








TECHNICAL DRAINAGE STUDY

FOR

LEE’S DISCOUNT LIQUOR – AZURE DRIVE
(APN: 125-27-22-012)

@

NEAR THE CORNER OF AZURE DRIVE AND TENAYA WAY

JPL Job No. 20-003

Prepared for:

Lee’s Discount Liquor
4427 East Sunset Road

Henderson, Nevada 89104
Fax: 702-451-4522

Prepared by:

JPL Engineering, Inc.
6725 South Eastern Ave., Ste. 5

Las Vegas, Nevada 89119
Phone: 702-898-6269
Fax: 877-557-8292

April, 2020





    !"#$% &'()*'+ ,-./01 - 0 -   23!&454678 8&79:&7; ;<! !&;7<;6: !:=76< >;<?;5  @ABCDBEF GHIJCKKBL MNFMOLCGK  P"QR'S% <#T'U >#V 7!U  W)"T <#T'U :XY)X''"U  ;++"'**U  8)%ZU   =%#%'U   [)VU    P\QX' <]T̂ '"U W#_ <]T̂ '"U  P"QV'"%Z 4̀ X'"U  ;++"'**U   8)%ZU   =%#%'U   [)VU    &'()'̀ '+ aZU  !#%' &'S')('+U !#%' ;SS'V%'+ $Q" &'()'̀ U    9\' $QbbQ̀ )XY S\'Scb)*% )* )X%'X+'+ #* # Y])+' $Q" %\' 'XY)X''" V"'V#")XY # 9'S\X)S#b !"#)X#Y' =%]+Z %Q *]̂T)% %Q %\' bQS#b 'X%)%Z #X+ 8b#"c 8Q]X%Z &'Y)QX#b WbQQ+ 8QX%"Qb !)*%")S% d)$ X'S'**#"Zef  9\' b)*%'+ )%'T* #"' %\' T)X)T]T )X$Q"T#%)QX "'g])"'+ V")Q" %Q %\' 'X%)%Z V'"$Q"T)XY # "'()'̀ f  9\' 'XY)X''" ̀)bb "'T#)X "'*VQX*)̂b' %Q 'X*]"' %\' 9'S\X)S#b !"#)X#Y' =%]+Z )* V"'V#"'+ ̀)%\)X %\' Y])+'b)X'* #* *'% $Q"%\ )X %\' 8b#"c 8Q]X%Z &'Y)QX#b WbQQ+ 8QX%"Qb !)*%")S% d88&W8!e 2Z+"QbQY)S 8")%'")# #X+ !"#)X#Y' !'*)YX >#X]#b d>;<?;5ef  9\)* +QS]T'X% )* )X%'X+'+ #* #X #)+ )X V"'V#")XY 9'S\X)S#b !"#)X#Y' =%]+)'*f  :#S\ *%]+Z *]̂T)%%'+ )* "'()'̀ '+ $Q" SQTVb)#XS' ̀)%\ bQS#b #X+ "'Y)QX#b S")%'")#f  9\)* $Q"T )* XQ% )X%'X+'+ %Q ̂' #bb )XSb]*)(' #X+ +Q'* XQ% b)T)% %\' '_%'X% Q$ %\' )X$Q"T#%)QXh S#bS]b#%)QX* Q" '_\)̂)%* ̀\)S\ T#Z ̂' X'S'**#"Z %Q V"QV'"bZ '(#b]#%' %\' )X%'X+'+ b#X+ ]*'f  7$ )%'T* #"' XQ% #VVb)S#̂b' $Q" %\' *]̂R'S% *)%'h V"Q()+' <i;f  Cj  EFDFABL AFkHCAFJFDK    3'* <Q                     !'*)YX >#X]#b Glmnompo qrps t ̀)%\ %\' 'XY)X''"u* *'#b #X+ *)YX#%]"'f                      !'*)YX >#X]#b Glmnompo qrps vf                      . SQV)'* Q$ %\' .wx _ 1yx !"#)X#Y' Pb#Xf                      ; XQ%#")z'+ b'%%'" $"QT %\' #+R#S'X% V"QV'"%Z Q̀ X'"d*e #bbQ̀ )XY Q$$-*)%' Y"#+)XY Q" +)*S\#"Y'f  CCj  JB{G BD@ F|NCICKG   3'* <Q                     ; SQVZ Q$ # S]""'X% WbQQ+ 7X*]"#XS' &#%' >#V dW7&>e ̀)%\ %\' *)%' +'b)X'#%'+f                      ; SQVZ Q$ %\' S]""'X% 88&W8! >#*%'" Pb#X ?V+#%' W)Y]"'h dW-_eh $Q" WbQQ+ 8QX%"Qb    W#S)b)%)'* #X+ :X()"QXT'X%#b #"'#* ̀)%\ %\' *)%' +'b)X'#%'+f  AFqFAFDMF} GKBD@BA@ q~AJ �   ! ! " # $ % # & ' ( ) *  % + ( ' , - . / ( , ! $ , % 0 !1 2 3 4 5 6 7 5 8 8 9 7 5 6 : ; 5 < 1 = > 8 ? 3 @ A 8 BC D E F G H 4 = ? I 8 9 5 J K 83 = ? L 8 6 = ? M L N O P P OQ D R E S N O N T C E C O

U U U V W .
UU

 ! ! " # $ % # & ' ( ) *  % + ( ' ,X X Y Z [ \ # * ] ( ) # ! * ^ ' \ _` ! ) _ ! , # ' ) a b c d XV e



