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1.0 INTRODUCTION 

1.1 SUMMARY OF CONCLUSIONS & RECOMMENDATIONS 

Camel back Ranch, a  master planned development, cons i s t s  o f  a  

mixed 1  anduse w i t h  several ameni t ies i n c l  uding 1  akes, g reenbe l ts  

and open space co r r i do r .  The prime developer w i l l  improve t h e  

main i n f r a - s t r u c t u r e  and t h e  major amenities. The d e t a i l e d  

engineer ing and improvements o f  t he  i n d i v i d u a l  parcel  s  w i  11 , 
however, be done by others. This  r e p o r t  addresses t h e  d e t a i l e d  

hydrology and hyd rau l i cs  and sets design parameters f o r  t h e  

dra inage improvements. 

For ana lyz ing  stormwater t h e  Soi 1  Conservat ion Serv ice (SCS) 

TR-20 computer program was u t i l i z e d .  The TR-20 Program was used 

t o  model bo th  t h e  on -s i t e  and t h e  o f f - s i t e  hydrology. 

The r e s u l t s  o f  t h e  computer ou tpu t  were evaluated based on 

t h e  f o l  1  owing c r i t e r i a  : 

1. For 10 yea r  storms t h e  s t r e e t  f lows should be such t h a t  t h e  

depth o f  f l o w  would no t  be h igher  than t h e  he igh t  o f  t h e  curb. 

2. The i n t e r n a l  r e t e n t i o n  system, c o n s i s t i n g  o f  lakes,  should be 

a b l e  t o  r e t a i n  100 y e a r - 2 h o u r  s t o r m  r u n o f f  f r o m  p a r c e l s  

c o n t r i b u t i n g  d i r e c t l y  t o  t he  1  akes. 

Parcels  no t  c o n t r i b u t i n g  storm water r u n o f f  t o  t h e  lakes  w i l l  

d r a i n  d i r e c t l y  t o  t h e  Agua F r i a  River. Since t h i s  i s  an e x i s t i n g  

major  waterway, t h e  r e t e n t i o n  requirements f o r  these pa rce l s  can 

be foregone ,.kc C- T %  - -%> 1 I--% c~ -1 c 7 
%. >L.,c> , 

CONCLUSIONS: 

Based on t h e  a n a l y s i s  o f  t h i s  r e p o r t ,  t h e  f o l l o w i n g  

concl usions are drawn: 

a. The o f f - s i t e  f l o w  e n t e r i n g  t h e  development combined w i t h  t h e  

l o c a l  o n - s i t e  f l ow  can s a f e l y  be conveyed through t h e  development. 

A dra inage system comprised o f  channel s, s t ree ts ,  storm d r a i n s  and 

lakes  i s  provided. 

b. The f l o o d  peaks were c a l c u l a t e d  by t h e  use o f  SCS TR-20 

Computer program. 
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c. The s t r e e t s  are designed t o  handle a  10-year storm w i t h i n  t h e  

top  o f  t h e  curb. Where t h e  f l o w  va l  ue exceeds the  s t r e e t  c a r r y i n g  

capac i t y  , a  suppl emental storm d r a i  n  i s  provided. 

d. No s t r e e t  i s  al lowed t o  concentrate f l ow  i n  excess o f  100-cfs 

i n  t h e  event of a  100-year storm. 

e. The grass l i n e d  channel sect ions are  designed t o  a  maximum 

f l ow  v e l o c i t y  of 6 f e e t  per second. Where t h i s  v e l o c i t y  i s  

exceeded, eros ion  p r o t e c t i o n  w i  11 be provided. 

f. A r e t e n t i o n  system i s  b u i l t  c o n s i s t i n g  o f  l a k e s  t o  

con ta in  the  100-year 2-hour storm ( w i t h  2  f e e t  o f  freeboard an 
1.167 / 4 & / ~ 4 r c - - o  

est imated 132.3 Acft. o f  r e t e n t i o n  can be provided). 
b / J  p ~ n r ~  5 

I n  a d d i t i o n ,  t h e  r e t e n t i o n  system i s  des igned  f o r  

s torage- rout ing  purposes t o  accomplish floodpeak at tenuat ion.  

Consequent ly ,  t h e  post -deve lopment  f l o w s  d i s c h a r g e d  a t  t h e  

downstream development boundary (Agua F r i a  R iver )  are genera l l y  

est imated t o  be a t  o r  below t h e  pre-development leve ls .  

It i s  recommended t h a t  t h e  r e s u l t s  o f  t h i s  r e p o r t  be used as 

t h e  guide1 i nes i n  imp1 ementi ng 1  ocal drainage from t h e  i n d i v i d u a l  

parce ls  w i t h i n  t h e  development. It i s  f u r t h e r  recommended t h a t  : 

1. Fin ished f l o o r  e levat ions  be kept above t h e  100-year f l o o d  

e l  evat  i ons. 40 fy-% w-\r 
:; / 

2. Each i n d i v i d u a l  parcel be required" a  grading and drainage 

p lan  conforming t o  t h e  approved Master Drainage Report p r i o r  t o  

i t s  development. 

3. As per Master Drainage Report t he re  are some areas where one 

parcel  o u t l e t s  t o  t h e  ad jo in ing  parcel on the  downstream side. I n  

c o n d i t i o n  such as t h i s ,  i f  t h e  downstream parcel i s  developed 
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f i r s t ,  i t  w i l l  be t h e  r e s p o n s i b i l i t y  o f  i t s  developer t o  address ,((LC 
3 

any problems associated w i t h  t h e  upstream undeveloped parcel  . '<.-frx <>"' 
1.2 SCOPE OF WORK 

The purpose o f  t h i s  r e p o r t  i s  t o  study and se t  dra inage 

requirements f o r  t h e  proposed Camel back Ranch. (See P l a t e  1 f o r  

Locat ion) .  The scope o f  t h e  r e p o r t  i s  t o  present comprehensive, 

d e t a i  1  ed hydro1 og i c  and hydraul i c  analyses o f  t he  p r o j e c t  d r a i  nage 

system i n  con junc t ion  w i t h  t h e  conceptual mass grading and l a k e  

design plans o f  t h e  pro jec t .  For addressing t h e  f l o o d p l a i n s  o f  

Agua F r i a  and New Rivers, a separate r e p o r t  i s  prepared (Ref. 14). 

1.3 BACKGROUND DATA 

The New River  F loodp la in  i s  c u r r e n t l y  being mod i f i ed  t o  

account f o r  t h e  major changes i n  hydro log ic  cond i t i ons  upstream o f  

t h e  s i t e .  I n  accordance w i t h  t h e  Plan 5 as proposed by t h e  Corps 

o f  Engineers i n  1975, Adobe Dam was b u i l t  i n  1982 on Skunk Creek, 

a t r i b u t a r y  t o  New River;  and t h e  New River  Dam was completed on 

New River  i n  1984. Consequently, t h e  100-year f l o o d  peak has now 

been reduced from 54,000 c f s  t o  39,000 cfs. The COE1s floodway 

d e l i n e a t i o n  accounting f o r  t h i s  change and the  c o n s t r u c t i o n  o f  

Camel back Road Br idge i s  dep ic ted  on P l a t e  2 (designated as 3). 

This  f l  oodway 1 i m i t  a1 so dep ic t s  an open-space f l  oodway flowage 

easement c u r r e n t l y  being evaluated. The o f f i c i a l  Flood Hazard 

Boundary Maps on these . r i v e r s  are  no t  rev ised and are  based upon 

much h igher  f l o o d  peaks. Due t o  the  reduced f l o o d  peaks t h e  

FHBM's are  obsolete. 

The New R i v e r  channe l  wh ich  p a r a l l e l s  a l o n g  t h e  N o r t h  

proper ty  l i n e  o f  Camelback Ranch has r e c e n t l y  been channel ized by 
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t h e  City o f  G l  endale. This  channel i z a t i o n  has c rea ted p o s i t i v e  

impact on Camel back Ranch. The p r e l i m i n a r y  floodway 1  i m i t s  w i t h  

channe l i za t i on  are  a l so  dep ic ted  on P l a t e  2  (designated as 4). 

