorado R1-60 No. 16 

THIS FORM MUST BE MAILED, ALONG WITH THE APPROPRIATE FEE, TO THE ADDRESS BELOW OR FAXED TO THE FAX NUMBER 

BELOW. 

Please make check or money order payable to the National Flood Insurance Program. 

Type of Request: 

0 MT-1 application} 
liJ MT-2 application 

0 EDR application } 

LOMC Clearinghouse 

847 South Pickett Street 
Alexandria, VA 22304-4605 

Attn.: LOMC Manager 

FEMA Project Library 

847 South Pickett Street 
Alexandria, VA 22304-4605 
FAX(703)212-4090 

Request No. (if known): --------
2705397 

Check No.: --------
$5,000 

Amount: __ 

D INITIAL FEE* D FINAL FEE D FEE BALANCE* * D MASTER CARD D VISA Iii CHECK D MONEY ORDER 

*Note: Check only for EDR and/or Alluvial Fan requests (as appropriate). 

**Note: Check only if submitting a corrected fee for an ongoing request. 

COMPLETE THIS SECTION ONLY IF PAYING BY CREDIT CARD 

CARD NUMBER 

I I I I 1- 1 I I I 1- 1 I I I I - I I I I I 
1 2 3 4 5 6 7 8 

Date 

NAME (AS IT APPEARS ON CARD): 
(please print or type) 

ADDRESS: 

(for your 
credit card 
receipt-please 
print or type) 

DAYTIME PHONE: 

FEMA Form 81-107 

9 10 11 12 13 14 15 16 

Signature 

Payment Information Form 

EXP. DATE 

rn-rn 
Month Year 



Pay Exactly 

. - -· ~ 
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Vendor# 150250 

2120 Park Place, Suite 120 
El Segundo, CA 90245 
(310) 955-3100 

[!!Jbank, 
Check Number 

Check Date 

90-3582 
1222 

2705397 
10/10/2014 

FIVE THOUSAND AND 001100************************************************************* $*****5,000.00 

TO 
THE 
ORDER 
OF 

NATIONAL FLOOD INSURANCE PROGRAM 
LOMC CLEARINGHOUSE 
6730 SANTA BARBARA COURT 
ELKRIDGE MD 21075 

VOID IF NOT CASHED IN 90 DAYS 

TWO SIGNATURES REQUIRED O VER 5100,000.00 

II' 0 2 7 0 5 3 CJ 711' I: * 2 2 2 3 5 8 2 *I: * 5 3 l. CJ 7 0 5 l. CJ l. 711 1 



3.1 HYDRAULIC MODELING COMPUTATIONS 

HEC-RAS Model: Duplicate Effective Model 
HEC-RAS Model: Post Project Model with CheckRAS 



HEC-RAS Model: Duplicate Effective Model 



HEC-RAS Plan· LOMRREV River: Eldorado Reach· Eldorado Profile· PF 1 

Reach : River Sta Profile QTotal Min Ch El W.S. Elev CrilW.S. E.G. Elev E.G. Slope VelChnl Flow Area Top Widlh Froude# Chi 

(els) (fl) (ft) (fl) fft) (IV ft) {!Vs) (sa ft) (ft) 

Eldorado 6401 PF 1 671.00 2200.00 2204.65 2204.65 2206.18 0.017031 9.95 68.84 25.68 0.96 

Eldorado 5901 PF 1 671.00 2181.55 2184.11 2184.35 0.008143 3.94 170.10 133.14 0.62 

EJdorado 5596 PF1 671 .00 2178.29 2180.47 2180.36 2180.96 0.015702 5.62 121.85 104.28 0.86 

Eldorado 5404 PF 1 671.00 2176.80 2179.23 2179.36 0.004638 2.88 233.19 192.16 0.46 

Eldorado 5282 PF 1 671.00 2175.70 2177.87 2177.78 2178.32 0.018605 5.35 125.41 115.50 0.90 

Eldorado 5137 PF1 671 .00 2172.90 2174.77 2174.77 2175.25 0.024263 5.53 121.28 129.67 1.01 

Eldorado 5043 PF 1 671.00 2163.90 2169.32 2168.63 2169.92 0.007688 6.24 109.1 4 41.93 0.65 

Eldorado 4993 PF1 671.00 2163.90 2168.22 2168.22 2169.32 0.019218 8.43 79.62 36.66 1.00 

EJdorado 4960 PF 1 671 .00 2161.36 2166.54 2164.62 2167.27 0.008617 6.89 97.40 12.70 0.53 

Eldorado 4950 Pf 1 671.00 2160.25 2166.58 2163.49 2167.22 0.001107 6.44 104.24 0.45 

Eldorado 4880 PF 1 671.00 2160.04 2164.57 2164.57 2166.99 0.003461 12.48 53.78 10.96 1.03 

Eldorado 4870 PF1 671.00 2159.68 2164.21 2164.21 2166.63 0.003457 12.47 53.80 10.95 1.03 

EJdorado 4857 PF 1 671 .00 2159.50 2164.04 2164.04 2166.45 0.003454 12.47 53.82 10.95 1.03 

Eldorado 4600 PF1 671.00 2157.51 2162.04 2162.04 2164.46 0.003460 12.48 53.78 10.96 1.03 

Eldorado 4343 PF 1 671 .00 2155.66 2160.19 2160.19 2162.61 0.003456 12.47 53.81 10.95 1.03 

Eldorado 4141 PF1 671 .00 2154.65 2159.18 2159.18 2161.60 0.003458 12.47 53.79 10.95 1.03 

Eldorado 3939 PF 1 671.00 2153.82 2158.35 2158.35 2160.77 0.003455 12.47 53.81 10.95 1.03 

Eldorado 3818 PF 1 671.00 2153.34 2157.87 2157.87 2160.29 0.003459 12.47 53.79 10.96 1.03 

Eldorado 3740 PF 1 671 .00 2152.95 2157.49 2157.49 2159.90 0.003452 12.47 53.83 10.95 1.03 

Eldorado 3639 PF 1 671.00 2152.47 2155.12 2154.62 2155.73 0.013238 6.29 106.60 45.58 0.73 

Eldorado 3814 PF 1 671.00 2152.00 2154. 15 2154.15 2155.13 0.026983 7.95 84.44 43.59 1.01 

Eldorado 3329 PF 1 671.00 2146.66 2148.81 2148.81 2149.79 0.005898 7.94 84.50 43.60 1.0t 

EJdorado 2999 PF 1 671.00 2140.44 2142.59 2142.59 2143.57 0.005914 7.95 84.43 43.59 1.01 

Eldorado 2828 PF1 671.00 2136.90 2140.23 2141.05 0.010110 7.27 93.31 35.12 0.77 

Eldorado 2773 PF 1 671.00 2135.90 2139.89 2139.27 2140.53 0.006981 6.94 110.51 42.87 0.66 

Eldorado 2733 PF 1 671.00 2135.90 2139.00 2139.00 2140.06 0.018919 8.26 81.25 38.62 1.00 

Eldorado 2683 PF 1 671.00 2135.70 2138.93 2139.24 0.004453 4.69 155.46 72.86 0.51 

Eldorado 2633 PF 1 671.00 2135.90 2138.07 2138.00 2138.80 0.018989 7.29 103.64 81.62 0.98 

EJdorado 2583 PF 1 671.00 2135.00 2137.42 2137.42 2137.92 0.014030 6.77 132.55 124.20 0.86 

Eldorado 2083 PF 1 671.00 2112.00 2120.66 2120.66 2122.54 0 .025405 11.06 62.84 20.90 0.87 
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PROJECT DATA 
Project Title: eldorado 
Project File eldorado.prj 

x 
x x 
xxxx 

Run Date and Time: l/3/2014 9:48:08 AM 

Project in English units 

PLAN DATA 

Plan Title: e ldorado CLOMR Revised Cond 

x x x x 
x x x x 
x x x x 

xxxx 
x 
x 
xxxx 

x 
x 

xxxxx 

Plan File f:\Projects\500\5523-A017\Division\Fctl\Calcs\HEC-RAS\DupEffect i ve\eldorado.plO 

Geometry Title: eldorado geo CLOMR REV 
Geometry File : f:\Projects\SOO\ss23-A017\Division\Fctl\Calcs\HEC­

RAS\DupEffective\eldorado.g09 

Flow Title : eldorado_flow_dup_eff 
Flow File : f:\Projects\500\5523 - A017\Divi sion\Fctl\Calcs\HEC-

RAS\DupEffective\eldorado.f04 

Plan Summary Information: 
Number of: Cross Sections 

Culverts 
Bridges 

Computational Information 

30 
0 
0 

Multiple Openings 
Inline Structures 
Lateral Structures 

Water surface calcul ation tole rance 
Critical depth calculation tolerance 
Maximum number of iterations 

0.01 
0.01 
20 
0 . 3 
0.001 

Maximum difference tolerance 
Flow t olerance factor 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Subcritical Flow 

FLOW DATA 

0 
0 
0 

Flow Title: eldorado flow dup eff 
Flow File f:\Projects\SOO\SS23 - A017\Division\Fctl\Calcs\HEC-RAS\DupEffective\eldorado.f04 

Flow Data (cfs) 

River 
Eldorado 

Reach 
Eldorado 

RS 
6401 

PF 1 
671 



Eldorado Eldorado 

Boundary Conditions 

River 
Downstream 

Eldorado 
0.03 

GEOMETRY DATA 

Reach 

Eldora do 

5901 

Profile 

PF 1 

Geometry Title: eldorado_geo_CLOMR_ REV 

671 

Upstream 

Normal S 

Geometry File f:\Projects\500\5523-A017\Di vision\Fctl\Calcs\ HEC- RAS\DupEffective\eld orado .g09 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 

RS: 6401 

Description: FEMA Effective Section A-1 
Station Elevation Data num= 

Sta Elev Sta Elev 
74 2208 90 2204 

129 2208 

Manning's n Values 
Sta n Val 

74 . 04 

num= 
Sta n Val 

90 . 04 

Bank Sta: Left Right Lengths: 
90 110 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2206.18 
Vel Head (ft) 1.53 
w.s. Elev (ft) 2204.65 
Crit W.S. (ft) 2204.65 
E.G. Slope (ft/ft) 0.017031 
Q Total (cfs) 671. 00 
Top Width (ft) 25.68 
Vel Total (ft/s) 9.75 
Max Chl Dpth (ft) 4.65 
Conv. Total (cfs) 5141.7 
Length Wtd. (ft) 500.00 
Min Ch El (ft) 2200 . 00 
Alpha 1. 04 
Fr ctn Loss (ft) 5.69 
C & E Loss (ft) 0 .39 

6 
Sta Elev Sta 
100 2200 107 

3 
Sta n Val 
110 .04 

Left Channel Right 
500 500 500 

Element 
Wt . n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr . Depth (ft) 
Conv . (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft 
Cum Volume (acre-ft) 
Cum SA (acres) 

El ev Sta Elev 
2200 110 2204 

Coef f Contr. Expan. 
.1 . 3 

Left OB Channel Right OB 
0 . 040 0 . 040 0.040 

500.00 500.00 500.00 
0.84 66.99 1. 00 
0.84 66.99 1. 00 
1.90 666.84 2.26 
2.60 20.00 3.09 
2.24 9.95 2.26 
0.32 3.35 0.32 
14 . 5 5109.8 17.3 
2.68 22.77 3.15 
0.34 3 . 13 0.34 

s) 12 9 . 00 0.00 0.00 
0 .18 8 . 82 0.46 
0.27 4.91 0.61 

Warning: The energy equation could not be balanced within the specified number of iterations. 
The program used critical depth 

for the water surface and continued on with the calculations . 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 
Warning: 
than 0.7 

Warning: 
section. 

Warning: 
critical 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
or greater than 1.4. 
This may indicate the need for additional cross sections. 

The energy loss was greater than 1.0 ft (0. 3 m). between the current and previous cross 
This may indicate the 

need for additional cross sections. 
During the standard step iterations, when the assumed water surface was set equal to 
depth, the calculated 



water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The program 

defaulted to critical depth. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 5901 

INPUT 
Description: 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
0 2195 52 .41 2190 133 2185 209.84 2181.55 312.76 

367.68 2190 425.57 2195 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .04 133 .04 312.76 .04 

Bank Sta: Left Right Lengths: Left Channel Right 
133 312.76 370 305 225 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c & E Loss (ft) 

2184.35 
0.24 

2184 .11 

0.008143 
671.00 
133.14 

3. 94 
2.56 

7435.9 
305.04 

2181. 55 
1. 00 
3.36 
0.02 

Element 
Wt. n - Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre- ft) 
Cum SA (acres) 

Coeff Contr. 
.1 

Left OB 

370.00 

425.57 
0.18 
0.25 

Elev 
2185 

Expan. 
.3 

Channel 
0.040 

305.00 
170.10 
1 70 . 10 
671 . 00 
133 .14 

3.94 
1. 28 

7435.9 
133.24 

0.65 
0 . 00 
7 . 46 
4.03 

Right OB 

225.00 

0.00 
0 .46 
0.59 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the 

need for additional cross sections. 

CROSS SECTION 

RIVER : Eldorado 
REACH: Eldorado 

INPUT 
Description: 
Station Elevation 

Sta Elev 
0 2190 

313. 37 2185 

Manning's n Values 
Sta n Val 

0 .04 

Data 
Sta 

63. 35 
504 

Sta 
161.98 

Bank Sta: Left Right 
161.98 251. 05 

RS: 5596 

num= 
Elev 
2185 
2190 

num= 
n Val 

.04 

Lengths: 

7 
Sta 

161.98 

3 
Sta 

251.05 

Elev 
2180 

n Val 
.04 

Left Channel 
192 192 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 

2180.96 
0.49 

Element 
Wt. n - Val. 

Sta Elev Sta 
251.05 203.12 2178.29 

Right 
192 

Coeff Contr. 
.1 

Left OB 
0.040 

Elev 
2180 

Expan. 
. 3 

Channel 
0.040 

Right OB 
0.040 



w.s. Elev (ft) 2180.47 Reach Len. (ft) 192.00 192.00 192.00 
Crit w.s. (ft) 2180.36 Flow Area (sq ft) 2 .20 118.25 1.39 
E.G. Slope (ft/ft) 0.015702 Area (sq ft) 2.20 118.25 1.39 
Q Total (cfs) 671. 00 Flow (cfs) 3.92 664.61 2.47 
Top Width (ft) 104.28 Top Width (ft) 9.32 89.07 5.89 
Vel Total (ft/s) 5.51 Avg. Vel. (ft/s) 1.78 5 . 62 1. 78 
Max Chl Dpth (ft) 2.18 Hydr. Depth (ft) 0.24 1.33 0.24 
Conv. Total (cfs) 5354.8 Conv. (cfs) 31. 3 5303 . 8 19.7 
Length Wtd. (ft) 192.00 Wetted Per. (ft) 9.34 89.14 5.91 
Min Ch El (ft) 2178.29 Shear (lb/sq ft) 0.23 1.30 0.23 
Alpha 1. 03 Stream Power (lb/ft s) 504.00 0 . 00 0.00 
Fr ctn Loss (ft) 1. so Cum Volume (acre- ft) 0 . 17 6 . 45 0.45 
C & E Loss (ft) 0 .11 Cum SA (acres) 0.21 3 . 25 0.58 

Warning: 
than 0.7 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
or greater than 1.4. 
This may indicate the need for additional cross sections. 

Warning: 
secti on. 

The energy loss was greater than 1 . 0 ft (0.3 m). between the current and previous cross 
This may indicate the 

need for additional cross sections. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 
Description: 
Station Elevation 

Sta Elev 
0 2185 

Manning's n Values 
Sta n Val 

0 .04 

Data 
Sta 

55.8 

Sta 
55.8 

Bank Sta: Left Right 
55.8 309 . 16 

RS: 5404 

num= 5 
Elev Sta Elev Sta 
2180 173 2176.8 309.16 

num= 3 
n Val Sta n Val 

.04 309.16 .04 

Lengths: Left Channel Right 
122 122 122 

CROSS SECTION OUTPUT Profile #PF l 

E.G. Elev (ft) 2179.36 Element 
Vel Head (ft) 0 .13 Wt. n-Val. 
W.S. Elev (ft) 2179.23 Reach Len. (ft) 
Crit W.S. (ft) Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.004638 Area (sq ft) 
Q Total (cfs) 671.00 Flow (cfs) 
Top Width (ft) 192.16 Top Width (ft) 
Vel Total (ft/s) 2.88 Avg. Vel . (ft/s) 
Max Chl Dpth (ft) 2.43 Hydr. Depth (ft) 
Conv. Total (cfs) 9853.1 Conv. (cfs) 
Length Wtd. (ft) 122.00 Wetted Per. (ft) 
Min Ch El (ft) 2176.80 Shear (lb/sq ft) 
Alpha 1. 00 Stream Power (lb/ft 
Frctn Loss (ft) 1.01 Cum Volume (acre-ft) 
C & E Loss (ft) 0.03 Cum SA (acres) 

Elev Sta 
2180 457.61 

Coe ff Contr. 
.1 

Left OB 

122.00 

s) 457.61 
0.17 
0.19 

Elev 
2185 

Expan. 
.3 

Channel 
0.040 

122.00 
233.19 
233 .19 
671. 00 
192.16 

2.88 
1. 21 

9853.l 
192.22 

0 .35 
0.00 
5 . 67 
2.63 

Right OB 

122.00 

0.00 
0 .45 
0.57 

Warning: 
than 0.7 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
or greater than 1.4. 

Warning: 
section. 

This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
This may indicate the 

need for additional cross sections. 

CROSS SECTION 

RIVER: Eldorado 



REACH: Eldorado 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
0 2180 118 

Manning's n Values 
Sta n Val 

0 .04 

Bank Sta: Left 
0 

Sta 

Right 
228.7 

0 

RS: 5282 

num= 3 
Elev Sta Elev 

2175.7 228.7 2180 

num= 3 
n Val Sta n Val 

.04 228.7 .04 

Lengths: Left Channel 
145 145 

Right 
145 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2178.32 Element 
Vel Head (ft) 0.44 Wt. n-Va l. 
w.s. Elev (ft) 2177.87 Reach Len. (ft) 
Crit W.S. (ft) 2177.78 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.018605 Area (sq ft) 
Q Total (cfs) 671.00 Flow (cfs) 
Top Width (ft) 115.50 Top Width (ft) 
Vel Total (ft/s) 5.35 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 2. 1 7 Hydr. Depth (ft) 
Conv. Total (cfs) 4919.3 Conv. (cfs) 
Length Wtd. (ft) 145.00 Wetted Per. (ft) 
Min Ch El (ft) 2175.70 Shear (lb/sq ft) 
Alpha 1. 00 Stream Power (lb/ft 
Fr ctn Loss (ft) 3.07 Cum Volume (acre-ft) 
C & E Loss (ft) 0.00 Cum SA (acres) 

s) 

Coeff Contr. 
.1 

Left OB 

145.00 

228.70 
0.17 
0.19 

Expan. 
.3 

Channel 
0.040 

145.00 
125.41 
125.41 
671. 00 
115.50 

5.35 
1.09 

4919.3 
115.58 

1.26 
0.00 
5 . 17 
2.20 

Right OB 

14 5 . 00 

0.00 
0.45 
0.57 

Warning: The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the 

need for additional cross sections. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 
Description: 
Station Elevation 

Sta Elev 
0 2175 

Manning's n Values 
Sta n Val 

0 .04 

Data 
Sta 

70 

Sta 
0 

Bank Sta: Left Right 
0 145.58 

RS: 5137 

num= 3 
Elev Sta Elev 

2172.9 145.58 2175 

num= 3 
n Val Sta n Val 

.04 145.58 .04 

Lengths: Left Channel Right 
94 94 94 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2175.25 Element 
Vel Head (ft) 0.48 Wt. n-Val. 
w.s. Elev (ft) 2174. 77 Reach Len. (ft) 
Crit W.S. (ft) 2174.77 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.024263 Area (sq ft) 
Q Total (cfs) 671. 00 Flow (cfs) 
Top Width (ft) 129.67 Top Width (ft) 
Vel Total (ft/s) 5.53 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 1.87 Hydr. Depth (ft) 
Conv. Total (cfs) 4307.7 Conv. (cfs) 
Length Wtd. (ft) 94. 00 Wetted Per. (ft) 
Min Ch El (ft) 2172.90 Shear (lb/sq ft) 

Coeff Contr. 
.1 

Left OB 

94.00 

Expan. 
.3 

Channel 
0 . 040 
94 .0 0 

121. 28 
121.28 
671.00 
129 .67 

5.53 
0.94 

4307.7 
129.73 

1 .42 

Right OB 

94.00 



Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1.00 
1.18 
0.01 

Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres ) 

145. 58 
0.17 
0.19 

0.00 
4.76 
1.79 

0.00 
0 .45 
0.57 

Warning: The energy equation could not be balanced within the specified number o f iterations. 
The program used critical depth 

for the water surface and continued on with the calculations. 
Warning: 
than 0.7 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
or greater than 1.4. 
This may indicate the need for addi tional cross sections. 

Warning: 
section. 

The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 
This may indicate the 

need for additional c ross sections. 
Warning : During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The program 

defaulted to critical depth. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 
Description: Upstream of 
Station Elevation Data 

Sta Elev Sta 
0 2172.2399979 

2.379997 21674.880001 
13 . 08 2164 15.92 
24.02 2168 25.41 
45.87 2170 54.55 

Manning's n Values 
Sta n Val Sta 

0 .041.360001 

Bank Sta: Left Right 
1.360001 39. 17 

RS: 5043 

proposed culvert (unnamed wash) 
num= 24 

Elev Sta 
2171.5299988 
21668 .52 9999 
2165 17.42 
2167 29.67 
2171 66.43 

num= 3 
n Val Sta 

.04 39.17 

Lengths: Left 
35 

Elev Sta 
2170.8600006 
2165 
2166 
2167 
2172 

n Val 
.04 

Channel 
35 

10.58 
18.79 
39. 1 7 
71.14 

Right 
35 

CROSS SECTI ON OUTPUT Profile #PF 1 

E.G. Elev (ft) 2169. 92 Element 
Vel Head (ft) 0.60 Wt. n-Val. 
w.s. Elev (ft) 2169.32 Reach Len. (ft) 
Crit W.S. (ft) 2168.63 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.007688 Area (sq ft) 
Q Total (cfs) 671. 00 Flow (cfs) 
Top Width (ft) 41.93 Top Width (ft) 
Vel Total (ft/s) 6.15 Avg. Vel . (ft/s) 
Max Chl Dpth (ft) 5.42 Hydr. Depth (ft) 
Conv. Total (cfs) 7652.8 Conv. (cfs) 
Length Wtd. (ft) 35.00 Wetted Per. (ft) 
Min Ch El (ft) 2163 .90 Shear (lb/sq ft) 
Alpha 1.02 Stream Power (lb/ft s) 
Frctn Loss (ft) 0.40 Cum Volume (acre- ft) 
C & E Loss (ft) 0.20 Cum SA (acres) 

Elev Sta Elev 
21691.360001 2168 
2164 11.95 2163.9 
2167 20.15 2168 
2168 41.17 2169 
2174 

Coeff Contr. Expan. 
.4 1 

Left OB Channel Right OB 
0.040 0.040 0.040 
35.00 35.00 35.00 

0.43 106.82 1. 89 
0.43 106.82 1.89 
0.62 666.51 3. 87 
0.61 37.81 3.52 
1. 44 6.24 2.05 
0. 71 2.83 0.54 
7.0 7601.6 44.2 

1.46 40.29 3.79 
0.14 1. 27 0.24 

71.14 0.00 0.00 
0.17 4.52 0.45 
0. 1 9 1.61 0.56 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the nee d 
for additional cross sections . 
Warn i ng: The conveyance ratio (upstream conveyance divided by downstr eam conveyance) is less 
than 0.7 or greater than 1.4. 

This may indicate the need for addi tional cross sections. 

CROSS SECTION 



RIVER: Eldorado 
REACH: Eldor ado RS: 4 993 

INPUT 
Description: Upstream of proposed culvert (unnamed wash) 
Station Elevation Data num= 20 

Sta Elev Sta Elev Sta Elev Sta 
0 2172 1.16 2171 1.51 2170 2 . 28 

3.37 2167 4.59 2166 5.76 21 65 8.28 
13.17 2164 15.5 2165 21. 7 2166 2 7. 6 1 
41.18 2169 50.84 2170 60. 15 2171 67.27 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .04 2 . 8 .04 38.84 . 04 

BanJc Sta: Left Right Length s: Left Channel Right 
2.8 38.84 36.5 36 . 5 36.5 

CROSS SECTION OUTPUT Profile #PF 1 

E . G. Elev (f t ) 2169.32 Element 
Vel Head (ft) 1. 10 Wt. n - Val . 
w.s. Elev (ft) 2168.22 Reach Len. (ft) 
Crit W.S. (ft) 2168.22 Flow Area (sq ft) 
E.G . Slope (ft/ft) 0.019218 Area (sq ft) 
Q Total (cfs) 671 .00 Flow (cfs) 
Top Width (ft) 36.66 Top Width (f t) 
Vel Total (ft/s) 8.43 Avg. Vel. (ft /s) 
Max Chl Dpth (ft) 4 . 32 Hydr. Depth (ft) 
Conv. Total (cfs) 4840.2 Conv. (cfs) 
Length Wtd. (ft) 36.50 Wet ted Per. (ft ) 
Min Ch El (ft) 2163. 90 Shear (lb/sq ft) 
Alpha 1. 00 Stream Power (lb/ft 
Fr ctn Loss (ft) 0 .45 Cum Volume (acre-ft) 
C & E Loss (ft) 0.37 Cum SA (acres) 

s) 

Elev Sta 
2169 2.8 
2164 10.29 
2167 38.84 
2172 73.59 

Coeff Contr. 
.4 

Left OB 
0.040 
36.50 

0 . 01 
0 . 01 
0.01 
0 . 11 
0 . 70 
0 . 11 
0.1 

0.24 
0.06 

73.59 
0.17 
0.19 

Elev 
2168 

2163 . 9 
2168 
2175 

Expan. 
1 

Channel 
0 . 040 
3 6.50 
79.55 
7 9.55 

670 . 93 
36.04 
8.43 
2.21 

4839 . 7 
37. 96 

2 . 51 
0 . 00 
4.44 
1. 58 

Right OB 
0.040 
36.50 

0.05 
0.05 
0.06 
0.50 
1.10 
0 . 11 
0.4 

0.55 
0.12 
o.oo 
0. 45 
0.56 

Warning: The energy equation could not be balanced within the specified number of iterations. 
The program used critical depth 

for the water surface and continued on with the calculat ions. 
Warning: 
t han O. 7 

The conveyance ratio (upstream conveyance divided by d owns tream conveyance) is less 
or greater than 1.4. 
This may indicate the need for additional c r oss sections. 

