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November 16, 1 9 8 8  

M r .  W i l l i a m  E r i c k s o n  
F l o o d p l a i n  A d m i n i s t r a t o r  
C i t y  o f  S c o t t s d a l e  
3939 C i v i c  C e n t e r  P l a z a  
S c o t t s d a l e ,  A r i z o n a  8 5 2 5 1  

ARIZONA 
DEPARTMENT 
OF WATER 
RESOURCES 

Rose Mofford. Governor 
C. Laurence Linser, 

Acting Director 

15South 15thAvenue 
Phoenix. Arizona 85007 

RE: S c o t t s d a l e  A l l u v i a l  Fan F l o o d  I n s u r a n c e  S t u d y  

Dear  M r .  E r i c k s o n :  

T h i s  l e t t e r  i s  i n  r e s p o n s e  t o  o u r  m e e t i n g  w i t h  M a r i e  P e a r t h r e e  
c o n c e r n i n g  t h e  S c o t t s d a l e  A l l u v i a l  Fan F l o o d  I n s u r a n c e  S t u d y  
c u r r e n t l y  b e i n g  c o m p l e t e d  b y  C e l l a  B a r r  A s s o c i a t e s  f o r  t h e  
F e d e r a l  Emergency  Management Agency .  

A l t h o u g h  I am n o t  t o t a l l y  happy w i t h  t h e  a p p l i c a t i o n  o f  FEMA's 
A l l u v i a l  Fan mode l  h e r e  i n  A r i z o n a ,  e s p e c i a l l y  on o u r  p a r t i c u l a r  
a l l u v i a l  p l a i n  d i s t r i b u t a r y  f l o w  a r e a s ,  I b e l i e v e  t h a t  M a r i e  has  
done as much as  s h e  c a n  t o  make t h e  a p p l i c a t i o n  o f  t h a t  
m e t h o d o l o g y  f i t  w h a t  we know o f  t h e  w a t e r s h e d  b e i n g  s t u d i e d .  I 
t h e r e f o r e  h a v e  n o  o b j e c t i o n s  t o  h e r  c o m p l e t i n g  t h e  s t u d y  as s h e  
o u t l i n e d .  I t  w i l l  a t  l e a s t  i d e n t i f y  some a r e a s  t h a t  a r e  u n d e r  
d e v e l o p m e n t  p r e s s u r e  t h a t  do  h a v e  f l o o d  h a z a r d s  and s h o u l d  make 
i t  e a s i e r - f o r  y o u  t o  r e q u i r e  r e s p o n s i b l e  d e v e l o p m e n t  o f  t h o s e  
a r e a s .  

P l e a s e  f e e l  f r e e  t o  g i v e  me a  c a l l  i f  y o u  have  any  q u e s t i o n s  o r  
need  any  a d d i t i o n a l  i n f o r m a t i o n .  I w i l l  s e e  y o u  i n  J a n u a r y  a t  
t h e  AFMA m e e t i n g .  

S i n c e r e l y ,  

bames R. M o r r i s ,  P.E. 
C h i e f  
F l o o d  Management  S e c t i o n  

- 

c c :  M a r i e  S.  P e a r t h r e e  

I P r o j e c t  Manager ,  H y d r o l o g y  S e r v i c e s  
C e l l a  B a r r  A s s o c i a t e s  
2075 N o r t h  6 t h  Avenue - -  - 

Tucson ,  A r i z o n a  85705 



2075 North Sixth Avenue 
lzona 85705 

CELW BARR 
ASSOCIATES 

August 10, 1988 

Mr. Jim Morris, P.E. 
Flood Management Section 
Arizona Department of Water Resources 
15 South 15th Avenue 
Phoenix, Arizona 85007 

Re: Scottsdale Alluvial Fans 1-6 Flood Insurance Study 
CBA F i le  No. 04856-02-74 

Dear Mr. Morris: 

Cella Barr Associates is  performing a Flood Insurance Study for  Scottsdale 
Alluvial Fans 1-6 i n  North Scottsdale, Maricopa County, Arizona. Attached 
i s  a hydrologic analysis for the lo-, 50-, 100- and 500-year flood events 
t o  be employed for  the hydraulic analysis. You are invited to  review these 
discharges before we o f f i c i a l l y  adopt them for  use i n  the Flood Insurance 
Study. 

The United States  Army Corps of Engineers HEC-1 computer model was used t o  
estimate the discharges for  the lo-,  50- and 100-year flood events. The 
100-year discharges for  the s i x  streams a t  the apices of the a l luvial  fans 
are  as follows: 

Stream #1 a t  Concentration Point C2051 - 3,656 cfs  
Stream #2 a t  Concentration Point C51 - 14,867 cfs  
Stream #3 a t  Concentration Point C36 - 887 c f s  
Stream #4 a t  Concentration Point C27 - 10,062 cfs  
Stream #5 a t  Concentration Point S1500 - 3,034 c f s  
Stream #6 a t  Concentration Point S1460 - 6,738 cfs  

The HEC-1 input and output data are  enclosed as  an appendix to  the report .  

Any comments you may have tha t  are  relevant to  the acceptabil i ty of the 
proposed discharges will be greatly appreciated. Please send us your 
comments no l a t e r  than August 26. 

Thank you for  your cooperation. 

Sincerely, 

CELLA BARR ASSOCIATES 

& A .  - '--A 
Bori Touray Marie S. Pearthree 
Sr. Hydrologist, Hydrology Services Project Manager, Hydrology Services 

BAT: sdh  

c: Mr. Ray Lenaburg, Project  Manager 
Mr. Jim Nelson, CBA 
Mr. John Wise, CBA 

Offices in Tucson and Phoenix, Arizona 
Engineering Pianning . Surveying Landscape Architecture iydroiogy 
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1.0.0 INTRODUCTION 

I 
1.1.0 PURPOSE 

The City of Scottsdale recently annexed an area to the north of the 

I City limits. Development in this area is currently low but 
progressing, hence the need for flood-hazard management and planning. 

I Cella Barr Associates has been contracted by the Federal Emergency 

Management Agency (FEMA) to perform a detailed Flood Insurance Study of 

I Scottsdale Alluvial Fans 1-6 (Figure 1.1). This report presents the 
results w e  hydrologic study, which was done in preparation for the 

I hydraul ic analysis. The discharges presented herein are proposed for 
use in the completion of this Flood Insurance study. Based on criteria - 

I 
provided by FEMA, the hydraulic calculations for this study will be 
limited to the 100-year storm event. -- 

I 1.2.0 OBJECTIVES 

I The objectives of this study are: -- 
I 

1. To review available hydrologic and watershed information pertinent , 
to this study; 

2. To establish locations of the apices of six alluvial fans from 

I detailed geomorphic analysis, including field reconnaissance; 
I 

3. To determine the magnitudes of discharges for various frequencies 

I including the lo-, 50-,= and 500-year flood events at the 7 
apices of the fans. 

I 4. To assess the validity of the discharges determined herein with the 
1 -_I__- 

---- -L 

HEC-1 computer modgl by comparing them to discharges from other 

I 
methods including the Soil Conservation Service (SCS) TR-55 model 

y--, -- __ .--- 
1 --- reqression e a a  eveloped by the US Geological 

Survey. 
u 

X 
I 
a 
1 
I 

- 



I 
I 
I 

Figure X I  
LOCATION MAP 

SCOTTSDALE ALLUVIAL FANS 1-6 

2075 North 611th Avenue 

JOB NO. 04668-02-74 CELU BARR Tuo*on, ~r tzona 85705 

I ASSOCIATES (602) 624-7401 
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1.3.0 DESCRIPTION OF STUDY AREA 

1.3.1 Location 

The study area i s  approximately 120 square mi les i n  North Scottsdale, 
Maricopa County, Arizona (see Figure 1.1). It extends from 

P - ?:-) OM? boundary o f  the  Tonto National Forest o the nor th  t o  the  en t ra l  

Arizona Pro ec t  C cana t o  the  south, and from the McDowell LQ? 
-radise Val ley i n  the west. The area i s  

by Cave Creek Road along the  west and north, and c/c?oV 
south. The eastern l i m i t  o f  the  area i s  an 

l i n e  from the  Tonto National Forest t o  t he  
K 

McDowell Mountains, approximately three mi les west o f  the  eastern 

Scottsdale Corporate boundary (see Figure 1.2). S t ruc tu ra l  -- features - 
w i t h i n  t he  watershed include g o l f  courses and low densi ty  h~ugi-ng -- 
deve ts .  A t  the  present time, t he r  no major f lood-con t ro l  

s t ructures funct ion ing w i t h i n  the  study area. 
c t\l& 

1.3.2 Physiography and S o i l s  :- 
The area i s  characterized by a landform assemblage o f  mountain f r on t s  

and piedmonts. The area covered by mountain f r o n t s  i s  r e l a t i v e l y  small 
and cons is ts  o f  the McDowell Mountains and i so la ted  h i l l s  i n  the  upper 
p a r t  o f  the  watershed. The r e s t  o f  the  area i s  covered by s o i l s  
ranging i n  age from Ear ly  Pleistocene t o  Late Holocene (Reference 1). 

Attached as p a r t  o f  t h i s  repor t  i s  a second study e n t i t l e d  "Geomorphic 
Analysis, Scottsdale Piedmont." This study, performed by P h i l i p  A. 

Pearthree and Wi l l iam G. Wellendorf f o r  Cel la  Barr  Associates, consists 
o f  a de ta i l ed  geomorphic analysis o f  the  study area r e s u l t i n g  i n  

de l inea t ion  o f  subareas subject  t o  ac t i ve  a l l u v i a l  fan processes o f  
f lood ing  and erosion and areas t h a t  are " inac t i ve"  w i t h  respect t o  
these processes. This analysis i s  based on a de ta i l ed  review o f  the  
s o i l s  o f  the  study area mapped by the  So i l  Conservation Service and 
f i e l d  inves t iga t ion  o f  areas o f  inc ised and non-incised stream 



channels. The reader i s  re fe r red  t o  t h i s  repor t  f o r  a f u l l  e x p l a n a t i ~  
7 

o f  how the  apices o f  the s i x  a l l u v i a l  fans were determined fw the  - 
w o s e s  o f  t h i s  Flood Insurance Study. 

The extent o f  ac t i ve  a l l u v i a l  fans var ies subs tan t ia l l y  from nor th  t o  
south. The upper p a r t  o f  the  study area i s  dissected by inc ised 
sand-bottomed channels ranging i n  width from 10 f e e t  upstream t o  30 
f e e t  downstream. The lower p a r t  o f  the area i s  an a l l u v i a l  p l a i n  w i t h  
braided o r  i l l - d e f i n e d  channels. Most o f  the piedmont nor th  o f  Curry's 
Corner i s  comprised o f  i nac t i ve  fan areas whi le  the  area south o f  
Curry's Corner i s  dominated by p o t e n t i a l l y  ac t i ve  fan areas 

(Reference 1).  The r e s u l t  pographic re1 i e f  and young fan 

deposits i n  the  south. A l l  e ephemeral and d ra in  t o  the  < 
south-southwest (Figure 1.2). 

The topographic r e l i e f  o f  the  study area ranges from 3,900 f e e t  above 

mean sea l e v e l  i n  t he  McDowell Mountains t o  1,500 f e e t  a t  t he  CAP canal 

i n  Paradise Valley. 

1.3.3 C l  imate and Vegetation 

The reg ion i s  characterized by semi-arid subtropical  c l imate w i t h  a 

mean annual temperature near 80' F and a mean annual p r e c i p i t a t i o n  o f  

approximately e igh t  inches. Daytime temperatures are commonly over 

100' F i n  the  summer and may reach 110' F o r  more. Winter n ight - t ime 
temperatures can drop below f reez ing especia l ly  i n  the McDowell 

Mountains. P rec ip i t a t i on  occurs p r i m a r i l y  as 1 igp t ,  continuous f r o n t a l  

p r e c i p i t a t i o n  i n  the  winter  and intense, short-durat ion t h u n d e r - m s  - _c?- 

i n  the  summer. Occas i~na l~heavy  p r e c i p i t a t i o n  can occur when t r o p i c a l  
w 

storms move i n t o  Arizona during l a t e  A u g t h r o u g h  October 
I Reference 14). --- 

The area i s  covered w i t h  a o f  predominantly 

mesquite t rees  and i n  the  upper 
k 

par t s  o f  the  watershed. 

- 4 - 
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f o r  the  nor th  Scottsdale drainage area have been 

preparat ion of t h i s  report .  The f ind ings o f  some o f  
the repor ts  are summarized below. i/ 

Rhoads (Reference 14) i d e n t i f i e d  hazards posed by f l  u v i a l  processes i n  

nor th  Scottsdale and proposed planning and pol  i c y  recommendations t o  

address these hazards. The study calculated f l ood  discharges f o r  



2.0.0 PROCEDURE 

The C i t y  o f  Scottsdale contracted Water Resources Associates (WRA)& 
provide a drainage p lan f o r  North Scottsdale. WRA subcontracted - 
Mr. w q d ,  P.E., o f  Mesa, Arizona, t o  do the  hydrology 

invest igat ion.  Mr .  Ward performed a very e t  i l e d  study o f  the  North 
94% $-J Scottsdale E e a  which includes the  SIX a l l u v ~ a l  fans under 74 J&$( k---.. 

i nves t i ga t i on  i n  t h i s  repor t  (Reference 2). Mr .  Ward's work, which 
cons is ts  o f  a de ta i l ed  HEC-1 analysis o f  the  watershed f o r  the  
event, has been 

incorporated ~- i n t o  t h i s  Flood Insurance Study, i n - w n g  a r e v i w  by CBA 
~..A..., ~ .A,--" 

6 T a p p l  i 2 b i l  i ty. .-=-~ The watershed parameters and p r e c i p i t a t i o n  values. 
ek~T6jed-7% the  HEC-1 analysis were found t o  be l a r g e l y  i n  agreement 
w i t h  data obtained by CBA. 

Mr .  Ward's HEC-1 data f o r  the  100-year event were adopted f o r  t he  --- - 
purposes o f  t h i s  Flood Insurance Study. The r a i n f a l l  amounts f o r  

r e t u r n  periods ranging from the  2-year t o  the  50-year storm were then 

used i n  place o f  the  100-year r a i n f a l l  i n  the  HEC-1 model t o  obta in  the 

discharges f o r  the 10- and 50-year re tu rn  periods. The 500-year 

discharges were then obtained by a l o g  p r o b a b i l i t y  analysis using 

Weibull @ing posi t ions.  %- 
the  United States Army Corps o f  Engineers' HEC-1 

Flood Hydrograph Package computer model was used t o  estimate discharges 

f o r  t he  study area. The model simulates surface r u n o f f  response o f  a 

r i v e r  basin t o  p r e c i p i t a t i o n  by representing the  basin as an 

interconnected system o f  hydrologic and hydraul ic  components. Each 

component models an aspect o f  the p rec ip i t a t i on - runo f f  process w i t h i n  

a po r t i on  o f  the  basin, commonly re fe r red  t o  as a subbasin. The r e s u l t  

o f  the  modeling process i s  the  computation o f  streamflow hydrographs a t  

desired loca t ions  i n  the  r i v e r  basin. Below a redesc r i p t i ons  o f  the  

model components and how they were der ived f o r k t h i s  dtudy. 
\ ,  



2.1.0 STREAM NETWORK MODEL 

Six  streams and associated a l l u v i a l  fans were analyzed (Figure 1.2). 

The watershed drained by each stream was del ineated on a topographic 

map a t  a scale o f  1" = 2,000'. The watershed was then subdivided i n t o  

subbasins t h a t  can be represented by hydrologic processes w i t h  model 

parameters which r e f l e c t  average condi t ions w i t h i n  the  subarea. ]<;h,&,cc. 

jJdf ~c-w ' 
The s i x  streams are labeled 1 t o  6 (Figure 1.2). Stream 1 has i t s  

, co "3'- 

headwaters i n  the  McDowell Mountains a t  an e levat ion o f  3,900 f e e t  
above Mean Sea Level and dra ins south t o  the CAP canal. Slopes range 
from two t o  n ine percent whi le  overland slopes are up t o  70 percent. 
The channel bottom ranges i n  width from approximately 10 f e e t  upstream 
t o  200 f e e t  a t  the  CAP canal. L v b  'TO / 2 ) @ 7 % * / / ~ / 1 7 ~  

/?/d/* roq2 r-&-/z L : / 
The other f i v e  streams head i n  a l l u v i a l  areas a t  approximately 
3,000 f e e t  above Mean Sea Level and d ra in  south-southwest t o  the  CAP 
canal. Channel slopes range from two t o  n ine percent. The bottom 

widths range from 20 t o  75 feet .  The upper reaches o f  the  channels are 
inc ised  bu t  1 - m  

. 
kv-,------ n-downs . t-- 

r C f i u Y  4 6  

2.2.0 PRECIPITATION 

The National Oceanic and Atmospheric Administrat ion (NOAA) At1 as 2, 

Volume V I I I ,  Arizona, was used t o  estimate t he  24-hour average basin 

p r e c i p i t a t i o n  values f o r  inpu t  i n t o  the  HEC-1 model. The SCS Type I I A  
d i s t r i b u t i o n  was used t o  simulate the h igh- in tens i ty  r a i n f a l l  - -- 
charac te r i s t i c  of the summer convective thunderstorms (Figure 2.1). I n  
h i s  s e n s i t i v i t y  analysis, Mr. Ward considered various sources o f  

r a i n f a l l  amounts and d i s t r i b u t i o n  types f o r  h i s  HEC-1 model. He 

recommended use o f  the  NOAA At las  2 data and SCS type I I A  d i s t r i b u t i o n  

(see Appendix). 
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Land surface . . .- ... in tercept ion,  .... . .. depression storage and @il trattod?!:a are 
.. 

r e fe r red  t o  i n  the  HEC-1 model as p r e c i p i t a t i o n  l o s s e ~ ( ~ e F ~ r e n c e  3) .  
\ -->" / 

The SCS curve number methodology was used t o  estimate hverage 

p r e c i p i t a t i o n  losses f o r  the  subbasins. I n  order t o  apply t h i s  

methodology, SCS s o i l  survey maps (Reference 4) were used t o  determine 

the  various s o i l  types o f  the  study area from which the  hydrologic s o i l  

groups were determined (Figure 2.2). From the  hydro1 ogic . s o i l  group 

er, a curve number was determined f o r  

-...- 
_..1.--- -.- 

2.3.2 Impervious Areas 

L i t t l e  development cu r ren t l y  ex i s t s  i n  the  study area. F ina l  p l a t s  ,, 
V 

recorded w i t h  the C i t y  o f  Scottsdale f o r  e x i s t i n u n d  planned - 
developments were used t o 5 s t i m a t e  the  amount o f  impervious cover i n  - 

--=_l--=. _. 
the  subareas. A curve number o f  - 100 was used f o ~ % p e r v i o ~  areas. J 

/-- -Ft%- 
2.3.3 Excess &.j.&f_al.l..--.. \ ~ k f l  ' ------ 

The HEC-1 model ca lcu la tes the  excess r a i n f a l l  by subt ract ing losses 
from the  t o t a l  r a i n f a l l  using the  fo l low ing  equation: 

ACEXS = (ACRAN - IA)2 
ACRAN - I A  + S 

Where ACEXS i s  the accumulated excess r a i n f a l l  i n  inches; 
ACRAN i s  the accumulated r a i n f a l l  depth i n  inches; 
I A  i s  an i n i t i a l  s o i l  moisture storage capaci ty i n  inches; and 

S i s  the  ava i lab le  s o i l  moisture storage d e f i c i t  i n  inches. 



No I A  value was spec i f ied  r e s u l t i n g  i n  the  de fau l t  value being computed 
as : 

The ava i lab le  s o i l  moisture storage d e f i c i t ,  S, i s  computed as fo l lows: 

Where CN i s  the Curve Number 

2.4.0 RUNOFF AND DISCHARGE 

The kinematic wave opt ion was u t i l i z e d  by Mr. Ward i n  the  HEC-1 model 

t o  determine subbasin runof f .  The model uses a s i m p l i f i e d  momentum 

equation and the  Manning's Equation f o r  Uniform Flow t o  compute f low at  

any po in t  i n  a channel and three conceptual elements t o  determine 

subbasin runo f f .  These elements are f low planes, c o l l e c t o r  channels 

and main channel (Reference 3). - 
The overland f low plane i s  modeled as a wide rectangular channel o f  

u n i t  width. The element i s  described by f o u r  parameters: a t y p i c a l  
overland f low length, slope, roughness fac to r  and the  o f  the  - 
subbasin area-zpresen€Gd7-iy - t h i s  element. A1 1 the  parameters, except - 
the rou hne s, were determined d i r e c t l y f r o m  t h e  watershed maps. The <Y _ ____ - ---- - - - I 

raugh?ress was estimated 
-, -X- 

Flow from the  overland ~. f low plane t rave l s  
dra ins i n t o  ,.... a -. main channel. The 
length, slope, Manning's roughness, 

~ ,,.,., .-.- --..".- 
slope. A l l  t he  parameters --L except --- the  s=.?ral ues , were 
determined d i r e c t l y  from watershed maps 

....-,...-.T--.,- "~--,~-""---" ,.,. --*..~,.. ..... ., 
-"--4j 







3.0.0 RESULTS 

I 3.1.0 PRECIPITATION 

I 
Three d i f f e r e n t  r a i n f a l l  zones were i den t i f i ed .  Average 100-year 
24-hour r a i n f a l l  i n  the  area drained by Stream 1 i s  4.3 (nches. 
Average 100-y a r  24-hour r a i n f a l l  f o r  the areas drained by Streams 2, 3 

I Ji! and 4 i s  4.4 inches The t h i r d  zone, which i s  drained by Streams 5 7 and 6, avera es 4.8 inches f o r  the 24-hour, 100-year r a i n f a l l  

I (Table 3.1)? The tab les below show the  po in t  i t a t i o n  values f o r  
the  various r e t u r n  periods and zones. SCS d i s t r i b u t i o n  i s  

,. . . 

1 3.3.0 DISCHARGES 

1 Discharges were computed a t  various concentration po in ts  i n  the  stream 
basins inc lud ing  the  apices o f  the s i x  a l l u v i a l  fans (Table 3.4). 

I - 
Where the  concentration po in ts  i n  Mr .  Ward's HEC-1 model d i d  no t  

coincide p rec ise ly  w i t h  the  fan apex loca t ions  (streams), t he  c losest  v' 

I n t o  represent t h n  ( 
apex locat ion.  The 

I A l l u v i a l  Fan 5 (Concentration Point  % 
I 
I 
I 
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The discharges are s i m i l a r  f o r  a l l  the concentration po in ts  except f o r  
51 where the  TR-55 discharge i s  38 percent l ess  (Table 3.5). 

equations prepared by the United 
Department o f  Transportat ion 

100-year discharges. The r e  
discharges are, on the  average, approximately one- th i rd  lower ' than 
those generated by the  HEC-1 model, but  the co r re la t i on  i s  evYdent. 

-1 model and 'the 
regression estimates f o r  
the  regression equation i analysis o f  - 
underestimate discharges by approximately 10 percent (Reference 16). A 
s i m i l a r  analysis f o r  Maricopa County, Arizona, i s  no t  ava i lab le .  

3.4.0 500-YEAR DISCHARGES 

Discharges were computed u t i l i z i n g  Mr. Ward's HEC-1 model f o r  the  l o - ,  
7- 

M d  100-year f l o o d  events. Computation o f  t he  500-year event i s  
a1 so required; however, r a i n f a l l  data are not  ava i lab le  f o r  t h i s  

event. Addi t ional  discharges were therefore computed w i t h  the  HEC-1 

model f o r  the  2-, 5-, and 25-year events t o  provide add i t iona l  data f o r  

the  normal p r o b a b i l i t y  analysis used t o  obta in  the  discharges f o r  the  

500-year event (Figures 3.1 t o  3.6). 















4.0.0 CONCLUSION 

The discharges computed i n  t h i s  study compare favorably w i t h  those 
obtained by using the  SCS TR-55. The discharges also cor re la te  wel l  

P --- w i t h  r e s u l t s  o f  the  US Geological Survey regression equations$en .-..-. 
though . the rearession equation discharges are, on the  average, 
one- th i rd  lower. Based on the  general agreement between the  TR-55 

- analysis and r e s u l t s  of the  HEC-1 model, our review o f  the  HEC-1 model 

and the  acceptance o f  the  resu l t s  o f  t h i s  model by the  City o f  - 
Scottsdale, i t  i s  our opinion t h a t  the  proposed peak discharges are 
a c c e p t a b l a o r  use f o r  the  purposes o f  the  Sco t tsda leJ l luv ia l  Fan 
L , 

Flood Insurance Study i n  Maricopa County. - 
It i s  the  i n ten t ,  therefore, o f  CBA t o  use the  peak discharges 
determined by the  HEC-1 analysis f o r  t he  lo-,  50-, and 100-year f l o o d  

events, and the  500-year peak discharges determined by a normal - -- - 
p r o b a b i l i t y  analysis i n  t h i s  Flood Insurance Studv. K s e  discharaes - - 
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6.1.0 H E C - I  ANALYSIS 



STREAM # I  CONCENTRATION POINT C2051 

STREAM #2 CONCENTRATION POINT C51 
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THIS PROGRAfi REPLACES ALL PREYIOUS YERSIOHS OF HEC-1 ##BY# AS HfCl [JAN 731, HEClGS, XECIDR, A#@ HECIRX. 

THE DEFIHITICNS OF YAfiIAELES -RTIXP- AND -RTIDR- HAYE CHAHGED FRO# THOSE USED XITH THE 1973-STYLE IHPUT STRUCTURE. 
THE DTFiRlTI0H OF -AXSX#- OH fit-CARD HAS CHANGED XITH REVISMU'S OATED 28 SEP 81, SEE SfPTEHBER 1981 INPUT 
DESCRIPTION FOR REW DEFIHITIOIS. 

I HEC-1 IUPUT PAGE 1 

LIKE ID...,...l....... 2..,,,.,,3..,~,,,4.,,,,,,5.,,.,..6,...~,,7,,.,,,,8,,,....?.,,.,.10 
1 ID GENERAL .s,? W E  PLAH FOR NORTH SCOTTSDALE, EXISTIWG CDXDITIONS 
2 ID #:1Dii C...lfiC_ SUE-BASIH SERIES 2000 TO 22.30 6 39 TO 53 
3 ID -24-HOUR STDRn, USING SCS TYPE 114 RAIHFALL DISTRIBUTION 
4 ID RAiHFALL FRO# HYAA ATLAS, USING 10 SR XI AREAL REDUCTION FACTOR 

rDIAGRAn 
5 IT 5 27FEE88 0 289 
6 I0 5 0 
7 IH 30 27FEES8 0 

8 bb SUB39 
9 XI RUNOFF FRO8 SUB-BASIN 39 
J0 BA 1.9422 
1 1 PE 2.55 
12 PC 0 .a05 ,009 .Of0 ,013 .Of9 .021 .026 .a32 .044 
13 PC .057 .I00 ,660 '745 ,776 ,800 ,816 ,830 .840,850 
14 PC ,861 .868 ,876 ,684 ,891 ,990 ,905 .912 ,919 ,923 
15 PC ,930 ,934 ,939 ,944 ,950 ,958 9 ,963 .969 .971 
Id PC ,974 ,979 ,981 .985 .9R9 ,991 9 .996 1.000 
17 LS 85 1.60 
18 UK 330 .0433 .20 100 
19 RK 11240 ,0253 ,045 Tfi AP 30 3 

20 XK SUB40 
21 XI RUNOFF FRO# SBE-EASIX 40 
22 BA ,5844 

14 



1 S 83 1.06 
UK 160 .0627 .20 100 
RX 7000 ,0350 .045 TRAP 20 3 

XX SUB41 
Kn RUNOrF FROf SUB-E4SIH 41 8 ROUTE CP 41 
BA ,7111 
15 74 2.04 
UK 280 ,2386 . I 0  100 
R I  7400 ,0282 ,045 TRAP 50 3 YES 

XK SUB42 
KR RUNOFF FRDU SUB-BASIN 42 
BA ,5844 
1 S 78 1.24 

rh SUB43 
KII  RUHDFF FR0X SUB-BASIN 43 
BA 1.0708 
1 S 85 1.03 
UK 260 .0515 .20 100 
RX 7400 ,0255 ,645 ?RAP 25 3 

HEC-1 INPUT 

XK SUB4d 
KB RUIOFF FRO# SUB-BASIN 44 
BA ,8537 
I S  85 
UX 260 ,0515 .20 100 
RX 9840 ,0622 ,045 TRAP 25 3 

KX CP45 
XX COHBIHE HYDROGRAPHS SUB43 & St844 
HC 2 

X1; SUB45 
~n RUNOFF FRO# SUB-BASlk 45  d ROUTE CP 45 
BA ,2037 
1s 8 1  
UX 125 .I166 .20 100 
RK 3600 A 3 6 6  ,045 TRAP 30 3 YLS 

XR SUB45A 
XX RUBOFF fROX SUE 45A 
BA ,1720 
1 S 86 
UX 275 .?ZOO .20 100 
RX 5400 .0411 ,045 TRAP 15 3 

PAGE 2 
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L I K E  

RK SUB51 
bX RUNOFF [ROW SUB-BASIN 51 & ROUTE #OH-DIYERTED FLOH FRO# D I Y  2004 
PA 1.0675 
I S  72 4.06 
& 94 .0213 .I0 I00 
RK 6400 .032? ,045 - TRAP 2 YES 

KK SUB52 
KII  RUNOFF FRO# SUB-BASI I  52 & ROUTE SUB 51 
!A 1,3557 
L S  71 1.15 
@ 7i, ,0213 . I0  100 
1 %  6633 ,0300 ,045 - TRAP 2500 - 2 YES 

KK SUB53 
K#  RBHDFF FRO# SUB-BASIH 53 d ROUTE SUR 52 
BA 1.7471 
L S  74 
UK -..-- 67 ,0213 .10 100 

'RK 7767 ,0196 ,045 
L 

TRAP 3500 2 YES 
HEC-1 I K P U T  - - 

2000 SUB 
RUKOFF F R D l  SUB 2000 
RAIKFALL AXOUXT I S  CHANGED TO REFLECT TRARSITJON I I T O  A D J f f E R f W T  
fiEOGRAPRICA1 AREA 

,7199 
2.49 

0 ,005 .OOf ,010 ,013 1 9  ,021 ,028 ,032 ,044 
,057 ,100 ,660 ,745 ,776 ,800 ,816 ,830 .S40 ,850 
,861 ,868 .876 .684 ,891 .YO0 .905 ,912 9 ,923 
,930 ,934 ,739 .?44 ,930 ,958 9 6  ,963 ,969 ,971 
.974 9 7 9  ,981 ,985 ,989 ,991 .9?3 .996 1.000 

84 
400 ,2750 .25 100 

2625 ,0785 ,045 ,072 TRAP 10 3 
2300 ,0217 .045 TRAP 25 ' 3 

KX 2010 SUB 
KX RUNOFF FRO8 SUB 2010 5 ROUTE SUB 2000 
BA ,0933 
L S  83 1.37 
& $00 ,6425 .30 100 
K 3000 ,0213 ,045 TRAP 5 0  3 YES 

KK 2003 RET 
K #  R E l R l E Y E  DJYERTED FLOP FROU D I V  2004 
DR 2003 

KK 2005 SUE 
K K  RUNOFF FRO# 2005 1 ROUTE RET 2003 

PAGE 4 



LINE 

BA ,1363 
LS 72 1.76 
U K  175 ,1460 . I5  100 
R K  2600 ,0385 ,045 TRAP 750 2 YES 

KK 2011 CP 
K X  ROUTE SUB 2005 T O  CP  2011 
fiK 2200 .0213 ,045 TRAP 50 3 

t;K 2012 CP 
cp .. . COXBIXf SUE 2010 8 R0BTE iP  2011 
HC 1 

XI: 2015 SUB 
#I! RUHOFF FROR SIB 2015 k R0UTf CP 2012 
BR ,4053 
LS 78 
1% 500 ,2800 .25 I00 
81 2400 ,1358 .a45 ,061 TRAP 10 3 
RR 4700 ,0304 .a45 TRRP 60 20 YES 

HfC-1 IXPUT PAGE 5 

XK 2020 SUB 
KI RUtOff FRO8 SUB 2020 
BA .10?0 
1 S 85 
UK 205 .6P6"30 100 
RK 900 ,3889 .045 .O11 TRAP 10 3 
RK 2800 ,1428 ,045 TRAP 20 3 

KX 2016 CP 
Ri! ROUTE SUE 2020 TO CP 2016 
RX I400 ,0343 ,045 TRAP 20 . 3 

KX 2017 CP 
K# COXSINE SUE 201: 6 CP 2016 
HC 2 

X K  2030 SUB 
i n  SUNOFF FROB SUB 2030 & RNTE CP 2017 
BA ,2346 
LS 67 
UX 15: .0614 .15 100 
$R 3555 ,0355 ,045 ,047 TRAP 10 10 
RR 2700 ,0262 ,045 TRAP 60 20 YES 

Kh 2040 SUB 
Kh' RUNOFF FRO# SUB 2040 
BA .9290 
1 S 62 
UK 463 .4072 .25 100 
R X  2700 ,1676 .045 .056 TRAP 10 3 
R K  6800 ,0485 .a45 TRAP 25 3 



206 KX R U H O F F  F f i O K  S U B  2050 
207 P A  .RSB0 
208 1s 8 1  
209 Oh' 530 ,5726 .25 100  
210 RX 3400 .2067 ,045 ,086 T R A P  10 3 
211 .  Rh' 6200 .0693 ,045 T R A P  25 5 

212 K K  2051 C P  
213 K n  C O i E l N E  S U B  2040 d S U E  2050 
214 HC 2 
11 5 I1 

f V i  R O U T I N G  i---i i D I V f f i S I O W  
f . ?  C O H V E C T O R  I(--- i  R E T U R #  Of D I Y E R T E D  FLOW 

S U B 3 0  
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HYDROGRAPH AT 
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HYDROGRAPH AT 

ROUTED TO 

2 CD#BJHED AT 

HYBROCR!PH A? 

HYDROGRAPH AT 

ROUTED TO 

2 COHBINED AT 

HYDRUGRAPH AT 

XYDRBGRAPB AT 

HYDROGRAPH AT 





..
..
..
..
. 

X
9

-
4

O
w

n
I

w
I

 
.
 

h
 

.
il
 

9
 

h
 

=
 

W
 
0
 
0
1
 
U
1
 

h
c

n
 

a
.
 

.... 
h

O
C

b
.

 
-
4

5
w

i
C

.
 

W
 

.
-

=
I

 
. 

m
 

h
-
 

W
T

-
 

"
 

C
O

 
b

9
F

 
. 

C
v

r
X

1
 

....
 

C
"

1
X

X
.
 

r
n

X
 

-.
 

-
-
-
,
a

:
 

=
 

m
-
4

 
"
Y

1
.a

,Z
. 

...
. 

-
L

O
m

c
n

.
 

.
a
 

r,, 
0
 
:
 

-4
 

0
 

I
~

-
C

W
-

4
.
 

C
I
a

3
-

4
.
 

i.
i 

r
r

r
-

V
I.

 
...a
 

Z
&

 
"
1
 
-4

 
-.

 
b
 
h

m
-
m

:
 

m
 

"
1

9
-

2
 

. 
h

h
~

m
.

 
8

-
L

-
.
W

X
.
 

.... 
P

n
 

U
3

U
 

m
b

D
-

+
.

 
...
. 

C
C

W
L

.
 

w
n

:
 

-
4

-
 

..... O
L

,
9

9
.
 

-
4

 
l

C
c

.
 

n
c

n
w

.
 

..... ~m
 

-
4

.
 

n
c

=
 

C
.

 
-
4

-
4

 
9

.
 

D
L
-
.
 

=
. 

P
O

 
L

O
.
 

?
C

 
*
 

- 
X

"
L

*
*

X
*

.
*

%
*

C
 

X
 

n
 

*
 

c
=
 

+, 
X

 
=z
 

x
 

%
 

X
 

X
C

 
I
 

n
 

x
 

X
h

 
.--

 x
 

X
 

-4
 

'5
 

*
 

*
 

m
.

 
R

 
+' 

X
 

n
 

x
 

X
 

=
r 

Q
 

x
 

m
 

Z
 

X
 

X
 

x
 

w
.

2
 

n
 

x
 

X
 

.. 
*
 

m
n

x
 

_
'
-
0

 
X

C
 

X
 

-- 
*

m
r

)
 

K
 

X
 

c.2
 

-
.
-
-
a
 
r
 

X
 

F
- 

m
5

h
 

X
 

X
 

X
 

N
 

I
,
c

=
P

 
X

 
r
l
 

X
 

x
 

3
 

w
m

 
.-G

 
X

 
-
-
<

a
 

x
 

.
.
 

X
 

'-
 

h
 

%
 

X
 

- 
Z

E
Z

 
z 

X
C

 
-
o
 

--
, CU 

h
 

X
 

- 
-

Y
)

 
- 

X
-

r
Z

l
m

X
 

?
.* 

-.. 
-- 

X
 

ir
 

X
 

I
 

m
 

X
 

X
 

- 
X

 
.* 

- 
Z

 
Q

 
9
 

- 
m

 
-r

c 
?
4
 

.. 
n

 
*
 

*
 

3
 

, 
.%

 
%

 
N

 
- 

.* 
X

C
 

.. 
- 

X
 

"L
 

u
 

X
 

.... 
%

 
N

 
X

 
X

"
Z

*
N

X
X

X
X

X
 



- sz 
m

 
- 

,-? 
Y

)
.

 
-

-
4

 
N

 
C
 

"
 

W
 

- 
,3
, 

W
C

.
 

-4
 

U
c

m
 

C
*
 
c
 

.n
 

4
-
 

-
4
 

A
 

m
L
. 

0
 

t
a
 

D
m

N
W

m
.

 
-4

 
11
1 

'4
 

C
 

m
 

m
 

.
a

-
 

m
 

n
 

V
 

0
-
 

W
 

w
 

-
4

 
W

 
4
 

4
 
a
*
.
 

W
 

4
.

 
0

-
 

0
 
4
 
2
%
 
,
 ,
 ,
,
 
- 

4
 

-D
 

U
 - 

,a
c
-
*
 
U
 
h
 

O
'I
I 

Y
 

C
*
 

IU
 

C
II

 
0
.
5
 

-
4
 

4
 

- 
... 
,
 ". 

a
 

n
 

z=z
 

-
0

 
m

 
w

 
o
-
 

Q
 

. 
,.a

 
- 

... 
,
 

c
r
 
.
>
o
 

C
 

C
 

c*
 

sz
 

a
 

sz
 

- c 
=

 
c
 

r,
 

=%
 

r
 

9
 

=
 

iE
 

=
 

=
=
2 

- 
"

.
 