Reference should be made t o  a  r e p o r t  e n t i t l e d  "F loodp la in  Study 

f o r  Channel izat ion o f  New River  a t  Camelback Ranch" (Ref. 14) f o r  

more d e t a i  1  ed in fo rmat ion  on t h e  R iver  F loodpla ins.  

1.4 LOCATION 

The development compri s i n g  592 acres, i s loca ted  w i t h i n  

Sect ions 18 and 19, Township 2 North, Range 1 East o f  t h e  G i l a  and 

S a l t  R iver  Base and Meridian, Maricopa County, Arizona as shown on 

P l a t e  1. The s i t e  i s  bound t o  t h e  North by t h e  Bethany Home Road 

A1 ignment (Extended) and t o  t h e  South by Campbell Avenue. The 

Avenues o f  107th and 113th b i n d  t h e  East and West s ides o f  t h e  

p r o j e c t ,  r e s p e c t i v e l y .  I n  a d d i t i o n  t o  t h e  f o r e m e n t i o n e d  

boundaries, t h e  conf luence o f  New River  and the  Agua F r i a  R iver  

occurs j u s t  Northwest o f  t h e  s i t e ,  c o n f i n i n g  the p rope r t y  on the  

North and West sides. 

The t e r r a i n  throughout t h e  s i t e  i s  r e l a t i v e l y  f l a t ,  s l op ing  

southwester ly  a t  an average s lope o f  0.33 percent. Present ly ,  t h e  

m a j o r i t y  o f  t h e  proper ty  i s  being used f o r  a g r i c u l t u r e .  Remaining 

p o r t i o n s  are  n o t  being used because o f  i t s  l o c a t i o n  w i t h i n  t h e  

normal 1 y  d r y  r i v e r  channel . 

2.0 DESCRIPTION OF WATERSHED 

2.1 GENERAL 

T y p i c a l  l y  t h e  ups t ream 1  and c o n s i  s t s  o f  No r th -Sou th  

c u l t i v a t i o n  patterns. The p o r t i o n  o f  t h e  s i t e  south o f  Camelback 
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Road i s  bu f fe red  from o f f s i t e  f lows by t h e  Roosevelt I r r i g a t i o n  

D i s t r i c t  (RID) Canal along t h e  east  s ide  o f  107th Avenue. For t h e  

p rope r t y  t o  t h e  North o f  Camelback Road, o f f s i t e  dra inage i s  

l i m i t e d  by Bethany Home Road and the  RID Canal as shown on P l a t e  

3. It i s  t h e r e f o r e  assumed t h a t  on l y  t h i s  o f f s i t e  area (175 - + 

Acres) w i l l  c o n t r i b u t e  any r u n o f f  t o  t h e  sub jec t  development. The 

o f f s i t e  f lows w i l l  be reduced f u r t h e r  f o r  t he  f u t u r e  c o n d i t i o n  

because when t h e  upstream areas are  developed r e t e n t i o n  w i l l  be 

requ i  r e d  i n  accordance w i t h  t h e  Agency drainage o r d i  nances. 

2.2 RAINFALL SEASONS 

There are  two separate r a i n f a l l  seasons. The f i r s t  occurs 

d u r i n g  t h e  w i n t e r  months from November t o  March when the  area i s  

subjected t o  occasional storms from the  P a c i f i c  Ocean. While t h i s  

i s  c l a s s i f i e d  as a  r a i n f a l l  season, t h e r e  can be per iods o f  a  

month o r  more i n  t h i s  o r  any o the r  season when p r a c t i c a l l y  no 

p r e c i p i t a t i o n  occurs. The second r a i  n f a l l  pe r i od  occurs d u r i n g  

J u l y  and August when A r i z o n a  i s  s u b j e c t e d  t o  w idesp read  

thunderstorm a c t i v i t y  whose mois ture  supply o r i g i n a t e s  bo th  i n  t h e  

Gul f o f  Mexico and a1 ong Mexico' s  west coast. These thunderstorms 

are  extremely v a r i a b l e  i n  i n t e n s i t y  and l oca t i on .  

2.3 RUNOFF CHARACTERISTICS 

General  l y  , r u n o f f  o c c u r s  o n l y  d u r i n g  and i m m e d i a t e l y  

f o l l o w i n g  heavy p r e c i p i t a t i o n  because a r i d  c l  imate and dra inage 

c h a r a c t e r i s t i c s  a r e  n o t  condus i  v e  t o  c o n t i n u o u s  f l ow .  

Consequently, .--- - a l l  r i v e r s  f low i n t e r m i t t e n t l y  on l y  a  few t imes a  

year. The s o i l s  i n  t h e  r i v e r  overbanks are  t y p i c a l l y  h i g h l y  
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permeable s i l t y  sand (SCS Type B So i l ) .  General ly,  t he re fo re ,  

t ransmiss ion  losses  du r ing  a r u n o f f  event a re  expected t o  be high. 

3.0 HYDROLOGY 

3.1 TR-20 COMPUTER ANALYSIS 

The So i l  Conservat ion Serv ice (SCS) Technical Release No. 20 

(TR-20) Computer program was used t o  synthesize f l o w  peaks f o r  t h e  

f o l  1 owing r e t u r n  frequency storms : 

STORM 
RETURN PERIODS PRECIPITATION DURATION 

(YEAR) ( INCHES) (HOURS) TYPE 

10 2.6 24 NOAA DISTRI. 

5 0 3.6 24 NOAA DISTRI. 

100 4.0 24 NOAA DISTRI. 

The p r e c i p i t a t i o n  values were est imated from t h e  U. S. 

Department o f  Commerce, "Nat ional  Oceanic and Atmospheric Agency 

(NOAA), A t l a s  2, volume V I I I  ,I1 Arizona, 1973 (Ref. 9). 

As per  t h e  SCS Guide1 i nes, antecedent rnoi s t u r e  condi t i  ons-2 

were considered on t h e  watershed before  t h e  beginning o f  a storm. 

Antecedent Moisture Cond i t ion  (AMC) 2 i s  t h e  average mois ture  

c o n d i t i o n  o f  t h e  watershed as determined by the  t o t a l  r a i n f a l l  i n  

t h e  5-day pe r iod  preceding a storm. 

The TR-20 program computes sur face water r u n o f f  r e s u l t i n g  

from any s y n t h e t i c  o r  na tu ra l  rainstorm. It w i l l  take  i n t o  

account cond i t i ons  having a bear ing on r u n o f f  and w i l l  r ou te  t h e  

f l o w  through stream channel s, s t ree ts ,  1 akes, r e t e n t i o n  basins and 

reservo i rs .  The program then combines the  routed hydrograph w i t h  

t h e  hyd rog raphs  f rom o t h e r  t r i b u t a r i e s  and p r i n t s  t h e  peak 

discharge, t ime  o f  occurence and water sur face e l e v a t i o n  f o r  any 
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des i red  c ross-sec t ion  o r  s t ruc tu re .  I npu t  data f o r  generat ing 

hydrographs i s  based on t h e  c o n t r i b u t i n g  drainage area, curve  

number and t ime  o f  concentrat ion.  The dra inage areas were 

de l  ineated f rom 2,000 sca le  ( o f f - s i  t e )  and 200 sca le  (on-s i  t e )  

mapping. Curve numbers l i s t e d  i n  Table 1 were est imated as per  

t h e  SCS's Technical Release No. 55 e n t i t l e d  "Urban Hydrology f o r  

Small Watersheds", (Ref. 5). The concent ra t ion  t imes were based 

upon t h e  over land f low,  s t r e e t  f l o w  and channel f l o w  as a p p l i c a b l e  

f o r  t he  p e r t i n e n t  t r i b u t a r y  watershed. 

De ta i l ed  computer p r i n t o u t s  f o r  t he  pre and post c o n d i t i o n s  

a re  inc luded i n  the  appendix. 