Warning: 
secti on. 

The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
This may indicate the 

need for additional cross sections. 
Warning: During the standard step i terations, when the assumed water surface was set equal to 
critical depth, the calculated 

water s u rface came back b e low critical depth. This indicat es that t here i s not a valid 
subcr i tical answer. The program 

defaulted to critical depth. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldor ado 

INPUT 

RS: 4960 

Description: Beg in 20x6 Arch Culvert 
Station Ele vation Data num= 

Sta Elev Sta Elev 
- 10 2180 -10 2161. 36 

Manning's n Values 
Sta n Val 
- 10 .04 

num= 
Sta n Val 
-10 . 04 

4 
Sta Elev 

10 2161.36 

3 
Sta 

10 
n Val 

.04 

BanJc Sta: Left 
- 10 

Right 
10 

Lengths: Left Channel 
10 10 

Sta 
10 

Right 
10 

Elev 
2180 

Coeff Contr. 
. 1 

Expan. 
.3 



Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord 
-10 2180 2161.36 

- 9.2 2180 2165.26 
-6 2180 2166.63 
-3 2180 2167.18 

4 
7 

9.81 

2180 2167.04 
2180 2166.36 
2180 2164.27 

Sta Hi Cord Lo Cord 
-10 2180 2163.22 
-8 2180 2166.05 
- 5 2180 2166.86 

0 2180 2167.36 
5 
8 

10 

2180 2166.86 
2180 2166.05 
2180 2163.22 

Sta Hi Cord Lo Cord 
-9.81 2180 2164.27 

- 7 2180 21 66.36 
-4 2180 2167. 04 

3 2180 2167.18 
6 

9.2 
10 

2180 2166.63 
2180 2165 . 26 
2180 2161.36 

CROSS SECTION OUTPUT Profile #PF 1 

E.G . Elev {ft) 
Ve l Head {ft) 
W. S . Elev {ft) 
Crit W.S. {ft) 
E.G. Slope {ft/ft) 
Q Total {cfs) 
Top Widt h {ft) 
Vel Total {ft / s) 
Max Chl Dpth {ft) 
Conv. Total {cfs) 
Length Wtd. {ft) 
Min Ch El {ft) 
Alpha 
Frctn Loss {ft) 
C & E Loss {ft) 

2167.27 
0. 74 

2166.54 
2164.62 

0 . 008617 
671. 00 

12.70 
6.89 
5.18 

722 8.4 
10. 00 

2161.36 
1. 00 
0.02 
0.03 

Element 
Wt. n-Val. 
Reach Len. {ft) 
Flow Area {sq ft) 
Area {sq ft) 
Flow {cfs) 
Top Width {ft) 
Avg. Vel. {ft/s) 
Hydr. Depth {ft ) 
Conv. {cfs) 
Wetted Per. {ft) 
Shear {lb/sq ft ) 
Stream Power {lb/ft s) 
Cum Volume {acre-ft) 
Cum SA {acres) 

Left OB 

10.00 

10. 00 
0.17 
0.19 

Channe l 
0.040 
10 . 00 
97.40 
97.40 

671. 00 
12.70 
6.89 
7.67 

7228. 4 
3 4 .49 
1. 52 
0 . 00 
4.3 7 
1. 56 

Right OB 

10 . 00 

0.00 
0 .45 
0. 56 

Warning: The conveyance ratio {upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections . 

CROSS SECTION 

RIVER : Eldorado 
REACH: Eld orado RS: 4950 

INPUT 
Description: End 20x6 Arch Culvert/Begin Transition 
Station El evation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
-10 2180 - 10 2160.25 10 2160.25 10 2180 

Manning' s n Values num= 3 
Sta n Val St a n Val Sta n Val 
-10 - 10 .013 10 

Bank Sta : Left Right Lengths: Left Channel Right Coe ff Contr. Expan. 
-10 10 30 30 30 .1 . 3 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
-10 2180 2160.25 -1 0 2180 2162 . 11 -9.81 2180 2163.16 

-9.2 2180 2164.15 -8 2180 2164.94 - 7 2180 2165 . 25 
- 6 2180 2165 . 52 -5 2180 2165 . 75 -4 2180 21 65.93 
- 3 2180 2166.07 0 2180 2166.25 3 2180 2166.07 

4 2180 2165.93 5 2180 2165 . 75 6 2180 21 65.52 
7 2180 2165.25 8 2180 2164.94 9.2 2180 2164.15 

9.81 2180 2163 . 16 10 2180 2162.11 10 2180 2160.25 

CROSS SECTI ON OUTPUT Profile #PF 1 

E.G. Elev {ft) 2167.22 Element Left OB Channel Right OB 
vel Head (ft ) 0.64 Wt. n-Val. 0.013 
w.s. Elev {ft) 2166.58 Reach Len . {ft) 30. 00 30.00 30.00 
Crit W. S. {ft) 2163.49 F l ow Area {sq ft) 104.24 
E.G. Slope {ft/ft) 0.001107 Area {sq ft) 1 04.24 
Q Total {cfs) 671.00 Flow {cfs ) 671. 00 



Top Width (ft) To p Width (ft) 
Vel Total (ft/s) 6.44 Avg. Vel. (ft/s) 6.44 
Max Chl Dpth (ft) 6. 33 Hydr . Depth (ft) 
Conv. Total (cfs) 20167.5 Conv. (cfs) 20167.5 
Length Wtd. (ft) 30.00 Wetted Per. (ft) 47.33 
Min Ch El (ft) 2160.25 Shear (lb/sq ft) 0.15 
Alpha 1. 00 Stream Power (lb/ft s) 10.00 0.00 0.00 
Frctn Loss (ft) 0.05 Cum Volume (acre- ft) 0.17 4.34 0.45 
C & E Loss (ft) 0.18 Cum SA (acres) 0.19 1. 56 0.56 

Warnin g: The velocity head has changed by more than 0.5 ft (0. 1 5 m). This may indicate the need 
for additional cross sections. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: El dorado 
REACH: Eldorado 

INPUT 

RS: 48 80 

Description: End Transition/12x6 Arch Culvert 
Station Elevation Data 

Sta Elev Sta 
-6 2180 -6 

Manning's n Values 
Sta n Val 

-6 

Bank Sta: Left 
-6 

Sta 

Right 
6 

- 6 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord 

-6 2180 2160 . 04 
-5.48 2 1 80 2164.57 

-4 2180 2165.5 
-1 2180 2166.0 1 

2 2180 2165 . 9 1 
4.48 2 180 2165. 34 
5.79 2180 2164.04 

num= 4 
Elev Sta Elev 

2160.04 6 2160.04 

num= 3 
n Val Sta n Val 

. 013 6 

Lengths: Left Channel 
49 . 32 49.32 

Sta Hi Cord Lo Cord 
-6 2180 2163.04 
-5 2180 2165.04 
-3 2180 2165.74 

0 2180 2166 . 04 
3 2180 2165 . 74 
5 2180 2165. 04 
6 2180 2163.04 

Sta 

Right 
49.32 

6 

Sta 
-5 .79 
-4. 48 

-2 
1 
4 

5 .48 
6 

Hi 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
w. s. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frct n Loss (ft) 
c & E Loss (ft) 

2166.99 
2.42 

2164.57 
2164. 57 

0.003461 
671.00 
10. 96 
12 .48 

4.53 
11405. 9 

49.3 2 
2160.04 

1. 00 
0.17 
0.00 

El ement 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Fl ow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Vol ume (acre- ft) 
Cum SA (acres) 

Elev 
2 180 

Coeff Contr. 
.1 

Cord Lo Cord 
2 180 2164.04 
2180 2165.34 
2180 2165.91 
21 80 2166.01 
2180 2165.5 
2180 2164.57 
2180 2160.04 

Left OB 

49.32 

6.00 
0.17 
0. 19 

Expan . 
.3 

Channel 
0.013 
49.32 
53.78 
53.78 

671. 00 
10. 96 
12.48 
4.91 

11405. 9 
21.28 
0.55 
0.00 
4.29 
1. 56 

Right OB 

49.32 

0 . 00 
0 . 45 
0.56 

Warning : The energy equation could not be balanced within the specified number of iterations. 
The program used critical depth 

f or the water surface and continued on with the calculations. 
Warning: During the standard step iterations, when the assumed water surface was set equal t o 
cri t ical depth, the calculated 



water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The program 

defaulted to critical depth. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 4870 

INPUT 
Description: 12x6 Arch Culvert 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta 
- 6 2180 - 6 2159.68 6 2159.68 6 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

-6 -6 . 013 6 

Bank Sta: Left Right Lengths: Le ft Channel Right 
-6 6 22.12 27 . 19 32.19 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi 

-6 2180 2159.68 - 6 
-5.48 2180 2164.21 -5 

-4 2180 2165.14 - 3 
-1 2180 2165.65 0 

2 2180 2165.55 3 
4.48 2180 2164.98 5 
5.79 2180 2163.68 6 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c & E Loss (ft) 

2166.63 
2.42 

2164.21 
2164.21 

0.003457 
671.00 
10.95 
12.47 

4.53 
11412 .1 

27 .19 
2159.68 

1. 00 
0.09 
0.00 

Cord Lo Cord Sta 
2180 2162.68 - 5.79 
2180 2164.68 -4.48 
2180 2165.38 - 2 
2180 2165.68 1 
2180 2165.38 4 
2180 2164.68 5.48 
2180 2162.68 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 

6 

Hi 

Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Elev 
2180 

Coef f Contr. 
.1 

Cord Lo Cord 
2180 2163.68 
2180 2164.98 
2180 2165.55 
2180 2165.65 
2180 2165.14 
2180 2164.21 
2180 21 59 . 68 

Left OB 

22.12 

6.00 
0. 1 7 
0.19 

Expan. 
.3 

Channel 
0.013 
27. 19 
53.80 
53.80 

671.00 
10.95 
12.47 
4.91 

11412 .1 
21. 28 

0.55 
0.00 
4.23 
1.54 

Right OB 

32.19 

0.00 
0 .45 
0.56 

Warning: The energy equation could not be balanced within the specified number o f iterations. 
The program used critical depth 

for the water surface and continued on with the calculations. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The program 

defaulted to critical depth. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 

RS: 4857 

Description: 12x6 Arch Culvert 
Station Elevation Data num= 

Sta Elev Sta Elev 
4 

Sta Elev Sta Elev 



-6 2180 

Manning's n Values 
Sta n Val 

- 6 

-6 2159.5 

num= 
Sta n Val 

- 6 . 013 

6 2159.5 

3 
Sta 

6 
n Val 

Bank Sta: Left Right 
6 

Lengths: Left Channel 
-6 

Cross Section Lid 
num= 21 

277 277 
Right 

277 

6 2180 

Coeff Contr. 
.1 

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
-6 2180 2159.5 - 6 2180 2162.5 -5. 79 2180 2163.5 

-5.48 
- 4 
- 1 

2 
4.48 
5.79 

2180 2164.03 
2180 2164.96 
2180 2165.47 
2180 2165.37 
2180 2164.8 
2180 2163 .5 

- 5 
-3 

0 
3 
5 
6 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c & E Loss (ft) 

2166 .4 5 
2.41 

2164.04 
2164.04 

0.003454 
671.00 
10.95 
12.47 

4.54 
11417.0 
277.00 

2159.50 
1. 00 
0.96 
0.00 

2180 
2180 
2180 
2180 
2180 
2180 

2164.5 
2165.2 
2165.5 
2165.2 
2164.5 
2162.5 

Element 
Wt. n - Val . 

-4.48 
-2 

1 
4 

5.48 
6 

Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre- ft) 
Cum SA (acres) 

2180 2164.8 
2180 2165.37 
2180 2165.47 
2180 2164.96 
2180 2164.03 
2180 2159.5 

Left OB 

277.00 

6.00 
0 .17 
0.19 

Expan . 
.3 

Channel 
0 .013 

277.00 
53.82 
53.82 

671. 00 
10.95 
12.47 
4. 92 

11417.0 
21. 29 

0 . 55 
0 . 00 
4 . 19 
1 . 54 

Right OB 

277.00 

0.00 
0.45 
0.56 

Warning: The energy equa tion could not be balanced within the specified number of iterations. 
The program used critical depth 

for the water surface and continued on with the calc ulat ions. 
Warning: The energy loss was greater than 1. 0 ft (0.3 m). between the current and p revious cross 
sect ion . This may indicate the 

need for additional cross sections. 
warning: During the standard step i terations, when the assumed water surface was set equal to 
critical depth, the cal culated 

water surface came back below critical dept h . This indicates that there is not a valid 
subcritical answer. The program 

defaulted to critical depth. 

CROSS SECTION 

RIVER : Eldorado 
REACH: Eldorado 

INPUT 

RS: 4600 

Description: 12x6 Arch Culvert 
Stati on Elevation Data 

Sta Elev Sta 
-6 2180 -6 

Manning's n Values 
Sta n Val Sta 

-6 -6 

Right 
6 

Bank Sta: Left 
- 6 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord 

num= 4 
Elev Sta Elev 

2157.51 6 2157.51 

num= 3 
n Val Sta n Val 

.013 6 

Lengths: Left Channel 
257 257 

Sta Hi Cord Lo Cord 

Sta 

Right 
257 

6 
El ev 
2180 

Coeff Contr. 
.1 

Sta Hi Cord Lo Cord 

Expan. 
. 3 



-6 
-5.48 

-4 
-1 

2 
4.48 
5.79 

2 180 2157.51 
2 1 80 2162.04 
21 80 2162.97 
2180 2163.48 
2180 2163.38 
2180 2162 .81 
21 80 2161.51 

-6 
-5 
-3 

0 
3 
5 
6 

CROSS SECTION OUTPUT Profi l e # PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W . S . (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

2164.46 
2 .42 

2162. 04 
2162. 04 

0.003460 
671. 00 
10.96 
12 .48 
4.53 

11408.0 
2 57. 00 

2157.51 
1. 00 
0.89 
0.00 

2180 2160.51 
2180 2162.51 
2180 2163.2 1 
2180 2163.51 
2180 2163.21 
2180 2162 . 51 
2180 2160.51 

Element 
Wt. n -Val. 

-5.79 
-4.48 

- 2 
1 
4 

5 . 4 8 
6 

Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power ( l b/ ft s) 
Cum Volume (acre- f t) 
Cum SA (acres) 

2180 2161.51 
2180 2162 . 81 
2180 2163.38 
2 180 2163.48 
2180 2162.97 
2180 2162.04 
2180 2157.51 

Left OB 

257.00 

6 . 00 
0.17 
0.19 

Channel 
0 . 013 

257 . 00 
53.78 
53.78 

671.00 
10.96 
12 .4 8 

4.91 
11408.0 

21.28 
0.55 
0.00 
3.85 
1.47 

Right OB 

257.00 

0.00 
0.45 
0 . 56 

Warning : The energy equation could not be balanced within t h e specified number of iteration s . 
The progr a m used critical d epth 

for the water surface and continued on with the calculations. 
Warning: The energy loss was greater than 1. 0 ft (0.3 m). be t ween the curren t and previous cross 
section. This may indicate the 

need for additiona l cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water s urface came back below critical depth. This ind i cates that t here is not a valid 
subcritical answer. The program 

defaulted to critical depth. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 4343 

INPUT 
Description: 12x6 Arch Culvert 
Station El evation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
-6 2175 -6 2155 . 66 6 2155.66 6 2175 

Manning ' s n Values num= 3 
Sta n Val Sta n Val Sta n Val 

-6 - 6 . 013 6 

Bank Sta: Left Righ t Le ngth s: Left Channel Right Coeff Contr. Expan. 
-6 6 202 202 202 . 1 . 3 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo cord 

- 6 2175 2155.66 - 6 2175 2158.66 - 5.79 2175 2159 . 66 
-5.48 2175 2160.19 - 5 2175 2160.66 -4.48 2175 2160.96 

-4 2175 2161.12 - 3 2175 2161.36 - 2 2175 2161.53 
- 1 21 75 2161.63 0 2175 2161 . 66 1 2175 2161.63 

2 2175 2161.53 3 2175 2161.36 4 2175 2161 . 12 
4.48 2175 2160.96 5 2175 2160.66 5 . 48 2175 2160.19 
5 . 79 2175 2159 . 66 6 2175 2158.66 6 2175 2155.66 

CROSS SECTION OUTPUT Profile #PF 1 

E . G. Elev (ft) 2162.61 Element Left OB Channel Right OB 



Vel Head (ft) 2 .41 
w.s. Elev (ft) 2160.19 
Crit W.S . (ft) 2160.19 
E.G . Slope (ft/ f t) 0.003456 
Q Total (cfs) 671.00 
Top Width (ft) 10.95 
Vel Total (ft/s) 12 .47 
Max Chl Dpth (ft) 4.53 
Conv. Total (cfs) 11413.5 
Length Wtd. (f t ) 202.00 
Min Ch El (ft) 2155.66 
Alpha 1. 00 
Frctn Loss (ft) 0.70 
C & E Loss (ft) 0.00 

Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr . Depth (ft) 
Conv . (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

202.0 0 

6 . 00 
0.17 
0.19 

0 . 013 
202 . 00 

53.81 
53 . 81 

671.00 
10.95 
12.47 
4.91 

11413. 5 
21. 28 

0 . 55 
0.00 
3.53 
1.40 

202 .00 

0 .00 
0.45 
0.56 

Warning: The energy equation could not be balanced within the specified number of iterations. 
The program used critical depth 

f or the water surface and cont inued on with the calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may i ndicate the 

need for a dditional cross sections. 
warning: During the s tandard step iterations, whe n the assumed water surface was set equal to 
critical depth, the calcu lated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The program 

defaul ted to critical depth. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 
Description: 12x6 
Station Elevation 

Sta Elev 
-6 2 1 70 

Manning's n Val ues 
Sta n Val 

- 6 

RS: 4141 

Arch Culvert 
Data num= 

Sta Elev 
- 6 2154.65 

num= 
Sta n Val 

- 6 .013 

Bank Sta: Left Right Lengths: 
- 6 6 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi 

- 6 2170 2154.65 - 6 
- 5.48 2170 2159 .18 -5 

-4 2170 2160 .11 - 3 
-1 2170 2160. 62 0 

2 2170 2160. 52 3 
4.48 2170 2159.95 5 
5.79 2170 2158.65 6 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2161.60 
Vel Head (ft) 2.42 
w.s. Elev (ft) 2159. 1 8 
Crit W.S . (ft ) 2159.18 
E.G. Slope (ft/ft) 0.003458 
Q Total (cfs) 671.00 
Top Width (ft) 10.95 
Vel Total (ft/s) 12.47 
Max Chl Dpth (ft) 4.53 
Conv. Total (cfs) 11410. 0 
Length Wtd. (ft) 202.00 
Min Ch El (ft) 2154.65 

4 
Sta Elev Sta 

6 2154.65 6 

3 
Sta n Val 

6 

Left Channel Right 
202 202 202 

Cord Lo Cord Sta 
2170 2157.65 - 5.79 
2170 2159.65 - 4.48 
2170 2160.35 -2 
2170 2160.6 5 1 
2170 2160. 35 4 
2170 2159.65 5 .48 
2170 2157.65 6 

Element 
Wt. n-Val. 
Reach Len. (f t ) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv . (cfs) 
Wetted Per . (ft) 
Shear (lb/sq ft) 

Elev 
21 70 

Coeff Contr. Expan. 
.1 .3 

Hi Cord Lo Cord 
21 70 2158.65 
21 70 2159.95 
217 0 2160.52 
217 0 2160.62 
2170 2160 .11 
2170 2159.18 
2170 2154.65 

Left OB Channel Right OB 
0 . 013 

202.00 202 . 00 202.00 
53.79 
53.79 

671.00 
10 . 95 
12.47 
4.91 

11410. 0 
21. 28 
0.55 



Alpha 
Frctn Loss (ft) 
c & E Loss (ft) 

1. 00 
0.70 
0.00 

Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

6.00 
0.17 
0.19 

0.00 
3.29 
1.35 

0.00 
0.45 
0.56 

Warning: The energy equation could not be balanced within the specified number of iterations. 
The program used critical depth 

for the water surface and continued on with the calculations. 
Warning: During the standard step iterations , when t he assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The program 

defaulted to critical depth. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 

RS: 3939 

Description: 12x6 Arch Culvert 
Station Elevation Data num= 

Sta Elev Sta Elev 
-6 2170 -6 2153.82 

Manning's n Values num= 
Sta n Val Sta n Val 

-6 -6 . 013 

Bank Sta: Left Right Lengths: 
-6 6 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi 

-6 2170 2153.82 -6 
-5.48 2170 2158.35 -5 

-4 2170 2159.28 -3 
-1 2170 2159.79 0 

2 2170 2159.69 3 
4.48 2170 2159 .12 5 
5 . 79 2170 2157.82 6 

CROSS SECTION OUTPUT Profile #PF l 

E.G. Elev (ft) 2160.77 
Vel Head (ft) 2 .41 
w.s. Elev (ft) 2158.35 
Crit W.S. (ft) 2158.35 
E.G. Slope (ft/ft) 0.003455 
Q Total (cfs) 671. 00 
Top Width (ft) 10.95 
Vel Total (ft/s) 12.47 
Max Chl Dpth (ft) 4.53 
Conv. Total (cfs) 11414. 9 
Length Wtd. (ft) 121.00 
Min Ch El (ft) 2153.82 
Alpha 1. 00 
Frctn Loss (ft) 0.42 
C & E Loss (ft) 0.00 

4 
Sta Elev Sta 

6 2153.82 6 

3 
Sta n Val 

6 

Left Channel Right 
121 121 121 

Cord Lo Cord Sta Hi 
2170 2156.82 - 5.79 
2170 2158.82 - 4.48 
2170 2159.52 - 2 
2170 2159.82 1 
2170 2159.52 4 
2170 2158.82 5.48 
2170 2156. 82 6 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Elev 
2170 

Coef f Contr. 
.1 

Cord Lo Cord 
2170 2157.82 
2170 2159.12 
21 70 2159.69 
2170 2159.79 
2170 2159.28 
2170 2158.35 
2170 2153.82 

Left OB 

121.00 

6.00 
0.17 
0.19 

Expan . 
.3 

Channel 
0 .013 

121.00 
53.81 
53.81 

671.00 
10.95 
12.47 
4.91 

11414 . 9 
21.28 
0.55 
0.00 
3.04 
1. 30 

Right OB 

121.00 

0.00 
0.45 
0.56 

warning: The energy equation coul d not be balanced within the specified number of iterations. 
The program used critical depth 

for the water surface and continued on with the calculations. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The program 

defaulted to critical depth. 



CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 3818 

INPUT 
Description: 12x 6 Arch Cu lvert 
Station Elevat i on Data num= 

Sta Elev Sta Elev 
-6 2 1 70 -6 2153 . 34 

Manning ' s n Valu es num= 
Sta n Val Sta n Val 

-6 -6 . 013 

Bank Sta : Left Right Lengths: 
-6 6 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi 

-6 2170 2153.34 -6 
- 5.48 2 1 70 2157.87 -5 

-4 2 1 70 2158.8 - 3 
-1 2 1 70 2159.31 0 

2 21 70 2159. 21 3 
4.48 2 1 70 21 58.64 5 
5.79 2 1 70 21 57 . 34 6 

CROSS SECTION OUTPUT Pro f i l e #PF 1 

E.G. Elev (f t) 2160 . 29 
Vel Head (ft) 2 .42 
w.s. Elev (ft) 2157 . 87 
Crit W. S. (ft) 2157.87 
E.G. Slope (f t /ft) 0 . 003459 
Q Total (cfs) 671. 00 
Top Width (ft) 10. 96 
Vel Total (ft/s) 12.47 
Max Chl Dpth (ft) 4.53 
Conv. Total (cfs) 11409. 3 
Length Wtd. (ft) 78 . 53 
Min Ch El (ft) 2 153.34 
Alpha 1.00 
Fr ctn Loss (ft) 0 . 27 
C & E Loss (ft) 0.00 

4 
Sta Elev S t a 

6 2153.34 6 

3 
Sta n Val 

6 

Left Channel Right 
86 78.53 71 

Cord Lo Cord Sta 
2170 2156.34 -5.79 
2170 2158.34 -4.48 
2170 2159.04 -2 
2170 2159.34 1 
2170 2159.04 4 
2170 2158.34 5 .48 
2170 2156.34 

Element 
Wt . n - Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 

6 

Hi 

Shear (lb/sq ft) 
Stream Power ( l b/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

El e v 
21 70 

Coeff Contr. 
. 1 

Cord Lo Cord 
2170 2157.34 
2170 2158 . 64 
21 70 2159 . 21 
21 70 2159.31 
21 70 2158.8 
2170 2157.87 
2170 21 53.34 

Left OB 

86.00 

6.00 
0 . 17 
0.19 

Expan. 
. 3 

Channel 
0.013 
78.53 
53.79 
53 . 79 

671.00 
10.96 
12.47 

4.91 
11409.3 

21.28 
0.55 
0.00 
2.89 
1 .27 

Right OB 

71. 00 

0.00 
0.45 
0.56 

Warning: The energy equation could not be balanced within the specified number of iterations . 
The program used critical depth 

for the water surface a nd continued on wi th the cal cul ations . 
Warnin g : Durin g the stan dard step i terations , when the assumed water surface was set equal to 
critical depth , t he cal cul ated 

water surface came back below critical depth. This i ndicates that there is not a valid 
subcritical answer . The program 

defaulted to c ri tical depth . 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 

RS: 3740 

Description: End Arch Culvert 
Station Elevation Data num= 

Sta Elev Sta Elev 
-6 2170 - 6 2152 . 95 

Manning ' s n Values num= 
Sta n Val Sta n Val 

4 
Sta El ev Sta Elev 

6 2152.95 6 2 170 

3 
Sta n Val 



-6 -6 

Banlc Sta: Left Right 
6 - 6 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord 

- 6 2170 2152.95 
-5.48 

-4 
-1 

2 
4 . 48 
5.79 

2170 2157.48 
2170 2158.41 
2170 2158.92 
2170 2158.82 
2170 2158.25 
2170 2156.95 

. 013 6 

Lengths: Left Channel 
25 25 

Sta Hi Cord Lo Cord 
-6 2170 2155.95 
-5 
-3 

0 
3 
5 
6 

2170 2157.95 
2170 2158.65 
2170 2158.95 
2170 2158.65 
2170 2157.95 
2170 2155.95 

Right 
25 

Coeff Contr. 
.1 

Sta Hi Cord Lo Cord 
-5.79 2170 2156.95 
-4.48 

- 2 
1 
4 

5.48 
6 

2170 2158.25 
2170 2158.82 
2170 2158.92 
2170 2158.41 
2170 2157.48 
2170 2152.95 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (f t ) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E . G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (f t ) 
Alpha 
Frctn Loss (ft) 
c & E Loss (ft) 

2159.90 
2.41 

2157.49 
2157.49 

0 . 003452 
671.00 
10.95 
12.47 

4.54 
11419.8 

25.00 
2152.95 

1. 00 
0.15 
0 . 54 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre - ft) 
Cum SA (acres) 

Left OB 

25 . 00 

6.00 
0.17 
0.19 

Expan . 
.3 

Channel 
0 .013 
25.00 
53.83 
53.83 

671. 00 
10.95 
12. 4 7 

4.92 
1141 9 . 8 

21.29 
0.54 
0.00 
2.79 
1 . 25 

Right OB 

25.00 

0.00 
0.45 
0.56 

Warning: The energy equation could not be balanced within the specified number of iterations. 
The program used critical depth 

for the water surface and continued on with the calculations. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may i ndicate the need 
for additional cross sections. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 .7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current a nd previous cross 
section. This may indicate the 

need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
criti cal depth, the calculated 

water surface came back below critical depth. This indicates that there is not a val i d 
subcritical answer. The program 

defaulted to critical depth . 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 
Description: Rip Rap 
Station Elevation Data 

Sta Elev Sta 
0 2159.47 14 

Manning's n Values 
Sta n Val Sta 

0 0 

RS: 3639 

num= 
Elev 

2152.47 

num= 
n Val 

.047 

4 
Sta Elev 

49 2152.4 7 

3 
Sta n Val 

63 

Banlc Sta: Left 
0 

Right 
63 

Lengths: Left Channel 
25 25 

CROSS SECTION OUTPUT Profile #PF 1 

Sta 
63 

Right 
25 

Elev 
2159.47 

Coeff Contr. 
.4 

Expan . 
1 



E . G. Elev (ft) 2155.73 Element Left OB Channel Right OB 
Vel Head (ft) 0.62 Wt. n-Val. 0.047 
w.s. Elev (ft) 2155.12 Reach Len. (ft) 25.00 25.00 25.00 
Crit W.S. (ft) 2154. 62 Flow Area (sq ft) 106.60 
E.G. Slope (ft/ft) 0.013238 Area (sq ft) 106.60 
Q Total (cfs) 671.00 Flow (cfs) 671. 00 
Top Width (ft) 45.58 Top Width (ft) 45.58 
Vel Total (ft/s) 6.29 Avg. Vel. (ft/s) 6.29 
Max Chl Dpth (ft) 2.65 Hydr. Depth (ft) 2.34 
Conv. Total (cfs) 5831.8 Conv. (cfs) 5831.8 
Length Wtd. (ft) 25.00 Wetted Per. (ft) 46. 83 
Min Ch El (ft) 2152.47 Shear (lb/sq ft) 1.88 
Alpha 1. 00 Stream Power (lb/ft s) 63.00 0.00 0.00 
Frctn Loss (ft) 0.46 Cum Volume (acre- ft) 0.17 2. 74 0 .45 
C & E Loss (ft) 0. 1 5 Cum SA (acres) 0.19 1. 23 0.56 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 
Description: Rip Rap 
Station Elevation Data 

Sta Elev Sta 
0 2159 14 

RS: 3614 

num= 
Elev 
2152 

Manning's n Values 
Sta n Val 

num= 
Sta n Val 

0 0 .047 

4 
Sta Elev Sta 

49 2152 63 

3 
Sta n Val 

63 

Bank Sta: Left 
0 

Right 
63 

Lengths: Left Channel Right 
285 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

2155.13 
0.98 

2154 .15 
2154.15 

0.026983 
671. 00 
43.59 
7.95 
2. 1 5 

4084.8 
285.00 

2152.00 
1. 00 
3.12 
0.00 

285 285 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Elev 
2159 

Coeff Contr. 
.1 

Left OB 

285.00 

63.00 
0.17 
0.19 

Expan . 
. 3 

Channel 
0.047 

285.00 
84.44 
84.44 

671. 00 
43.59 

7.95 
1. 94 

4084.8 
44.61 

3.19 
0.00 
2.69 
1.21 

Right OB 

285.00 

0.00 
0 .45 
0.56 

Warning: The energy equation could not be balanced within the specified number of iterations. 
The program used critical depth 

for the water surface and continued on with the calculations. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the 

need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 



water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer . The program 

defaulted to critical depth. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 

RS: 3329 

Description: Proposed Channel 
Station Elevation Data num= 

Sta Elev Sta Elev 
0 2159.66 26 2146.66 

Manning's n Values 
Sta n Val 

0 

num= 
Sta n Val 

0 . 022 

4 
Sta Elev Sta Elev 

61 2146. 66 87 2159.66 

3 
Sta n Val 

87 

Bank Sta: Left 
0 

Right 
87 

Lengths: Left Channel Right 
300 

Coeff Contr. 
. 1 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
w.s. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wi d th (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c & E Loss (ft) 

2149.79 
0.98 

2148. 81 
2148.81 

0.005898 
671. 00 

43.60 
7.94 
2.15 

8736.8 
330.00 

2146. 66 
1. 00 
1.95 
0 . 00 

330 330 

Element 
Wt. n -Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre- ft) 
Cum SA (acres) 

Left OB 

330.00 

87.00 
0.17 
0. 1 9 

Expan . 
.3 

Channel 
0.022 

330.00 
84.50 
84.50 

671. 00 
43.60 

7.94 
1.94 

8736.8 
44.62 

0.70 
0.00 
2.14 
0.92 

Right OB 

300.00 

0.00 
0.45 
0 .56 

Warning: The energy equation coul d not be balanced within the specified number of iterations. 
The program used critical depth 

for the water surface and continued on with the calculations. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
secti on. This may indicate the 

need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
criti cal depth, the cal culated 

water surface came back bel ow critical depth. This indicates that there is not a val id 
subcritical answer . The program 

defaulted to critical depth. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 
Description: 
Station Elevation 

Sta Elev 
0 2153.44 

Manning's n Value s 
Sta n Val 

0 

Data 
Sta 

26 

Sta 
0 

Bank Sta: Left Right 

RS: 2999 

num= 4 
Elev Sta 

2140.44 61 

num= 3 
n Val Sta 

.022 87 

Lengths: Left 

Elev Sta Elev 
2140.44 87 2153.44 

n Val 

Channel Right Coeff Contr. Expan . 



0 87 140 171 180 .1 . 3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2143.57 Element Left OB Channel Right OB 
Vel Head (ft) 0.98 Wt. n-Val. 0.022 
W.S. Elev (ft) 2142. 59 Reach Len. (ft) 140.00 1 71 . 00 180.00 
Crit W.S. (ft) 2142.59 Flow Area (sq ft) 84.43 
E.G. Slope (ft/ft) 0.005914 Area (sq ft) 84.43 
Q Total (cfs) 671 . 00 Flow (cfs) 671. 00 
Top Width (ft) 43.59 Top Width (ft) 43.59 
Vel Total (ft/s) 7.95 Avg. Vel. (ft/s) 7.95 
Max Chl Dpth (ft) 2.15 Hydr. Depth (ft) 1.94 
Conv. Total (cfs) 8725 . 0 Conv . (cfs) 8725. 0 
Length Wtd. (ft) 170.97 Wetted Per. (ft) 44.61 
Min Ch El (ft) 2140.44 Shear (lb/sq ft) 0.70 
Alpha 1. 00 Stream Power (lb/ft s) 87.00 0.00 0 . 00 
Frctn Loss (ft) 1.30 Cum Vol ume (acre-ft) 0.17 1. 50 0 .4 5 
C & E Loss (ft) 0 . 05 Cum SA (acres) 0.19 0.59 0.56 

Warning: The energy equation could not be balanced within the specified number of iterations. 
The program used critical depth 

for the water surface and continued on with the calculations. 
Warning: The energy l oss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section . This may indicate the 

need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The program 

defaulted to critical depth. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
0 2143.9900017 

4.779999 21385.760002 
36.72 2139 37.58 

Manning's n Values 
Sta n Val Sta 

3 . 83 0 . 04 

Bank Sta: Left 
3.83 

Right 
36. 72 

RS: 2828 

num= 15 
Elev Sta 
21421. 950001 
2137 
2140 

num= 
n Val 

.04 

10 . 39 
38.51 

3 
Sta 

36. 72 

Elev Sta 
21412 . 889999 

2136.9 20.37 
2141 39.48 

n Val 
.04 

Lengths: Left Channel Right 
55 55 55 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G . Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

2141.05 
0.82 

2140. 23 

0 . 010110 
671.00 
35.12 
7.19 
3.33 

6673.4 
55.00 

2136. 90 
1.02 
0 .46 
0.05 

Element 
Wt. n - Val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre - ft) 
Cum SA (acres) 

Elev 
2140 
2137 
2142 

Sta 
3. 83 

31.87 
40.52 

Coeff Contr. 
.1 

Left OB 
0.040 
55.00 
0. 71 
0 . 71 
1.49 
1.15 
2.10 
0.61 
14 . 8 
1. 69 
0.27 

40.52 
0 .16 
0.19 

Elev 
2139 
2138 
2143 

Expan. 
.3 

Channel 
0.040 
55.00 
91.95 
91.95 

668.20 
32.89 

7.27 
2.80 

6645 . 5 
33.89 
1. 71 
0.00 
1.15 
0.44 

Right OB 
0.040 
55 . 00 
0.65 
0.65 
1.32 
1. 07 
2.02 
0.61 
13.1 
1.63 
0 . 25 
0.00 
0.44 
0.56 



CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 
Description: 
Station Elevation 

Sta Elev 
0 2142 

48.9 2136 

Manning's n Values 
Sta n Val 

0 .04 

Dat a 
Sta 

17 .48 
49 . 67 

Sta 
28.29 

RS: 2773 

num= 
Elev 
2138 
2137 

num= 
n Val 

.04 

9 
Sta Elev Sta 

28.29 2137 47.43 
53 2141 64. 96 

3 
Sta n Val 

49.67 .04 

Bank Sta: Left 
28 . 29 

Right 
49.67 

Lengths: Left Channel Right 
40 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

2140.53 
0.64 

2139.89 
2139. 27 

0.006981 
671. 00 

42.87 
6.07 
3.99 

8031.0 
40 . 00 

2135. 90 
1.12 
0.43 
0 . 04 

40 40 

Element 
Wt. n - Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per . (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Elev Sta 
213 6 48 . 29 
2142 

Coeff Contr. 
. 1 

Left OB 
0.040 
40. 00 
33.69 
33.69 

lSl.38 
19.08 
4.49 
1. 77 

1811.9 
19.34 

0. 76 
64 .96 
0.14 
0 .18 

Elev 
2135.9 

Expan . 
.3 

Channel 
0.040 
40.00 
73.34 
73.34 

S09 . 3S 
21. 38 

6.94 
3.43 

6096 . 3 
21.91 
1.46 
o.oo 
1. OS 
0.41 

Right OB 
0. 040 
40.00 

3. 4 8 
3.48 

10 .2 6 
2 .41 
2.95 
1. 45 

122.9 
3.76 
0 .40 
0. 00 
0 .44 
0.S6 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1. 4. 

This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 
Description: 
Station Elevation 

Sta Elev 
0 2142 

Data 
Sta 

10 . 92 
2S.93999 
58.27999 

213747 .84999 
213860.23999 

Manning's n Values 
Sta n Val Sta 

0 .0421.70999 

Bank Sta: Left Right 
21. 7099960. 23 999 

RS : 2733 

num= lS 
Elev Sta 
2141 18.17 
2136 48.9S 
213998.S9999 

num= 3 
n Val Sta 

.0460.23999 

Elev Sta 
214021.70999 

2135.949.96999 
2140 

n Val 
.04 

177.81 

Lengths: Left Channel Right 
so so so 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Ve l Head (ft) 
W.S. Elev (ft) 

2140. 06 
1.06 

2139.00 

Element 
Wt. n - Val. 
Reach Len. (ft) 

Elev Sta 
213924.00 999 
2136S2 . 39999 
2141 184.29 

Coeff Contr. 
.1 

Left OB 

S0.00 

Elev 
2138 
2137 
2142 

Expan . 
. 3 

Channel 
0.040 
S0.00 

Right OB 

S0.00 



Crit W.S. (ft) 2139.00 
E.G. Slope (ft/ft) 0.018919 
Q Total (cfs) 671. 00 
Top Width (ft) 38.62 
Vel Total (ft/s) 8 . 26 
Max Chl Dpth (ft) 3.10 
Conv. Total (cfs) 4878.3 
Length Wtd. (ft} 50 . 00 
Min Ch El (ft) 2135. 90 
Alpha 1. 00 
Frctn Loss (ft) 0.40 
C & E Loss (ft) 0.22 

Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per . (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre- ft) 
Cum SA (acres) 

0.00 

184.29 
0.13 
0 . 17 

81.25 
81 . 25 

671.00 
38.53 

8. 26 
2 .11 

4878.3 
39.54 

2.43 
0.00 
0.97 
0.38 

0.00 

0.08 

0.00 
0.44 
0 . 55 

Warning : The energy equation could not be balanced within the specified number of iterations . 
The program used critical depth 

for the water surface and continued on with the calculations . 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections . 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth . This indicates that there is not a v a lid 
subcritical answer. The program 

defaulted to critical depth. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
0 2141 4.89 

25.51 2136 57.1 
174.43 2141 

Manning's n Values 
Sta n Val 

0 .04 

Bank Sta: Left 
9.46 

Sta 
9. 46 

Right 
57.1 

RS: 2683 

num= 11 
Elev Sta Elev 
2140 9 . 46 2137 
2137 75.51 2138 

num= 3 
n Val Sta n Val 

.04 57.1 .04 

Lengths: Left Channel 
50 5 0 

Sta 
12.2 

79.66 

Right 
50 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2139.24 Element 
Vel Head (ft) 0. 31 Wt. n-Val. 
w.s. Elev (ft) 2138.93 Reach Len . (ft) 
Crit W. S. (ft) Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.004453 Area (sq ft) 
Q Total (cfs) 671. 00 Flow (cfs) 
Top Width (ft) 72.86 Top Width (ft) 
Vel Total (ft/s) 4 . 32 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 3.23 Hydr. Depth (ft) 
Conv. Total (cfs) 10054.9 Conv. (cfs) 
Length Wtd . (ft) 50.00 Wetted Per. (ft) 
Min Ch El (ft) 2135.70 Shear (lb/sq ft) 
Alpha 1. 08 Stream Power (lb/ft 
Fr ctn Loss (ft) 0.40 Cum Volume (acre-ft) 
C & E Loss (ft) 0.04 Cum SA (acres) 

s) 

Elev Sta 
2136 19.07 
2139 104.05 

Coeff Contr. 
. 1 

Left OB 
0.040 
50.00 

2 . 84 
2.84 
6.10 
2.94 
2.15 
0.97 
91.5 
3.52 
0.22 

174.43 
0 . 13 
0.17 

Elev 
2135. 7 

2140 

Expan. 
.3 

Channel 
0. 040 
50.00 

124.47 
124.47 
583.67 
47.64 
4.69 
2.61 

8746.3 
47.85 

0. 72 
0.00 
0 . 86 
0 . 33 

Right OB 
0.040 
50.00 
28.15 
28.15 
81.22 
22.27 

2.89 
1.26 

1217.1 
22.41 

0. 35 
0.00 
0.42 
0.54 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 



CROSS SECTION 

RIVER: Eldorado 
REACH : Eldorado 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
0 21411. 080002 

10 . 10001 213616.29001 
68.32001 213777 . 68001 

Manning's n Values 
Sta n Val Sta 

0 . 043. S60013 

Bank Sta: Left Right 
3.S6001348.40001 

RS: 2633 

num= 15 
Elev Sta Elev Sta 
21401.89001S 21392. 74000S 

2135.921.39001 213648.40001 
2138 178.l 2139 190.4 

num= 3 
n Val Sta n Val 

.0448.40001 .04 

Lengths: Left Channel Right 
50 so so 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
w.s. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Fr ctn Loss (ft) 
C & E Loss (ft) 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 
Description: 
Station Elevation 

Sta Elev 
0 2141 

119.24 2137 

Manning's n Values 
Sta n Val 

0 .04 

Data 
Sta 

9.86 
185.48 

Sta 
28 . 73 

Bank Sta: Left 
28.73 

Right 
57.95 

2138. 80 
0.73 

2138.07 
2138.00 

0.018989 
671.00 
81.62 

6 .47 
2.17 

4869.4 
50.00 

2135. 90 
l.13 
0.81 
0.07 

RS: 2583 

num= 
Elev 
2137 
213 9 

num= 
n val 

.04 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear ( lb/sq ft) 
Stream Power (lb/ft 
Cum Volume (acre-ft) 
Cum SA (acres) 

8 
Sta 

28 . 73 
198.83 

3 
Sta 

57.95 

Elev 
2136 
2141 

n val 
.04 

Sta 
52.72 

Lengths: Left Channel Right 
500 500 500 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2137. 92 Element 
Vel Head (ft) 0.50 Wt. n-Val. 
W.S. Elev (ft) 2137.42 Reach Len . (ft) 
Crit W.S. (ft) 2137 . 42 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.014030 Area (sq ft) 
Q Total (cfs) 671.00 Flow (cfs) 
Top Width (ft) 124 . 20 Top Width (ft) 
Vel Total (ft/s) 5.06 Avg. Vel. (ft/s) 

s) 

Elev Sta 
21383. S60013 
213 761. 29001 
2140 199.32 

Coef f Contr. 
.1 

Left OB 
0.040 
SO.DO 

0.47 
0.47 
1.16 
0.88 
2.48 
O.S3 

8 .4 
l. 38 
0.40 

1 99 .32 

Elev 
2135 

0.12 
0.16 

Sta 
57.95 

Coeff Contr. 
. l 

Left OB 
0.040 

500.00 
17.51 
17.Sl 
70.49 
19.90 

4.03 

Elev 
2137 
2137 
2141 

Expan. 
.3 

Channel 
0.040 
50.00 
76.43 
76.43 

SS7.42 
44.84 

7.29 
l. 70 

4045.2 
44. 94 
2.02 
0.00 
0.74 
0.28 

Elev 
2136 

Expan. 
. 3 

Channel 
0.040 

500 . 00 
56.00 
56.00 

379.19 
29.22 

6.77 

Right OB 
0. 040 
50.00 
26.7S 
26.7S 

112.42 
3S .90 
4.20 
0 . 7S 

815.8 
3S .95 
0.88 
0.00 
0 .39 
0 .51 

Right OB 
0.040 

500.00 
59. 05 
59.05 

221.32 
75. 08 
3.75 



Max Chl Dpth (ft) 2.42 Hydr. Depth (ft) 0 .88 1. 92 0.79 
Conv. Total (cfs ) 5664.8 Conv. (cfs) 595.l 3201.3 1868.5 
Lengtl;l Wtd . (ft) 500.00 Wetted Per. (ft) 20.00 29.34 75.10 
Min Ch El (ft) 2135.00 Shear (lb/sq ft) 0.77 1. 67 0.69 
Alpha l . 26 Stream Power (lb/ft s) 198.83 0.00 0.00 
Frctn Loss (ft) 9.23 Cum Volume (acre-ft) 0 .11 0.67 0.34 
C & E Loss (ft) 0 .14 Cum SA (acres) 0.15 0.24 0 . 44 

Warning: The energy equation could not be balanced within the specified number of iterations. 
The program used critical depth 

for the water surface and continued on with the calculations. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need 
for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
section. This may indicate the 

need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The program 

defaulted to critical depth. 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado 

INPUT 

RS : 2083 

Description: FEMA Effective Section A-5 
Station Elevat i on Data num= 8 

Sta Elev Sta Elev Sta Elev 
2116 
2124 

Sta 
98 52 2124 92 2120 98 

103 2116 104 21 20 118 

Manning 's n Values 
Sta n Val 

52 . 04 

num= 
Sta n Val 

92 . 04 

3 
Sta 
104 

n Val 
.04 

Bank Sta: Lef t 
92 

Right 
104 

Coeff Contr. 
.l 

Expan. 
.3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2122.54 Element 
Vel Head (ft) 1.88 Wt. n-Val. 
W.S . Elev (ft) 2120.66 Reach Len. (ft) 
Crit W.S. (ft) 2120 . 66 Flow Area (sq ft) 
E . G. Sl ope (ft/ft) 0.025405 Area (sq ft) 
Q Total (cfs) 671. 00 Flow (cfs) 
Top Width (ft) 20.90 Top Width (ft) 
Vel Total (f t /s) 10.68 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 8.66 Hydr . Depth (ft) 
Conv. Total (cfs) 4209.8 Conv . (cfs) 
Length Wtd. (ft) Wetted Per. (ft) 
Min Ch El (ft) 2112.00 Shear (lb/sq ft) 
Alpha 1. 06 Stream Power (lb/ft 
Frctn Loss (ft) Cum Volume (acre-ft) 
C & E Loss (ft) Cum SA (acres) 

s) 

Elev 
2112 

Sta 
102 

Left OB 
0.040 

2.17 
2.17 
6 .12 
6 . 59 
2.82 
0 . 33 
38.4 
6.62 
0.52 

118.00 

Elev 
2112 

Channel 
0.040 

59.91 
59.91 

662.79 
12.00 
11 . 06 

4 . 99 
4158. 3 
23.46 

4.05 
0.00 

Right OB 
0 . 040 

0.76 
0.76 
2. 09 
2 .31 
2.75 
0.33 
13.l 
2.40 
0.50 
0.00 

Warning: Slope too steep f or s l ope area to converge during supercritical flow calculations 
(normal depth is below critical depth) . 

Water surface set to critical depth . 

