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Introduction 
 

The Goodsprings Trail Study began with field work, research and analysis, and a public meeting in the 
early winter of 2008.  The culmination of these efforts was a set of analysis maps and a preliminary set 
of draft alternative trail alignments – Draft I Alignment Alternatives.  In February 2009, these preliminary 
alternatives were distributed to a number of different stakeholders for review and comment.  During 
this period, the planning team also contacted several other organizations and entities about specific 
issues which had been identified during the research and analysis phase of the trail study.  Following the 
synthesis of all stakeholder comments and the results of the interim site visit (February 2009) and 
subsequent research, the planning team refined the preliminary alternatives and produced a second set 
of alternative alignments – Draft II Alignment Alternatives.  The issues that the Draft II Alignment 
Alternatives responded to and outstanding issues that may impact the feasibility of the trail 
development in the Goodsprings area are outlined in Findings Report #1 (March 2009).  This report 
(which includes Analysis Maps and the Draft I & II Alignment Alternatives) was made available to the 
public on the project website at www.shapins.com/goodsprings. 

   
View overlooking the Town of Goodsprings from the Bird Spring Mountains. 
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The Draft II Alignment Alternatives were presented to the public in May 2009.  Also presented at this 
time were several other illustrative displays including details of possible trailhead layouts, signage and 
surfacing options, and several perspectives.  At that time, the planning team asked for input from the 
public and other stakeholder groups on the details of the preferred trail alignment such as trail location, 
usage, and amenities.   Findings Report #2 was completed in June 2009 and contained a summary of 
public comments received to date, the Draft I Preferred Trail Alignment, and the Draft Environmental 
Issues and Constraints Summary completed by BEC.  This document was made available for stakeholder 
review and comment in June. 

The Draft II Preferred trail Alignment was developed by the planning team after careful review and 
consideration of the following: 

• Input received from stakeholders (as outlined in Findings Report # 1 and following stakeholder 
review of Findings Report #2). 

• Public comments received via two public meetings, emails to planning team, and the project 
website (as outlined in Findings Report #2).  

• Final Environmental Issues and Constraints Summary (Completed by BEC). 

•  Hydrology Report (Completed by Nevada By Design)  

This third and final Findings Report contains the Draft II Preferred Trail Alignment Map (Appendix 1), the 
Final Environmental Issues and Constraints Summary (Appendix 2) and the Hydrology Report (Appendix 
3).   

 

 

 

 

 

 

 

 

 

 

 



APPENDIX 1 
DRAFT II PREFERRED TRAIL ALIGNMENT MAP 

 

   









APPENDIX 2 
BEC ENVIRONMENTAL: ENVIRONMENTAL ISSUES & CONSTRIANTS SUMMARY 

 

   







































PRELIMINARY DATA

SUBJECT TO REVISION

Run Date: 03-14-2009

Hydrographic Basin:

Hydrographic Region:

Basin Name:

Yield: AFA

Reference:

Remarks:

Nevada Division of Water Resources

Hydrographic Basin Summary By Application Status

164A

IVANPAH VALLEY-NORTHERN PART

CENTRAL State Engineer Ruling 432410

700

Status Acre Feet

Annual Duty
Underground*

Million Gal. Acre Feet Million Gal.

Annual Duty
Geothermal*

Acre Feet

Annual Duty
Other Groundwater*

Million Gal. Acre Feet

Annual Duty
Total*

Million Gal.

     1.00      0.00      0.00        1.00     0.33      0.00      0.00        0.33VST

     0.00      0.00      0.00        0.00     0.00      0.00      0.00        0.00RES

     0.00      0.00      0.00        0.00     0.00      0.00      0.00        0.00APP

    50.50      0.00      0.00       50.50    16.46      0.00      0.00       16.46RFA

  1,416.73      0.00      0.00     1,416.73   461.64      0.00      0.00      461.64PER

     0.00      0.00      0.00        0.00     0.00      0.00      0.00        0.00RLP

     0.00      0.00      0.00        0.00     0.00      0.00      0.00        0.00RVP

   687.03      0.00      0.00      687.03   223.87      0.00      0.00      223.87CER

     0.00      0.00      0.00        0.00     0.00      0.00      0.00        0.00DEC

1NOTE: RFA Status Includes Protested Applications (RFP's)





PRELIMINARY DATA -
SUBJECT TO REVISION

Nevada Division of Water Resources

Hydrographic Abstract
Number of Records: 55

Selection Criteria: basin IN ('164a') AND app_status IN ('APP','CER','PER','RES','RFA','RFP','RLP','RVP','VST','DEC')

  Owner nameCOUse

RNGTWNSEC

 Basin

QQ Q

Point of DiversionSourceFile dateCert App
status

Irrigated
Acres

Diversion
rate

Application Change of
Application

Duty
balance

Sup?