C
1
 

. .
 

c
a
 

0
 

. 
a

 
W

 
. .

 
W

 
- .

 
D

 
- 

. 
D

 
=
e
 

0
 
N

 
n

 
o
 L

 
n

 
+

 
C
)
 
0
 

n
 

0
 
o
 

7
 

0
 
- 

.n
 

c., - 
. .

 
4

 
N

 
n

 
4
 
- 

-+
I 

ir
. 

0
-
 
C
*
 

-7
 

N
 
-1

 
n

 
M

 
w

 
.-"

 
.a
 

t*
 

N
 4

 
n
 

- 0
 
cc
. 

c
n

m
m

 
m

 
N

L
C

a
 

m
 ... 

rr
, 

-4
 
.* V

 
n, 

*
 '-4

 
n

 
3
r
 
",
 

z 
2
 

-
o
m
 

-m
 

c
n
m

...
 

n
 

W
C

I
I
C

*
 

n
 

C
II

 
C

I,
 
-
4
 

n
 

~
c

n
m

 'r
.
 

"
>

P
A

 
n

 
-
N

i
p

 

a
 

2
E
 

a
 

p-
' 

9
 

a
 

a
 

X
 

O
W

L
.
 

=: 
0
 

T
 

w
 

=e
 

9
 

- 
3
E

 
0
 

Q
 

5
i 

R
 

L
-E

 
T
 

a
 

w
 

G
-. 

Y
, 

V
)
 

... 
- 

- 
m, 

N
 

m
 

a
 

U
.
 

E
 

.
a
 . 

C
 

2 
0

.
 

C
 

0
.
 
. 

C
 

,a
 
. 

. 
C
1
 

0
.
 
. 

sz
 

w
 

- 
.*
r 

h
>
 

D
1
 

4
 
N

 
t
a
 

A
N

 
t
a
 

U
N

W
 m

 
*

.
W

N
 

0-
J 

.
4

W
n

 
t
a
 

-z, 10
 

0
.
 
. 

C
Q

 
0
 

C
*
 
0
 

h
 

C
*
 
0
 

C
-

O
W

 
f 

,
a

0
4

 
I 

-
4

-
A

 
8 

n
 

4
-
0

 
4
 

t
a
 

D
 

?
 

0
 

m
 

0
 

D
 

C
" 

U
 
- 

C
*
 
h
 

p
.
 

=
 

2
 

m
 

L
n
 

m
 

h
 

.n
 

h
 

-.m 
b
 

7.- 
-E

 
- 

... 
- 

... 
... 

.*, 
- 

- 
==

2 
- 

-r
. 

.A
> 

... 
=%
 

e
 

Z
 

m
 
l
 

ic
 

- 
zz

 
... 

0
 

0
 

4
 

m
 

0
 

.t. 
. 

R
U

 
S

r 
0
 

4
 

C
 

..
+
 

0
 

0
 

,. 
a
 

0
 

P
 

4
1

0
 

W
 

0
 

N
 

C
)
 

%
 

C
,
 

m
, 

W
 

.3
 

IA
 

... 
.", 

0
 

D
I 

I
p
 

- 
r
)
 

1
0
 

a
 

R
 

-+ a
 

-4
 
1
0
 

C
1
 

- = 
-
4
 
a
 

:
 

z-
4

 
- 

-
1
0
 

-4
 
a
 

-4
 
a
 

R
 

C
 

*
 

C
1
 

-4
 

3
 

0
 

P
 

. 
-
.
h
 

a
 

-
4
 

"
, 

a
 

%
 

%
 

m
 

4
 

-D
 

n
 

-D
 

%
 

m
 

4
 

h
 

4
 

C*
 

w
 

'%
 

"
 

D
 

R
 

'-m
 



LINE 

XI: SUE46 
XR RUHDFF FRO# SUB-BASIN 46 
BA ,9268 
L S $6 
U t  265 ,4958 -20 100 
RI: 3.300 ,227; ,045 . .I11 TRAP 10  
RX 7100 ,0535 ,045 TRPP 25 

XK CP47 
I:X CDRBIHE HYDRDGRAPHS SU645, SUBdSA, b SUB46 
HC 3 

t;h SUE47 
6R RllHDFF FRDR SUB-BASIX 47 b ROUTE CP 47 
BA ,3757 
LS 77 1.28 
UX 375 .1ooo .20 100 
Rh 9600 ,0217 ,045 TR AP 50 

KK CP4S 
XK COdBIXE HYDROGRAPHS SUB41, SUB42, 5 SUB47 
HC 3 

R'K SUB48 
I H  RUNDFF FRDB SUB-BASIN 48 & ROUTE CP 48 
B/i .0438 
LS 73 4.14 
UI: 150 ,0733 .20 100 
RX 1300 ,0338 ,045 TRAP 75 

HEC-1 INPUT 

XI: SUB49 
XR RUHOff FROl SUB-BASIH 49 
EA ,3528 
LS 79 1.89 
UK 135 ,0758 .20 100 
RX 5400 .03?0 ,045 TRAP 30 

X i  SUE50 
Xl! RUNOfF FRO# SUB-BASIN 50 
6.4 .3580 
L S 84 1.39 
UX ,300 .3555 -20  100 
RX 730 ,1506 ,045 ,034 TRAP 10  
Rh 6400 .045! ,045 TRAP 25 

XK CP51 
XI; COHBINE HYDROGRAPHS SUB48, SUB49, 5 SUB50 
HC 3 

3 YES 

3 YES 
PAGE 3 

R'K 2004 DIY 
sn DIVERT FLOX TI SBB 2005 
Kh' THIS DIYERT DCCURS AT A BRAIDED CHAHHEL BIFURCATIOB LOCATED 1000 FEET 
X l  SOUTH OF THf EAST END OF PISNRCLE PEAK ROAD. 
KH THIS I S  AX RClIYE ALLUYlA! FRH APEX, 



129 

I 130 
I!! 
132 

K K  SUBS! 
R K  RUHOFF FRO8 SUB-RASJt! Sf B ROUTE HON-DIVERTED FLOY FR0X DJV 2004 
68 1.0675 
LS 72 4.06 
UK 94 .0213 .I0 100 
RX 6600 ,0328 ,045 TRAP 1500 2 YES 

K K  $11852 
XX RUHOfF FRO8 SUB-BASIH 52 t ROUTE SUB 51 
PA I. $557 
iS 7; I.!; 
8 X  76 ,0213 .10 100 
RE 6633 ,0300 ,045 TRAP 2500 2 YES 

Kb SUB53 
Xd RUHPFF FRDH SIB-EASJH 53 & ROUTE SUB 52 
Ei? j.7471 
LS 74 
ux 6' :0?!3 .10 100 

RR 7767 .019b .045 TRAP 3500 2 YES 
HEC-1 IHPUT 

2000 SUB 
RUnOfF FRO# SUB 2000 
RAJHFALL AXOUHT IS CHABGED TO REFLECT TRAHSJTlPH IHTO A DJFFERE#T 
GEPGRAPHICAL AREA 

,7999 
2.89 

0 ,005 .009 ,010 ,013 ,019 ,021 ,028 .032 ,044 
,057 .100 .A60 ,745 ,776 ,800 ,816 .830 ,840 ,850 
'861 ,868 ,878 ,664 .89! ,900 ,905 ,912 ,919 .923 
.9.30 ,934 ,939 ,944 ,950 .958 ,961 ,963 .96? ,971 
,974 ,979 ,981 ,985 ,989 .991 .993 ,996 1.000 

84 
400 ,2750 .25 100 
2625 ,0785 .045 ,072 TRAP 10 3 
2300 ,0217 ,045 TRAP 25 3 

K 6  201U SUE 
X11 RUNOFF FRO# SUE 2010 C RPIiE SUB 2000 
EA ,0933 
lS 83 1.37 
BC 800 ,6425 .30 100 
Rh 3000 ,0213 ,045 TRAP 50 3 YES 

XX 2003 RET 
K# RETRIEVE DJYERTEB fLOW FRO# DlY 2004 

PAGE 4 

Xk 2g05 $16 
Xlr RUXOiF fR0R 2005 & RDUTE RET 2003 



BA ,1363 
1 S 72  1.76 
U6 175 ,1400 ,15 !OO 
fib 2600 ,0385 .045 TRAP 750 2 VE,P 

Xf; 2011 CP 
X l  ROUTE SUB 2005 TO CP 1011 
hh 2200 ,0213 ,045 TRAP 50 3 

tK 2012 Cf 
XK COXBINE SUB 2010 i ROUTE CP 2011 
HC 3 

hh 2015 S t @  
t;n RUHOFF FROX SUB 2015 & ROUTE CP 2012 
SA .4053 
IS 78 
UX 500 ,2800 .25 100 
RK 2400 .!358 .045 ,061 TRAP 16 3 
AX 4700 ,0304 .045 TRAP 60 20 YES 

HEC-1 INPUT 

hK 2020 .CUR 
XK fiUN0fF FROK Sf5 2020 
BA ,1070 
IS 85 
OR 205 ,6969 .30 100 
R< 900 ,3889 ,045 ,011 TRAP 10 3 
RK 2800 ,1428 ,045 TRAP 20 3 

hX 1016 CP 
KK ROUTE SUB 2020 TO CP 2016 
RX 1400 .034J ,045 TRAP 20 3 

XK . 2017 CP 
h'K CUXRIHE SUB 2015 C CP 2016 
HC 2 

KK 2030 SUB 
XH RUNOFF FROB SUB 2030 8 ROUTE CP 2017 
BA ,2346 
1 :i 67 
UX 155 ,0614 .15 !OO 
RK 3555 ,0355 .045 ,047 TRAP 10  10 
RX 2900 ,0262 .015 TlAP 60 20 YES 

X I  2040 SUB 
KX RUROFF FRDH SUB 2040 
BA .9290 
IS 82 
UX 463 ,4072 .25 100 
RR 2700 ,1878 .045 .056 TRAP 10  3 
RX 6800 .0485 ,045 TRAP 25 3 

PAGE 5 



I ItPllT 
LIHE 

206 K K  RUiOFf FRO3 SUB 2050 
207 BA ,8560 
208 1 S  81 
aqfi 
:ii 16 530 .5?26 '25 100 
210 R6 3400 ,2067 .045 ,086 TRAP 10 3 
21; EX 6200 ,0693 ,045 TRAP 25 Z 

2!2 X X  2051 CP 
213 X K  COKBIHE SUB 2040 & SUB 2050 
2i4 iiC 2 
215 ?I  

SCHE$ATIC DILlGRAK Of STREAX HETWORR 

SUE40 

. 
CP41.. .......... 

Y 
Y 

SUP4i Yft 



......... 2012... 
Y 
Y 

2015 t lt  



1 9 1  2 0 3 0  LtY  

1 9 8  2 0 4 0  

2 0 5  2 0 5 0  

21.7 2051.. . . . . . . . . . . 
ltttl RBHOFF ALSO COEPUTEP AT THIS LOCATION 

~ t ~ ~ t ~ t ; r ~ t ~ t r t t t ~ x ~ ~ ~ t t ~ t ~ t ~ x ~ ~ t ~ ~ x ~ ~ ~ t t t  %ttr~t i ;~t t t t~aft t t i t t i tXtxrx~rt t t t t~at  
3 t t I 
t FLOOD HYDROGRAPH PACKAGE iHE6- l !  t t U.S. ARnY CORPS QF EHG!HEEfiS .' 
3 FEBRBARY 1 9 8 1  f t THE HYDROLOGIC EHGJNEERJHG CENTER 1 

$ t 609 SECQND STREET 1 REVISED 3 0  OCT 8 1  i 

1. X 3 DAYIS, CRLIFORHJA O5616 3 
$RUN DATE XEn, JUL 2C I 9 8 8  TJWE 11:02:32t t i9161 440-3285 OR !FTS! 448-3285 t 
t. t t 2 
ttt~t~ft~tXtXX$XXttttt1:XXXtttt3fXXX3XXXXt t?tX-*tttXtttXtXtXXtttItXtXZXt3t?tt.itt3t 

GENERAL PRIlNAGE PLAN f 0 R  NORTH SCQTTSIALE, EXJSTING COHDJTIOXS 
no9EL ~ ~ 4 0 . 2 4 1  -- SUE-EASIH SERIES 2 0 0 0  T O  22.30 a 39  ro 53 
10-YEARl 24-HOUR STOR#, USING SCS TYPE I J A  RAIKFALL DISTRIBUTIOX 
RAJHFALL FROB HDAA ATLAS, USING 1 0  SQ W I  AREAL REDUCTION FACTOR 

6 I 0  OUTPUT CONTROL VARIAELES 
iPRHT 5 PRINT CONTROL 
JPLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDRQCRAPH T I X E  DATA 
HEIN 5 h'IHUTES I H  6O#PUTATI0H INTERVAL 

IDATE 2 7 f E B 8 8  STARTIHG DATE 
I i I # E  0 0 0 0  STARTJWG TJHE 

NO 289 HUBGER OF HYDRQGRAPH ORDINATES 
NODATE 28FEBBB EHPIHG DATE 
HDTIBE 0 0 0 0  EXDIHG TIRE 

COBPUTATlOli JNTfRVdL 0,08 HOURS 
TOTAL TIXE BASE 24.00 HO4RS 

ENG!ISH UNITS 
DRAIHAGE AREA SQUARE B l l E S  
PRECJP!TATIOH DEPTH INCHES 
LENGTH, ELEYATIOH FEET 
F l l lW CUEIC FEET PER SECOND 
STORAGE VOLUXE ACRE-FEET 
SURFACE AREA ACRES 
TE!IPERATURE DECREES FAHRENHEIT 

1 
f i u n w  SUI~ARY 

FLOW I #  CUBIC FEET PER SECCXQ 

32 



.?-, 
.:> 

..., 
w

 
:. 

-
f
 

.:a 
*
*
 

a- 
.:> 

.-. 
\?

 
p
 e 

b
.>

 

'd
 .>. 

v.d <.
? 

<.., 
,
2
 8

 
,:>, 

I.
..
. 
. 

h
j
 

C
" 

,:;., 
'-
0
 

..- 
- 

.A
 

-
4
 

c.
4 

k
, 

'.?
 

5
 1 

. 
h
>
\
 

-
\ 

.G
 2: 

w
 

">
 

< 
\
 q 

:,; 
';, 
\
 ; 

4
 

'i
.
 

'
% 

~
 

! 
.g

 
,-, 

..-
.- 



BYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

RYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

2 C O # B I B f D  A i  

HYDROGRAPH AT 

HYOROGRAPH AT 

ROUTED TO 

2 CORRIBED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 





X X X X X X X X X  X X X X X  X 
X X Y  X X XX 
X X Y  X X 
X X Y X Y X X  X X X X  X X X X X X  X 
X X X  X 1 
X X X  X X X 
X X X X X X X X X  X X X X X  X X X  

1 ~ t t t ~ ~ ~ t t t ~ t t t x ~ t ~ x x r ~ t ~ t t ~ f t ~ ~ x x r t t f ~ t ~ x  tt~tXltXXfx~tttltttX%tttrXtt~tXXXtttttX 
t X t t 
t FLOOD HYDROGRAPH PACKAGE IHEC-I! X t U.S. ARXY CORPS OF EYGIHEERS t 
X fEBfiUAh'Y !?8! t t THE HYBROlOGIC EIGIlEERIHG CEIiTER t 
t REVISED 30 OCT 21 t t 609 SECOND STREET 8, 
X * t. + DAi1!S, CALIfORHIA 95616 
tRUH DATE WED, dB1 20 1982 TlXE 10:58:293 t (9161 440-3285 OR (FTS1 44s-3285 t 
r t t x 
?XttltXttXtitittitX$ttttt1.tXXXttttttXt1tt XttXltXt%XXXt$NtXX$Ytttt$tXtXXtXLZLttt 

THIS PROGRAB REPLACES ALL PREVIOUS YERSIOHS DF HEC-1 KNOYH AS HECl (JAN 73!, HEClGS, HECIDB, AH@ HEClXX. 

THE DEFIKITIDNS OF VARIABLES -RTIBP- AWD -RTIOR- HAVE CHANGED FRO# THOSE USED XJTH THE 1973-STYLE INPUT STRUCTURE, 
THE PEFIHITIOH Of -AXSXK- ON RH-CARD WAS CHANGED WITH REYISIOHS DATED 28 SEP 81. SEE SEPTEIEER 1981 l#PUT 
DESCRIPTI0H FOR $EX DEFIHiTI0YS. 

1 HEC-1 INPUT PAGE 1 

LINE ID ....... 1 ....... 2 ....... 3 . . . , , , , 4 4 4 4 4 4 4 4 5 5 . 5 5 5 5 5 6 , . . . , , . 7 . ,  .,,., 8, ....,, 9 ,..,.. 10 
1 ID GENERA! DRA!HAGE PLAN FOR HORTH SCOTTSOALE, EXISTIHG CONDITIOHS 
2 HODEL-- SUB-BASIN SERIES 2000 TO 2230 G 39 TO 53 
3 ID -24-HOUR STORK, USING SCS TYPE 11.4 RAINFALL DISTRIPBTIOH 
4 ID RA!HFALL FROX #BAA ATLAS, USING 10 SQ II AREA1 REflUCTIOH FACTOR 

tDlAGRAn 
5 IT 5 27fER88 0 289 
6 ID 5 0 
7 IH 30 27FEBR8 0 

8 KK SUB39 
9 KH RUNOFF FRO8 SOH-BASIN 39 

r 0 BA 1.9422 
11 PB 3.46 
12 PC O .005 ,009 ,010 ,013 ,019 ,021 .028 .032 ,044 
13 PC ,057 ,100 ,660 ,745 ,776 ,800 .816 .830 ,840 ,850 
14 PC ,261 '262 ' ,878 .8S4 ,291 ,900 ,905 ,912 ,919 .923 
15 PC ,930 .931 .?I9 ,944 ,950 -958 ,961 ,963 ,969 ,971 
16 PC ,974 .?79 9 ,885 ,989 1 ,993 ,996 1.000 
17 1s 85 1.60 
1 S UK 330 ,0433 .20 100 
19 RK 11240 ,0253 ,045 TRAP 30 3 

20 XK SUB40 
21 bri RUdOFF FRO6 SUB-RASIN 40 
22 BA ,5844 

36 





LINE 

KR SUB46 
KX RUEOFF f R 0 I  SUB-BASIN 46 
BA ,9268 
LS 86 
UK 265 .4?5S .20 100 
RK 3300 ,2272 ,045 .!I1 TRAP 10  3 
R I  7100 .0535 ,045 TRAP 25 3 

RR SUB47 
KX RUHOff FR0X SUB-BASIH 47 d RO4TE CP 47 
BA ,3757 
LS 77 1.28 
UK 375 . l o 0 0  .20 I 0 0  
RK 9600 ,0217 .045 TRAP 50 3 YES 

KK SUR4$ 
K# RUNOFF FRO# SUP-BASIN 48 6 ROUTE CP 48 
BA '0438 
1s 73 4.14 
UK 150 ,0733 .20 100 
RX 1300 ,0338 ,045 TRAP 75 3 YES 

HEC-1 INPUT 

R SU64a 
Ih' RUNOFF FRO8 SUE-ERSIX 49 
BA '3528 
I S  79 1.88 
4K 135 ,0758 '20 100 
RR 5400 ,0370 ,045 TRAP 30 3 

XR SUB50 
BH RlHUFF fR0n SUB-BASIN 50 
6h  ,3580 
I S  84 1.39 
81: 300 ,3555 .:0 100 
bX 730 ,1506 ,045 ,036 TRAP 10 3 
RR 6400 .0153 ,045 TRAP 25 3 

XK 2004 DIY 
KX DIVERT FLOW TO SUE 2005 
K# THIS DIVERT OCCURS AT A BRAIDED CHANNEL BIFURCATI0N LOCATED 1000 fEET 
KX SDUTH OF THE EAST END OF PINNACLE PEAR ROAD. 
XK THIS I S  AH ACTIVE ALLUVIAi FAR APEX. 





,1363 
72  1.76 

175 ,1400 . I 5  100 
2600 .03#5 ,045 TRAP 750 YES 

2011 CP 
RDUTE SUB 2005 TO CP 2011 

2200 ,0213 '045 TRAP 50 

2012 CP 
COIE?HE SUB 2010 b ROUTE CP 2011 

2 

XX 
Kl! 
BA 
I ?  .= 

UX 
RX 
RK 

2015 SUB 
RUI~DF: f f i g n  SUB 201; 8 ROUTE CP 2612 

,4053 
78 

500 .2800 .25 100 
2400 ,1358 ,045 ,061 TRAP 10  
4700 ,0204 ,045 TRPP 60 

HEC-I I I iPUr 
YES 

..,8 ...... ID., 

2020 sua 
f i i iCOV FRUH S(1P 202C 

,10q0 
85 

205 .69/9 .30 100 
800 ,2889 ,045 .0!1 TRAP 10 

2800 ,1429 ,045 TRAP 20 

2017 CP 
C0XBlNE SUB 2015 & CP 2016 

2 

2030 SUB 
RUHOFF FRO# SIB 2030 d R0UTf CP 2017 

,2345 
67 

155 .0614 .15 100 
3555 ,0355 ,045 ,047 TRAP 10 
:?00 .026? ,045 TRAP 60 YES 

2040 SUB 
RUHPFF fROX SUB 2040 

,8290 
82 

463 .4072 .25 100 
2700 .!878 ,045 .056 78AP 10  
6800 ,0485 .045 TRAP 25 

2050 SUB 



206 xn RUHOFF F ~ O U  SUB 2050 
207 BA ,8580 
208 1 S 81 
209 U X  530 ,5726 .25 100 
210 R X  3400 ,2067 ,045 ,086 TRAP 10 3 
211 fiX 6200 .0693 ,045 TR AP 25 5 

212 f X  2051 CP 
213 K K  C8bBIk'E SUB 2040 i SUB 2050 
214 XC 2 
215 iZ 

IVI ROUTIUG (---)! DiYERSIDH 
I.? CONNECTOR ((---I RETURN OF DIVERTED FlOX 
SUB31 

SUB40 
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Xt/ lnRV4l Ell Of HEC-1 f Y i  
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LINE 

LS 83 1.06 
UX 160 ,6627 .?0 100 
RX 7000 ,0350 ,045 TRAP 20 3 

KK CP41 
R# CBB$IWE XYDAOGRAPHS SUB39 & SUE40 

Kt; SUB41 
i n  RUHDFF F R ~ I  scr-~~sir 41 & RBUTE CP 4 1  
BA ,7911 
i: 74 2.04 
UX 288 ,2386 .?O 100 
RR , 9400 .0282 ,845 TRAP 50 3 YES 

X SUP42 
Kt AUHDfF FRO8 SUE-BASIR 42 
BA .5844 
LS 78 1.24 
Uh 280 '2386 .10 100 
RX 8750 .0573 ,045 TRAP 28 3 

%f; SUP43 
XX RU!lDFf FRO# SUB-BASIH 43 
BA 1.0708 
LS 85 1.03 
UK 260 .0515 .20 100 
RX 7400 .0255 ,045 TRAP 25 3 

HEC-1 INPUT 

XI; SUB44 
KB AUHDFF FRO# $4'8-BASiH 44 
BA ,8537 
LS 85 
UX 260 ,0515 .20 100 
RX ' 9840 ,0622 ,045 TRAP 25 3 

Xf; SUB45 
X8 RUPOfF FADS SUB-BASIF 45 & ROUTE CP 45 
BA ,2037 
LS 8 1  
UK 125 ,1166 .20 100 
RX 3600 ,0366 ,045 TRAP I 0  3 YES 

f{X SUB45A 
F# RUWOFF FRO# SUB 45A 
BA . I720  
I S  86 
UK 275 .?ZOO .20 100 
RX 5100 ,0411 .045 TRAP f 5 3 
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206 I;# RUNOFF FkUK $16 2050 
207 EA .8580 
208 l S  82 
?OY 1;; 530 .s726 -25  100 
210 RX 3400 .2067 ,045 ,086 JRkP 10 3 
21 1 ~r , 6200 ,0693 ,045 TRAP 25 5 

(Y! ROLITIHG ! - - -? I  DJYERSIOk' 
i.! CONBECJOR !!---! REJBRR OF DIVERTED F!OE 
S u m  

511642 . 
SUB43 

SUE44 

......... CP45'.. 
Y 
Y 

SUE45 Xff 

, SU645A 

SUE46 

....................... CP47. 
B 
Y 

SlrE47 tlx 

CP48... ..................... 
Y 



114 ------- 2003 
109 2004 

1' 
Y 

117 SUB51 tTt 
Y 
Y 

123 SUB52 tXY 
V 
V 

129 SUE53 t lt  



191 2030 ttt 

198 2040 

ftX?! RUXOFF ALSO COKPUTED AT THIS LOCATION 
l~t?~YY%~ltt1~t~t?tXXYtrY~?txtXftt1txXt?tt * t 
t FLOOD HYDROGnAPH PACXAEE IHEC-1J t 
t FEBRLIARY 1981 r 
t REVISED 30 OCT 81 + 

1 1. 
PRUH DATE XED, JUL 20 !?83 TIHE 10:54:29t 
X 1 
Xxtjtzrttx~xtrYrjxXxxtxtxxtxtI:txx~x$xtttx 

FEHERA! DRAJRAGE PLAN fOR NOETH SCOTTSDALE, EXISTING CONDITIONS 
MODEL SC40.241 -- SUB-BASIN SERIES 2000 TO 2230 & 39 TO 53 
$0-YEAR, 24-HOUR STORB, USING SCS TYPE 114 RAINFALL DISTRIBUTION 
RAINFALL FROU HOAA ATLAS, USING 10 SO fI AREAL REDUCTION FACTOR 

6 10 OUTPUT COHTROL VARIAELES 
IPRRT 5 PRINT COHTRO! 
IPLOT 0 PLOT CONTROL 
QSCAL O. HYDROGRAPH PLOT SCALE 

IT HYDROGRAPH TINE DATA 
NKIH 5 KlfrUTES IH COKPUTATION INTERVAL 
IDATE 27fE588 STARTING DATE 
ITIUE 0000 STARTING TIKE 

W Q  219 HUnBER OF HYDROGRAPR ORDINATES 
HDDATE 28FE888 ENDING DATE 
HDTIKE 000O EIDING TIXE 

CO#PUTATIOH IHTERVAL 0.08 HOURS 
TOTAL TINE EASE 24.00 HOURS 

t t t : ? f t t X ~ ~ ~ t f t t % t t t t I : ~ t ~ t t r ~ t t ~ f t i t f t i  
x $ 

t U.S. ARKY CORPS OF EHGINEERS Z 
1 THE HYDROLOGIC EBGINEERIHG CENTER t 
J 609 SECOND STREET .$ 

r DAVIS, CALIFORHIA ?50i6 t 
X (9f6! 440-3285 OR fFTS) 448-3285 t 
? Y 
tttttttttt~ttXttt~ttttxt~trctttxrxxftxx 

ENGLISH UNITS 
DRAIHAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOX 
STORAGE VOLUKE 
SURFACE AREA 
TEKPERPTURE 

I 

SOUARE RILES 
INCHES 
fEET 
CUEIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES fAHREHHEJT 

RUHOFF SUXRARY 
FLOl IS CUGIC fEET PER SECQHD 





HYDRBGRAPH A i  
S U 8 5 2  

HYDROGRAPH AT 
S U E 5 3  

HYDRCGRAPH AT 
2 0 0 0  

HYDROGRAPH AT 
2 0 1 0  

ROUTED TO 
2 0 1 1  

HYDRBGRAPH AT 
2 0 1 5  

HYDROGRAPH AT 
2 0 3 0  

HYDLOGRAPH AT 
2u50 





JtXtXtX~$tf$ttXt?tLtttXX~tt?f1tXXXXXtt?tXX 
8 X 
t FLOOD HYDROGRAPH PACKAGE IHEC-I! t 
X fEERUAfiY 1981 d 
* REYISED 30 PC? 81 X 
i X 
tRUX DATE HE@, iUi 20 1988 TJKE 10:47:41t 
? t 
XX?XXtt?ttXXZXlXt$ttt%XtttXtXt???ttY~IX?X 

~ t t t ~ ~ t ~ t ~ t r t ~ ~ ~ ~ ~ ~ ~ t x ' - i ~ ~ t t x x ~ t t t t ~ x ~  
t 
t U.S. RRU CORPS OF ENGIBEERS 
t THE HYDRO!OG!C E#GIBEERING CEHiER 
* 601 SECPHP STREET 

DAYIS, CALIFOfiKIA 95616 
? 19161 440-3285 OR (FTSJ 448-3285 
i 
t:txtEttttttzrtzttttxrt;itZtzitxr5:xt:: 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X ,, X 
XXXXXXX X X l X  X XXXXX X 
X X Y  X Y 
X X 1 '  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAd REPLACES ALL PREVIOUS YEBSIDHS OF HEC-1 XKOBN AS HECI (JAB 731, HECJGS, HECJDY, AWD HEC1XX. 

TH; DEFI#ITlONS OF VARIABLES -RTIIP- A#@ -RTIOR- HAYE CHAXEED FROB THOSE USED BITH ?HI 1973-ETf!E lKPUT STRUCTURE. 
THE DEFIHITIOH Of -AISKK- OK R#-CARD PAS CHABGED XITH REYISIOHS DATED 28 SEP 81, SEE SEPTEXPER 1981 iWPUT 
DESCRIPTIffE FOR NEB DEFIHITJOHS. 

I HEC-I INPUT PAGE 1 

LJHE 
1 
2 
3 
4 

ID ....... 1 ,...... 2 .,,,.,. 333333,,4 ,.,,,,, SZ,,,,.,6 ..,.., ,7 ,,,,... 8 ,.,..., 9 ,,,.., 10 
ID GEBERAL DRAIgAGE ?LA# FDh! KORTH SCOTTSDALE, EXISTJHG COXDJTJOBS 
ID #ODE!-..SUE-YASlK SERIES 2000 TO 22JJ Q 39 TO 53 
iD v 24-H0UR STORI, USlBG SCS TYPE IIR RAINFALL DlSTRIBUTJ0# 
ID RAINFALL FROB #OAA ATLAS, USIXG 10 SO KI AREAL REDUCTJDH FACTOR 
YPlAGRAN 
17 5 27fEBSS O 289 
JO 5 0 
JH 20 27fEBR8 0 

XK SUB39 
X f !  RUBOFF FRDK SUB-BASIH 39 
BA 1.9422 
PB 4.37 
PC 0 ,005 ,007 .O10 ,013 .019 ,021 .028 .OJ2 .044 
PC ,057 .I00 ,660 .715 ,775 ,800 ,816 ,830 .840 .S50 
PC ,861 ,868 ,878 .884 ,891 ,900 .YO5 ,912 ,919 ,923 
PC ,930 ,934 .Y39 ,944 .9S0 ,958 .?61 ,963 ,969 ,971 
PC ,974 ,979 .?Pi ,985 ,989 .??I ,993 ,996 1.000 
LS 85 1.60 
UX 330 .0431 .20 100 
RX 11240 ,0253 .045 TRAP 30 3 



SUE41 
RU#Off FRDK $88-BASIF 41 & ROUTE CP 41 

,7111 
74 2.04 

280 ,2386 .20 100 
9400 ,0282 ,045 JIAP 50 3 YES 

44  L S  85 1.03 
45 UX 260 ,0515 -20  100  
46 RX 7400 ,0255 ,045 TRAP 25  2 

PAGE 1 1 HEP-1 INPUT 

47 66 $8844 
48 Ki( RUNOFF FROK SUB-BASIN 44  
49 EA ,8537 

LS 85 
UK 260 ,0515 ,20 100 
RK 9840 ,0622 .045 TRAP 25 3 

X I ,  S"45 
#S fiUHOff FROK SUB-BASIK $5 1 ROUTE C P  45 

63 rjl: RUNOFF FROl SUE 45A 
64 EA .1720 
65 LS $6 
56 Ub 275 ,2200 -20 100  
67 4X 5400 ,0411 ,045 TRAP 1 5  3 



KX SUP46 
t ;X RUHOFF FRCd SUB-BASIM 46 
64 ,1268 
I C  
L.0 fit 
Ut; 265 ,4958 .20 100 
Rf: !300 ,2271 ,045 ,111 TRAP 10 3 
RX 7100 ,0535 ,045 TRAP 25 3 

hi; CP47 
Kg CObEIXE HYDROGRAPHS $8845, SUB45A, & SUE46 
HC 3 

RK 511847 
.XI RUH0Ff FRdX SBP-BASIN 47 & RDBTE CP 47 
BA ,3753 
Li' 77 1.28 
UK 3i5 ,1000 ,20 100 
XX 9600 ,0217 ,045 Tfi AP J LI 3 YES Ci 

KX SUB48 
X6 RUH8fF FRO1 SUP-BASIN 48 & ROUTE CP 4B 
6.4 ,0438 
LS 73 4,14 
UX 150 ,0733 .20 100 
RK 1300 .033Y ,045 TRAP 75 3 YES 

HEC-1 INPUT 

Kf: TUR4Q 
XJi RINOFF FRDX SBB-BASIH 49 
BA ,3528 
IS 73 1.86 
UK i35 ,0758 '20 100 
fiR 5400 .0370 .045 TRAP 39 3 

XX SUB50 
Rb RI#OFF FRO# SUE-BASIH 50 
fiA ,3580 
LS 84 1.39 
IX 300 ,3555 .?0 100 
RX 730 ,1506 ,045 ,036 TRAP 10 3 
BX 6400 .0453 ,045 TRAP 25 3 

XX 2004 DIV 
#f! D!YEKT flOf T0 St16 2005 
KK THIS DlYEST OCCURS AT R BRAlDED CHRHXEL @lFllRCA?IOhi LOCATED 1090 FEET 
X6 SOUTH OF THE EAST EHD Of PIfXACLf PEAX ROAD. 
XI: THIS IS AX ACTIVE ALLUVIAL FA#  APEX. 

PAGE 3 



f:X SUB51 
13 RUROFF FRR# SUB-BASIU 51 6 ROUTE NOR-DIYERTEB FLOH fROK O I Y  2004 
BA 1,0675 
!S 72 4.06 
116 94 . 0 l i 3  . I0  100 
RK 6400 ,0329 ,045 TRAP 1500 2 YES 

XX SUB52 
XK RUWCFF FRO; SO$-o"dEI!l 52 b ROUTE SUB 51 

UC 76 ,0213 .10 100 
R K  6633 ,0300 ,045 TRAP 2500 2 YES 

KK SUB53 
X# RUHRFF F R R I  SUB-BASI I  53 d ROUTE SUB 52 
BA 1.7471 
LS 74 
UC 67 .0?13 '10 100 
RX 7767 ,0196 .045 TRAP 3500 2 YES 

K b  2000 SUB 
KX RUBOFF FRRR SUE 2000 
C t  RAINFALL AXQUIT  !S CHAXCED TO REFLECT TRAHSIJ iOH INTO A OlFFEREHT 
K l i  GEOGRAPHlCAL AREA 
BP ,7999 
Po" 4.2? 
PC 0 ,005 .009 ,010 ,013 .019 .021 ,028 .a32 ,044 
PC ,057 ,100 .660 ,745 ,776 ,800 ,816 .830 .840 ,850 
PC .R61 .868 ,878 ,884 ,891 .900 .9C5 ,912 .919 .923 
PC '930 ,934 ,Y39 ,944 .?SO ,958 .961 ,963 ,969 ,971 
PC ,974 ,979 .981 ,985 ,989 ,891 ,993 .996 1.000 
L S  84 
OK 400 .2750 .25 100 
RK , 2625 ,0785 .045 .972 TRAP 10 3 
RK 2300 ,0217 ,045 TRAP 25 3 

XK 2010 SirE 
K# RUNOFF FROX SUE 2010 !I ROUTE SUB 2000 
BA ,0933 
I S  83 1.37 
UK 800 ,6425 .30 100 
R K  3000 ,0213 ,045 TRAP 50 3 YES 

KK 2005 SUE 
XK RUHOfF f R 8 6  2005 I ROUTE RET 2003 

PAGE 4 



. I363 
72 1.76 

175 ,1400 .15 100 
2600 ,0385 ,045 TAR? 750 2 YES 

3 

2011 CP 
ROUTE SUB 2005 TO CP 2011 

2200 .0?13 .045 TRAP 50 

2011 CP 
COXGIXE SUB 1010 B ROUTE CP 2011 

KI: 
KH 
HC 

2015 SUB 
RUNOFF f k 0 d  SUB 2015 & ROUTE CP 2012 

,4052 
78 

500 .?SO0 .25 100 
2400 . I358  ,045 ,061 TRAP 10  
4700 .0304 ,045 TRAP 60 

HEC-1 INPUT 

3 
20 YES 

PAGE 5 

2020 SUB 
RUXfffF FRO# SUE 2020 

. I090 
85 

205 ,6969 .30 100 
800 ,3889 ,045 . O i l  TRAP 10  

2800 ,1428 ,045 TRAP 20 

2016 CP 
RDUTE SUB 2020 TO CP 2016 

1400 .0343 ,045 TRAP 20 

2017 CP 
CBKBIIE SUB 2015 d CP 2016 

2 

2030 SUB 
RUNOFF FROH SUB 2030 I ROUTE CP 2017 

,2345 
67 

155 ,0614 .15 100 
3555 ,0355 .045 ,047 TRAP 10  
?YO0 .02C2 ,045 TRAP 60 

10  
20 YES 

2040 SUB 
RUNOFF FRO# SUB 2040 

,9290 
82 

463 ,4072 .25 100 
2700 ,1878 0 4  ,056 TRAP 10  
6800 ,0485 ,045 ?A AP 25 

2050 SUB 



206 XR RUHOFF FROH SLlB 2050 
207 B A  .B80 
208 IS 81 
204  1% 536 ,5726 .25 100  
210 RX 340G ,2067 0 4 5  ,084 TRAP 1 0  3 
211 RX t200 ..0693 ' $ 4 5  TRAP 25  5 

212 X); 2051 CP 
213 Kg COBBIHE SOB 2040 B SUB 2050 
214 HC 2 
215 12 

S C a E B A i I C  DiAGRRt! O f  STRERB NETPCRR 

i10 R0UTINC i---!i D I Y E R S I O H  
i.? COR#fCTOR ii---i REiURH OF l t I Y E R T E 0  FlDX 
SURI? 