SUMMARY OF MANNING'S N VALUES 

River:Eldorado 



Reach River Sta. nl n2 n3 

Eldorado 6401 .04 .04 .04 
Eldorado S901 .04 .04 .04 
Eldorado SS96 .04 .04 .04 
Eldorado S404 .04 .04 .04 
Eldorado S282 .04 .04 .04 
Eldorado S137 .04 .04 .04 
Eldorado S043 .04 .04 .04 
Eldorado 4993 . 04 .04 .04 
Eldorado 4960 .04 .04 .04 
Eldorado 4950 .013 
Eldorado 4880 . 013 
Eldorado 4870 .013 
Eldorado 4857 .013 
Eldorado 4600 .013 
Eldorado 4343 .013 
Eldorado 4141 .013 
El dorado 3939 .013 
Eldorado 381 8 . 013 
Eldorado 3740 .013 
Eldorado 3639 .047 
Eldorado 3614 . 04 7 
Eldorado 3329 .022 
Eldorado 2999 .022 
El dorado 2828 .04 .04 .04 
El dorado 2773 .04 .04 .04 
Eldorado 2 733 .04 .04 .04 
Eldorado 2683 .04 .04 .04 
Eldorado 2633 .04 .04 . 0 4 
Eldorado 2S83 .04 .04 .04 
Eldorado 208 3 .04 .04 . 0 4 

SUMMARY OF REACH LENGTHS 

River: Eldorado 

Reach Rive r Sta. Left Channel Righ t 

Eldorado 6401 500 soo soo 
Eldorado S901 370 30S 225 
Eldorado SS96 192 192 192 
Eldorado S404 122 122 122 
Eldorado S282 145 14S 14S 
Eldorado S13 7 94 94 94 
El dorado S043 3S 3S 35 
El dor ado 4 993 36.S 36.S 36.S 
Eldorado 4960 10 10 10 
Eldorado 49SO 30 30 30 
Eldorado 4880 4 9.32 49. 32 49. 32 
Eldorado 487 0 22 .12 27.19 32.19 
Eldorado 4 8S7 277 277 2 77 
Eldorado 4600 2S7 2S7 2S7 
Eldorado 4343 202 202 202 
Eldorado 4 14 1 202 202 202 
El dorado 3939 121 121 12 1 
Eldorado 3818 86 7 8. S3 71 
Eldorado 3740 2S 2S 2S 
Eldorado 3639 2 S 2S 2S 
Eldorado 3614 28S 28S 28S 
Eldorado 3329 330 330 3 00 
Eldora do 2999 140 171 1 80 
Eldorado 2828 55 5S SS 
Eldorado 2773 40 40 4 0 
Eldorado 2 733 so so 50 
Eldorado 2683 so 50 so 
Eldorado 2633 50 so so 



Eldorado 
Eldorado 

2583 
2083 

SUMMARY OF CONTRACTION AND 
River: Eldorado 

Reach River 

Eldorado 6401 
Eldorado 5901 
Eldorado 5596 
Eldorado 5404 
Eldorado 5282 
Eldorado 5137 
Eldorado 5043 
Eldorado 4993 
Eldorado 4960 
Eldorado 4950 
Eldorado 4880 
Eldorado 4870 
Eldorado 4857 
Eldorado 4600 
Eldorado 4343 
Eldorado 4141 
Eldorado 3939 
Eldorado 3818 
Eldorado 3740 
Eldorado 3639 
El dorado 3614 
Eld orado 3329 
Eldorado 2999 
Eldorado 2828 
Eld orado 2773 
Eldorado 2733 
Eldorado 2683 
Eldorado 2633 
Eldorado 2583 
Eldorado 2083 

500 500 500 

EXPANSION COEFFICIENTS 

Sta. Contr. Expan. 

.1 .3 

.1 .3 

.1 . 3 

.1 .3 

.1 .3 

.1 .3 

.4 1 

.4 1 

.1 . 3 

.1 .3 

. 1 .3 

.1 .3 

.1 . 3 

.1 .3 

.1 .3 

.1 . 3 

.1 .3 

.1 .3 

.1 .3 

. 4 1 

. 1 .3 

.1 .3 

.1 .3 

. 1 .3 

.1 .3 

.1 .3 

.1 .3 

.1 .3 

.1 .3 

.1 .3 



HEC-RAS Model: Post Project Model with CheckRAS 



HEC-RAS Plan· LOMR River. Eldorado Reach· Eldorado Profile· PF 1 

Reach Ri\lerSta Profile Q Total Min Ch El W.S . Elev CritW.S. E.G. Elev E.G. Slope VelChnl Flow Area Top Width Froude # Chi 
(cfs) (fl) (ft) (fl) (fl) (fVll) (IVs) (sq fl) (rt) 

Eldorado 5901 PF 1 671.00 2181.55 2184.19 2184.40 0.006619 3.69 161.60 137.64 0.57 
Eldorado 5596 PF 1 671.00 2176.29 2180.47 2180.36 2180.96 0 .015702 5.62 121.65 104.26 0.66 
Eldorado 5404 PF 1 671.00 2176.80 2179.23 2179.36 0.004638 2.88 233.19 192.16 0.46 
Eldorado 5282 PF1 671.00 2175.70 2177.87 2177.76 2176.32 0.016605 5.35 125.41 11 5.50 0.90 
Eldorado 51 37 PF 1 671.00 2172.90 2174.77 2174.77 2175.25 0.024263 5.53 121 .28 129.67 1.01 
Eldorado 5043 PF 1 671.00 2163.90 2169.32 2168.63 2169.92 0.007688 6 .24 109.14 41.93 0.65 
Eldorado 4993 PF 1 671.00 2163.90 2168.22 2168.22 2169.32 0.019216 6.43 79.62 36.66 1.00 
Eldorado 4960 PF 1 671.00 2161.36 2166.54 2164.62 2167.27 0.008617 6.89 97.40 12.70 0.53 
Eldorado 4950 PF 1 671.00 2160.25 2166.58 2163.49 2167.22 0.001107 6.44 104.24 0.45 
Eldorado 4680 PF 1 671.00 2160.04 2164.57 2164.57 2166.99 0.003461 12.48 53.78 10.96 1.03 
Eldorado 4870 PF 1 671.00 2159.68 2164.21 2164.21 2166.63 0.003457 12.47 53.80 10.95 1.03 
Eldorado 4857 PF 1 671.00 2159.50 2164.04 2164.04 2166.45 0.003454 12.47 53.82 10.95 1.03 
Eldorado 4600 PF 1 671.00 2157.51 2162.04 2162.04 2164.46 0.003460 12.48 53.78 10.96 1.03 
Eldorado 4343 PF1 671.00 2155.66 2160.19 2160.19 2162.61 0.003456 12.47 53.81 10.95 1.03 
Bdorado 4141 PF 1 671.00 2154.65 2159.18 2159.16 2161.60 0.003456 12.47 53.79 10.95 1.03 
Eldorado 3939 PF 1 671.00 2153.82 2158.35 2158.35 2160.77 0.003455 12.47 53.81 10.95 1.03 
Eldorado 3818 Pf 1 671.00 2153.34 2157.87 2157.87 2160.29 0.003459 12.47 53.79 10.96 1.03 
Eldorado 3390 Pf1 671.00 2147.64 2152.17 2152.17 2154.59 0.003468 12.49 53.74 10.96 1.03 
Eldorado 3132 PF 1 671.00 2144.22 2148.75 2148.75 2151.17 0 .003463 12.48 53.76 10.96 1.03 
Eldorado 3032 PF 1 671.00 2142.89 2147.42 2147.42 2149.84 0 .003456 12.47 53.81 10.95 1.03 
Eldorado 2954 Pf 1 671.00 2141.64 2146.37 2146.37 2146.79 0 .032736 12.47 53.80 10.95 1.03 
Eldorado 2853 PF1 671.00 2141.46 21 43.53 2143.53 2144.45 0.019690 7.66 87.56 48.44 1.00 
Eldorado . 2828 PF1 6 71.00 2141.08 2142.79 2142.79 2143.58 0.008030 7.13 94.13 60.24 1.00 
Eldorado 2543 PF 1 671.00 2136.72 2138.43 2138.43 2139.22 0.007991 7.12 94.28 60.26 1.00 
Eldorado 2213 PF 1 671.00 2131 .67 2133.37 2133.37 2134.17 0.006069 7.1 4 9 3.91 60.22 1.01 
Eldorado 1653 PF 1 671.00 2123.10 2124.81 2124.81 2125.60 0.008010 7.12 94.21 60.25 1.00 
Eldorado 1423 Pf 1 671.00 2115.10 2116.13 2116.64 0.008933 5.71 117.51 67.94 0.77 
Eldorado 1273 PF 1 671.00 2112.60 2117.45 2116.63 2117.61 0.004477 3.25 206.38 167.27 0.52 
Eldorado 1140 PF 1 671.00 21 12.20 2116.12 2116.11 2116.51 0.020006 5.01 134.05 175.35 1.01 
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Eldorado R1-60 No. 16 LOMR Plan: Eldorado R1 -60 No. 16 - LOMR 10/7/2014 
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Eldorado R1-60 No. 16 LOMR Plan: Eldorado R1-60 No. 16 - LOMR 1017/2014 
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Eldorado R1-60 No. 16 LOMR Plan: Eldorado R1-60 No. 16 - LOMR 10/7/2014 
Upstream of proposed culvert (unnamed wash) 

2176 0 
W---- - - - - .04 + .04-----~ 

4 

2174-

2172 

g 2170 
c: 
0 
:; 
> 
Q) 

[ij 2168 

g 

2166 

2164 

2162+--..,--.,--- .-- .--.--.--,- -,--- ,---,--- ,--- ,---,----,,----,,----, 

2175 

0 10 20 30 

Eldorado R1-60 No. 16 LOMR 

40 

Station (ft) 

50 60 70 80 

Plan: Eldorado R1-60 No. 16 - LOMR 10/7/2014 
Begin 20x6 Arch Culvert 

~-------------~.04----------------4>1 

c: 
0 
~ 2170-
ijj 
[ij 

................................................................... -·---~----·=····""·--:.:.::--·c------·----···--- · ·-····--·--- ········· ········ ·········· 

2165 

21 60+-~-~-.-~-..,-- ---,-~-,-~-~~-~-,--~-.-~-~-r-~ 

-10 -5 0 

Station (ft) 

5 10 

Legend 

EG PF 1 

WS PF 1 
' ' + H ~><•n' 

Crit PF 1 

Ground 

• Bank Sta 

EG PF 1 

WS PF 1 
+ -

Crit PF 1 

Ground 
• Bank Sta 



2175 

g 
c 

Eldorado R1-60 No. 16 LOMR Plan: Eldorado R1-60 No. 16 - LOMR 10/7/2014 
End 20x6 Arch CulverUBegin Transition 

1<---------------~ .013------------------"1 

~ 2170 
> 
Q) 

iii 

g 
c .e 
iii 
> 
Q) 

iii 

2160-t=~:::::::::::::::;:::::=::;::::::::;::::""""';" ........... :==~::::::: ........... :;::::~::::::;::::::::'.;::~~~~~~~~~~ 
-10 -5 0 5 10 

Station (ft) 

Eldorado R1-60 No. 16 LOMR Plan: Eldorado R1-60 No. 16 - LOMR 10/7/2014 
End Transition/12x6 Arch Culvert 

2175-

2170 

2160 ~,_,_,_,--,--..--..--..--..--..--...--...--...--...---i---r---i---r-...,-...--.--,-_....,........,...,.....,......,.. ......... 
-6 -4 -2 0 

Station (ft) 

2 4 6 

EG PF 1 

WS PF 1 
-·-· ... --+ ·-······-· 
Crit PF 1 

Ground 

• Bank Sta 

EG PF 1 

WS PF 1 
·-- ~··-+--- . 

Crit PF 1 

Ground 

• Bank Sta 



Eldorado R1-60 No. 16 LOMR Plan: Eldorado R1-60 No. 16- LOMR 10/7/2014 
12x6 Arch Culvert 
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Eldorado R1-60 No. 16 LOMR Plan: Eldorado R1-60 No. 16 - LOMR 10/7/2014 
12x6 Arch Culvert 
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PROJECT DATA 
Project Title: Eldorado Rl-60 No. 16 LOMR 
Project File eldoradoLOMR.prj 
Run Date and Time: 10/7/2014 1:36:50 PM 

Project in English units 

PLAN DATA 

Plan Title: Eldorado Rl-60 No . 16 - LOMR 

x x x x 
x x x x 
x x x x 

xx xx 
x 
x 
xx xx 

x 
x 

xxxxx 

Plan File f:\Projects\500\5523-A017\Division\Fctl\Calcs\HEC- RAS\LOMR\eldoradoLOMR.plO 

Geometry Title: Eldorado Rl-60 No. 16 - LOMR 
Geometry File : f:\Projects\500\5523 - A017\Division\Fctl\Calcs\HEC ­

RAS\LOMR\eldoradoLOMR.g09 

Flow Title 
Flow File 

RAS\LOMR\eldoradoLOMR.f04 

Eldorado Rl-60 No. 16 - LOMR 
f:\Projects\500\5523-A017\Division\Fctl\Calcs\HEC-

Plan Summary Information: 
Number of: Cross Sections 

Culverts 
Bridges 

29 
0 
0 

Multiple Openings 
Inline Structures 
Lateral Structures 

Computational Information 
Water surface calculation tolerance 
Critical depth calculation tolerance 
Maximum number of iterations 
Maximum difference tolerance 
Flow tolerance factor 

Computation Options 

0.01 
0.01 
20 
0 . 3 
0.001 

Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Subcritical Flow 

FLOW DATA 

Flow Title: Eldorado Rl-60 No. 16 - LOMR 

0 
0 
0 

Flow File f:\Projects\500\5523-A017\Division\Fctl\Calcs\HEC-RAS\LOMR\eldoradoLOMR.f04 

Flow Data (cfs) 

River 
Eldorado 

Reach 
Eldorado 

RS 
5901 

PF 1 
671 



Boundary Conditions 

River 
Downstream 

Eldorado 
0.02 

GEOMETRY DATA 

Geometry Title: 

Reach 

Eldorado 

Eldorado Rl - 60 No. 

Profile Upstream 

PF 1 Normal S 0.01 Normal S 

16 - LOMR 
Geometry File f:\Projects \500 \5523-A017\Division\Fctl\Calcs\HEC-RAS\ LOMR\eldoradoLOMR.g0 9 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 590 1 

INPUT 
Description: 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2195 52.41 2190 133 2185 209.84 2181.55 312.76 2185 

367.68 2190 425.57 2195 

Manning ' s n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .04 133 .04 312 . 76 .04 

Bank Sta: Left Right Lengths : Left Channel Right Coeff Contr. Expan. 
133 312.76 370 344 310 . 1 .3 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 5596 

INPUT 
Description: 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2190 63. 35 2185 161 . 98 2180 203.12 2178 .29 251.05 2180 

313 . 3 7 2185 504 2190 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .04 161.98 .04 251.05 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
161. 98 251.05 192 192 192 . 1 .3 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 5404 

INPUT 
Description: 
Station Elevation Data num= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2185 55 . 8 2180 173 2176.8 309.16 2180 457.61 2185 

Manning's n Values num= 3 



Sta n Val Sta n Val Sta n Val 
0 .04 55.8 .04 309.16 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coef f Contr. Expan. 
55.8 309.16 122 122 122 .1 .3 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 5282 

INPUT 
Description: 
Station Elevation Data num= 3 

Sta Elev Sta Elev Sta Elev 
0 2180 118 2175.7 228.7 2180 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .04 0 .04 228.7 .04 

Bank Sta : Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
0 228.7 145 145 145 .1 .3 

CROSS SECTION 

RIVER: Eldorado 
REACH: El dorado RS : 5137 

INPUT 
Description: 
Station Elevation Data num= 3 

Sta Elev Sta Elev Sta Elev 
0 2175 70 2172. 9 145. 58 2175 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .04 0 . 04 145.58 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coef f Contr. Expan. 
0 145.58 94 94 94 .1 . 3 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 5043 

INPUT 
Description: Upstream o f proposed culvert (unnamed wash) 
Station El e vation Data num= 24 

Sta El ev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2172.2399979 2171.5299988 2170.8600006 21691. 360001 2168 

2 . 379997 21674.88000 1 21668.529999 2165 10 . 58 2164 11. 95 2163.9 
13.08 2164 15.92 2165 17.42 2166 18.79 2167 20.15 2168 
24.02 2168 25.41 2167 29.67 2167 39.17 2168 41.17 2169 
45.87 2170 54.55 2171 66 .43 2172 71.14 2 174 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .041.360001 .04 39.17 .04 

Bank St a: Left Right Lengths: Left Channel Ri ght Coeff Contr. Expan. 
1.360001 39. 1 7 35 35 35 .4 1 

CROSS SECTION 

RIVER: Eldorado 



REACH: Eldorado RS : 4993 

INPUT 
Description: Upstream of proposed culvert (unnamed wash) 
Station Elevation Data num= 20 

Sta Elev Sta Elev Sta Elev Sta Elev St a Elev 
0 2172 1. 1 6 2171 1. 51 2170 2.28 2169 2.8 2168 

3.37 2167 4.59 2166 5.76 2165 8.28 2164 10.29 2163.9 
13 . 1 7 2164 15.5 2165 21.7 2166 27.61 2167 38.84 2168 
41. 1 8 2169 50 . 84 2170 60. 1 5 2171 67.27 2172 73. 59 2175 

Manning's n Val ues num= 3 
Sta n Val St a n Val Sta n Val 

0 .04 2. 8 .04 38.84 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coef f Cont r. Expan. 
2.8 38.84 36.5 36.5 36.5 .4 l 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 4960 

INPUT 
Description: Begin 20x6 Arch Culvert 
Station Eleva t ion Data num= 4 

Sta Ele v Sta Elev Sta Elev Sta Elev 
- 10 2180 -10 2161.36 10 2161. 36 10 2180 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
-10 .04 - 10 .04 10 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
-10 10 10 10 10 . l .3 

Cross Section Lid 
num= 21 
Sta Hi Co rd Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cor d 
-10 2180 2161. 36 -10 2180 2163.22 -9.81 2180 21 64.27 

-9.2 2180 2165 . 26 - 8 2180 2166.05 -7 2180 2166.36 
-6 2180 2166 . 63 - 5 2180 2166.86 - 4 2 180 2167.04 
-3 2180 2167.18 0 2180 2167.36 3 2180 21 67.18 

4 2180 2167.04 5 2180 2166.86 6 2180 2166. 63 
7 2180 2166.36 8 2180 2166.05 9.2 2180 2165.26 

9.81 2180 2164.27 10 2180 2163.22 10 2180 2161. 3 6 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 4950 

INPUT 
Description: End 20x6 Arch Culvert/Begin Transition 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
- 10 2180 -10 2160. 25 10 2160.25 10 2180 

Manning ' s n Values num= 3 
Sta n Val Sta n Val Sta n Val 
-10 -10 .013 10 

Bank Sta: Le ft Right Lengths: Left Channel Right Coef f Contr. Expan. 
- 1 0 10 30 30 30 .1 .3 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
- 10 2180 2160.25 - 10 2180 2162.11 - 9.81 2180 21 63 .16 

- 9.2 2180 2164 . 15 - 8 2180 2164.94 - 7 2180 2165.25 
- 6 2180 2165.52 - 5 2180 2165.75 - 4 2180 2165.93 



-3 2180 2166 . 07 0 2180 2166.25 3 2180 2166.07 
4 2180 2165.93 5 2180 2165.75 6 2180 2165.52 
7 2180 2165.25 8 2180 2164.94 9.2 2180 2164.15 

9.81 2180 2163.16 10 2180 2162.11 10 2180 2160.25 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 4880 

INPUT 
Description: End Transition/12x6 Arch Culvert 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
-6 2180 -6 2160.04 6 2160.04 6 2180 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

-6 -6 .013 6 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
-6 6 49 .32 49.32 49. 32 .1 .3 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi Cord Lo cord Sta Hi cord Lo Cord 

-6 2180 2160.04 -6 2180 2163.04 -5 .79 2180 2164 .04 
-5.48 2180 2164.57 - 5 2180 2165.04 - 4.48 2180 2165.34 

-4 2180 2165.5 -3 2180 2165.74 -2 2180 2165.91 
- 1 2180 2166.01 0 2180 2166. 04 1 2180 2166.01 

2 2180 2165 . 91 3 2180 2165.74 4 2180 2165.5 
4.48 2180 2165.34 5 2180 2165.04 5.48 2180 2164. 57 
5.79 2180 2164.04 6 2180 2163.04 6 2180 2160.04 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 4870 

INPUT 
Description: 12x6 Arch Culvert 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
-6 2180 -6 2159.68 6 2159.68 6 2180 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

- 6 - 6 .013 6 

Bank Sta: Left Right Lengths: Left Channel Right Coef f Contr. Expan. 
-6 6 22.12 27.19 32.19 .1 .3 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

-6 2180 2159.68 - 6 2180 2162.68 - 5.79 2180 2163.68 
-5. 48 2180 2164 . 21 -5 2180 2164.68 -4. 48 2180 2164 . 98 

- 4 2180 2165.14 -3 2180 2165.38 -2 2180 2165.55 
-1 2180 2165.65 0 2180 2165.68 1 2180 2165.65 

2 2180 2165 .55 3 2180 2165.38 4 2180 2165 .14 
4.48 2180 2164.98 5 2180 2164 . 68 5 . 48 2180 2164.21 
5.79 2180 2163.68 6 2180 2162.68 6 2180 2159.68 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 4857 

INPUT 
Description: 12x6 Arch Culvert 



Station Elevation Data num= 4 
Sta Elev Sta Elev Sta Elev Sta Elev 

-6 2180 -6 2159.5 6 2159.5 6 2180 

Manning 's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

- 6 -6 .013 6 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan . 
-6 6 277 277 277 . 1 . 3 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

- 6 2180 2159.5 -6 2180 2162.5 -5.79 2180 2163.5 
-5.48 2180 2164.03 -5 2180 2164.5 -4.48 2180 2164.8 

-4 2180 2164. 96 -3 2180 2165.2 -2 2180 2165.37 
-1 2180 2165.47 0 2180 2165.5 1 2180 2165.47 

2 2180 2165.37 3 2180 2165.2 4 2180 2164. 96 
4.48 2180 2164.8 5 2180 2164.5 5 .48 2180 2164.03 
5.79 2180 2163.5 6 2180 2162 . 5 6 2180 2159.5 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 4600 

INPUT 
Description: 12x6 Arch Culvert 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
-6 2180 - 6 2157.51 6 2157.51 6 2180 

Manning ' s n Values num= 3 
Sta n Val Sta n Val Sta n Val 

-6 -6 .013 6 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
-6 6 257 257 257 .1 .3 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

-6 2180 2157.51 - 6 2180 2160.51 -5.79 2180 2161.51 
- 5.48 2180 2162.04 -5 2180 2162.51 -4. 48 2180 2162.81 

-4 2180 2162.97 -3 2180 2163.21 - 2 2180 2163.38 
-1 2180 2163.48 0 2180 2163.51 1 2180 2163.48 

2 2180 2163.38 3 2180 2163.21 4 2180 2162.97 
4.48 2180 2162.81 5 2180 2162.51 5. 48 2180 2162.04 
5.79 2180 2161 . 51 6 2180 2160.51 6 2180 2157.51 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS : 4343 

INPUT 
Description: 12x6 Arch Culvert 
Station Elevat ion Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
-6 2175 -6 2155.66 6 2155.66 6 2175 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

-6 -6 .013 6 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
-6 6 202 202 202 . 1 .3 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 



-6 2175 2155 .6 6 -6 2175 2158.66 -5.79 2175 2159.66 
- 5.48 2175 2160.19 - 5 2175 2160.66 -4.48 2175 2160. 96 

-4 2175 2161.12 - 3 2175 2161.36 -2 2175 2161.53 
-1 2175 2161. 63 0 2175 2161.66 1 2175 21 61 .63 

2 2175 2161.53 3 2175 2161.36 4 2175 2161.12 
4.48 2175 2160.96 5 2175 2160.66 5.48 2175 2160.19 
5.79 2175 2159.66 6 2175 2158.66 6 2175 2155. 66 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 4141 

INPUT 
Description: 12x6 Arch Culvert 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
- 6 2170 -6 2154.65 6 2154.65 6 2170 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

-6 - 6 .013 6 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
-6 6 202 202 202 .1 .3 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

-6 2170 2154.65 -6 2170 2157.65 - 5.79 2170 2158.65 
-5.48 2170 2159.18 -5 2170 2159.65 - 4.48 2170 2159.95 

-4 2170 2160 .11 -3 2170 2160.35 -2 2170 2160.52 
-1 2170 2160.62 0 2170 2160.65 1 2170 2160.62 

2 2170 2160. 52 3 2170 2160.35 4 2170 2160.11 
4.48 2170 2159.95 5 2170 2159.65 5.48 2170 2159 . 18 
5.79 2170 2158.65 6 2170 2157.65 6 2170 2154.65 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 3939 

INPUT 
Description: 12x6 Arch Culvert 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
-6 2170 -6 2153.82 6 2153.82 6 21 70 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

-6 -6 .013 6 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
-6 6 121 121 121 .1 .3 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

-6 2170 2153.82 - 6 2170 2156.82 - 5.79 2170 21 57.82 
- 5.48 2170 2158.35 -5 2170 2158.82 - 4.48 2170 2159.12 

-4 2170 2159.28 -3 2170 2159.52 - 2 2170 2159.69 
-1 2170 2159.79 0 2170 2159.82 1 2170 2159.79 

2 2170 2159.69 3 2170 2159.52 4 2170 2159.28 
4.48 2170 2159.12 5 2170 2158.82 5 .48 2170 2158.35 
5.79 2170 2157.82 6 2170 2156.82 6 2170 2153.82 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 3818 



INPUT 
Description: 12x6 Arch Culvert 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
-6 2170 - 6 2153.34 6 2153.34 6 2170 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

- 6 - 6 .013 6 

Bank Sta: Left Right Lengths: Le ft Channel Right Coef f Contr . Expan. 
-6 6 428.28 428.28 428.28 . 1 .3 

cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

-6 2170 2153.34 - 6 2170 2156.34 - 5.79 2170 2157.34 
-5 . 48 2170 2157.87 - 5 2170 2158.34 -4.48 2170 2158.64 

- 4 2170 2158.8 - 3 2170 2159.04 -2 21 70 2159.21 
- 1 2170 2159.31 0 2170 2159.34 1 2170 2159.31 

2 2170 2159.21 3 2170 2159. 04 4 2170 2158.8 
4.48 2170 2158.64 5 2170 2158.34 5.48 2170 2157 . 87 
5.79 2170 215 7.34 6 2170 2156.34 6 2170 2153.34 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 3390 

INPUT 
Description: 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
-6 2160 - 6 2147.64 6 2147.64 6 2160 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

-6 -6 .013 6 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan . 
-6 6 257.75 257.75 257.75 .1 .3 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

