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SYNOPSIS 

The following a r e  t h e  peak d ischarges  from a  24-hour dura t ion  storm a t  t h e  

control  l oca t ions  along Cave Creek. These values a r e  recommended f o r  use i n  

the  hydraul ic  a n a l y s i s  port ion of  t h e  f lood p la in  de l inea t ion  study: 

D.A. 10-YR. 50-YR. 100-YR. 
LOCATION (S.M.) ( c f s )  ( c f s )  ( c f s )  

Above t h e  Central Arizona Projec t  Canal 

Below t h e  Central Arizona P ro jec t  Canal 

Below Deer Valley Drive 

Above t h e  East Fork Cave Creek 

Below t h e  East Fork Cave Creek 

Below 19th Avenue 

Above Moon Valley Wash 

Below Moon Valley Wash 

A t  the  Confluence with t h e  Arizona Canal 
Diversion Channel 

Total Watershed Area = 34.7 s.m. 

The t o t a l  watershed area  of  34.7 square mi les  i s  g r e a t e r  than t h e  previous 

FEMA v a l u e  o f  30.4 s q u a r e  m i l e s .  T h i s  i s  p r i m a r i l y  due t o  a d d i t i o n a l  

cont r ibut ing  area  in Basins 3 and 4  t h a t  has not been considered i n  previous 

s tud ie s .  There a r e  a l s o  o t h e r  minor changes i n  basin de l inea t ion  which a r e  

r e s u l t a n t  from flow pa t t e rns  changed by r ecen t  urbaniza t ion .  Refer t o  Exhib i t  

"A" f o r  major drainage basin de l inea t ion  and a graphic loca t ion  of  the  peak 

discharge concent ra t ion  poin ts  1  i s t e d  above. 



INTRODUCTION 

Burgess & Niple, Inc. (B&N) was r e t a ined  by t h e  Flood Control D i s t r i c t  o f  

Maricopa County (FCDMC) t o  perform a f loodpla in  de l inea t ion  s tudy on a  port ion 

of Cave Creek i n  Ju ly ,  1989. The Notice t o  Proceed was issued on J u l y  11, 

1989. The s tudy reach of  Cave Creek i s  del imited by t h e  U.S. Army Corps of  

Engineers (COE) Arizona Canal Diversion Channel (ACDC) on t h e  south and t h e  

Cave Buttes Dam on the north.  

The Flood Insurance Study (FIS) hydrologic ana lys i s  f o r  Cave Creek below Cave 

Creek Dam and t h e  East Fork Cave Creek was revised by C e l l a ,  Barr ,  Evans and 

Associates in  1980. Numerous hydraul ic  r ev i s ions  have occurred s ince  1980 and 

a r e  r e f l ec t ed  i n  t h e  April 15,  1988 r ev i s ion  of  the  Flood Insurance Study f o r  

Maricopa County, Arizona and Incorporated Areas. The purpose i n  preparing 

t h i s  cu r ren t  r ev i s ion  i s  t o  re f1  e c t  increased urbaniza t ion  of  t h e  watershed 

and improvements t o  t h e  Cave Creek c h a n n e l .  The mos t  d i s t i n c t  channel  

improvement i s  t h e  1.86 mi le  concre te  1 ined channel r e c e n t l y  cons t ruc ted  by 

t h e  COE north from t h e  ACDC. 

Con ta ined  i n  t h i s  r e p o r t  a r e  t h e  h y d r o l o g i c  a s s u m p t i o n s ,  c r i t e r i a  and 

c a l c u l a t i o n s  done i n  order  t o  provide cu r ren t  e x i s t i n g  condi t ion  flow r a t e s  

f o r  t h e  hydraul ic  a n a l y s i s  por t ion  of  t h i s  study. Incorporated i n  t h i s  r epor t  

a r e  comments and c o r r e c t i o n s  noted from a review of t h e  prel iminary version of  

t h i s  r e p o r t ,  which was dated October,  1989. Comments were received from 

FCDMC, t h e  C i ty  of  Phoenix ( C O P )  and t h e  Arizona Department of Water Resources 

( A D W R ) .  





STUDY PARAMETERS 

A. Study Area 

The con t r ibu t ing  watershed i s  approximately 34.7 square mi les  i n  a rea .  

Refer t o  Exhibi t  "A" f o r  t h e  watershed boundary de l inea t ion .  The most 

no r the r ly  boundary c o n s i s t s  of  Cave But tes  Dam and t h e  levee  system f o r  

the dam. The nor the r ly  boundary e a s t  o f  Cave Creek Road i s  s e t  by t h e  

C e n t r a l  A r i z o n a  P r o j e c t  C a n a l  (CAP).  The s o u t h e r l y  b o u n d a r y  i s  

p r e d o m i n a n t l y  f i x e d  by t h e  P h o e n i x  M o u n t a i n s ,  and  t h e  w a t e r s h e d  

c o n c e n t r a t i o n  p o i n t  i s  a t  t h e  A C D C ,  just wes t  o f  23rd Avenue. The 

wester1 y and e a s t e r l y  boundaries a r e  1 e s s  r i g i d l y  f ixed .  Spi l  l ove r s  w i l l  

occur a t  var ious  points  along t h e s e  boundaries because of  t h e  na tura l  

tendency f o r  shee t  flow t o  occur i n  t h e  f l a t t e r  urbanized a reas .  