150 , 2010 Xbt 

( - - - - - - - 2003 
2003 

Y 
Y 

2005 ftt  
Y 
Y 

201 1 



(?tt1 RUKOFF ALSO COXPUTED AT THIS LOCAT108 
~ t ~ ~ ~ ~ t x : f i ~ ~ ~ ~ r ~ t x t ~ t ~ z t t t ~ t t : ~ t ~ i ! t r i : t x t x  
X ? 
: FLDOD HYDROGRAPH PACKAGE iHEC-IJ t 
x FEBRUARY 1981 $ 

1 REVISED 30 OCT 81 I 
t Y 
$RUN DATE XED, JUL 20 1998 TIKE 10:47:41t 
f X 
t?ttftttttx:txgfttxttxXxt:t?ttxtxI:xxrxxtir 

~ ~ T Y ~ ~ ~ ~ ~ ~ L ~ x I I Y L ~ Y ~ ~ ~ x x x x ~ ~ ! ~ I ~ : ~ ~ ~ ~ x ~ ;  
f 
? U.S. ARKY CORPS Of EKGIHEFRS 
L THE HYDROLOGIC ERGIKEEBIHG CE#TER 
t 605 SECOHD STREET 
? DAYIS, CALIFOfiX!A 95616 
t !?I61 449-3285 OR iFTS1 445'-3285 
X 
tX~ t f?~ ! tX t f t t~ f?? I?~ t~11~t~~YtYP~?t t~  

GEXERAL DRAINAGE PLAN FOR NORTH SCOTTSCALE, EXISTIHG CONDITIOBS 
KODEL SC40.241 -- SUB-BASIH SERIES 2000 TO 2230 & 39 TO 53 
100-YEAR, 24-HOUR STORK, USIPG SCS TYPE IIA RAIHFALL DISTRIBUTION \ :. . 
RAIHFALL FROTFUAA ATLAS, USIKG !0 So #I AREAL REDLICTIPN FACTOR 

6 I0 OUTPUT COgTBOL VARIAGLES 
IPRKT 5 PRIKT CCHTRO! 
IPLOT 0 PLCT COKTROL 
USCAL 9, HYDROGRAPH PlOT SCALE 

IT HYDROGRAPH TIKE DATA 
NUIN 5 HIHdTES I# COIPUTATIOH INTERVAL 
IDATE 27FEBRB STARTING DATE 
ITlKE 0000 STARTING TIWE 

He 239 HUWNER OF HYDROGRAPH ORDINATES 
#DOATE 28FEBRB ElDIRG DATE 
KDTIh'f 000O EHDING TllE 

COIPUTATIOK IHTERYA! 0.08 HOURS 
TOTAL TIRE BASE 24.00 HOURS 

ENGLISH UHlTS 
DRAINAGE AREA 
PREClPlTAiIOH DEPTH 
LENGTH, ELEYATION 
FLOX 
STORAGE YOLUh'E 
SURFACE AREA 
TE8PERATURE 

1 

SQUlRE NILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

RUHOFf SUW#ARY 
FLOW Ii CUBIC FEET PER SECOND 
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f f t  fifffiffd! END Of HEC-1 t t l  

I 



STREAM #3 CONCENTRATION POINT C35 

STREAM #4 CONCENTRATION POINT C27 



~ t t t ~ ~ r t ~ ~ ~ t ~ t ~ x t ~ ~ ~ t ~ t t ~ t t t t t t ~ ~ t t ~ t t t t ~ ~  ttrXrttttt$ztirttttxttrttz~x$Iix:ttrix 
t t t. t 
f FLOOD HYDROGRAPH PACKAGE (HEC-I! t t U.S. ARB?' CORPS OF EHGIHEERS t 
2 FEERUARY 1981 X t THE HYDROIOCIC EHClXEERIHG CENTER 8 
I firVISED 30 OCT 81 i Y 609 SEC@HD STREET $ 

8 t DAYIS, CRLIFORkiA 95616 t 
lRUH DATE XED, dtli 20 I188 TlbE 11:18:08? ? (916! 440-3285 OR (FT$J 448-3Y85 t 
X t t * 

~XXtXX~tXIX?XXL?rtt~t~~7PXItti~XtXXXXitI~ X Y Y Y t t i t t d X I l Y t ? t t t Y ~ f X X X Y Y Y X x X $ t t i ~ t 2 ~  

X X X X X X X X X  X X X X X  X 
X X X  X X X L  
X X X  X X 
X X X X X X X  X X X X  X X X X Y v  x 
X X X  V X 
X X X  t X X 
X X X X X X X X X  X X X X X  X X X  

THIS PROGRAB REPLACES ALL PREYIOBS YERSIBWS OF HEC-1 EHOWH AS HECI (JAN 73i, HECIGS, HEClDB, AH@ XECIKX. 

THE DEFiHITIONS OF VARiABIES -RTlBP- AHD -RTIOR- HAYE CHAHGED FfiOW THOSE USED BITH THE 1973-STYLE !#PUT STRUCTURE. 
TIE OEFIHITIOB OF -AWSKK- OH R#-CARD # A S  CHA#GED XITH KEYISIORS DATED 28 SEP 81, SEE SEPTEBBER 1981 !#PUT 
DESCRIPTIOH FOR HE!, DEFIHITIOHS. 

1 HEC-1 IHPUT PAGE 1 

LINE ID ....... 1 ....,.. ?., ,.... 3333333344.44......,5, ...... 6., .... ,7,,,,,,.8,,,,..,?,,.,,,10 
i ID GEHEtAL DtAIWAGE PLAN FOR #ORTH SCOTTSDALE, EXISTIHG COHDITIOWS 
2 10 BODEL--- SUB-BASIN SERIES 1 10 18, 0ifTEll LOOP YAURSHED 
3 ID 24-fiR STOR#, USING SCS TYPE IIA RAIHFALL DISTRIBUTICW 
4 ID RAlBFALL FRO# HOAA ATLAS, USIWG 10 SO #I AREAL REDUCTION FACTOR 

XDIAGRAI 
F IT 5 IYlfARB8 0 289 
4 10 5 0 
7 IN 30 18WAR88 0 

8 f;r .a 
9 X X  RUNOFF FROB SUB-BASIN 1 
10 BA ,3371 ' 
I 1 PO 1.95 
12 PC 0 .005 ,009 ,010 .01J ,019 .OX ,029 .(I32 .044 
13 PC ,057 .10O .660 ,745 ,776 ,900 '816 ,830 .840 .85C 
14 PC ,861 .84€ ,278 .8~4 ,891 ,100 ,905 ,912 ,919 .923 
15 PC .?30 ,934 3 9  ,944 ,950 ,958 .961 ,963 ,149 ,971 
16 PC ,974 ,979 ,981 ,985 '989 .PYl ,993 .996 1.000 
17 &. 75 
I8 - -  Ub 255 ,0267 .20 100 
19 RK 7160/ .0289 ,045 TRAP 35 3 ---. - .. 

20 KX Jl& 
21 K 8 RVHOfF FROX SUB-BASIH 2 
Z? BA , a 0  

. . . . . . .  . . . 
71 

-- 



LS 8.L 1.28 
UR 337- ,0308 '20 100 
RK 2 4 0 0 d . 0 1 9 6  .045 
---___. .. TRAP 35 

-. 
3 

x SUE3 - 
-.. 

XK RUBOFF FRO8 SIB-EASiH 3 
BA ,5446 
LS 91 1.44 
UK 255/f%- .2? 100 
RE 164C0 ,0201 .045 

-, 
TRAP 35 3 - 

KK 6P4 
KH COKEIHE HYDROGRAPHS SUEI, SUEZ, 4 SUE3 
HC 3 

X I   SUB^ ' 
KH ~ N C F F  FRO$ SUE-BRSIH 4 d ROUTE CP 4 
@A 1.5102 

73 3.05 

TRAP $0 100 YES --- 
/ 

I 
44 !S 74 1.29 
45 UK @ .0213 -10  100 fuh' 
46 RR 11433 ,0175 ,045 TRAP 50 130 YES --  -... 

1 HEC-1 IHPU? PAGE 2 

47 KX ~ ~ 6 6 '  
48 KB ~ H 0 F F  FROn SIP-PAS:# 6 & BOUTE SUB 5 
49 Ek 2.7719 - 
50 I S  74 
5 1  UX 116 ,0213 .10 100 

54 Kid RU#OFF FRCH SUE-BASIK 7 

TRAP 50 50 - - 
59 xx 'sues 
60 xn ~ ~ U H O F F  FRO# SUE-BASIX 8 fi ROUTE SUE 7 

KX SUE? 
h'n fiU#OFF FROK SUE-EbSIK 9 & ROUTE SUB 9 
EA 1.4559 
LS 74 



69 IjK @ ,0213 ,!0 100 
70 RK 1 0 7 0 0  ,0187 ,045 TRAP 50 130 YES 

)o\>J 
7 1  X K  SUB10 
7? RX RUKOFF FRO% SUE-EASIH 10  ROUTE SUB 9 
73 BA 2.1144 
74 1 S 74 
75 
76 .045 TRAP 50 175 YES 

..,.,. #,@.~*. .%', ",#& ..\, ",.,~ ,m,d. -",* 
77 

"w.li.-raq...,rac=- 
Kh' SUB11 

78 K# RUNOFF FRO# SUB-BRSJB If 
71 84 .5865 
80 . LS 7: 1.53 
8 1  UK 150 ,0425 - 2 0  100 
62 RR 6200 ,0216 .045 TRPP 50 50 

7- 
S .I KE SUB12 
$4 K# fiUHQFF FRCU SUB-BASIN 12  b ROUTE SUB 11 
85 EA 1 . 3 1 7  
86 1 S 74 1.39 
87 E i  @ .0213 .10 100 
SS RK Y .0?14 ,045 ?RAP 50 100 YES 

=?.%a HEC-1 INPUT PRGE 3 

$9 X'R SUP13 
90 KK RUNCFF FRO8 SUE-EASIH 13  B ROUTE SUB 12  
9 1  BA 1.2211 
92 74 
?3 @ ,0213 .10 100 
14 fiX 1 0 ~ .  3 .0!92 ,045 TfiAP 50 130 YES 

)o,rtU 
95 KK SUB14 
96 K# RUNOFF FRO# SUB-BASI!! 14  1 ROUTE SUB 1 3  
97 8.4 1.1209 
98 74 
Y? :: @ 3 1 0  100 

109 RK 1 0 3 1 4 2  ,045 TRAP 50 150 YES 

-..4-, ,".. l9,9'-  --." -,.-, ~ ~ ~ ~ - ~ ~ ~ ~ - ' " " .  -ruN.,&*n-. . .,,, r;.<->~..-i-"-' 
101 XK 511816 ~ ,,,> ;*~',".*..' 

* '-~.*'..7 li"i.u.X--*. .-.. 
102 RBHQFF FfiO# SUE-BASJW 16  d*=-=*-usrar,r,... % #  
103 E.4 1.4809 
104 83 
105 :: ,0581 .?!I 100 
106 fiK 1 0 ,0216 ,045 TRAP 25 ' 3 

107 KK SUP17 
108 KX RUHQFF FED# SUB-BASIN 17  
109 PA 1.1459 
110 
111 
112 TRAP 25 3 



XX SUB19 
K(c KUSOFF FfiOg SUB-BASIH 19 8 RDBTE CP !?C 
BA ,1774 

RX M 0  ,0352 ,045 .160 TRAP 15 3 
RX 1800 J.0200 .045 TRAP 50 30 YES 

PAGE 4 

LS 84 
-20  100 

TRAP 1 5  3 

I X  CP2l 
XX COKBI#E SYOROGRAPHS SUB19 6 SUB20 
HC 2 I -. 

KK SUB21 0 F" 
%K RUWOFF FROfl SUB-BASI# 21  & ROUTE CP 21  
6.4 3.6841 
1s 80 1.08 
U K  , 5 5 8  .23 I 0 0  
Rt ;  _276 ,.?96 . ,045 TRAP 50 

156 XX SUB22 
157 RUHBFF FRO# SUE-BASIH 2 2  
i 58 E/1 1.3860 
159 LS 84 



UX (?& .05?0 .20 100 
RK 13000 /.0238 .045 - TRAP - 25 3 

L 

XI: St623 ' 
xn K ~ H O F F  f ~ ~ n  s e - s d s r x  23 
6A ,3945 
LS 84 
Ub . 0 B 0  2 100 
ER 1 00' ,0304 .045 
b 

TRAP 

XK SUB14 
an RUIOFF fRBK SUE-BASIN 24 6 ROUTE EF 24' 

'L" 

BA ,4550 
LS 77 1 - 0 7  
UX 2% 5.-.0C3S - 2 0  100 
86 6800 " ,  ,0257 ,045 TRAP 15 3 YES 

\ I : , :  I HEC-1 INPUT ' - PAGf 5 

ER SUB25 
XX Rb$DFF FROB SUE-BRSIX 25 
@A 1.5216 

85 1.02 

!RAP 25 - 3 
L 

Kl; CP26 
Xli CORPIk'E HYOROGRAPBS SUB24 6 St625 
HC 2 

YX SUB26 
b6 RUYOFF FRPX SUB-BASIH 26 b RCUTE CP 26 
84 .abY$ 

I S 9  LS 74 1.51 
190 UK 9 .0250 .20 100 
191 RK 11 .0241 .045 TRAP 

192 
193 HYUROGRAPHS SUB21 B SUB26 
194 HC 2 

----A+-'-- **ma% ..'-a," ,, ,,-/-- "+ &- *,>:,., 

195 K t  SUB27 
176 t:i; RUNOFF FRO# SUB-BASIN 27 R RPUTE CP 27 
197 BA ,7639 

I 198 1 S 73 1.59 
1 99 
200 

1 201 XX St828 
202 t: 6 RUHDFF FR01 SUE-BASIX 28 b ROUTE SUB 27 

I 
103 BA 1.4135 
204 I S  73 1.27 



205 UK 96 ,0213 .10 100 
2Ct R X  7333 ,6303 ,045 

! ,  

207 sr; ~ ~ $ 2 9  t, 

208 Xr! RUNOFF FROB SUB-PASIR 29 d ROUTE SOB 28 
209 L! 1,8786 
210 1 s  74 

215 6 1.3276 
216 IS 82 1.52 
217 OX 110 ,0408 .?0 108 
210' RK 10640 .0J71 ,045 TRAP 50 100 

HEC-1 !KPUT 
Y 

d 
i 

PAGE 16 

219 Kt:  SUB31 
220 Kd RUNDFF FRO# SUB-BRSIH 31 8 ROUTE SUB 30 
221 BA 1.2325 
222 LS 74 3.20 
223 U K  102 ,0213 .10 100 
224 R E  9450 ,0228 ,045 TRAP 50 130 YES 

225 EX SUR32' 
2" .u 1;11 BUMOFF FRO# SUB-LASIX 32 b ROUTE $88 31 
? i 7  -.: EA 1,3785 
224 , fi 

~3 74 2.97 
229 1'X 67 ,0213 .10 100 

TRAP 50 130 YES 
**.$ .. h. 

9300 ,0214 ,045 i.2 d '  4 

~ U E J J /  
RUNOFF FROd SUB-BASIN J J  1 ROUTE SUB 32 

231 Kt:  
232 XB 
233 BA 
234 1 S 
235 UK 
236 RK 

@ @ ,021, I00  
941 ,0161 .045 TRAP 50 175 YES 

23E KB 
23Y 6 A 
240 LS 
241 Ut: 
242 RK 

SUB35 
-'7fUNOFf FRO# SUB-BASIN 35 

1.2877 
79 1.43 

265 ,0341 .20 100 
13000 ,0317 ,045 

CP36 
-' 

CObRIWE HYDROGRAPHS 58834 & SUB35 
247 tK 
250 Elt 



IHPUT 
iIHf 

E 

KX SUB36 
X K  RUBCF: fa@ SUP-BAEIW 30 4 ROUTE CP 36 
EA i.4538 
LS 72 2.11 
02 116 ,0213 .!P 100 
RR 7767 ,0291 .045 TRAP 50 130 YES 

X K  SUB37 
Kt! Ri?!OFF FRO# SUB-EASiH 37 b ROUTE SUE 36 
BA 1.18Y6 

E / 
LS 74 3 . U  
UK 61 ,0213 1 0  100 ": !! 

... PK 8433 ,0237 ,045 7RAP 50 130 YES 
HEC-1 IHPUT PAGE! 7 

4 

284 KK 58838 
265 K,Y RUXRFf FROB SUB-BASIN 38 6 ROUTE SUE 37 
266 6 A  1,2597 
267 LS 74 
268 UX 84 ,021J .fO 100 
269 RE 8300 ,0178 '045 TRAP 50 150 YES 
270 I I  

SGHEtfATIC DiAGRAB OF STREAH HETUORX 

IY) ROUTING I - - - ! )  DIYERSIOH 
(.! CPHHECTOR !<---! RETURN 0F PIYERTED FLUY 
SUB1 

SUB2 

SUB3 

CP4 ........................ 
v 
Y 

SUB4 tYP 
v 
V 

SUB5 $ X I  
Y 
Y 

SUB6 ttt 



I 
It? 

Y 
SUB? ttt 

Y 
Y 

SUE10 t r x  

Y 
Y 

SuRi3 8x8 
Y 
Y 

$0614 ILL 

.......... CP21.. 
r 
Y 

SUB21 ttf 



SUB35 

iP36.. .......... 
V 
Y 

SUE36 ftt 
Y 
Y 

SUE37 ttl 
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XYDRQGRAPH AT 

HYDROCRAPH AT 

HYDROSRAPH AT 

1 ? CQrYEIHEP AT 
f CP3h  178. 6.50 73.  ?6. 26. 2.13 

I HYDROGRAPH AT 
t SUE36 208. 7.08 99. 36. 36, 3.58 

1 .  HYDROGfiAPH AT 
SUE37 222. 7.58 133. 50. 50. 4.77 

I + 

BYPROGRAPH A1 
St1838 212. 8.08 152. 59. 59. 6.03 

I 
ttf #OR#A! E K E  Of HEC-1 1XT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 83 



I f tX i t t$XX?~ff t l t tJ f t tX~I .1 l tY~f t t~f?~t?t~f  
t t 
t FL0OD HYERDGRAPH PACIAGE IHEC-!I t 
X FEBRUARY 1981 r 
+. REYISED JO OCT 81 X 
, 
XRUH BATE IE0, JUL 20 1988 TJXE 11:16:19t 
f 
if~tt~?ttXX;XfX~LX?ItI1tXt~iII~i1XIZYlX?X 

X X X X X X X X X  X X X X X  X 
X X X  X X X X  
X X X  X X 
X X X X X X X  X X X X  X X X X X X  X 
X X X  X X 
X X X  X X X 
X X X X X X X X X  X X X X X  X X X  

t 
t U.S, ARXY C0RPS OF ENGINEERS 
$ THE HY0RaL061G EHGIHEERIHG CEHiER 
t 607 SECOND STREET 
8 DAVIS, CALIFORNIA f5616 
f (716) 440-3285 OR !FTS! 448-328: 
1 
f$~XXX?Y8ZXlt!f?ttXt.XXXtti?$?XtfifiI? 

THIS PROGRAX REPLACES ALL PREVIOUS YERSIOBS OF HEC-1 KHDWN AS HECl !JAN 731, RECIGS, HEClDB, AH0 HECIXW, 

TRE DEFJHITIOHS OF VARIABLES -RTIIP- IHF -R?IOR- HAYE CHAHGED FRDn THOSE USED #IT# THE 1973-STYLE IXPUT STRUCTURE. 
THE DEFINlTION Of -AHSKK- OH RU-GARB HAS CHANGED KITH REYISIONS DATED 28 Sf? 81. SEE SEPTEHEER 1981 IHPUT 
DESCRIPTIO# FOR HEM DEFIHITJOHS, 

1 HEC-1 INPUT PAGE 1 

LINE 
I 

3 
4 

10 .....,. 1 ....... 2 .,,,.., 3,. ..... 4......, 5 ,,,. ,.. 6,,,...,7.,,,,,.6, ,,,, ,, 9...,,,10 
10 GENERA! bRd1NbGE PLAH FOR NORTH SCOTTSEALE, EXISTIKG CBH0ITl0NS 
ID ncl@~L--- SUB-EASIH SERIES 1 TO 38, OUTER LOOP XATERSHEC 
ID -24-n~ SruRni USING scs TYPE IIA'RAIHFALL DISTRIBUTIOI 
10 RAINFALL FRO6 HOAA ATLAS, USING 10 S? XI AREAL REDUCTION FLCTBfi 
tDIAGRAH 
IT 5 18XAR88 0 289 
10 5 0 
IH 30 18HAR88 0 

RUNOFF FRO# SUB-EASIH I 
.3371 
2.55 

0 ,005 ,007 ,010 ,013 0 1  ,021 ,028 .O32 .044 
,057 ,100 ,660 ,745 ,776 .800 ,816 ,830 ,840 ,850 
,861 -868 ,878 ,884 891 ,900 ,905 ,912 .?I? .923 
,130 ,934 ,939 .944 ,150 .958 .I61 ,963 .969 ,971 
,974 ,979 ,981 .?85 ,989 ,971 .993 ,996 1 .OOO 

75 
255 ,0242 '20 100 
7160 ,0269 .045 TRAP 35 3 



LIHE 

IS 83 1.28 
!la 337 ,03!)8 .20 100 
Rb 24000 ,0196 ,045 TRAP 35 3 

EA ,5446 
LS Sf 1.44 
@I 255 - ,0262 .20 100 
Ri 16400 ,0201 ,045 TRAP 35 3 

6b CPJ 
KK COdBIHE HYCROGRAPHS SU61, SUB?, d SUB3 
HC 3 

SUB4 
EP RUBOFF FRCK SUB-BASIX 4 d ROUTE CP 4 
BA 1,5102 
IS 73 3.05 
UK 84 ,C213 ,10 100 
RK 16633 .019! .045 TRAP 50 100 YES 

XX $065 
6K RUHOiF FRO6 SUS-BASIF 5 B ROUTE S!rB 4 
BP. 1.8713 
LS 74 1.29 
Uh 81 ,0213 ,I!? 1C0 
RX 11433 .Of75 ,045 TRAP 50 130 YES 

HEC-1 ItiPUT 

Kt: SUB6 
b# RUHOfF FRCF SUB-PASIH 6 d ROUTE SUB 5 
BA 2.7719 
LS 74 
16 146 ,0213 .I0 100 
RX 16100 ,0124 ,045 TRAP 50 150 YES 

XX SUB7 
xn RUBOFF ~ R D K  SUB-BASIN 7 
BA ,6690 
IS 78 2.13 
UX 255 ,0262 .?0 100 
RX 12200 ,0197 ,045 TRAP 50 50 

!;X SUE8 
KK RUHOFf FRO# SUE-BASIX 8 & ROUTE SUB 7 
EA 1,0885 
LS 74 2.71 
OK 116 ,0213 .I0 100 
RK 10550 ,0196 ,045 TRAP 50 100 YES 

bX SUB9 
KK RUHOfF fRO6 SUB-PASIX 9 & ROUTE SUB B 
84 1.4553 
LS 74 



LINE 

UR 95 ,021; .I0 100 
Rb 10700 .Of87 ,045 TRAP 50 130 YES 

t;X SUB10 
R K  RUHDFF ~ f i ~ n  SUB-BASIN 10 ROUTE SUB 9 
BA ?.lid4 
is 74 
U X  f07 ,0213 .I0 100 
RX 12600 ,0137 ,045 T%AP 50 175 YES 

Xi; SUE11 
KX RUHDff FRDn SOB-BASIN 11 
Bi! ,5865 
I S 74 1.53 
Oh 150 ,0425 '20 100 
Rt; 6200 ,0226 .045 TRAP 50 $0 

XK SUB12 
K4 RUXOFf FROB SUB-BASIH 12 L ROUTE SOB 11 
EA 1.3317 
LS 74 1.39 
#!; 95 ,0213 .10 100 
RR 9,550 ,0214 .045 TRAP 50 100 YES 

HEC-1 IKPUT P A G E  3 

IK SUB13 
II RUN OF^ fRon SUB-BASIN 13 4 ROUTE SUB 12 
BA 1.2211 
lS 74 
Uf: 86 ,0213 -10 100 
RX 10533 .019? ,045 Tfi AP 50 130 YES 

Kt; Sufi14 
xn RUNOFF FROP SUB-BASIY 14 4 ROUTE SUB 13 
BA 1.1201 
LS 74 
UX 10! ,0213 .10 100 
Rh 11200 ,0142 ,045 TRAP 50 150 YES 

XX SUBlb 
b4 PUPCff fR0W SOB-BASIK 16 
84 1,4807 
IS 83 
UI ?I7 ,0581 .20 10C 
RX 14800 ,0216 .045 TRAP 25 3 

KK SUB17 
K4 RUNBff fRDF SIB-BASIX 17 
PA 1.145V 
lS 83 
UK 285 .0421 .26 100 
1t; 12200 ,0254 ,045 TRAP 25 3 

X X  SUBIR 
XI RUNOFF fR6C SUB-SASIH 18 



LINE 

BA 1.2670 
1s 83 
llb 285 .0421 .20 100 
Rt; 1$$jfi .015F ,045 TRAP 25 3 

! CP19A 
6!! COBB!HE HYDROGRAPBS SUE16, SUE17, d SUBIR 
HT 3 

Xb SUB15 
Kt! RUNOFf FRO6 SUB-BASIN 15 
BA 1.3327 
1 S 82 
86 217 ,0581 .20 100 
Rb 21200 ,0236 ,045 TRAP 25 3 

HEC-1 INPUT 

Kt; CP19C 
RI! CGXBI!E HYDROGRAPHS SUE15 d CP196 
HC 2 

at; SLlBl? 
Rk' RUHOFF FED8 SUB-BASI# 19 & ROUTE CP 19C 
6.4 ,1774 
1 S 64 
UR 275 .0800 .20 100 
kt 3730 ,0352 ,045 ,160 TRAP 15 3 
RK 1800 ,0200 ,045 TRAP 50 30 YES 

K K  SUB20 
f;# RUNOFF FRO# SUB-BASIK 20 
BA ,5698 
LS 84 
UR 309 .0750 .20 100 
RR 9640 ,0197 ,045 TRAP 15 3 

XK SU621 
XS RUHDff FRDX SUB-BASIN 21 & ROUTE CP 21 
#A 3,6841 
1 S 80 1.08 
UK 297 .0558 -20 100 
Rt 2io00 ,0196 .045 TRIP 50 30 YES 

KX SgB22 
fn RUHOFF FRO# SUB-BASIN 22 
b'A 1,3860 
1 S 84 

PAGE 4 



160 U i  225 ,0590 .?0 100 
161 RR 13000 ,0238 ,045 TRAP 25 3 

I 162 XX SUB23 
163 f R  .... RUNOFF FROB SUB-BASIB 23 

I 
164 @A. ,394: 
165 !S 84 
166 UK 225 ,0590 .20 100 
167 RR 10200 ,0304 ,045 TRAP 20 3 

I 168 RE CP24 
169 t;U COHBiHE HYDROGRAPHS SUE22 6 SUB23 

I ! 70 HC 2 

171 XI: SUB24 

1 
17; h.6 RUNOFF FRO8 SUB-BASIW 24 b ROUTE CP 24 
173 BA .4550 
174 L S 77 i ,07 

UK 2Y5 ,0438 .20 100 
RR 6800 ,0257 ,045 TRAP 15 3 YES 

HEC-1 INPUT 

RX SUB25 
bX RUiOFF FRDX SUB-BASIN 25 
BA 1.5216 
1 S 85 1.02 
UK 295 ,0438 .20 100 
RX 16700 ,0102 ,045 TRAP 25 3 

K K  SUB26 
RX RUNOFF FRO# SUB-BISIH 26 B ROUTE CP 26 
BA ,6015 
!S 74 1.51 
UR 200 .0250 .20 100 
RK 11400 ,0241 .045 TRAP 30 3 YES 

hR CP27 
XX CCXEIHE HYDROGRAPHS SUB21 d SUB26 
HC 2 

195 XX SUB27 
176 Kii RUh'CfF FAD8 SUB-BAS!# 27 b ROUTE CP 27 
197 BA ,7639 
198 !S 73 1,5? 
199 UR 151  ,0213 .10 100 
200 BK 3200 ,0310 .045 TRFP 1500 2 YES 

201 XK 511828 
262 XI! RU88ff FRO# SUB-BASI# 28 d ROUTE SUB 27 
203 BA 1,4235 
204 LS 73 1.27 

PAC; 5 



liX ?6 ,9213 .10 100 
R!; 9333 ,0303 ,045 TRAP 2500 2 YES 

Xi: SlIP?? 
Kh' RUSOFF f 4 0 8  SUB-BAS!! 29 B ROUTE SUB 28 
BA 1.8136 
!S 74 
liK 88 ,0213 .10 100 
RX 10900 ,0147 ,045 TRAP 3500 2 YES 

XK EUE30 
XK RBROFF FRO# SUB-BASJH 30 
61i 1.3296 
I S  82 1.52 
UR I 1 0  ,0408 .20 100 
RX 10640 .037i .Of5 TRAP 50 100 

HEC-1 I # P U I  

K SUB31 
KX RUNOFF FRO# SBB-BASIR 31 8 ROUTE SUB 30 
6.4 1,2325 
LS 74 3.20 
UK 102 ,0213 . I 0  100 
RK 9450 ,0228 .045 TRAP 50 I 3 0  YES 

XX SUB32 
XB RB#DFF FRO# SliE-fiRSi# 32 8 ROUTE SU8 3 1  
B A  1.3985 
LS 74 2.99 
UX 67 ,0213 .10 100 
RK 9300 -0214 ,045 TRAP 53 130 YES 

K K  SUB33 
K# RUNOFF FRO5 SUB-BASJI 33 & ROUTE SUB 32 
BA 1,5717 
I S  74 
UX 39 ,0213 .10 100 
RK 9500 .Old! .045 TRAP 50 175 YES 

XX $0834 
KU RUNOFF FRO8 SUB-BASIH 34 
BA .843J 
I S  77 2.43 
1% 110 ,0408 .20 !00 
RX 6800 ,0644 .045 TRAP 50 100 

KK SUB35 
~ f l  RUWCFF FROB SUB-BASIH 35 
BA 1.2879 
!S 7q 1.43 
Ub 265 ,0381 .23 100 
P L  13000 .0319 ,045 TRAP 50 100 

XK CP36 
Kh' CRBBlWE HYDROGRAPHS SUB34 & SUB35 



INPUT 

h K  SUB36 
XI k!'HBFF FROX SOB-BAS!# 36 8 kCUTE 6P 36 
$ A  1.4538 
IS 72 2.11 
UE !Ib ,0213 .!O 100 
RK 7767 ,0281 ,045 TRAf 50 130 YES 

SUE37 
d l  RUXOff FRCH SUB-BASI# 37 & ROUTE SUY 36 
6'4 1.!?76 
iS i4 1.58 
lit: 61 ,0213 -10 100 
RK 8433 ,0237 ,045 TRAP 50 130 YES 

HfC-1 IHPUT 

264 1;1! SUBJB 
265 XK RUBOF; FRDH SUB-BASIH 38 B RCUTE SUB 37 
266 BR 1.2517 
267 1 S 74 
368 UK 84 ,0213 .I0 100 
269 RK 8300 ,0176 .015 TRAP 50 150 YES 
270 ZZ 

IV! RCUTING i---!I DIVERSIOH 
I.! CDHllEClQR i!---! RET8RB Of DIVERTED fLCl 
SUSl 

SL'R3 

CP4.. ...................... 
v 
Y 

SUE4 XI.% 
Y 
Y 

SUBS $ X I  
I' 
Y 

SUB6 ?tt 



SUE1 1 
Y 
Y 

~ u f i i ?  xrr 
V 
Y 

$0613 xtt 
'i 
Y 

SUE14 t l t  

Y 
SLlBl l  t t t  



SUEJO 
Y 
Y 

SUB31 ttf 
I' 
L' 

SUE32 tfX 
Y 
F 

SFB33 tYt 
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I 
t $116'33 485. 7.75 285 .  103. 103. 5.53 

HYDROGRAPH kt 
t SUE34 275. 6.1: 51, 17. 17. 0.84 

I HYDROGRAPH AJ 

HYDROGRAPH AT 
SUB36 509. 4.75 194. 67. 47, 3.5s 

HYDROGRAPH AT 
SUB38 553. 7.50 305. 109. 109. 6.92 

I tt l  NORXAL EID OF XEC-1 t t t  



X X X X X X X X X  X Y X X X  X 
X X X  X X X I  
X  Y X  X X 
X X X X X X X  X X X X  x X X X X X  X 
X X X  x X 
x X X  X X X 
X X X X X X X X X  X X X X X  X X X  

IttttttXlttXXttltttYYttt~XtttXttPXtXXX~ttt XYXltttttttXtltb?ttXXttXItttYtXXfYt?tt 
t t t 
t FLOOD HYDROGRAPH PACKAGE (KC-11 t t U.S. AR%Y CORPS OF ENGINEERS 
1 fEEfiUAfiY 1981 t t THE IYDROLOGIC EHGIHEEkIKC CEHTER 
t REVISE@ 30 0CT 81 t X 609 SECOND STREET 
I X X BAIIS, CA!IFORHIA 95616 
6RUH PATE HED, JUL 20 19RR TI61 11:14:00t t 1916) 440-3285 OR ifTSi 448-3285 
t t X 
t . t ~ t t t t t t t t t ~ t ? t t ~ t t t ~ t x t ~ t ~ t ~ t t t ~ x ? ~ t ~ ~ ~  ~ t t ~ x t t ~ t ~ i t t t ~ t t ~ x t x x r t t r t x y t r t t x t ~ ~ t  

THIS PROGRAfl fiEPLdCES ALL PREVIOUS YERSIOHS OF HEC-1 XNOhH AS HE61 (JAN 73J, HECJGS, HECJDB, AH@ HECIKK. 

THE DEFIHITIONS OF VARIABLES -RTIIP- AND -RTIOR- HAVE CHANGED FRO% THOSE USED BITH THE 1973-STYLE INPUT STRUCTURE. 
THE PEiIHITIOH Bf -A%SKK- ON fin-CARD WAS CHANGED WITH REYISIOHS DATED 28 SEP 81. SEE SEPTE#BER 1981 INPUT 
DESCRIPTIOH FOR NEW DEFINITIONS. 

I HEC-I INPUT PAGE 1 

LINE ID ....... 1 ....... 2.,,,,,.3.. ,..,. 4. ,..,.. 5 .... ,.. 6.,,,,,.7,,,,,,,8.n,,,..?...,.,10 
1 ID GENERAL PRAIHAGE PLAN FOR #ORTH SCPTTSDALE, EXISTING CPNPITIPHS 
2 ID RODEL -- SUB-BASIN SfRIES ! TO 36, CUTER LOOP WATERSHED 
3 IB 24-HR STORk, #SIB$ SCS TYPE 111 RAINFALL DfSTRIPUTION 
4 ID fiA1NFALl FRO6 NOAA ATLAS, USIWG 1O SQ 81 AREAL REDUCTION FACTOR 

fPIAGRAtl 
5 IT 5 JRHARRB 0 289 
6 10 5 0 
7 IN 30 18UAR86 0 

B KK SUE1 
9 Kt RUNOFF FRO# SUB-BASIN 1 
10 PA .3571 
11 PB 2.96 
12 PC 0 ,005 ,009 ,010 ,013 ,019 .021 ,028 .032 ,044 
13 PC ,057 .I00 ,660 .745 ,776 .800 ,816 .830 .840 ,850 
14 PC ,861 .86B ,878 .884 1 ,900 ,905 ,312 ,919 ,923 
15 PC ,930 ,934 ,957 ,944 ,950 ,955 ,961 ,963 ,968 ,171 
16 PC ,974 ,979 ,961 ,985 ,989 ,991 ,993 ,996 1,000 
17 , LS 75 
18 UK 255 ,0262 .20 100 
19 RK 7160 ,0289 ,045 TRAP 35 J 

20 Kh' SU82 
21 X I  RUNOFF FROI SUP-PASIH 2 
22 BA 1.2170 

~~. . . . .  . . . . . . . .  . . . .  . . . .  . . . . . . .  . . . .  