-6 2160 2147.64 - 6 2160 2150.64 -5.79 21 60 2151.64 
- 5.48 2160 2152 . 1 7 - 5 2160 2152.64 -4.48 2160 2152 . 94 

-4 2160 2153.1 - 3 2160 2153.34 -2 2160 2153.51 
- 1 2160 2153.61 0 2160 2153.64 1 2160 2153 . 61 

2 2160 2153.51 3 2160 2153.34 4 2160 21 53.l 
4.48 2160 2152 . 94 5 2160 2152.64 5.48 2160 2152 . 17 
5.79 2160 2151.64 6 2160 2150. 64 6 2160 2147 . 64 

CROSS SECTION 

RIVER: Eldora do 
REACH : Eldorado RS: 3132 

INPUT 
Description: 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
-6 2156 - 6 2144.22 6 2144.22 6 2156 

Ma nning's n Values num= 3 
Sta n val Sta n Val Sta n Val 

-6 -6 . 013 6 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
-6 6 100 100 100 .1 .3 



Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

-6 2156 2144 . 22 - 6 21 56 2147.22 -5 .79 2156 2148.22 
-5.48 2156 2148. 75 - 5 2 1 56 2149.22 -4.48 2156 2149.52 

- 4 2156 2149.68 -3 21 56 2149. 92 -2 2156 2150.09 
- 1 2156 2150. 1 9 0 2156 2150.22 1 2156 2150.19 

2 2156 2150.09 3 2156 2149.92 4 2156 2149.68 
4.48 2156 2149.52 5 2156 2149.22 5 .48 2156 2148.75 
5.79 2156 2148.22 6 2156 2147.22 6 2156 214 4 . 22 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 3032 

INPUT 
Description: 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
-6 2155 -6 2142.89 6 2142.89 6 2155 

Manning's n Values nUffi; 3 
Sta n Val Sta n Val Sta n Val 

-6 - 6 .013 6 

Bank Sta: Left Right Lengths: Left Channel Right Coe ff Contr. Expan. 
-6 6 86 78.54 71 .1 .3 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord S t a Hi Cord Lo Cord Sta Hi Cord Lo Cord 

-6 2155 2142.89 -6 2155 2145.89 - 5 . 79 21 55 21 46.89 
- 5 . 48 2155 2147.42 - 5 2155 2147.89 - 4.48 2155 2148.19 

-4 2155 2148.35 - 3 2155 2148.59 -2 2155 2148.76 
-1 2155 2148 . 86 0 2155 2148.89 1 2155 2148.86 

2 2155 2148 .76 3 2155 2148.59 4 2155 2148.35 
4.48 2155 2148 . 19 5 2155 2147.89 5.48 2155 2147 . 42 
5.79 2155 2146 . 89 6 2155 2145.89 6 2155 2142.89 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 2954 

INPUT 
Description: End Arch Culvert 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta El ev 
-6 2151 -6 2 1 41. 84 6 2141 . 84 6 2151 

Manning ' s n Values num; 3 
Sta n Val Sta n Val Sta n Val 

-6 - 6 . 04 6 

Bank Sta : Left Right Lengths: Left Channel Right Coe ff Contr. Expan. 
- 6 6 25 25 25 .4 1 

Cross Section Lid 
num= 21 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

-6 2151 2141. 84 - 6 215 1 2144.84 -5.79 2 1 51 214 5 .84 
- 5.48 2151 2146.37 - 5 2151 2146.84 -4.48 2151 2147 .14 

-4 2151 214 7 .3 - 3 2151 2147.54 -2 2151 2147. 71 
-1 2151 2147.81 0 2151 2147.84 1 2151 2147.81 

2 2151 2147. 71 3 2151 2147.54 4 2151 2147.3 
4.48 2151 2147.14 5 2151 2146.84 5.48 2151 2146 . 37 
5.79 2151 2145 . 84 6 2151 2144.84 6 2 15 1 2141. 84 

CROSS SECTION 



RIVER: Eldorado 
REACH: Eldorado RS: 2853 

INPlIT 
Description: Rip Rap 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
0 2153.46 36 2141.46 72 2141.46 108 2153.46 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .04 0 .04 108 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coe ff Contr. Expan. 
0 108 25 25 25 .1 .3 

CROSS SECTION 

RIVER : Eldorado 
REACH: Eldorado RS: 2828 

INPlIT 
Description: 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
0 2147.25 18.5 2141.08 68 . 5 2141. 08 87 2147.25 

Manning's n Values num= 3 
Sta n val Sta n Val Sta n Val 

0 .025 0 .025 87 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
0 87 285 285 285 .1 .3 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 2543 

INPlIT 
Description: Proposed Channel 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
0 2142.89 18.5 2136.72 68.5 2136.72 87 2142. 89 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .025 0 .025 87 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coef f Contr. Expan . 
0 87 330 330 330 .1 .3 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 2213 

INPlIT 
Description: 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
0 2137.84 18.5 2131. 67 68.5 2131.67 87 2137.84 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 . 025 0 .025 87 .025 



Bank Sta : Left Right Lengths: Left Channel Ri ght Coeff Contr. Expan . 
0 87 560 560 560 . 1 .3 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 1 653 

INPUT 
Description: 
Station Elevation Data num= 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
0 2129.27 18.5 2123.1 68.5 2 1 23 .1 87 2129.27 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .025 0 . 025 87 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coe f f Contr. Expan. 
0 87 201 230 347 .1 . 3 

CROSS SECTI ON 

RIVER: El dorado 
REACH: El dorado RS: 1423 

INPUT 
Description: 
Station Elevation Data n um= 10 

Sta El ev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2119 . 5 21 2119 23 2116 31 2115 . 1 49 2116 

75 2117 85 2118 120 2119 156 2 120 237 2120.8 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 . 035 0 .035 237 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coef f Contr . Expan. 
0 237 150 1 50 150 . 1 .3 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 1273 

INPUT 
Description : 
Station Elevation Data num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2118 11 2117 49 2116 55 2116 60 2113 

62 2112. 8 66 2113 73 2115 79 2116 111 2116 
142 2117 1 77 2117 . 5 219 2117. 8 

Manning ' s n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 5 0 . 035 219 . 035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
0 219 130 130 130 .1 .3 

CROSS SECTION 

RIVER: Eldorado 
REACH: Eldorado RS: 1140 

INPUT 
Description: 



Station Elevation Data num; 14 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

0 2117 26 2116 32 2116. 8 37 2116 62 2116 
70 2115 84 2112 . 2 97 2115 119 2116.5 140 2115. 8 

156 2116 211 2115 214 2115 242 2118 

Manning's n Values num; 3 
Sta n Val Sta n Val Sta n Val 

0 . 035 0 .03 5 242 . 035 

Bank Sta: Left Right Lengths: Left Channel Right Coe ff Contr. Expan. 
0 242 0 0 0 .1 . 3 

SUMMARY OF MANNING'S N VALUES 

River:Eldorado 

Reach River Sta. nl n2 n3 

Eldorado 5901 .04 .04 .04 
Eldorado 5596 .04 .04 .04 
Eldorado 5404 .04 . 04 .04 
Eldorado 5282 .04 .04 .04 
Eldorado 5137 .04 .04 .04 
Eldorado 5043 .04 .04 .04 
Eldorado 4993 .04 .04 .04 
Eldorado 4960 .04 .04 .04 
Eldorado 4950 . 013 
Eldorado 4880 . 013 
Eldorado 4870 .013 
Eldorado 4857 . 013 
Eldorado 4600 . 013 
Eldo r ado 4343 . 013 
Eldorado 4141 . 013 
Eldorado 3939 .013 
Eldorado 3818 . 013 
Eldorado 3390 . 013 
Eldorado 3132 . 013 
Eldorado 3032 . 013 
Eldorado 2954 .04 
Eldorado 2853 .04 .04 .04 
Eldorado 2828 .025 .025 .025 
Eldorado 2543 . 025 .025 . 025 
Eldorado 2213 .025 .025 . 025 
Eldorado 1653 .025 .025 .025 
Eldorado 1423 . 035 .035 .035 
Eldorado 1273 . 035 .035 . 035 
Eldorado 1140 .035 .035 . 035 

SUMMARY OF REACH LENGTHS 

River : Eldorado 

Reach River Sta . Left Channel Right 

Eldorado 5901 370 344 310 
Eldorado 5596 192 192 192 
Eldorado 5404 122 122 122 
Eldorado 5282 145 145 145 
Eldorado 5137 94 94 94 
Eldorado 5043 35 35 35 
Eldorado 4993 36.5 36 . 5 36.5 
Eldorado 4960 10 10 10 
Eldorado 4950 30 30 30 
Eldorado 4880 49.32 49.32 49.32 
Eldorado 4870 22.12 27.19 32.19 



Eldorado 4857 277 277 277 
Eldorado 4600 257 257 257 
Eldorado 4343 202 202 202 
Eldorado 4141 202 202 202 
Eldorado 3 939 121 121 121 
Eldorado 3818 428. 28 428. 28 428 .28 
Eldorado 3390 257.75 257.75 257.75 
Eldorado 3132 100 100 1 00 
Eldorado 3032 86 78.54 71 
Eldorado 2954 25 25 25 
Eldorado 2853 25 25 25 
Eldorado 2828 285 285 285 
Eldorado 2543 330 330 330 
Eldorado 2213 560 560 560 
Eldorado 1 653 201 230 347 
Eldorado 1423 1 50 150 15 0 
Eldorado 1 273 130 130 130 
Eldorado 1140 0 0 0 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Eldorado 

Reach River Sta. Contr. Expan. 

Eldorado 590 1 .1 . 3 
Eldorado 5596 .1 . 3 
Eldorado 5404 .1 . 3 
Eldorado 5282 .1 .3 
Eldorado 5137 .1 .3 
Eldorado 5043 .4 1 
Eldorado 4993 .4 1 
Eldorado 4960 .1 .3 
El dorado 4 950 .1 . 3 
Eldorado 4880 .1 . 3 
Eldorado 4870 .1 . 3 
Eldorado 4857 .1 .3 
Eldorado 4600 .1 . 3 
Eldorado 4343 .1 .3 
Eldorado 4141 .1 .3 
Eldorado 3939 .l .3 
Eldorado 3818 .1 . 3 
Eldorado 3390 .1 . 3 
Eldorado 3132 .1 .3 
Eldorado 3032 .1 .3 
Eldorado 2954 .4 1 
Eldorado 2853 . 1 .3 
Eldorado 2828 .1 .3 
Eldorado 2543 .1 .3 
Eldorado 2213 . 1 . 3 
Eldorado 1653 .1 .3 
Eldorado 1423 .1 .3 
Eldorado 1273 .1 .3 
Eldorado 1140 .1 .3 



HEC-RAS Project: 

Plan File: 

Geometry File: 

Flow File: 

Report Date: 

cHECk-RAS Report 

eldoradolomr.prj 

eldoradolomr.p 10 

eldoradolomr.g09 

eldorado/omr. f04 

101812014 

Messaae ID Messaae Cross sections affected 
NT RC 05 The left overbank n-value o f 4 993 ; 504 3 ; 5 404; 5596; 5901 

$nlob$ a nd the right overba nk 
n-va lue o f $nrob$ are l ess than 
or equal to the channel n-value 
of $nch$. 
Follow t he procedure in (FHWA, 
1984) to comput e the n -value for 
the natural floodplain and the 
channel. 
Or follow t he procedure in (USGS, 
1 977) to compute the n - val ue for 
urban development. 
Please s ubmit suppo r ting 
information on the evaluation of 
n -values. 

NT TL 02 Cont raction and expansion loss 2954; 4993; 5043 
coeffi cient s are $cc$ and $ce$, 

XS DC 02 

XS EC OlL 

respectively. However , this cross 
section is not a t a hydraulic 
structure. They should be equal 
to 0.1 and 0.3 according to p age 
5 - 8 of the HEC- RAS Hydraulic 
Re f eren ce Manual (HEC, 2010) . 

Constant discharge used for the 
e n tire profil e f or $ass i gnedname$ 
flood. 
At l e a s t two discharges should be 
selec ted; one at the mouth and 
the o t her at the middl e of the 
wa tershed 
or above the confluence of a 
tributary. Or provide 
explanation why only o ne 
disc harge should be used. Other 
flood f requencies should also be 
checked . 

Cr oss sectio n extended 2954 
vertical l y. Flow Code will be EL. 3939 
The $assignedname$ WSEL of $wsel $ 4870 
is higher than the start ing GR 
s t ation e l evation o f $grelv$. 
The Left_ Sta_ Eff is equal t o the 
s t arting GR station. 
I f t he re is divided flow then 
cross s e c tion s hould be tri mmed 
or the ineff ective flow station 
s h ould be used to block the 
d ivided flow. 
If there is no divided flow then 
the cross section should be 
expanded to cover 
the $assignedname$ floodplain.The 
HEC - RAS geometry file may need t o 
be recreated u s ing a GIS program . 
Or provide explanation why the 
c r oss section should not be 
expanded. 

3032 
4141 
4880 

3132 
4343 
4950 

3390; 3818; 
4600; 4857; 
4960 
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XS EC OlR 

XS GD 01 

Cross section extended 2954 3032 3132 
vertically. Flow Code will be ER. 3939 4141 4343 
The $assignedname$ WSEL of $wsel$ 4870 4880 4950 
is higher than the ending GR 
station elevation of $grelv$. 
The Rght Sta Eff is equal to the 
ending GR station. 
If there is divided flow then the 
cross section should be trimmed 
or the ineffective flow station 
should b e used to block the 
divided flow. 
If there i s no divided flow then 
the cross section should be 
expanded to cover 
the $assignedname$ floodplain. 
The HEC- RAS geometry file may 
need to be recreated using a GIS 
program. 
Or provide explanation why the 
cross section should not be 
exoanded. 

' Cross Section Lid' option is 2954 3032 3132 
used for this section . 3939 4141 4343 
Instead, the bridge or culvert 4870 488 0 4950 
option shoul d be used. 
Cross Section Lid option may be 
used to model small obstruct i ons, 
such as, pipe crossing o r if the 
type of flow through the l id 
sections and the main stream is 
in super c ritical flow, 
or if ther e is lateral wei r flow 
between Sections 3 and 2 of a 
structure. 

3390; 3818; 
4600; 4857; 
4960 

3390; 3818; 
4600; 4857; 
4960 
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3.2 STRUCTURAL CALCULATIONS (ON CD) 



3.3 GEOTECHNICAL REPORT (ON CD) 



4. SUPPORTING INFORMATION (ON CD) 

Site Investigation Photographs 
Field Survey 

Operation and Maintenance Plan 
ESA Compliance 

Topography 



5. REFERENCE MATERIALS (ON CD) 

Excerpts from the Flood Insurance Restudy, 1994 
Flood Insurance Study Clark County and Incorporated Areas, 2011 

HEC-RAS River Analysis System Hydraulic Reference Manual, 2008 
Manning's Roughness Coefficients from Hydrologic Criteria and Drainage Design Manual 

Eldorado No. 25 LOMR Case No.:14-09-0513P 



6. IMPROVEMENT PLANS (HARD COPY AND ON CD) 

Eldorado R1-60 No. 16 
Field Photos 



GENERAL STRUCTURAL NOTES 
GENERAL REQUIREMENTS 

l. THESE DRAWINGS HAVE BEEN PREPARED USING STANDARDS OF PROFESSIONAL CARE ANO COMPLETENESS NORMALLY 
EXERCISED UNDER SIMILAR CIRCUMSTANCES BY REPUTABLE STRUCTURAL ENGINEERS IN THIS OR SIMILAR LOCALITIES. 
THEY NECESSARILY ASSUME THAT THE WORI( DEPICTED WILL 8E PERFORMED BY AN EXPERlENCED CONTRACTOR AND 
/OR WORKMEN WHO HAVE A WORl<ING KNOWLEOGE OF THE APPLICABLE CODE STANDARDS ANO REQUIREMENTS ANO 
Of INDUSTRY ACCEPTED STANDARD GOOD PRACTICE. AS NOT EVERY CONDtTION OR ELEMENT IS (OR CAN BE) 
EXPLICITLY SHOWN ON THESE DRAWINGS, !T IS UNDERSTOOD THAT THE CONTRACTOR WILL US£ INDUSTRY ACCEPTED 
STANDARD GOOD PRACTICE f'OR ALL MISCELLANEOUS WORK NOT EXPLICITLY SHOWN. 

2. THESE DRAWINGS REPRESENT THE FINISHED STRUCTURE. THEY 00 NOT INDICATE THE METHOD OF CONSTRUCTION. 
THE CONTRACTOR SHALL BE SOLE.LY RESPONSIBLE FOR CONSTRUCTION MEANS, METHODS, TECHNIQUES, SEQUENCES 
AND PROCEDURES. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO DESIGN ANO PROVIDE ADEQUATE SHORING, 
BRACING, FORM-WORK, ETC ... AS REQUIRED FOR THE PROTECTION OF LIFE AND PROPERTY DURING CONSTRUCTION. 
CONSTRUCTION MATERIALS SHALL BE UNIFORMLY SPREAD OUT S!JCH THAT DESIGN LIVE LOAD PER SQUARE FOOT AS 
STATED HEREIN IS NOT EXCEEDED. VISITS TO THE SITE BY THE STRUCTURAL ENGINEER SHALL NOT INCLUDE 
INSPECTION OF THE ABOVE liEMS 

J. THE CONTRACTOR SHALL BE RESPONSIBLE FOR All EXCAVATION PROCEDURES INCLUDING SHORING AND PROTECTION 
OF ADJACENT PROPERTY, STRUCTURES, STREETS AND UTILITIES IN ACCORDANCE WITH THE LOCAL BUILDING 
DEPARTMENT. ALL WORK OR CONSTRUCTION SHALL CO>iPLY WITH ALL APPLICABLE BUILDING CODES, REGULATIONS 
AND SAFETY R£QUIREMENTS. 

4. THE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFICATION OF ALL DIMENSIONS, CONDITIONS ANO ELEVATIONS 
WITH CIVIL DRAWINGS PRIOR TO START OF CONSTRUCTION. THE CONTRACTOR SHALL INFORM THE CIVIL ENGINEER 
ANO/OR STRUCTURAL ENGINEER IN WRITING OF ANY DISCREPANCIES OR OMISSIONS NOTED ON THE DRAWINGS. ANY 
SUCH DISCREPANCY, OMISSION, OR VARIATION NJT REPORTED BEFORE START Of CONSTRUCTION SHALL BE THE 
RESPONSIBILITY OF THE CONTRACTOR. WHERE DISCREPANCIES OCCUR IN THESE DRAWINGS, NOTES AND DETAILS ON 
DRAWINGS SHA.LL TAKE PRECEDENCE OVER GENERAL STRUCTURAL NOTES ANO TYPICAL DETAILS. 

5. WHERE REFERENCE IS MADE TO VARlOUS TEST STANDARDS FOR MATC'.RIALS, SUCH STANDARDS SHALL BE THE LATEST 
EDITION AND/OR ADDENDA. 

6. OPTIONS ARE FOR CONTRACTOR'S CONVENIENCE. IF ANY OPTION IS USED, THE CONTRACTOR SHALL USE THE LATEST 
EDITION AND/OR ADOENOA. 

7. ESTABLISH ANO VERlFY ALL OPENINGS AND INSERTS FOR CIVIL AND ELECTRICAL REQUIREMENTS WITH APPROPRIATE 
TRADES, DRAWINGS AND SUBCONTRACTORS PRIOR TO CONSTRUCTION. 

8. OWNER SHALL BE RESPONSIBLE FOR THE COSTS Of ALL INSPECTIONS WHETHER PERFORMED 8Y AN AGENCY, 
INDEPENDENT CONSULTANT OR STRUCTURAL ENGINEER ALL INSPECTIONS REQUIRED BY THE BUILDING CODES, LOCAL 
BUILDING DEPARTMENTS OR SY THESE PLANS SHALL BE PROVIDED BY AN INDEPENDENT INSPECTION COMPANY OR 
THE BU!lDiNG DEPARTMENT. SITE VISITS BY THE ENGINEER DO NOT CONSTITUTE AN INSPECTION, UNLESS 
SPECIFICALLY CONTR~.CTED FOR. 

9. SHOP DRAWINGS SHALL BE SUBMITTED FOR ALL STRUCTURAL ITEMS. SHOP DRAWINGS ARE REVIEWED ONLY fOR 
CENERAL COMPLIANCE WITH THE STRUCTURAL DRAWINGS. REVIEW OOES NOT INDICATE THAT THE SHOP DRAWINGS ARE 
CORRECT OR COMPLETE. RESPONSIBILITY FOR CDRRECiNESS SHALL REST WITH THE CONTRACTOR. ANY CHANGES, 
SUBSTITUTIONS, OR DEVIATIONS FROM CONTRACT DRAWINGS SHALL BE CLOUDED. ANY OF THE AFOREMENTIONED 
SHALL NOT BE CONSIDERED APPROVED Affi:R ENGINEERS REVIEW UNLESS SPECIFICALLY NOTED ACCORDINGLY. THE 
SHOP DRAWINGS 00 NOT SUPER.SEDE OR REPLACE THE ORIGINAL CONTRACT DRAWINGS. ANY ENGINEERING PROVIDED 
BY OTHERS AND SUBMITTED FOR REVIEW SHALL BEAR THE SEAL OF AN APPROPRIATELY REGISTERED ENGINEER. 
ES2 SHALL NOT BE RESPONSIBLE FOR THE ADEQUACY Of ENGINEERING DESIGNS PERFORMED BY THE OTHERS. 
ALLOW 5 WORKING DAYS FOR THE ENGINEER OF RECORD'S REVIEW. ONE COPY OF EACH SUBMITTAL WILL BE 
RETAINED SY THE ENGINEER OF RECORD. 

DESIGN BASIS 
l. DEER SPRlNGS WAY ARCH CULVERT 

2 CODE.. ........ .. ..... . ...... .. ............ AASHTO 1995 ed. STANDARD SPECIFICATIONS 

3. DEAD LOAD: 
STRUCTURE SELF WEIGHT CONCRETE ................................................................................................................... l 50 pct 
VARYING COVER WITH A SOIL BACKFILL DENSITY .................................................................................................. !20 pcf 

4. LIVE LOAD ................. , .................. , ... , .............................. , ................................................... , ................... HS20-44 LOADING 

GEOJECHNICAL REPORT 
l. THE FOUNDATIONS FOR THE ABOVE REFERENCEC PROJECT ARE DESIGNED WITH RECOMMENDATIONS FROM: 

FIRM: GEOTEK INC. PROJECT NO.: l 1531-LVR6 DATE: NOV 27, 2013 
ANO LETTER DATED DEC. 16, 2013 

ALL RECOMMENDATIONS LISTED WITH IN THIS REPORT REGARDING SITE PREPARATION, GRADING, COMPACTION TESTS, 
INSPECTIONS ETC. SHALL BE fOLLOll'£D WITH STRICT ADHERENCE AND SHALL BE COMPLEfED PRIOR TO 
CONSTRUCTION. 

CONCRET£ 
I. MIN 28 DAY COMPRESSIVE SiRENGTH, f'c, SHALL BE 4500 PSI. 

2. CEMENT SHALL BE TYPE V AND MAX W/C RATIO SHALL 8£ 0.45 

3. CONCRETE SHALL BE TESTED IN ACCORD~.NCE WITH ASTM C 42 SPECIFICATION. 

4. CONCRETE MIXES SHALL BE DESIGNED 8Y A CE~TlflED LABCRATORY AND APPROVED SY £S2. 

5. ALL CONCRETE SHALL BE REGULAR WEIGHT OF 145 POUNDS PER CUBIC FOOT USING HAROROCK AGGREGATES 
CONFORMING TO TO ASTM C33. WATER SHALL 8t CLEAN AND POTABLE. 

6. CONCRETE FOR SLABS ON GRADE SHALL BE CONSOLIDATED USING SURFACE VIBRATION METHODS. ALL OTHER 
CONCRETE SHALL BE CONSOUOATEO USING INTERNAL VIBRATION METHODS. REMOVE ALL DEBRIS FROM FORMS 
BEFORE PLACING CONCRETE. CONCRETE SHALL NOT BE DROPPED THROUGH REINFORCING STEEL SO AS TO CAUSE 
SEGREGATION OF AGGREGATES. UNCONFINED FALL OF CONCRETE SHALL NOT EXCEED 5 FEET. 

7 ALL ITEMS TO BE CAST IN CONCRETE SUCH AS REINFORCING, DOWELS, BOLTS, ANCHORS, SLEEVES, ETC .. SHALL BE 
SECURELY POSITiONED PRIOR TO CONCRETE PLACEMENT. 

8. SHOTCRETE PROPORTIONS SHALL BE SELECTED THAT ALLOW SUITABLE PLACEMENT PROCEDURES USING THE DELIVERY 
EQUIPMENT SELECTED AND SHALL RESULT IN F!NISHED IN-Pi.ACE HARDENED SHOTCRETE MEETING THE STRENGTH 
REQUIREMENTS STATED HERE-IN. COARSE AGGREGATE, IF USED, SHALL NOT EXCEED J/8 INCH. ANY REBOUND OR 
ACCUMULATED LOOSE AGGREGATE SHALL BE REMOVED FROM THE SURFACES TO SE COVERED PRIOR TO PLACING THE 
INITIAL OR ANY SUCCEEDING LAYERS OF SHOTCRETE. REBOUND SHALL NOT BE REUSED AS AGGREGATE. 