The watershed was broken i n t o  s i x  ( 6 )  major drainage basins.  Basin 1 i s  

t h e  region mostly north of  t h e  CAP which i s  almost t o t a l l y  undeveloped. 

Basin 2 i s  t h e  region known a s  t h e  Eas t  Fork Cave Creek. This basin i s  

h e a v i l y  u r b a n i z e d  w i t h  undeveloped 1 and p redominan t ly  1 y i n g  i n  t h e  

no r theas t  corner .  Basin 3 c o n s i s t s  of  Cave Creek i t s e l f ,  and urbanized 

l a n d  immedia t e ly  a d j a c e n t  t o  t h e  c h a n n e l ,  l y i n g  between Bas in  1 and 

Greenway Road. Basin 4 i s  t h e  urbanized area  west of  Basin 3 and Cave 

Creek from Sweetwater Avenue nor th  t o  Basin 3. Basin 5 i s  t h e  region 

known, a s  Moon Valley. Basin 5 i s  heav i ly  urbanized except f o r  t h e  a reas  

i n  t h e  Phoenix Mountains Preserve.  Basin 6 i s  Cave Creek, and immediately 

ad jacent  urbanized a r e a s ,  from Sweetwater Avenue t o  t h e  ACDC.  

The watershed conta ins  a varied t e r r a i n  c o n s i s t i n g  of  high urban d e n s i t y  

i n  the  f l a t t e r  a r eas ,  s t e e p  d e s e r t  mountains, and undeveloped d e s e r t .  

S o i l s  vary from Soi l  Conservation Serv ice  (SCS) B and . C  c l a s s i f i c a t i o n  

s o i l  types i n  t h e  f l a t t e r  d e s e r t  a r e a s ,  t o  Type D s o i l s  i n  t h e  s t e e p  

mountain a reas .  Much of  t h e  watershed has a high runoff  po ten t i a l .  



B. Mapping 

The a v a i l a b l e  mapping u t i l i z e d  i n  t h i s  s tudy was as  follows: 

1) USGS Quadrangle Maps: Sunnyslope, Union Hi1 1 s ,  Paradise Valley and 

Currys Corner,  Arizona. The hor izonta l  s c a l e  i s  1 inch t o  2000 f e e t .  

The contour i n t e r v a l  i s  10 f e e t .  The Currys Corner, Paradise Valley 

and Sunnyslope quadrangles were photorevised i n  1982. The Union H i l l s  

quadrangle was photorevised i n  1981. All four  a r e  7.5 minute maps; 

2 )  C i t y  o f  Phoenix, Arizona Quar t e r  Sec t ion  Maps: These maps provide 

photo and c o n t o u r  cove rage  o f  most o f  t h e  w a t e r s h e d  a r e a .  The 

major i ty  of  t h e  photographs a r e  dated February, 1986 and a r e  1 inch t o  

100 foo t  s c a l e .  The contour mapping was dated anywhere from 1969 t o  

1980. The ma jo r i ty  o f  t h e  maps a r e  pre-1975. Both 1 inch t o  100 f e e t  

and 1 inch t o  200 f e e t  s c a l e  maps were used; 

3)  C i t y  o f  Phoenix  1000 S c a l e  Photography:  T h i s  mapping i s  d a t e d  

December, 1988 and provides coverage of  t h e  e n t i r e  watershed a rea  

north o f  Paradise  Lane; 

4)  C i ty  of  Phoenix Storm Drain Maps: These maps a r e  a t  a s c a l e  of  I- inch 

t o  600 f e e t  and provide a schematic l o c a t i o n  of  storm d ra ins  i n  t h e  

a rea .  Revision da te s  vary from January, 1982 t o  January, 1989; 

5)  FIS Mapping: The Cave Creek Wash was flown a s  a pa r t  of t h i s  s tudy 

f o r  t h e  purpose of  obta in ing  1 inch t o  200 f o o t  s c a l e  contour mapping 

o f  t h e  100-yea r  f l o o d  p l a i n  a r e a .  The c o n t o u r  mapping was n o t  

a v a i l a b l e  when t h i s  s t u d y  was per formed.  However, t h e  880 s c a l e  

photograph con tac t  p r i n t s  from t h e  August, 1989 f l i g h t  were u t i l i z e d ;  

6) As-Buil t Drawings: The as-bui l  t drawings referenced i n  Appendix " A "  

were u t i l i z e d ,  and 

7)  C i ty  of  Phoenix 400 Scale  Zoning Maps. 