    !"#$% &'()*'+ ,-./01 - . -   23!&454678 8&79:&7; ;<! !&;7<;6: !:=76< >;<?;5  @ABCDBEF GHIJCKKBL MNFMOLCGK  CCP  JBQG BD@ FRNCICKG SMTUVWUXYZ[    3'* <\                      4$$-*)%' +"#)]#̂' _#*)] ̀#a* $\" 'b)*%)]̂c )]%'")̀ #]+ $d%d"' e\]+)%)\]* *f\g)]̂ %f' 'b)*%)]̂    %\a\̂"#afhc _#*)] _\d]+#")'*c e\]e']%"#%)\] a\)]%*c #]+ $i\g* )] e$*j                      4]-*)%' +"#)]#̂' _#*)] ̀#a* $\" 'b)*%)]̂ #]+ a"\a\*'+ e\]+)%)\]* *f\g)]̂ %f' 'b)*%)]̂      %\a\̂"#afhc _#*)] _\d]+#")'*c e\]e']%"#%)\] a\)]%*c #]+ \]-*)%' #]+ \$$-*)%' $i\g* )] e$*j                      k)e)])%h >#a g)%f i\e#i #]+ ̀#l\" e"\** *%"''%* )+']%)$)'+ #]+ # ]\"%f #""\gj  CCCP  @ABCDBEF QLBD   3'* <\                     =f''% *)m'n  .op b 1qp *'#i'+ _h # "'̂)*%'"'+ ']̂)]''" )] %f' =%#%' \$ <'(#+#j                       >)])̀d̀  *e#i'n  0p r q/sj                      t"\l'e% ]#̀ 'j                      k)e)])%h >#a g)%f i\e#i #]+ ̀#l\" e"\** *%"''%*j                      &'()*)\] _\bj                      <\"%f #""\g #]+ _#" *e#i'j                      :]̂)]''"s*ue\]*di%#]%s* #++"'** #]+ af\]' ]d̀ _'"j                      :i'(#%)\] +#%d̀  #]+ _']ef̀ #"vj                      5'̂']+ $\" *h̀ _\i* #]+ #__"'()#%)\]*j                      8d%u$)ii *e#"a*c gf'"' #aai)e#_i'j                      =%"''% ]#̀ '*c ̂"#+'*c g)+%f*j                      t"\a\*'+ $d%d"' #]+ 'b)*%)]̂ *a\% ̂"#+'* $\" %\a \$ ed"_* #]+ *%"''% e"\g]* #% i\% i)]'*c ̂"#+'     _"'#v*c #]+ #i\]̂ ed"_ "'%d"]* \] _\%f *)+'* \$ %f' *%"''%j                      :b)*%)]̂ e\]%\d"* ']e\̀ a#**)]̂ %f' *)%' #]+ 0// $''% _'h\]+ g)%f *a\% 'i'(#%)\]* $\"   )̀a\"%#]% i\e#%)\]*c gf'"' #aa"\a")#%'j                      >)])̀d̀  $)])*f $i\\" 'i'(#%)\]* g)%f %\a-\$-ed"_ 'i'(#%)\]* #% da*%"'#̀  ']+ \$ i\%j                      t"\a\*'+ %ha)e#i *%"''% *'e%)\]*j    AFwFAFDMFx GKBD@BA@ wyAJ z      
         !    " # $