9. SHOTCRETE PLACEMENT SHALL 8£ PLACED ACCORDING TO AC! 506R-90. PRE-CONSTRUCTION TESTING OF SHOTCRETE: 
IS NOT REQVIRED PROVIDED THE CONTRACTOR OE:MONSTRATES TO THE BVILDING OFFICIAL, BY MEANS APPROVED BY 
THE BUILDING OFFICIAL, ACCEPTED SHOTCRETE WORK USING SIMILAR EQUIPMENT UNDER SIMILAR CIRCUMSTANCES WITH 
THE SAME PERSONNEL. 

l 0. FINISHING: 
ACCORDING TO THE UNIFORM STANDARD SPECIFICATIONS FOR PUBLIC WORKS' CONSTRUCTION OFf-SITC'. 
IMPROVEMENTS CLARK COUNTY, ONLY SVRfACES EXPOSED TO VIEW AFTER BACKF!LL IS PLACED REQUIRE flNISHING 
(EITHER ORDINARY OR FINE), HOWEVER, IT IS REQUIRED THAT THE EXTERIOR SHOTCRETE SURFACE IS MADE SMOOTH 
WITH A STEEL TROWEL OR FRESNO TO FACILllATE THE APPLICATION OF WATERPROOFING. THIS FINISH SHALL HAVE 
NO REQUIREMENTS FOR FLATNESS. HOWEVER, THE SURFACE SHALL BE FREE FROM STONE POCKETS, DEPRESSIONS 
OR PROJECTIONS IN EXCESS OF 1 /4 INC!i BEYOND THE SURFACE. IN\IERi EXPOSED SURFACE SHALL BE ORDINARY 
BROOM FINISH. 

ADMIXTURES: 
ONLY ADMIXTURES PERMITTED BY THE UNIFORM STANDARD SPECIFICATIONS FOR PUBLIC WORKS' CONSTRUCTION 
OFF-SITE IMPROVEMENTS CLARK COUNTY SHALL BE ALLOWED. 

CURING: 
CURING ON THE OUTSIDE SURFACE AND INSIDE SURFACE AFTER fORM REMOVAL SHALL BE BY MEANS OF LIQUID 
MEMBRANE-FORMING COMPOUND MEETING THE REQUIREMENTS OF THE UNIFORM STANDARD SPECIFICATIONS FOR 
PUBLIC WORKS' CONSTRUCTION OFF-SITE IMPROVEMENTS CLARK COUNTY. A BULKHEAD SHALL BE PLACED AT THE 
ENO OF THE CULVERT TO STOP WIND MOVEMENT THROUGH THE CULVERT IMMEOLATC'.LY AFTER CONCRETE 
PLACEMENT. 

! 1. COMPLETED SHOTCRETE WORK SHPil BE CHECKED VISUALLY DURING CONSTRUCTION AND PRIOR TO FINAL APPROVAL 
OF SHOTCRETE fOR REINFORCING BAR EMBEDMENT, VOIDS, ROCK POCKETS, SANO STREAKS AND S!MILAR DEFICIENCIES. 
THE SPECIAL INSPECTOR SHALL EXAMINE, 

12 SURFACES OF STEEL FORMS SHALL BE COATED W/ AN ICC APPROVED FORM RELEASE OIL 

13 SHOTCRETE NOZZLEMAN SHALL BE CERTIFIED PER AC! 506.3R-91. 

CONCREJE CONT 
14. SHOTCRETE MAY BE USED IN LIEU OF POURED IN PLACE CONCRETE ON ALL ARCHES, WALLS, MANHOLE BASES 

(ATTACHED DIRECTLY TO ARCH). 

15. SLABS SHALL BE POURED IN PLACE. 

16, AT CONTRACTORS OPTION CUT Off WALLS MAY UTILIZE A 3/8" MINUS AGGREGATE IN MIX DESIGN. 

RE!NFORCING STEEL 
l. REINFORCING STEEL SHALL CONFORM TO THE Rl;:QUIREMENTS OF ASTM A615. REINFORCING SHALL BE GRADE 

60 (FY ~ 60 KS!) DEFORMED BARS FOR ,i\Ll BARS lf4 AND LARGER ANO All BARS USED FOR CONCRETE WALLS. 
REINFORCING MAY BE GRADE 40 (FY ~ 40 KSI) DEFORMED BARS FOR All BARS #3 AND SMALLER UNLESS NOTED 
OTHERWISE ON PlP.NS OR DETAILS. ft.LL REINFOliCING TO SE WELDED SHALL BE ASTM A706, GRADE 60 ALLOY 
WELDABLE STEEL. 

2. ALL DIMENSIONS SHOWING THE LOCATION OF REINFORCING STEEL NOT NOTED AS "CLEAR" OR "CLR" ARE TO CENTER 
OF STEEL MINIMUM COVER FOR NON-PR£SlRESSEO CONCRETE REINFORCING SHALL BE />$ FOLLOWS, UNLESS NOTED 
OTHERWISE ON PLANS OR DETAILS: 

EXPOSURE CONOlllON COVER TOlERANCES: (-t I -) 
FOOTlNGS & SLABS ON GRADE: 3• 3/8" 

WALLS & SLA83 EXPOSED TO EARTH OR WEATHER: 1 1/2" 3/8" 
#6 BAR OR LARGER: 2" 1/2" 

INTC'.RIOR SLABS: j 1/2" 1/2" 

3. LAP SPLICES Of REINFORCING STEEL IN CONCRETE BEAMS, SlABS AND FOOTINGS SHALL BE ACCORDING TO ACI 
318-99 CPT 12 OR LAP SCHEDULE WHERE PRESENT, UNLESS NOTED OTHERWISE SPLICES MAY BE CONTACT OR 
NON-CONTACT SPLICES. NO TACK WELDING Of REINFORCING BARS ALLOWED. LATEST AC! CODE AND DETAILING MANUAL 
APPLY. PROVIDE BENT CORNER BARS TO MATCH ANO LAP !//tTH HORIZONTAL BARS AT ALL CORNERS AND 
INTERSECTIONS PER TYPICAL DEfAILS. VERTICAL WALL BARS SHALL 8£ SPLICED AT OR NEAR FLOOR LINES. SPLICE 
BARS TOP BARS AT CENTER LINE OF SPAN AND BOTTOM BARS AT THE SUPPORT IN SPANDRELS, BEAMS, GRADE 
BEAMS, EfC .. UNLESS NOTED OTHERWISE. 

REBAR LAP SCHEDULE 
BAR #3 #4 #5 #6 
LAP 31" 31" 39" 48" 

4. ALL REINFORCING SHALL BE SENT COLD. BARS SHALL NOT BE UNBENT AND RE-BENT EXCEPT AS NOTED ON PLAN, 
FIELD BENDING OF REBAR SHALL NOT BE ALLOWED EXCEPT AS NOTED ON PLAN. BENDS AND HOOKS SHALL 
CONFORM TO ACi STANDARD 3 l 5-80. 

5. WELDING OF REINFORCING BARS, METAL INSERTS, AND CONNECTIONS SHALL CONFORM WITH AC! :ll8 CHAPTER 12, 
AND SHALL BE MADE ONLY AT LOCATIONS SHOWN ON PL~NS OR DETAILS. 

6. REINFORCING BAR SPACING SHOWN ON PLANS ARE MAXIMUM ON CENTERS, ALL BARS SHALL BE DETAILED AND 
PLACED PER CRSI SPECIFICATIONS AND HANDBOOK DOWE[. ALL VERTICAL REINFORCING TO FOUNDATION. SECURELY 
TIE ALL BARS iN LOCATION BEFORE PlP.CING CONCRETIE. 

INSPECTIOMS 
1. THE SPECIAL INSPECTORS SHALL PROVIDE li'!SPECTIONS DURlNG PLACEMENT Of BACKFILL. REINFORCEMENT. 

SHOTCRETING, CONCRETE, AND EPOXY DOWELING. THE INSPECTOR SHALL SUBMIT A STATEMENT TO THE OWNER, 
HYDRO ARCH, AND ES2 INDICATING COMPLIANCE WITH THE PLANS AND SPECIFICATIONS. 

2. SPECIAL INSPECTiON OF THE FILL AROUND THE CU~VERT SHALL ~E PROVIDED AT A FREQUENCY AS NECESSARY TO 
ENSURE THAT PROPER FlLL AND COMPACTION IS ACHIEVED. COMPACTION. TESTS FOR EACH LIFT SHALL BE TAKEN 
PER EVERY 2500 SQUARE FE£J PLACED AS A MINIMUM. THE SPEGIAL INSPECTOR SHALL SUBMIT A COMPLIANCE 
REPORT TO THE OWNER, HYDRO ARCH, ANO ES2 DOCUMENTING fltl TYPE AND PROCEDURES OF PLACEMENT. 

DEFERRED SUBMITIALS 
L ALL ITEMS CONSIDERED IN THESE DES!GN DOCUMENTS AS BY OTHERS ARE NOTED AS DEFERRED SUBMITTALS. THE 

FOLLOWING WILL INCLUDE BUT NOT 8£ llMlTEli TO: 

CONCRETE MIX DESIGN 

REINFORCING SHOP DRAWING 

2. PRIOR TO SUBMITTAL OF DEFERRED ITEMS TO PLAN REVIEW, THEY SHALL BE SUBMITTED TO OUR OFFICE FOR REVIEW. 

WAJER PROQf!NG 
l. THE EXTERIOR SURFACE OF THE CONCRETIE ARCH SHALL 8E WATERPROOffO w/ AN EPRO ECOBASEO 11 PRODUCT OR 

EQUAL INSTALLATION SHALL BE IN ACCORDANCE w/ MANUFACTURE RECOMMENDATIONS FOR SPECIFICATIONS SEE 
EPRO WEB SIT€ EPROSERV.COM/PSl_SET.HTM 

EPOXY ANCHORAGE 
1. EPOXY GROUTED DOWELS SHALL BE INSTALLED USING: 

A. HILT! HIT HY-1 50 ADHESIVE ANCHOR SYSTEM 

8 SIMPSON STRONG-TIE SET ADHESIVE ANCHOR SYSTEM 

INSTALL THE ABOVE sYSTEMS PER THE ICC REPORT ANO MR'S RECOMMENDATIONS. 

ALTERNATE EPOXY GROUT SYSTEMS WITH CURRENT ICC APPROVAL MAY BE SUBMITTED BY THE CONTRACTOR 
FOR APPROVAL. 

SHEET lNDEX STANDARD ABBREVIA TION5 
SHEET NO SHEET TITLE AC! AM.rnlCAN CONCP£fE INS1fl1Jlt 

S0.1 GSN. STD . AOOREVIA'll~NS. SHEET INDEX 
AISC AMtRIGAN INSTITUTE Of s1m. CONSTRUCTION 
ANSI AMrnll:AN NITIONAL ST!NDARPS INSHrJ1£ 

SU PLANVl[W 
Sl.2 PLAN VIEW 

ASIM AM£R!CAll SOCIEJY FOR TESllNG AND MAiERIAI. 
~ ctNIER UNE 

ClR CLEAR 
S2.1 SECllQ~S 
S2.2 l'tPfCAL M~tlf!OII . SECTIONS 
523 TIPIC'AL POST AND CASII ~ETAD 

CLR ClfAR 
CONC COllCRE!E 
co'r cG!lllNUOUS 

OlA OR ~ l)IJillii!ffi 
OWG ~'lAWlflG 

B' !'AGH FACE 
El1V E!1VATION 

EQ EQUAL 
FLR Fl@R 
FTG FOOTING 

GSN GEN£R,ll SlRUCflJP.AL Nill£$ 
K~ l<IPS P81 SQUARE INCH 

MFR MANUFACTIJRffi 
MAX MAXJMUM 

MECH MECtwllCAl 
MIN MINIMUM 

MISC MISCillANEOUS 
NTS NOT TO SCALE 
oc ON CENll:R 

OPP OPPOS!!E 
PSf POUNDS P(R SQUARE FOOi 
PSI POUNDS PER SQUARE INCH 

REQ'D PEQUIR£0 
SIM Si\lllAR 

T&B TOP AND BOTTOM 
.!Of TCP or FOOTING 

TOPC TOP Of PlECIP 
TOW TOP OF WAil 
UBC UNWORM BUILDLIG coor 
UNO UNLESS NOlfD OTHERWISE 

VERT VffillCAL 
W/ WITH 

W/O WlTHOUT 
WI l'lflGHI 

0 

0 
I 

1'l 1~ 
x 

STIRRUP AND DE HOQ)(S 

4'-o" 

MIN TYP 

1YP 'f 4d ,r 

U STA.NP. ARD RE1'3AR 8ENOING OJ:JAILS NOSW . ·.. .. . . . .. . . 

WAU. I ARCH 

ltiVW 

® ·~~~ HOLE DRAIN . REQUIREMENTS 

1 
lYP 

8 

KEXNOJES: 

1. D ,. 6d FOR /13 THRU /18 
0 = Bd FOR #9, #10 AND #11 
D "' 10d FOR #14 AND f18 

2. EXTENSlON 6" d' FOR #5 ANO 
SMALLER 12"d' FOR #6 
THRU HB 

3. MINIMUM FINISHED SEND DIA 
FOR STIRRUPS AND TIES ONLY 
4<I FOR .. · !5 AND SMALLER 
6d FOR 6 1MRU /18 
8d FOR 9 1MRU /111 

NOTES: 

A. d = BAR DIA 

B. 

2 1/2" 

ALL R.EJNFORCE'MENl' SHALL BE; 
BENT COl.D UNLESS NOTED 
O'IHERWISE ON PLANS OR DETAILS 

MIN 

KEYNOTESr 
1. CONCRETE WALL OR ARCH 

2. RElNf PER DETAILS 

3. CONSTRUCTION JOll'IT 

4. INVERT 

!<EXtlQJIS; 
1. Cl)NCREfE WALL OR ARCH 

2. f2) CUBIC f~T Of FREE DBAIN 
~TERIAl, WRAJ?RED. IN flLTl'R 
l"ASRIC AT EACl'I WEEP HOLE 

3. REMOVE WA'IER f>ROOflNG AS 
OCCURS AT AREAS WHERE l'JRAJN 
ROCK TOUCHES . CULVERT WALL 

4. COMPACT BACl<FIU. SEE 
GEOTECHNICAL REPORT 

5. 2"f> WEEP HOLE EACH SIDE Of' 
CULVERT, SEE PIANS AND 
DETAILS FOR SPACING 

LJ1 
x 

4'-0" 

MIN TYP 

KEYNOTES; 

1. FINISHED GRADE 

2. SIMPLE SLOPE EXCAVATION 

3. MULTIPLE BENCH EXCAVATION 

+. OVER EXCAVATE AS R.EQUIRED FOR 
fill PLACEMENT 

5. COORDINATE EXCAVATION SOIL wm; 
OSHA 29 CFR 1926 SUBPART P 
TO DETERMINE SOIL TYPE A, B OR C. 

6. lHE INFORMATION PRESENTED IS A 
GUIDEUNE TO EXCAVATION BASED 
ON OSHA 29 CFR 1926 SU6PART P. 
TO DETERMIHE WHERE SHORING IS 
REQUIRED AND FOR FURTI1ER 
INFORMATION SEE OSHA 29 CFR 
1926 

SOIL (X) (Yd 
TYPI HORIZONTAL MULT ENCH 

A 3/4 5'-0' 
B 1 41-0n 

c 1 1/Z NA 

RECOMMEND EXCAVATION GUIDELINES 
PER OSHA 29 CFR 1926 

SUBPART P 

2 

[------------------------.. --

1---f 

2'~0" MIN 

TYP 

KE'XNOJg)· 

1. FINISHED GRADE: 

2. MIN UMf!S OF STRUcruRAL BACKFILL ZONE (SEE NOTI::S BELOW FOR STRUCTURAL BACKFILL REQUIREMENTS). 
FOR FILL HEIGHT !.£SS THAN 2' -o• 1HE FINISH GRADE SHALL BE THE BOUNDARY LINE FOR 1HE BACKF!LL 
ZONE. 

3. BACKflWt'IG OPERATIONS OUTSIDE lHE STRUCTURAL BACKFILL ZONE SHALL BE PER THE GEOTC'.CHNICAL 
REPORT. 

4. ALL ARCH CULVERT SUBG.RAOE MATERIALS SHOULD BE SCARIFIED AND PROCESSED TO A MINIMUM DEF'IH OF 
24 INCHES ANO COMPACTED. TO A R~TIVE COMPACTION OF 90 PERCEl'IT NEAR OPTIMUM MOISTURE 
CONmrr. TEN INCHES OF' lYPE II AGGREGATE BASE MA1ERIAL SHOutD BE PLACED ON THE COMPACTED 
SUBGRAOE MATERIALS. JliE iYPE ft AGGREGATE BASE SHOULD BE COMPACTEO TO A MINIMUM RE!ATIVE 
COMPACTION OF 95 PERCENT AT OR BELOW OPTIMUM MOISTURE CONTENT. 

NOJES· 

A. lHE MIN REQUIREMENTS FOR SUB8ASE PREP AND BACKfllL ARE LISTED BELOW. GEOTECHNICAL ENGINEER 
MAY REQUIRE ADOffiONAf.. REQUIREMENTS. 

. 
B. BACKFILL WITHIN 2'-0' OF ARCH OR STEM WALLS SHALL CONSIST OF WELL GRADED 3" MINUS GRANIJlAR 

MATERIAL OF A MIN SOIL CLASS OF SM OR SP PER THE UNIFIED CLASSlflCATION SYSTEM, ASTM 
D-2487-69. 

;~ 

C. PlACEMENT OF THE FILL AT THE STEM WALLS ANO OVER THE ARCH MAY BEGIN WHEN THE CONCRETE 
STRENGTH HAS REACHED 2800 psi COMPRESSIVE STRENGlH. FILL SHALL BE PLACED IN 8" MAXIMUM 
VER'llCAL LIFTS ANO COMPACTED TO 95% OF DRY DENSl1Y, UfTS SHAU. BE PlACEO SYMMETRICALLY EACH 
SIDE ill.ONG THE FULL LENGTH OF CULVERT WITH A MAXIMUM BACKFILL LIFT HEIGHT DIFFERENTIAL OF 
1 '-0". MAXIMUM DRY DENSl!Y SHAU. BE DEIERMINED PER lHE GEOTECHNICAL REPORT. BACKFiil. SHALL BE 
COMPACTED PER GEOTECHNICAL REPORT. 

D. NO EQUIPMENl' WEIGHING MORE THAN A 3 YARD RUBl3ER TIRE LOADER (928 CATERPILLAR OR EQUIVALENT) 
SHALL BE ALLOVIEO TO PAS.S OVER THE STRUCTURE UNTIL THE SPECIFIED FILL IS IN PLACE. HEAVY 
EQUIPMENT SUCH AS SCRAPERS ANO CAANES SHALL NOT BE ALLOWED TO PASS OVER lliE STRUCTURE 
UNLESS SPECIFIC WRl1TEN PERMISSION IS OBTAINED BY THE STRUCTURAL ENGINEER. 

E. SHOTCRETE REBOUND MAY BE USED AS BACKFILL 

TYPICAL BACKFILL AND SUBGRADE PREPARATION REQUIREMENTS 
'NOS. 

l}EXNOJES: 
~ ~,-~~--4- -~·----,,--'\:--,,-----,,..---~,;-+--.+- 1. OPENING DIAMETER 4'-0" MAX UNO 

z. NUMBER Of ADDED BARS EQUAL 
TO THE NUMBER OF BARS 
INTERRUPTED BY OPENING. 

3. U.N.O. EXIEND BARS PAST EDGE OF 
OPENING EQUAL TO lAP LENGTH 
OF 8AR PER LAP SCHEDULE 

NOTES· 

A. LOCATION AS SHOWN PER CML 
DRAWINGS AS OCCURS 

TYPICAL OPENING IN ARCHED CUL VERT 
t-=""7iNO~SCt!,E~~==~=~~~=~~::i:=============~: 
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U WING WALL SECTION 

U ARCH CULVERT TO EXISTING ARCH CUL VERT 

' ...., 
I 

Oo 

' ,__ 
I 

N 

12" 

12" 

E'-9" 

~--~ ..... -.... -...... _ ................... --.... 1 

LJ 

-·--;;- ........... ----------·----·---·----! 
8 5 

b 
I 

;.,., 

l)E¥NOJES: 

1. FINAL GRADE. 3: 1 MAX SLOPE 

2. #4 AT 18" O.C. VERT 

3. BACKf'llJ. MAlERLM. AND 
PROCEDURE PER GE0TECHNICAL 
RfJ/QRT AND PROYlt\E 12' MIN 
FREE D.RAINAGE G~ 
BACKFILL FULL HElGfl'T OF WALL 

4. #5 • 84 • DOWEL AT 6" 0. C. 

5. 4"~ PERFORATED PVC PIPE W/ 
FlLlER f'.ABRIC 

6. #5 lRANSVERS£ AT 12" O.C. W/ STD HOOK 
12' 

s·I 
7. WEEP HOLE, ROCK POCKEJ 

ANO FILTER FABRIC AT 8' O.C. 
PER TYPICAL DETAIL 6/S0.1 

8. COMPACTED SUB GRADE PER 
GE01ECHNICAL REPORT 

9. #4 AT 12' O.C. LONGITUDINAL 

10. #4 AT 12" O.C. HORIZ 

11. I t/2" DEEP• 4' KEY 

12. FINAL GRADE PER CML DRAWINGS. 
TOP OF GRADE TO !IATCH TOP 
OF FOOTING MIN 

13. #4 AT 12" O.C. HORIZ 

14. FALL PROTECTION PER CML OR 
lYPICAL DEJAIL 

KEYMOTES: 

1. CULVERT REINFORCING, SEE 
SECTION 

2. #4x24 AT 12" O.C. DRILL 

3. 

4. 

5. 

6. 

7. 

8. 

AND EPOXY W/ EPOXY ADHESIVE 

EXISTING CULVERT 

ANAL GRADE 

16" THICK TO FOLLOW PROFILE 
or ARCH 

(2) #4 TOP AND BOTTOM CONT 
TO INVERT W/ DOWEL TO MATCH 
AND LAP AT BASE 

#3 TIES AT 12" O.C. 

#4 AT 12" O.C. 24" 

30"1 
9. #4 AT 12" 0.C. HORIZONTAL 

,,,__,,, 

CULVERT SECTION 12'-0" x 6' -0" ARCH 

6'-0" 

0 
I 

N 

q 
z 
:) 

b 
I . ,_., I 

·-::11,:c::111=1 11-::111 w-·w-111 '1J~11c··,.-·····~··· 
- --., 11 .. .m--m="lTi:.1111"· .. 