I C. Study Cr i te r ia  

The following c r i t e r i a  and guide l ines  were s e t  f o r t h  by FCDMC pr io r  t o  

commencing work on t h e  s tudy:  

1 )  Hydrology c a l c u l a t i o n s  were t o  be done f o r  t h e  10, 50 and 100-year 

storms; 

2) Storm dura t ions  of 2, 6 and 24-hours were t o  be evaluated f o r  a l l  

t h ree  storms i n  o rde r  t o  determine which du ra t ion  storm r e s u l t s  i n  

the  highest  magnitude peak discharge;  

8 3) The C O E  H E C - 1  computer program was t o  be u t i l i z e d  f o r  hydrograph 

computation; 

4 )  Sub-basins were t o  be de l inea ted  approximately one (1) square mi le  i n  

area;  

I 5 )  The SCS u n i t  hydrograph was t o  be u t i l i z e d ;  

6 )  The I n i t i a l  and Uniform Loss method was t o  be u t i l i z e d  f o r  est imation 

of p r e c i p i t a t i o n  l o s s e s ;  

7 )  Cave Buttes Dam was assumed t o  completely r e t a i n  t h e  100-year storm 

runoff volume from t h e  watershed area  upstream of t h e  dam. The low 

level  o u t l e t  conveys 420 c f s  when t h e  100-year volume i s  detained.  

This flow was considered n e g l i g i b l e  and was not included i n  t h e  HEC-1 

computer model ; 

8)  R a i n f a l l  d i s t r i b u t i o n s  f o r  t h e  t h r e e  ( 3 )  s t o r m  d u r a t i o n s  were 

furnished by FCDMC; and 

9) Only e x i s t i n g  condi t ion  flow r a t e s  were t o  be est imated.  Future 

condit ion flows were not t o  be est imated.  

I 
10) Channel i n f i l t r a t i o n  l o s s e s  were not t o  be considered.  



HYDROLOGY 

A. General 

The watershed was modeled using the C O E  HEC-1 computer program. The 

program version i s  dated August 2 ,  1988, as implemented by Dodson and  

Associates, Inc. in thei r  1989 version of ProHEC1. The modeling was 

accomplished using the SCS Unit Hydrograph, Ini t ial  and  Uniform Losses, 
a n d  routing,  combining a n d  diversion of sub-basin hydrographs. The 

derivation of input data, assumptions and  procedures used in preparation 

of the computer model will be discussed in the following sections. 

B. Preliminary Hydrology Report Revisions 

This report i s  essentially the same as the preliminary report except t h a t  

modifications and/or corrections have been made in response t o  review 
comments from FCDMC, C O P ,  ADWR, and Burgess & Niples' interval review. 

The revisions are described in the text where appropriate and  are covered 

in the appendices by comments or footnotes. The following are the major 

report i  tems affected by these revisions: 

HEC-1 Computer nodel : 

1) The lag times for Subbasins 15 and 1 C  were adjusted t o  more accurately 
reflect actual f ield conditions. Refer t o  comments in the computer 

o u t p u t  and notes and  revised calculations in Appendices "G" a n d  "H"; 

2) Routing parameters were adjusted to compensate for differences between 
the input Muskingum K coefficients and routing flow times calculated 

by HEC-1. The main time increment of 5 minutes affected the round-off 

value for the calculated flow times. In several reaches, th i s  round- 

off error accumulated, resulting in invalid peak times. The reach 

affected, a n d  the parameters changed, are documented by comments in 

the HEC-1 input f i l e s ;  



3)  Several c ros s  sec t ions  f o r  Normal Depth Channel rout ing  were modified 

t o  c o r r e c t  typing input  e r r o r s  and t o  add addi t ional  poin ts  t o  t h e  

sec t ions .  These changes a r e  documents by comments i n  t h e  H E C - 1  i npu t  

f i l e s ;  and 

4) The app l i ca t ion  of  a e r i a l  p r e c i p i t a t i o n  reduct ion f a c t o r s  was expanded 

t o  inc lude  a breakdown f o r  drainage basins i n  t h e  range of  5 ,  10, 15, 

20 and 35 square miles .  Separa te  HEC-1  input  f i l e s  were c rea t ed  f o r  

t h e  1 0 ,  50 and 100-year  24-hour s t o r m s  and m u l t i p l e  r a t i o s  were  

a p p l i e d  t o  t h e  s to rm p r e c i p i t a t i o n  v a l u e  f o r  each run. Peak 

d i s c h a r g e s  were  t h e n  t a k e n  from t h e  a p p r o p r i a t e  o u t p u t  d i s c h a r g e  

column corresponding t o  t h e  c o n t r i b u t i n g  drainage area  a t  a p a r t i c u l a r  

concent ra t ion  point .  Refer t o  Tables 8 and 9 i n  Appendix "B" and 

comments i n  t h e  H E C - 1  input  f i l e s .  

Appendix .B": 

Tables 8 and 9 were modified per t h e  above comments. 

Appendix .Dm: 

The p l o t s  of t h e  Normal Depth Channel c ross  s e c t i o n s  were modified t o  

r e f l e c t  t h e  changes made i n  t h e  H E C - 1  i npu t  model. 

Appendix .Gm and Appendix 'H": 

The time of  concentrat ion and l a g  t ime c a l c u l a t i o n s  f o r  subbasins 1 B  and 

1 C  were modified. 

Appendix J" : 

The HEC-1  hydrology r e s u l t s  f o r  a 2-hour dura t ion  storm were replaced with 

those  f o r  a 10-year 24-hour storm. 