3.2 OFFSITE 
s or-J 1 rq 

Watershed area t r i b u t w  t o  t h e  s i t e ,  l i e s  t o  t h e  Northeast,  A 
and cons i s t s  o f  an area o f  approximate ly  175 acres. (See P l a t e  

3). The watershed i s  t r i a n g u l a r  i n  shape and i s  r e s t r i c t e d  t o  the  

North by Bethany Home Road and t o  t h e  Southeast by t h e  RID Canal. 

P resen t l y  l o c a l  r u n o f f  Nor th o f  t h e  watershed i s  i n t e r c e p t e d  by 

Bethany Home Road and d i v e r t e d  West, r u n o f f  East o f  t he  watershed 

i s  i n tecep ted  by t h e  RID Canal and d i v e r t e d  South. Runoff water 

, f from t h e  watershed enters  t h e  s i t e  genera l l y  above Camelback Road. 

f o f  r u n o f f  w i  11 be generated by t h e  watershed 

f o r  a  100 year  storm. (See Appendix TR-20 I.D. # lo) .  
T 

O f f s i t e  r u n o f f  water generated South o f  Camelback road i s  

d i v e r t e d  away from t h e  s i t e ,  again by t h e  RID (Canal l y i n g  j u s t  

East, along 107th Avenue). 

A r e p o r t  prepared by Dooley-Jones and Associates, Inc., (Ref. 

12) f o r  t h e  Flood Contro l  D i s t r i c t  o f  Maricopa County i n d i c a t e s  
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t h a t  i n  the  present cond i t i on  t h e  R I D  Canal w i l l  be an e f f e c t i v e  

b a r r i e r  t o  t h e  upstream r u h o f f  generated by t h e  100-year storm. 

The s i t e  i s  i n f l uenced  by t h e  Floodpla ins o f  New and Agua 

F r i a  Rivers. Breakout o f  t h e  New River  j u s t  below Glendale Avenue 

has been e l  i m i  nated by channel i z a t i  on completed i n  conj  unc t ion  

w i t h  t h e  new Glendale Municipal A i rpor t .  (Ref. 13). This 

channe l i za t i on  lowered water sur face e levat ions  upstream enough t o  

prevent any fu tu re  breakouts. Potent i  a1 o f  breakout e x i s t s  a1 ong 

t h e  no r th  proper ty  1  i n e  i n  t h e  present condi t ion.  By complet ing 

the  channe l iza t ion  ( m i r r o r i n g  t h e  h a l f  now i n  p lace)  a  breakout 

w i t h i n  t h e  p r o j e c t  s i t e  w i l l  a1 so be e l im ina ted  (See Ref. 14). 

The f l o o d p l a i n  o f  New River  w i l l  be conf ined w i t h i n  t h e  

proposed channe l iza t ion  (See Ref. 14). It should be noted t h a t  

t h e  e n t i r e  south h a l f  and a  p o r t i o n  o f  t he  no r th  h a l f  o f  t h e  s i t e  

a r e  s t i l l  s u b j e c t  t o  f l o o d i n g  by Agua F r i a  R i v e r .  These 

areas designated as t h e  Floodway Fr inge D i s t r i c t  o f  Agua F r i a  

R i v e r  w i l l  be r a i s e d  enough t o  remove t h e  s i t e  f r o m  t h e  

f loodp la in .  I n  accordance w i t h  t h e  Agency requ i  rements t h e  e n t i  r e  

s i t e  w i  11 be ra i sed  above t h e  basef l  ood e levat ion.  

3.3 ONSITE 

Stormwater runof f  generated by t h e  o f f s i  t e  t r i b u t a r y  area 

w i l l  be received by Camelback Ranch and d i r e c t e d  through a  

Greenbelt t o  t h e  lakes. The o n s i t e  parce ls  w i l l  a l s o  c o n t r i b u t e  

stormwater r u n o f f  t o  t h e  lakes. However, f o r  some parcels,  along 

t h e  west boundary t h i s  i s  not  f eas ib le ,  and w i l l  d r a i n  d i r e c t l y  t o  

t h e  Agua F r i a  River. Emergency over f low from lakes w i l l  be 

accomodated by d i p  sections. North o f  Camelback Road, Lake "8" 
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w i l l  o u t l e t  t o  Lake "A" and Lake "A" w i l l  o u t l e t  through a  

greenbel t  t o  t h e  Agua F r i a  River. South o f  Camelback road Lake 

"B" w i l l  o u t l e t  Lake "A" and Lake "A" w i  11 o u t l e t .  through - a  s t r e e t  

system t o  t h e  Agua F r i a  River. (See P l a t e  5 f o r  Drainage 

Pat terns) .  

The s t r e e t s  w i l l  be designed t o  handle t h e  10-year storm a t  

o r  below t h e  top  o f  curb. I n  t h e  event o f  a  100-year storm, no 

s t r e e t  i s  al lowed t o  concentrate f l ow  i n  excess o f  100 c fs .  I n  

l o c a t i o n s  where t h e  10-year s t o r m  would  exceed t h e  s t r e e t  

capac i ty ,  catch basins and a  storm d r a i n  system w i l l  be provided 

where feasib le.  The storm d r a i n  system w i l l  o u t l e t  i n t o  t h e  

openspace and lake  system. However, t h i s  repo r t  does not  address 

t h e  d e t a i l e d  engineer ing o f  t h e  s t ree ts ,  t he  spec i f i cs  w i l l  be 

provided i n  a  subsequent report .  

3.4 RETENTION 

Retent ion f o r  Camelback Ranch w i l l  be provided fo r  i n  t h e  

l a k e  system as depicted on P l a t e  4. Stormwater runof f  f o r  t h e  100 

year-2 hour storm w i l l  be re ta ined  on s i t e ,  (See Appendix f o r  

r e t e n t i  on c a l  cs)  . 
Runoff en te r ing  t h e  s i t e  from the  o f f s i t e  watershed w i l l  be 

d i r e c t e d  by way of greenbelts t o  t h e  lakes. Runoff generated by 

t h e  i n d i v i d u a l  parce ls  w i l l  a l so  d r a i n  t o  t h e  lakes. The lakes 

w i l l  a c t  as a  major r e t e n t i o n l d e t e n t i o n  s t ruc ture .  

3.5 PRE AND POST DEVELOPMENT CONDITIONS 

P r i o r  t o  development storm water en te r ing  t h e  s i t e  combined 

w i t h  r u n o f f  generated ons i te ,  e x i t  a t  two loca t ions ,  North and 

South Camel back. Upon t h e  complet ion of t h e  development , r u n o f f  

CVL #1031-06 
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exiting the s i t e  i s  a t  or below the predevelopment conditions. 

The pre and post development flows leaving the s i t e ,  are 

summari zed below: 

NORTH HALF SOUTH HALF 
PRE-DEVELOP. POST-DEVELOPMENT PRE-DEVELOP. POST-DEVELOP. 

Qlo = 145 CFS Ql0 = 30 CFS Q10 = 80 CFS Q10 = 50 CFS 

Qloo = 369 CFS QIOo = 65 CFS Qloo = 204 CFS QloO = 102 CFS 
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TABLE  1 

SCS RUNOFF CURVE NUMBERS 

. , . , CN FOR S O I L  TYPE . . . . 
VALUES USED FOR 

ZONING CAMELBACK RANCH 
' OR LANDUSE (TYPE B S O I L )  

CONDO 84 

LAKE 9 5 

Job # 1 0 3 1 - 0 6  
CVL  # 4 / 2 0 / 4  



TABLE 2 

RETENTION CALCULATIONS 

The r e t e n t i o n  volumes requ i red  are  based on a 100-year 2-hour storm as f o l l o w s :  

VOLUME REQUIRED = C X P X A  

PIOO Yr/24-hour = 3.79 In. 

PIOO Yr/6-hour = 3.10 In. 

P l ~ ~  Yr/2-hour = 2.65 In. - 
= 2.65 In/12 In. x CA Acf t  

P r e c i p i t a t i o n  (P) taken from A.D.O.T. Hydro1 og i  c Design f o r  Highway 
Drainage i n  Arizona (Ref. # I ) .  