• « SYMMETRICAL ABOUT TH.E <f. UNO 1>) 

I •. 6" o-

13'-2" 

12" 

~~~~~=-:i~~j<-"'""-w 

KE¥NQTES: 

1. #4 AT 9• O.C. TRANSVERSE 

2. #4 AT 12' O.C. LONGITUDINAL 
LAP 18" MIN 

3. REBAR CHAIR POINT 

4. WATER PROOF MEMBRANE 
COVER ARCH ANI) Wfti. ONLY 

5. lf4 DOWEL AT 9' O.C. W/ 
12" HOOK AT BASE 

6. 2"¢ WEEP HOLE PER PIAN 

7. ROUGHEl'I COl'ISTRUCTION JOINT, 
PER GSN 

8. (2) #4 CONT LONGITUDINAL 
LAP 18" MIN 

9. lf4 AT 9" O.C. TRANSVERSE 

10. BEDDING PER GSN 

11. #4 AT 12" 0.C. LONGITUDINAL 
LAP 1 B' MIN 

12. BACl<flLL PER GSN 

13. FINAL GRADE 

KE)'NOJES; 

1. SEE APPROPRIATE SECTION FOR 
REINF REQUIREMENTS 

2. BEDDING PER GSN 

3. 14 AT 12• O.C. 

4. #4 AT 12" O.C. 
24" 

30"1 
5. 2:1 MAX FINAL GRADE PER CML 

DRAWINGS 
6. (4) #4 Al 12" O.C .. HOR1ZONTAL 

7 · FALL PROTECTION PER CML OR 
TYPICAL DETAIL 

8. z• CHAMFER 

9. #4 AT 12" O.C. VERTICAL W/ 18' 
HOOK AT BASE 
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C)TYPlCAL SECTlON AT THICKENED ARCH AT MANHOLE 

:::;: ! 
01 
G1 

~11 l "' , r Bi 
Xi ! 
CL t 
o._ I 
~I 
"' '.!> 

U TYPICAL SECTION AT MANHOLE 

' ' <O N 
N 

CLR 

SYMMETRICAL ABOUT THE UNO 

SEE APPROPRIATE SECTION 

SYMMETRICAL ABOUT THE 

1 
I 

s·I Jtii---

-+-
i 

-+-

12" 

MIN 

KEYNOTES· 
1. (5) #5x10'-o" LONG AT 3• o.c. 

LONGITUDINAL EA SIOE OF 
OPENING 

2. REINF PER CULVERT SECTION 

3. TRANS REINF=lYP REINF PER 
SECTION PLUS JNTERUPTED TRANS 
BARS AT MAN HOLE OPENING EQ 
SPACED OVER 3' -0" ON FA SIDE 
OF CULVERT 

EXAMPLE: /f4 AT 6" O.C. TRANS 
'JYP IN A 48~ HOLE 8 BARS 
INTERUPTED TOTAL BARS OVER 
3•..,o• ,(8+·3·6"/6.)•. (14) #4 AT 
2 1/2 O.C. SPACING /f4 AT 
2 1 /2' OVER 3' -o· 

KEXNQJES: 

1. lYPE I 0R IA MANHO~ ASSEMBLY 
PER Cl.ARI< COUN1Y UNIFORM 
SfANDARO DRAWING NO. 403 OR 404 
USE Or Ti'PE I OR IA SHALL BE 

=~Ul~EO ON THE rlNAL 

2. (2.) #4 CONT AT TOP OF WALL 

3. (14 AT a· O.C. HORIZONTAL 

4. 

5. 

6. 

7. 

8. 

9. 

lf4 AT 8" O.C. 
VARIES k ~VARIES 

1>1 
REINF PER CULVERT SECTION 

REFERENCE CML DRAWINGS FOR 
MANHOLE STATIONING 

ANISHEO GRADE 

Sl'IROfOAM ALL BE1W£EN 
CULVERT ANO MANHOLE 
ASSEMBLY 

MANHOI£ S'IEPS PER CµRK 
CO~N'fY U~QRM STANDARD 
DRAWING NO. 410 

3 

TYPICAL PLAN .AT M ANHlDLE 

12" 
MIN 

.. 12" 

. MIN I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

10 

SEE APPROPRIATE SECTION 

12" 

6" 

12'' 

MIN 

0 

0 z 
I :S 

"' 

KEXNQJES· 

1. TYPE I OR IA MANHOLE ASSEMBLY 
PER Cl.ARK COUNTY UNIFORM 
STANDARD DRAWING NO. 403 OR 404 
USE OF TYPE I OR IA StlAU. EIE 
OEl'ERMINEO BASED ON THE F1NAl. 
COVER REQUIRED 

2. (2) #4 CONT AT TOP OF WALL 

3. #4 AT 8" O.C. 

4. MANli0l£ STEPS PER Cl.ARI( 
COUN1Y UNIFORM STANDARD 
DRAWING NO. 410 

5. (5) §5x10'-o• LONG AT 3• O.C. 
LONGITUDINAL EA SIDE OF 
OPENING 

6. #4 AT 8" O.C. 

VARIES k ~VARIES 
1?1 

7. ARCH BEYOND 

B. REINF PER CULVERT SECTION 

9. #4 AT 8" O.C. 

VARIES "~VARIES 
1>1 

10. FINISHED GRAOE 

11. REf'ERENCE Cl'IJL DRAWINGS FOR 
IMNllOl£ STATIONING 

12. STYROFOAM ALL BETWEEN 
CULVERT AND MANHOLE 
ASSEMBLY 

13. #4 AT 8" O.C. 

14. #4 AT 8" O.C. VERT 

• 

,, __ 

>· 
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~ OF CONC WALL 

_ _/J, 

I 
' 

I 

L~ 

l PIPE & PLAlE 

SEC DON 

C) CLOSE-UP AT BASE PlATE CONNECTION 

C9 ~0Y~AL POST AND CABLE FENCE OET AIL 

TYP )-~-\ 

'- --

© 

E9 ELEVAJlQN 
NO $C>U: . . . . 

18 

I jl rm 

C)CLOSE-UP AT CABLE AT END POST UCLOSE-UP 
NO Sc;i.£ : 

NOTES: 

A. CABLE TO POST (SECTIONS B ANO C) 
CONNECTIONS TO BE USED AT UPPER AND LOWER 
CAlll.ES. 

8. BRACE RAILS SHALL BE PlACED A MAXIMUM OF 
200' O.C .. AT END POSTS, AND WHERE FENCE 
CHANGES AT AN ANGLE (E.G. CORNERS IN PLAN 
DIMENSIONS, OR SLOPE CHANGES AT TOP OF 
WALL). . 

C. ALL Sita OT BE HOT-DIPPED GALVANIZED. Affi 
GALVANIZING DAMAGED DURING CONSTRUCTION 
SHALL BE PAINTED W/ (2) COAT$ Of' ALUMINUM 
PAINT. (GALVANOX OR APPROVEo EQUAL); 

D. POST/BRACE SHALL BE ASTM Ao3, GRADE 8. 

E. Pl.ATES SHAU. BE ASTM A36 

F. WELDING SHALL BE E70 ELECTRODE 

G. GALVANIZED BRACE BANOS SIZED FOR 1500 LBS 
(WORKING LOAD). 

[)] 

AT CABLE AT BRACE POST 

KEXNQJES: 
1. 2' DIA SCH 80 GALVANIZED POST 

2. 2" DIA SCH BO GALVANIZED BRACE RAIL (lYP) 

3. 2• DIA GALVANIZED BRACE BAND 

4. CHANNEL WALL 

5. 3/8" DIA. GALVANIZED AIRCRAFT CABLE 

6. POST TOP 

7. 3/4" DIA HOLE IN POST AND BRACE RAIL FOR 
CABLE (lYP) 

8. ACCESS OPENING AS REQUIRED. SEE CML FOR 
LOCATION. 

9. REMOVABLE LATCH 

10. 3/ 4" GALVANlZED CHAIN 

11. TOP OF WALL 

12. 5/8"¢ f1554 GR. 36 HEADED BOLTS. 8" MIN. 
EMBEOMENT INTO CONC WALL 

13. 3/8"" STD WIRE ROPE THIMBLE 

14. 1 /2" '!HICK GALV PLATE 

15. NUT ANO WASHER AT EACH SIDE OF POST 

16. GALVANIZED WIRE ROPE CUPS (lYP) 

17. 1 /2"x0' -9' GALVANIZED IRON EYE BARS 

18. GALVA!>llZED STD 11JRNBUCKLE FOR 1/2' DIA BOLTS 
(12" TAkE UP) 

19. 1/2' DIA. GALVANIZED THREADED ROD 

20. 1/2' DIA. x 9• GALVANIZED BOLT FOR END BRACE 
POST 
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®Vf:R SH~T 

DEER SPRINGS WAY PLAN & PROFILE 
STA. 18+00.00 - STA. 25+00.00 

OEE"R SPRINGS WAY PLAN If. PROFILE 
STA. 13+00.00 ~ STA. tla+00.00 

. ... ..- . . .· ' . " 

STRU'T IJGHT ANO TRAFFtC PLAN 

TYPICAL·. SECTIONS 

. •' . t .. : ' 

I ,j· r1·j1l!~ 
I l 1 !' l. '1 • t.· .. • I · · I !.· ... ·· .. ''i ;,ll.!! l1tj. 
lftitf!t:F 1-Jf~­' ~rt~1 .. cl-·T .. +·"'+-! .. ;·+·-r.· .1 •. 
j '· l t J { l i -f !. ' 

·lliiill!Ji.l!t~ 
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' 
' ' . ,, 

Line # 

L1 

L2 

L3 

Length 

236.00 

449.80 

781.04 

25+00 

' ' 

'. 

' \ 

-··--./~·~~-·¥• ·------·--'----~ 

Line Tobie 

Oirectlon Note Curve # 

sea· ;a· 2e"E CURB & GUTIER Cl 

588' 38' 26"E CURB & GUTIER C2 

N88' 38' 26"W CL OF STORM DRAIN 

24+00 

Len9th 

31.42' 

31.42' 

' '• 
'· • 

<-.J. 
/ 
' ' . 

' , _,. 

Curve Table 

Radius Delta 

20.00· 090· oo· oo· 
20,00' 090· oo' oo· 

Ton9ent 

20.00· 

20,QO' 

23+00 

' ' ' 

PLAN AND PRORLE 
VERT.: 1 .. = 31 

HOR. : 1• = 301 

OWNEfl: PARK HIGH(.ANDS, LLC 
APN f124-21-5'l0--017 

' 0 
" ~ 
N. 

DEER SPRINGS WAY 
(PUBLIC) 

i 
' 

RIPRAP PAD 
D.50 ~ 8" 
THICKNESS ~ 16" 

30' 
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I 
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i tj<1sTING GRADE @ CL~ i.i r FINISH GRADE @ CL ! 
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SCALE: 

NOTE TO CONTRACTOR 
DRAINAGE STU¢>y COMPLIANCE 
I, GIA D. NGUYEN, HEREBY CERTIFY THAT THIS GRADING PLAN 
CONFORMS TO THE APPROVED DRAINAGE STUDY ON FILE ( CNLV 
1/471'; WITH THE CITY; OF NORTH LAS llEGAS. 

I 

- - _ _,I 

15' 30' 60' 

1" "' 30' 

CONSTRUCTION NOTES 
G) MATCH TO EXISTING CURS. CONTRACTOR SHAU. VERIFY 

EXISTING LOCA110N & ELEV. PRIOR TO CONSTRUCTION. 
2 SAWCUT ANO MATCH EXISTING PAVEMENT. 

KEY MAP 

3 EXIS11NG CURB & GUTIER ANO SIDEWALK-PROTECT IN PLACE. 
4 CONSTRUCT "L" T'l'l'E CURS & GUTTER PER USOCCA NO. 216. 
5 CONSTRUCT CONCRETE SIDEWALK PER USOCCA NO. 234. 
6 CONSTRUCT 6' WICE VAUE'f GUTTER PER USllCCA NO. 228. 
7 INST AU. 5.5" AC OVER 16.5" TYPE R BASE. SEE SOILS REPORT 

PREPARED BY GEOTEK FOR MOflE OETAll.S. 

@ CONSTRUCT HANOICI\!' fAMP PER USQCCA NO. 235, CA!;E I. SEE 
PLAN FOR "A• AND B DIMENSION. 

~
INSTALL 12" X a• TE£ PER UDACS PLATE NO. 31. 
INSTALL 12• GATI:'. VAl..\/E Pi;R UDACS PLAlE NO. J9. 
INSTALL FIRE HYDRANT, VALVES, TEE. & s• WATER LINE PER 
UDACS PLATE NO. 40. 

1 REMOVE 2" BLOW-OFF & CAP AND CONNECT TO EXIST. 12" WATER. 
73 INSTALL a• CAP & 2" BLOW-OF!' PER Ul)ACS PLA11! NC. 36. 
14 INSTALL 8" GATE \/AlVE PER UDACS PLATE NO. 39. 
15 INSTAU. 12" CAP & 2" BLOW-OFF PER UDACS PLATE NO, 36. 
16 EXIST. ARCH CULVERT TO BE REMOVED. 
1 EXIST, HEADWALL & WINGWALL TO BE REMOVED. 
18 CONSTRUCT TRAPEZOIDAL CHANN!:'.l PER OETAIL A OR B SHEET 6. 
19 CONSTRUCT SIDEWALK UNDERDRAIN PER USOCCA NO. 236. 

A STATEMENT Of UNDERSTANDING BETWEEN 'JHE CITY Of NOR'JH LAS 
VEGAS U11UTY DEPARTMENT (CITY) ANO ANY AND ALL SUBSEQUENT 
USERS OF INfORMA TION OBTAINED HEREFROM: 'JHE PLANS AND 
SUPPORTING INFORMATION IS FURNISHED BY 'JHE CITY, AND IS 
ACCEPTEO/U!;EO BY 'JHE RECIPIENT Wl'JH THE UNDERSTANDING THAT THE 
CITY MAKES NO WARRANTIES, EXPRESS OR IMPLIED, CONCERNING lliE 
ACCURACY, COMPLETENESS, REUABIUTY, DR SUITASIUTY Of SAID PLANS 
OR ANY SUPPORTING DATA ANO FURTHER UNDERSTANOS THAT AU. USERS 
ARE ACTING AT THEIR OWN RISK. THE CITY SHALL BE UNOER NO 
LIABILITY WHATSOEVER RESULTING FROM ANY USE Of THIS INFORMATION. 
THI$ INFORMATION SHOULD NOT BE REUEO IJPON AS THE SOLE BASIS f'DR 
EXISllNG WATER AND /OR S<:WER lOCA TIONS. THE ENGINEER SHAU. CHECK 
AND VERIFY Al.L DIMENSIONS AND LOCA 1l0NS Of EXISTING UTIU11ES 

MANAGER, DEVELOPMENT AND ROOD COl'ITROL 01\/ISION 

RELEASED FOR 0 810 

Gr CONSTRUCTION 
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PROPOSED ELDORADO R1-60 NO. 16 
PHASE 1 PER CNLV H :ft: 
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114' RESTRAINT JOINT 

-· : - -------· 

DEER SPRINGS WAY 
(PUBLIC} 

PLAN AND PRORLE 
VE:RT.: 1" m 3' 

HOR. ; 1" ;;:. 30' 

PROf'. CHANNEL~~ FLOW LINE 

, 1 ! r1.. 1 r). ~ 
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tjXISTING GRADE @ CL~ i r FINISH GRADE @ CL i i i OF STORM DRAIN 
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18+00 17+00 16+00 15+00 14+00 13+00 

30' o· 15' 30' 60' 

SCALE: ,. ~ 30' 

' Line Tobie 

Line # Length Olrf3:ction Note 

L2 449.80 SSS' 38' 26"E CURS & GUTTER 

L3 781.04 Naa· :sa· 2e·w CL OF STORM DRAIN 

Curve Tobia 

Curve fi, Length RoQius Oello Tangent 

CJ 78.29' 50.00' oag· 42' 49• 49.75' 

I 
I 
I 
I 
I 
I 
I i 
I I 
I \ 
\ 
v 

- -

I 
I 

I 

I 

KEY MAP 

CQNSIBUCTIQN NOIES 
(}) MATCH TO EXJSTING CURB. CONTRACTOR SHALL VERIFY 

EXISTING LOCATION & ELEV. PRIOR TO CONSTRUCTION. 
2 SAWCUT AND MATCH EXISTING PAVEMENT. 
3 EXISTING CURB & GUTTER AN!) SIOEWALK-PROiECT IN PLACE. 
4 CONSTRUCT "L" TYPE CURB & GUTTER PER USDCCA NO. 216. 
5 CONSTRUCT CONCRETE SIDEWALK PER USOCCA NO. 234. 
6 CONSTRUCT 8' WIDE VALLEY GUTTER PER USOCCA NO. 228. 
7 INSTALi. 5.5" AC OVER 18.5" TYPE II BASE. SEE SOILS REPORT 

PREPARED BY Gf.:OTEK FOR MORE DETAILS. 
@ CONSTRUCT !1,ANDICAP RAMP PER IJSDCCA NO. 235, CASE I. SEE 

PLAN rOR •A AND "B" DIMENSION. 

~
INSTALL 12" XI)" TEE PER UDACS PLATE NO. 31. 
INSTALL 12" GATE VALVE PER l.IDACS PLATE NO. 39. 
INSTALL FIRE HYORANT, VAL\1!;:$, TEE, & 6" WATER UNE PER 
UDACS PLAT£ NO. 40. 

1• REMOVE; 2" 6WW-Off & CAP ANO CONNECT TO EXIST. 12" WATER. 
13 INSTALL 8" CAP & z• BLOW-OFF PER UDACS PLATE NO. 36. 
14 INSTALL a• GATE VALVE: PER uDACS PLATE NO. 39. 
15 INSTALi. 12" CAP & 2" BLOW-OFF PER IJDACS PLATE NO. 36. 
16 EXIST. ARCH CUL VERT TO BE REMOVED. 
17 EXJST. HEADWALL & WINGWALL TO BE REMOVE:O. 
18 CONSTRUCT TRAPEZOIDAL CHANNEL PER DETAIL A OR B SHEET 6. 

19 CONSTRUCT SIDEWALK UNOERDRAIN PER l.ISOCCA NO. 236. 

P/l. R/W 

5• 5' 2' 
L..S. SW 

BC 

G_ROAO 

5 .• 

I 2' 2' VARIES 
2 MIN. 

30' MAX. 

R/W 

"L" TYPE CURB & GUTTER 
PER USOCCA DWG. NO. 216 

CNLV Ul1UTY WABJMENT [)ISCLAIMER: 
A STA iEMENT OF UNDERSTANDING BETWEEN lllE CITY OF 
NORlH LAS VE:GAS UTILITY 0£PARTMEN:J' (CITY) AND ANY AND 
ALL SUBSEQUENT USERS OF INFORMA TilJN OBTAINED 
HEREFROM: ·. lllE PLANS AND SUPPORl)NG INFORMATION IS 
FURNISHED BY THE CITY. ANO IS ACCEf>TEll/USEO BY THE 
RECIPIENT Willi THE UNDERSTANDING THAT TiiE CITY MAKES 
NO WARRANTIES, EXPRESS OR IMPUED,\CONCERNING THE 
ACCURACY, . COMPU:TENESS, REUASIUTY;, OR SUIT ABILITY OF 
SAID PLANS OR ANY SUPPORTING DATA ANO FIJRTHER 
UNDERSTANDS THAT ALL USERS ARE ACTING AT lllEIR OWN 
RISK. ThlE CITY SHALL SE UNDER NO UABILITY WHATSOEVER 
RESULTING FROM. ANY U.SE OF lHIS INl'-ORMA TION. llllS 
INFORM A nON SHO\JLO NOT sg REUED l)PON AS THE SOLE 
BASIS FOR EXISTING WATER ANO /OR SEWER LOCA 110NS. lliE 
ENGINEER SHALL CHECK ANO VERIF'Y ALL DIMENSIONS ANO 
LOCATIONS OF EXISTING UTILITIES . 

12" PVC WATER 

12' X 6' ARCH CULVERT 

40' - HALF STREET 
DEER SPRINGS WAY (PUBLIC) 
SCAl.E: NTS 

Cl_ROAO 

I P/l. 

I 
R/W 

40' 

2' 2' 
BC 

I 
2' 

LS. SW 5.S• 
AC PVMT 

18.5" TYPE II 
AGG. BASE 

40• 

2' 

DRAINAGE STUDY C0MPUANCE "L • TYPE CURS & GUTTER 
PER USOCCA DWG. NO. 216 

_A'IC:..' -' ../:I' ,_ _ --l~,.. '\!I_ -1- -- -
I, GIA O. NGUYEN, HEREBY CERllFY lHA T llilS GRADING PLAN 
CONFORMS TO THE AF'PROVEO DRAINAGE STIJDY ON FILE (CNLV 
1/4752 Willi THE CITY OF NORTH LAS VE:GAS. 

GIA O. NGUYEN, P. ' 
NEVADA PE #14918 

BASIS OF Bl;ARINQS 
SOUTf! IJ8'36'19" EAST BEING THE BEARING OF THE NORlli UNE OF 
lllE llOUTHWEST QUARTER (SW 1/4} OF SECTION 21, TOWNSHIP 19 SOUTH, 
RANGE 61 EAST, M.D.M., CITY OF' NORjH LAS VEGAS, CLARK COUNTY, 
NEVADA AS SHOWN BY MAP OF ELOOllAOO R1-60 MO. 16 lM NO. 22 
PHASE 1 ON Fll.E IN BOOK 131, PAGEl36 OF PLATS, OFFICIAL RECORDS, 

CITY OF NORTH LAS VEGAS SENCHMARI< NLV9121stl 
RIVET ANO 2" ROUND ALUMINUM DISK(SET IN THE TOP OF CURB, LOCATED 

Hl.5" TYPE 11 "' 

AGO. BASE k1J 
RIP RAP 
OSOm:S_" I ' 

lli!CKNESS=l &" 2 2 

40' - HALF STREET 
DEER SPRINGS WAY (PUBLIC) 
WITH RIPRAP 
SCALE: NTS 

R/W 

EX. GROUND 

RELEASED FOR NOTE TO CONTRACTOR 
APPROX. 60 NORTH OF THE NORTHEAST NORTH BCR Or lHE INTERSECTION ~ '!!(~ 

0 '° OF BLACK OAKS STREET AND GUDING cEAGLE ROAD. cic'.~ "'"'' 

a 

~i 
·m ml~ 

g 

G) CONSTRUCTION ELEVATION 666.873 METERS ,..,,"%,%,., ~I Call 
~ EXISTING UTILITY LOCATIONS SHOWN HEREON ARE AF'PROXIMATE ONLY. IT SHALL BE 1HE ~-//~ / NA'~o t>An~~a?.90 FEET UnderQr'bekir9ound)'l111 DRAWING 
0 CONTRACTOR'S RESPONSIBILITY TO DETERMINE THE EXACT VERTICAL AND HORIZONTAL · U- ~ £.--> K/t,8//'f '""" "' 
IQ LOCATION or ALL EXISTING UNDERGROUND UTILITIES PRIOR TO COMMENCING CONSTRUCTION. ' ---f "'I PER CITY.or NORTH LAS VEGAS VER1{CAL CONTROi. BENCHMARK BOOK 1-"'02-Al:IL7'""" <..ON\...,:.. __ t NO REPRES!i'NTATION IS MADE THAT ALL EXISTING UTIUTIES ARE SHOWN HEREON. THE ROBERT McLAUGHLIN, P.E.. DATE REVISED'. NOVEMBER 01, 2009 r .......,- "II ......,..,.._, . ........, 4 
. ENGINEER ASSUMES ND RESPONSIBILITY FOR UTILITIES NOT SHOWN OR UTILITIES NOT MANAGER, DEVELOPMENT AND FLOOD CONTROL DIVISION DAlE '*NOlE:. CONTRACTOR TO ADO 1.783 FEET TO All EXISTING APPROVED 1-70-2.::-~ 6611 ..,._,=.,._ 1-702-227-2929 
~L--._. ........ SH_O_WN .... -IN .... lll-EIR .... P-R-OP .... ER .... lOCA .... _TI_ON_ ..................................................................................................................................... ..2::::::::::::::::::::::::::::::::::::::::::::::::::;::;;:::::;:::_..:::::::;'f:::.;;:::;;:::C:;:;::;;::::::::;;::::::::;;;;::;;;::;::;::;::;::;::;::::;::::;::::::::::::.. ................ ....::ELOOR::;:.::;:_AO~O:..:_P:LA~N=S~ .............. ~· ............................................ ....:::::::~:""':·:~:""""":::~:~:~:·:·:::::..._:::::::~:=702-::':<IS:.5:-Y.:544:=:=:::: .... ::::::::::::::::::::..J. ........ !...2!:..:~~;l!~_J ;s. 4 OF 14 SHTS 
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CITY Of NORTH LAS VE()AS aENCHMARK NL\1912.156 
RIVET ,l\NO 2." ROUNP ALUMINUM OISK SET IN 'll-\E 1'0P Of' CURB. LOCATED 
APPROX. 60 NORTH OF 'THE NORTHEAST NORTH llCR Of' 'THE INTE!lSEC'l\ON 
Of BLACK OAKS STREET AND GLIO!NG EAGLE ROAD. 

EU:VA'llON 666.573 METERS 
2187.90 FEET 

NA VIJ88 OA 'l\.IM 
PER CITY OF NOR'l11 LAS \IEGAS VERTICAL CQNlROL SENCHMARK BOOK 
REVISED NOVEM8ER 01, 2009 
.. NOT!': CONTRACTOR TO ADD 1.763 Ft:ET TO /Ill. EXISTING f\PPROVED 

El.DORADO PLANS. 
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MATCH L\NE - SEE SHEET 6 

SOUTH Sll'38'19" EAST BEING THE BEARING OF THE NOR111 LINE OF THE 
SOU'lHVIEST OOARTER (SW 1/4) OF SECTION 2.1, tol'iNSHIP 19 SOUTH, 
RANGE 61 EAST, M.D.M .. CllY OF NORTH LAS vt'.()AS, CLARK COUNTY, 
NEVADA AS SHOWN BY MAP OF El.DORADO R1-60 MO. 16 TM NO. Z2 
PHASE 1 ON ALE IN SOOK 131, PAGE 36 Qr PLATS, Off\Cl/>J.. RECORDS, 

THIS PROJECT IS LOCA TEO WITHIN A FEMI\ 0£SIGNA TED FLOOD ZONE'. A 