Appendix 'Kg: 

The H E C - 1  hydrology r e s u l t s  f o r  a 6-hour dura t ion  storm were replaced with 

those f o r  a 50-year 24-hour storm. 

Appendix 'LU: 

The H E C - 1  hydrology r e s u l t s  f o r  a 24-hour dura t ion  storm were replaced 

with those  f o r  a 100-year 24-hour storm. 

Exhibits 'A" and -B": 

S t r e e t  name s p e l l  ing co r rec t ions  were made. Peak discharge values were 

updated. 

Exhibit -Cm: 

The time of  concent ra t ion  flow path f o r  subbasin 1 B  was revised and a 

s t r e e t  named s p e l l i n g  co r rec t ion  was made. 

Exhibit  -DU: 

The rout ing  parameter changes made i n  the HEC-1  input  f i l e s  were r ev i sed ,  

s p e l l i n g  co r rec t ions  made, and channel s t a t u s  o r  type  was noted. 

C. Parameter Estimation 

Drainage Area Boundaries : 

The lack  of  c u r r e n t ,  d e t a i l e d  photography and mapping of  the  watershed 

r e su l t ed  i n  t h e  n e c e s s i t y  o f  performing a d e t a i l e d  f i e l d  inves t iga t ion .  

The information obtained was d i r ec t ed  toward ga ther ing  s u f f i c i e n t  data  t o  

be ab le  t o  d e l i n e a t e  major basin and sub-basin boundaries. A t  the same 

time, t h e  e x i s t i n g  land use of each parcel was checked aga ins t  the  100 

s c a l e  and 1000 s c a l e  a e r i a l  photographs. Differences and new developments 

were noted on t h e  100 s c a l e  photographs. 



The f i e l d  survey was accomplished by us ing  " P l a t e  3 - Subarea Boundaries 

I n  P ro jec t  Area" from the  COE G i l a  R ive r  Basin, Hydroloqy Par t  2, Desiqn 

Memorandum No. 2  as a  base. Refer t o  Appendix "A",  FCOMC, i t em 3. The 

major basin boundaries f o r  t h e  COE study a r e  dep ic ted  on t h i s  map. The 

e n t i r e  watershed was then d r i ven  s t r e e t  by s t r e e t  and f l o w  pat te rns  f o r  

e v e r y  s t r e e t  were r e c o r d e d  on t h e  100 s c a l e  photographs.  The f l o w  

pat te rns  were determined v i s u a l l y  us ing  a  hand l e v e l  and the  City o f  

Phoenix 200 sca le  quar te r  s e c t i o n  contour maps. The basin boundaries 

depicted on the  referenced P la te  3 were t raced  o u t  on t h e  100 sca le  

photographs and d i f f e rences  were noted. A t  t h e  same t ime,  l a n d  use data 

and physical c h a r a c t e r i s t i c s  of drainage conveyances were a l so  noted. 

The drainage sub-basins, each approximately one square m i l e  i n  area, were 

then de l ineated i n  the  o f f i c e  us ing  the  s t r e e t  f l ow  pat te rns  i d e n t i f i e d  on 

t h e  100 s c a l e  pho tog raphs .  Boundar ies  i n  non -u rban i  zed a reas  were 

d e l i n e a t e d  u s i n g  t h e  USGS Quadrang le  maps and t h e  200 s c a l e ,  2 - f o o t  

contour mapping. The sub-basin de l ineat ions  are dep ic ted  on E x h i b i t s  "6" 

and " C u  . 

F i n a l l y ,  the  f i e l d  i n v e s t i g a t i o n  was a lso  used t o  i d e n t i f y  parce ls  w i t h  

o n s i  t e  r e t e n t i o n  and n o n - c o n t r i  b u t i n g  areas .  P a r c e l s  w i t h  o n s i  t e  

r e t e n t i o n  were evaluated t o  determine i f  the r e t e n t i o n  system was we l l  

des igned and c o n s t r u c t e d  and appeared t o  con fo rm w i t h  t h e  c u r r e n t  

municipal requirement t o  r e t a i n  the  100-year, 2-hour storm volume. I f  

judged acceptable, the  parcel  was so noted on the  100 sca le  photographs. 

Areas which w i l l  no t  c o n t r i b u t e  runo f f ,  such as gravel p i t s  and l a n d f i l l s ,  

were a lso v i s u a l l y  checked and the  area 1  i m i t s  noted on t h e  100 and 1000 

sca le  photographs. 

S t a t i s t i c a l  Parameters: 

R a i n f a l l  D i s t r i b u t i o n s  - The r a i n f a l l  d i s t r i b u t i o n s  f o r  t h e  2, 6 and 24- 

hour dura t ion  storms were fu rn ished by FCDMC. Refer t o  Tables 12, 13, 

and 14 i n  Appendix B. 



P r e c i p i t a t i o n  Data - Po in t  p r e c i p i t a t i o n  values used i n  t h i s  s tudy  were 

der ived from those publ ished i n  t h e  C i t y  o f  Phoenix Storm Dra in  Desiqn 

Manual, Subdiv is ion Drainaqe Desi qn. They were recorded from the  Phoenix 

WBC Sta t ion .  Refer t o  Table 7 i n  Appendix B. 