The t a b u l a t i o n  presented below should be used i n  con junc t i on  w i t h  P l a t e  4. 

CONTRIBUTING AREA "Au 

RETENTION 
PARCEL AREA RUNOFF VOL. REQD. 
NUMBER (ACRES) ZONING COEFFICIENT (C) C A (AC FT) 

Job #1031-06 
CVL #4/20/4 

c/ 0 

MF 

MF 

TH 

SF 

TH 

SF 

SF 

SF 

PH 

CONDO 

LAKE 

SUBTOTAL 22.28 A c f t  

VOLUME AVAILABLE I N  LAKE #23 65.90 A c f t  



CONTRIBUTING AREA "B* 

RETENTION 
PARCEL AREA RUNOFF VOL. REQD. 
NUMBER (ACRES) ZONING COEFFICIENT (C) C A (AC FT) 

17 5.79 LAKE 095 5.50 1.21 

SUBTOTAL 

VOLUME AVAILABLE IN  LAKE #17 

4.21 Ac f t  

9.44 A c f t  

CONTRIBUTING AREA "Cn 

RETENTION 
PARCEL AREA RUNOFF VOL. REQD. 
NUMBER (ACRES) ZONING COEFFICIENT (C) C A (AC FT) 

2 17.84 c/o .90 

8 6.20 LAKE .95 

SUBTOTAL 

VOLUME AVAILABLE I N  LAKE #8 

4.85 Ac f t  

9.86 A c f t  

CONTRIBUTING AREA "DM 

RETENTION 
PARCEL AREA RUNOFF VOL. REQD. 
NUMBER (ACRES) ZONING COEFFICIENT (C) C A (AC FT) 

20 9.14 CONDO .65 

2 1 8.82 MF -65 

2 2 6.44 SF .45 

23 14.98 SF .45 

12 28.14 LAKE .95 

Job #1031-06 
CVL #4/20/4 

SUBTOTAL 17.05 A c f t  

VOLUME AVAILABLE IN  LAKE #12 47.12 Ac f t  
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1 3  JAN 86  
I .......... _1-. ........ .. ................... .................... 

I . o  

63 
NOV 85-C.- -, . . . . . . .  

19 

I . .  3 .  . .  O CAHELB*CK-RANCH .......... ,. ............ ........................................ .... 

i : : INPUT '.LISTINQ; 
! 

.VELOCITY.  INCREMENT ......... ........-....... 1 -...... .--_.,-..-,--...-.-.4--.--.--.---.----.-. I . . . . . . . . . . . . . . . . . . . . . . . . . .  ....................... 
. . . .  I C T A B L E  o.nnoo 

1 PROGRAM DATE - FEB. 149  1974 S I 3 6 0  
. - - 1  - - . - . - . - -- ----,.-.--- -. - - - -  .. , . PASS=-. 1. - . - -  .. _ . - EXECUTIVE CONTROL CARD O P E R A T ~ O N  L I S T  

C - .  .__ 
-- -- -- - - - - - - - - - - -- .- -. - - . - - - - - - - - - - - - - -. - - --- - - -- - - . - - -- - - - - - - ----- 
I L I S T ~ N G  OF D A T A  IN C O R E - -  

~PRE:DEVELOPMENT. ( 
- - - . . - 3  - - - -  -- . -  - -  - * - - - - 

8 0.8900 0.8900 0.8900 0.8900 0.9000 i 
t .  

8 - 0.9500 - 0.9000' 0.9000. -. . - 0.9000 0.91QO .--. -- .- . - - - - . - - - -  --. -- -  -- . 
I 8 0.9100 0.9100 0.9180 0.9100 

Ll@ 
0.9100 

I 8 .  0.9200 0.9200 0.9200 0.9200 0.9200 
8 ' 0.9200 0.9200 . 0.9200 .--- . 0 *930?  ... -0e93OO .,---. .... -- ..................... ,.. 

- - I 1:': @ 
.I ' .I 

9 ENOTBL : I  I 
I 
I 

- - 
I 
I TIHE INCREMENT 
I 4 DIUHYD 
I 

1 8 0.0000 0.0300 
8 0.4700 0.6600 
8 1 . C O O O  0.9900 

I 8 0.6800 0.5600 
8 0.2800 0.2410 
8 0.1260 0.1070 
8 0.0550 Om0470 i : 0.5250 ' 0.0210 

0.5110 0.0090 
' 8 0. ' 0 5 0  0.0040 
I a 0.3000 o . o o o o  

9 EI4DTBL 

! COMPUTED PEAK K FACTOR = 484.00 

;. 
a 

" 
j 
; 

i T I H E  INcREHENT 
5 RAINFL 4 , 0.5C00 

@ 

@ 

@ 
,::I 



END OF L I S T I N G  
1 .- - - -- . - -.- - - - . PASS= 1 . \ 

B 
EXECUTIVE CONTROL C A R D  OPERATION INCREMI MAIN TIME INCREMENT= 0.20 I 

EXECUTIVE CONTROL CARD OPERATION COHPUTI FROH XSECTNISTRUCT 1 0 1  0 TO XSECTN/STRUCT 5 0 1  0 
STARTING TIME= 0.00 . R A I N  DEPTH= 2.60 .... R A I N  DURATION= -1.00 .-.--RAIN TABLE-NO.= 4. . .  S O I L  CONDITION= 2 

I 

ALTERNATE NO.= 1 STORM NO.= 1 I 
I 

e, 
-.8 - -  --. , Om0000 . - - .  0.0040 . OmOO80 0.0130 0.0180 . . .  -.- - - --- --------- --- - 

ENDCHP 
1 ' 

EXECUTIVE CONTROL C A R D -  
STARTING T IME= 0.00 
ALTERNATE NO.= 1 

8 0.0220 0.0260 0.0310 0.0350 0.0480 @I.[- 8 0.0440 0.0480 0. 0 5 3 0  0.0570 0.0620 
8 0.0660 0.0710 0.0750 0.0800 . 0.0930 - -  . - - - . . - - - - - - .- - - -- - --- - . - - -. - - - - - 
8 0.107? 0.1200 . 0.1400 0.1700 0.5000 

ENDCHP 
1 .  

EXECUTIVE CONTROL CARD 
STARTING T I H E =  0.00 
ALTERNATE NO*= 1 

! 

I 

--. 
OPERATION COMPUTI FROM' X S E ~ ~ N I S T R U C T  

R A I N  DEPTH= 3.60 R A I N  DURATION= 1.00 
STORM NO.=-2 ..... ... - -.. A - -. - 

.--..a @ - /  d 
0.8300 0.8600 0.8800 0.8930 0.9070 

l6  0.9200 - - 0.9240- 0.9280 - . 0.9330 _ _ 0.9370 - - -- , . - - - - .-- - - ---- - - -- . - - -. - - - ] 1 
I I a 0.9420 0.9470 0.9510 0.9560 0.9600 I 

BI1l 8 0.9640 0.9690 0.9730 0.9780 0.9820 1; , 
I l l  8 0.9870 0.9910 0.9950 1.0000 i . 0000  . - - . .- - . - -. .- - 

1 9 ENDTBL -- 1 
D; 1 1 STANDARD .CONTROL INSTRUCTIONS \ '  

I I - - -  - - -  - . _ . - - - - - -- - - -- - - - - - -- - -- - - I 
I 

@ '  . I 
6 RUNOFF 1 1 0  5 .  0.3070 .. 13.5000 .....-.... 0.65000 ,0 0 0 .  0 -1 - - ... ..--. . .. -. . . . . . . . .  i 