PER FIRM PANEL 32003C1766f OATEO NO'i£MBER 16, 2011, ANO ARM 
PANEL 32.00JC1768F OATEO NOVEMBER 16, 2011. 

NO"llS TO CONTRACTOR 
EXISTING UTIUTY 1.0CA TIONS SHOWN H£.REON ARE APPROXIMll TE 
ONLY. . IT SHA\.!.. 6£ THE CONTR.ACTOR'S RESPONSIBILITY TO 
DETERMINE THE EXACT VERTICAL AND HORIZONTAL LOCA 110N OF 
ALL EXISTING UNDE!lllROUNO unuTIES PRIOR TO COMMENCING 
CONSTRllCTIQN. NO REPRESENTA110N IS MADE THAT ALL EXISTING 
UTILITIES ARE SHOWN HEREON. THE ENG1NEER ASSUMES NO 
RESPONS!i!lllTY f'OR UTILI11tS NOT SHOWN OR UTIUTIES NOT 
SHOWN IN THE1R PROPER t.OCA TION. 

, , 
; 

; 

' 
l 

-·- __ ! 

O' 15' 3o' 60 

l I l~~~I 
SCALE: 1" "' 30' 

11 

I 

_J 

KEY MAP 

mll§fR!JCJ\ON NOTES 
0 MATCH TO EXIS11NO C\JRS. cONmACTOR SHAU. Vl!:RIFY 

EXISTING LOCATION 8< E;LEV. PRIOR TO CONS1RUC110N. 
2 SAWCUT ANO MATCH £XIS11NG PAVEMENT • 
3 EXIS11NG CURB 8< GUn;;R ANO SID~AU(-PROTECT IN ?LACI'. 
4 CONSTIWCT •L • T'tl'E CURB 8< GU1TER PER USDCC/\ NO. 2.16. 
5 CONSIBUCT CONCRETE SIDEWAU\ PER USOCCA NO. 234. 
6 CONSiRUCT ~· WIDE VAUE.Y GUTIER PER USDCCA NO. 228· 
7 INSTALL 5,5• AC OVER 18.5" 1YPE U BASE. SEE SOILS REPORT 

PREPARED BY GEO'llll< FOR t.lORE OETAl\.S. 
@ CONSIBUCT !1.ANOICAP RAMP PER USOCCA NO. 235, CASE I. SEE 

PLAN FOR •A AND "B" DIMENSION. 

i lNSTAU. 12" X a• TEE PER \lDACS PLATE NO. 31 • 
INSTAU. 12" GATE VALVE PER UDACS PLATE NO. 39. 
INSTALL FIRE H'IDRANT, V/>J..VES, TEE, 8< 6° WATER 1.JNE PER 
UOACS PLATE NO. 40. 

12 REMOVE 2" BLOW-OFF &; CAP AND CONNECT TO EXIST. 12" WATER. 

13 INSTALL tl" CAP 8< 2• GLOW-OFF PER UOl\CS PLATE NO. 36. 
14 INSTALL a• GA1E VAL'/£ PER UOl\CS PLAiE NO. 39. 
15 INSTALL 12• CAP 8< 2• Bl.OW-Off PER l)Ol\CS PLl\1E NO. ;iQ. 

16 EXlST. ARCH CUL VERT TO SE: REMOVEO. 
17 EXIST. HEADWALL &; WINGWALL TO SE REMOVEO. 
18 CONSTRUCT TRAPEZOIDAi. CHANNEL PER DETAIL A OR B SHEET 6 . 

19 CONSTRUCT SIOEWAt.K UNOERDRAlN PO< USDCCA NO. 236. 

STORMWAiER MANAGEMENT NOTES 
1. STANDARD NOTE NO. 1: THE O'M<ER. SITE OEVELOPER, CONTRACTOR, AND/OR THEIR AUTHORIZED 

AGENTS SHALL EACH DAY REMO'JE ALL S<l)IMENT, MUD, QON$lRUC110N OtsRIS, OR Olt!ER 
POlWTIAL POlLU1ANTS THAT MAY HAVE aEEN OISCHARGW TO, OR ACCUt.IULATED IN. lHE 
PU0UC RIGHTS Of' WAY Of' THE Cl.l\RK COUNTY AS A RESIJLt Of' cONsmucnON ACTIVITIES 
ASSOCIATEU WITH THIS Slit OEVELOPMENT OR CONSTRUCTION PROJECT. SIJCH MA1ERIAts 
SHAU. SE PREllEN"ftO FROM ENTERlNG lHE STORM SEWER SYS'IEM. 

2. STANDARD NOTI:: NO. 2: AJlDi110NAL CQNS11WCTION SITE DISCHARGE BEST MANAGEMENT 
PRACTICES MAY aE REQUIRED OF '!HE OWNER ANO HIS OR HER l\GEN'!S OUE TO UNFORESEl'N 
EROSION PROBLEMS oR IF TH( S\JBMITIW PLAN O.OES NOT MEET lHE PERFORMANCE 
STANDARDS S?EC!FlEO IN 1111:: TI1l£ 24.40 AND lttE LAS VEGAS VAUF:'f CONSTRUCTION SllE 

BMP GUIDANCE MANUAL 3. STANDARD NOlE NO. 3: TEMPORARY OR PEflMANENT STABIUZA TION PRACTICES Will SE 
INSTAUEO ON OISllJRSEO AREAS l\S SOON AS PRl\CllCABU:: ANO NO LATER lliAN H DAYS 
AFTER THE CONSTRUCTION l\Clll/lTY IN lliAT PORTION Of THE SITE HAS IEMPORAAIL Y OR 
PERMANEN11..Y CEASED. SOME EXCEPTIONS MAY APPLY, REl'ER TO THE NEVADA SmRMWATER 
GENERl>J.. PERMIT FOR CONSTRUCllON ACTIVITY NVR 100000, SECllON 111.A.5. 

+. STANDARD NOlE NO. 4: AT A MINIMUM, THE CONTRACTOR OR HIS AGENT SHl\Ll. tNsPECT ALL 
DIS'IURBEll AREAS. Af1£.AS USED fQR STORAGE OF MATERIALS AND £QUIPMENT THAT ARE 
EXPOSED TO PRECIPITATION, VEHICLE ENlRl\NOE AND EXIT LOCATIONS l\NO l\U. 8MPS WEEKLY, 
ANO WITHIN 24 HOURS Af'TEI! ANY flAIN EVENT OF' O.S INCHES OR MORE· THE CONTRACTOR OR 
HIS AGENT SHALL UPllA TE OR MOOlf'I THE STORt.IWATER POU.U'llON PREVENTION PLAN l\S 
NECESSARY. SQIAE EXCEPTIONS TO WEEKLY INSl'EC110NS Ml\ Y APPi. Y, S\JCH AS SUSPENSION OF 
LAND DISTURBANCE l\CTlVl11ES. REFER TO NEVADA STORM WATER GENERAL Pe;RMIT FOR 
CONSIBUCTION ACTIVITY NVR 100000, SECTION 111.A.12. 

5. STl\NOARD NOTE NO. 5: ACCIJMULATEO SEOIMENT IN aMPS SHALL aE REMOVED Wl1111N SE'IEN 
DAYS AFTER II STORMWATER RUNOFI' EVENT OR PRIOR TO THE NEXT ANTICIPATED STORM 
EVENT, WHICHEVER IS EARLIER. SEDIMENT MUST 8E REMOVED WHEN BMP DESIGN CAPACllY Hl\S 

BEEN REOUCEO 6Y 50 PERCENT OR MORE. 

NOTE 
1. SOILS REPORT PREPARED BY Ge:Om< RESIDENTIAL, LLC ON 
NO'JEMBER 27, 2013 - GEOTEI< RESIDENTIAL lLC PROJECT N0.11531-LVRG 

2. CONSTRUCTION fOR BLOCI< WALLS REQUIRES A SEPARA'IE 
Bun.DING PERMIT ANO APPROVAL BY THE BUllD!NG SAFETY AND 
MAtNrotANOE DEPARTMENT 
3. WAU.S CONSTRUCTED OTHER THAN THOSE AS OETAILEO ON THIS 
St\E<:T IJlE TO Si: cONSlRUC'lt'.O B~ WALL sue-CONTRACTOR, 
DETAILS AND SlRUCllJRAL CALCS AS PREPARED BY OTHERS. 
4. 13LOCK END Wl\US FOR ES'fll.!A TING PURPOSES ONl Y. ACTUAL 
LENGTHS to 8E DETERMINED 11'1 FIELD 
5. NO QBJE:CT OVER 2.4" O'!HER THAN TRl\Ff!C CONTROL !)£VICES 
ANO STREET LIGHT POI.ES CAN BE CONSTRUCTED OR INSTAU.Ell 
WITHIN lHE SIGHT VISIBILITY ZONE. 
6. AU. PRIVATE STREETS /\RE TO SE OEOICA !EO AS PUBLIC DRAINAGE 
EASEMENT AND PUBLIC UTIUT'I' EASEMENT TO BE PRll/AlE\.Y MAINTAINCD-

7. REBAR IS REQUIRED l\ROUNO AU. PULL BOXES, VAULTS AND O'lHEil 
APPl!RTENANCES AS REQUIRED BY 'THE CQtlSTRUCTIOl'l SERVICES INSPECTOR. 

ROBffiT Mci.AUGHUN, P.E-
!MllAGER, OE'IELOPt.lENT ANO FLOOD CONmOI.. !)!VISION 

!, GIA D. NGUYEN, HEREBY. CERTIFY THAT THIS GRADING PLAN 
CONFORMS TO THE Af>PROVED DRAINAGE S1iJOY ON f\LE (CNLV 
1!+752 TH THE Cln' OF NORW LAS Vl!:Gl\S. 

0 !llD 

!B"' CONSTRUCTION 

GIA 0. f'IGU'IEtl, P.E. 
NEV~OA PE jl14111 If 

DRAWING 
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20.00 CNLV 
U U AS M NT 
TO a~ PRIVATELY 
MAINTAINEO PER 

ELDORADO R1 -60 i NO. 16 PHASE 2 
1 CNLV H #. 47953 

!llllllll/I, 

' ' 
OWNEA='~ARDEE .HOMES 

:A.PN +124-21-711-074 

·. i 

,• 

' • 

1-702-227-2929 

\ 
• 

CITY or NORTH LAS VEG/\$ BENCHMARK NLV9121S$ 
RIVET AND 2• ROUND At.UMINl!M DISK SET IN THE TOP OF CURB, LOCATED 
APPROX. 60 NORTH OF lliE NORTHEAST NORlli BCR Of lliE INTERSECTION 
OF SLACK OAKS STREET ANO GUOINC EAGLE ROAD. 

ELEVATION 666.873 METERS 
2187,90 FEET 

NAVl)B8 DA TUM 
PER CITY OF NORlli I.AS VEGAS VERTICAL CON'!ROL BENCHMARK BOOK 
REVISED NOVEMBER 01, 2009 
"'NOTE: QONTRACTOR TO ADD 1. 783 FEET TO AU. El<ISTING APPROVED 

ELDORADO PLANS. 

• 
' \ 
' ' 

', ·. 
·, 
" ' 
' 
i 
' 
' \ 

BASl$·0F .BEAAINQS 

HYDRANT\ 

..1----

AR SPACE 

SOUTH 88'38'1Q" EAST BElNO THE BEARING OF THE NOR'IH LINE OF THE 
SOUTHWEST QUAR1ER (SW 1/4) QF SECTION 21, TOWNSHIP 19 SOUTH, 
RA'N.GE 61 EAST, M.O.M., CITY OF NOR'!H LAS VEG/\S, CLARK COUNTY, 
liiEvADA AS Sli<l'M'I BY MAP OF ELDORAOO R'l-60 MO, 16 1M NO. 22 
PHASE 1 ON FILE IN f300K 131, PAGE ~ OF PLATS, OFFICIAL RECORDS. 

FEMA FLOOD ZONE DESIGNA110N 
THIS PROJECT IS lOCATED 'MTHIN A FEMA DESIGNATED FLOOD ZONE A 
PER FIRM PANEi. 32003Cl766f DATED NOVEMllER 16, 2011, ANO FIRM 
PANEL 32003¢1768F' PATED NOVEMBER 16, 2011. 

MATCH l!XJST. 
GROUND 

EXIST. 
GROUND 

VARIES 

150' !>RAINAGE EASEMENT 
TO BE PRIVA TEY MAINTAJNE!l 

50' 

.. I~ 
I 

VARIES 

MATCH EXIST. 
GROUNP 

EXIST. 
GROUND 

EARTHEN TRAPEZOIDAL CHANNEL 
SCALE: NTS 

MATCH EX1$T. 
GRQVND 

EXIST. 
GROUND 

150' . DRAINAGE EASEMENT 
TO BE PRIVA TEY MAINTAIN!W 

SO' VARIES 5' 
BERM 

EXIST. 
GROUND 

EARTHEN TRAPEZOIDAL CHANNEL 
SCALE: NTS 

GUARD 
POST 

HYDRANT\ 

\ 

CLEAR SPACE 

FIGURE 508.5.6 
H't'PflANT'l/l'A,Cff ~ 

NOTE TO CONTRACTOR 
E:XISTINO U'flU.TY 1,0CATIONS $;!Q\\N HER.EON ARE APPROXIMATE 
ONLY; IT SHAU. BE lHE CONlRACTQR'S RESPONSISlLITY TO 
DETERMIN!;:. THE EXACT \/ERTICAL ANO HORlZONlAL tOCATION OF 
ALL EXIS'llNG UNOERGROUNI:> 01UJTIES PRIOR TO COMMENCING .· 
CONSTRIJC'flQN. NO REPRESEtlTA'l10N IS MAPE iHAT .AU. l;XlSTING 
t:JTIUTIE;ll •ARE SHOWN HEREON' . 'THE. ENGINEER ASSUMES NO 
RESPONSialUTY FOR VTILme:s .NOT S(l(l\l'N OR UTILITIES NOT 
SHOYM IN lliEIR PROPER .LOCATION. . 

~~ I 
FlRE lo 
HYDRANT ~ 

SACK Of WALK . 
3'X3' 

<iONPRE'IE PAD 

· f'l.AtfVIEW i NOTE: CONCRETE PAO EXTENDS TO BACK 
•·· OR CURB WHERE NO S!OEWALK OCCURS. 

aec1lON VIEW 

F1R1! ·~LOCATION PETAL 
SCA!.£: NOT TO scAu; 

I, GIA D. NGUYEN, HJ!R;BY CERTIFY THAT '!HIS GRADING PLAN 
CON!'ORM$ TO 1HE ~PROVED DRAINAGE STUDY ON FILE (CNLV 
147525 WITH THE GITY. Of NORTH LAS VEGAS. 

GI . o. NGU'IEN. P. 
NEVAQA PE #14911l 

I 

~ - ~~- - - ~__,I 

I 
I 

KEY MAP 

30' o· 15' 30' 60' 

SCALE: 1" "" 30' 

~-N9Te§ 
CD MATCH TO EXISTING CURB. CONTRACTOR SHALL VERIFY 

EXISTING J..OOA TION & ELEV. PRIOR TO CONSlRUCTION. 
2 SAWCUT AND MATCH EXISTING PAVEMENT. . 
3 EXISTING CURB & GUTTER AND SIDEWALK-PROTECT IN PLACE. 
4 CONSTRUCT •L • TYPE CURB & GUTTER PER USDCCA NO. 216. 
5 CONSTRUCT CONCRETE SIDEWALK PER USDCCA. NO. 234. 
6 CONS'!RUCT 8' WIDE VAt.LEY GUTTER PER USDCCA NO. 228. 
7 INSTALt. 5.s• AC O\/ER 1as· TYPE II BASE. SEE SOlt.S REPORT 

PREPARED BY GEOTEK FOR MORE DETAILS. 

@CONSTRUCT ~NOICAf. }AMP PER USDCCA NO. 235, CASE I. SEE 
PlAN FOR •A AND 0 DIMENSION. 

i INSTALt. 12" X a• TEE PER UDACS PLATE NO. 31. 
INSTALt. 12' GATE VALVE PER UDACS PLATE NO. 39. 
IN$TALL FIRE HYDRANT, VALVES, TEE. & 6" WATER UNE PER 
UDACS PLATE NO. 40. 

12 REMOVE 2" SLOW-OFF & CAP ANO CONNECT TO EXIST. 12• WATER. 
1J INSTAU. a• CAP & 2" SLOW-Off PER IJPACS PLATE NO. 36. 
14 INSTAU. s• GATE VALVE PER UDACS PLATE N.O. 39. 
1 INSTALL 12" CAP & 2" SLOW-OF!' PER UDACS PLATE NO. 36. 
16 E~ST. ARCH CULVERT TO BE REMOVED. 
17 EXIST. HEADWALt. & 'MNCWALL TO SE REMOVED. 
18 CONSTRUCT TRAPEZOIDAL CHANN~ PER DETAIL A OR 9 SHEET El. 
19 CONS'!RUCT SIDEWALK IJNOERORA.IN PER VSDCCA NO. 2;'l6 • 

NOTE 
1. SOILS REPORT PREPARED BY GEOTEK RESIDENTIAL.. U.C ON 
NOVEMBER 27. 2013 - GEOlEK RESIDENTIAL LLC PROJECT N0 •. 11531-LVR6 
2. CONSmUCTION FOR BLOCK WALLS REQUIRES A SEPARATE 

· BUIUliNG PERMIT AND APPROVAL SY THE 8Ull.OING SAF£TY AND 
MAINTENANCE DEPARTMENT 
3. WALt.S CONS'!RUCTED OTHER THAN THOSE AS DETAILED ON THIS 
SHEET ARE TO SE CONSTRUCTED BY WAU. SUB-CONTRACTOR, 
D.ETAILS AND S.'!RUCiURAL CAL~ AS PREPARED BY 01HERS. 
4. BLOC!< END WALLS FOR ESTIMATING PURPOSES ONLY. ACTUAi.. 
LENGTHS TO BE DETERMINED IN FlaD 

5. NO OBJECT OVER 24" OTHER THAN mAFflC CONTROL DEVICES 

:~l~~~T Si~T v\'iiifJ.JAz~t. CONSTRUC'!ED OR INSTALLED 

e. ALL PRl\IATE S'!REETS ARE TO BE DEDICATED AS PUBLIC DRAINAGE 
EA.SEMEN'!' AND PUBLIC UTILITY EASEMENT TO llE PRIVATELY MAINTAINED. 
7. . REBAR IS REQUIRED AROUND ALL PULL BOXES, VAULTS AND 01HER 
APPURTENANCES AS REQUIRED BY THE CONSTRUCTION SERVICES INSPECTOR. 

~4./Jf.,:/_~ 5/11'/''f 
ROBERT Mct.AlJGHUN, P.E. DATE 
M/\NAGER, DEVELOPMJ'NT AND FLOOD CONTROL Dl'llSION 

RELEASED FOR D e10 

G;f"cONSTRUC'llON 

' 

DATE 

I 
I 

DRAWING 

6 
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DEER SPRINGS WAY 
!PUBLIC) 

~~CNl.=!i t!f:15415 ---------- - - - ------

PROPOSED ELDORADO R1-60 NO. 16 
PHASE 1 PER CNLV H i 

153.25 lf 2" 
~LT. CONDUIT 

DEal SPRINQS WAY 
(PWBLIC) 

824.00 Lr 3" f ')ST CONDUIT 

OWNER: PARK HIGHLANDS, LLC 
APN tl24-21-61<>-017 

9 

l 
l 
l 
I 
J 
J 
l 
l 
l 
I 
~ 

-----

I 
I 

KEY MAP 

30' o· 15• 30' 60' 

DEER SPRINGS WAY 
(PUBLIC) 

SCALE:: 1 • "" 30' 

4' CQNC. PAD 
TO 8£- POUR.Et> 
AROUlm SAS£ 

JtP!CW. zs: §WI 
&1T&1 UQHT 1..0CATION PLAN 

. $£!'. ~WSJ> 0\¢ , "20 

OWNER: PARK HIOHLANOS .. LLC 

8 
-r+ r 

PROPOSED ELDORADO R1-60 NO. 16 
PHASE 1 PER CNLV t DEER SPRINGS WAY 

(PUBLIC) 

WATER LINE 

STREET 
Cl 

R/W 
5' 

48" DEPTH (MIN.) 12" + 

APPROX. LOCATION 
OF GAS LINE 5---_ FOR POWER, STREET 

I! tl=="r'======= LIGHTS AND TELEPHONE LINE LOCATIONS-SEE 
VARIES ARIE N.P.C. DRAWINGS. 

9 

SIHEEI. UOHT.CIRCUIT CAPAcrrY VERIFICATION 
CIRCUIT"A" 

CIRCUIT CAPACITY ~ 60 AMPS 
MAXlMUM CONTINUOUS AMP DRAW OR 80" 
OF CIRCUIT CAPACITY ,. <la AMPS 

AVAii.ABU: LOAD FROM ELQORADO RCL NQ. 25 " 39.6 AMPS 

PROPOSED LUMINAIRE LOAO TO CIRCUIT 

( 6 ) NUMBER. Of' 150 WATTS AT 1.2 AMPS §.0 A.MPS 

NOTE TO CONTRACTOR 4" LATERAL 10' ( X) NUMBER Of 260 WATTS AT 1.5 AMPS - AMPS 

APN i124-21-610--017 • 

SOUTH !l!l'38'l9" EAST 8l!lNG '.THE .BEARING Of' THE NORTH LINE OF 
THE SOUTHWEST QUARTER (SW 1/4) OF SECTION 21, TOWNSHIP 19 SOUTH, 
Rl\NGE. 61 EAST, l!;0.1,1., CITY of' NORTH LA$ .. VEGAS, Cl.ARK COUNTY, 
NEVADA AS SHOWN llY .MAP Of' EUlORADO Rt-.60 MO. 16 TM NO. 22 
.PHASE 1 ON FILE IN SOOK 131, PAGE 36 Of' PLATS, OFFICIAL RECORDS, 

MIN. ( X) NUMBER OF 400 WA TT$ AT 3.9 AMPS 
EXISTING UTILITY LOCATIONS SHOWN HEREON ~aTAL PROPo~~n •o•n G 'BENCHMARK 
ARE APPROXIMATE ONLY. IT SHALL BE THE SEWER. 6' MIN. DEPTH-~ ' """' ~ ~ . . .. . . . 

- AMPS 
6.0 AMPS 

CONiRACTOR'S RESPONS!l31UTY TO OElERMINE (EXCEPT WHERE SHOWN) :cnY OF NORTH LAS· vEGAS BENCHMARK Nl.V9121S6 
THE l'XAcT VERTICAL ANO HORlZONTAL REMAINING AVAILABLE LOAD = 33.6 AMPS . RIVET ANO 2· ROUNl.l. ALUlllNOM o!SK SET IN THE TOP Of' CURS, l,.OCA TEO 
LOCATION OF AU. EXISTING UNOER()ROUND APPR()X. 60 NOR.TH OP .THE NORTHEAST NORTH ecR OF THE INTERSECTION 
UTILITIES PRIOR TO COMMENCING ; OF BLACK OAKS STREET ANO; GUOiNG EAGLE ROAD. 

.~ · CONSTRUCTION. NO REPRESENTATION IS MADI: '.·°'~ ....... . o.in '"."' rnc:o. . 1 ·OCA'JION AS OF 12/03/13 _.::.BY"--------- :fJ.EVATION 666.!l73Mt::TERS g ,. lHAT AU. f:XlSTING UTILITIES ARE SHOWN UI~""" viiutp;;;;g ._. "' · 2187,90 FEET 

CQN$IRUC1JQN NOTES 
CD CONNECT TO E:XlSTING CONDUIT. 

G) INSTALL 150 W LED STREET LIGHT, SiRW LIGHT f'OUNDA TION 
Pf::R CCAVSO 314; 320, AND 321. 

3 INSTALL 2" STREET LIGHT CONQVIT. 
4 EXISTING BARRICADE TO BE RELOCA TEO. 
5 INSTAJJ. 3" FAST CONDUIT. 
£ STUB ANO CAP 10' PASS PROPERTY LINE. 
7 INSTALL 3 1/2 PULL BOX. 

@ INSTALL 24" STOP BAR. 

@INSTALL "NO PARKING ANY TIME" (JiiB\I) R8-3A SIGN 
ON STREET LIGHT POU:. ~ 

~
INSTALL TYPE 1 CEN.· lER LINE PER CCAUSO DWG NO 244. 
INSTALL 8" SOUD WHITE (TAPE OR PAINT). 
INSTALL TYPE 3 OBJECT MARKER, OM-3R 0 100'. 

@NOT USED. 

@INSTALL 26 MPH SPEED LIMIT SIGN. 

@INS.TALL TIPE Ill BARRICADE WITH TWO R11-2 ROAD CLOSE SIGNS 
WITH 12' OPENING FOR MAINTAINANCE VEHICLE. 

@ RELOCA TEO TYPE 111 BARRICADE. 
@ INSTALL BLUE COLORED REFLECTIVE RAISED PAVEMENT MARKERS. 

I EQEND 

I• SiREET NAME SIGN (03) W!lH 30" STOP SIGN (Rl-1) 

= NO OUTLET SIGN (W1+-2P) 

--"'- SIGN - SEE PLAN FOR SPECIFICATION 

TYPE UI BARRICADE Willi TWO R11-2 RDAO CLOSE SIGNS, 
AND PAVEMENT ENDS (WS-3) SIGN 

125 AMP PAD MOUNT SERVICE PEDESTAL 

150 W LED STREET UGHT 

NO 3 1 /2 PULL BOX 

EXISTING STREET LIGHT 

l~l SPEED UMIT SIGN 

DATE 

RELEASED FOR 0 BID 

fi2l CONSTRUCTION 

~ 

! 
I 

I 

I I g 

DRAWING i. 1-70!"-~4!\t=75'1t ~.; 1-702-227•2929 ~~~i~1:~!£:~!u$;~~!o~~WN OR (EXIST. SER\llCE PEOESTAL LOC~:~ ~~~AK::i~=·~A~~~TION ·~~~~~ORTH.LAS. VEGAS VERTICAL CONiROL BENCHMARK eoOK ,. 1-~J2!..,.!§tt .... LOCATION. TYPICAL STREET SECTION 28+40) . RE\11$~ NOVEMB~ 01. 2009. . .8 

1~ 
Q 

" .'"N!JTE: CONTRACTOR TO ADD 1.763 f'EET TO ALL l!XIS'l1NG APPR0\1£D DATE i._ ..... _..,...,.. ..... ________________________________________________________________________________ __, ________________________________________________________________ ._.,_....• __ __,.ELO:::;OR:A:Po:.,:.PLAN:::;S:·-;--· ........................ _.., .................................. _:r::::::::::::::::::::::::::::::::::::::::::::::::::::::.. ...... .J. ..... ~8-0~F:..2,1!4~S~H~T~S_j 
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IMPROVEMENT PLANS 

FOR ELDORADO Rl-60 NO. 16 

LOMR CERTIFICATION 

Based on field observations, I certify that the existing improvements substantially conform to the design 
drawings for the following improvement plans: 

Eldorado Rl-60 No. 16, Stamped by Gia D. Nguyen, 

Grant Tokumi, Project Manager 
GC Wallace, Inc. 
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Facing northwest. Outlet of 12x6 arch culvert storm drain. 

Facing south. Graded earthen channel south of the 12x6 arch cu lvert outlet. 



Facing southeast. Graded earthen channel transition into existing wash. 



7. ELECTRONIC FILES (ON CD) 

Report PDF 
GIS Shape Files 
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