A e r i a l  P r e c i p i t a t i o n  Reduct ion - The p o i n t  p r e c i p i t a t i o n  values used i n  

t h i s  s tudy a r e  the  values from Table 7 adjusted t o  account fo r  reduct ions 

i n  p r e c i p i t a t i o n  depth when t h e  storm covers a l a r g e  area. The bas is  f o r  

app ly ing  these reduc t i on  f a c t o r s  i s  the  i n fo rma t ion  conta ined i n  NORA 

Technical Memorandum NWS HYDRO-40. Refer t o  Appendix A, M i s c e l l  aneous 

References,  i t e m  K. The f a c t o r s  a p p l i e d  and t h e  r e s u l t a n t  a d j u s t e d  

p r e c i p i t a t i o n  values are  inc luded i n  Tables 8 and 9 i n  Appendix B. The 

values i n  Tables 8 and 9 have been rev i sed  t o  r e f l e c t  watershed area 

values used i n  the  f i n a l  HEC-1 i n p u t  data f i l e .  

Physical  Parameters: 

Loss  Ra te  E s t i m a t i o n ,  P e r v i o u s  A reas  - P r e c i p i t a t i o n  l o s s  r a t e s  were 

est imated us ing  the  I n i t i a l  and Uniform Loss method. The l o s s  r a t e  values 

used i n  t h i s  s tudy a r e  i n d i c a t e d  on Table 10 i n  Appendix 9. They a r e  

arranged by SCS hydro log ic  s o i l  group. The I n i t i a l  Loss values are a lso  

arranged by t h r e e  (3) s o i l  mo is tu re  condi t ions;  dry, normal and saturated.  

For the purposes o f  t h i s  s tudy  a l l  bare, n o n - i r r i g a t e d  land,  such as 

deser t  and mountain areas, were charac ter ized as "dry".  A l l  urbanized 

parce ls  were assumed t o  meet the  "normal" cond i t ion .  The values used i n  

t h i s  s tudy  were furn ished by FCDMC. The values were app l i ed  t o  a l l  

pervious surfaces i n  the  watershed. 

Loss Rate Est imation, Impervious Areas - An e x i s t i n g  c o n d i t i o n  l and  use 

map was p repa red  u s i n g  t h e  f i e l d  d a t a  i d e n t i f i e d  on t h e  100 s c a l e  

photographs. The land use boundaries are i nd i ca ted  on t h i s  map. The 

i n d i v i d u a l  parcel i d e n t i f i e r s  which a r e  i n d i c a t e d  on the  map t i e  back t o  

t h e  Land Use C a l c u l a t i o n  Sheets  c o n t a i n e d  i n  Appendix C .  The most  

p r a c t i c a l  way t o  r e l a t e  l a n d  use t o  the  percent o f  a parcel  which i s  

impervious i s  v i a  the zoning o f  the  parcel i n  quest ion. Therefore, a 

r e l a t i o n s h i p  between the  two was developed by use o f  the  values i n  TR-55 

Table 2-2a. Refer t o  Appendix A, Miscel laneous References, i t e m  D. These 



values were used as a base, a long wi th  other values obtained from t h e  C i t y  

of  Phoenix Storm Drain Design Manual. Final values of percent impervious 

versus parcel zoning were s e t  by s p o t  checking impervious a reas  f o r  each 

zone c l a s s i f i c a t i o n  on t h e  100-scale  photographs. All such checks were 

done using a planimeter.  The r e l a t i o n s h i p  between percent impervious and 

parcel zoning which was used i n  t h i s  s tudy  i s  contained i n  Table 11 i n  

Appendix 0 .  

Loss Rate Est imation,  Composite - Composite i n i t i a l  and uniform l o s s  r a t e s  

and percent impervious f o r  each sub-basin were obtained by a rea  averaging 

the values determined f o r  each sub-area i n  t h e  sub-basin. All a reas  were 

pl animetered. Refer t o  Appendix C. SCS hydrologic s o i l  group boundaries 

a r e  shown on Exhib i t  "B". These boundaries were derived from the  C i t y  o f  

Phoenix Storm Drain Design Manual and s p o t  checked using t h e  SCS So i l  

Survey of  Maricopa County, Arizona. The composite l o s s  r a t e s  and percent  

impervious values were used a s  i n p u t  t o  t h e  computer model f o r  hydrograph 

generat ion f o r  each sub-basin. 

Time o f  Concentrat ion and Lag Time - Time of concent ra t ion  flow routes  

were determined using t h e  s t r e e t  flow pa t t e rns  r e s u l t a n t  from t h e  f i e l d  

inves t iga t ion .  The 1 ongest hydraul i c  path was determined f o r  each sub- 

basin and then was broken i n t o  physical segments. The segments were based 

on t h r e e  ( 3 )  d i f f e r e n t  flow conveyance systems. These a r e  shee t  f low, 

shallow concentrated flow and channel ized flow. 