, I  6 REACH 3 2 0  5 6 4n00.0000 0.5400 0.00000 0 0 0 0 1 - i 
)' ' 6 RUNOFF 1 3 0  7 0.3300 72.0000 0.86000 0 0 0 0 1 

I 
i 

6 ADDHYD 4 4 0  6 7 . -Q-fl 0 0 0 1 -  .. . - _ I : 6 RUNOFF 1 5 0  1 0.3100 72.0000' 0.79000 0 0 0 0 1 
@ , ENDATA , I 

- - - .  -- - 

OPERATION COHPUTI FROH XSECTNISTRUCT 
R A I N  DEPTH= 4.00 R A I N  DURATION= 1.00 
STORM NO.= 3 

- . - - - - - -- . . .  PASS= 2. 
1 0 1  0 TO XSECTN/STRUCT 5 0 1  0 

R A I N  TABLE NO.= 4 S O I L  CONDITION= 2 

PASS= 3 
1 0 1  0 TO XSECTN1STRUCT 5 0 /  0 

R A I N  TABLE NO.= 4 S O I L  CONDITION= 2 

3 : 
ENUCHP OUTPUT LIBTINO 

lSUMMARY TABLE 1 
0, ALT STORM I D  DA R A I N  AHC DELTA-T TZERO PRECIP PRECIP PEAK-Q PEAK- PEAK- RUNOFF CSH 

; '! SQ-HI. TBLE HRS. HRS. IN. DURATIOh CF S T I H E  E l  F V  IN.  
I 1. 
8 1 1 0  0.31 4 2 0.20 O . C O  2.60 24mOC 99.94 12.68 0.JO 0.64 325.52 



. . .  . . . .  --. . .  - . -  

/:'j 10-YR SO-YR / a - Y ( I  DISCHARGE~CFS 
A&& 04 Q 5 Q6 Q 7 Q B 09 . Q 1 3  

11 I 

! .I 
0 .SEC/STRUC NO. 1 0  - -- t . - - - -- - - -- - -- .- - - . - ---- - - - . -- - - - -- - . - - - - - - -- 

, ,  LTERNATE 1 99094 : 197.89 , 240.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
I )  G SEC/STRUC NO. 20 
I( i $LTERNATE 1 . ... ... ..... ... .... ... -.-. . ,-77.21 156.58 191.99 ----4-- 0.00 0.00 0.00 0.00.. - 0100 0.00- 0.00- 
i , I  - :NSEC/STRUC NO. 30  

- 1 ;  

i! I FLTERNATE 1 82.24 170.34 209.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 I d  
101 - o x s ~ c / s ~ ~ u c  NO. 90 - - - _ _ _  _ _ - - ____L_ -- .-_--_-_-- ---- -------- .- --- -___._ _ ----- - -  - _ - . -- I - - * 

ALTERNATE 1 145.10 299.85 369.38 0.00 0.00 0.00 0.00 0.00 0.00 Om00 
I ! GXSECISTHUC NO. 5 0  ! - 4  

ALTERNATE 1 - ----. 80.29 165r92-- -,201_r21---- Q*DP Or09 --,. --. P c 0 0  - - 0.00 .._ _. .-.Q*00 0.00 0.00 i ,, 
I I 

1 ' 4  , I'! 
...... --- . ---.. .. --- ... ----- -- ------- - -- -. - - -. - - I - -I - - -- - -- . - - - - - . - _ - _. - - _ 

i 1 .  

- - -  I I - --- NDJOB ' C A ~ D  ENCOUNTERED. END OF JOB. , I I 
; .I 1 ND OF 1 JOBS I N  THIS RUN 1 ;*. . ii 4 

.. ..................... I-.... -- --1 ,---, x -. - - -  -.----. -,----.-- ........................ ! i f -  - - 

! 1 



1 3  JAN 8 6  13:20:52 MONDAY 
- --.-.-- 1 - . - -. - ---. 

' I 0 
i 1 PROGRAM DATE - FEB. 1 4 9  1 9 7 4  

NOV 8 5  C . . . . 

S f 3 6 0  
1 . - - .  - -- PASS= 1 
EXECUTIVE CONTROL C A R D  OPERATION LIST --- .. 

. [  - - -- . .  . - .- - - - - - -  - - - - 

, i 
LISTING OF D A T A  IN coRt  

I 

POST DEVELOPMENT 

I . . - - - . -- 
i it '1 
'i /':; 

O OCAMELBACK RANCH -- - - .- - - - . - - - - - . ---- - - . - -- - . . - - - -- - -- - - - - - .- - - - - -- . -- - - - - . . 
! ; 

,INPUT LI~TINO; 
. /  , - V ~ L Q C I V Y  I N C R E H E N ~ ,  

.! -. - - ,-. . . - - - . - ---.. -. . -.-- -. - . - -- -- - - --- - - 
a 

I 
. *  - - - - 1 . 1  

1 C T A B L ~  0.2000 
4.. : 

8 0 * 0 8 0 0 - -  Q.1800-,, Q1250Q - 0 e 3 2 O Q  - - - - - - - -  .. .. . - - -  
I*!' 

'I - . - - O * r O o O  ---. 
I 8 0.37 0 0  0.4100 0 .9500 0.4900 0 .5100  

8 0 .5400  0.5700 0 .5900 0.61 0 0  0 .6300 
R . 0.6500 - . 0.6600 . 0.6700 ----. - - -0 .6900 -.--. . 0 * 7 0 0 0 _  - - . .. . - - . - . - .. -. . . - - 

i 8 0 .7100  0.7200 0 .7300 0 .7400 0 .7500  

! a 0 .7600  0.7700 0.7700 0 .7800 0.7900 
11' : 31 4 

8 . 0.7900 _ - -  - .  9.8000 - .- 0.8100-  -,-- 0.8100 -- 0.8204 ---. -.----a- - A - - - A  .- - - . - -  
8 0 .8200 0.8300 0 .8300  0 .8400 0.84CO 1: 

I 

I 8 0 .8400  0.8500 0 .8500 Om8600 0.8600 I-:! 4 
8 0.8600 0.0600 . 0.8700 --,--- _ 0 .8700-  _--..- 0 .8700  ..,-- ---.-.-.-..- - -- I- 1 

.--- - ------- ---. -.. - . 
I 8 0 .8800 0 .8900 0 .8900 1: .! 0 .8800  8 0.8800 
I 8 0 .8900 0 .8900 0.8900 0 .8900 0 e 9 0 0 0  < ! a  
I 8 - .  0.9300 - . 0.9000 . 0.9000- --_ 0 .9000  .... -. 0.9100 - - - - -  _ - ----- -. - - - . . 

R 0 .9100  0 .9100 0 .9100 0.91 0 0  0 .9100 I;i 
1 a 0.9200 0.9200 0.9200 0.9200 0 .9200 

8 0 .9200  9.9200 .. 0.9200 ..--- 0.9300 --.- -.-Om9300 . .---,----: -.--- - ---- -. - - - 
I 9 ENDTBL 

[.I4 
I 
I ..-.- . - - - - -  -- 

ti. 
. -. 

STRUCT NO. 1: 1 
I 

3 STRUCT 1 0  :* id 
- -- 

I ELEVATION DISCHARGE STORAGE I ' 
4 1  R 0 .0000 0.u000 0.0000 

! I 
a 

8 0.5000 0 .0020 2 .+000 
8 1eOC00 0.5040 4 .7000 
8 1 .5000  0.0060 7 .0000 . ' C  
8 2 .0000 0 .0080  9 .4000 i -  $1 

I 8 2.5000 32.  3 0 0 0  11 .8000  ; ]  
8 3 .0000  9 0 . 0 0 0 0  14 .1000  i' I d  

I . 9 ENDTBL : I - \ I  

) , ! #  
I 

STRUCT rJO. I i 

i 3 STRUCT 2 !I 

I 
I ELEVATION DISCHARGE STORAGE 
I 8 0.0000 0. !000 0 .0000  
! 8 0 .5not  o.t:020 16 .5000  

8 1.0'300 0.0040 33 .0000  
8 1.5380 0e;JOhO 44 .5000  



vr.-...--.---.. 8 ......... ... - . .  2.5000 ........ 32.0000 82.5000.. ............ -. .. ........ --.--- 
" I  8 3.0000 90.0000 . 9 9 i 0 0 0 0  

I 9 ENDTBL 

.- - - . -- - - - -  . - -  .............. __ .___ ____________ . _- .. -____...--__---_--.....- -.. 
S T R U ~ ~  NO. 