NW NW 13 25S 59E QM SIMON, MARGUERITE     0.00UG10-22-586058 CL164A 17691 CER     14.55   0.750 Y
UG51542 CANCHANGED BY: Y

NE SW 14 25S 59E DOM NDOT     0.00UG12-03-595188 CL18460 CER     15.93   0.022
NW SE 21 26S 59E STK CLARK COUNTY     0.00OSW02-05-605557 CL18559 CER      2.18   0.003
NW NW 13 25S 59E IND LAS VEGAS VALLEY

WATER DISTRICT
     0.00UG05-15-648278 CL21997 CER     85.25   0.454 Y

SW SE 26 26S 59E STK BOW AND ARROW RANCH
LLC

     0.00UG05-18-667363 CL23141 CER      7.96   0.011

NE SE 26 24S 58E COM CLARK COUNTY SCHOOL
DISTRICT

     0.00UG01-27-708515 CL25445 CER      7.24   0.030

NE NW 26 24S 58E QM CLARK COUNTY     0.00UG11-17-77 CL34626 PER     15.99   0.500
NE NE 21 27S 60E STK BOW AND ARROW RANCH

LLC
     0.00UG05-30-7910656 CL38247 CER      2.50   0.003

UG50158 CANCHANGED BY:
NW NW 18 27S 61E STK CLARK COUNTY     0.00SPR05-30-7912196 CL38249 CER      0.72   0.001

SPR67806 WDRCHANGED BY:
SW SW 18 27S 61E STK CLARK COUNTY     0.00SPR05-30-7912197 CL38250 CER      0.72   0.001

SPR67807 WDRCHANGED BY:
SW NE 10 27S 59E QM PRIMM SOUTH REAL

ESTATE COMPANY
     0.00UG04-10-87 CL50808 PER    322.02   1.000 Y

UG57528 WDRCHANGED BY: Y
NW SE 09 25S 59E QM LAS VEGAS VALLEY

WATER DISTRICT
     0.00UG07-22-8713800 CL51133 CER21505     12.37   0.088 Y

NW SE 09 25S 59E QM LAS VEGAS VALLEY
WATER DISTRICT

     0.00UG11-09-8713801 CL51543 CER21630     12.37   0.088 Y

NW SE 09 25S 59E QM LAS VEGAS VALLEY
WATER DISTRICT

     0.00UG11-09-8713802 CL51544 CER35104     68.59   0.136 Y

NW NE 09 27S 59E QM PRIMM SOUTH REAL
ESTATE COMPANY

     0.00UG02-25-88 CL51872 PER35617    322.02   0.444 Y

UG57531 WDRCHANGED BY: Y
NW NE 09 27S 59E QM PRIMM SOUTH REAL

ESTATE COMPANY
     0.00UG02-25-88 CL51873 PER35618    322.02   0.444 Y

UG57530 WDRCHANGED BY: Y
NW NE 09 27S 59E QM PRIMM SOUTH REAL

ESTATE COMPANY
     0.00UG05-13-88 CL52087 PER    546.02   1.000 Y

UG69272T EXPCHANGED BY: Y
NW NE 09 27S 59E QM PRIMM SOUTH REAL

ESTATE COMPANY
     0.00UG05-13-88 CL52088 PER    546.02   1.000 Y

NW NE 09 27S 59E QM PRIMM SOUTH REAL     0.00UG11-03-88 CL52687 PER    205.00   1.000 Y
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PRELIMINARY DATA -
SUBJECT TO REVISION

Number of Records: 55

Selection Criteria: basin IN ('164a') AND app_status IN ('APP','CER','PER','RES','RFA','RFP','RLP','RVP','VST','DEC')

  Owner nameCOUse

RNGTWNSEC

 Basin

QQ Q

Point of DiversionSourceFile dateCert App
status

Irrigated
Acres

Diversion
rate

Application Change of
Application

Duty
balance

Sup?