Calcula t ion  of  time of  concent ra t ion  was done i n  accordance with SCS TR-55 

procedures. Refer t o  TR-55 chap te r  3 .  Sheet flow was assumed f o r  a 

l imi t ed  number of sub-basins where t h e  upper 300 f e e t  or  l e s s  of the  basin 

was a parking l o t  o r  bare parcel of ground. Shallow concentrated flow was 

assumed f o r  t h e  f i r s t  reach of a desert o r  mountain a rea  where a channel 

has not formed. Channelized flow was assumed f o r  t h e  remainder of t h e  

reach length .  Channelized flow was assumed t o  c o n s i s t  of e i t h e r  s t r e e t  

f low w i t h  r o l l  o r  v e r t i c a l  c u r b s ,  o r  a channel  c o n f i g u r a t i o n .  All  

channels were approximated a s  r e c t a n g u l a r ,  t rapezoida l  o r  t r i a n g u l a r  i n  

c r o s s  s e c t i o n .  Where s t r e e t  flow was eva lua ted ,  t h e  sec t ion  was assumed 



t o  flow a t  t h e  top-of-curb depth. Channels were assumed t o  be flowing a t  
t h e  top-of-bank, except i n  t h e  case  of  major channels.  100-year flow 

r a t e s  were used i n  t h i s  case ,  taken from previous s t u d i e s  o r  est imated.  

The use of  t h e  bank f i l l  condit ion should r e s u l t  i n  t h e  most conserva t ive ,  

o r  f a s t e s t ,  f l ow t i m e s .  Overbank f l o w s  i n  t h e s e  c h a n n e l s  t y p i c a l l y  

r e s u l t s  i n  a  widespread shallow flow condi t ion  with a  subsequent slower 

average vel oci t y .  

The various reach segments were analyzed h y d r a u l i c a l l y  i n  order  t o  o b t a i n  

an a v e r a g e  v e l o c i t y  i n  t h e  r e a c h .  The v e l o c i t y  was then used t o  

c a l c u l a t e  a  reach flow time. Channel conf igura t ions  were est imated from 

t h e  a v a i l a b l e  mapping and from visual  observa t ions  made during t h e  f i e l d  

inves t iga t ion .  

The goal of t h i s  procedure was t o  ob ta in  a  l a g  t ime f o r  each sub-basin f o r  

input  t o  t h e  computer model. Lag t ime was c a l c u l a t e d  using t h e  expression 

Lag = 0.6 x Time o f  C o n c e n t r a t i o n .  The r e s u l t s  of  t h e  l a g  t i m e  

c a l c u l a t i o n s  a r e  1 i s t e d  i n  Table 1 i n  Appendix B. Supporting c a l c u l a t i o n s  

a r e  contained i n  Appendices F,  G and H. Time of  concent ra t ion  flow paths 

and reach breaks a r e  shown on Exhibi t  " C " .  

Flood Routing: 

After  a  hydrograph was generated f o r  a  sub-basin,  i t  was routed downstream 

t o  a  confluence with another  sub-basin. Three (3)  methods were applied i n  

t h i s  s tudy t o  accomplish t h i s .  These were t h e  Muskingum method, t h e  

Normal Oepth Channel-Modified Pul s method and t h e  Kinematic Wave method. 

Refer t o  Exh ib i t  "0" f o r  a  rout ing  diagram of t h e  computer model, and 

Appendix D f o r  backup ca l cu la t ions .  

Muskingum Method - The Muskingum method was appl ied  i n  t h e  upper and 

middle reaches of the  watershed where t h e  channel c ross  sec t ion  v a r i e s  

s u b s t a n t i a l l y  w i t h i n  t h e  r e a c h ,  and f o r  r o u t i n g  down urban s t r e e t  

a1 ignments .  T h i s  method was used f o r  c h a n n e l s  because  an i n o r d i n a t e  

number of rou te  opera t ions  would be requi red  i f  the Normal Oepth Channel - 
Modif ied  P u l s  method were  a p p l i e d .  More r e a c h  break-downs would be 

required because of va r i a t ions  i n  c r o s s  s e c t i o n  geometry. This would be 



imprac t ica l ,  and s u f f i c i e n t  information was n o t  a v a i l a b l e .  Therefore, an 

average cross  s e c t i o n  f o r  t h e  reach was determined, and t h e  Muskingum K 

c o e f f i c i e n t  was est imated using t h e  average channel v e l o c i t y  t o  determine 

t r ave l  time through t h e  reach. For t h e  major washes t h i s  v e l o c i t y  was 

checked a g a i n s t  t h e  FEMA Study. The Muskingum X c o e f f i c i e n t  was i n i t i a l l y  

chosen as 0.3, and then adjus ted  a f t e r  eva lua t ing  t h e  f i r s t  computer run .  
Adjustments were made based on computation s t a b i l i t y  requirements and 

re1 a t i  ve reach s to rage .  