3 STRUCT 4 0 
- .  -. .- -I___ _ - _ _ _  ____-  ^ . _  . .  _ _------_._ -. - - 

ELEVATION DISCHARGE STORAGE 
8 0.0000 0.3000 0.0000 
8 - . -  . . .  O.5000 . 0.0020 11.8009 .- . . . . . . . . . . . . . . . . . - .  
8 1.0000 0. 0040 23.6000 
8 1.5000 0.0060 35.4000 
8 2.0000 ... 0mC080 -- -.-42.2000 ...... --  .. ..................... --- ........ 
8 2.5000 32.0000 59.0000 
8 3.0000 90.0000 . 70.8000 
3 ENDTBL --- - . A _ _  _ _ _  _ - __  _ __ _ _ _  _. _ _  . r______l__ _-_-____ _ _ _  _- _ -_ _ __._ _ _ _ _. _ 

T I H E  INCREHENT ... - - - - -- . . - - .  - - -- -.-- - . - - - . - - -- - 

9 DIHHYD 

--- --  
STRUCT NO . 

8 . -  - - 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 ENDTBL 

. .  .................. I I 3 STRUCT- .- 30  .- - - p - -- - - . - - - - . - - - -- -- - A - - A - - - -- -. - - - - . - - - - - - - - - 
I 

I I ELEVATION DISCHARGE STORAGE 

COMPUTED PEAK K FACTOR = 

,t / 

TIME INCREMENT 1 5 RAINFL 4 I j 8  . 0.5G00 

! ' 8 0.0000 0.0000 0.0000 - .-- --- - - -  . . - - 
8 0.5000 0.0020 2.5000 

-:,I ' 1: :! 
I !  8 1.0056 0.0040 4.9000 4 
' .  .... 8 .- - . 1.5000 . 0.0060 .. 7.+000. .......-.......... 

I,, 
'I 

I 8 2.0000 0mC080 9 r 8 0 0 0  
8 2.5000 32.G000 12.3000 4 4  

! ., 
. . . . .  . .... . . - . .  ......... 8 - - 3.0000 90.0000 14.7000 - 

I I 9 ENDTBL 



6 RUNOFF 1 1 0  
6 RUNOFF 1 102 -. 6 .  - - -  0.0048 . 

6 ADDHYD 4 104 7 6 5 
6 REACH 3 1 0 6  5 6 1200.0000 
6 RUNOFF 1 108  5 . 0.0244 
6 ADDHYD 4 110  5 6 7 
6 RUNOFF 1 112 5 0.0073 
6 ADDHYD 4 114 - 7  5 6 
6 RUNOFF 1 1 1 6  5 0.0167 
6 ADDHYD 4 140  6 5 7 
6 RUNOFF 1 118  5 Om0704 
6 ADDHYD 4 140 7 5 6 
6 RUNOFF 1 120  5 0.0122 
6 ADDHYD 4 140  5 6 7 . 

6 RUNOFF 1 122  5 0.0066 
6 R E A C H  3 124 5 6 600.0000 
6 ADDHYD 4 140  7 6 5 
6 RUNOFF 1 126  6 0.0236 
6 RUNOFF 1 1 2 8  7 Om0090 
6 ADDHYD 4 130  6 7 4 
6 R E S V O R 2  1 0 4  6 0.0000 
6 REACH 3 1 3 1  6 7 100.0000 
6 ADDHYD 4 1 4 0  5 7 6 
6 RUNOFF 1 132  5 0.0187 
6 ADDHYD 4 140  5 6 7 
6 RUNOFF 1 134 5 0.0098 
6 ADDHYd 4 140 5 7 6 
6 RU!dOFF 1 135  4 0.0593 
6 ADDHYD 4 140  6 4 5 
6 RUNOFF 1 1 3 6  6 0.0063 
6 ADDHYD .4 140  5 6 7 
6 RUNOFF 1 138  5 0.9174 
6 ADDHYD 4 140 5 7 6 
6 RESVOR 2 2 0  6 7 0.0000 
6 REACH 3 142  7 5 800.3000 
6 RUNOFF 1 144 6 0.0140 
6 ADDHYD 4 1 4 6  5 6 4 
6 RUNOFF 1 150  5 0.0148 
6 REACH 3 152 5 6 1300m0000 
6 RUNOFF 1 154 5 0 32 5 3  
6 AOOHYD 4 1 5 6  6 5 7 
6 ADDHYD 4 157  4 7 1 
6 RUNOFF 1 158 3 0. 1 0 9 8  
6 RUNOFF 1 160 5 0.0279 
6 RUFiOFF 1 162  6 0.0097 
6 ADDHYD 4 164 5 6 7 
6 RESVOR 2 30 7 6 0.r)OOO 
6 REACH 3 166  6 5 - 10O.'I005 

0 0 0 0 0 1  
0.57000 0 . 0  0 0 1 - . -  

0 0 0 0 0 1  
0 6 2 9 0 0 0  0 0 0 0 1 

0 9 0 0 O I -  - -  - - - -  
0.25000 0 0 0 0 1 
0.00000 0 0 0 0 1 

0 0 0 0 0 1  
0.34000 0 0 0 0 1 
0.08000 0 0 0 0 1 

0 0 0 0 0 1 . ~  
0 0 0 0 0 1 

0.00000 0 0 0 0 1 
. 0 0 0 0 0 1  

0.29000 0 0 0 0 1 
0 0 0 0 0 1  

0.23000 0 0 0 0 1 - .  
0 0 0 0 0 1  

0.08000 0 0 0 0 1 
0 0 0 0 0 1  

0.24000 0 0 0 0 1 
0 0 0 0 0 1 

0.34000 0 0 0 0 1 
0 0 0 0 0 1  
0 0 0 0 0 1  

0.00000 0 0 0 0 1 
0.35000 0 0 0 0 1 

1 ) 0 0 0 0 1  
0.33000 0 0 0 0 1 
O.OG000 0 0 0 0 1 
0.34000 0 0 0 0 1 

J O O O O l  
3 0 0 0 0 1  

0.27000 0 0 0 0 1 
0.39000 0 0 0 0 1 
5.08000 0 0 0 C 1 

G O O 0 0 1  
J 0 0 0 0 1  

9 . 0 0 3 0 3  0 C 0 iJ 1 



6 RUNOFF 1 168 6 0.0139 
6 ADDHYD 4 184 5 6 7 - 
6 RUNOFF 1 170 5 0 0 0 1 0 1  
6 ADDHYD 4 184 7 5 6 
6 RUNOFF 1 172 5 0.0143 
6 ADDHYD 4 184 6 5 7 

.--6.RUNOFF 1 174 5 0.0203 
6 REACH 3 176 5 6 . 8500000C 
6 RUNOFF 1 178 5 0.0630 
6 ADDHYD 4 180 6 5 4 
6 ADDHYD 4 184 7 4 5 
6 RUNOFF 1 1 8 1  6 0.0440 
6 ADDHYD 4 184 5 6 7 
6 RUNOFF 1 182 5 
6 ADDHYD 4 184 5 7 4 
6 RESVOR 2 40 4 6 0.0000 0 0 0 0 0 1  1. :, 4 
6 REACH 3 186 6 7 -  . 200.0000 . - 0.7200 .--.- 0.00000 0 0 0 0 1 -- . -. . . . . - -.- -. --.--- - I . . --. 
6 RUNOFF 1 188 5 .0.0180 84.0000 0.31000 0 0 0 0 1 
~ A D D H Y D ~ ~ ~ ~  7 5 6  ,- 0 0 0 0 0 1  
6 REACH 3 192 6 7 . . .1100~0000. .  0.6300 0 ~ 0 0 0 0 ( 1 - 0 - 0  - 0 -  0 1 _. . - - -  - 
6 RUNOFF 1 193 5 0.0292 84.0000 ' 0.34000 0 0 0 0 1 

j ./ 

6 AODHYD 4 194 7 5 6 0 0 0 0 0 1  / ( 4  
6 RUNOFF 1 195 5 0.0289 89.0000 ._ . - O*37000. 0 -  0 . O _ o - l  .- _ . - - - -  - -  - -  - . .. - - 
6 ADDHYD 4 196 6 5 4 0 0 0 0 0 1  I 
6 ADDHYD 4 198 4 3 1 0 0 0 0 0 1  i ? 