ESTATE COMPANY   1.000
UG64247 CANCHANGED BY: Y
UG64248 CANCHANGED BY: Y
UG64249 CANCHANGED BY: Y

NW SE 09 25S 59E QM LAS VEGAS VALLEY
WATER DISTRICT

     0.00UG11-28-88 CL52733 PER42814    191.10   0.264 Y

SE NE 10 25S 59E QM LAS VEGAS VALLEY
WATER DISTRICT

     0.00UG11-28-88 CL52734 PER42814    241.80   0.334 Y

UG69542T CANCHANGED BY: Y
UG69543T CANCHANGED BY: Y

NW NW 13 25S 59E QM LAS VEGAS VALLEY
WATER DISTRICT

     0.00UG11-28-8814635 CL52735 CER     16.00   0.022 Y

NW SW 10 25S 59E QM LAS VEGAS VALLEY
WATER DISTRICT

     0.00UG06-22-90 CL54983 PER52736    135.40   0.187 Y

SE NE 01 26S 59E MM CALLAHAN, GENE     0.00UG06-08-98 CL64208 PER    397.73   2.000 Y
UG70148T DENCHANGED BY: Y

NE SW 06 26S 60E IND SIERRA READY MIX LLC.     0.00UG11-06-00 CL66923 PER    250.00   1.000
NE SW 31 24S 60E COM KIWI, LLC.     0.00UG01-12-01 CL67135 PER      2.02   0.100
SW NE 09 27S 59E STO PRIMM SOUTH REAL

ESTATE COMPANY
     0.00EFF06-26-02 CL68917 PER    326.00   1.547

SW NE 09 27S 59E PWR PRIMM SOUTH REAL
ESTATE COMPANY

     0.00EFF06-26-02 CL68917S01 PER    326.00   1.547

SE NW 10 27S 59E QM PRIMM SOUTH REAL
ESTATE COMPANY

     0.00UG07-10-02 CL68945 PER50701    322.02   1.000 Y

NE SW 33 23S 58E COM LAS VEGAS ROCK     0.00UG10-31-02 CL69287 RFA     48.50   0.067
NE SE 01 26S 59E MM GOLDEN REEF MINING CO.     0.00UG02-28-07 CL75400 RFP      0.00   3.000
NE NW 13 25S 59E QM LAS VEGAS VALLEY

WATER DISTRICT
     0.00UG08-29-07 CL76210 PER52732     66.60   0.092 Y

SE NE 26 24S 58E COM GIL STEELHEAD, LLC     0.00UG05-14-08 CL77051 RFA      1.00   0.003
SE NE 26 24S 58E COM GIL STEELHEAD, LLC     0.00UG05-14-08 CL77052 RFAV04953      1.00   0.003
NW NW 13 25S 59E STO JEAN DEVELOPMENT

COMPANY, D/B/A GOLD
STRIKE HOTEL &
GAMBLING HALL

     0.00EFF12-17-08 CL77693 RFA    728.00   1.006

STO77693S RFACHANGED BY:
STO77693S RFACHANGED BY:

NW NW 13 25S 59E IRR JEAN DEVELOPMENT
COMPANY, D/B/A GOLD
STRIKE HOTEL &
GAMBLING HALL

     0.00STO12-17-08 CL77693S01 RFA77693    728.00   1.006

NW NW 13 25S 59E OTH JEAN DEVELOPMENT
COMPANY, D/B/A GOLD
STRIKE HOTEL &
GAMBLING HALL

     0.00STO12-17-08 CL77693S02 RFA77693    728.00   1.006

SE NE 26 24S 58E COM GIL STEELHEAD, LLC     0.00UG10-13-89 CLV04953 VST      1.00   0.000
UG77052 RFACHANGED BY:
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CODE DEFINITIONS FOR WATER RIGHTS DATABASE

APPLICATION STATUS
ABN    ABANDONED

ABR    ABROGATED

APP    APPLICATION

CAN    CANCELLED

CER    CERTIFICATE

CUR    CURTAILED

DEC    DECREED

DEN    DENIED

EXP    EXPIRED

FOR    FORFEITED

PER    PERMIT

RFA    READY FOR ACTION

RFP    READY FOR ACTION (PROTESTED)