    !"#$% &'()*'+ ,-./01 - 1 -   23!&454678 8&79:&7; ;<! !&;7<;6: !:=76< >;<?;5  @ABCDBEF GHIJCKKBL MNFMOLCGK  CCCP  @ABCDBEF QLBD RMSTUVTWXYZ   3'* <[                      =%"''%* \)%] [$$-*'% ̂"[\_*̀                    a"[b[*'+ ̂[_%[c"* [" *b[% 'd'(#%)[_* )_ *c$$)̂)'_% +'%#)d %[ 'e])f)% )_%'_+'+ +"#)_#g' b#%%'"_*  #_+ *d[b'*̀                      a"[b'"%h d)_'*̀                     &)g]%-[$-\#h d)_'* #_+ \)+%]*i 'e)*%)_g #_+ b"[b[*'+̀                     :e)*%)_g )jb"[('j'_%* #_+ %]')" 'd'(#%)[_*̀                      !'d)_'#%)[_ [$ b"[b[*'+ [_-*)%' +"#)_#g' f#*)_* )_+)̂#%)_g #"'# #_+ 0/-h'#" #_+ 0//-h'#"      *%["j b'#k $d[\* #% f#*)_ ̂[_̂'_%"#%)[_ b[)_%*̀                      8[_̂'_%"#%)[_ b[)_%* #_+ +"#)_#g' $d[\ +)"'̂%)[_ \)%] l0// #_+ m0// #_+ !0// )_ *%"''%*̀                      8cjcd#%)(' $d[\*i ('d[̂)%hi #_+ +)"'̂%)[_ [$ $d[\ #% cb*%"'#j #_+ +[\_*%"'#j '_+* [$ *)%' $["   %]' 0/-h'#" #_+ 0//-h'#" $d[\*̀                     5[̂#%)[_ #_+ ̂"[**-*'̂%)[_ [$ *%"''% ̂#b#̂)%h ̂#d̂cd#%)[_*̀                    8"[**-*'̂%)[_#d +'%#)d $[" ̂]#__'d*i )_̂dc+)_g ̂c%[$$ \#dd d[̂#%)[_*̀                    :e)*%)_g #_+ b"[b[*'+ +"#)_#g' $#̂)d)%)'*i #bbc"%'_#_̂'*i #_+ ̂[__'̂%)[_* n)̀'̀i *)+'\#dki    +)%̂]'*i *\#d'*i *%["j +"#)_ *h*%'j*i c_)jb"[('+ #_+ )jb"[('+ ̂]#__'d*i #_+ ̂cd('"%*i '%̂̀o   *%#%)_g *)p'i j#%'")#di *]#b'i #_+ *d[b' \)%] bd#_ #_+ b"[$)d' #_+ 265 ̂#d̂cd#%)[_*̀                     :e)*%)_g #_+ b"[b[*'+ +"#)_#g' '#*'j'_%* #_+ \)+%]* *][\_ \)%] *c$$)̂)'_% +'%#)d̀ ; ̂"[**    *'̂%)[_#d +'%#)d jc*% f' b"[()+'+ %]#% *][\* #bb"[b")#%' d)_)_g #_+ "')_$["̂'j'_%̀                      5[̂#%)[_ #_+ +'%#)d [$ 'e)*%)_gi b"[b[*'+i #_+ $c%c"' fd[̂k \#dd [b'_)_g*̀ >)_)jcj *)p' )*     0qr e str̀  u"[cg]% )"[_ g#%' )* "'vc)"'+ $[" $d[\* w 0/ ̂$*̀                      5[̂#%)[_ #_+ +'%#)d [$ $d[[+ \#dd* )ddc*%"#%)_g +'b%] [$ $d[\i b"[b[*'+ g"[c%)_g ]')g]%i '%̂̀                       a'")j'%'" "'%#)_)_g \#dd d[̂#%)[_*̀  ;dd 'e)*%)_g #_+ b"[b[*'+ \#dd* n"'%#)_)_g *̂"''_ #_+   $d[[+o jc*% f' *][\_ \)%] #+x#̂'_% g"[c_+ 'd'(#%)[_*̀  yd[[+ \#dd* \)%] t-)_̂] ̂[_̂"'%'   j#*[_"h c_)%̀                     zc)d+)_g #_+{[" d[% _cjf'"*̀                      ;d)g_j'_% [$ #dd 'e)*%)_gi b"[b[*'+i [" $c%c"' &'g)[_#d y#̂)d)%)'* #+x#̂'_% %[ %]' *)%'̀                      5)j)%* [$ 'e)*%)_g $d[[+bd#)_ f#*'+ [_ ̂c""'_% y7&> [" f'*% #(#)d#fd' )_$["j#%)[_| d)j)%* [$    b"[b[*'+ $d[[+bd#)_* f#*'+ [_ f'*% #(#)d#fd' )_$["j#%)[_̀     AF}FAFDMF~ GKBD@BA@ }�AJ �  ! "## ## ####  ! "$ $  ! " ! " ! "###
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1.0 INTRODUCTION

1.1 Scope

This report has been prepared as a Technical Drainage Study for Lee’s Liquor Azure
(APN: 125-27-222-012). The purpose of this report is to provide general hydrologic 
and hydraulic analysis for the proposed improvements. The criteria set forth in the 
Clark County Regional Flood Control District’s (CCRFCD) Hydrologic Criteria and 
Drainage Design Manual (HC&DDM) have been used as the technical basis for this 
study.

This study will evaluate the offsite and onsite runoff impacting the property in existing 
conditions as well as evaluate and mitigate as necessary the runoff impacting the 
property and surrounding properties under developed conditions.  

1.2 Location

The property is located approximately 650 feet west of Tenaya Way and south of 
Azure Drive, Section 27, Township 19 South, Range 60 East M.D.M in City of Las 
Vegas, Nevada (see Vicinity Map and Assessor’s Parcel Map at the back of the text), 
Assessor’s Parcel Number 125-27-222-012.

1.3 Description of Project

The project consists of a proposed commercial center with 1 building on a 1.60-acre 
(+/-) parcel. Onsite improvements will include curb and gutter, drop inlet, and paved 
parking. Note that Azure Drive is fully improved and thus no offsite improvements are 
proposed with this project. Property immediately north of the subject site consists of 
Azure Drive. Property immediately south of the subject site consists of existing single-
family residential. Property immediately west of the subject site consists of an existing 
commercial development (Discount Tire).  Property immediately east of the subject 
site consists of vacant land (zoned for commercial).

1.4 Master Planning Information

The site is shown on: 
2018 Clark County Regional Flood Control District - Master Plan Figure F-17
2018 Clark County Regional Flood Control District - Master Plan Figure W-2B

Please refer to the figures at the back of text.

1.5 Floodplain Information
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The subject site is located within FEMA Zone X. FEMA Zone X is determined to be 
outside the 0.2% annual chance floodplain as shown on F.I.R.M. Community-Panel 
Number 32003C1745E, effective September 27, 2002. Zone X is defined by FEMA as 
being outside the 500 year floodplain. The FEMA flood map is included at the back of 
the text. 

1.6 Reference Materials

The references were used to define the existing and developed conditions offsite 
drainage flow rates and hydraulic analysis.