The Muskingum method was used f o r  rou t ing  i n  s t r e e t  s e c t i o n s  because t h e  

average v e l o c i t y  i n  t h e  reach could be e a s i l y  es t imated  using t h e  f u l l -  

flow ve loc i ty  i n  t h e  g u t t e r .  I t  would be imprac t ica l  t o  obta in  c ross  

sec t ion  da ta  f o r  each s t r e e t  s ec t ion  involved,  and t h e  r e s u l t s  would not  

be subs t an t i a l  1  y more accura te .  Cer ta in  reaches were not  included i n  t h e  

model because t h e  reach t r a v e l  t ime i s  l e s s  than t h e  f i v e  (5 )  minute 

computation i n t e r v a l  . The Muski ngum method becomes numerical 1  y uns table  

f o r  t h e s e  c o n d i t i o n s .  The a d j a c e n t  r e a c h  was ,  t h e r e f o r e ,  l e n g t h e n e d  

accordingly. Refer t o  Exhib i t  "D" ,  reaches 1 t o  2, 11 t o  12 and 24 t o  25. 

Adjustments made a r e  described i n  t h e  HEC-1  input  f i l e  and indica ted  on 

Exhibi t  I'D" . 
Normal Depth Channel, Modified Puls Method - This method was used i n  t h e  

channel reaches i n  t h e  lower port ion of  t h e  Eas t  Fork Cave Creek bas in ,  

and f o r  rout ing  i n  Cave Creek from Bell Road south  t o  t h e  confluence with 

Moon Valley Wash. This method was chosen f o r  t h e s e  reaches because more 

uniform c r o s s  s e c t i o n s  e x i s t  and because  o f  t h e  l a r g e  s t o r a g e  volume 

capaci ty  of these  reaches.  This method was not appl ied  t o  Moon Valley 

Wash below Thunderbird Road, and Cave Creek below t h e  confluence with Moon 

Valley Wash, because t h e  flow condi t ion  i n  t h e s e  reaches i s  s u p e r c r i t i c a l  

f o r  t h e  a n t i c i p a t e d  f l o w s .  T h i s  me thod  i s  n o t  a p p l i c a b l e  f o r  

supercri  t i c a l  flow. 

Some problems were encountered w i t h  t h i s  method. Reach condit ions were 

such  t h a t  t h e  method c o u l d  be n u m e r i c a l l y  u n s t a b l e  f o r  c e r t a i n  f low 

condit ions.  The routed hydrographs f o r  t h e s e  reaches were examined f o r  

o s c i l l a t i o n s  o r  outflows g rea t e r  than inflows and found t o  be acceptable 

except for one. Refer t o  Exhib i t  "D"  and reaches 18 t o  21, and 22 t o  6. 



Reach 6 t o  7 was n o t  s t a b l e  and was, therefore ,  removed from the model. 

I t  i s  unstable because the  reach t ravel  time i s  l e s s  than the  f i ve  (5) 

minute computation in te rva l .  

Kinematic Wave Hethod - The Kinematic method was applied for  one (1) 
cond i t i on .  This was f o r  a hydrograph r o u t e  through a storm d ra in  
downstream from the City of Phoenix Detention Basin No. 7 .  Discharge from 

the detention basin i s  controlled by a low level ou t l e t  which discharges 

i n to  a storm drain system. This method works well when i t  i s  desirable t o  

t r ans l a t e  a hydrograph downstream, b u t  not at tenuate i t .  

Reservoir Routing - There a r e  three  ( 3 )  major detention basins on the 

watershed, a l l  in Basin 5. These a re  City of Phoenix Detention Basins 2a, 

2 b  and 7. All three basins were included in  the computer model. The 

hydrographs for  the the contributing sub-basins were routed through t h e i r  

respective detention basins using the  Modified Puls method. Reservoir 

volumes, spillway parameters and low 1 eve1 ou t le t  configurations were 
taken from the as-bui l t  plans. No attempt was made t o  ver i fy  t ha t  the as- 

b u i l t  volumes and spillway charac te r i s t i cs  a re  correct ,  as tha t  would be 

outside the scope of t h i s  study. 

0. Cali bration 

B & N  was asked by FCDMC t o  c a l i b r a t e  t h e  model i f  i t  was p r a c t i c a l .  

Correspondingly, we obtained 24-hour rain gauge data from the Deer Valley 
Airport fo r  the period of 1956 through 1985. We also obtained stream 
gauge data from the USGS for the Peoria Avenue gauge on Cave Creek. The 

period for  t h i s  data i s  1957 through 1987. 

Calibration was not attempted because land use has changed very rapidly on 

the  watershed. We looked a t  the  major 1972 storm. Calibrating t o  t h i s  
storm would have required obtaining City of Phoenix ae r i a l  photography 

from several d i f ferent  mapping companies and creating a separate land use 
map. New time of concentration calculations for the e n t i r e  watershed 

would a lso have t o  have been done. This work was beyond the scope of our 
contract ,  and was, therefore,  not attempted. Our only chance would  have 

been t o  use a storm in  1985. The 1986 100 scale  photographs would provide 



a c c u r a t e  land use data  f o r  t h a t  yea r ,  b u t  n o t  f o r  preceding yea r s .  
Unfortunately, there were not any major flows recorded in  t h i s  period. 
The l a rges t  recorded flow close t o  1985 was 138 c f s  on December 29, 1984. 