RLP    RELINQUISH A PORTION

REL    RELINQUISHED

RES    RESERVED

RVP    REVOCABLE PERMIT

RVK    REVOKED

SUP    SUPERCEDED

SUS    SUSPENDED

VST    VESTED RIGHT

WDR    WITHDRAWN

REJ    REJECTED

COUNTY
AL    ALPINE

CC    CARSON CITY

CH    CHURCHILL

CL    CLARK

DO    DOUGLAS

EL    ELKO

ES    ESMERALDA

EU    EUREKA

HU    HUMBOLDT

LA    LANDER

LI    LINCOLN

LY    LYON

MI    MINERAL

NY    NYE

PE    PERSHING

ST    STOREY

WA    WASHOE

WP    WHITE PINE

USE
COM    COMMERCIAL

CON    CONSTRUCTION

DEC    AS DECREED

DOM    DOMESTIC

DWR    DEWATERING

ENV    ENVIRONMENTAL

IND    INDUSTRIAL

IRC    IRRIGATION-CAREY ACT

IRD    IRRIGATION-DLE

IRR    IRRIGATION

MM     MINING AND MILLING

MUN    MUNICIPAL

OTH    OTHER

PWR    POWER

QM     QUASI-MUNICIPAL

REC    RECREATIONAL

STK    STOCKWATERING

STO    STORAGE

UKN    UKNOWN

WLD    WILDLIFE

MMD     MINING, MILLING AND DEWATERING

SOURCE
EFF    EFFLUENT

GEO    GEOTHERMAL

LAK    LAKE

OGW
   OTHER GROUND
WATER

OSW
   OTHER SURFACE
WATER

RES    RESERVOIR

SPR    SPRING

STO    STORAGE

STR    STREAM

UG     UNDERGROUND

UKN    UKNOWN
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Table 1. Plant species identified during the Biological Site Visit. 
Species Name Common Name 
Achnatherum speiosum needle grass 
Adenophyllum cooperi Coopers dyssodia 
Ambrosia dumosa white bursage 
Aristida purpurea purple aristida 
Baileya multiradiata desert marigold 
Bromus rubens red brome 
Coleogyne ramosissima blackbrush 
Echinocactus polycephalus cotton top cactus 
Echinocereus engelmannii hedgehog cactus 
Encelia farinosa brittlebush 
Ephedra nevadensis Nevada ephedra 
Eriogonum fasciculatum California buckwheat 
Eriogonum inflatum desert trumpet 
Erioneuron pulchellium fluff grass 
Ferocactus cylindraceus barrel cactus 
Gaura coccinea scarlet gaura 
Gutierrezia microcephala snakeweek 
Hymenoclea salsola cheesebush 
Krameria erecta rhatany 
Krascheninnikovia lantana winterfat 
Larrea tridentata cresote 
Lycium andersonii wolfberry 
Menodora spinescens spiny menodora 
Opuntia basilaris beavertail cactus 
Opuntia chlorotica pancake cactus 
Opuntia erinaciae old man cactus 
Packera multilobatus lobed groundsel 
Plantago major common plantain 
Prunus fasciculata desert almond 
Psilostrophe cooperi whitestem paperflower 
Salazaria mexicana paper-bag bush 
Salvia dorrii Mojave sage 
Schismus barbatus common Mediterranean grass 
Sphaeralcea ambigua globe mallow 
Stephanomeria pauciflora wirelettuce 
Thymophylla pentachaeta fiveneedle pricklyleaf 
Xylorhiza tortifolia Mojave aster 
Yucca baccata banana yucca 
Yucca brevifolia Joshua tree 
Yucca shidigera Mojave yucca 
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Figure 1. Jean trailhead along Highway 161, looking NW. 

 

 
Figure 2. Spring trailhead area, looking south along Draft II trail alignment. 
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Figure 3. Bird Spring trailhead, looking toward Bird Spring Mountain (east).  Red-tailed hawk nest 

located on powerline tower. 
 

 
 

 
Figure 4. Bird Spring Mountain Loop Trail area, from trailhead area. 
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Figure 5. North end of the Bird Spring Mountain Loop Trail. 

 
 
 
 

 
Figure 6. South trailhead for the proposed equestrian trail, looking north. 
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Figure 7. West bend in the equestrian trail, looking south along Gravel Haul Road. 

 
 
 
 

 
Figure 8. West bend area of the equestrian trail, looking north. 



  020.08.001 
Goodsprings Trail Study 

Draft Environmental Issues and Constraints Summary 
June 22, 2009 
Page 5 of 14 

 
 

 
Figure 9. West bend area of the equestrian trail, looking NW. 

 
 

 
Figure 10. West bend area of the equestrian trail, looking west towards the fire station. 
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Figure 11. West end of the equestrian trail, looking back west at possible historical artifacts. 

 

 
Figure 12. West bend area of the equestrian trail, looking south along the east edge of 

Goodsprings. 
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Figure 13. South Ridge Trail access, looking west towards the fire station. 