LINE 

LS 63 1.26 
UK 337 ,0308 .20 100 
RK 24000 ,0196 ,045 TRAP 35 3 

XX SUE3 
K# RUNOFF F%OK SUB-ERSIb 3 
ER ,5448 
LS 81 1.44 
UX 255 .0?6? '20 100 
RX l64UV .02?1 ,045 TfiPP 35 3 

KK SUB4 
K# RUNOFF FROM SUE-EASIR 4 d ROUTE CP 4 
BR 1.5102 
LS 73 3.05 
UX 84 ,021.3 . l 0  100 
RK 10633 0 1 1  .045 TR.4P 50 100 YES 

KK SUB5 
K# RUHDFF fR0X SUB-RASIH 5 6 ROUTE SUE 4 
BA 1.8713 
LS 74 1,29 
UX 6 1  .P213 .10 100 
RK 11433 ,0175 ,045 TRAP 50 130 YES 

HEC-1 INPUT 

K t  SUB6 
KrC RUNOFF FHDX SUB-BASIN 6 6 ROUTE SUB 5 
EA 2.7718 
L:: 74 
UK 146 .0213 .10 100 
RX 16100 ,0124 .045 TRAP 50 150 YES 

kK SUB7 
XX RUNOFF FRO# SUB-BASIN 7 
BA ,6690 
LS 78 2.13 
UX 255 ,0262 .20 100 
RX 12200 '0197 ,045 TRAP 50 50 

KX SUB6 
KH RUHDFF FROB SUE-BASIH R 6 ROUTE SUB 7 
8A 1.0885 
I S  74 ?.71 
UK 116 .0213 -10  100 
RK 10550 ,0196 ,045 TfiAP 50 100 YES 

KX SUB? 
KX RUHPFF FRO# SUE-BASIH 9 b ROifTE SUB 8 
!A 1.4559 
LS 74 

PAGE 2 



UK 95 ,0213 .10 100 
RX 10700 .PI87 ,045 TRAP 50 130 YES 

[I SUE10 
X RUNOFF FROM SBB-BASI# 10 ROUTE SUB 9 
Bl! 2.1144 

74 1s 
UK 107 ,0213 -10 100 
RI 12400 ,0137 ,045 TRAP 50 175 YES 

X K  SUB11 
Air RUHOFF FRO# SUE-BASJH 11 
BA ,5865 
1s 74 1.53 
UI 150 ,0425 .20 100 
RK 6200 .0226 ,045 TRAP 50 50 

XK SUB12 
KX RUNOFF FROX SUB-BASIN 12 P ROUTE SUB 11 
BA 1.3317 
IS ' 74 1.39 
UX 95 ,0213 .10 100 
RK 9850 .a214 ,045 TRAP so roo YES 

HEC-1 INPUT PAGE 3 

KI SUB13 
KX RUtiOFf fRCI SUB-BASIN 13 & ROUTE SUB 12 
BA 1.2211 
1s 74 
U f; 86 ,0213 .10 100 
RK 10533 ,0192 ,045 TRAP 50 130 YES 

KK SUB14 
K x RUHOfF FROM SUB-BASIN 14 & ROUTE SUB 13 
RA 1.120Y 
1s 74 
UK 101 ,0213 .10 100 
RK 11200 .0142 ,045 TRAP 50 150 YES 

KK SUB16 
KH RU#OfF FROX SUB-BASIN 10 
RA 1.4809 
IS 83 
UK 217 ,0581 .20 100 
RX 14800 ,0216 ,045 TRAP 25 3 

KK SUB17 
M RUECFF fROX SUB-BASIX 17 
BA 1.1459 
LS 83 
UK 285 ,0421 .20 100 
RK 12200 .0?54 -045 TRAP 25 3 



LINE 

XK CP19E 
nn ROUTE C P J E A  TO CPIDB 
RX 1100 .a155 0.045 TRAP 35 3 

KK sua15 
bK RUKOFF FROB SUP-BASIN 15 
PP 1.:527 
LS 62 
UK 217 ,0581 ,20 100 
RK 21200 ,0236 ,045 TRAP 25 3 

HEC-I INPUT 

KK SUE19 
K# RUNOFF FRO# SUB-BASIN I? & RDUTE CP 19C 
BA ,1774 
IS 84 
BK 273 .0800 .20 100 
RX 3'!0 ,0352 ,045 ,160 TRAP 15 3 
RK 1800 '0200 ,045 TRAP 50 30 YES 

RK SUB20 
rn RUNOFF FRDH SUB-BASIN 20 
BA ,5598 
LS 84 
UX 300 ,0750 -20 100 
fib 9640 .0197 ,045 TRAP 15 3 

I:K CP21 
hK COKBINE HYCROGRAPXS SUB19 & SUB20 
HC 2 

XK SUB21 
K H  RUNOFF FRO# SUB-BASIH 21 1 ROUTE CP 21 
BA 3.6841 
LS 80 1.08 
UK 297 ,0558 .20 100 
Rh 27600 ,0196 ,045 TRAP 50 30 YES 

Cb SUP22 
bX RUNOFF FRDH SUB-BASIN 22 
BA 1.3860 
LS 84 



UK 225 ,0590 ,20 100 
RX 13000 ,0238 ,045 TRAP 25 3 

l f  SUB23 
K!! RUNOFF FRffiI SUE-BASIH 23 
Bk . n 4 5  
LS 84 
OX ?25 ,0590 .20 100 
RX 10200 ,0304 ,045 TRAP 20 3 

KX CP24 
XI! COUSINE HYDROGRAPHS SUE22 d SUE23 
HC . 2 

XK SUE24 
Kn" RUHOFF FRO# SUB-BASIH 24 & ROUTE CP 24 
BA ,4550 
1 S 77 1.07 
86 295 ,0438 '20 100 
RK 6800 ,0257 .045 TRAP 15 3 YES 

HEC-1 INPUT PAGE 5 

XK Sufi25 
EX RUHOFF fROR SUB-BASIN 25 
@A 1.5216 
1s 85 1.02 
UX 295 ,0438 .20 100 
RK 16700 ,0302 ,045 TRAP 25 3 

XX CP26 
XX COXGIWE HYDROGRAPHS SUB24 8 SUB25 
HC 2 

KK SUB26 
K!! RUNOFF FRO# SUB-EASIH 26 & ROUTE € P  26 
BA ,6095 
LS 74 1.51 
UX 200 .0?50 .20 100 
RK 11400 .0241 ,045 TRAP 30 3 YES 

LK SUB27 
X X RUh'OfF FRO# SUB-BASIN 27 8 ROUTE CP 27 
PA ,7639 
1s 73 1.59 
UX 159 ,0213 .10 100 
RE 3200 .0310 ,045 TRAP 1500 2 YES 

i t ;  suezs 
h.n RUNOFF FROK SUB-EASIN 28 8 1DUTE SUB 27 
BA 1.4235 
I S  7.3 1.27 



UX 96 ,0213 .10 100 
RR 9333 .OJ?J ,045 TRAP 2500 2 YES 

X i  SU629 
X# RUHOfF FRO1 SUB-EASIX 29 d ROUTE SUB 28 
8 1  1.8786 
LS 74 
Ul; 88 ,0213 .10 100 
RX 10900 .Of47 ,045 TRAP 3500 2 YES 

KX SU330 
X t i  RU#DFF F R C ~  SUB-BASI! 30 
BA 1.3296 
LS b'2 1.52 
Uh' I f 0  ,0448 .20 100 
RR 10640 ,0371 .045 TRAP 50 100 

HEC-1 IliPUT 

KK SUB31 
Kfl RUNOFF FROB SUB-BASIN 3 1  8 ROUTE SUB 30 
EA 1.2325 
!S 74 3.20 
UX 102 ,0213 ,10 100 
RK 9450 .0228 .015 TRAP 50 130 YES 

XX SUB32 
~n RUXOfF FROB SUB~BAfIh' 32 8 ROUTE SUB 3 1  
8.4 1.3985 
LS 74 2.99 
UX 67 ,0213 -10  100 
8% 9300 ,0214 ,045 TR AP 50 130 YES 

XK SUB33 
KH RU~DFF ~ R O U  SUB-BASIN 33 & ROUTE SUB JZ 
BA 1.5717 
1s 74 
UK 89 ,0213 .10 100 
RK 9500 ,0161 ,045 TRAP 50 175 YES 

KX SUB34 
Kfl RUNOFF FROM SUB-GASIN 34 
BA .8433 
LS 77 2.43 
UK 110 .O408 .2C 100 
RX 6800 A 6 4 4  ,045 TRAP 50 100 

PAGE i 



252 KK SUB36 
253 KX RUHUfF FRO# SUB-BASIN 36 8 ROL'TE CP 36 
254 5.4 1.4538 
255 LS 72 2.11 
256 OK I16 ,0213 -10 100 
257 RK 7767 ,0281 ,045 TRIP 50 130 YES 

?58 KK SUB37 
259 K #  EUH0ff FRO# SUB-BASJH 37 4 ROUTE SOB 36 
260 B A  l.lfic6 
261 IS 74 9.58 
262 U6 61 ,0213 .I0 100 
263 RK 8433 ,0237 ,045 TRAP 50 130 YES 

HEC-1 INPUT 

LJXE ID ....... 1 ....... 2 ....... 3333.333444..44.5 ....... 6 ....... 7 ....... 8 ...,..a 9 ...... 10 
264 KK SUB38 
265 Kt RUXCff FRO# SUB-BASIH 38 4 ROUTE SUB 37 
266 BA 1.2597 
267 LS 74 
268 UK 84 ,0213 .10 100 
269 RK P30O ,0176 ,045 TRAP 50 150 YES 
270 ZI 

IVI ROUTING I - - - ) )  DIvERSJO~ 
(. ! C@KHEC!OR I ( - - - !  RETURN Of DIVERTED FL@Y 
SUB1 

SOB2 

SUB3 

CP4 ........................ 
V 
Y 

SUB4 tf t 
V 
Y 

SUB5 f r t  
Y 
v 

SUB6 t t t  

PAGE 7 



Y 
SUE9 ttf 

v 
Y 

SUE10 trt 

SUEZ? 



CP27...,. 
v 
Y 

SUB27 t t t  
Y 
Y 

SUB28 tt! 
Y 
Y 

SUB29 t t t  

C P 2 4 ,  ........... 
Y 
I' 

SUE24 Xtt 

Y 
I' 

SUP36 Rtt 
I' 
v 

SUE37 t t t  
Y 
v 

SUB38 Ytf 
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HYDROGRAPH AT 
SOB7 

HYDROGRAPH AT 
S U B 8  

HYDROGRAPH AT 
S U B 1 0  

HYDROGRAPH AT 
S U B 1 3  

HYDROGRAPH AT 
S U E 1 7  

ROUTED TO 
C P l 9 B  



2 COXBIKED AT 

HYDROGRAPH AT 

HYDROGRAPl AT 

2 C0881NfD AT 

XYDROGRAPX AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 c0nBInfD AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 CDtUIHEl AT 

HYDROGRAPH AT 

2 COXBIHED AT 

XYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 



HYDROGRAPH A7 
SUB33 

HYDROGRAPH AT 
SUE34 

HYPROGRAPH AT 
SUB35 

2 COKBIHED AT 
CP36 

HYPRDGRACH AT 
SUB36 

HYDROGRAPH A J  
SUB37 

HYDROGRAPH AT 
SUB38 

I 
f t t  HORKkL END O f  HEC-1 tlt  



X X YXrXXXX 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 XXXXXXX XXXXX XXX 

JtttXtftttXtC~~Y$ttYXt~tttt#ttttXtttXtXttt ' tfXXl~~fttttfXIftltiXYXtXXtftt.YfXYYY.tt8 
t t f + 

t FLOOD HYDROGRAPH PACRAGE (HEC-11 t X U.S. ARXY CORPS Of EXGIHEERS t 
P fERRUAfiY 1781 f t THE HYDdDlDGIC ElGJHEEdiHG CEWTER t 
x REVISED 30 OCT $1 r t io? SECCHD STREET t 
X I i DAYIS! CALIFORHJl 95626 f 
XRUH DATE XED, JUL 20 1988 TIKE 11:13:39X Y (8161 440-3285 OR (FTS! 448-3.285 t 
t I I .t 
~ L X ~ X ~ ~ X ~ ~ X X X X ~ ~ Y ~ X Y ~ X Y ~ Y ~ L ~ : ~ ~ X ~ X X X ~ . ~ X I ~ X  r r r ~ ~ ~ ~ t r t t r ~ t ~ ~ ~ ~ ~ t t t ~ t t t ~ x ~ ~ ~ ~ t t ~ ~ ~ x ~  

THIS PROGRAI REPLACES ALL PREYJOUS YERSIOHS Of HEC-1 KHOUH AS HECJ (JAt 731, HECIGS, HECJUB, RHD XEC11l. 

THE DEfJHITiONS OF YARIAELES -RTJXP- ARD -RTIOR- HAVE CHANGED fROI THOSE USED XITH THE 1973-STYLE IHPUJ STRUCTURE.. 
THE DEFIHJTIOH OF -AKSXK- 08 RI-CARD RAS CHANGED XJTH REYISJOHS DATED 28 SEP PI. SEE SEPTEIBER 1981 INPUT 
DESCRIPTION FOR HEW DEFIHITIONS. 

1 HEC-1 IHPUT PAGE 1 

LIKE ID ...... ,I ....... 2...,,,,3 ,.,.,., 4 ,,,,,,. 5,...,,.6., en,,, 7 , , ,a, . .  8,.,,.,,9,,..,,10 
1 ID GENERAL URAIHAGE PLAH FOR HORTH SCOTTSDALE, EXISTIXG COHDITIONS 
2 ID HODEL + -- SUB-BAS!# SERIES 1 TO 38, OUTER LOOP UATERSHED 
3 ID -24-HR STORK, USIHG SCS TYPE IIh RAIHFALL DISTRJBUTIOH 
4 ID RAIH~All FRO# IOAA ATLAS, BSlUG 10 SQ UJ AREAL REDUCTIOH FACTOR 

XDJAGRAn 
5 IT 5 18IAR88 0 289 
6 IO 5 0 
7 IN 30 181AR88 0 

8 KK SUB1 
? KK RUHOFF FRO# SUB-BASIH 1 
10 BA ,3371 
11 PB 3.46 
12 PC 0 .a05 .O09 ,010 .013 ,019 ,021 ,028 .032 .044 
13 PC ,057 ,100 ,660 .745 ,776 ,800 ,816 ,830 ,840 '850 
14 PC ,861 .868 .878 .884 .E?1 ,900 ,705 ,912 ,919 ,923 
15 PC ,930 ,934 .93? ,944 ,950 ,958 ,961 .?63 ,769 ,971 
16 PC ,974 .979 ,981 ,185 ,989 ,991 ,993 ,996 1,OOU 
17 LS 75 
I8 UK 255 ,0262 .2O 100 
19 RK 7160 .0289 .045 TRAP 35 3 

20 XK $1182 
21 K# RUHBFf fROK 35-BASIN 2 
22 %A 1.2170 

// 0 



I 25 RX 24000 ,0196 .045 TRAP 35 

16 KI; SUB3 

I 
27 XX RUNPfF ftPK SUB-BASIW 3 
28 BA ,5448 
29 i S  $1 1.44 

UK 255 ,0262 .20 100 
RX 16400 ,0201 ,045 TRAP 35 

Kt; CP4 
K!! COHBlHE HYDROGRAPHS SUEZ, SUB?, 6 SUE3 
hC 3 

Kb SUB4 
i X  RllHOff fROB SUB-BASIW 4 & ROUTE CP 4 
SA 1.5102 
1S 73 3.05 
U b  84 .0213 . I 0  100 
RK 10633 ,0191 ,045 TRAP 50 

KK SUP5 
K!! RUWOff FRCX SUB-BASIH 5 d ROUTE SUB 4 
EA 1.8713 

RX 11433 .a175 ,045 TRAP 50 
HEC-1 I n P u r  

RK SUB6 
KII RUNOFF f ~ o n  SUB-BASIN 6 & ROUTE SUB 5 
BA 2.7719 
I S  74 
UK 146 . f i l l 3  . I 0  100 
RR 16100 .0124 ,045 TRAP 50 

KK SUB7 
XI!  RUNOFF fR0H SUB-GASIX 7 
BA ,6690 
1s 78 2.13 
UK 255 .0262 .20 109 
RK 12200 ,0197 .U45 TRAP 50 

KK SUB8 
I n  RUHPFF FfiOn SUB-BASIH 8 8 ROUTE SUB 7 
BA 1.0885 
1S 74 2.71 
OK 116 ,0213 .10 I 0 0  
Rb 10550 .Ol?b ,045 TRAP 50 

KX SUB9 
I;!! RUIOff FRPII SUP-FASII 9 L ROUTE SUB 8 
BA 1.4559 
I S  74 

100 YES 

130 YES 

.... 7 ....... 8 ....... 9 ,,,,.. 10 

150 YES 

I 0 0  YES 

PAGE 2 



UK 15 .0213 .10 100 
RX 10700 ,0187 ,045 TRAP 50 

KX SUB10 
X W RUNOFF FRO! SUB-BASIN 10 RCBTE SUB 9 
BP 2.1144 
IS 74 
BR 107 ,0213 .10 100 
RX 12400 ,0137 .045 TRAP 50 

Kt; SBBl! 
KR RBXDFF FRDn SUB-BASIN 11 
8.4 ,5845 
LS 74 1.53 
UX 150 ,0425 .20 100 
RK 6200 ,0226 ,045 TRAP 50 

KK SUB12 
XR P:ltOfF FROK SUB-BASIN 12 B ROUTE SUE 11 
PA 1.3317 
IS 74 1.39 
UT; 75 ,0213 .10 100 
@ C  ?850 ,0214 ,045 TRAP 50 

HE€-1 IWPUT 

KK SUB13 
K# RUNOFF FROn SUB-BASTI 13 B ROUTE SUB 12 
BA 1.2211 
!S 74 
UX 86 ,0213 .I0 100 
RX 10533 .Of92 ,045 TRAP 50 

XK SUB14 
EH RUNOFF F R D ~  SUB-BASIN 14 8 ROUTE SUB 13 
BA 1,1209 
1s 74 
UK 101 ,0213 .10 100 
RK 11200 .Of42 ,045 TRAP 50 

130 YES 

175 YES 

100 YES 
PAGE 3 

130 YES 

150 YES 

KK SUB16 
XU RUkOFF FROB SUB-BASIN 16 
6A 1,4809 
iS 83 
UK 217 ,0581 .20 100 
RK 14900 ,0216 .045 TRAP 25 3 

h'K SUB17 
KII RUHOFf FROR SUB-BASIN 17 
BA 1.1459 
IS 83 
UK 285 ,042! .20 100 
RX 12200 ,0254 ,045 TRAP 25 

KK SUB18 
KH RUNOFF FA01 SUB-BASIN 18 



XK CPi9A 
KX COUBINE HYDROGRAPHS SUB16, SUBl7, 6 SUB18 
HC 3 

KX CP19B 
XU ROUTE CP19A TO CPl9B 
RX I 1 0 0  ,0155 0,045 TRAP 35 3 

KK SUB15 
xn RUNOFF FRPU SUB-BASIX 15 
BA 1.3327 
LS 82 
UX 217 .05El .20 100 
RK 21200 ,0236 ,045 TRAP 25 3 

HEC-1 INPUT 

XK SUB19 
KI! RUNOFF FRO1 SUB-BASlU 19 & ROUTE CP 19C 
BA ,1774 
I S  84 
UX 275 ,0800 .20 100 
RK 3730 ,0352 -045 ,160 TRAP 15 3 
RX 1800 ,0200 .a45 TRAP 50 30 YES 

K K  SUB20 
KU RUNUfF FRPX SUB-BRSIN 20 
BA ,5698 
LS 84 
UK 300 ,0750 .20 I 0 0  
RK 9640 ,0197 .045 TRAP 15 3 

KK CP21 
KX CUUBINE HYDROGRAPHS SUB19 6 SU820 
HC 2 

KX SUB21 
X'I RUUPff fRPU SUB-BASIN 2 1  & ROUTE CP 21  
Ed 3.6841 
I S  80 1.08 
UX 297 ,0558 -29 100 
RX 27600 ,0196 .a45 TRAP 50 30 YES 

KX SUE22 
KX RUNOFF FRPU SUB-BASIN 22 
BA 1.3860 
LS 84 

PAGE 4 



TRAP 25 3 

I 
LIHE 

177 

bh SUE23 
nn R U H O F ~   FRO^ SUB-BASIH 23 
EA ,3945 
1S 84 
UX 225 ,0590 .20 100 
AX 10200 ,0304 ,045 TR AP 20 3 

XX CP24 
XB CDlfEIHE BYDROGRAPXS SUB22 & SUB23 

KX SUE24 
Kg RUHOFF FROi SUB-BASIB 24 & ROUTE CP 24 
EA ,4550 
L S 77 1.07 
UX 295 .0438 .20 100 
RK 6800 ,0257 ,045 TRAP 15 3 YES 

XEC-1 INPUT 

KK SUE25 
XH RUNOFF FRDX SUB-BASIH 25 
E4 1,5216 
l S  85 1.02 
U I  295 .0438 .20 100 
RX 16700 ,030; ,045 TRAP 25 3 

XI: SUE26 
KI! RUHQFF FR0H SUB-BASIH 26 1 ROUTE CP 26 
BA ,6095 
LS 74 1.51 
UX 200 ,0250 .20 100 
RK 11400 ,0241 ,045 TRAP 30 3 YES 

XI: SUB27 
X I  RUHOFF FRDH SUB-BASIH 27 & ROUTE CP 27 
%A .7639 
LS 73 1.59 
UK 159 ,0213 .10 100 
RX 3200 ,0310 ,045 TRAP 1500 2 YES 

KK SUB28 
KX RUHDFF FRO# SUB-BASIH 28 1 ROUTE SUE 27 
%A 1.4235 
LS 73 1.27 

PACE 5 



UX 96 ,0213 .10 100 
Rh 9333 ,0303 .045 TRAP 2500 2 YES 

KK SIR29 
KX RUNOFF FROM SUB-EASIH 29 b fi0UTE SOB 28 
8 A  !,8786 
LS 74 
LIX 88 .0213 . I 0  100 
RK 10?00 ,0147 .045 TRAP 3500 2 YES 

XK SUB30 
I;# RUWPFF FRO# SUE-BASIH 3F 
BA 1,3296 
LS 82 1.52 
UX 110 ,0408 .20 100 
RK 10640 ,0371 ,045 TRAP 50 100 

KEG-1 !#PUT 

XK SUB31 
/:I fiUH0FF FfiUR SUB-EASIB 3 1  & ROUTE SUB 30 
BA 1.2325 
I S  74 3.20 
UK 102 ,0213 , lo  100 
RX 9450 ,0228 .045 TI1 AP 50 130 YES 

Kt; SUB32 
Kt! RUNOFF FROB SUB-PASIN 32 & ROUTE SUE 3 1  
BA 1.3985 
LS 74 2.97 
UK 67 ,0213 .10 100 
fiX 9300 ,0214 ,045 TRAP 50 130 YES 

Xh SUB33 
It! RUNOFF FRO# SUB-EASIH 33 6 ROUTE SUB 32 
6A 1.5717 
LS 74 
LIK 89 ,0213 .10 100 
RK 9500 ,0161 .045 TRAP 50 175 YES 

TRAP 50 100 

XX SUB35 
~n RUHUFF FRO# SUB-BASIH 35 
BA 1.2879 
LS 79 1.43 
UX 265 ,0381 .20 100 
R( 13000 ,0319 .045 TRAP 5 0  100 

PAGE 6 



252 KK SUB36 
75.3 K R  dUROFF FRO# SIB-EASJI 36 8 ROUT! CP 36 
254 Bk 1.4538 
255 LS 72 2.11 

I 256 UK 116 .0?J3 .I0 100 
257 RK 7767 .02S! ,045 Tfi AP 50 130 YES 

258 Kh SUB37 
259 RH RUNOFF FRDK SUB-GASIN 37 & ROUTE SUB 36 
260 5.4 J.JR?h 
261 LS 74 9.56 
262 UK 61 2 1 3  '10 I00 
263 RK 8433 .0237 ,045 TIAP 50 130 YES 

1 XEC-1 INPUT P.4GE 7 

....... ....... ....... ..... ....... ,...... ....... ,..... 8 LINE ID 1 2 3., 4.,,,,.,5 6 7 8 , , . a , , , ?  10 

I 264 KK SUB38 
265 K f i  RUNOFF FRO# SUE-BASIN 38 6 ROUTE SUE 37 
266 EA 1.2597 

C 
267 LS 74 
268 UX 84 ,0213 .10 100 
269 Rh 8300 ,0176 ,045 TRAP 50 150 YES 

INPUT 
LINE a NO. 

(Y! ROUTIHG (---I! DIVERSION 
i.! CONNECTOR I(---) RETURN OF DIVERTED FLOB 

8 SUE1 



SUB1 5 

CPl9C.'..... ..... 
Y 
Y 

SUB19 t t t  



SUB25 

.......... CP26.. 
Y 
v 

SUB26 Ptt 

CP27. .  .......... 
!' 
Y 

St627 Xtt 
Y 
v 

~wa xtf 
Y 
Y 

SL'E'?? XtY 

CPJL.. .......... 
Y 
Y 

SUB36 ttt 
Y 
Y 

SUB37 Itt 
v 
Y 

SUB38 tt.? 







2 C O l B I l E D  AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COXEINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COXEIHED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COkiEIHED AT 

HYDROGRAPH AT 

2 COk'BiHED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

CP19C 

SO819 

SUB20 

CP?1 

SUE21 

Sl lE22 

SUE23 

CP24 

SUE24 

SUB25 

CP26 

SUB26 

CP27 

SUE27 

SUB28 

SUE?? 

SUE30 

SLlR.31 

SUB32 



I 
HYPRDGRAPH AT 

+ SUP33 1142. 7.25 562. 190. 190. 5.53 

YYORDCRdPR AT 

HYDROGRAPH AT 



t FLOOD HYDROGRAPH PACKAGE IHEC-IJ t 
FEBRUARY 1981 t 

REVISED 30 OCT El t 
8 t 
XRUK DATE XEDt Jill 20 1988 TIHE 11:12:1!1 I ,  t 

X X XXXXXXX XXXXX X 
X k 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 

t U.S. ARfY CBRPS OF ENGINEERS 
X THE HYDRO!@GIC EWGINEfSIHG CEXTES 
i 607 SECOBD STREET 
X DAVIS, CA!lF@RNIA 95616 
t f?16! 440-335 OR !f?SJ 448-3285 
t 
tltfXX~~tXittttXXltXX%~XXi$ttXtX~IXPti 

I THIS PROGSAb REPlACES All PREYIOUS VERSIONS OF HEC-1 KHBYK AS HECl fJAl 731, HECIGS, HECIOB, AND HECIKX. 

THE DEFIHIJIOHS OF YARIAGLES -RTIRP- ARD -RTIOR- HAVE CHAHGED FRO# THOSE USED XITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEfIHlTIOR OF -AbSKK- ON Rb-CARD HAS CHAHGED WITH REYISIOHS DATED 28 SEP Pi. SEE SEPTEXFER 1981 INPUT 
DESCRIPTIOH FOR NEW DEFINITIONS. 

- 
LINE 1 ID ....... 1 ....... , . . , , , , , 3 J J J J . J . 4 J . J J J J , 5 , ~ , . . , . 6 , ~ ~  .... 7,,,,...8.,..,.,9,,,,,,10 

I 1 I D GENERAL DRAINAGE PLAH FOR H0RTH SCDJTSDALE, EXISTING COBDITIOBS 
2 10 #ODE1 -, -- SUB-BASIN SERIES 1 TO 38, OUTER 100P XATERSHED 
3 ID 24-Hfi SJORX. USIHG SCS TYPE 111 RAIWfAlL DISTRIEUTI0H 
4 ID RAINFALL FR0H HOAA'ATLAS, USING 10 SB HI AREAL REDUCTION FACTOR 

XDIAGRAX 
5 I1 5 18XAR88 0 289 

9 KH RUKDFF FR0.4 SUB-BASIN I 
10 BA .3371 
I I PE 3.14 
12 PC 0 ,005 .009 .0lO ,013 ,019 .021 ,028 ,032 ,044 
13 PC ,057 ,100 ,660 ,745 ,776 .800 .816 .S3O ,840 ,850 
14 PC ,861 ,868 ,878 ,884 ,891 ,900 ,905 ,912 .919 ,923 
15 PC ,930 ,934 ,739 .Y44 ,950 ,958 ,961 ,963 ,969 ,971 
I6 PC .974 ,979 ,981 ,985 ,989 ,991 ,993 ,996 1.000 
17 1s 75 
18 UI: 25s ,0262 .20 roo 
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LIHE 

QK 95 .0213 -10 100 
RK 10700 ,0187 '045 TRAP 50 130 YES 

XK SUB10 
Xli RQNPFF FROB SUB-BASIN 10 ROUTE SUB 9 
BA 2.1144 
LS 74 
UE 1O7 .0213 .10 100 
RK 12400 ,0137 ,045 TRAP 50 175 YES 

KK SUB11 
KX RUKOFF FROB SUB-BASIN 11 
BA ,5865 
1s 74 1.5J 
UR 150 ,0425 .20 100 
RK 6200 ,0226 .045 JR.4P 50 50 

KK SUB12 
XX RUHDFF FRO6 $16-BASIN 12 & RUU?f SUB 11 
84 1.3317 
IS 74 1.39 
UK 95 .0?13 .10 100 
RX ?850 ,02f4 ,045 TRAP 50 100 YES 

HEC-1 IHPUT 

ID.., .... 1 ....... 2...,,,.3.......4 .... ..,S,..,..,6e,..,..7,.,,,,.8,.,,,ee?,,,,,,i0 
KK SUB13 
Kg RUHOFF FROh' SUB-BASIH 13 8 ROUTE SUB 12 
BA 1.2211 
is 74 
UX 84 ,0213 .I0 100 
RI 10533 ,0192 ,045 TRAP 50 130 YES 

XK SUE14 
LH RUHDiF FRO# SUB-BASIH 14 8 ROUTE SUB 13 
R A  1.1209 
LS 74 
UK 101 ,0213 .10 100 
RK 11200 ,0142 ,045 TRAP 50 150 YES 

Kh' SUB16 
XI RUHOFf FR0n SUB-BASIN 16 
PA 1,4809 
LS 63 
41 217 ,0581 .20 100 
RX !4800 ,0216 .045 TRAP 25 2 

KK SUB17 
K W RUNOFF Fad8 SUB-BASII 17 
B A  1.1459 
LS 83 
UX 285 ,0421 .20 100 
RK 12200 ,0254 ,045 TRAP 25 3 
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I 115 BA 1.2670 
116 1s 83 
117 Uk 285 ,0421 .20 100 
118 fifi 10840 ,0259 .045 TRAP 25 3 

119 XK CPl9A 
120 d!! rDPCIKE XYCRDGRAPHS SUB16, HEJ7, 6 U618 
121 HC 1 

I 122 RR CPl5E 
123 t 3  ROUTE CP19A TO CP19E 
I 24 Rb ll?O ,0155 0.045 TRAP 35 3 

127 EA 1.3327 
128 15' 82 
129 UK 217 ,0581 .20 100 
130 RK 21200 ,0236 ,045 TRAP 25 3 

1 XEC-I IXPUT PAGE 4 

lIHE ID ....... I .... ... 2.,,,.,,3.jjjj.j4444444.5.~.,,,,6,,..,887,,,.,,,8.,, .,,, 9 ,..,., 10 

XI! RUHtJff FRO# SUB-BASII 18 & ROUTE CP 13C 
64 .I774 
IS 84 
UX 275 ,0800 -20 100 
RK 3730 ,0352 ,045 .i60 TRAP 15 3 
Rh 1800 ,0200 ,045 TRAP 50 30 YES 

KK SUE20 
Kh' RUNOFF FRO# SUB-EASIN 20 
BA ,5698 
IS 94 
UK 300 ,0750 .20 100 
RK 9640 ,0197 ,045 TR8P 15 3 

KK SLiE21 
X X  RUWOff FRO# SUB-RASlH 21 1 ROUTE C? 21 
BA 3.6841 
LS 80 1.08 
UX 297 ,0558 .20 I00 
BK 27600 ,0196 .045 TRAP 50 30 YES 

Kf: SUE22 
KN RUNOFF FROB SUE-BASIH 22 
6A 1,3860 
LS 84 



KT SUB23 
X# RUHOFF FRDX SUB-BASI1I 2 3  
Ra ,3145 
I S  84  
[ I t  2?5 ,0590 .20 100 
RX 10200 ,0304 .045 TRAP 20 3 

XX CP24 
t i# CDXBIHE HYDROGRAPHS SUB?? & SUB23 
HC 2 

KX SUB24 
LI! RUHDFF FRO# SUB-EASIH 2 4  & ROUTE CP 24 
BA .4550 
LS 77  1.07 
UX 295 .0438 .20 1 0 0  
~t dB00 ,0257 ,045 TI( AP 1 5  3 YES 

HEC-1 INPUT 

Xh SUB25 
x n  R U K O F F  FRen SUB-BASIN 2 5  
BA 1.5216 
1s 85 1.02 
UX 295  ,0438 .20 1 0 0  
RX 16700 ,0302 ,045 TRAP 1 5  3 

XX SUB26 
KX RUNOFF FRO# SUE-BASIX 26 & ROUTE CP 26 
84  ,6095 
1 S 7 4  1.51 
UX 200 ,0250 - 2 0  1 0 0  
RL 11400  ,0241 .045 TRAP 30 3 YES 

XX CP27 
LU COMBINE HYDROGRAPXS SUB21 a S f l 2 6  
HC 2 

Kt; SUB27 
En RUNOFF FRDX SUB-BASIH 27 & fiOUTE CP 27 
BA ,7631 
LS 7 3  1.59 
UL 159  ,0213 ,10 1 0 0  
RX 3200 ,0310 .045 TRAP 1500 2 YES 

KI SUB18 
X1( fiDH0FF FRO# SUB-BASIN 2 8  d. ROUTE SUB 27 
BA 1,4235 
I S  7 3  1.27 



205 UX 96 ,0213 -10  100 
206 RK 9333 ,0303 .045 TRAP 2500 2 YES 

207 Xlc SUE29 
208 XI1 RUBOFF FR0d SUB-BASIH 29 1 ROUTE SVB 28 

I 
20P 6.4 1.8786 
210 LS 74 
211 UK 88 ,021.T . lo  100 
212 RC 10P00 .0147 :045 TRAP 3500 2 YEP 

1 21.3 XK SOB30 
214 XI: RUNOFF FRO# SUE-PASIB 30 

219 KK SUB31 
220 ~n RUXDFF ffio.4 SUB-BASIN 31 B ROUTE SUB 30 

I 221 BA 1.2325 
222 LS 74 3.20 
223 UX 102 ,0213 . I 0  100 

I 
224 RX 9450 ,0228 ,045 TRAP 50 130 YES 

225 XK SUB32 
226 K# RVNOfF FROh' SUB-BASIN 32 & ROUTE SUB 31 

I 227 BA 1.3985 
228 LS 74 2.99 
229 UX 67 ,0213 . I 0  100 
230 AK 9300 ,0214 ,045 TRAP 50 I 3 0  YES 

231 KK SUB33 

I 
232 M RUHOFF FAD! SUB-FASIB 33 ROUTE SUB 32 
233 RA 1.5717 
234 LS 74 
235 UX $9 .0213 . I 0  I 0 0  

I 236 RK 9500 ,0161 ,045 TiAP 50 175 YES 
- 

237 KK SUB34 

I 236 Kfl RUBOFF FRO# SUB-BISIB 34 
239 84 .P433 
249 LS 77 2,43 

I 
241 OK 110 ,0408 - 2 0  100 
242 RK 6800 ,0644 ,045 TRAP 50 100 

243 XK SUB35 
244 f;n RUBOFF FRDn SUB-BASIN 35 
245 BA 1.2879 
246 LS 79 1.43 

I 247 UK 265 ,0351 .20 100 
248 RK 13000 ,0319 ,045 TRAP 50 100 
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255 1s 72 2.11 

I 256 UX 116 ,0213 .I0 100 
257 RX 7767 ,0261 ,045 TRAP 50 130 YES 

I 258 XX SUB37 
259 XI! RSIOFf fRDl SUB-EASIH 37 & ROUTE SIB 36 
260 RA 1.1896 

I 
261 LS 74 9.58 
262 UK 61 .02IJ .I0 100 
263 RX 8433 ,0237 ,045 TRAP 50 130 YES 

1 KEC-1 IHPUT PAGE 7 

1 lINE ID ....... 1 ....... 2.......3 ....... 4 4 4 4 4 4 4 . 5 , . , , , . ~ 6 . ,  ..... 7 ....... 6.,,,...9..,,,.10 

I 264 KX SUB38 
265 X H  RUNOff fRDX SUP-EASIN 38 & ROUTE SUB 37 
266 6A 1.25?7 
267 LS 74 
268 UI: 84 ,0213 ,I0 100 
269 R X  $300 ,0176 .a45 TRAP 50 I50 YES 

INPUT 
LINE 1 NO. 

fY1 R09TIHG ( - - - ) I  DIYERSiQN 
f.! CONHECTOR ((---I RETURN OF DIYERTED fLOB 

8 SU61 



V 
SUB9 t t t  

Y 
0 

St610 t t t  

SUE11 
Y 
Y 

SUEl? ttl: 
I' 
Y 

SUb'l.3 t t t  
Y 
Y 

SUB14 t t t  

SUE16 

SUB20 

CP21.. .......... 
Y 
Y 

SUE21 t f t  



.......... CP24.. 
Y 
li 

SUB24 X X Y  

SUB25 

CP26.. .......... 
V 
9 

SUB26 ttf 

GP27.. .......... 
Y 
r 

$11827 Ytt 
Y 
Y 

SUB28 I t 1  
Y 
Y 

SUB29 XtX 

SUB30 
v 
v 

SUB31 t t t  
Y 
Y 

SUB32 t t t  
Y 
v 

SUB33 itt 

SUB34 

SUE35 

CP36. ........... 
Y 
Y 

SUB36 t it  
Y 
v 

SUB37 t f l  
Y 
Y 

SUB38 ttt  







2 COXBIWED AT 
CP19C 

HYDRDGRAPH AT 
SUE19 

HYDROGRAPH AT 
SUB20 

HYDROGRAPH AT 
SU5'21 

HYDROGRAPH AT 
SUB22 

HYDROGRAPH AT 
SUB24 

HIBUDGRAPH AT 
SUB25 

HYDROGRAPH AT 
SUB27 

HYDROGRAPH AT 
SUB28 

HYDROGRAPH AT 
SUB31 

HYDROGRAPH AT 
SUB32 



I SUB35 675. 6.42 192. h i .  If. 1,29  

I I 
HYDROGRAPH A i  

SUB36 179s. 6.33 476. 154. 154. 3.58 

HYDROGRAPH AT 
TUB37 1917. 6.58 635. 207. 207. 4,77 





L S  93 1.28 
UX 337 ,0308 .20 100 
RX 24000 ,0196 ,045 TRAP 35 3 

Kt: SUB4 
I3 RUHDFF FRO8 SUB-BASIN 4 L ROUTE CP 4 
BA 1.5102 
LS 73 3.05 
ill 84 ,0213 . I 0  100 
RK 10633 ,0191 ,045 TRAP 50 100 YES 

XX SUBS 
K n auNCff FROX SUB-BASIX 5 4 ROUTE SUE 4 
BA 1.8713 
L f  74 I,?? 
Uh 8 1  .0213 -10  100 
RX 11433 .0175 .045 TRAP 50 130 YES 

XEC-1 IUPUT PAGE 2 

XX SUB6 
K i l  RUHOFF fROB SUB-BASIW 6 8 ROUTE SUB 5 
BA 2.7719 
LS 74 
U I  146 ,0213 . l o  100 
RK 16100 ,0124 .[I45 TRAP 50 150 YES 

61: SUB7 
XH RUHDFF F R U ~  SUB-BASIN 7 
RA .66?0 
LS 78 2.13 
UK 255 ,0262 .20 100 
RX 12200 .01?7 ,045 TRAP 50 50 

ri: SUB8 
an S U H O F ~  FRDH SUB-BASIK B d ROUTE SUB 7 
6A 1.0885 
1 S 74 2.71 
UX 116 ,0213 . I 0  100 
R I  10550 ,0196 .045 TRAP 50 100 YES 

XX SUB9 
XX RUNOFF FR0lY SUB-BASIX 7 d RbUTE SUB 8 
BA 1,4551 
LS 74 



UK 95 ,0213 -10 100 
Rh 10700 ,0187 ,045 TRAP 50 130 YES 

f:k S[!E!o 
X RUHDfF FRO# SUE-BASIN 10 ROUTE SUE 9 
BA 2,1144 
LS 74 
UR 107 ,0212 .10 100 
RR 12400 ,0137 ,045 TRAP 50 175 YES 

KE SUB11 
R# RUNOFF FRO6 SUB-BASIN 11 
BA ,5865 
LS 74 1.53 
6'1 150 ,0425 .20 100 
RK 6200 ,0226 .04? TRAP 50 50 

66 SUB12 
KK RUHOFF FRO# SUE-EASIH 12 d ROUTE SUE 11 
PA 1.3317 
IS 74 1.39 
UK 95 .0?13 .10 100 
RK 9850 ,0214 ,445 TRAP 50 10b YES 

HEC-I INPUT 

K6 SUB13 
Kh' RUNOFF FRO4 SUE-BASIN 13 & ROUTE SUB 12 
BA 1.??1! 
1 S 74 
UK 84 ,0213 -10 100 
RK 10533 ,0192 ,045 TRAP 50 130 YES 

Xh SUB14 
hh' RUNOFF FRO8 SUE-BASIN 14 & ROUTE SUB 13 
BA 1.1209 
LS 74 
Bh 101 .0213 .10 100 
RK 11200 .0142 ,045 TRAP 50 150 YES 

hR SUB16 
Kl RUHOFF FRO# SUB-BASIN 16 
PA 1,4809 
1 S 83 
BX 217 ,0581 .20 100 
RK 14800 ,0216 ,045 TRAP 25 3 

KK SUB17 
KX RUHDFF FAOX SUB-BASIN 17 
BA 1.1459 
1S 83 
UK 285 ,0421 .20 100 
RK 1220C .0254 '045 TRAP 25 7 

K K  SUBlB 
61 RUNOFF FRDn SUB-BASIH 18 
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122 
123 
l i d  

B A  1.2670 
1s 83 
UI 285 ,0421 '20 100 
R i  10840 .0259 ,045 TRAP 25 

XK C P l P B  
R X  ROUTE CPlYR T O  CPl9B 
R R  1100 ,0155 0.045 TRAP 3 

XI: SUB15 
f.8 #[j%!?rF FRO6 SUB-8ASIH 15 
Ei! 1.3327 
IS $2 
OK 217 ,0581 .20 100 
RK 21200 ,0236 ,045 MAP 25 

HEC-1 IHPUT 

K K  SUBl? 
Kit RUH0FF FRDR SUE-BASIH 19 d ROUTE CP 19C 
@ A  .I774 
i S  84 
UI 275 .0SOC .20 100 
RK 3730 ,0352 ,045 .160 TRAP 15 
R R  l80O ,0200 .!I45 TRAP 50 

K K  SUB20 
K K  RUNDFF FRO# SUB-BASIN 20 
BA ,5698 
1s 94 
UK 300 ,0750 '20 100 
RX P640 .Of?? .045 TRAP 15 

Kh SUE21 
XH RUHDff FRO# SUB-BASIN 21 & ROUTE CP 21 
EA 3.6841 
1s 80 1.08 
UK 297 ,0558 .20 100 
R X  27600 ,0196 ,045 TRAP 50 

3 
30 YES 

30 YES 
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225 ,0580 .20 100 
13000 ,0234 ,045 TRAP 25 7 

S!lE?3 
R P H U ~ F  f rnx sue-ensn 23 

,3945 
PC 

225 ,0590 .20 100 
10200 ,0304 .045 TRAP 20 3 

SUE24 
fiUNPfF FROB SUP-BASIX 24 & ROUTE CP 24 

,455 0 
77 1.07 

295 ,0438 .20 100 
6800 ,0257 ,045 TRAP 15 3 YES 

HEC-1 INPUT PAGE 5 

LINE ID.., .... 1 ....... ?...n,,.333333334,,,,~,,5,,,,,.,6.,., 
Kt:  SUB25 
K X  RUHOFF sue-BKIX 25 
%A 1.5216 
LS 85 1.02 
UK 295 ,0438 .?O 100 
RE 16700 ,0302 ,045 TRAP 25 

K K  CP26 
KX COXEINE HYDROGRAPHS SUB24 1 SUB25 
HC ? 