Reference: “Technical Drainage Study for Discount Tire” approved by City of Las 
Vegas, June 9, 2004 COLV DS-3564B was used for this study. The reference study 
was used to determine the 10-year and the 100-year flows in Azure Drive. The study 
was also used to determine onsite drainage patters from the parcel to the west of the 
site.

1.7 BMP 

The parking lot size is less than 1 acre so the development falls into the medium 
category. The BMP design requirement for a parking lot of this size requires 
disconnect of at least 75% of parking lot and contributing building area. The parking 
lot will drain to depressed landscape buffers and depressed medians to meet the 
requirement per Hydrologic Criteria and Drainage Design Manual, Section 1500 –
Structural Best Management Practices, Adopted September 2014.
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2.0 Storm Water Runoff Analysis

2.1 Hydrologic Parameters

The SCS unit hydrograph method was used to model the runoff from the site. The 
NRCS soil survey website classifies the onsite as 192 and 305. The weighted curve 
number for the onsite existing condition basin is calculated to be 71.0 using the runoff 
curve number for an undeveloped area. The weighted curve number for the onsite 
developed condition basin is calculated to be 90.8 using the runoff curve number for 
an urban commercial lot. The composite curve number calculations can be seen in 
Appendix A.

Precipitation The site is within the McCarran Rainfall Area.  The depth durations 
values were taken from the CCRFCD HCDDM Figure 513.  No adjustments required 
of the McCarran Airport Rainfall Area.

The HEC-1 multi-ratio option (HEC 1990) was used to model the 10-year and 100-
year design storms in the HEC-1 input file. The HEC-1 JR card was used to specify 
the precipitation by which to multiply the 100-year precipitation values (point rainfall). 
The 10-year and 100-year ratios are 0.57 and 1.00, respectively (see calculation for 
10-year ratio included in Appendix A).

A storm distribution number 3 (SDN3) for areas less than 8 square miles was used.  
Calculations are presented in the appendix. 

Time of Concentration and Lag Time Lag times were calculated per the following 
equations per HCDDM:

For drainage basins with less than one square mile, the time of concentration is 
calculated as follows:

Tc = Ti + Tt

Where:
Tc = Time of concentration (minutes)
Ti = Initial, inlet or overland flow time (minutes)
Tt = Travel time in the ditch, gutter, etc. (minutes)

The Lag time for basins less than one square mile is calculated as follows:

Tlag = 0.6Tc (hours)

Initial flow time is calculated as follows:
Ti = 1.8(1.1 - K)Lo

1/2/S1/3
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Where:
Ti = Initial overland flow time (minutes)
K = 0.0132 * CN - 0.39
CN = Curve Number
Lo = Length of overland flow (max. 500 ft)
S = Average basin slope (percent)

Travel time is calculated as follows:

Tt = 500/(60 V1) + (Lt-500)/(60 V2)

Where:
Tt = Travel time in the ditch, gutter, etc. (minutes)
Lt = Travel Length (feet)
V1 = Average velocity of flow for the first 500 feet of travel distance (ft/s)
V2= Average velocity of flow for the remaining travel distance (ft/s)

V1 and V2 are calculated as follows:
V1 = C1 * (S/100)1/2

V2 = C2 * (S/100)1/2

Where:
C1= 20.2 for developed areas and 14.8 for undeveloped areas
C2= 30.6 for developed areas and 29.4 for undeveloped areas
S = Average slope for the flow path (percent)

In urbanized areas, the time of concentration calculated above should not exceed the 
time of concentration calculated by the following equation:
tc = (L / 180) + 10

Where:
tc = Time of concentration at the first design point in an urban watershed (min)
L = Watershed length (ft)
The smaller of the two calculations for time of concentration will control.  
Minimum Tc for any watershed is limited to 5 minutes.

Channel flow calculations of velocities for estimating travel time for surface flow were 
used to develop a Time of Concentration.  Slopes are based on average slopes across 
the entire drainage basin.  Calculations for the channel flow velocities are included in 
Appendix C.  Initial flow time is calculated by the following equation:

Ti = 1.8(1.1K)L0
1/2/S1/3

Standard Form 4 for existing and developed conditions is presented in Appendix C.
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2.2 Existing Condition

Offsite Drainage Condition Historic offsite drainage patterns in the area of the 
subject site are typically from west to east.

The area west of the subject site is developed (Discount Tire) and was approved by the 
City of Las Vegas on June 9, 2004 per DS3564B.  A small portion of the discount tire 
site drains to the subject site.  Basin DEON2 from the reference site is 0.15 acres and 
generates a 10-year/100-year flow of <1cfs/<1cfs.  Basin DEON2 drains east via a 
valley gutter onto the subject site.  Also, the reference study was reviewed to obtain 
the 10-year/100-year flow in Azure Drive.  The reference study shows a flow of 
44cfs/94cfs in Azure Drive. The flow referenced flow in Azure Drive is referred to as 
AZRF.

See Existing Conditions Drainage Exhibit at rear of the text.

Onsite Drainage Condition Historic onsite drainage patterns in the area of the 
subject site are typically drained from southwest to northeast. 

The onsite area currently has no constructed building.  One basin has been delineated 
for the subject site (ONX1). ONX1 generates a 10 year/100 year flow of <1cfs/1cfs. 
Basin ONX1 generally drains northeast where it discharges to Azure Drive and 
combines with the reference flow in Azure Drive at CP1.  The total 10-year/100-year 
flow in Azure Drive at CP1 is 45cfs/97cfs.  A summary of the existing condition flows 
is given below. See the Existing Conditions Drainage Basin Exhibit provided at the 
rear of the text.