 
 

 
Figure 14. Looking north towards the Goodsprings Overlook Trail from the fire station location. 
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Figure 15. Upper Wash Trail area, looking NW from the Ridge Trail. 

 
 

 
Figure 16. Looking north towards the Goodsprings Overlook Trail from the Ridge Trail. 
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Figure 17. North access trail area for the Ridge Trail. 

 
 
 

 
Figure 18. Ridge Trail leopard lizard. 
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Figure 19. On the Ridge Trail, looking NW. 

 
 
 
 

 
Figure 20. South end Ridge Trail Restoration area, looking west. 
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Figure 21. Ridge Trail desert tortoise area, looking north. 

 
 
 

 
Figure 22. Ridge Trail desert tortoise and burrow. 
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Figure 23. Ridge Trail view to the north. 

 
 
 
 

 
Figure 24. A view of Goodsprings from Ridge Trail, looking SE. 
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Figure 25. View of the valley floor from the Ridge Trail, looking north. 

 
 
 

 
Figure 26. North end Ridge Trail Restoration area. 
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Figure 27. Cottonwood Pass Connector trailhead area, looking NE. 
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Goodsprings Trails Study 
 
INTRODUCTION 
 
The purpose of this report is to present the general conditions of the present hydrology 
in the locations of the proposed trails and impacts that can be expected and considered 
in the final design of the trails in the area.  This report considers information found in the 
“Clark County Regional Flood Control District Master Plan Update, 2009 Outlying Areas, 
Goodsprings”.  Recommendations for the drainage facilities necessary to convey these 
flows from that study are included.  
 
This report will also provide some recommendations for trail sections in the areas that 
may be impacted by the flows identified in above mentioned CCRFCD Master Plan 
Update as well as other Subbasins not identified.  
 
 
FLOOD HAZARD ZONE 
 
The proposed trail alignment is impacted by a flood plain located east of the 
Goodsprings community as shown on FEMA Flood Insurance Rate Map Number 
32003C3100E revised September 27, 2002. (See attached Figure) This map shows that 
the trail will cross the flood plain in one location within Shaded Special Flood Zone A.  
Areas within Shaded Zone “A” are classified as areas determined to have a 1% annual 
chance of flood (100-year floodplain). 
 
 
REGIONAL FLOOD CONTROL FACILITIES 
 
The project is not expected to impact existing or proposed flood control facility as shown 
as Figure 6 of the referenced Clark County Regional Flood Control District Master Plan 
Update, 2009.  The trail in the areas of the flood control facilities, especially in the 
Goodsprings residential community will require independent improvements.  
Coordination will need to occur with Clark County Regional Flood Control District and 
Clark County Public Works to ensure that the trail improvements and/or the flood control 
improvements will not have a significant impact on each other.  
 
 
DRAINAGE DESCRIPTION  
 
The succeeding discussions will summarize the flow patterns at the present time as 
analyzed for this project report.  This scenario represents the worst case.  
 
The project is located within the community where the drainage flow patterns are 
already established.  The major runoff flows in the areas of the trail alignments is in a 
major drainage basin that crosses the valley between the Goodsprings townsite and 
Bird Springs Mountain. There is a major wash that conveys the flows of this drainage 
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Existing Facilities
Category A Proposed Facilities
Local Existing Facilities
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Detention Basin
Culvert or Bridge Crossing
Stormdrain
Lined Channel
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ID-Mile Separator

ID /
River
Mile Status Facility Description

Length
(ft.)

Flow
(cfs)

HEC-
HMS 
Node

HEC-
HMS 
Model

Tributary 
Area

(sq.mi.)

Channel 
Slope
(%)

GS2A0000 E1 Natural Wash 1030 1161 GS3 GS3-2008 0.878 3
GS2A0021 E1 Natural Wash 750 1161 GS3 GS3-2008 0.878 3
GS2A0035 E1 Riprap Levee 200 1161 GS3 GS3-2008 0.878 3
GSCY0000 P1 54" RCP 2650 195 GS3 GS3-2008 0.258 3
GSCY0048 P1 42" RCP 100 36 GS3 GS3-2008 0.179 1
GSCY0049 P1 17 ac-ft Detention Basin 358 GS3 GS3-2008 0.179
GSEA0000 P1 Riprap Chnl 12'W 4.5'D 2:1 SS 1000 598 GS3 GS3-2008 0.303 3
GSPA0027 P1 6' X 5' RCB 80 317 GS3 GS3-2008 0.166 3
GSPA0028 E1 Unlined Chnl 5'W 3'D 4:1 SS 1500 317 GS3 GS3-2008 0.166 2
GSPA0029 P1 Riprap Chnl 12'W 3.5'D 4:1 SS 1500 317 GS3 GS3-2008 0.166 2
GSRV0019 P1 Riprap Chnl 12'W 3.5'D 2:1 SS 500 472 GS3 GS3-2008 0.243 3