K K  SUB26 
K B  RUNOFF fPdf SUB-BASIN 26 B ROUTE CP 26 
BA .6C95 
LS 74 1.51 
UK 200 ,0250 ,20 100 
RK 11400 ,0241 ,045 Tfi AP 30 3 YES 

KK CP?? 
KX COEE!HE HYDROGRAPXS SUB21 B SUB26 
HC 1 

K K  SUB27 
KB RUHOFF FROB SUF-PASIH 27 & ROUTE CP 27 
BA ,7631 
1s 73 1.59 
U X  159 ,9213 .I0 100 
fiK 3200 ,0310 ,045 ?RAP 1500 2 YES 

XX SUB28 
KB RUHOFF FRO# SUB-BASIH 28 E ROUTE SUE 27 
BA 1.4235 
LS 73 1.27 
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252 KK SUE36 
253 k# RL'HDFF FRDX SUB-BASIX 36 d ROIiE CP 36 
2 4  98 1.4538 
255 iS 72 2.11 
256 UK 116 ,0213 .10 100 
257 RI 7767 ,4281 ,045 TRAP 50 130 YES 

258 Xb SUE37 
259 K t  hUHUff FRO1 SUB-EASIfl 37 i ROUTE SIB 36 
260 6A 1.1996 
261 IS 74 9.5R 
262 UX 61 ,0213 .10 I40 
263 RK 8433 .02J7 A45 TRAP 50 130 YES 

KC-1 INPUT PAGE 7 

LINE IQ.......1.......2...,.f,.333333334I.IIII.5.,..,,.6, ..a.n. 7,...,,,8 ....... 9 ....a= 10 

264 KX SUB38 
265 El RUW0fF Ft0K SUB-BASIN 38 d ROUTE $118 37 
166 BA 1.2597 
267 LS 74 
268 UX 84 ,0213 .10 100 
269 RX 8300 .0176 ,045 TRAP 50 150 YES 
?iO 21 

SCHEXATiC PIAGRAK OF STREAb HETWOkX 

(Y! ROUTING I---)! QIYERSION 
f.! CDiNECTOR ( ( - - - I  RETL'RH Of DlYERTEQ fL0Y 
sue1 

SUB7 
Y 
Y 

SUE8 t t t  
Y 



Y 
SUB? ttt 

V 
Y 

SUB10 t X Y  

SUB11 
Y 
V 

SUE1Z $8 
V 
v 

50813 t t l  
I' 
1 

SUB14 t lt  

StcB15 

........... CP19C. 
Y 

SFEl? Itf 

.......... CP21 . .  
Y 
V 

SUEZ! Xtt 



.......... CP24.. 
Y 
Y 

SUB24 tt; 

SUB25 

CP26. ........... 
Y 
Y 

SUB26 XtX 

CP27., .......... 
Y 
Y 

SUB27 ttX 
Y 
Y 

SUB28 f t t  
Y 
1' 

SUB21 ttlt 

SUB30 
Y 
Y 

SUB31 Xtf 

CPJb.. .......... 
Y 
Y 

SUB36 $88 
Y 
Y 

SUB37 tt.8 
Y 
Y 

S U ~ J P  tt? 



itttl RUHOFF ALSO COMPUTED AT THIS LOCATIOH 
1XttX$tXtXXtXXtttXXtttXttXXt.XX~R~tttttttt% 
t t 
t FLOOD HYOROGRAPH PACKAGE (HEC-II ? 
t FEBRUARY 1981 X 
8 REVISED 30 OCT 81 I 
t t 
$RUM DATE FED, JUL 20 1988 TIHE 11:08:11F 
X Y 
2tiTlttttXl~flttttfIXXdXttttXttXtRtXI:XXt~ 

txttfrxttLttXtttttttttttttttttttrzxxz 
X 
t U.S. AR!!Y CORPS 9: ElGi!+EERS 
X THE HYDROLOGIC EHGIHEERIHG CEHTER 
t 609 SECOXD STREET 
t DAVISl CALIfORHIA 95616 
t (?I61 440-1285 OR iFTS1 148-3285 
t 
tXXXXI:te'ttXt!P?XlfIt:ttttIXxX::Xttftft 

FOR HURTH SCOTTSPALE, EXISTING CUNDITICS 
1 TO 38, CUTER LOOP XATERSHED 
IIA RAINFALL DISTRIEUTIOH 

10 $6 HI AREAL REDUCTIOH FACTOR 

6 10 OUTPUT CONTROL YARIABLES 
IPIHT 5 PRINT COWTROL 
[PLOT O PLOT COBTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

IT HYDROGRAPH TIXE DATA 
HHIH 5 RIHUTES Iti CO!fPUTATIOH IHTERYAL 
IDATE i81AR88 STARTIHG DATE 
ITIHE OOOO STARTIHG TlUE 

t l ~  28? KU#BER Of HYDROGRAPH ORDINATES 
HDDATE 1?1A888 EHDIHG DATE 
HDJlHE 0000 EHPIHG JIBE 

CO#PUTATIOH IHTERYlL 0.08 HOURS 
TOTAL TIdE BASE 24.00 HOURS 

ENGLISH UNITS 
DRAINAGE AREA 
PRfCIPITATlOH DEPTH 
LEBGTH, ELEVATION 
FLOX 
STORAGE VOLUh'E 
SURFACE AREA 
TEnPERATURE 

1 

SQUARE UILES 
IHCHES 
FEET 
CUGIC FEET PER SECOHD 
ACRE-FEET 
ACRES 
DEGREES FAHRE#KEIT 

RUNOFF SPnnARY 
FLOK IH CUBIC FEET PER sEcona 

TlKE IH HOURS, AREA IH SBUARE NILES 

PEAL rlnf OF AVERAGE FLOX FOR HAXIXUX PERIOD BASIH XAXIhUK TInE UF 
OPERATION STATIOH FLOX PEAK AREA STAGE BAX STAGE 

f &-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
f 51'81 338. 6.17 51. 16. 16. 0.34 





2 COHBIHED AT 

HYDROGRAPH AT 

HYDROGRAPH A i  

2 COh'BIHED ET 

HYDtOGRAPH AT 

HYDR0G4APH A i  

HYDROGRAPL AT 

2 COBBI%ED AT 

HYDROCRAPH IT 
$1'924 3676. 6.17 482. 147. 147, 2.24 

HYPROGRAPH AT 
SUB25 2516. 6.17 349. 

2 CO#BIYfD AT 
CP26 C.I??, 6.17 830. 

HYDROGRAPH AT 
SUB26 6301. 6.17 954. 

2 CONBINED AT 

\ CP27 10062. 6.33 0 2837. -- - 
HYDROGRAPH AT 

SUB27 10153. 6.50 2956. 

HYDROGRAPR AT 
SUB28 9113. 0.83 0 2 7 .  

HYDROCRAPH AT 
SUB29 6864. 7.58 3037. 

/ -----""+-%%+.,~~~~~ - "*-"-"*-,,,* --* ,=...*-- -" < / . ,  ,-,,.,u- .,,-:*,--- * 

SUB30 1791. 6.17 278. 65. 85 .  1.33 

HYDROCRAPH A T  
SUB31 1842. 6.42 468. 147. 147. 2.56 

HYDROGRAPH AT 
SUB32 2065, 6.67 679. 217. 217, 3.96 



I 
HYDRUGSAPX AT 

I f SUB33 2123. 7.00 
~ . . - . . - . . - , * * . - - w * %  -..,-\ - 

HYDRlGRAPH AT 
f $LIE34 1309. 6.08 

8 BYDROGSAPH AT 
I SUE35 887. 6.33 

1 2 C O l B l N f l  AT 
f CP36 2064. 6.17 

I f 

HYORDGRAPX AT 
SUP36 2514. 6.25 586. 187, 187. 3.58 

1 .  HYDROGRAPH AT 
i i 
i 

SUB37 2587. 6.58 777. 251. 251. 4.77 1 
i 

I f 

HYDROGRAPH AT 
SUE38 2622. t.83 951. 309. 307. 6.03 , p3:g , 

'-- am" 

I 
$28 HOR%AL EHD OF HEC-I XXt 

I 
I ' 

I 
I 
I 
I 
I 
I 
L 
I 

149 



STREAM #5 CONCENTRATION POINT S1500 

STREAM #6 CONCENTRATION POINT S1460 



* * * 
* FLOOD HYDROGRAPH PACKAGE (HEC-I)  * * U.S. AHEY CORPS O i  ENGiWEERj 
x FEaRdARY i 9 8 1  r * THE HYDROiOGIC ENGINEERING CENTER 
* REVISED O i  APR 8 8  T * 6 0 9  SECOND STREET 
r * * DAVIS, CALIFORNIA 95616  

R i k  DATE 08/03/1988 TIME i i : 3 3 : 5 8  * * ( 9 1 6 )  551-1768 
* * * 
***I************************************** ***************x**X*****************~X 

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 

T H i S  PROGRAM REPLACES ALL  PREVIOiS VERSIONS OF HEC-1 KNOWN AS HECl  (JAN 13 ) ,  HEClGS, HECiOE, AND HECIKW. 

THE DEFINITIONS OF VARiABLES -RTIMP- AN0 -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1913-STYLE iNPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RR-CARD WAS CHANGED WITH REVISIONS DATE0 28  SEP 81. T H i S  i s  THE FORTRAN11 VERSICN 
NEd OPTIONS: DAMBREAK OUTFLOW SUEMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRiTE STAGE FREQUENCY, 
0SS:REAO TIME SERiES AT OESIREO CA iCULA i lON  IN iERVAL  LOSS RATE:GREEN AND AMP1 I N F i L i R A i l O N  
KiNEMATiC WAVE: NEn F I N I T E  DiFFERENCE ALGORiTHM 

1 HEC-i INPUT PAGE 1 

L i N E  I D  ....... i ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ............... 7 8 ....... 9 ...... 1 0  

1 1 0  GENERAL DRAINAGE PLAN iOR NORTH SCOTTSOALE, EX iST ING CONOITIONS 
2 I D  MOOEL SC30.21 -- SUB-BASIN SERIES i 3 4 0  TO 1500, ZAREFREE AREA 
3 i D  2-YEAR. 24-HOUR STORM, US i l iG  SCS TYPE i l k  RkIEiFALL OiSTRIBUTIOh' 
4 1 0  RAINFALL FROM NOAA ATLAS, USING i O  SQ M I  AREAL REDUCiiON FACTOR 

*DIAGRAM 
5 ii 5 2 l F i E 8 8  0 2 8 9  
6 10 5 0 
1 I N  3 0  27FEB88 0 

8 KI 1360" SUB 
9 KM RUNOFF FROM SUB 1 3 4 0  

1 0  BA 1 .5539 
1 1  P B '  2.16 
1 2  PC 0 .005 .009 .OlO .013 ,019 .021 .028 .032 .044 
i 3 PC .a57 . 100  ,650 . I 4 5  ,776 .BOO . 8 i 6  . 830  .a40 . 8 i 0  
i 4  PC ,661  . 868  , 878  .88d . 8 9 i  , 900  ,305 . 9 i 2  ,919 .923 
15 PC .930 .934 ,939 .944 ,950 .358 . 961  .963 .969 . 9 7 i  
i 6  PC . 9 1 4  , 919  . 9 8 i  .985 ,989 ,991 .993 ,996 1 .000  
17 i s  8 3  1 .11 
18 UK 300  . 0333  .20 i O 0  
1 9  RK 3 3 0 0  , 0228  .045 .062 TRAP 10 3 
2 0  RK i 5 6 0 0  . 0 i 9 9  .045 TRAP 3 5  3 

2 i  KK 1341 O I V  
2 2  XU O i V i R T  FLOW FROm SUB 1340  i O  S i 6  i 3 1 0  
23 D i  1342  

15 1 



L* u1 U QUUU 

I 
25 DO 0 20. @ /5/ 
26 i(K i350' SUB 
27 KK RUNOFF FROK SUE 1350 AND ROtiiE NON-OlViRTED FLOW FROR SUE 1310 

I 28 BA ,9391 
29 i s  ao 1.18 
30 UK 200 .0200 . i O  100 

I 
31 RK i3600 .0184 .045 TRAP 35 3 YES 

----..._.-_..._~~-.~__.._I 

32 KK i 3 4 2  " RET 
33 Kln' RETRiEVE DIVERi iD FLOW FROR 3 6  1340 .(OiL' 1 3 4 i )  

I 34 DR i 3 4 2 . '  

35 RK 1310 SU6 

I 
36 KM RUNOFF FROM SUB 1370 AND ROUTE REi  1342 
37 Bk ,8322 
38 LS 15 1.54 
39 UX 240 ,0208 .1C 100 

I 40 RK i340O .Oi96 .O55 iRAP 20 3 YES 

4 1 KK 1360:-.'"' 

I 42 KM RUNOFF FROM SUB i 3 6 0  
43 BA ,6557 
54 i s  83 1 .2 i  
45  UK 250 ,0200 .15 100 

I 1 
46 RK 9400 ,0245 .Oh5 TRAP 20 3 

HEC-1 INPUT 

I 
41 KK 1311 CP 
48 KM ROUTE SUB 1 3 6 0 1 0  CP 131i" 
49 RK 5300 ,0188 ,065 TRAP 20 3 

1312' CP 
CO8BINE SU6 1370/AND CP i311." 

2 
~~ 

- 
~ ~. - 

~ .... ~ ~. 
~ 

~ ~.. 
1380": SUB 

RUNOFF FROM SUB 1380 
.9305 

82 i .26 
240 .a555 .20 100 

18000 .0311 .065 iRAP 20 3 
/ /' 

1390 SUB / 
RUNOFF FROM SUB 1 3 9 0 " ~ ~ ~  ROUTE 5~6'1380 ' 

1 A 5 9 9  
82 i .19 

300 .0333 . .20 100 
11800 .0191 .045 TRAP 25 3 YES 

1391 ; DiV / 
D ~ V E R T ~ L O W  FROM SUB 1 3 9 0 q 0  SLiB i410'- 

1392 i 

KK 1400 /  SUB , 
KM RUNOFF FROM s u ~ . i 4 a a  AND ROUTE NON-DIVERTED FROM ria isso'(o~v 1391" 
BA 1.3201 

RK 15000 .Oi90 ' .O45 TRAP 30 3 YES 

PAGE 2 
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1 INt'Ui 
L INE  

/ 

YK 1480 SUB 
Kt( 

/ 
RUNOFF FROR SUB 1480 AND ROUTE SUB 1475' 

9A i .OOi5  
is 8 3  1 .07 
UK 300 ,0167 .20 100 
RK 7500 ,0213 .Oh5 TRk" 25 

KK i 4 8 i . /  D i V  
KR DiVERT FLOW FROR SUB 1 4 8 d S U B  !5OG 
in i L e 2  

3 YES 
PAGE 4 

3 YES 

144 KK 1490 SUB 
145 KFI RUNOFF FROM SUB 1490 A I D  ROUTE NON-OiVERiED FLOW FROM SUB 1480 ( D i V  1481 
146 BA 1.3143 
1 4 1  LS 1 5  3.54 
148 UK 280 ,0143 .15 100 
i 4 9  RK 18800 ,jP189 ,045 TRAP 30 3C YES 

v 

150 KK 1482 RE7 
151 KM RE RIEVE DIVERTED FLOW FROM SUB 1480 /I. 

/ 
152 OR 1482 , 

153 
154 

KK 1500 /SUB 
KM RUNOFF FROI.: SUB 7500 / AN0 ROUTE R E i  148 

155 BA 1.1949 
4 

156 LS 76 3.12 
1 5 1  UK 280  ,0143 . i 5  100 
158 Ri i  20100, .0181 .045 TQAo 30 40 YES 
i 5 9  

-- 
it -- 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (--->) DIVERSION OR PUMP FLOW 

( . ) CONNECTOR (<---) RETURN OF OIVERiEO OR PUMPED FLOW 

- -- - - - - r-- > ,342 





(*'*) RUNOFF ALSO COMPiiiED A i  i H i S  !OCATIM 
~*****x**x**X**********xxXX***x***X*x~*x*T 

* X 

* FLOOD HYOROiRAPH PACKAGE (HEC-1) 
* FEBRUARY 198: x 
I REVISED O i  APR 88 * 
I * 
* RUN DAiE 08/03/1988 TIME 11:33:58 * 
X 1 

*******************x****x*x************** 

X******X******X********X******X******** 

* * 
U.S. ARXY CORPS OF ENGINEERS * 

* ?HE HYGROLOGIC ENGINEERING CENTER * 
x 509 SECOND STREET x 
a GAVIS, CALIFORNIA 95616 x 
* ( 9 i 6 j  551- i148 * 
x * 
********************x*****m*****xx***** 

GENERAL DRAINAGE PLAN FOR NORTH SCOTTSOALE, EXISTING CONOITIONS 
NODEL SC30.21 -- SUE-BASIN SERiES 1340 TO 1500,  CAREFREE AREA 
2-YEAR, 24-HOUR STORM, USING SCS TYPE I I A  R A I N F L L  DIS iRIaUTlOH 
RAINFALL FROM NOAA ATLAS, USING 1 0  SQ M I  AREAL REDUCTION FACTOR 

6 I 0  OUiPUi  CONTROL VARlA8LES 
I PREiT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
GSCAL 0. HYDROGRAPH PLOT SCALE 

Ii HYDROGRAPH TIME DATA 
NRIN 5 RINUTES I N  COMPUTATION INTERVAL 

IDATE 21FE888 STARTING DATE 
I i i M E  0000 STARTING T I F E  

No 285  NUMBER OF HYDROGRAPH ORDINATES 
NOOAiE 28FEE88 ENDING DATE 
NOTIME 0000 ENDING T IRE  
ICENT i 9  CENTURY NARK 

COMPUTATION INTERVAL .08 HOURS 
TOTAL TIME BASE 24.00 HWRS 

ENGLISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH. ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

1 

OPERATION STATION 

SQUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

RUNOFF SUMMARY 
FLOW IN cueIc F E a  PER SECOND 

TIME I N  HO'JRS, AREA I N  SQiiARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUA TIME OF 
FLOW PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ !340 383. 6.75 97. 32. 32. 1.55 

DIVERSION TO 
t i 3 4 2  191. 6.15 49. i 6 .  16. i . 5 5  



niwnv~nnrn ai 

HYOROGRAPH A i  

HYDROGRAPH A i  

HYDROGRAPH AT 

HYDROGRAPH A i  

ROUTED TO 

2 COMBINED A i  

HYDROGRAPH A i  

HYOROGRAPH A i  

OIVERSlON TO 

HYDROGRAPH AT 

HYDROGRAPH A i  

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 
9% 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 



I + id15 506. 6.58 i 3 2 .  

HYOROGRAPH AT , 

HYDROGRAPH AT 

I 1482 343. 6.61 91. 

HYDROGRAPH A i  



FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
FEBRUARY 1981 x 

REVISED O i  APR 88 x 
* 

" RUN DATE 08/03/1988 TIME i1:52:19 * 
* 

***********xx**************************** I 

X************************************** 

X * 
* U.S. ARMY CORPS OF ENGINEERS * 
* THE HYDROLOGIC ENGINEERING CENTER 
x 609 SECOND STREET x 

* DAVIS, CALIFORNIA 95616 * 
% (916)  551-1148 * 
* X 

*********************~**X*X******X***%* 

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

THIS PROGRAM REPLACES A i i  PREVIOUS VERSIONS OF HEC-1 KNOiiN AS HECi (JAN 13).  HECTGS, HECIDB, AND HECiKW. 

THE DEFINITIONS OF VARIABLES -RTiMP- AND -RTIOR- HAVE CHANGED FROM THOSE USE0 WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RiU-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. TH iS  I S  THE FORTRAN?? VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUaMERGENCE . S I i<G ' i i  EVENT DAMAGE CALCULATION, DSS:ICRiTE STAGE FREQUENCY. 
0SS:READ TIHE SERiES AT DESIRED CALCULATION iNTERVAL LOSS RAii:GREEN AND AMPT INFiLTRATiON 
KiNEMATiC WAVE: NEW F i N I T E  DiFFiRENCE ALGORITHM 

i iEC-i  iNPUT PAGE 1 

L INE  I D  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

i I D  GENERAL DRAINAGE PLAN FOR NORTH SCOTiSDALi. EXISTING CONDITIONS 
2 I D  MODEL SC30.51 -- SiB-aASiN S E R i i S  i 3 4 0  TO 1500, CAREFREE AREA 
3 I D  5-YEAR. 24-HOUR STORM. USING SCS TYPE 1 i A  RAINFALL DISTRIBUTION 
4 1 0  RA iNFA iL  FROM NOAA AiLAS. USING 10 SQ M I  AREAL REDUCTION FACTOR 

*DIAGRAR 
5 I T  5 27FEBS8 0 289 
6 1 0  5 0 
1 I N  30 27FEBSS 0 

8 KK 1340  SUE 
9 KM RUNOFF FROM SUB 1340 

10 BA 1.5539 
il PB 2.81 
1 2  PC 0 ,005 ,009 ,010 .GI3 .019 .021 ,028 .032 .044 
I 3  PC .057 ,100 ,660 ,145 ,175 .800 ,816 ,830 ,840 .850 
I 4  PC .861 ,868 ,818 ,884 ,891 .900 .905 ,912 .919 .923 
1 5 PC .930 .934 ,939 .946 .950 .958 . 9 6 i  .963 .969 .971 

I i 6 PC ,914 .919 ,981 ,985 ,989 . 9 9 i  .993 .996 1.000 
17 LS 83 1.11 
18 UK 300  .0333 .20 100 

I 
1 9  RK 3300 ,0228 .045 ,062 TRAP 10 3 
2 0  RK 15600 ,0199 .045 TRAP 3 5  3 

2 1 KK 1341 D IV  
2 2  KM DIVERT FLOW FROM SUB 1340 TO SUB i 3 7 0  
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YK 1430 SUS 
KN RUNOFF FROM SUB 1430 
6A 1.4319 
, "  
i 3  $1 1.i9 
UK 240 ,0555 .20 iO0 
R K  25800 ,0271 .O45 TRAP 30 

HEC-i I N P U i  PAGE 3 

: 0  

K K  14iO SUB 
KM RUNOFF FROM SUB 1440 
8.4 i.88SZ 
i s  8i 
UK 240 .0555 .20 I00 
RK 24800 ,0258 .045 iRAP 30 

KK 1441 Ce 
KM COEIEiNE S i B  I430 AND SUB it40 
HC 2 

K K  i450 SUE 
KM RUNOFF FROM SUE i450 AND ROUTE CP 1441 
B,A ,1662 
LS 79 1.04 
UK 200 .0200 .20 I00 
R'K i8200 ,0189 ,045 TRAP 30 YES 

KK i392 RET 
KFI R i i R l N E  OIVERTED FLOW FROM SU8 1390 
OR 1392 

RK 1410 SUB 
i(M RUNOFF FROM SUB 1410 AND ROUTE RET 1382 
BA .i643 
LS a2 
UK 200 .0250 .15 100 
RK 5400 .Dl85 ,045 TRAP 30 YES 

KK 1451 CP 
KN COMBINE SUB i4i0 AND SUB 1450 
HC 2 

K K  id60 S i B  
KM RUNOiF FROM SUB 1460 AND ROUTE CP 1451 
EA .9470 
LS  74 3.98 
UK 225 ,0275 .10 100 
RX 12400 .0202 .045 TRAP 35 YES 

K K  i 4 T O  Si16 
KM RUHOFF FROR SUE 1470 
BA .2911 
LS 84 
UK 200 ,0500 .20 iOD 
RK 15030 ,0293 ,045 TRAP 20 







(***) RUNOFF ALSO CONPUTiD AT THIS iOCATiON 
,***********************************x***xx 
* * 
* i iOOD HYDROGRAPH PACKAGE (HEC-i) * 
x FEBRUARY 1981 x 
8 REVISED O i  APR 88 * 
* x 

* RUN DATE 08/03/1988 i i H E  i i : 5 2 : i 9  * 
* * 
************************%**************** 

******%**********~*X*****~*************X* 
* x 

* U.S. ARHY CORPS O i  ENGINEERS * 
* THE HYDROiOGiC ENGlNiERlNG CENTER * 
* 609 SECOND STREET * 
* . DAViS, CAiIFORNiA 95616 * 
* ( 9 1 6 )  5 5 i - i ? 4 8  * 
* f 

........................................ 

GENERAL DRAINAGE PLAN FOR NORTH SCOTTSDALE, EXISTING CONDITIONS 
MODEL SC30.5i  -- SUG-BASIN SERIES 1340 TO 1500, CAREFREE AREA 
+YEAR, 26-!OUR STORM, USING SCS TYPE I I A  RAINFALL OlSTRl8UTION 
RAINFALL FROR NOAA ATLAS, USING 1 0  SQ h l i  AREAL REDUCTION FACTOR 

6 I 0  OUTPUT CONTROL VARIABLES 
l P R N i  5 PRINT CONTROL 
l P L O i  0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH TINE DATA 
NNIN 5 NINUTES i N  COMPUTATION INTERVAL 

IDATE 21FE688 STARTING DATE 
i T I M E  0000 STARTING TIME 

NQ 289  N'UM8ER OF HYDROGRAPH ORDINATES 
NODATE 28FE688 ENDING DATE 
NDTIME COO0 ENDING TIME 
ICENT 19 CERTURY MARK 

COMPUTATION I t i iERVAL .08 HOURS 
TOTAL TIME BASE 24.00 HOURS 

ENGLISH UNITS 
DRAINAGE AREA 
PREClPlTATION DEPTH 
LENGTH. ELEVATION 
FLOW 
STORAGE VOLilME 
SURFACE AREA 
TEMPERATURE 

1 

SQUhRE MILES 
INCHES 
FEET 
Ci lBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

RUNOFF SUMMARY 
FLOW i N  CUBiC FEET PER SECOND 

TIME i N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLOH FOR MAXIRUR PERIOD GASIN MAXIFtUM TIME O i  
OPERATION STATION FLOW PEAK AREA STAGE MAX SiAGE 

+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
t i 3 4 0  802. 6.50 162. 52. 52. 1.55 

OIVERSION TO 
+ 1342 4O i .  5.50 81. 26. 26. 1.55 /64 



8,,"n"",,"r<L " 8  

HYDROGRAPH AT 

HYDROGRAPH AT 

HYOROGRAPH A? 

HYOROGRAPH A? 

ROUTED TO 

2 COMBINED AT 

HYOROGRAPH AT 

HYOROGRAPH AT 

OiVERSION TO 

HYDROGRAPH A i  

HYOROGRAPH AT 

HYGROGRAPti AT 

HYOROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYOROGRAPH AT 

HYDROGRAPH AT 

HYOROGRAPH A1 

2 COMEIHEO A i  

HYDROGRAPH AT 

HYOROGRAPX AT 

ai. 

162. 

81. 

.-" 
! 3 5  

?i. 

10. 

203. 

94. 

235. 

lil. 

111. 

2 0 2 .  

41. 

i34. 

114. 

3 0 8 .  

357. 

111. 

131. 

487. 

531. 

33. 



HYDROGRAPH A i  
i 4 7 5  1036. 6.33 218.  10. 70. 1.99 

HYDROGRAPH AT 
1 6 8 0  i 4 0 0 .  6.02 322. i 0 3 .  i 0 3 .  2.99 

HYDROGRAPH AT 
: 4 8 i  702. 6.42 1 6 i .  52. 52. 2.99 

HYDROORAPH A i  
i 4 8 2  702. 6.42 161. 52. 52. .GO 

HYDROGRAPH AT 
i 5 0 0  925. 7.33 2 7 6 .  9 3 .  93. i . 1 9  



* a 

* FLOOO HYOROGRAPH PACKAGE (HEC-1) * 
a FEBRUARY 198 1 * 
m REVISED 01 APR 88 x 
a * 
* RUN DATE 08/03/1988 TIME 13:10:23 * 
x * 
**a****a**a*xa*xaxa*******I***xxaxx*a**$* 

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 

x * 
* U.S. A M Y  CORPS OF ENGINEERS * 
* THE HYOROLOGIC ENGINEERING CENTER * 
x 609 SECOND STREET * 
x DAVIS, CPi lFORNIA 95616 x 
x (916)  551-1148 * 
X * 
aaxxxa*xxa*a*Xaaxxw****x*x*axxzxiaaax 

i H I S  PROGRAM REPLACES ALL PREVIOUS VERSIONS O i  HEC-1 KNOWN AS HEC1 (JAN 73).  HECiGS. HECIDG, AND HEClKl i  

THE DEFINlTIONS OF VARIABLES -RTIEIP- AH0 -RTiOR- HAVE CHANGEO FRO# iHOSE USED H i T H  THE 1913-STYLE I N P U i  STRtiCTURE. 
THE DEFINITiON OF -AMSKK- ON RM-CARD WAS CHANGEO l i i i h '  REVISIONS DATED 28  SEP 81. THIS I S  THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGEECE , SINGLE EVENT DAMAGE CALCULAiiON, 0SS:WRlTE SiAGE FREQUENCY, 
DSS:REAO TIME SERIES AT DESIRED CALCULAiION INiERVAL LOSS RATE:GREEN AND AMPT 1NFILTRATlON 
KINEMATIC WAVE: NEW F I N I T E  DIFFERENCE AiGORiiHM 

7 HEC-1 INPUT PAGE 1 

L INE  I 0  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

I D  GENERAL DRAINAQE PLAN FOR NORiH SCOTTSDALE, E X i S i I N G  CONDITIONS 
1 0  MOOEL SC30.101 -- SUB-BASIN SERIES 1340 TO 1500. CAREFREE AREA 
I D  10-YEAR, 24-HOUR STORH, USING SCS TYPE I I A  RAINFKLL OISTRIBUTION 
1 0  RAINFALL FROM NOAA AiLAS. USING 10 SQ M I  AREAL REDUCTION FACTOR 
*DIAGRAM 
I T  5 21FEB88 0 289 
I0  5 0 
I N  30 27FEB88 0 

KK 1340  SUB 
KM RUNOFF FROM SUB 1340 
BA 1.5539 
PB 3.24 
PC 0 ,005 .GO9 .OlO .Oi3 ,019 ,021 .028 ,032 .044 
PC ,057 .TOO .6BO ,745 .716 ,800 ,816 .830 .840 .850 
PC .861 ,868 ,878 ,884 .891 ,900 .905 .912 .919 .923 
PC ,930 .534 ,939 ,940 ,950 ,958 ,961 ,963 ,969 . 9 7 i  
PC .974 .919 .9Ci ,985 ,989 . 9 9 i  ,993 .996 1.000 
LS  6 3  ? . t i  
UK 300 ,0933 .20 100 
RK 3300 .0228 .045 ,062 TRAP 10 3 
RK 15600 .D l99 ,045 TRAP 35 3 

KK 1341 DIV 
KM DIVERT FLOK FROM SU6 1340 TO SUB 1310 
OT 1342 



YK i 3 5 0  SiJB 
KM RUNOFF FROM SU6 1350 BNG W U i i  N N - D i V E R i E D  FLOl i  FROM Sti8 13tG 
aA ,9391 
i s  80 i . 1 8  
UK 200 ,0200 .10 100 
RK i3600 ,9184 , 0 4 5  TAAP 35 3 YES 

KK 1342 RET 
KM RETRiEVE DIVERTED i i O n  iROM SU3 i360  ( D I V  1341) 
DR 1342 

KK 1370 SUE 
AM RUNOFF iROH SUB i370  AND KOdTE R E i  1342 
61, ,8322 
LS 75 1.54 
UK 240 ,0208 .10 iO0 
RK 13400 ,0134 ,045 TRAP 20 ? YES 

KK 1360 
AM RUNOFi FROM SUB 1360 
8A ,6557 
i s  83 T.21 
UK 250 .0200 .15 i0G 
RK 9400 ,0245 ,045 TRAP 20 3 

HEC-1 iNPUT 

KK 1371 CP 
i(M ROUTE SUB i 3 6 0  TO CP 1371 
RK 5300 .0188 .045 TRAP 20 3 

KK 1372 i P  
KM COMBINE SUE 1310 AND CP 1371 
HC 2 

KK 1380 SUB 
KM RUNOFi FROM SUB 1380 
BA .9305 
L S  82 i .26 
UK 240 .0555 .20 100 
RK 18000 .0311 .045 TRAP 20 3 

KK 1390 SilB 
KM RUNOFF FROM SUB 1390 AND ROUTE SUB 1380 
8A 1 .4595 
L S  82 1.19 
UK 300 .0333 .20 100 
RK 17800 ,0191 .Oh5 TRAP 25 3 YES 

KK 1391 D I V  
KM DiVERT FLOW FROM SUB 1350 TO SUB 1410 
DT 1352 
D i  0 8000 
DQ 0 4000 

PAGE 2 

KK 1400 sua 
KM RUNOFF FROM SUB 1400 AND ROUTE NON-DIVERTED FLOl i  FROM SUB 1390 ( D i V  1391 
BA 1.3207 
i s  75 2.74 
UK 250 ,0200 . I 5  i O O  /6 8 
RK 15000 .Dl90 .015 TRAP 30 3 YES 



KK 1420 SUB 
KF! RUNOFF FROR SUB 1420 
B k  ,6808 
i S  14 4.63 
UK 285 .0230 . i O  100 
RK i 1500  ,0191 ,045 TRAP 25 

Xi( i d 3 0  SUE 
i(M RUHOFi FROM SUB i 4 3 0  
6A 1.43!9 
, "  
LJ 81 1.19 
UX 240 ,0555 .20 100 
RK 25800 .a271 .ad5 TRAP 30 

ilEC-1 INPUT 
3 

PAGE 3 

L i N E  

i(X 1440 SiiB 
KM RUNOFF FROM 5.06 i 4 4 0  
BA 1.8882 
i s  81 
UK 240 ,0555 .20 100 
RK 24800 ,0258 ,045 TRAP 30 

Kd 144 i  CP 
K# COMBINE stia 1430 AND SUB 1440 
KC 'i 

KK 1450 SUB 
Kif RUNOFF FROM SUB 1450 AN3 ROUiE CP 1441 
BA ,1662 
L S  19 1.04 
UK 200 ,0200 .20 100 
RR 18200 ,0189 ,045 TRAP 30 3 YES 

KK i 3 9 2  R i i  
KR R E T R i E V i  OiVERTED F L W  FROM SUB 1390 
OR 1392 

KK 1410 SUB 
KM RUROFF FRO4 SUB 1410 AND ROUiE RE7 1392 
BA . I663 
L S  82 
UK 200 .0250 .15 100 
RK 5400 .0185 ,045 TRAP 30 

106 
TOT 
108 
109 
110 
111 3 YES 

1451 CP 
COFIBiNE SLiB I410  AND SUB 1450 

2 

i 4 6 0  SUB 
RUNOFF FROM SUB 1460 AND ROUiE CP 1451 

.9410 
74 3.98 

225 .0215 .10 100 
12400 .0202 ,045 i R A P  35 

i d l o  Sda 
RUNOFi FROM SUB 1410 

,2977 
84 

200 ,0500 .20 100 
15000 ,0293 .045 TRAP 20 



I INPUT 
L I N E  

1 NO. 

127 KK 1475 Si6 
128 Kt4 RUNOFF FROM SUB 1415 AND ROUlE SUE 1472 
129 9A i . 6895  
130 i s  a6 

131 UK 285 .04!9 .20 100 
132 2% i7600 .Oi86 .045 TRAP 25 3 YES 

HEC-1 iNPLii PAGE 4 

;33 i K  lC80 SiiB 
1 34 K4 RUNOFF FRO16 SUB i i 8 0  AN0 R O U i i  SUB 1415 
135 8A 1.0015 
i 36 is 83 i .07 
137 UK 300 . 3 i 6 1  .20 100 
138 RK 7500 .02 i3  ,045 TRAP 25 % -* 3 tca 

139 KK i 4 8 i  D i Y  
140 Ki: D i V i R T  FLOW FROM SUB 1480 TO SUE i s 0 0  
141 T 1482 
142 D i  0 8000 
143 OQ 0 4000 