Please refer to Existing Condition Drainage Basin Exhibit located at the rear of this 
text. A summary of the existing condition flows is given below.

Drainage Basin Area
(Acres)

Q10

(cfs)
Q100

(cfs)
*DEON2 - <1 <1
*AZRF - 44 95
ONX1 1.61 <1 1
**CP1 - 45 97

*Referenced from “TDS for Discount Tire” COLV DS-3564B
**CP1=DEON2+AZRF+ONX1

2.3 Developed Conditions
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Offsite Drainage Condition The offsite basins and drainage patterns are the same as 
in the existing conditions See table below for values.

The reference 10-year/100-year flow in Azure Drive per the approved study is 
44cfs/94cfs.  This flow accounts for the area of the subject site.  However, as a 
conservative assumption, the onsite 10-year/100-year flow (2cfs/5cfs) was added to 
the reference flow at combination point CP1 in Azure Drive for a total 10-year/100-
year flow of 46cfs/99cfs.  .

Onsite Drainage Condition The site is now fully developed and the grading will 
force runoff to drain onto Azure Drive away from the site. The site is still only one 
drainage basin referenced as OND1 with a runoff of 2/4-cfs (Q10/Q100). 

Please refer to the Developed Condition Drainage Basin Exhibit. A summary of the 
developed condition flows is given below.

Drainage Basin Area
(Acres)

Q10

(cfs)
Q100

(cfs)
*DEON2 - <1 <1
*AZRF - 44 94
OND1 1.61 2 4
CP1 - 47 99

*Referenced from “TDS for Discount Tire” COLV DS-3564B
**CP1= DEON2+AZRF+OND1
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3.0 DRAINAGE FACILITIES

3.1 Street Flow Calculations 

The Full Street cross section calculations for Azure Lane for developed future
conditions are included below.

The finished floor elevation is set at 2364.00’. The depth of low in Azure Lane is 
0.74’. The finished floor elevation is more than 2X the depth of flow in Azure Lane.

Azure Lane meets the requirement for a 10-year dry lane on both sides of the street 
centerline by having more than 12’ on both sides.

Street Section ROW
(ft)

Q10

cfs
D10

ft
Q100

cfs
D100

ft
V100

fps DxV
10-yr 
Dry 

Lane?

Azure Lane 110 47 0.61 99 0.74 4.23 3.13 Yes
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4.0 CONCLUSIONS 

4.1 Compliance with regulations

Development of the subject property will not have an adverse impact to downstream 
properties.  The site development complies with all applicable FEMA Zone 
regulations. 

The development of this site is in compliance with the CCRFCD Flood Control Master 
Plan Update, and the drainage design criteria set forth in the Hydrologic Criteria & 
Drainage Design Manual.

The site will be flood protected to a minimum of 2x time the depth of flow.
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Basin Name Soil Composition Soil Type

Percent of 

each soil 

Type

Composite 

Curve 

number 

calculations

A B C D A B C D A B C D

Basin Dalian 192 70 X X X 55 35 0 10 Commercial 100 89 92 94 95 90.7

ONXD Las Vegas-Destazo 305 30 X X X 60 0 25 15 Commercial 100 89 92 94 95 91.2

Composite CN 90.8

Basin Dalian 192 70 X X X 55 35 0 10 Undeveloped 100 63 77 85 88 70.4

ONX Las Vegas-Destazo 305 30 X X X 60 0 25 15 Undeveloped 100 63 77 85 88 72.3

71.0

Notes: Refer Table 602 and Table 602A of criteria manual for CN of different hydrologic soil groups

Composite CN

Curve Number Summary Table for Developed/Existing Conditions

Hydrologic Group

Precent of each hydrologic 

group

Land Use

Percent of 

each land 

use

Curve numbers for respective 

land use



Soil Map—Las Vegas Valley Area, Nevada, Part of Clark County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Las Vegas Valley Area, Nevada, Part of Clark 
County
Survey Area Data: Version 14, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 7, 2011—Feb 
25, 2014

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

192 Dalian-McCullough complex, 0 
to 4 percent slopes

81.0 62.3%

305 Las Vegas-DeStazo complex, 
0 to 2 percent slopes

49.0 37.7%

Totals for Area of Interest 130.0 100.0%

Soil Map—Las Vegas Valley Area, Nevada, Part of Clark County

Natural Resources
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Web Soil Survey
National Cooperative Soil Survey

4/23/2020
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Las Vegas Valley Area, Nevada, Part of Clark County

192—Dalian-McCullough complex, 0 to 4 percent slopes

Map Unit Setting
National map unit symbol: hrb5
Elevation: 1,800 to 5,700 feet
Mean annual precipitation: 4 to 10 inches
Mean annual air temperature: 57 to 68 degrees F
Frost-free period: 170 to 260 days
Farmland classification: Not prime farmland

Map Unit Composition
Dalian and similar soils: 55 percent
Mccullough and similar soils: 35 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Dalian

Setting
Landform: Fan skirts
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium derived from limestone and dolostone

Typical profile
H1 - 0 to 5 inches: very gravelly fine sandy loam
H2 - 5 to 60 inches: very gravelly fine sandy loam

Properties and qualities
Slope: 0 to 4 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High 

(1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 60 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 

to 2.0 mmhos/cm)
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Hydric soil rating: No