basin and it has been identified in the “Clark County Regional Flood Control District’s 
(CCRFCD)  Food Control Master Plan Update – 2009 Outlying Areas, Goodsprings”.  
The tributary area for this drainage basin is approximately 43.38 square miles and the 
identified flow rate for the 100-year event is 15,056 cfs.  Attached from that Study are 
the following excerpts for Reference: 
 

• Figure 2 that shows the 100-year Flood Zone 
• Figure 3 that gives the Hydrologic Summary – Runoff Potential 
• Figure 4 that identifies the Hydrologic Parameters – Basin Centroid and 

Travel Lengths 
• Figure 5 – Watershed Map 

 
Based upon this information the flows for the various Subbasins are derived and 
attached from the CCRFCD Master Plan Update is an excerpt that gives the flows from 
those Subbasins (See Table 2-2B). 
 
The CCRFCD Master Plan Update did not address any drainage basins south and east 
of the Goodsprings townsite that may impact the Lower Bird Spring Mountain Trail.  
Based upon the Trail Study Preferred Alignment Exhibit there is at least one additional 
wash that may have a significant impact on the trail mentioned above.  The scope for 
this study does not include the Hydrological Study of the Subbasins for the area(s) 
mentioned but in the future as further development is planned that may be an option. 
 
TRAIL RECOMMENDATIONS  
 
As discussed above there are potential drainage issues that will affect the various trails 
proposed as part of this trail study.    Much of the proposed trails west of Goodsprings 
will adhere to already established roads, railways alignments, and trails.  These trails 
have been identified as being a natural surface trail.  Based upon this it is important that 
these trails all be sustainable in design and adhere to established standards for 
sustainable trails (i.e. rolling contour trails).  There are five essential elements of 
sustainable trails and they are as follows: 
 

1. The Half Rule – Trails grade should not exceed half the grade of the 
hillside or sideslope that the trail traverses (i.e. if sideslope is 20% then 
trail grade should not exceed 10%). 

2. The Ten Percent Average Guideline – An average trail grade of 10% or 
less is sustainable. 

3. Maximum Sustainable Grade – This is the steepest section of the trail 
greater than 10 feet in length.  Typically between 15 to 20 percent. 

4. Grade Reversals – A spot which a climbing trail levels out and then 
changes direction, dropping subtly for 10 to 50 linear feet before rising 
again.  This change in grade forces water to exit the trail at the low point 
created by the grade reversal. 





3

2A

2

1-1
2C

1-2 2B

20092009
OUTLYING AREAOUTLYING AREA

FLOOD CONTROLFLOOD CONTROL
MASTER PLAN UPDATEMASTER PLAN UPDATE

Scale: 1 inch = 3,000 feet

0 3,000 6,000 9,0001,500
Feet

HYDROLOGIC PARAMETERS

FIGURE 4
GOODSPRINGS

Legend
Basin Centroid
Street
20' Contour
Initial Length
Longest Travel Length
USBR Travel Length





3

2A

2

1-1
2C

1-2

2B

152

152

840
D

870
D

840
D

200

852

871
D

870
D

805
D

311
B

323
D

342
D

852

840
D

342
D

840
D

732
D

852

850
D

421
D

871
D

850
D

870
D

311
B

870
D

830

871
D

850
D

313
B

840
D

870
D

850
D

850
D

840
D

421
D

481

203

731
D

840
D

421
D

341
D

342
D 341

D

313
B

481

731
D

870
D

341
D

840
D

840
D

341
D

840
D

341
D

840
D

731
D

421
D

313
B

203

313
B

341
D

852

852

341
D

341
D

341
D

341
D

840
D

341
D

850
D

341
D

341
D

421
D

341
D341

D

20092009
OUTLYING AREAOUTLYING AREA

FLOOD CONTROLFLOOD CONTROL
MASTER PLAN UPDATEMASTER PLAN UPDATE

Scale: 1 inch = 6,000 feet

0 3,000 6,000 9,0001,500
Feet

HYDROLOGIC SUMMARY

ID

Type

A
B
C
D

LEGEND

Flow Arrows
Flood Control Facilities

Hydrologic Soil Groups
Low Runoff Potential
Moderately Low Runoff Potential
Moderately High Runoff Potential
High Runoff Potential/Rock Outcrops