144 KK 1490 SiiB 
145 KM RUNOFF FROiX SUE 1490 AND ROUTE NO$-OlVERi iD i i O i  i ton Si lB 14SC (91V 7481 
146 BA i .3143  
i d 1  i s  75 j . 5 4  
148 UK 280 .Oi13 . i 5  100 
149 RK 18800 .0189 ,045 TRAP 30 30 YES 

150 KK 1482 RET 
151 <hi R E i R i E V E  DIVERTED FLOW FROM SUB 1480 
152 OR 1482 

153 KK 1500 SUB 
154 XM RUNOFF FRO6 SUB 1500 AN0 ROUTE R i i  1482 
155 a~ 1.7949 
156 L S  76 3.12 
157 UK 280 .Oi43 .15 700 
158 RK 20700 ,0181 .045 TRAP 30 00 YES 
159 ZZ 

SCHEMATIC DiAGRAM OF S i R E k f l  NETWORK 

(V) ROUTING (--->) DIVERSION OR PUMP FLOH 

( .) CONNECTOR (<---) RETilRN OF DIVERTED OR PUMPED F i O K  





1 (a**)  RUNOFF ALSO COMPdTEG AT THIS LOCAiION 
1 ~ ~ ~ a a ~ ~ * * a ~ ~ ~ ~ x ~ a ~ ~ a ~ ~ : a x a ~ * ~ * ~ * a ~ ~ a x x i ~ * %  
* 

* i i O 0 D  HiGROSRAPH PACKAGE ( 8 5 - 1 )  a 
a FEBRUARY i 9 8 1  % 

a REVISED O i  APE 88 * 
x x 

( 8 RUN DATE 06/03/1988 T IHE 13:10:23 a 
a * 

GENERAL DRAINAGE PLAN FOR HORiH SCOiiSOALE, EXISTING COh'Oi i lOnS 
MODEL SC30.101 -- SUB-aASlN SERIES 1 3 4 0  TO i 5 0 0 ,  CAREFREE AREA 
10-YEAR, 24-HOUR STORK, USING 3 i S  TYPE I I A  RAINFALL OIS iRIS 'd i iON 
RAINFALL FROM NOAA ATLAS, USING 1 0  SO M I  AREA'! REDUCTION FACiOR 

I 6 I 0  OUTPUT CONTROL VARIABLES 
iPRNT 5 PRINT CONTROL 
I P L O i  0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

I I T  HYDROGRAPH TIME DATA 
NMIN 5 MINUTES I N  COnPUiAiION INTERVAL 

I IDATE 27FEB88 STARTING DATE 
I i I M E  0000 STARTING i I M E  

NQ 289 NUMBER OF HYDROGRAPH ORDiNAiES 

I NDDAiE 28FEB88 ENDING DATE 
NDTIME 0 0 0 0  ENDING TIHE 
ICENT 1 9  CENTURY MARK 

m x a ~ ~ * a x ~ x x ~ x a * a ~ v ~ * * ~ ~ a * ~ a x a ~ * * x a x x ~ a ~  
i i 

* U.S. ARHY CORPS OF ENGINEERS * 
* THE HYDROLOGIC ENGINEERING CENTER * 
x 609 SECOND STREET * 
I GAVIS, CALIFORNIA 35616 x 
a ( 9 1 6 )  551-1748 x 
x x 
*XI************************************ 

COh'PdTAiION IN iERVAL .08 HOURS 
TOTAL TIME BASE 24.00 HOURS 

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

RUNOFF SUMMARY 
FLOli I N  CUBIC F E E i  PER SECOND 

TIME I N  HOLRS, AREA I N  SQUARE MILES 

PEAK TIME O i  AVERAGE F L W  FOR MAXIMUR PERIOD BASIN MAXIKUM T l R E O i  

I + 

OPERATION STAT1 ON FLOW PEAK AREA STAGE MAX STAGE 
6-HOUR 2;-HOUR 72-HOUR 

I + 

HYDROGRAPH A i  
1340 1164.  6.42 210.  67. 67. 1.55 

DIVERSION TO 

I + 
1342 582.  6.42 105. $3. 33. i .55  



HYDROGRAPH AT 
i s 5 0  

HYDROGRAPH AT 
i 3 4 2  

HYDROGRAPH AT 
1310 

HYDROGRAPH AT 
1360 

ROUTED TO 
i 3 1 i  

HYDROGRAPH AT 
i 3 8 0  

HYDROGRAPH A i  
i 3 9 0  

HYDROGRAPH AT 
1391 

HYDROGRAPH A i  
i 4 0 0  

HYDROGRAPH A T  
1420 

HYDROGRAPH AT 
1430 

HYDROGRAPH AT 
i 4 4 D  

2 COMBINED AT 
1441 

HYDROGRAPH AT 
1450 

HYDROGRAPH A i  
i 3 9 2  

HYDROGRAPH AT 
i d 1 0  

2 COMBINED A i  
1451 

HYDRGGRAPH A i  
i 4 6 0  

HYDROGRAPH AT 
1410 



HYOROGRAPH AT 
i 4 8 0  1993. 6.33 4 i 5 .  i 3 1 .  i 3 i .  2.99 

HYOROGRAPH AT 
i 4 8 i  996. 6.33 207. 66. 66. 2.99 

HYOROGRAPH A: 
i d 9 0  i 2 3 1 .  1.00 3i3. ! i d .  104. 4.30 .* 

HYDROGRAPH AT 
;5C0 i 3 1 8 .  7 . i 7  365. i 2 T .  i 2 i .  1 .79  



* FLOOO HYDROGRAPH PACKAGE (HEC-1) * 

I : FEBRUARY 198! s 
REVISED O i  APR 68 x 

x * 
RUN DATE 08/03/1988 TiME i3 :24:44 * I * 

*************************************sx*s 

****sl*s**s**********s**X***~*s*****x*** 
* x 

* U.S. ARMY CORPS OF ENGINEERS * 
* THE HYDRO'iOGiC ENGIREERIRG CENTER * 
x 609 SECOHD S i R E i i  * 
* DAVIS, CALiFGRNik 95616 x 
* (416 )  551 - i 748  x 
X * 
********************X**********x*s*s*** 

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 xxiO(xiO( XXXXX X X X  

I THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-i KNOWN AS HECl (JAN 13). HEClGS, HECiDB, AND HECiKH. 

I THE DEFINITIONS OF VARIABLES -RTINP- AND -RTiOR- HAVE CiANGED FROM THOSE USED WITH TYE 1973-STYLE i N P i T  STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REViSIOhiS DATED 28  SEP 8 i .  i H l S  I S  THE FORTRAN77 VERSION 
NEW OPTIONS: DAHBREAK OUTFLOW SUBMERGENCE . SiNG'iE EVENT DAMAGE CALCULATION, GSS:iCRIiE STAGE FREQUENCY, 

I 
0SS:READ TIME SERI tS  AT DESiRED CALCULATION INTERVAL LOSS RATE:GREEN AND M P i  INFiLTRATiON 
KINEMATIC WAVE: NEW F i N I T E  DIFFERENCE ALGORliHM 

HEC-i INPUT 

i D GENERAL DRAINAGE PLAN FOR NORTH SCOiiSDALE. EXISTING CONDiTiONS 
I D  MODEL SC30.251 -- SUB-BASIN SERIES 1340 TO i jOO,  CAREFREE AREA 
I D  25-YEAR, 24-HOUR STORM, USiNG SCS i Y P E  l i b  RAINFALL D i S i R I B U i i O N  
I 0  RAINFALL FROM NOAA ATLAS, USING 10 SQ H i  AREAL REOUCTION FACTOR 
*DIAGRAM 
I T  5 21FE888 0 289 
I 0  5 0 
I N  3 0  2 IFEB88 0 

KK 1340  SUB 
KM RUNOFF FROM SUB 1340 
BA 1.5539 
PB 3.79 
PC 0 .005 .009 .OiO .013 ,019 . 0 2 i  ,028 ,032 
PC ,057 ,100 ,660 ,145 ,716 .800 ,816 .830 ,840 
PC .861 .868 ,818 ,884 .891 ,900 .905 ,912 ,919 
PC .930 .934 .939 .944 .950 ,958 . 9 6 i  .963 ,969 
PC ,974 ,919 .981 ,385 .989 ,991 ,993 .996 1.000 
LS 6 3  1 . l i  
UK 300  ,0333 .20 100 
RK 3300 ,0228 .Oh5 .062 TRAP 10 3 
RK 15600 . D l 9 9  .045 TRAP 35 3 

2 1 KK 1341 D IV  
22 KN DIVERT FLOW FROM SU8 1340 TO SUB 1370 
2 3  D i  i 3 4 2  

PAGE i 

... 10 



KK 1350 StiE 
Kl4 RUNOiF FROM SUE 1350 AN3 W i i  NOt i -O iVERi iG FLOW FROM Sii6 1340 
BA .9391 
i S  30 i . i S  
UK 200 .0200 .10 i O O  
RK 13600 ,0184 ,045 iRdP 35 3 YES 

KK 1342 R E i  
KM R E i R i E V E  D iVERiEG FLOW FRUH SUB 1340 ( D i V  i 3 4 i )  
OR i 3 4 2  

KK 1370 SU6 
KM R i N O i i  FROM SUB 1310 AND R D U i i  R i i  i 3 4 2  
8.4 .a322 
L S  75 1.54 
UK 240 .0208 . I 0  100 
RK 13400 .0194 ,045 i R  A? 20 3 YES 

KK 1360 
KM RUNOFF FROR SU6 i 3 6 0  
BA ,6557 
i s  83 1.21 
i;K 250 ,0200 . l 5  iOO 
RK 9400 ,0245 ,045 TRAP 20 3 

HEC-1 INPUT 

KK 1311 CF 
KM R O J T i  SUB 1360 TO CP i 3 7 1  
RK 5300 ,0186 - ,045 TRAP 20 3 

KK 1312 CP 
KM COMBINE SUB i31O AND CP 1 3 7 i  
HC 2 

KK 1380 sua 
KM RUNOFF FROM SUB 1380 
BA .9305 
L S  82 1.26 
UK 240 .0555 .20 100 
RK 18000 ,0311 .045 TRAP 20 3 

KK 1390 SU6 
KB RUNOFF FROM SUB 1390 AND ROUTE SUB 1380 
BA 1.4559 
L S  82 1.19 
UK 300 ,0333 .20 100 
RK 11800 ,0191 .O45 TRAP 25 3 YES 

KK 1391 D i V  
i(M D i V E R i  FLOd FROB SUB 1390 i O  SU6 i 4 1 0  
0T 1395 
0 1  0 8000 
0 0  0 4000 

KK i 4 0 0  SdB 
KM RUNOFF FROM SUB 1400 AND ROUiE NON-DIViRTED FLOW FROB SUB 1390 (DIV 1391 
6A i .3201 
i s  75 2.74 
UK 250 .0200 .15 100 
RK 15000 .0190 .045 i R A P  30 3 YES 



I L I N E  

KK i420  SUB 
KM RUNOFF FROM S i 6  1420 
8A ,6808 
L S  14 4.63 
UK 285 .0230 .10 100 
RK 11500 . O i 9 i  ,045 TRAP 25 3 

KK 1130 SUB 
KM RUNOFF FROM SUB 1430 
BA i .4319  
i S  81 1.19 
UK 240 ,0555 .20 100 
RK 25800 ,0211 ,045 TRAP 30 3 

HiC-I INPUT 

Xi( 1460 SUB 
KM RUHOFF FROM sua 1440 
BA 1.8882 
i S  81 
UK 240 .0555 .20 100 
RK 24800 .D258 ,045 TRAP 30 3 

KK 1441 CP 
KM COflSINE SUB 1430 AND SUB 1440 
iic 2 

KK 1450 SUB 
KM RUNOFF FROf4 SUB 1450 AND ROUiE CP 1441 
BA . I662 
L S  1 9  1.06 
UK 200 .0200 .20 100 
RK 18200 .0189 ,045 TRAP 30 3 YES 

KK 1392 RET 
KM RETRIEVE U i V E R T i O  FLOW FROM SUB 1390 
OR 1392 

KK 1610 SUB 
KM RUNOFF FROM SUB 1410 AND ROUTE R E i  1392 
8A . I663 
LS 82 
UK 200 ,0250 . I 5  100 
RK 5400 .Oi85 ,045 TRAP 30 3 YES 

KK 1451 CP 
KM COMBiNi  SUB 1410 AND SUB 1450 
HC 2 

KK 1460 SUB 
KFi RUNOFF FROM SUB 1660 AN0 ROUTE CP 1451 
BA .9410 
L S  74 3.98 
UK 225 ,0275 . I 0  100 
RK 12400 ,0202 ,045 TRAP 35 20 YES 

KK 1470 siia 
KM RUNOFF FROM SUB 1410 
BA .297? 
LS 84 
UK 200 .0500 .20 100 
RK 15000 ,0293 .045 TRAP 20 3 

PAGE ? 



L INE  

1 NO. 

121 RX I 4 1 5  SUB 
128 KI; RUNOFF FROM SUB 1415 AN0 ROUTE SUB 1410 
129 BA 1.6855 
130 LS 84 
131 UK 285 .Ob i9  .20 100 
132 a% 17608 ,0188 .oh5 iRAP 25 3 YES 

HEC-1 iNPUT 

LINE 10 ....... 1 ....... 2 ....... 3 .... :..i ....... 5 ....... 5 ....... 'I ....... 8 ....... 9 ...... 10 

i 3 3  Xi( 1480 SUB 
i $4 Kh: RUHOFF FROM SUB 1480 ANG ROUTE SUB 1415 
i 3 5  $A 1.0015 .*. 
I J O  is 83 1.0? 
1 3 1  ui( 300 .O i61  .20 i 0 O  
136 4K I 5 0 0  . O 2 i 3  ,045 TRAP - 2 5  3 YES 

139 K i i 6 i  i ) iV  
140 KI;  DIVER^ FLOW FROM SUB 1480 TO SUB 1513 . . . -7 

14 I u s  i 4 8 S  
142 G I  0 8000 
i 4 3  3G 0 4000 

144 KK 149C SUB 
145 4M RUNOFF FAOM SUB i 4 9 0  AND ROUTE NOR-DIVERTED FLOW FRON SUB i 4 8 0  (D iV  i 4 8 i  
i d 6  Bk 1.3143 
1 4 1  LS 1 5  3.54 
148 U K  230 .0143 .15 100 
145 RK 18800 ,0189 ,045 'RAP 3 0  30 YES 

150 Rid 1482 R E i  
1 51 KM . REiRiEVE DiVERTED FLOW FROM SUB 1480 
152 DR 1482 

153 KK 1500 SUB 
154 K6 RUNOFF iROt i  SUB 1500 AND ROUTE RET 1482 
i 5 5  BA 1.1949 
156 LS 7 6  3.12 
1 5 1  UX 280 . D l 4 3  .15 100 
I 5 8  RK 20100 . O i 8 i  .045 TRAP 30 40 YES 
159 ZZ 

SCHEMATIC DIAGRAM OF STREAM NEiWOfiiX 

(V) ROUTING (--->) OIVERSION OR PUMP FLOW 

( . ) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED i iON 

PAGE 4 





( I***) RUNOFF ALSO COMNiEO AT TH iS  LOCAiIOh 
~ x * ~ ~ x x ~ ~ x ~ * ~ x x x ~ x x x ~ ~ x ~ ~ x * x x ~ ~ * ~ x ~ x i ~ * ~ * ~  

* 

( GLOOO HYDROGRAPH PACKAGE l i iEC- i !  * 
x FEBRUARY 1981 * 
: REViSED O i  APR 88 a 

* X 1 * RUN DATE O 8 i 0 3 i i l l 8 8  T INE 11:24:11 * 

* .  % 

* U.S. A M Y  CORPS O i  ENGiNEERS * 
* THE HYORV i2F i i  ENGINEERING CENTER * 
x 6C3 SECOND STREET * 
* OAVIS, Cb i iFORNIA 55616 r 
x (916)  551-1108 X 

I * 
*XIx***~***.**:*xX*****x**~**x***x*x****~ 

O R k I N k i i  PLAN FOR NORii i  SCOTTSOALE, EXISTING COliOiTiONS 

1 6 i 0  OUTPUT CONTROL VARiAEL£S 
i P R N i  5 P R i N i  CONTROL 
[PLOT 0 P L O i  CONTROL 

I QSCAL 0. HYDROGRAPH P L O i  SCALE 

i T  HYDROGRAPH T I M  OAiA 

I 
NMIN 5 MINUiES I N  COMPUTAiiON INTERVAL 

IDATE 2 lFEB88 STARTiHG OAiE 
i T i # E  0000 SiARTiNG TIME 

283 NUMGER OF HYDROGRAPH ORDiNA i iS  

I NDDATE 28FEB88 EHDiNG OAiE 
NDTiME 0000 ENOiNG T iME 
ICENT i 9  CENTURY MARK 

CORPUTATION INTERVAL .08 HOURS 
iOTA' i  TIME BASE 24.00 HOURS 

I ENGLISH UNITS 
DRAINAGE AREA SQUARE M i i E S  
PRECiPITAi iON DEPTH INCHES 

I LENGTH. ELEVAiiON FEET 
FLOW CUBiC F E E i  PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 

I ,  TEFlPERAiURE OEGREES FAi iRENHEii  

RUNOFF SUMMARY 
FLOW i H  CUBiC F E E i  PER SECOND 

TIME I N  HOURS, AREA i N  SPUARE RiLES 

PEA'R i i M i  C i  AViRAGE iLOW FOR MAXiKUM PERIOD BASiN 4AXIMUM TIME OF 

I + 
OPERATION SiATION FLOii PEAK AREA SiAGE MAX SiAGE 

6-HOUR 21-HOUR 12-HOUR 

HYDROGRAPH AT 
1340 1681. 6.33 214. 86. 86. i . 5 5  

DIVERSION TO 

I + 
i 3 4 2  844. 6.33 : J I .  43. 43. 1.55 ."" 



HYDROGRAPH A i  

HYDROGRAPH AT 

HYDROGRAPH A' 

HYDROGRAPH AT 

RO'dTED i O  

2 COKaINED AT 

HYDROGRAPH A i  

HYDROGRAPd A i  

D IVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH A i  

HYDROGRAPH k i  

HYDROGRAPH A T  

2 COMGINEO A? 

HYOROGRAPH AT 

HYOROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH A i  

HYDROGRAPH A i  



HYDRGGRAPH AT 
id75 2128. 6.25 

HYDROGRAPH A? 
id80 iS40. 6.25 

HYDROGRAPH AT 
1481 1420. 6.25 

HYDROGRAPH AT 
1450 i16i. 6.92 





KK 1350 SUB 
KM RUNOFF iROR SUB i350  AND ROUTE NOR-DIVERTED i iOn i R G t i  SUB 1340 
aA .939i  
is 80 1 . i 8  
UK 2 0 0  .0200 . i O  iG0 
AK 13600 ,0181 ,045 . TRAP 35 3 YES 

KK i342  RE? 
KM R E i R i E V E  D iVERiED FLO'R FROM SUB i34C ( O i V  i 3 i i ;  
OR 1342 

KK 1360 
KM RUNOFF FROM SUB 1360 
BA ,6557 
i s  83 1.2 i  
UK 250 .0200 . i 5  100 
RK 9400 ,0245 .045 TRAP 20 3 

tiEC-i INPUT 

KK. 1311 CP 
KM ROUTE SdB 1360 i O  CP 1371 
R'K 5300 .0188 .045 i R A F  20 3 

XK i 3 1 2  CP 
K t  COfiBINE SUB 1370 AND C? 1371 
HC 2 

KK 1386 SUB 
KM RUNOFF FRO# SUB i 3 8 0  
BA .9305 
is 82 1.26 
UK 260 .0555 .20 100 
RK i8000 .031i  .045 i R A P  20 3 

KK i 3 9 0  SUB 
KM R U H O i i  i R 0 R  SUB i390  AND ROUTE SUB i380 
BA 1.4599 
L S  82 i .19 
UK 300 ,0333 .20 100 
RK i7800  .O i9 i  .045 TRAP 25 3 YES 

Kid 1391 D I V  
KRI DIVERT FLOW FROM SUE 1350 1 0  SUE 1410 
D i  1392 
D l  0 8000 
00 0 4000 

PAGE 2 

K X  1400 SdB 
K AI RUNOFF FROM SUB 1400 AND ROtiTE HON-DIVERTED FLOW FRO# SUB 1390 (OIV i 3 5 1  
BA 1.3201 
L S  75 2.74 
UK 250 .ozoa . i 5  100 / 8  4 
RK 15000 .Dl90 ,045 i R A P  30 3 YES 
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INPUT 
L I N E  

NO. 

I L I  nn ~ r r s  auu 
128 KM RUNOFF iROH SUB i 4 1 5  AH0 ROUTE SUB 1410 
129 BA 3.6895 
130 LS  84 
i 3 i  iJK 285 . C 4 i 9  .20 '"" L.U 

132 RK 11600 ,0188 .045 TRAD 25 3 YES 
HEC-i iNPi lT 

133 KK 1480 SUB 
134 KR RUHOFF FROM SUB i 4 8 0  AiiO ROUiE SU6 1475 
i 3 5  BA 1.0015 
136 LS 83 i .O1 
i 3 l  UK 300  .O i61  .20 :GO 
138 RK 1500  .0213 ,045 i R  A? 25 3 YES 

i 3 9  KK 1481 D i V  
i d 0  KFi D i V E R i  FL.% FRO4 Siis i d 8 0  i O  SU; 1500 
141 DT 1482 
142 D I  0 8000  
143 0Q 0 4000 

144 K'X 1490 SUB 
145 KM RUNOFF FROM SUB i49O AH0 ROUTE NON-DiVERTED FLOW FRO3 SCB 1480 (D!V 1481 
146 EA 7.3113 
1 4 1  i s  1 5  3.54 
148 UK 280 .O ld3  . i S  . 100 
i d 9  RK i 8 8 0 0  .0189 .045 TRAP 30 30 YES 

150 KK i 4 8 2  R E i  
151 KM REiRlEVE DIVERTED FiGW FROl SUB 1080 
152 OR 1482 

153 KK 1500 SUB 
154 KM RUNOFF FROR SUB 1500 AN0 ROUTE RET 1482 
155 BA 1.7949 
156 LS 1 6  3 .12 
1 5 1  UK 280  .0143 .I> " 100 
158 RK 20100 . 018 i  ,045 iRA?  3 0  40  YES 
159 ZZ 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (--->) DIVERSION OR PUMP FLOK 

( . ) CONNECTOR (<---I RETURN OF OlVERTiG OP PUMPEO FLOW 

PAGE 4 

I E G  





(*I*) RUNOFF ALSO CORPUiED A i  THIS LOCAilON 
~****%******X*********************X******* 

* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
* FEBRUARY i 9 8 !  II 

x REVISED O! APR 68 % 

* x 

* RUN DATE 08/03/1988 i i M E  13:39:35 * 
?I I 

X*******************%**X*X****X*XX*X*%*** 

*X****************************X***** 

* x 

* 3.5. ARiY CORPS OF ENGINEERS 
?YE HYDROLOGIC ENGlNEiRiNG CENiER * 

x 609 SECOND S i R E E i  *: 

x DAViS, CALIFORNIA 95616 x 
x (916)  551-1748 * 
* * 
XXX***X****************************.: 

GENERAL ORAINAGE PLAN FOR NORTH SCOTTSGALE, i X I S i I i G  CONDITiONS 
W D E L  SC30.50i  -- SUB-BASIN SERIES 1340 10 i 5 0 0 .  CAREFREE AREA 
50-YEAR, 21-HOUR STORK, USING SCS TYPE I i A  RAINFALL D I S i R i D U i I O N  
RAINFALL FROR NOAA A iLAS.  USING i O  SQ FII AREAL REDUCTlO?i FACTOR 

6 I 0  OUTPUT CONTROL VARIABLES 
iPRNT 5 P R i N i  CONTROL 
I P L O i  0 PLOT CONTROL 
QSCAL 0 .  HYDROGRAPH P L O i  SCALE 

I T  HYDROGRAPH TIME DATA 
NMIN 5 MlNUiES i N  COMPUiAiION INTERVAL 

IDATE 27FEB88 STARTING DATE 
i T l M E  0000 STARTING TiME 

NQ 2 8 9  NUMBER OF HYDROGRAPH O R D I N k i i S  
NDDATE 28FEB88 ENDING DATE 
NDi IME 0000 ENDING i l R E  
ICENT 1 9  CENTURY MARK 

COMPUTATION iNTERVAL .08  HOURS 
TOTAL TIME BASE 24.00 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 

I LENGTH. ELEVATiDN F E E i  
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 

I ,  TEMPERAiURE DEGREES FAHRENHEIT 

RUNOFF SUMEARY 
FLOW I N  CUBIC FEET PER SECOND 

TIME I N  HOURS. AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUR PER100 BASIN RAXIMUN TIME OF 

I + 
OPERATION STAi iON FLOK PEAK AREA STAGE MAX STAGE 

6-HOUR 21-HOUR 72-HOUR 

HYDROGRAPH AT 
1340 2254.  6.25 334.  103. 103. 1.55 

DIVERSION TO 
1342 1127. 6.25 167. 52. 52. i . 5 5  



i 3 4 i  i 121 .  6.25 i 6 1 .  52. 52. . ?. 
I '  

1.93 

HYDROGRAPH AT 

HYDROGRAPH A' 

HYDROGRAPH AT 

HYDROGRAPH A' 

R O U i i O  TO 

2 COMBiNEO AT 

__-~ - . . ~ ~  

HYDROGRAPH AT 

HYDROGRAPd AT 

D iVERSION i O  

HYDROGRAPH A i  

- ~~ ~. 

\ HYDROGRAPH AT 

-- 
HYDROGRAPH A i  \ 
HYDROGRAW AT 

HYDROGRAPP A i  

2 COMBINED AT 

HYDROGRAPH A: 

HYDROGRAPH A i  

HYDROGRAPH AT 

2 COMBINED A i  

HYDROGRAPH A i  

1 0 8 .  

52. 

93. 

44.  

46. 

i 3 1 .  

60. 

.? :33. 

17. 

I ? .  

i 4 2 .  

34. 

89.  

717. 

206. 

245. 

71. 

81. 

332. 

375. 

HYDROGRAPH A i  

I ' i d 1 0  434. 6.11 61. 20. 20. .30 



HYDROGRAPH A i  
i b 1 5  

HYDROGRAPH AT 
118C 

HYOROGRAPH A i  
'481 

HYORGGRAPH k i  
i d 9 0  

HYDROGRAPH AT 
1482 

HYDAOGRAPH A i  
i 5 0 0  



a :LO30 HYOROGRAPH PACKAGE (HEC-1) * 
FEBRUARY 1981 I 

REViSEO O i  APR 8 8  *- 

* 
* RUN GATE 08/03/1988 TIME !3:51:!4 

I * 
* 

xa**************x*xmx**xx**a*xx*****%**x 

**X*****************%***********i****** 

* x 

U.S. ARnY CORPS OF ENGiNEERS * 
* THE HYDROLOGiC ENi iNEiRiNG CENiER * 
2 609 SECOND STREET * 
* DAVIS, CALIi0RN;A 95616 * 
T (916)  551-1748 8 

r x 
* * * * x * x * * * * x * X * * * x * * ~ % X X ~ x * * * * * * * * * % * a *  

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 XKX 

I THIS PROGRAM REPLACES ALL PREV:O'JS VERSIONS OF HEC-1 KNO'Hl AS H E i 1  (JAN 73), %iC!GS, HEC1OB, AND HECiXn 

I THE D E i i N i T l O N S  OF VARIABLES -RTll;lP- ANG -RTiOii- HAVE CiANGiD iROK THOSE USE0 WiTH THE 1973-STYLE iNPdT SiRUCiURE. 
THE D E i i N l T I O N  OF -KRSKK- ON RM-CARD WAS CHANGED WITH REVISiOYS DATED 28 SEP 81. THIS I S  TEE FORTRAN11 ViRSiOFi 
NEW OPTIONS: DAMEREAK OUTFiOn SUBMERGENCE , SiNG'iE EVENT DAMAGE CALCUiAiION, DSS:WRiTE STAGE FREQUENCY, 
0SS:READ TIME SERIES AT OESIREO CALCULATION iNTERVAL LOSS RATE:GREEN AN0 AMPi INFlLTRATIOH 
KlNEMATiC WAVE: NEW F I N I T E  DIFFERENCE AiGORiTHR 

I' HEC-1 iNPdS PAGE i 

LINE  I 0  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

I 1 
I D  GENERAL DRAiNAGE PLAN iOR YORTii SCOTTSOALE, EXiSTING COhiOlTIONS 

2 1 0  MODEL SC3O.iOOi -- SUB-BASIN SERIES 1340 TO 1500, CAREFREE AREA 
3 I D  100-YEAR. 24-HOUR STORM. USiNG SCS TYPE i l A  RAINFALL DISTRIBUTION 

I 4 10 RAINFALL FROM NOAA ATLAS, USING 10 SQ M i  AREAL REOdCTiON FACTOR 
'DIAGRAM 

5 I T  5 2 l F i B S 8  0 289 

I 
6 10 5 0 
1 I N  3 0  21FEB88 0 

8 KK 1340 SUB 

I 9 KM RUNOFF FROM SUB 1340 
1 0  BA 1.5539 
11  PB 4.11 

I 1 2 PC 0 .005 ,009 .OiO .013 .019 .021 .028 .032 ,044 
13 PC ,051 ,100 .660 ,145 . I 7 6  .800 ,816 ,830 .a40 ,850 
i 4  PC ,661 ,868 ,818 . I 84  .891 .900 .905 .912 .919 .923 
15 PC .930 ,934 ,939 .944 , 950  ,958 .96; .963 ,969 ,911 

I 16 PC .914 ,919 . 9 8 i  .985 ,989 ,991 .993 .996 1.000 
17 i s  83 1.1; 
1 8  UK 300  ,0333 .20 100 

I 19 RK 3300 ,0228 ,045 ,062 TRAP 10 3 
2 0  RK 15600 .O i99  .045 ?GAP 3 5  3 

21 KK 1341 OIV 
22 KM OiVERT iLOW FROR SUE 1340 TO SUB 7370 
23  DT 1342 



KK 1350 SUB 
KM RUNOFF F R O l  SUB 1350 ANO ROUTE NOI-OIVERiED FLOW iROM SUB 1346 
BA ,9391 
i s  80 i .  18 
UK 200 .0200 .!0 100 
RK ij60O ,0186 .045 i R k P  35 3 YES 

KK i342 R E i  
KM R E i R i E V i  D l V i R T E G  FLG'H FROM SUB 1340 ( D l V  1341) 
DR 1342 

KK i310 SUE 
KFI RUNOFF FRO3 SUB 1310 AND ROUiE RE7 1342 
BA .5322 
L S  75 1.54 
UK 240 ,0208 .i0 100 
9K ij400 .O!94 ,245 ?RAP 20 3 YES 

KK i360 
KM RUHOFF FRO8 SUB 1360 
6.4 ,6557 
L S  83 1.21 
UK 250 .0200 .15 iOO 
RK 9400 ,0245 ,045 TRAP 20 3 

tiEi-i i l i F U T  

Ki( i371 CP 
Kf l  ROUiE SUB i360 TO CP 1311 
RK 5300 .Oi68 .045 TRAP 20 3 

KK i312 i P  
Kf4 COMBINE SUB 1310 AHD CP 1311 
HC 2 

KK 1380 SUB 
Kh! RUKOFF FRO# SUB 1380 
BA .9305 
L S  82 1.26 
UK 240 ,0555 .20 100 
RK 18000 .0311 .a45 TRAP 20 3 

KK 1390 SUB 
KM RUNOFF FRO4 SUB 1390 AND ROUTE SU6 :380 
BA 1.4599 
L S  82 1.19 
UK 300 .O333 .20 100 
RK 11800 .0191 .045 i R A P  25 3 YES 

KK 1391 D I V  
Kid DIVERT FLOW FRO8 SUB 1390 TO SUB 1410 
D i  1392 
D 1  0 8000 
CQ 0 4000 

KK 1400 SUB 
KM RUNOFF FROM SUB i400 AND ROUTE NON-DIVERTED F i O l i  FROR S i 6  i390 ( D i V  i29i 
BA 1.3201 
L S  75 2.74 
UK 250 ,0200 .i5 100 
RK i5000 ,0190 .005 i R A P  30 3 YES 

PAGE 2 



KK 1420 SUa 
KM 9 U H O i i  FROM SdB 1420 
ah ,6808 
i s  74 4.63 
UK 285 ,0230 .I0 100 
RK 1i500 .019i .045 TRAP 25 

Ki( i43C SUB 
KM RiUHOFF FROM SUB 1430 
BA 1.4319 
i s  81 1.19 
UK 240 ,0555 .20 100 
RK 25800 .027i ,065 TRAP 30 

HEC-1 I N P U i  PAGE 3 

10 

KK 1440 sua 
KM RUNOFF FRO# SUB id40 
BA 1.8882 
LS 81 
UK 240 .O555 .20 100 
RK 24800 ,0258 ,045 ?RAP 30 

K6 144i CP 
KM COYSINE SUB id30 AND SUB 1640 
ti: 2 

KK 1450 SUB 
Kh! RUNOFF FROM SUB 1450 AHG ROUTE CP i44i 
BA .I662 
L S  79 1.04 
UK 200 .0200 .20 100 
RK 18200 ,0189 .045 TRAP 30 

KK 1392 RET 
KM RETRIEVE DIVERTED F i O N  FROM SUB 1390 
DR 1392 

1410 SUB 
RUNOFF FROM SUB 1410 AND ROUTE RET 1392 

,1643 
82 

200 .0250 .15 100 
5400 .0185 ,005 TRAP 30 

1451 CP 
COMGINE SUB 14i0 AND SUB 1450 
2 

KK 1460 SUB 
Kt4 RUNOFF FROM SUB 1460 ANG ROUTE CP i45i 
a A  ,9470 
LS 74 3.98 
UX 225 .0275 .10 iOD 
RK I2600 .0202 ,045 i R A ?  35 YES 

KK i470 SUB 
KF! RUNOFF FRGK SUB id70 
BA ,2971 
L S  84 
UK 200 ,0500 .20 100 
RK 15000 ,0293 ,045 TRAP 20 



127 KK i 4 7 5  S i S  

I 
128 KH RUNOFF iRGM SU8 1415 AND ROUTE SUB 1410 
i 2 9  BA i . 6 8 9 5  
130 LS 84 
1 3 1  UK 2 6 5  . 0 4 i 9  .20  1 0 0  
i 3 2  RK 17600 . O i 8 8  ,045 i R A P  2 5  3 

K C - 1  INPUT 

i 3 3  XK i d 6 0  ria 
i 34 KE RUNOFF FROM SUB 1480 AN0 ROUTE SUB i d 7 5  
i 3 5  SA l .OOi5  
i 3 6  LS 83 i . 0 1  

I i 3 7  gi( 300 . O i 6 7  .20  1CC 
i 3 8  RK 7500 ,0213 .045 TRAP 2 5  3 

1 NO. 

i 3 9  5K 1 1 6 1  i ) iV  
140 XM O ! V E R l  %OH FROM SUB 1480 TO SUZ 1500 

YES 

..... 6. 

YES 

PAGE 4 

. . S  ...... i 0  

144 KK 1490 SUB 
i 4 5  YM RUNOFF FROR SUB 1 4 9 0  AND RO'UiE NON-DIVERTED FLOW FROM SUB 1 4 8 0  ( D i V  1481 
146 6A i .3142 
1 4 1  LS 75 3.54 
148 UK 280 . O i 4 2  . i 5  1 0 0  
i d 9  RK i 8 6 0 0  ,0189 ,045 TRAP 30 30  YES 

150 KK 1482 R E i  
151 KM RETRiEVE DIVERTED FLOK FROM SUB 1 4 8 0  
152 Gii 1482 

KK 1500 sua 153 
154 KH RUNOFF FROM sua 1500 ~ t i o  ROUTE RET 1 4 8 2  
155 3A 1.1949 
156 is 76 3.12 
1 57  UK 280 . O X 3  . i 5  iOO 
158 RX 20100 .0181 .O45 TRAP 30 4 0  YES 
159 ZZ 

(V) ROUiiNG (--->I GiVERSIOfi OR PUMP FLOH 

(.) CONNECTGR (<---I RETURN OF OlVERiED OR PUMPED FLON 





I :I**) RUNOFF ALSO COMPUiED AT TH IS  LOCAiIGM 
jl*x****************XX****x*********I*x*** 

s * 
* FLOOD tiYDROGRA?H PACKAGE (t iEC-i)  a 
x FEBRUARY 1961 I 

* REVISED 0 1  APR 88 x 
* * I * RUN DATE 08/03/1911 TIME i 3 :57 :11  
x * 

....................................... 
* I 

* U.S. ARMY CORPS OF ENGINEERS * 
* THE HYDROiOGIC ENGINEERING CENTER * 
x 609 SECOND STREEi x 
* OAVIS. Cki1;ORNiA 55616 i. 

* (516)  551-1746 * 
* * 
***Xx**a******X************~****** 

ORAINAGE PLAN FOR NORTH SCOTTSOALE, EXISTING CONDITIONS 
SUB-BASIN SERiES 1340 TO 1580, CAREFREE AREA 

STORM, USIHG SCS TYPE I I A  R A i N i A i L  DISTRiBUTION 
ATLAS, USING 10 SP M i  AREAL REDUCTION FACTOR 

I 6 1 0  OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0.  HYDROGRAPH PLOT S iALE  

HYDROGRAPH T iME DATA 
NMIN 5 MINUTES I N  COFIPUTATIOH INiERVAL 

IDATE 21FEB88 STARTING DATE 
IT IME DO00 STARTING TIME 

No 289 NUEBER OF HYDROGRAPH ORDINATES 
NDDATE 28FE688 iHDING DATE 
NOTIME 0000 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL .08 HOURS 
TOTAL TIME BASE 24.00 HOURS 

I ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 

E 
LENGTH, ELEVATION FEET 
FLOW CUEIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 

1 1  

TEMPERATURE DEGREES FAHRENHEiT 

RdNOFF SUMiARY 

1 
FLOW I N  CUBIC FEET PER SiCONO 

TIME I N  HOURS. AREA I N  SQ'UARE MILES 

PEAK TIME O i  AVERAGE FLOW FOR MAXIMUM PERIOO BASIN MAXIMUM TIME OF 

I + 

OPERATION STATIOIi FLOW PEAK AREA STAGE MKX STAGE 
6-HOUR 24-HOUR 72-HOUR 

I + 

HYDROGRAPH AT 
1340 2750. 6.25 387. ! i 5 .  119. !.55 

DIVERSION TO 
1342 1375. 6.25 ;94. 59. 59. i .55 / 3 &  



hlGROGRAPt i  A i  

HYDROGRAPH AT 

HYDROGRAPH A i  

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBiNiD AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

OIVERSiON TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBiNED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH A T  

HYDROGRAPH AT 

59. 