Map Unit Description: Dalian-McCullough complex, 0 to 4 percent slopes---Las Vegas Valley 
Area, Nevada, Part of Clark County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/23/2020
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Description of Mccullough

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

Typical profile
H1 - 0 to 5 inches: very gravelly very fine sandy loam
H2 - 5 to 30 inches: stratified sandy loam to loam
H3 - 30 to 40 inches: stratified coarse sand to loamy fine sand
H4 - 40 to 60 inches: extremely gravelly loamy sand

Properties and qualities
Slope: 0 to 4 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately high to high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 20 percent
Gypsum, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 

to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 5.0
Available water storage in profile: Low (about 5.8 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Other vegetative classification: LIMY 3-5" P.Z. (030XB019NV_3)
Hydric soil rating: No

Minor Components

Las vegas
Percent of map unit: 5 percent
Landform: Basin-floor remnants
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: LIMY 3-5" P.Z. (030XB019NV_3)
Hydric soil rating: No

Tencee
Percent of map unit: 5 percent
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Convex

Map Unit Description: Dalian-McCullough complex, 0 to 4 percent slopes---Las Vegas Valley 
Area, Nevada, Part of Clark County

Natural Resources
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Hydric soil rating: No

Data Source Information

Soil Survey Area: Las Vegas Valley Area, Nevada, Part of Clark County
Survey Area Data: Version 14, Sep 16, 2019

Map Unit Description: Dalian-McCullough complex, 0 to 4 percent slopes---Las Vegas Valley 
Area, Nevada, Part of Clark County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/23/2020
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Las Vegas Valley Area, Nevada, Part of Clark County

305—Las Vegas-DeStazo complex, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: hrbs
Elevation: 1,400 to 5,200 feet
Mean annual precipitation: 3 to 10 inches
Mean annual air temperature: 55 to 70 degrees F
Frost-free period: 180 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Las vegas and similar soils: 60 percent
Destazo and similar soils: 25 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Las Vegas

Setting
Landform: Alluvial flats
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from limestone

Typical profile
H1 - 0 to 2 inches: gravelly fine sandy loam
H2 - 2 to 8 inches: fine sandy loam
H3 - 8 to 12 inches: gravelly sandy clay loam
H4 - 12 to 16 inches: indurated

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 3 to 14 inches to petrocalcic
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very 

low (0.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 85 percent
Gypsum, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 12.0
Available water storage in profile: Very low (about 1.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified

Map Unit Description: Las Vegas-DeStazo complex, 0 to 2 percent slopes---Las Vegas Valley 
Area, Nevada, Part of Clark County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Other vegetative classification: LIMY 3-5" P.Z. (030XB019NV_3)
Hydric soil rating: No

Description of Destazo

Setting
Landform: Alluvial flats
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 11 inches: fine sandy loam
H2 - 11 to 51 inches: very gravelly sandy clay loam
H3 - 51 to 62 inches: sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately low to moderately high (0.14 to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 5.0
Available water storage in profile: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Other vegetative classification: LIMY 3-5" P.Z. (030XB019NV_3)
Hydric soil rating: No

Minor Components

Glencarb
Percent of map unit: 5 percent
Landform: Alluvial flats
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: LOAMY BOTTOM (030XB020NV)
Hydric soil rating: No

Bluepoint
Percent of map unit: 5 percent
Landform: Fan piedmonts, sand sheets

Map Unit Description: Las Vegas-DeStazo complex, 0 to 2 percent slopes---Las Vegas Valley 
Area, Nevada, Part of Clark County

Natural Resources
Conservation Service
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National Cooperative Soil Survey
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Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Other vegetative classification: LIMY SAND 5-7" P.Z. 

(030XB037NV_2)
Hydric soil rating: No

Skyhaven
Percent of map unit: 5 percent
Landform: Alluvial flats
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: SHALLOW LIMESTONE SLOPE 

5-8 P.Z. (030XB030NV_2)
Hydric soil rating: No

Data Source Information

Soil Survey Area: Las Vegas Valley Area, Nevada, Part of Clark County
Survey Area Data: Version 14, Sep 16, 2019

Map Unit Description: Las Vegas-DeStazo complex, 0 to 2 percent slopes---Las Vegas Valley 
Area, Nevada, Part of Clark County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/23/2020
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STREET FLOWMASTER CALCULATIONS





AZURE DRIVE 100' ROW 10-YEAR
Cross Section for Irregular Channel

c:\fmw\20003 lee liq.fm2
04/30/20  03:27:56 PM

JLP
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 1

Project Description

Worksheet 110 foot street with 5' sidewalk AZURE DRIVE 10-YEAR
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.016
Channel Slope 1.10 %
Water Surface Elevation 0.61 ft
Elevation Range 0.00 to 2.00
Discharge 47.00 cfs

0+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00 1+20.00
0.000
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1.000

1.500

2.000
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AZURE DRIVE 110' ROW 10-YEAR
Worksheet for Irregular Channel

c:\fmw\20003 lee liq.fm2
04/30/20  03:26:57 PM

JLP
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 2

Project Description

Worksheet 110 foot street with 5' sidewalk AZURE DRIVE 10-YEAR
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Channel Slope 1.10 %
Discharge 47.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting MethodImproved Lotter's Method
Closed Channel Weighting Method Horton's Method