Typical Land Use 
1 Undeveloped Land, 

Open Desert

13 Lakes

Existing  Facilities

12 Schools
11 Heavy Industrial
10 Light Industrial
9 Commerical, Retail, Casino,

High Rise Condominiums

8 Residential
7 Public Facility, Residential
6 High Density Residential 
5 Medium Density Residential
4 Low Density Residential

FIGURE 3
GOODSPRINGS

3 Rural
2 Parks, Golf Courses

Subarea Boundary

Proposed Facilities





ZONE X

ZONE X

ZONE X

ZONE X

3

2A

2

1-1

2C

1-2

2B

20092009
OUTLYING AREAOUTLYING AREA

FLOOD CONTROLFLOOD CONTROL
MASTER PLAN UPDATEMASTER PLAN UPDATE

Scale: 1 inch = 1,000 feet

0 500 1,000 1,500250
Feet

FIGURE 2
GOODSPRINGS

FEMA Flood Hazard Areas

Legend
Subarea Boundary

100 Yr Flood Zone
Zone A
Zone AE
Zone AO
Zone X (shaded)

ZONE A: No base flood elevations determined
ZONE AE: Base flood elevations determined
ZONE AO: Flood Depths  of 1 to 3 feet
                  average deths determined

ZONE X: Areas determined to be outside
               the 0.2% annual chance floodplain

ZONE X: (shaded) Areas of 0.2% annual
                chance flood





3
88.2 WCN

43.38 SQMI

2A
90.5 WCN
0.88 SQMI

1-1
92.4 WCN
0.18 SQMI

2
90.4 WCN
0.17 SQMI

1-2
93.6 WCN
0.08 SQMI

2B
93.1 WCN
0.06 SQMI2C

93.9 WCN
0.08 SQMI

Scale: 1 inch = 3,000 feet

0 3,000 6,000 9,0001,500
Feet

WATERSHED MAP

FIGURE 5
GOODSPRINGS

Legend
Flow Direction Arrow
Street
20' Contour
Subarea Boundary

20092009
OUTLYING AREAOUTLYING AREA

FLOOD CONTROLFLOOD CONTROL
MASTER PLAN UPDATEMASTER PLAN UPDATE





Flood Control Master Plan Update -2009 Outlying Areas  Goodsprings 
 
 

 

   
  2-10 

The smaller of the two calculations for Time of Concentration will control.  
Minimum Tc for any watershed is 5 minutes. 

 
Concentration Points 
Concentration points for the combining of subbasins were chosen to obtain 
appropriate peak flow rates for individual MPU facilities except where constrained by 
subbasin size limits.  
 
Table 2-2A summarizes the hydrologic parameters used in the HEC-HMS models. 

 
Table 2-2A 

Hydrologic Parameters* 

 
Subbasin 

Area 
(sq. mi.) 

Rainfall 
(in) 

Weighted 
Curve 

Number 

Lag 
Time 
(hrs.) 

1-1 0.18 3.43 92.4 0.16 
1-2 0.08 3.43 93.6 0.12 
2 0.17 3.43 90.4 0.16 

2A 0.88 3.43 90.5 0.36 
2B 0.06 3.43 93.1 0.12 
2C 0.08 3.43 93.9 0.08 
3 43.38 3.58 88.2 1.38 

*See Figures 3, 4, and 5. 
 

Table 2-2B summarizes the HEC-HMS results for Goodsprings.  The flows and 
tributary areas shown in Table 2-2B are those associated with the maximum peak 
discharge (i.e., worst case storm centering scenario).  The 2003 MPU 100-year flows 
at corresponding combination points (where applicable) are also included in 
Table 2-2B for comparison purposes. 
 

Table 2-2B 
HEC-HMS Model Summary 

Subbasin/ 
CP 

Tributary 
Area  

(sq. mi.) DARF 

2009 MPU 
100-year 

Flow (cfs) 

2003 MPU* 
100-year 

Flow (cfs) Notes 
1-1 0.18 0.99 358 -- -- 
1-2 0.08 0.99 168 -- -- 
2 0.17 0.99 317 -- -- 
2A 0.88 0.975 1,161 -- -- 
2B 0.06 0.99 126 -- -- 
2C 0.08 0.99 190 -- -- 
3 43.38 0.695 15,056 -- -- 
C1 0.26 0.99 195 143 Increased Tributary Area/ Higher CNs 
C2B 0.30 0.99 598 -- -- 
C2C 0.24 0.99 472 -- -- 
GDSPDB 0.18 0.99 36 31 Higher CNs 

*HEC-1 Model was used for analysis. 