123. 

59. 

108.  

51. 

50. 
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INTRODUCTION 

The objective of t h i s  study i s  t o  define areas of the  p@dwnJ.west 
of the  McDowell Mountains i n  Scottsdale, Arizona tha t  might be 
subject  t o  act ive a l luvial  fan processes. This study has been 
performed as par t  of the  Scottsdale Flood Insurance Study, which in 
t u r n  i s  par t  of the  1 arger Maricopa County Flood Insurance study 
being conducted by Cella Barr Associates. 

Soil development on fan deposits, local topography, and geomorphology 
have been used t o  delineate piedmont areas t h a t  have been s i t e s  of 

act ive fan deposition o r  erosion i n  approximately the l a s t  10,000 

years. These areas have been designated a s  "active a l luvial  fan 

areas" in which i t  may be appropriate t o  apply the Federal Emergency 

Management Agency's (FEMA) al luvial  fan flooding model (Dawdy, 
1979). Locations of active ~ ~ fan apices and ovevafl, f q n h a p e s  can be kt\ 

--..- -.--- 

der ived  frg,m ... t h i s  work.' ~ u c h -  o'fThZScottsdale Piedmont i s  composed 
of older fan deposits. Substantial so i l  development and dissection 

of these fans indfcates t ha t  they have not been subject t o  active fan 

processes f o r  much more than 10,000 years. These areas are therefore 

not l i ke ly  t o  be s i t e s  of a l luvial  fan f l ~ o d i n g  in the  foreseeable 

future .  

Defining al luvial  fans associated with the la rqer  --L-- s t r e a m  tha t  flow 
across the  Scottsdale Piedmont has been the  Focus of t h i s  study. The 

? 
a1 1 uvi a1 fan flooding model i s~~.p~p.~r i .a t_e!y .qepl.I.e_d ..te.f~.qods 

generated ... ... i n  .mountainareas wh$h clrain..to.al.luvial. fans; j.t-i.s..-not 
. . .. .~--.->~ , 

K? 

appropr ia te '  f o r  flooding - generateb.on -- ~ . ~ -  .fans~..thpmse! ves (Dawdy, 1979). 

The l a t t e r  type of f looding ' is  expressed as sheetflow or  channelized 
flooding. All portions of the  piedmont could be affected by these 

processes, i r respect ive of age of the  fan. 



GEOLOGIC/GEOMORPHIC SETTING 

The Scottsdale Piedmont is the area of generally low relief between the 

McDowell Mountains and the Union Hills. "Piedmont" is a geographic term 

meaning the area downslope from the topographic mountains. This area 1 
may include shallowly buried bedrock surfaces (pediments), fan-shaped . . ?  
alluvial deposits (alluvial fans), and areas of coalesced alluvial fans 3 - - - - ---.- - 
(bajadas). Alluvial fan processes may occur in any of these domains. 

Piedmonts of southern and central Arizona typically are composed of 

alluvial fan deposits of a variety of different ages. Some portions of 

the Scottsdale Piedmont are composed of alluvial fans that have been 
active quite recently, while other areas have not been subject to active 
fan processes for tens of thousands of years or more. 

The Quarternary period of geologic history (approximately the past 
two million years) has been characterized by dramatic changes in global 
climate. The climatic changes have impacted the fluvial systems of the 
southwestern United States so as to change the amount of sediment 
supplied to stream systems. Intervals of high sediment yield from 
hillslopes correlate with times of extensive alluvial fan deposition on 
piedmonts (Bull, in press). The Holocene period (the past 10,000 years) 
has been a time of high sediment yield and extensive fan deposition. 
Earlier pulses of fan deposition probably occurred during relatively 
warm climatic intervals like the Holocene. In southern and central 
Arizona, there has been very little faulting in the past 5 million years 
(Pearthree and others, 1983) so the climatic controlled pulses of fan 
aggradation have dominated piedmont evolution. 

Piedmonts of the southwestern deserts that are not in proximity to 

active faults typically are complex mosaics of older and younger fan 

deposits. Pulses of fan deposition did not completely bury older fan 

deposits. The result is that a typical piedmont in southern and central 

Arizona has areas of young (Holocene) fan deposition, and areas that 

have not been subject to active alluvial fan activity for probably 

50,000 years or more (late Pleistocene or older fans). These older fan 

areas are usually not likely to be subject to active alluvial fan 

deposition in the time frame relevant to floodplain management. 
- 2 - 



AGES OF ALLUVIAL FANS BASED ON SOIL DEVELOPMENT 

The degree of soil development associated with alluvial fans is 

fairly diagnostic of the ages of the fans. Soils, as used in this 

report, "consist of layers or horizons ... which differ from the parent 
material in their morphological, physical, chemical, and 
minerological properties" (Birkeland, 1984). Some soil properties 

develop progressively with time. The extent to which these soil 

properties differ from the parent material (in this case, the 

original alluvial fan deposits) reflects the age of the alluvial fan. 

Soils develop quite slowly in arid and semiarid regions like the 
Scottsdale Piedmont. Desert soils develop on alluvial fan deposits 

as a result of inputs of silt and clay from atmospheric dust and 
calcium carbonate dissolved in rainwater, and weathering of mineral 
grains of the parent material. Clay and calcium carbonate are 
leached into the soil during significant precipitation events. The ' 

typical result of these processes is a stratification in the soil; 
clay accumulates at shallow depths and calcium carbonate accumulates 
at slightly deeper levels. The amount of clay and/or calcium 
carbonate accumulation reflects the age of the soil. 

These soil-forming processes proceed at very slow rates in desert - 
regions. For this reason, deposition or erosion must essentially 
cease for soils to develop. Therefore, estimating the age of a soil 
based on the extent of its development is equivalent to estimating 
the time since active alluvial fan deposition or erosion ceased. 
Even one alluvial fan flooding event would likely bury or obliterate 
soils that had taken tens of thousands of years to develop. 

Estimating ages of alluvial fans on the Scottsdale Piedmont based on 
soils depends on correlating the development of some soil properties 

with the properties of soils of known age in other portions of the 

desert southwest. Sequences of soils associated with alluvial fans 

or terraces of different ages has been defined at several localities 



in southern Arizona (examples are McFadden, 1981; Pearthree and 

Calvo, 1987). The ages of these alluvial fans and terraces have been 

estimated by correlating soil properties with areas in southern New 

Mexico (Gile and others, 1981) and western Arizona and eastern 

California (Bull, in press), where the ages of fans and terraces are 

constrained by independent dating methods. Central Arizona 1 ies 

. between these reference areas both geographically and in terms of 
climate, so it is appropriate to roughly estimate the ages of 
alluvial fans on the Scottsdale Piedmont by correlating soil 
properties. 

In both southern New Mexico and western Arizona, there are fairly 
distinct differences between Holocene and Pleistocene soils (Tables 1 
and 2). Pleistocene soils have horizons with substantial increases 
in clay content (argillic horizons). They also have horizons with 
thick, obvious calcium carbonate accumulations. Holocene soils show 
little or no evidence of clay accumulations, and calcium carbonate 
accumulations are thin and spotty. Similar differences in soil 
development have been noted in the Scottsdale Piedmont area (Soil 
Conservation Service, 1986) and they serve to differentiate Holocene 
(potentially active) and Pleistocene (inactive) alluvial fans. 

The Soil Conservation Service (1986) has published a series of soil 
maps covering the Scottsdale Piedmont. The units mapped by the SCS 
are based on a variety of soil properties, only some of which reflect 

the age of the fan or terrace associated with the soil. The 

pub1 ished characterizations of soil series include sufficient 

information concerning clay and calcium accumulations to estimate 

soil ages (Table 3). Pleistocene soils are distinguished by 1) 
argillic horizons with clay loam or clay textures; 2) development of 

soil structure related to clay movement; 3) reddening of horizons of 

clay accumulation relative to the parent material, and 

4) accumulations of calcium carbonate that are sufficient to cause 

soils horizons to be at least weakly cemented. Some fairly old soils 

may not retain much evidence of clay accumulation due to erosion. 

Correlation with the dated soils of western Arizona and southern New 

- 4 - 



Mexico indicates that at least tens of thousands of years are 
required to accumulate substantial amounts of clay and/or calcium 
carbonate in this region. Some of the soils of the Scottsdale 
Piedmont are probably hundreds of thousands of years old. 

The soil units mapped by the SCS are the principal means used to 
define active (Holocene) and inactive (Pleistocene) alluvial fans 
(Figure 1). The soil maps were supplemented by independent geologic 

mapping of some of the northern Scottsdale Piedmont (Wellendorf, 
1988), assessment of local topography, and extent of dissection of 
alluvial fan surfaces. Young alluvial fans are generally undissected 
or only modestly dissected. Older alluvial fans are generally 
topographically higher and more dissected (Figure 2). At two 
locations, our field reconnaissance studies indicated that areas 
mapped by the SCS (1986) as soil units Vado and Momoli (probably 
early Holocene in age) are: 1) mapped incorrectly, and are 
predominantly older units, or 2) are not subject to inundation due to 
isolation from major washes. These areas are mapped as inactive 
alluvial fans in this report. 



THE DISTRIBUTION OF ACTIVE AND INACTIVE FANS ON THE SCOTTSDALE 
PI EDNONT I E.J 
The areal extent of active alluvial fans on the Scottsdale Piedmont &" 
varies substantially from north to south. Most of the Piedmont north a$ " 
of Curry's Corner is comprised of inactive fan areas. The larger 11' 
streams which head in the mountains east and north of Carefree flow 
very near to Black Mountain, at the northern edge of the area 
studied. These streams have downcut during the late Quarternary in 
response to downcutting of Cave Creek, into which they drain. The 
young deposits associated with these streams are quite restricted 
and there are essentially no active alluvial fans. South of Curry's 
Corner and Pi acle Peak, the piedmont is dominated by potentially C 
active fan areas where several alluvial fans coalesce together. The 

"( 

result is that almost all of the lower piedmont has minimal 

topographic relief and is comprised of young fan deposits. 7 i\f $1 



TABLE 1 

S o i l  p r o p e r t i e s  o f  t h e  Desert Pro jec t ,  New Mexico (compiled from G i l e  

and o thers ,  1981). 

Max. S ta te  
Geomorphic Est imated Maximum Maximum C a l c i c  Horizon 

Surface Age Redness Texture Development 

ORGAN Mid- t o  l a t e  5YR-1OYR Sandy Loam 1-11 
Holocene 

ISAAC'S La tes t  5YR Loam 1-111 
RANCH Ple is tocene 

JORNADA I 1  Late  P l e i s t -  2.5YR-5YR Clay Loam 111-IV 
ocene 

JORNADA I Middle 2.5YR-5YR Clay 111-V 
P le is tocene 

DONA ANA Ear l y  t o  Mid- 10YR-5YR Sandy Loam/Clay I V - V  
P le is tocene 



TABLE 2 

S o i l s  associated w i t h  Quaternary fan  depos i ts  o f  t h e  lower  Colorado 
R ive r  r e g i o n  ( f rom B u l l ,  i n  press).  

Texture Color  Hue Ca lc i c  Horizon Est imated 
Surface Maximum Maximum Stage Age 

Q3c Sand 10 YR I 2,000 - 4,000 

936 Sand 7.5 YR I 4,000 - 8,000 

Q2c Clay Loam 5 YR I1 - 111 50,000 - 70,000 

Q2b Loam 5 YR 111 70,000 - 200,000 

Q2a Clay Loam 5 YR I1 - 111 400,000 - 730,000 



TABLE 3 

S o i l  u n i t s  o f  t h e  Sco t t sda le  Piedmont (So i l  Conservation Service, 1986). 
w i t h  t h e  dated s o i l s  o f  Table 1. 

S o i l  Ser ies  Tex ture  Color  Hue Calc ic  Horizon Estimated 
(Map U n i t s )  Maximum Maxi mum Stage Age 

Anthony Sandy Loam 7.5 None Late Holocene/ 
( 1 9 2 )  ac t i ve  

Anthony Sandy Loam 7.5 None Late Holocene 
(6)  

A r i z o  Sandy Loam 7.5 None Middle t o  Late 
(8) Holocene 

B r i o s  Loamy Sand 7.5 None Middle t o  Late 
(10) Holocene 

C a r r i  zo Sand 7.5 None Middle t o  Late 
(10) Holocene 

G i l a  Sandy Loam 10 I Middle Holocene 
(54) 

Gilman Loam 7.5 I Middle Holocene 
(55) 

Mar i  po Sandy Loam 7.5 None Middle t o  Late 
(3 )  Holocene 

Mom01 i Sandy Loam 7.5 None Ear ly  t o  Middle 
(90,91) Holocene 

Vada Sandy Loam 7.5 I Ear ly  t o  Middle 
(122) Holocene 

Mohal l  Clay Loam 5 I1 Late Pleistocene 
(77) 

S o i l  ages are e s t i m i t e d  based on comparisons 

Geomorphic S e t t i n g  

Floodplains, a l l u v i a l  fans, drainageways, 
very young 

Floodplains, a1 1 u v i  a1 fans, young 

Floodpla ins 

Floodplains, drainageways 

Floodplains, drainageways, a l l u v i a l  fans, 
terraces 

A l l u v i a l  fans, f l o o d p l a i n s  

A l l u v i a l  fan, f l o o d p l a i n s  

Floodplains, l o w  t e r r a c e s  

Terraces 

Terraces 

Fan te r races  



TABLE 3 (Cont.) 

Soil Series Texture Color Hue 
(Map Units) Maximum Maximum 

Pinal eno Clay Loam 5 
(96) 

Pinamt Sandy 5 
(98) Clay Loam 

Tremant Sandy 5 
(112, 113) Clay Loam 

Rillito Loam 
(118) 

Carefree Clay 5 
(12) 

Cipri ano Loam 
(68) 

Eba Clay 5 
(33) 

Ebon Clay 5 
(44)  

Tres Hermanos Clay Loam 5 

Sun City Clay Loam 5 
(110) 

Gunsight Sandy Loam 7.5 
(68) 

Calcic Horizon Estimated 
Stage Age Geomorphic Setting 

I11 Middle to Late Fan terraces 
Pleistocene 

111 Middle to Late Fan terraces 
Pleistocene 

111 Middle to Late Fan and stream terraces 
Pleistocene 

111 Middle to Late Fan terraces stripped of B horiz. 
Pleistocene 

111 Middle Pleistocene Fan Terraces 

IV Middle Pleistocene Fan terraces, stripped 
B horiz. 

111 Middle Pleistocene Fan and stream terraces 

111 Middle Pleistocene Fan and stream terraces 

111-IV Middle Pleistocene Fan and stream terraces 

IV-V Early to Middle Partially stripped argill i s horiz. fan terraces 
Pleistocene 

Fan terraces - may be thin young soil over 
buried Pleistocene soil 
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6.3.0 RECOMMENDATIONS FOR RAINFALL DATA TO BE USED FOR THE NORTH 
SCOTTSDALE DRAINAGE PLAN 



Recommendations For Ralnlall D a t a  To Be Used For 

The North Scottsdale General Drainage Plan 

The runoff response of a watershed is extremely sensitive to the amount, 

spatial distribution, and temporal distribution of rainfall. Accordingly. these 

parameters warrant close examination during the course of hydrology studies. 

To provide such technical scrutiny, a sensitivity analysis was conducted of 

an approximate 7 square mile block of drainage area containing 13 sub-basins. 

Three sub-basins within this overall block were then chosen t o  represent: 1) a' 
/ 

totally mountainous area; 2) a partial mountain-partial foothills area: and 3) a 
dissected alluvial fan. These three environments represent a wide range of' 

topographic conditions for both overland now and channel routing parameters.' 

These three sub-basins were used as the basis for independent peak discharge 

calculations to verify the general accuracy of the computerized rainfall/runoff 

model. 

The watershed was modeled with HEC-1, using the kinematic wave option / 

for both overland flow and channel routing. Using this baseline model, the 

sensitivity analysis examined the following parameters: 

/ 
A. Rainfall Amount - Two sources of rainfall data were used: 1) NOAA Atlas 

2. Volume VIII, Arizona; and 2)/a combination of NOAA Atlas data and City of 

Phoenix rainfall data (Storm Drain Design Manual, Sept. 19851, whichever -- gave - 

the higher value for a given frequency-duration. 

B. Spatial Distribution - The rainfall --.. . was assumed - . t o  . . be - evenly . distributed _ _ _  ,_.__ 

over the entire contributing watershed. However, the sensitivity --.~ ~ . of - peak 

discharge was examined as a function of changing the "a~al._.reduction..f~gr* 
from 10 square miles to  50 square miles. ---- . . . 

C. Temporal Distrlbution - The following rainfall distributions were evaluated: 

1) HEC-1 hypothetical. 24-hour; 2) HEC-1 hypothetical. 1-hour: 3) SCS Type 11 

24-hour; 4) SCS -- Type IIA, 24-hour; 5 )  City of Phoenix, 24-hour. 



Where possible, several combinations of these parameters were examined in 

order to establish the maximum and minimum values that  might occur in peak 

discharge. However, some combinatlons were not possible. For example, the s s i  ... 
Type -- 11, IIA, and City of Phoe~x,d1.6tributions only utilize -, the-24=,&ggrr-rainfall 
value. Since the NOAA values were_ .&_ig~r~_ thmthe  Phoenix rainfall values -- . . . . . , ...,--.... -.., '-- 

for this duration, only the NOAA data was used for these storms. 

It  should be noted that  there is also some incompatibility .' ,. in comparing . 

runoff response due to changes in areal reduction factors. The HEC-1 grogram -. ,. . ;--'. . ,. .... - 
fncorporates an internal -~-.~ subroutine . . ~-~ that  automatically ,~dj.us_ts_ ~ ~ r a J n f a 1 1  vaiues 

(on -.. t k e  9H Card) for a given stooE durlatts. when . . ~  using ,. the hypothetical , ". .. , 

rainfall distribution. This adjustment is initiated by the u z  i n m t i n g  a - . ,~,. -- . 
desired drainage area size to  be used by the program in co%tIng the areal 

reduction factor - (ARF). In contrast, the two  SCS storms and the City of 

Phoenix distribution are adjusted as  a result of the user modifying only the 
.a- - "W-.- 

24-hour rainfall for the desired areal reduction. 

Another incompatibility in computing the ARF arises from the fact that  the 

HEC-1 algorithm produces different results from that  obtained from F&m 14 in - '- 
the NOAA Atlas. Both methods produce nearly identical results for the 24-hour 

duration, but slightly different values for the shorter durations. For example. 

HEC-1 will generate an ARF of 0.815 for a 1-hour duration at 50 square miles, 
while NOAA produces an ARF of 0.800 for the same conditions. I t  should be 

noted, however. that  these small discrepancies may be due t o  errors in visually ---._ 
reading such values from graphs. 

The results of the sensitivity analysis are presented in tabular form int- 

Table 1 (Table 2. on the same page, shows the results of peak discharge 

calculations using independent methods) and in graphical form .(for the three 

individual sub-basins used for model verification) on Figures 1, 2, and 3. 

Figure 4 graphically depicts the variation in peak discharge for a .-ut 

hypgthetical storm when using .,.. ~. ~ .,. NOAA . , ~ rainfall , versus the Osborn/Renard data. A 
,*.-- ---... ., , . 

plot of the various rainfall distributions is shown on Figure 5. 
" ~ , ~  ~ 

During a review of the sensitivity analysis results. some additional 
-.-- - - 

investigation was performed relative to recent research on areal - -- reduction 

factors and accuracy __-- . of the rainfall data published in the NOAA Atlas. Using 
_I- - -."---- 

gage data from Walnut Gulch (AZ.) and other portions of Arizona and New 



Mexico, Zehr and Myers (1984) concluded that  "reductions .......... of point rainfalls for 
--. .' , ................. 

area slze in the semi-arid ....... Southwest are greater ..... than previously published 
-. - . , . 

nationwide average depth-area curves." This research indicates that  ARFs from 
. . . . .  

NOAA do not reduce point rainfall values as much new data indicate they could 

be reduced. In other words, ARFs from NOAA will tend produce higher areal 

rainfall (and corresponding peak discharge) than the new data in NWS HYDRO-40 
.- " 

suggests is realistic for areas of the southwest. 

To test the sensitivity of these factors, the Type IIA. 24-hour storm was - . - 
run with ARFs for 10 square miles and 50 square miles, using the data .from 

both NOAA and NWS HYDRO-40. For each of the two drainage area sizes, the 

average QIW ratios (using ARFs from the two referenced sources) for 15 

concentration points in the test  basins were compared in order to quantify the 

change in runoff response. The resulting ratios were found to be as  follows: 

Q,,, 10 sq. mi. ARF, NOAA = 1.10 
Qam, 10 sq. mi. ARF. HYDRO-40 

Q,,. 50 sq, mi. ARF, NOAA _ l.l, 
Q I ~ .  50 sq. mi. ART. HYDRO-40 

As expected, the NOAA Atlas values produce 10% to 17% higher runoff 

values than the new HYDRO-40 data. 

The second research article deals with the accuracy of short-duration 

rainfall in the NOAA Atlas. Again, using gage data from 'Walnut Gulch. AZ.. 

Osborn and Renard (1988) demonstrate that  the Walnut Gulch data produces 

substantially higher rainfall values from short-duration rainfall (I-hour and 

less) for infrequent events such as the 50-and 100-year storms. For example. 

the rainfall depths for the 100-year event were approximately 27% &eater than 

the data provided ' by the NOAA Atlas for the same watershed. Using a 

kinematic cascade rainfall-runoff model (KINEROS), they demonstrate that  such 

changes in rainfall create changes in peak discharge and runoff volume on the 

order of 31% t o  200% and 37% to  20046, respectively. 

Although the Osbom/Renard report only addresses the rainfall data for 

Walnut Gulch, one might assume (for the purpose of a sensitivity analysis) that 



the same relative increases in short-duration rainfall might apply t o  other 

regions in Arizona that  are exposed to  short-duration, convective thunderstorms. 

Accordingly, the I-hour, 16-minute, and 5-minute rainfall values for the 

hypothetical 100-year, 1-hour storm were increased by factors of 1.29, 1.25, 

and 1.20, respectively to match the increases calculated by Osborn and Renard 

for these duration-frequency combinations. 

When input to  the HEC-1 model, these new rainfall values caused an 

average increase of 59% in Qlw at the 15 concentration points used in the 

sensitivity analysis. This data was based on a 100-year, I-hour storm. The 

analysis was not extended to longer duration events because the Osborn/Renard 

data did not go beyond a 1-hour storm. 

Based on the results of this analysis, the following recommendations are J 

made relative to  rainfall parameters for use in the General Drainage Plan for " 
the North Scottsdale Ares: -- 

A. Rainfall Amount - Use NOAA Atlas 2. Volume VIII, Arizona, with separate 

rainfall calculations for the northern, central, and southern portions of the 

watershed. Recommended rainfall values are presented on Tables 3. 4, and 

5. 

The higher City of Phoenix rainfall data is not recommended for 

combination with the NOAA data for the following reasons: 

1) the City's Storm Drain Desinn Manual indicates the rainfall is based 

on WTBM-44, which is believed to  be the same data as the NOAA Atlas. Most 

of the differences with the published Phoenix rainfall data and the NOAA data 

generated for this study area, occur for durations of 1-hour or less. All 

rainfall values for less than a 1-hour duration are based on a percentage of 

the I-hour value. Accordingly, if the I-hour value is in error, all lesser 

duration values will also be in error. An analysis of the published Phoenix 

1-hour rainfall values indicate that  they are slightly in error when compared to 

the 1-hour ralnfall values that  result from using the statistical equations 

presented on page 15 of the NOAA Atlas. This, of course, causes all lesser 

duration values to also be in error. Table 6 lists the mathematically computed 

values that  would result from applying the NOAA procedures to the 6-hour and 



24-hour values published by Phoenix for the 2- and 100-year events. The 

data published by Phoenix may have been visually read from hand-drawn 

curves, rather than being mathematically computed using the recommended 

equations in the NOAA Atlas. 

2) g the Phoenix numbers are no t  based on the NOAA Atlas, there would 

arise a problem of technically justifying a valid basis for combining data from 

two different sources. If a combination of data were to be made that  would 

cause an increase in runor  (beyond the NOAA data), a valid technical basis 

would be warranted for such a combination in order t o  defend the data against 

potential future critics. 

.#." 
The Osborn/Renard research at Walnut Gulch is considered :fa limited to be 

L.,." 

applied on a generalized statewide basis a t  this time. As discussed previously, 

their research only addressed storm durations up to 1-hour. Accordingly, there 

is no guidance provided on possible hrrorsj associated with longer duration 
\- 

events, such as  the 24-hour storm. 

B. S ~ a t i a l  Distribution - Recommend that  rainfall be evenlv distributed over 

the entire contributing watershed. Point ~ rainfall . ~ - ~ ~ ~- values ~.~ should ~ 

~ be ~ reduced - .. ~.. ~ ~ . .  t o  . 

s i rnula tea  -- storm . size ~ of 10 square . ., miles,--.Thhee . . areal reduction factor (ARF) . 

should be taken from the NOAA .. Atlas, . Figure .. . . 14. When compared to data in the 

ZehrIMyer article, the use of Figure 14 (NOAA) will provide a degree of 

conservatism for runoff calculations. 

The- lower ARFs suggested in the Zehr/Myer report are not recommended 

because of their admission of considerable variation in the uncertainty of the 

results (on a statewide basis) due t o  sparse data in certain areas of the State. 

Adoption of the ARFs from the NOAA Atlas will also, to  some extent. 

counteract the effects of the suggestion by Osborn and Renard that  the NOAA 

rainfall data may be lower that  tha t  which actually occurs in various regions of 

Arizona. 

C. TernDora1 Distribution - Recommend adoption of the 24-hour. SCS Type IIA 

storm. The 24-hour duration will provide suitable runoff volumes for 

detention/retention basin design while the Type IIA distribution incorporates a 



short burst of high intensity rainfall to simulate convective thunderstorm 

characteristics that are common to  the project area. This intensity will  provide 

the high peak discharges that are recommended for the design of any channel 

improvements. ' This d 

data collected from th  -.~~,L-r---- ,~ 

~. 
The ~ ~ ~ - 1 " h ~ ~ o t h ~ t i c a l ~ ~ d i s t r i b ~ t i o n ~ ~ ~ w i i ' ~ ~ ~ ~ ~ j e & e d  because I__i. of a ..i.ii_.i.- t e n d e n g ~ g ~  

generate ~ peak . ,~ discharge values that are ~ igcs~t lyYy_higher  -than,, discharges 

obtalned .- with other d endent peak discharge calculations. 
...k..-*.--.___i _,.,., _ 

 his distribution make to  . .  acknowledge . regional rainfall 
~ . .  . . , . .  ~. ~ 

characteristics.. The hypothetical distribution in HEC-1 also exhibits large 
---.- . 

<&ations in peak discharge when adjustments are made to reduce point rainfall 

as a function of the assumed areal extent of a given storm. For example, -- when 

adjusting the ,ARF from 10 square miles t o  60 square miles, the HEC-1 
... . , - . . .. -,. 

hypothetical storm revealed an average decrease of 25% in peak discharge 

values, while under the same circumstances, the Type -- IIA storm . . . . only caused an 

average reduction of about ~. - 7 %  in peak discharge. As discussed previously. 

these differences are due to the way in which the ARF is applied to the rainfall 

values for the two storms. 

It  is believed that such ~ large . .. . variat~.ons.,.in peak discharge ~- (when using , the 

HEC-1 ARF algorithm) might lead to private consultants unwittingly making -- ~ "... . , , .. 72-.~.:.-iiir- - -- - - --"- - -~---=~- ----".. 

a t e n & ,  for areal _ _ _  distribution _._.._ /_. _ _ ~ . of rainfall and ending up with large variations 
.-.- . *, .a . ". 

in the_.pe.ak. disrharges used for channel improvements  in^ .--.- . . . ~. . , .. .~ .-.- . e 
\-.- -, .. . . ,, . .. . , 

watershed. .~ . A s  noted previously, application of the NOAA ARF to the Type .- -.-.-..-- I1 A -,..".. , 

storm has much less influence on peak discharge. - . , . ,  __ - . __ .. 
The City of Phoenix distribution was rejected on the basis that  it provides 

substantially lower rainfall intensities; during the I-hour b u r s t  of rainfall in 

the middle of the storm, than the Type 11, IIA, and HEC-1 hypothetical 

distributions. For example. maximum rainfall intensities for t;kese distributions 

(based on a 24-hour rainfall depth of 4.23" and a 6-minute computation 

interval) were found to be 2.76, 4.68. 4.68. and 8.04 in/hr for  the City of 

Phoenix. Type II. Type IIA. and HEC-1 hypothetical distributions. respectively. 

The low intensity associated with the Phoenix distribution translates into a 



significant reduction in peak discharge (see Figures 1, 2, and 3). 

Table 7 lists comments relative to certain advantages and disadvantages 

associated with each of the referenced rainfall distributions. 

References: 

Zehr, R. A. and Myers, V. A. (1984). "Depth-Area Ratios In The Semi-Arid 

Southwest United States". NOAA Technical Memorandum NWS HYDRO-40 

Osborn, H. B. and Renard. K. G. (1988). "Rainfall Intensities For Southeastern 

Arizona", Journal of Irrigation and Drainage Engineering, ASCE, Vol. 114, No.1, 

pg 195-199 
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TABLE 3 
Sub-Basins 1000 to 1500 
(Carefree Area) 

i **  POINT PRECIPITATION VALUES FOR DESIGN STORMS * *  

............................................................................. - 
Point Precipitetion in Inches 1 Storms 5-M. 15-M. 304. 1-HR 2-HR 3-HR 6-HR 12 -HR 21 -HR ------ ------ ------ ------ ------ ------ ------ ------ ------ _ _ _ _ _ _  



TABLE 4 
Sub-Basins 1 t o  53 
(Outer Loop Area) 

I 
** POINT PRECIPITATION VALUES FOR DESIGN STORMS ** 

............................................................................. 
Point Precipitation in Inches 

15-M. 30-M. I-HR 2-HR 3-HR 6-HR 12 -HR 26 -HH ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ I storms "-". 



TABLE 5 
Sub-Basins 2000 t o  2680 

(McDowell Mountain Area) 

I ** POINT PRECIPITATION VALUES FOR DESIGN STORMS * *  

I 
............................................................................. 

Point Precipitation in Inches 
Storms 5-M. 1 5 4 . 30-M. 1-HR 2-HR 3-HR 6-HR 12 -HR 26. -HR ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 



TABLE 6 
Adjusted City of Phoenix Rainfall Data 
Using Statistical Equations In NOAA Atlas 2 
& Phoenix 6- and 24-Hour Rainfall for the 
2- and 100-Year Eventd 

- 
* *  POINT PRECIPITATION VALUES FOR DESIGN STORMS ** 

I ............................................................................. 
Point Precipitation in Inches 

15-M. 30-M. I-HR 2-HR 3-HR 6-HR 12 -HR 26 -HR __---- ------ ------ ------ ------ ------ ------ ------ ------ --__-_ I st°'ms . "-"- 



2. Contains subroutine to ing the middle hour of the 

3. Contains subroutine to 2. Changes in the assumed 
area of the storm distribution 
cause large changes in the 
peak discharge, due to 
methodology used t o  compute 

3. Is not necessarily based 

(Arizona & New Mexico). user must manually compress 
the time scale and recompute 

input one rainfall amount. 

2. User must manually 

verting rainfall data from 

evere rainfall intensity to  
roduce conservative runoff 

2. Not based on Arizona 

3. May cause underestimation 



City of Phoenix 1. Same as Comments 2 & 3 
for Type IIA storm. 

1. Same as Comments 1 & 2 
for Type I1 storm. 

2. Rainfall intensity during 
the middle hour of the storm 
is  even is  less severe than 
either the Type I1 or IIA 
storms. Therefore, there is  a 
potential to cause an under- 
estimation of peak discharge. 
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I FIGURE 1 
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FIGURE 2 

SUB-BASIN 2290, COMPARISON 
24-Hour Rainfal l ,  1 0  Sq. 

Peak Discharge (cfs)  

OF 
Mi. 

Qp CALCULA 
N O A A  ARF 

- 

S 
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Ib 



FIGURE 3 

- 
I 

SUB-BASIN 2300, COMPARISON OF Q p  CALCULATIONS 

I 24-Hour Rainfall, 1 0  Sq. Mi. N O A A  ARF 
Peak Discharge (cfs) 

Hypo/NOAA 

Hypo/NOAA-PHI 

Type DlA/NOAA 

Type IIINOAA 

Pima Cnty Peak 



FIGURE 4 

1 -HOUR HYPOTHETICAL STORM 
NOAA R a i n f a l l  v s  O s b o r n / R e n a r d  R a i n f a l  
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FIGURE 5 
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6.4.0 TR-55 ANALYSIS 



I N'orbheet 2: Runoff curve number and runoff - 

I Project  S r  O ~ T S ~ A L E  
!=is . 2 7  m 

Location sTf?~Ar/? / C W 5 l  Checked - Date 

Circ l e  one:  Present Developed 

I 1 .  Runoff curve number (CN) 

I 
I 
I 
I 
I 
I 
1. CN (weighted) - t o t a l  product g357 1 . 5 7  use CN I 

t o t a l  area 100 

I. 2.  Runoff 

I .............................. 10 0 Frequency yr . 

(cover  type ,  treatment, and 
hydrologic  condit ion;  

area r a t i o )  

L1 Use on ly  one CN source per l i n e .  Totals  - 1 8357 ] 

Z.63 in Runoff, Q .............................. 
w e  P and CN with tab le  2-1, f i g .  2-1, 

1 

Storm 81 Storm #2 Storm #3 

C 1 -- . .- 

I 
or eqs .  L- and L-4.)) 

I 

(210-VI-TE-55, Second Ed., June 1986) 
I 



Worksheet 3: Time of concentration CTc) or travel time CTt) 

project Scorns DA LE F I S  By Date 7/14 (88 

Location STR.Ej? M I Checked - Date 
Circle one: Developed 

Circle one: Tt through subarea 2.8So 

NOTES: Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a map, schematic, or description of flow segments. ' 

Sheet flow (Applicable to $ only)' ' Segment ID 

1. Surface description (table 3-1) ...... i....; 
2. Manning's roughness coeff., n (table 3-1) .. 
3. Flow length, L (total L I 3 0 0  ft) .......... ft 

4. Two-yr 2i-hr rainfall,' p2 .................. in 

5. .Land slope, s ................................ ftlft 
0.007 (n~)"~ . 6. Tt - ....... 0.5 s0.4 Compute Tt hr 
P2 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved) ..... 
8. Flow length, L ............................. ft 

9. Watercourse slope, 6 ....................... ftlft 
10. Average velocity, V (figure 3-1) ........... ft/s 

L 
11. T, - - 3600 V Compute T t """ hr 

Channel flow Segment ID 

12. Cross sectional flow area, a ft 2 ............... 
....................... 13. Wetted perimeter, pw ft 

a 14. Hydraulic radius, r - - Computer ....... ft 
Pw 

15. Channel slope, s ........................... ftlft 
16. Manning's roughness coeff., n .............. 

1.49 r 2/3 s 1 / 2  
17. \' - Conpute V ....... ftls n 

............................. 18. Flow length. L ft 

L 19. Tt-- ...... 3600 v Compute Tt hr 

20. Watershed or suterea Tc or Tt (add Tt in steps 6 ,  11, and 19 )  ....... hr 

(210-VI-TR-55, Second Ed., June 1986) 



W'orksheet 4: Graphical Peak Discharge method 

project Sm-rt5bAt-F - P S  BY % Date 7f/4/88 

Location S W ~ ~ S D A L E  , AZ Checked - Date 
Circle one: Present Developed C1 
1. Data: 

Drainage area .......... = 79 mi2 (acresl640) 

Runoff curve number .... CN 34- (From worksheet 2) 

Time of concentration .. Tc = 8.48 hr (from worksheet 3 )  
- 

Rainfall distribution type = J. (I, IA, 11, 111) 

Pond and swanp areas spread 
throughout watershed ...... = 0 percent of Am (- acres or mi2 covered) 

3. Rainfall, ? (2h-hour) ................... in 

'4. Initial abstraction, Ia ................. in 
(Use CS with table 4-1.) 

. . 5. Compute I,/P ..........................a. 
' 0.089 

6. Unit peak discharge, qU ................. - csmlin 
(Use Tc and Ia/P with exhibit 4 - A )  

7. Runoff, Q ............................... in 
(From worksheet 2) .  

8. Pond and swamp adjustment factor, F .... 
(Use percentponi and swamp area 

P 

with table L.-2. Factor is 1.0 for - .  

zero percent pond and swamp area.) 

9. Peak discharge, qp ....................... cfs 

(Where qp - qUAmQFp) 

(210-VI-TX-55, Second Ed., June 1986) 

3 



( cove r  type, t r e a t m e n t ,  and 
h y d r o l o g i c  c o n d i t i o n ;  

p e r c e n t  impe rv ious ;  

1' Use on ly  one b s o u r c e  p e r  l i n e .  T o t a l s  = 

I Worksheet - 2: Runoff curve number and runoff 

I p r o j e c t  S c o i 7 5 P ~ ~ ~  pfi 3 : ~  Date 7 / 1 + / 8 ~  

~ o c a t i o n  S T ~ E A M  2 f5/ Ciecked - Date 

I 
I 1. Runoff curve  number (CK) 

I 
I 
I 
I ' 
I 
I 
1 
I 
I. 
I .  t o t a l  r o d u c t  8399.5 *4,  

CN (weighred)  - . Use CN - 
100 

I .  2. Runoff 

.............................. I Frequency y r  

.................. R a i n f a l l ,  P (24-hour) i n  

.............................. I Runoff,  Q in 
(Use P and Ch' w i t h  t a b l e  2-1. fig. 2-1, 
o r  eq s .  2-3 and 2-4.) 

I 
C D.2 (210-VI.TR-55, Second Ed., June 1986) 

4 

Storm P3 Storm #I 
< 

roo 

q .37 - 

Storm 82 



w 
Worksheet 3: Time of concentration (T,) or travel time CTt) 

Project S a m  W L E  TI s By Date 7J/4/88 

I 
~ocation ~Y~QRJCOPA C ~ @ A J T Y .  AZ Checked - Date 

4 
s t R ~ n n ~  2 cs/ 

Circle one: Tt through subarea 37 & 41 
NOTES: Space for as many as two segments per flow type can be used for each - worksheet. 

ri Include a map, schenstic, or description of flow segments. 

- ,  - 
Sheet flov9(~~plicable to Tc only) .Segment ID 

...... ... 1. Surface description (table 3-1) , .; 
2. Manning's roughness coeff., n (table 3-1) .. 