ENDATA - - - - - . .- . - - . - - -  - - -  . 

l . 4  
END OF L I S T I N G  - - -  . . - - - . - - . . .- - -  $ 8  

1 PASS= I 

EXECUTIVE CONTROL C A R D  OPERATION INCREM* HAIN TIHE INCREMENT= 0.20 i 4 
EXECUTIVE CONTROL CARD OPERATION COHPUTr - - .- FROM XSECTN/STRUCT.. 10 /  0 TO XSECTN/STRUCT 198/  0 I I 

STARTING TIME= 0.00 R A I N  DEPTH= 2630 R A I N  DURATION= 1.00 R A I N  TABLE NO*= 4 S O I L  CONDITION= 2 
ALTERNATE NO.= 1 STORM NO.= 1 / 4 

I 

ENDCMP 
1 

EXECUTIVE CONTROL CARD 
STARTING T IME= Om00 
ALTERNATE NO*= 1 

ENDCHP 
1 

EXECUTIVE CONTROL CARD 
STARTING TIME= 0.00 
ALTERYATE NO.= 1 

.. - . . 
PASS= 2 

OPERATION COMPUTr FROM XSECTN/STRUCT 10 /  0 TO XSECTN/STRUCT 198/  0 
R A I N  DEPTH= 3.20 , R A I N  DURATION= 1.00 R A I N  TABLE NO.= 4 S O I L  COND$TION= 2 
STORM NO*= 2 

PASS= 3 
OPERATION COMPUTr FROM XSECTN/STRUCT 1 0 /  0 TO XSECTN/STRUCT 19A/ 0 

R A I N  DEPTH= 3.80 RA'IN DURATION= 1.00 R A I N  TABLE NO.= 4 S O I L  CONDITION= 2 
STORM NO.= 3 

ENDCMP ! ISUHMLRY TABLE 1 
OUTPUT L18TINQ 

1 I I ALT STORM I D  DA R A I N  AHC DELTA-T TZERO PRECIP  PRECIP PEAK-O PEAK- PEAK- RUNOFF CSH 
<O-HI ,  T R I  F HRS. I N -  nl lRATIOh: CFS ELEV I N  • T IMF 

1 1 1 0  0.31 4 2 0.20 ll m0.0 2.30 24m0P 74.30 1 2 - 6 9  0.00 0.48 242.02 
1 '  1 1 0 2 .  O m C O  4 2 0.20 0.00 2 - 3 0  . 24mGO 3 - 9 0  12.38 O m r J O  1.53 812.21 









1 3 1 5 0  0.01 4 2 0 • 2 0 0.00 3.80 24.00 17 .71  12.48 0.00 2.21 1196.86 
.. - - -  . 1 3 1 5 2  0.01 4 2 - 0.20 0.00 3.80 24.00 16.89 1 2 - 5 6  - . 0.00 2.19 .1141.29 

1 3 1 5 4  0.53 4 2 0.20 0.00 3.80 24.00 30.14 12.48 0.00 2 - 2 1  1 1 9 1 0 4 4  
1 3 1 5 6  0.04 4 2 0120  0.00 3.80 24.00 48.15 12.51 0.00 2 - 2 0  12EO.75 
1 3 1 5 7  0.65 4 2 0.20 0.00 3.80 24.00 65 .11  12.51 0.00 -- 0 - 1 8  . l o 0 0 5 5  - 
1 3 1 5 8  0.01 4 2 0.20 0.00 3.80 24.00 11.95 12.42 0.00 2.23 1218.94 

--,. . 1 3 1 6 0  0.03 4 2 0 1 2 0  0.00 3.80 24.00 40.14 12.44 0.00 2.94 1438.82 
1 3 1 6 2  0.31 4 2 0.20 0.00 3.80 24.00 16.65 12.30 _-. 0.00 3 - 1 5  1716.16 - .. .. . 
1 3 1 6 4  0.04 4 2 0.20 0.00 3.80 24.00 56.03 12.34 0.00 2.99 149.0.12 
1 3 -30  0.04 4 2 0.20 0.00 3.80 24.00 0.00 0.00 0.00 0.00 0.00 
1 3 1 6 6  0.04 4 2 0.20 0.00 3.80 24.00 0.00 0100 . 0.00 0.00 0.00 
1 3 1 6 8  0.01 4 2 0.20 0-CO 3.80 24.00 17.21 1 2 - 5 8  0.00 2.23 1231.85 
1 3 184  0.05 4 2 Om20 0.00 3.80 24.00 17.21 12.38 0.00 0.60 334.10 
1 3 1 7 0  0.01 4 2 0.20 0.00 3.80 24.00 12 .56  - 12.38 0.0 0 2 -23  -1243 .67  
1 3 184  0.06 4 2 0.20 0.00 3.80 24.00 29.77 12.38 0.00 0.87 483.21 
1 3 1 7 2  0.01 4 2 0.20 0.00 3.80 24.00 17.43 12.42 0.00 2.23 1218.94 
1 3 184  0.08 4 2 Om20 0.00 - -  3.80 - 24.00 - - 47.16 -- 12.39 - - -  0.00 - 1.12 621.29 
1 3 174  Om02 4 2 0.20 0.00 3.80 24.00 2 5 - 3 5  12.41 0.00 2 - 3 1  '1248.65 

3 1 7 6  0.02 4 2 0.2 0 0.00 3.80 24.00 25.10 12.50 0.00 2.28 1236.40 
1 3 1 7 8  0.06 4 2 0.20 0.00 .- - 3.80 ._ 29.00 -73 .38  - 12.54-  -_.-. 0.00--  2.20 1164.74 
1 3 1 8 0  0.08 4 2 0.20 0.00 3.80 24.00 98.34 12.53 0.00 2.22 1180.50 
1 3 1 8 4  0.16 4 2 0.20 0.00 3.80 24.00 140.46 12.50 0.00 1.70 882.27 
1 3 1 8 1  0.04 4 2 0.2 0 0.00 3.80 . . 2 4 . 0 0 .  . 75.51 . -12 .30  . - 0.00 - 3.13 1716.16 
1 3 1 8 4  0.20 4 2 0.20 0.00 3.80 24.00 208.15 , 1 2 0 5 6  0.0 0 2.01 1027.29 
1 3 1 8 2  0.02 4 2 0.20 0.00 3.80 24.00 28.16 12.46 0.00 2.22 1203.35 
1 3 1 8 9  0.23 . 4 2 . 0.20 0100 - 3e8O 2+.00-_-  236.41 12.36 . . 0.00 .  . -  2.03 1043.31 
1 3 - 4 0  0.23 4 2 0.20 0.00 3.80 24.00 0.00 0 0 0 0  Om00 0.00 0.00 
1 3 1 8 6  0.23 4 2 Om20 0.00 3.80 24.00 0.00 0 000 0.00 0.00 0.00 
1 3 1 8 8  0.02 4 2 0.20 0.00 _ 3 . 8 0 "  .. 24.00 -. -.-21.66 . 12.46 . 0.00 .. 2.22 1203.35 , 
1 3 1 9 0  0.24 4 2 0.20 0.00 3 - 8 0  24.00 21.66 12.46 0.00 0.16 88.55 
1 3 1 9 2  0.24 4 2 0.20 0.00 5 - 8 0  24.00 21.71 12.52 OoCO 0.16 88.76 
1 3 1 9 3  0 - 0 3  4 2 0.20 0.00 _ 3.80 _ 24.00 _ 34.79 . .  12.48 . 0.00 . 2.21 1191.44 
1 3 194  0.21 4 2 0.20 0.00 3.80 24.00 58.02 12.50 0 0 0 0  0.38 211.89 
1 3 1 9 5  0.03 4 2 0.20 0.00 3.80 24.00 35.71 12.50 0.00 2.21 1235.75 
1 3 1 9 6  0.30 4 2 . 0.20 0.00 - 5 - 8 0  . 24.00 . 93.73. 12.50 0.00 . 0.55 309.64 
I 3 1 9 8  0.31 4 2 0170 0.00 3 - 8 0  24.00 141.68 12.49 0.00 0.61 325.38 