5. Outslope – This is where the tread of the trail tilts from the high side to 
the low side (i.e cross slope).   This encourages water to sheet flow across 
the trail thus reducing erosion. 

 
As for the proposed trails east of Goodsprings along with the above mentioned criteria 
additional design aspects will have to also be looked at.  The trails east of Goodsprings 
will be primarily of two types; paved (multi-use) and natural surface.  For the natural 
surface we will adhere to criteria for sustainable designs with special attention being 
focused on the areas where the 100-year flood zone is, and other larger washes or 
arroyos.  In these areas the use of concrete cutoff walls, culverts, gabions, etc. may be 
required to lessen the impact that the flows in these areas will have on the trail.  A 
determination of what will be the best will be determined at the time that the trail 
alignment has been identified and is designed. 
 
As for the potential paved (multi-use) trail the above mentioned criteria for sustainable 
trials can still be applied but a much closer look at the various aspects needs to occur.  
The paved trail may be deemed accessible therefore the grades in direction of travel 
can not exceed five (5) percent and the cross slope not exceed two (2) percent.  
Additionally with the adding of the impervious material the runoff potential increases so 
the potential for erosion increases and will have a significant impact.  As mentioned 
above the paved trail will also be crossing the 100-year flood plain and other larger 
washes or arroyos.   In these areas the use of concrete cutoff walls, culverts, gabions, 
etc. will be required to lessen the impact that the flows in these areas will have on the 
trail. 
 
Included are Exhibit A that gives some typically sections for the natural trails at various 
locations.  Exhibit B gives some typically sections for the paved trails at various 
locations.  Based upon these a graphically perspective is conveyed to give a broad idea 
of what can be expected for these proposed trails.











 

 

CONCLUSIONS AND RECOMMENDATIONS 
 
1. The proposed alignments of the natural and/or paved trails cross a portion of a 

FEMA designated Special Flood Hazard Zone (Zone A). 
 
2. The proposed alignments of the natural and/or paved trails are adjacent to an 

existing or proposed Clark County Regional Flood Control District (CCRFCD) 
Facility.  This will require coordination with Clark County Regional Flood Control 
District and Clark County Public Works to ensure that the trail improvements 
and/or the flood control improvements will not have a significant impact on each 
other. 

 
3. The CCRFCD Master Plan Update did not address any drainage basins south 

and east of the Goodsprings townsite that may impact the Lower Bird Spring 
Mountain Trail.  Based upon the Trail Study Preferred Alignment Exhibit prepared 
there is at least one additional wash that may have a significant impact on the 
trail mentioned above.  The scope for this study does not include the 
Hydrological Study of the Subbasins for the area(s) mentioned but in the future 
as further development is planned that may be an option. 

 
4. There are potential drainage issues that will affect the various trails proposed as 

part of this trail study.   It is important that these trails all be sustainable in design 
and adheres to established standards for sustainable trails (i.e. rolling contour 
trails).  

 
5. For the natural surface trail we will adhere to criteria for sustainable designs with 

special attention being focused on the areas where the 100-year flood zone is, 
and other larger washes or arroyos.  The use of concrete cutoff walls, culverts, 
gabions, etc. may be required to lessen the impact that the flows in these areas 
will have on the trail.  A determination of what will be the best mitigation option 
will be determined at the time that the trail alignment has been identified and is 
designed. 

 
6. As for the potential paved (multi-use) trail the above mentioned criteria for 

sustainable trials can still be applied but a much closer look at the various 
aspects needs to occur.  The paved trail may be deemed ADA accessible 
therefore the grades in direction of travel can not exceed five (5) percent and the 
cross slope does not exceed two (2) percent.  Additionally with the adding of the 
impervious material, the runoff potential increases as does the potential for 
erosion and will have a significant impact.  As mentioned above the paved trail 
will also be crossing the 100-year flood plain and other larger washes or arroyos.   

In these areas the use of concrete cutoff walls, culverts, gabions, etc. will be 
required to lessen the impact that the flows will have on the trail. 

 



7. Exhibits A and B provide for some generic typical sections for the Natural and 
Paved Trails. 
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