Results

Mannings Coefficient 0.016
Water Surface Elevation 0.61 ft
Elevation Range 0.00 to 2.00
Flow Area 13.7 ft²
Wetted Perimeter 66.901 ft
Top Width 65.790 ft
Actual Depth 0.61 ft
Critical Elevation 0.65 ft
Critical Slope 0.59 %
Velocity 3.44 ft/s
Velocity Head 0.18 ft
Specific Energy 0.79 ft
Froude Number 1.33
Flow Type Supercritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00 0+06.50 0.015
0+06.50 1+03.50 0.016
1+03.50 1+10.00 0.015

Natural Channel Points

Station
(ft)

Elevation
(ft)

0+00.00 2.000
0+00.00 0.600
0+05.00 0.500
0+05.00 0.000
0+06.50 0.130
0+06.50 0.170
0+55.00 0.970
1+03.50 0.170
1+03.50 0.130
1+05.00 0.000
1+05.00 0.500



AZURE DRIVE 110' ROW 10-YEAR
Worksheet for Irregular Channel

c:\fmw\20003 lee liq.fm2
04/30/20  03:26:57 PM

JLP
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 2 of 2

Natural Channel Points

Station
(ft)

Elevation
(ft)

1+10.00 0.600
1+10.00 2.000



AZURE DRIVE 100' ROW 100-YEAR
Cross Section for Irregular Channel

c:\fmw\20003 lee liq.fm2
04/30/20  03:30:02 PM

JLP
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 1

Project Description

Worksheet 110 foot street with 5' sidewalk AZURE DRIVE 100-YEAR
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.016
Channel Slope 1.10 %
Water Surface Elevation 0.74 ft
Elevation Range 0.00 to 2.00
Discharge 99.00 cfs

0+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00 1+20.00
0.000

0.500

1.000

1.500

2.000

V:1 0.0
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AZURE DRIVE 110' ROW 100-YEAR SECTION
Worksheet for Irregular Channel

c:\fmw\20003 lee liq.fm2
04/30/20  03:29:06 PM

JLP
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 2

Project Description

Worksheet 110 foot street with 5' sidewalk AZURE DRIVE 100-YEAR
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Channel Slope1.10 %
Discharge 99.00 cfs

Options

Current Roughness MethodImproved Lotter's Method
Open Channel Weighting MethodImproved Lotter's Method
Closed Channel Weighting MethodHorton's Method

Results

Mannings Coefficient 0.016
Water Surface Elevation 0.74 ft
Elevation Range 0.00 to 2.00
Flow Area 23.4 ft²
Wetted Perimeter 83.176 ft
Top Width 81.798 ft
Actual Depth 0.74 ft
Critical Elevation 0.82 ft
Critical Slope 0.54 %
Velocity 4.23 ft/s
Velocity Head 0.28 ft
Specific Energy 1.02 ft
Froude Number 1.39
Flow Type Supercritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00 0+06.50 0.015
0+06.50 1+03.50 0.016
1+03.50 1+10.00 0.015

Natural Channel Points

Station
(ft)

Elevation
(ft)

0+00.00 2.000
0+00.00 0.600
0+05.00 0.500
0+05.00 0.000
0+06.50 0.130
0+06.50 0.170
0+55.00 0.970
1+03.50 0.170
1+03.50 0.130
1+05.00 0.000
1+05.00 0.500



AZURE DRIVE 110' ROW 100-YEAR SECTION
Worksheet for Irregular Channel

c:\fmw\20003 lee liq.fm2
04/30/20  03:29:06 PM

JLP
© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 2 of 2

Natural Channel Points

Station
(ft)

Elevation
(ft)

1+10.00 0.600
1+10.00 2.000



APPENDIX C



     JPL ENGINEERING INC.

     File: STNDFORM4.XLS

DATE: 4/29/20

INITIAL / OVERLAND TRAVEL TIME Tc Tc Tlag

TIME (Ti) (Tt) Check  

INITIAL TRAVEL V1 V2 Tlag=

DESIG: DEV./EX. CN K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE VELOCITY VELOCITY Tt 0.6Tc/60

(D or E) Ac Mi^2 Feet % Min Feet % FPS FPS Min Min Min Hours

(1) (2) (3) (4) (5) (6) (7) (8) (9a) (9b) (10) (13) (14)

ONX1 E 71.0 0.547 1.61 0.0025 100 1.00 10.0 385 2.00 2.1 4.2 3.1 13.0 N/A 0.130

OND1 D 90.8 0.809 1.61 0.0025 100 1.00 5.2 430 1.60 2.5 3.9 2.9 8.1 12.9 0.081

    Tc = Ti + Tt          Tlag = 0.6 Tc      For the travel time (Tt) calculations, Existing V1 =  14.8*(S/100)^1/2 Developed V1 =  20.2*(S/100)^1/2

    Ti = 1.8 (1.1 - K) L^1/2 / S^1/3      V1 applies to the first 500 feet of travel distance;

    K = 0.0132 (CN) - 0.39      V2 applies to the remaining travel distance. Existing V2 =  29.4*(S/100)^1/2 Developed V2 =  30.6*(S/100)^1/2

    Tc Check = L/180+10

       REFERENCE : 2002 Las Vegas Valley Flood Control Master Plan Update      STANDARD FORM 4

SUB-BASIN

DATA

TIME OF CONCENTRATION

LEE's LIQUOR - AZURE



HEC-1 (EXISTING AND DEVELOPED CONDITIONS)