lSUHHARY TABLE 3 

DISCHARGE 9CFS 
Q 4 Q 5 

SXSEC/STRUC N O o ~ 4 0  
:XSEC/STRUC NO.-qO 
JXSEC/STRUC NO.-TO 

ALTERNATE 1 
OXSEC/STRUC NO.-10 
OXSECISTRUC NO. 1 0  

4LTERNATE 1 
JXSEC/STHUC NO.102 

ALTERNATE 1 
JXSEC/STRUC N0.104 

ALTERNATE 1 
axsEc/sTEuc ~ 0 . 1 0 6  

ALTERNATE 1 
OXSEC/STRUC NO.108 

ALTERNATE 1 
CXSEC/STRUC NO.110 

ALTERNATE 1 
IXSEC/STRUC NO0112 

ALTERNATE 1 



!IXSEC/STRUC NO. 1 1 4  
ALTERNATE 1 - 

! I ! OXSEC/STRUC NO.116 

f I I  
ALTERNATE 1 

!IXSEC/STRUC N O 0 1 1 8  
1 ' 1  ALTERNATE 1 
I I , 'lXSEC/STRUC NO. 1 2 0  

ALTERNATE 1 
OXSEC/STRUC NO0122  

ALTERNATE 1 
I @XSEC/STRUC N O 0 1 2 4  

ALTERNATE 1 
'' GXSEClSTRUC NO. 1 2 6  1. : ALTERNATE 1 
a I DXSEC/STRUC N O 0 1 2 8  

ALTERNATE 1 
I I :  OXSEC/STRUC N o e l 3 0  

1 % ~  ! ALTERNATE 1 

/ j  OXSECfSTRUC N O 0 1 3 1  
CXSEC/STRUC NO. 1 3 2  

I ALTERNATE 1 
OXSEC/STRUC N O 0 1 3 4  , 

8 
I I ALTERNATE 1 

CXSEC/STRUC NO.135 
ALTERNATE 1 

, OXSECISTRUC RO.136 
ALTERNATE 1 

GXSEC/STRUC N O 0 1 3 8  
ALTERNATE 1 

I OXSEC/STRUC N O 0 1 4 0  

ALTERNATE 1 
I /  SXSEC/STRUC NO. 1 4 2  
I1 ' 
' I 

ALTERNATE 1 

I OXSEC/STRUC NO.144 
ALTERNATE 1 

! I JXSEC/STRUC N O 0 1 4 6  
I 

I 1  
ALTERNATE 1 

I a OXSEC/STRUC NO.159 
ALTERNATE 1 

OXSEC/STRUC NO.152 
ALTERNATE 1 

I ?XSEC/STRUC N O 0 1 5 4  
; ALTERNATE 1 

I I 1XSEC/STRUC N O 0 1 5 6  
I ALTERNATE 1 

GXSEC/STRUC N O 0 1 5 7  
! ALTERNATE 1 
I I CXSEC/STRUC N O 0 1 5 8  
' ! ALTERNATE 1 
I OXSEC/STRUC NO 1 6 0  

ALTERNATE 1 
' / CXSEC/STRUC ~ 0 1 1 6 2  

I ALTERNATE 1 

i i CXSEC/STRUC NO0164  
ALTERNATE 1 

!XSEC/STRUC N O 0 1 6 6  
IXSEC/STRUC NO e l 6 8  

ALTERNATE 1 : 1 OXSEC/STRUC N O 0 1 7 0  
ALTERNATE 1 



ENDJOB C A R D  ~NCOUNTERED.  END OF JOB. 
lEND OF 1 JOBS I N  THIS RUN . - . - -  . .  . -. - - - - - ! 1 1  

., j 

,..; 4 
, I 

I , I I  
i ; 
0 I 

?XSEC/STRUC NO. 172  
0.00 - 0.00 .. . .  ALTERNATE . 1 . . . . . .  @. 1 9  13  0 6 6  17.43 0.00 .. 0.00 . ._,- 0.00_- _-.- 0.00 . - -  QePO-- 

a 
OXSEC/STRUC NO0174 

ALTERNATE 1 12.12 19 .96  25.35 0.00 0.00 0.00 0.10 0.00 0.00 0.00 
OXSEC/STRUC NO.126 - . -- - . - - - - - - A- - - - - - - . . - - . - 

ALTERNATE 1 11.91 19.73 25.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
,CXSEC/STRUC NO. 1 7 8  , la ;, 4 

.. .. ALTERNATE 1 33.73 57.16 730 3 8  0.00 0.00 0 . 0 0 _ .  . 0 0 0 0  - 0.00 . .-0.00 0.00 
SXSEC/STRUC NO0180 

ALTERNATE 1 45.56 76.77 98.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
OXSEC/STRUC NO. 1 8 1  - .  

ALTERNATE 1 43.79 62.89 75.51 0.06 0.00 0.00 0.00 0.00 - 0.00 0.00 

b ,\I 4 ,:' 
I I !  

OXSEC/STRUC NO0182 . [,i 
ALTERNATE 1 13.96 22  06 28.16 0.00 . - . 0.0@ 0.00 0.00 0 . 0 0 -  0 . 0 0 _ .  0.00 -- -. 

lXSECISTRUC NO0184 
0.00 I;, ALTERNATE 1 115.30 187.07 236.41 0.00 0.00 0.00 0.00 0.00 0.00 

ilXSEC/STRUC NO.186 . - - - -- - -  - . .  - - - -.-- - - -  . 
CXSECISTRUC NO. 1 8 8  

1. '  
ALTEREShTE 1 10.74 16.97 21.66 0.00 0.00 0.00 0000 0.00 0.00 . 0.00 i 4 

JXSEC/STRUC NO0190 - - - - - . - - - - - -. - - - - - - . - . - - - I .  
ALTERNATE 1 10.74 16.97 21.66 0.00 0.00 0.60 0.00 0.00 0.00 0.00 

CXSECISTRUC NO0192 d 
ALTERNATE 1 10.09 16.96 21.71 -.. 0.00 - ._ 0.00 .. . 0.00 0000 .. 0.00 0.00 .. - 0.00 \ 

OXSEC/STRUC NO0193 
ALTERNATE 1 17.13 27.25 34.79 0.00 0.00 0.00 0000  0.00 0.00 0.00 F), 

SXSEC/STRUC NO0194 - .  - - - .- - - . . .- -- - - ---- . - - - - - -  - .  ?L, 

ALTERNATE 1 27.19 45.45 58.02 0.00 O ~ O O  0.00 0.00 0.00 0.00 0.00 / a  
OXSEC/STRUC NO0195 

... . ... .... ALTERNATE 1 16.76 . 27.99 35 .71  . .  0.00 .- 0.00 - 0.00 0.00 -. 0.00- .0.00 0.00 I ,I 
;XSEC/STRUC NO0196 

ALTERNATE 1 43.94 73.44 93.73 0.00 0.00 0.00. 0.00 0.00 0.00 0.00 
BXSEC/STRUC NO0198 - -  - - -- - - ........... - . . . . .  - ... -- . .  - . -.-- - 

ALTERNATE 1 49.80 83.13 101.68 0.00 0.00 0.06 0.00 01 0 0  0.00 0.00 



1" = 2000' CAMELBACK RANCH ; 

LOCATION M A P  
PLATE 1.' 



' '  FLOODPLAlN MAP 

PLATE 2 



1" = 2000'  CAMELBACK RANCH * 

TR-20 SCHEMATIC 
PREDEVECOPMENT CONDITIONS . . 

. ----,."- -- - -II--. , 

PLATE 3 - . . - ,  . . .  



22 PARCEL NUMBER 

A DRAINAGE AREA 
DESIGNATION . 

RETENTION FACILITIES 

PLATE 4 