.......... 3, Flow length, L (total L ( 300 ft) ft 

- .................. 4. Two-yr 24-hr rainfall, P, in 
L 

5. Land slope, 6 .............................. ft/ft - 
6. Tt - 0.007 (~L)O'* Compute Tt ...... hr 

t - .. 
Shallow concen:raced flow Segment ID 

J : ...... 7. Surface description (paved or unpaved) 
$ . .  

. . . . .  
8. flow. length, L .............................. ft 

........................ 9. Watercourse slope, s ftlft 
.. 3 ,  

10. Average velocity, V (figure 3-1) ........... ft/s 

...... L 
11. Tt - - 3600 V Cocpute Tt hr 

Channel flaw Segment ID 

12. Cross sectional flow area, a ............... ft 2 

....................... I 13. Wetted perimeter, pu ft 6719 

........................... 15. Channel slope, r ftlft 

16. Harming's rougt-ess coeff., n .............. 

(210-VI-TR.55, Second Ed., June 1986) D-3 I 



I 
Worksheet 3: Time of concentration CT,) or travel time CTt) 

p r o j e c t  S ~ W S  DALE F(S BY & Date 7//f /f8 

~ o c a t i o n   ST&^ 2 Cs-1 Checked - Date 

Sriaz~rvl cs r 
C i r c l e  one: Tt through s u b a r e a  

C NOTES: Space f o r  a s  many a s  two segments pe r  f low type  can  be used f o r  each  - worksheet .  

Inc lude  a nap, schemat ic ,  o r  d e s c r i p t i o n  of f l o w  segments.  ' 
-7 

Sheet  flow i ( l i p p l i c a b l ~  ' to  f o n l y )  Segment ID 

1. Sur face  d e s c r i p t i o n  ( t a b l e  3-1) ............ 
2. Manning's roughness c o e f f . ,  n ( t a b l e  3-1) .. 
3. Flow l e n g t h ,  L ( t o t a l  L O 0 0  f t )  .......... f t  

4. Two-yr 24-hr r a i n f a l l ,  P2 .................. i n  

5. Land s l o p e ,  s .............................. f t f f t  

6. Tt - 0.007 ( ~ L ) O ' *  
Compute Tt ...... h r  

soa4 

Shal low c o n c e n i r a t e d  flow Segment ID 

7 .  Sur face  d e s c r i p t i o n  (paved o r  unpaved) ..... 
............................. 8. Flow l e n g t h ,  L 

9. Watercourse  s l o p e ,  s ....................... 
10. Average veloci:?, V ( f i g u r e  3-1) ........... f t l s  

L 
11. Tt = - 3600 V Compute T 

t ...... h r  

Channel f low Segment I D  

12. Cross  s e c t i o n s ?  f 1 . o ~  a r e a ,  a ............... f t Z  

12.. Wetred p e r i m e t e r ,  pw ....................... f t  

a 
14. Hydrau l i c  r a d i c s ,  r = - . Compute r ....... f t  

pw 
15.. Channel s l o p e ,  r ........................... f t l f t  

.............. 16. Hanning's  roug tcess  c o e f f . ,  n 

1.49 r 213 61/2 
17.  I' - 

n ....... Cor?u:e V f t l s  

18. ? l o x  l e n g t h ,  L ............................. f t  

L 
19. T - - ...... t 3605 Y Compute 'it h r  

2 G .  'L'atershel or  s:$irea T o r  T (add T i n  s t e p s  6 ,  11 ,  an< 19: ........ hr  
C t t 

8 (210.VI-TR-55, Second Ed., June 1986) 



I IVorksheet 4: Graphical Peak Discharge method 

I P r o j e c t  S - r n D A L E  FIS . By &T - Date 7/16 188 

L o c a t i o n  I M A ~ ~ I c o P A  a ~ t J 7 - y  , A Z  Checked - Date  

i C i r c l e  one: a Developed  rim z c5 1 

I 1. Data :  

.......... Drainage  a r e a  

I *n " mi2 ( a c r e s / 6 4 0 )  .... Runoff c u r v e  number CN = 84 (From worksheet  2) 

Time of c o n c e n t r a t i o n  . . ~i " 0 . 9 3  h r  (From worksheet 3 )  
C 

I ' iT ., R a i n f a l l  d i s t r i b u t i o n  t y p e  - - ( I ,  IA, 11, 111) 

Pond and swanp a r e a s  s p r e a d  ...... t 'hroughout watershed  = 0 p e r c e n t  of $ (- a c r e s  o r  m i 2  c o v e r e d )  

I 

.................... 3. R a i n f a l l ,  ? (2 j -hour)  i n  

................. 4. I n i t i a l  a b s t r a c t i o n ,  Ia i n  
(Use CS w i t h  t a b l e  4-1.) 

............................ 5. Compute I a l P  

................. 6. Uni t  peak d i s c h a r g e ,  qU csm/ in  
(Use Tc and I a l P  wi th  e x h i b i t  4- ) - 

............................... 7. Runoff ,  Q i n  
( i r o n  worksheet  2 ) .  

I 
. 8. Pond and swamp ad jus tmen t  f a c t o r ,  F 

(Use p e r c e n t  ponZ and swamp a r e a  
P "" 

w i t h  t a h l e  4-2. F a c t o r  i s  1.0 f o r  
z e r o  p e r c e n t  pond and swamp a r e a . )  

, 
9. Peak d i s c h a r g e ,  9, ...................... c f s  

I " (210-VI-TX65, Second Ed., June 1986) 



I \Vorl.rsheet 2: Runoff curve number and wnoff  - 

I project SC~TTS~ALE F15 3:~ 8LJ-r- Date rffi4/gg 
rocation ~ ~ A ~ Z I C O  PA cbud7y , AZ C?ecked - Date 

0 Circle one:  Present Developed S ~ R E A ~  3 C 3 G  I 
(cover type ,  treatment, and 

hydrologic  condit ion;  
percent impervious; 

1' Use only  one &. source  per l i n e .  Totals  = 

. Rainfa l l ,  P (24-hour) ........... 
I .............................. Runoff, Q i n  

(Use P and Ch' with table  2-1, f i g .  2-1, 

Storm I1  Storm 62 Storm 43 

2 .54  



Worksheet 3: Time of concentration G) or travel time CTt) 

p r o j e c t  S a o y T s b A L - ~  Fl S By &L Date ?/lq-Jgb 
~ o c a t i o n  I\i~i-efcnPA ~ U L I T Y  > Checked - Date - P t  

C i r c l e  one: T through subarea  35 
NOTES: Space f o r  a s  many a s  two segments pe r  f low type  can  be  used f o r  e a c h  

worksheet .  

Inc lude  a map, schemat ic ,  o r  d e s c r i p t i o n  of f l o w  segments. ' 

Sheet  flow: ( ~ ~ p l i c a b l e  t o  Tc o n l y )  .Segment ID 

............ 1. Sur face  d e s c r i p t i o n  ( t a b l e  3-1) 

2 .  Manning's roughness coeff  ., n ( t a b l e  3-1) .. 
.......... 3. Flow l e n g t h ,  L ( t o t a l  L ( 3 0 0  f t )  f t  

. . 

4. T W O - Y ~  24-hr r a i n f a l l ,  P2 ................... i n  

5. .Land s l o p e ,  6 .............................. f t l f t .  

6. Tt 0.007 ( ~ L ) O "  
Compute Tt ...... h r  

p20a5 

Shal low concen:rated flow Segment ID 

..... 7 .  S u r f a c e  d e s c r i p t i o n  (paved o r  unpaved) 

.............. . 

- 

' .  ' ~ '  .'R. 8. Flow l e n g t h ,  L ;............,. f t  

9. Watercourse  s l o p e ,  6 ....................... f t / f t  

10. ,Average v e l o c i : ~ ,  V ( f i g u r e  3-1) ........... fc/s 

L = 
11. Tt - 3600. Com;ute Tt ...... h r  

Channel f low Segment I D  

1 2 .  Cross  s e c t i o n ~ l  f low a r e a ,  a ............... f t  2 

....................... 1 3 .  Wetted p e r i m e t e r ,  pw i t  

E 
14. Hydrau l i c  r a d i ~ s ,  r = - Compute r f t  . . ....... 

"v 
15. Channel s l o p e ,  r ........................... f t l f t  

.............. 16. Hanning's  rougLcess c o e f f . ,  n 

1.49 r 
2 1 3  &!I2 

17 .  1' = 
n ....... Coc;crt \' f t / s  

18. ?lo-  l e n g t h ,  L ............................. f t  

L 19. T -- Comp:e ? 
t 3600 V , . . . . . .  h r  

2 G .  Uatershed ur sz 'x rea  T or  I ( & i d  T i n  s:eps 6 ,  11 ,  and 19: ........ h r  
C t t 
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Worksheet 4: Graphical Peak Discharge method 

p r o j e c t  Z - ~ ~ ~ D A L E  F !5 By 8AT Date 2//4/88 - 
L 1 

L o c a t i o n  IYIA~IwPA C O U ~ ) T Y  , A 2  Checked Date 
- 

C i r c l e  one: S T ~ E ~ M  3 c3.5 

1. Data :  

.......... Drainage  a r e a  *D = I'Z9 mi2 ( a c r e s / 6 4 0 )  .... Runoff c u r v e  nucber  CN - . XZ (From worksheet .  2) 

Time of c o t i c e n t r a t i o n  .. ic = 0.7' h r  (From worksheet  3 )  - 
R a i n f a l l  d i s t r i b u t i o n  type  = I1 (1, I A ;  11, 111) 

Pond and swacp ' a r e a s  sp read  ...... Chrocghout watershed  = 0 p e r c e n t  of Am (- a c r e s  o r  mi2 cove red )  

. . 

. 2: Frequency ................................ y r  

3 .  R a i n f a i l ,  P  (2A-hour) ..................... i n  4.-  

................. 4. I n i t i a l  a b s t r a c t i o n ,  Ia 
(Use CS w i t h  t a b l e  4-1.) 

5. Compute I a l P  ............................ 

6. Uni t  peak d i s c h a r g e ,  qU ................. 
(Use Tc and I a / P  w i t h  e x h i b i t  4 - L )  

............................... 7 .  Runoff ,  Q 
( i r o n  worksheet  2) .  

8. Pond and swamp ad jus tmen t  f a c t o r ,  F 
(Use p e r c e n t  pond and swamp a r e a  

P  "" 

v i t h  t a b l e  4-2.  F a c t o r  i s  1.0  f o r  
z e r o  p e r c e n t  pond and swamp a r e a . )  

9. Peak d i s c h a r g e ,  qp ...................... 
(Where qp = cUAmQFp) 

c f s  12705 1 

D4 ("-10-VI-TX.55, Second Ed., June 1986) 



Worksheet 2: Runoff curve number and runoff - 

Project ~ c o i r s  D P t E  FtS 3;r B/3T Date 7//4/88 

~ o c a t i o n  S T E A M  % cz 7 Checked - Daee 

1 .  Runoff curve nunber (CN) 

(cover  type ,  treatment, and 
hydrologic  condit ion;  

1/ Use only  one & source per l i n e .  Totals  - 
t o t a l  roduct 8329.5- ~ 3 . ~  

(weighted) - totalparea --  
100 

. Use CN = 

2 .  Runoff 

Frequency .............................. yr 

Ra in fa l l ,  P (24-hour) .................. i n  

Runoff, Q .............................. i n  
(Use P and CN with table  2-1, f i g .  2-1, 
or eqs.  2-3 and 2-4.) 

1210-VI-TR-55, Second Ed., June 1956) 

Storm f l  

100 

4.39 
2.b3 

Storm i72 

- 
Storm 43 



Worksheet 3: Time of concentration CT,) or travel time Cl'+) 
- .. 

p r o j e c t  ~ T T s ~  LS FIS BY & Date 7//4-/88 
~ o c a t i o n  M A R ~ C O P A  ~ u U T Y .  A Z  Checked - Date 

C i r c l e  one: P r e s e n t  Developed 0 S T ~ A M  4 Cz7 
C i r c l e  one: a Tt through s u b a r e a  /6, 19 & 21 

t NOTES: Space f o r  a s  many as two segments pe r  f low type  can be used f o r  each  
worksheet .  

I n c l u d e  a UP, s c h e u a t i c ,  o r  d e s c r i p t i o n  of f l o w  segments.  ' 

- 
Sheet  flo; ( ~ p p l i c a b l i ?  t o  $ o n l y )  ' Segment I D  

...... 1. Sur face  d e s c r i p t i o n  ( t a b l e  .3-1) ;,...; 
2. ~ a n n i n g ' s  roughness c o e f f . ,  n ( t a b l e  3-1) .. 

a, . .  i. n o w  ien . . th ,  L ( t o t a l , L 5  3oo It) .......... i t  

4. T W O - Y ~  24-hr r a i n f a l l , '  p2 .................. i n  

............................... 5. L e n d  s l o p e ,  s f t l f t  

6. Tt 0.007 ( n ~ ) ~ . '  
.. ....... 0.5 0.4 Compute T, h r  

P2 . :  

.. 
S h a l l o v .  c0ncen:rared flow Segment ID 

...... 7. S u r f a c e  d e s c r i p t i o n  (paved o r  unpaved) 
.. .............................. 

. . ' _I., , - '  

. . 

........................ 
8. Flow l e n g t h ,  L f t  

. . 

9. Uatercou.rse s l o p e ,  s f t l f ' t  
.. ,, 

10. ,Average veloci:?, V ( f i g u r e  3-11 ........... f t l s  
L 

11. Tt - - 3600 V Compute T t ...... h r  
. , 

Channel f low Segment I D  

12. Cross  s e c t i o n a l  f low a r e a ,  a ............... f t  2 

....................... 13. Werted p e r i m e t e r ,  pw f t  

E 
14. Hydrau l i c  r a d i ~ s ,  r - -. Compute r f t  ....... 

pw 
IS. Channel s l o p e ,  r ........................... f t l f t  

.............. 16. Hanninp 's  roug tzess  c o e f f . ,  n 
213 6 ! / 2  

= 1 . 4 9  r 
I: ....... Cocpcre V f t / s  

lE. F l o v  l e n g t h .  L ............................. f t  

L 19. i - - Coqwre  i 'c  3600 V t . . . . . .  h r  

20. 'h'acershec; or  s c ' i ~ r e a  T o r  'I (aid T i n  s t e p s  6 ,  11 ,  an6 19)  ........ h r  
C t t 

Weh 3 
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Worksheet 3: Time of concentration (Tc) or  travel time CTt) 

p r o j e c t  S C O - M S ~ A L E  ' F ~ s  BY Brir m t e  #4/6f 
I 

Locat ion IY)ARIco PA  Cou")rCf , A t  Checked - Date 

C l r c l e  one: P r e s e n t  Developed c3 
C i r c l e  one: Tc Tt through subarea  

6 NOTES: Space f o r  a s  many a s  two segments p e r  f low type  can be used f o r  each  - worksheet.  

A Inc lude  a map, s c h e o a t i c ,  o r  d e s c r i p t i o n  of f low segments. 

- 
Sheer f loki ( ~ p p l f c a b l i  t o  'fc o n l y )  Segment I D  0.70 

#I 1. Sur face  d e s c r i p t i o n  ( t a b l e  '3-1) ...... ;... .; 
2. Planning's roughness c o e f f  ., n ( t a b l e  3-1) .. 

@ . . , '  
........... 3. Flow 1engt.h. L ( t o t a l  L 5 300 f t )  f t  

4. Two-yr 24-hr r a i n f a l l ,  P2,. ................. i n  

@ I ,  5. .Land s l o p e ,  s ............................... f t l f t  - 
6. Tt . -  0.007 ( ~ L ) O . ~  ...... 0.5 sO;4 Compute Tt h r  

*2 
.- 

Shallow concen:rated flow Segment ID 

..... 1. 7. Sur face  d e s c r i p t i o n  (paved o r  unpaved) 
.. 

8. Flow l e n g t h ,  L ............................. f t  

....................... I. 9. Watercourse  Slope,  s f t / f t  
.. 

10. ,Average v e l o c i r y ,  V ( f i g u r e  3-11 ........... f t l s  

L 
l l .  Tc = - Compute T , . . . . . .  h r  

, , 

Channel f low Segment I D  

12. Cross  s e c t i o n a l  f l o w  a r e a ,  a ............... f t Z  

a ....................... 13. Wetted pe r ime te r ,  pw f t  

a ........ 14. Hydrau l i c  r a d i ~ s ,  r  = - Compute r f t  
p w ........................... @ 15. Channel slope. ,  s f t l f t  

.............. 16. Manning's rougtness  c o e f f . ,  n 

1 1.49 r 213 6!/2 
17. i' = Coc?c=e P ....... f c l s  n 

............................. 1E. Flow l e n g t h ,  L f c  

I L 19. ' - - = 
t 3600V Conpuce Tc ..,.,. h r  

2Q. VaiersheZ or  s c f i r e e  T o r  5 ( a i d  Tt i n  s t e p s  6 ,  11 ,  and 19) ....... h r  
C t 

(210-VI-TR-55, Second Ed., June 1986) D.3 



Worksheet 4: Graphical Peak Discharge method 

Project S~OTTZDALE T i  BY Date rl/elsx 
Location ~ A K I C O P ~  ~ U U T Y  . Ar Checked - Date 
Circle one: Present Developed ~TGEAM 4 cz7 

.......... Drainage area A= /4.02 mi2 (acresl640) 

.... Runoff curve number CN = 83 (From worksheet 2) 

Time of concentration .. T~ ' "Go hr (From worksheet 3) - 
Rainfall distribution type - .If I ,  LA, 11, 111) 

Pond and swamp areas spread ...... throcghout watershed 0 percent of $ ( acres or mi2 covered) 

2. Frequency ............................... Y r 

3. Rainfall, ? ('LA-hour) .................... in 

Storm /I1 S t o m  112 Storm 13 R- i 
................. 4. Initial abstraction, Ig in 09410 1 

(Use CS with table 4-1.)  

............................ 5. Compute Ia/P 

6. Unit peak discharge, qu ........,...... csm/in 
(Use Tc and Ia/P with exhibit 4 - A )  

7. Runoff, Q ............................... in 
(fron worksheet 2). 

8. Pond and swamp adjustment factor, 7 
(Use percent pond and swamp area 

P "" 

with tahle 4-2. Factor is 1.0 for 
zero percent pond and swamp area.) 

9. Peak discharge, qp ...................... cfs 

D4 (210-VI-TX-55, Second Ed., June 1986) 



Worksheet 2: Runoff curve number and runoff - 

Project ~ ~ G x + s ~ & L _ E -  F-1 s 3 : ~  Date ?//+/e 
Location MYIARICO PA C0Uh)Ty Checked Date 

~ ~ V E R S / O ~  TO d i i & ~  (@ 1500 

1. Runoff curve number (CN) 

-- - 

(cover type, treatment, and 
hydrologic condition; 

L' use only one k~ source per line. Totals = 

total' roduct &585 
CN (weighted) - .  8s9 . use a . 

/ 00 ', 

2. Runoff 

.............................. Frequency yr 

Rainfall, P (24-hour) in . .................. 
.............................. Runoff, 9 in 

(Use P and Ch'wlth table 2-1, fig. 2-1, 

P 
or eqs. 2-3 and 2-4.) 

Storm #I Storm 42 Storm 43 

100 

4.78 

3-26 - 

D-? (210-VI-TR-55. Second Ed., June 1986) 



Worksheet 3: Time of concentration CT,) or travel time CTt) 

Project Sco?-ToD4 LE F15 By &AT - Date 7//+/88 
Location MARICOPA C d u  W- 

, 4 Checked - Date 
b~v&.!ohl  70 s r e 4 M  5 

Circle one: Tt through subarea 1470, 1475 $ /480 

NOTES: Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a map, schematic, or description of flow segments. ' 

I - . 
Sheet flow: (~pplicabli to Tc only) .Segment ID 

........... 1. Surface description (table 3-1) ; 
. . 

2. ~anning's roughness coeff., n (table 3-1) .. 
.......... 

. . 
3. Flow length, L (total L(300 ft) ft 

4. TWO-yr 24-hr rainfall,' p2 .................. 
.............................. 5. Land slope, 6 - 

6. Tt 0.007 (n~)'" ...... 0.5 s0.4 Compute Tt hr 

P2 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved) ..... 
8, flow length, L ............................. ft 

9. Watercourse slope, 6 ....................... ft/ft 
10. Average velocizy, V (figure 3-1) ........... ft/s 

L 
11. T, - - 3600 V Compute T t...... hr 

Channel flov Segment ID 

12. Cross sectional f l o ~  area, a ............... ft2 

13. Wetted perimeter, pw ....................... ft 

a 
14. Hydraulic radi~s, r = - Computer ....... ft 

pw 
15. Channel slope, s ........................... ft/ft 

., .............. 16. Harming's roug!.ness coeff n 

1.49 r 2 1 3  6!/2 
17. 1, - n ....... Cor?c:e i' ft/s 

16. Flov leng-h, L ............................. ft 

L 
19. ' - - Com?u:eT. ...... hr 

't 3600 f 

20. Gatelshed or sc'izrea T or I (256 it in steps 6, 11, and 19) 
C t 
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Worksheet 3: Time of concentration q) or travel time CTt) 

Project 5c07-T~ WL& F/s BY a nate ?/?4/88 
Location & ' A ~ / ~ P A  COutdfy 9 A Z  Checked - Date 

@ Circle one: Developed 2i /U&&@~ 7 0  ,T&AM 5 
Circle one: @ Tt through subarea 14 70. /Q 7 5  $ /4 80 

NOTES: Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a map, schematic, or description of flow segments. 

. 
Sheet flovi ( ~ ~ ~ l i c a b l i  to PC only) .Segment ID 

1 ,  16 

8 1. Surface description (table 3-11 ........... ; 
2. Manning's roughness coeti., n (table 3-1) .. 

a! . : .  
........... 3. Flow length, L (total L ( 300 ft) ft 

4. Two-yr 24-hr rainfall, P2 .................. in 

8 . .  5 .  Land slope, @ ................................ ft/ft 
0.007 (n~)'" 6. Tt - . ...... . 0.5 s0.4 Compute Tt hr : P2 

.- 
Shallow concen:rated flow Segment ID 

...... 7.  Surface description (paved or unpaved) 

8. Flow length, L .............................. ft 

1 . ......................... 9. Watercourse slope, 6 ftlft 
.. 

10. Average velociry, V (figure 3-1) ........... ft/s 

L 
11. T, = - 3600 V Compute T 

K " ' * . '  tlr 

Channel flow Segment ID 

............... 12. Cross sectional £10~. area, a 

....................... 13. Wetted perimeter, pw ft 
- 

a 
14. Hydraulic radius, r = - Compute r ....... ft 

I ........................... pw 
15. Channel slope, r 

.............. 16. !4anning's roug'cess coeff., n 0.045 

t 1 . 4 9  r 2/3 6!/2 17. 1, - n Co~:c:e v ....... ftls 13.5 
18. flow leng:h, L ............................. 

L ...... 19. T = - r 36OG v Compu:e T. 

....... 20. Uaiershed or sckrea T or ? ( a l l  T in steps 6, 11, an2 19) hr 
C f t 

1-31 

P 
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Worksheet 4: Graphical Peak Discharge method 

P r o j e c t  SC0-S Dq LE N S  BY Date 

L o c a t i o n  MARICOPA Coc-lhJTY. AZ Checked - Date  

C i r c l e  one:  b t V & X l U d  7% SWAM 5 (@ S/S60 - 

1. Data:  

.......... Drainage  a r e a  An a 2'99 mi2 ( a c r e s f 6 4 0 )  .... Runoff cu rve  nufiber CN = 86 (From worksheet  2 )  

Time of c o n c e n t r a t i o n  .. TC 3 h r  (From worksheet  3)  - 
1 R a i n f a l l  d i s t r i b u t b o n  t y p e  - (1, I A ,  11, 111) 

Pond and swamp area 's  s p r e a d  ...... throughout watershed  = 0 p e r c e n t  Qf Am (- a c r e s  o r  m i  2 c o v e r e d )  

............................... 2. Frequency 

.................... 3. R a i n f a l l ,  ? (2:-hour) i n  

................. 4. I n i t i a l  a b s t r a c t i o n ,  Ia i n  
(Use CS w i t h  t a b l e  4 -1 . )  

6. Uni t  peak d i s c h a r g e ,  qU ................. csm/in 
(Use Tc and I a / P  wi th  e x h i b i t  4- - ) 

7. Runoff ,  Q ............................... i n  
( i r o n  worksheet  2 ) .  

8. Pond and svamp a d j u s t m e n t  f a c t o r ,  F 
(Use p e r c e n t  pond and swamp area P "" 

* i t h  t a h l e  4-2. F a c t o r  is  1.0 f o r  
z e r o  p e r c e n t  pond and swamp a r e a . )  

...................... 9. Peak d i s c h a r g e ,  qp  c f s  

( 'fiere qp = quAmQFp) 

D-l (210.VI-TX-55, Second Ed., June 1986) 



Worksheet 2: Runoff curve number and runoff - 

Project . ~ C Q ~ T - A C F _  E l 5  ?.J BAT - Date 7fi9-/88 

Location ~ ~ C D P A  COUd-TY, A Z  C:hecked - Date 

Circle  one:  Present Developed c.3 
1 1 .  Runoff curve nuaber (CN) 

(cover  type ,  treatment, and 
hydrologic  condit ion;  

CN (weighted) - t o t a l . p r o d u c t  V ' 8 g  
t o t a l  area - 1 8 , s  .use m; 

: I00 
-. 

2. Runoff 

Frequency .............................. yr 

Rainfa l l ,  P (24-hour) .................. i n  

Runoff, Q .............................. i n  
(Use P and Ch' with table  2-1, f i g .  2-1, 
or eqs.  2-3 and 2-4.) 

(210-VI-TR.55, Second Ed., JuEe 1936) 



8 
Korksheet 3: Time of concentration q) or travel time CTt) 

p r o j e c t  %TSb&CE F / s  BY Date ?/I4 /88 

Locat ion fV%4RICOPA '%uuTY, A Z  Checked - Date 

& C i r c l e  one: P r e s e n t  Developed - s ~ i e ~ n r / )  5' s/500 
C i r c l e  one: et through subarea  /so0 

8 NOTES: Space f o r  a s  many a s  two segments p e r  f low type  can be used f o r  each  - worksheet .  

I n c l u d e  a map, schemat i c ,  o r  d e s c r i p t i o n  of f low segments. 

- , 
Sheet  f lod.  ( ~ p p l i c a b l i  t o  Vc o n l y )  Segment I D  

.... 1. S u r f a c e  d e s c r i p t i o n  ( t a b l e  3-1) .... ..,. 
2. Manning's roughness c o e f f  ., n ( t a b l e  3-1) .. 

q . ,, 

.. i l o w  l e n g t h ,  L ( t o t a l  L 5 100 f t )  ........... t t  

4 .  TWO-yr 24-hr r a i n f a l l ,  P2 .................. i n  . 5. L a n d  s l o p e ,  .............................. f t / f t  
i 

6. Tt - 0.007 ( n ~ ) ~ "  - ...... 0.5 sO;4 Compute Tt h r  : 
P2 

. 
.* 

Shal1owconcen:rated f low Segment I D  

7. S u r f a c e  d e s c r i p t i o n  (paved o r  .. . . 

8. Flow l e n g t h ,  L ............... 
9. Watercourse  s l o p e ,  

., 
10. ,Average veloci:y, V ( f i g u r e  3-1) ........... f t / s  a 11. Tt - - 3600 L V Compute T . , 

Channel f l o v  Segment I D  

12. Cross  s e c t i o n e l  f l o s  a r e a ,  a ............... f r 2  

....................... I 13. Wetted pe r ime te r ,  pw f t  

- e 1 Hydrau l i c  r a d i ~ s ,  r = - Compute r ....... f t  

I ........................... pw 
15. Channel s l o p e ,  s f t l f t  

.............. .. 16. Manning's roug?.ness coe f f  n 

1.49 r 213 s!/2 
17. 1' = Coc:cre L1 ....... f t / s  n 

(210,VI-TR.55, Second Ed., June 1986) D-3 



8 Worksheet 4: Graphical Peak Discharge method 

@ Project 5 c d r r z ~ A L ~  Ft.5 BY Date 7 / / 4 / 8 g  

Location ~ ' I ~ R I C O P A  C O U U T Y  . A Z  Checked - Date 

i! Circle one: %emm 5 (ES S/50 0 

r 1. Data: 

.......... Drainage area *o. I 1. 79 mi2 (acres1640) .... Runoff curve nucber CN - . X 6  (From worksheet 2)  
Time o: concentration ,. T: 1.54 hr (From worksheet 3) C 

I 
- 

Rainfall distribution type I /  - (I, IA, 11, 111) 
Pond and swamp areas spread ...... ahroughout watershed - 0 percent of $ (- acres or mi 2 covered) 

. . 

.................................. 2: . Frequency yr 

.................... 3. Rainfall, ? (24-hour) in 

................. I 4. Initial abstraction, I, in 
(Use CS with table 4-1.) 

............................ 5 .  Conpute Ia/P 

................. 6. Unit peak discharge, qu csm/in 
(Use Tc and 1,lP with exhibit 4 - z )  

............................... E 7. Runoff, Q in 
(From worksheet 2). 

8. Pond and swamp adjustment factor, F 
(Use percent pond and swamp area 

P "" 

with table 4-2. Factor is 1.0 for 

I 
zero percent pond and swamp area.) 

' 
9. Peak discharge, qD ...................... cfs 

B D4 
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Worksheet 2: Runoff curve number and runoff - 

P Project S c o i r s  b~ LE F13 3 ; ~  B.47 Date 7//4/8? 

Location DIuERSIOM 3 SI&c)1)7 Checked - Date 
Circ l e  one: Present Developed C_) 
1. Runoff curve number (CN) 

Soil name Cover description 
and 

hydrologic (cover type, treatment, and 
group hydrologic condition; 

percent impervious; 
unconnected/connected impervious 

(appendix A) area ratio) 

I I 
1' Use only one CN source per line. 

CN (weighted) - totalproduct 8474 g+:7e total area loo. 
; 

. Use CN - 
I 

2. Runoff 

Frequency ............................... yr 

Runoff, Q .............................. in 
(Use P and Clr' with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

Storm I1 Storm 52 Storm 83 

100 

4.7a 
3 . 2 6  

I D-2 (210-VI.TR.55, Second Ed., JurLE. 1955) 



Worksheet 3: Time of concentration (Tc) or travel time CTt) 

Project 5 c o - r r s b A  LE FIS BY &3-- Date ?//+I@ 
~ocation M ~ P / ' / C O B I  COULJTY, AQIZUA~A Checked - Date 
Circle one: Presen Developed 6. through subarea / U F ~ / O A )  TO Src~ AM 

Circle one: 1380 $ 1390 

NOTES: Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a map, schematic, or description of flow segments. ' 

Sheet flori (~pplicable to Tc only) .Segment ID 

...... 1. Surface description (table 3-11 ;... .; 
2. Manning's roughness coeff., n (table 3-1) .. 
3. flow length, L (total L ( 300 it) .......... ft 

4. TWO-yr 24-hr rainfall, P2 .................. in 

5. Land slope, s .............................. f t / f t  

6. It - 0.007 (~L)O" . ...... . 0.5 0.4 Compute Tt hr 
P2 f . . 

Shallow concen:rate~ flow Segment ID 

...... 7. Surface description (paved or 

8, Flow length, L 

9. Uatercourse slope, s ftlft 

10. ,Average velociry, V (figure 3-1.) ........... ft/s 
L 

11. Tt = - 3600 V Com:l;te T 

Channel flow Segment ID 

12. Cross sectional flox area, a ............... ft 2 

13. Wetted perimeter, pw ....................... 
a 

14. Hydraulic radi~s, r = - Compute r ....... ft 
Pw 

15. Channel slope, s ........................... 
16. Hanning's roug?.-ess coeff., n .............. 

1.49 r 2 1 3  
17.  1' - ....... n COc?cte V ft/s 

18. ?lox length, L ............................. it 

L 19. ' = - Cos?j.;re 'i, ...... hr 
't 3600 I' 

........ 
C L t 

2 .  'Ga;ershet or sz5e:ea T or 7 ( a l l  T ins:eps 6, 11, an6 19)  h r  
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1 Worksheet 4: Graphical Peak Discharge method 

E P r o j e c t  3- T ~ S ~ A  L E FlS BY BAT Date 7/14/88 

i 
Loca t ion  MAQlCDpFJ C O U N N  , A 7  Checked - Date  

C i r c l e  one: Presenc Developed 0 & I U E ~ ? ~ I ~ U  70 s7CE.4~ @ 51460 
b 

.......... 
I 

Drainage a r e a  " z'39 m i 2  (ac res l640)  

Runoff cu rve  nukber .... CN 8 5   rim worksheet 2) 

Time of c o n c e n t r a t i o n  .. 5 0.76 h r  (From worksheet 3 )  

I 
C 

ii R a i n f a l l  d i s t r i b u t i o n  type - - (I, I A ,  11, 111) 

Pond and swaEp a r e a s  spread ...... i t'hroughou: watershed = ' percen t  of Am (- a c r e s  or m i 2  covered) 

! 

............................... 2 .  Frequency yr 

P ................... 3. R a i n f a l l ,  ? (2b-hour) , in 

s t o m  /I1 Storm B 2  Storm /3 -1 
................. 1 4 .  I n i t i a l  a b s t r a c t i o n ,  Ia i n  

(Use CS w i t h  t a b l e  4-1.)  

............................ r 5. Compute I a / P  

................. 1 6. Unit  peak d i s c h a r g e ,  qu csmlin  
(Use Tc and I,/? with e x h i b i t  4 - x )  

............................... P 7. Runoff, Q i n  
( i r o n  worksheet  2) .  

8. Pond and svamp adjus tment  f a c t o r ,  F 
P "" (Use pe rcen t  pond and swamp a r e a  

wi th  t a h l e  4-2. Fac to r  i s  1.0 f b r  

C z e r o  pe rcen t  pond and swamp a r e a . )  

9. Peak d i s c h a r g e ,  qP ........ ......,....... c f s  

(Where qp ' qUAmQFp) 

(210-VI-TI?.%. Second Ed., June 1986) 



Worksheet 2: Runoff curve number and runoff - 

Projec t  S C O ~ T S D A L E  . FIS 3'2 Date 7/14 hf 
Location STWAM 6 Checked - Date 

I': 

1 .  Runoff curve number ( C K )  

( cove r  t y p e ,  t r ea tmen t ,  and 
hydro log ic  cond i t ion ;  

unconnecte 

CN (weighted) = 
t o t a l  product  7822 

t o t a l  a r ea  - - -  78.2 us,,,. 
: /Do -. 

' I  

I .  2. Runoff 

Frequency .............................. yr  

R a i n f a l l ,  P (24-hour) i n  . .................. 
.............................. Runoff, Q i n  

(Use P and Ch' w i t h  t a b l e  2-1. f i g .  2-1, 

E 
or eqs. 2-3 and 2-4.) 

D.2 (210-VI-TR.55. Seco~d  Ed., JuEe 1956) 

1 

Storm d'l 

100 

4.78 

2.53 

Storm #2 

- 

Storm $3 



1 Worksheet 3: Time of concentration PC) or travel time CTt) 

project S o o t ~ s  D A  LIZ F /5 BY 6A7 Date ? / / C $ ~ P  

Location WARICCJPA C O L ( u f  Y ,  Checked - Date 
Circle one: Present Developed @ through subarea STREAM 6 
circle one: 1410 $ / G O  

NOTES: Space for as many as two segments per flow type can be used for each - worksheet. 

Include a map, schenatic, or description of flow segments. ' 

- 
Sheet floh: (~pplicabli to Tc only) Segment ID 

I.1 1. Surface description (table .3-1) ........... ; 
2. H ' s  roughness coeff., n (table 3-1) .. 

41, .......... 3. flow length, L (total L(300 ft) ft 
. . 

4. TWO-yr 24-hr rainfall, P2 .................. in 

1.1 - 5 .  Land slope, s.............................. ftlft 

0.007 (n~)"~ . 6. Tt .- ....... 1; 0.5 
Compute Tt hr 

P2 
. . 

Shallow concencrared flow Segment ID 

..... I;. 7. Surface description (paved or unpaved) 
.. . . 

8. Flow length, L .............................. ft 

&. 9. Watercourse slope, s ....:.................... ftlft 
.. ........... 10. Average velocity, V (figure 3-1) ft/s 

...... L 
11. T, - - 3600 V Compute T , hr 

Channel flow Segment ID 

12. Cross sectional flow area, a ............... ft2 

....................... 13. Wetted perimeter, pw ft 

E 
14. Hydraulic radi~s, r - - Computer ....... ft 

t ........................... pw 
15. Channel slope, s ftlft 

16. Harming's roug!.cess coeff., n .............. 
1.49 r 2 1 3  , 1 1 2  

17. \' = Coc:cre V ....... ftls n 

!8. Floc lengcb, 1 ............................. ft 

L 
19. T - - = ...... t 3600 \,' Cowu-e 7 .  hr 

20. Kazershec or s-firea T or 1 (226 Tt in s:eps 6, 11, and 19) ........ hr 

I C t 

(210.YI-TR.55, Second Ed., June 1986) D-3 



Worksheet 4: Graphical Peak Discharge method 

p r o j e c t  S ~ T ~ ~ D A L E  FIS BY BAT - Date 7/14 

Locat ion )~L\RICO PA COU hj7-7, A z Checked - Date 

S - ~ ~ ~ E A N )  6 (i? S I ~ G O  

1. Dara: 

.......... Drainage a r e a  *m 5.20 mi2 (acres16LO) 
Runoff curve  nunber .... CN = 78 . (From worksheet 2) 

Time of c o n c e n t r a t i o n  .. T: ' 0.87 h r  (From vorksheee 3) C 
7 R a i n f a l l  d i s t r i b u t i o n  type (1, 1.4, 11, 111) 

Pond and swamp a r e a s  sp read  ...... chroughour watershed - 0 percen t  of Am ( - a c r e s  or m i i  covered)  

S t o m  # l  S t o m  82 Storm 13 -1 ............................... 2. Frequency y r  

3. R a i n f a l l ,  ? (22-hour) .................... i n  

................. 4. I n i t i a l  a b s t r a c t i o n ,  Ia i n  
(Use CS w i t h  t a b l e  4-1.) 

............................ 5. Conpute I,/? 

6. Unit  peak d i s c h a r g e ,  qU ................. csm/in 
(Use Tc and I,/? with e x h i b i e  4- - ) 

.............................. 7. Runoff,  Q i n  
( i r o n  worksheet  2). 

8. Pond and svamp adjus tment  f a c t o r ,  F 
(Use percent  pond and swamp a r e a  

P "" 

with  t a b l e  4-2. Fac to r  is  1.0 f o r  
z e t o  pe rcen t  pond and swamp a r e a . )  

9. Peak d i s c h a r g e ,  gp ...................... c f s  

(Where q P = qUA,QFp) 

DIUE,ERSIO.U 1/67 3. 42/0 
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