LL
1*****************************************                                                   
***************************************
*                                       *                                                   *                          

*
*   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF 
ENGINEERS     *
*               JUN   1998              *                                                   *    HYDROLOGIC ENGINEERING
CENTER    *
*            VERSION 4.1                *                                                   *          609 SECOND 
STREET          *
*                                       *                                                   *       DAVIS, CALIFORNIA 
95616       *
*  RUN DATE   18MAR20  TIME  09:53:47   *                                                   *           (916) 756-1104 

*
*                                       *                                                   *                          

*
*****************************************                                                   
***************************************

X     X  XXXXXXX   XXXXX           X 
X     X  X        X     X         XX 
X     X  X        X                X 
XXXXXXX  XXXX     X        XXXXX   X 
X     X  X        X                X 
X     X  X        X     X          X 
X     X  XXXXXXX   XXXXX          XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT 
STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 
VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL   LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1                                                       HEC-1 INPUT                                             PAGE  1

LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

1           ID        File: LL.DAT                                                            
2           ID        18 MARCH 2020                                                           
3           ID                                                                                
4           ID    LEE'S DISCOUNT LIQUOR - AZURE DRIVE                                         
5           ID    EXISTING AND DEVELOPED DRAINAGE CONDITIONS RUN                              
6           ID                                                                                
7           ID                                                                                

*DIAGRAM                                                                        
*** FREE ***

8           IT       5       0       0     300                                                
9           IO       5       0       0                                                        
10           IN       5       0       0                                                        
11           JR    PREC    1.00     .57                                                        

*                                                                               

12           KK    ONX1                                                                        
13           KM   ONSITE 1 EXISTING CONDITION BASIN                                            
14           BA0.002516                                                                        
15           PB    2.77                                                                        
16           PC    .000    .020    .057    .070    .087    .108    .124    .130    .130    .130
17           PC    .130    .130    .130    .133    .140    .142    .148    .158    .172    .181
18           PC    .190    .197    .199    .200    .201    .204    .214    .229    .241    .249
19           PC    .251    .256    .270    .278    .281    .283    .295    .322    .352    .409
20           PC    .499    .590    .710    .744    .781    .812    .819    .835    .851    .856
21           PC    .860    .868    .876    .888    .910    .926    .937    .950    .970    .976
22           PC    .982    .985    .987    .989    .990    .993    .993    .994    .995    .998
23           PC    .998    .999    1.00                                                        
24           LS       0    71.0                                                                
25           UD   0.130                                                                        

*                                                                               

Page 1



LL

26           KK    OND1                                                                        
27           KM   ONSITE DEVELOPED CONDITION BASIN 1                                           
28           BA0.002516                                                                        
29           LS       0    90.8                                                                
30           UD   0.081                                                                        

*                                                                               
*                                                                               

31           ZZ                                                                                
1

SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW

NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW

12        ONX1
.
.

26           .        OND1

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************                                                   
***************************************
*                                       *                                                   *                          

*
*   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF 
ENGINEERS     *
*               JUN   1998              *                                                   *    HYDROLOGIC ENGINEERING
CENTER    *
*            VERSION 4.1                *                                                   *          609 SECOND 
STREET          *
*                                       *                                                   *       DAVIS, CALIFORNIA 
95616       *
*  RUN DATE   18MAR20  TIME  09:53:47   *                                                   *           (916) 756-1104 

*
*                                       *                                                   *                          

*
*****************************************                                                   
***************************************

File: LL.DAT                                                            
18 MARCH 2020                                                           

LEE'S DISCOUNT LIQUOR - AZURE DRIVE                                         
EXISTING AND DEVELOPED DRAINAGE CONDITIONS RUN                              

9 IO          OUTPUT CONTROL VARIABLES
IPRNT           5  PRINT CONTROL
IPLOT           0  PLOT CONTROL
QSCAL          0.  HYDROGRAPH PLOT SCALE

IT          HYDROGRAPH TIME DATA
NMIN           5  MINUTES IN COMPUTATION INTERVAL
IDATE      1    0  STARTING DATE
ITIME        0000  STARTING TIME

NQ         300  NUMBER OF HYDROGRAPH ORDINATES
NDDATE      2    0  ENDING DATE
NDTIME        0055  ENDING TIME
ICENT           19  CENTURY MARK

COMPUTATION INTERVAL     .08 HOURS
TOTAL TIME BASE   24.92 HOURS

ENGLISH UNITS
DRAINAGE AREA         SQUARE MILES
PRECIPITATION DEPTH   INCHES
LENGTH, ELEVATION     FEET
FLOW                  CUBIC FEET PER SECOND
STORAGE VOLUME        ACRE-FEET
SURFACE AREA          ACRES
TEMPERATURE           DEGREES FAHRENHEIT

Page 2



LL
JP          MULTI-PLAN OPTION

NPLAN           1  NUMBER OF PLANS

JR          MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00       .57

1

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

TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION
OPERATION       STATION     AREA    PLAN            RATIO 1  RATIO 2

1.00      .57

HYDROGRAPH AT
+                   ONX1       .00     1   FLOW           1.       0.

TIME         3.58     3.67

HYDROGRAPH AT
+                   OND1       .00     1   FLOW           4.       2.

TIME         3.50     3.50

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

Page 3



Reference Material 
“Technical Drainage Study for Tenaya Village Discount Tire” Tetra Tech, Inc., June 2004 DS3564
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