E. Spec ia l  Problms:  

Flow S p l i t s  - Flow s p l i t s  were a major problem to  be considered when 

c o n s t r u c t i n g  t h e  hydrologic model. The m a j o r i t y  of t he  watershed i s  

re la t ive ly  f l a t ,  with slopes averaging 0.5%. Flow tends to  sheet across 

the  sub-basins  i n  a southwes te r ly  d i r e c t i o n ,  concen t r a t ing  i n  major 

s t r e e t s .  Because of t h i s  c o n d i t i o n ,  flow s p l i t s  occur whenever t h e  

capacity of a s t r e e t  section i s  exceeded. A detailed study of the East 
Fork Cave Creek was done by NBSILowery for  storm drain master planning 

purposes. Their approach was to  use a two-dimensional diffusion model to  

simulate sheet flow across one-quarter mile boundaries. The necessity of 

applying t h i s  technique f o r  a more d e t a i l e d  s tudy  than t h i s  one 

exempl i f  i es the probl em. 

We were able t o  se lec t  our sub-basin boundaries so tha t  the number of 

s p l i t s  tha t  must be accounted for  were minimized. Where s p l i t s  do occur, 

the  overall effect  on the model i s  minimal because the s p l i t  flow will  
converge on the next downstream concentration point very quick1 y. Since 
we are  not necessarily concerned with f i ne  tuning flows a t  concentration 

points other than those on Cave Creek i t s e l f ,  we 1 imited our analysis t o  

those s p l i t  flow locations which could have an effect  on peak discharges 

in Cave Creek. The assumption made t o  f a c i l i t a t e  t h i s  was to  neglect 

s p l i t  flow l o s t  along major s t r e e t s  a t  local s t r ee t  in tersect ions .  Only 

major intersect ions  were considered. 

This approach narrowed the scope down t o  f ive  (5)  intersections.  Four (4) 

of these d i r ec t ly  a f fec t  flows i n  Cave Creek while one, a t  7th S t ree t  and 

Bell Road, a f fec t s  the East Fork Cave Creek routing pattern. The f ive  
intersect ions  are: 

1 )  7th S t ree t  and Bell Road; 

2) 32nd S t ree t  and Bell Road; 

3)  Renee Drive and 13th Avenue (just  above Union Hi l l s  Drive); 



4 )  Grovers Avenue and 13th Avenue; and 

5)  19th Avenue and Bell Road. 

Locations 3, 4 and 5 a r e  in  Basin 4. Most of Basin 4 was not considered 

as contributing area in  previous s tudies .  Developnent in  t h i s  area has 

r e s u l t e d  i n  19 th  Avenue being a major nor th  t o  south channel which 

ultimately empties in Cave Creek downstream of Greenway Road. 19th Avenue 
also has a major storm drain in i t  tha t  co l lec t s  flow and delivers i t  t o  

Cave Creek. The problem w i t h  t h e s e  t h r e e  ( 3 )  l oca t ions  i s  t h a t  
intersections 3 and 4 d i rec t  s p l i t  flow from Basin 3 in to  Basin 4 and 

ultimately i n to  19th Avenue above Bell Road. All the flow collected in  

19th Avenue north of Bell Road will have a strong impact on the 19th 

Avenue and Bell Road intersection.  The Bell Road crown runs through t h i s  

i n t e r s e c t i o n  which fo rces  water west i n  Bell Road. However, t h i s  

intersection will be flooded, which will allow surface flow in  addition t o  

pipe flow t o  continue south in  19th Avenue. The flow which proceeds west 

i n  Bell Road leaves  t he  watershed. I t  was, t h e r e f o r e ,  necessary  t o  
estimate how much flow will continue south i n  19th Avenue. 

A s imil iar  s i tua t ion  ex is t s  a t  locat ion 2. This intersection will be 

flooded and flow which proceeds south i n  32nd S t r e e t ,  both surface and 

pipe, leaves the watershed. Flow moving west in  Bell Road impacts the 

East Fork Cave Creek. 

The location 1 intersect ion will also be flooded, b u t  a l l  flow ends u p  in  
t h e  East  Fork Cave Creek. This s p l i t  was modeled i n  order  t o  more 

accurately estimate the peak discharge a t  7th S t ree t  a n d  the East Fork 
Cave Creek. 

In order t o  model these s p l i t s ,  a survey crew was used t o  obtain detailed,  

accu ra t e  v e r t i c a l  and hor izonta l  da t a  f o r  t h e s e  i n t e r s e c t i o n s .  This 
information was then used to  develop a cross section for each of the 

downstream legs of the intersection.  The cross section was assumed t o  be 
no wider than the  s t r e e t  r ight-of-way,  where t h e  s i d e s  were extended 

ver t ical ly .  Refer to  Exhibit "C". The manning equation was then applied 

t o  develop a r a t i n g  curve f o r  both c r o s s  s e c t i o n s .  Using r e l a t i v e  

conveyance c a p a c i t y  curves of t he  two c r o s s  s e c t i o n s ,  t h e  d ive r s ion  



r o u t i n e  i n  HEC-1 was used t o  s p l i t  the hydrograph. R e f e r  t o  Appendix E 

f o r  support hydraul i c  ca l cu la t i ons .  

Storm Dra in  Pipes - FCDMC requested t h a t  we i gno re  p ipe f lows i n  our  

model. We f e l t  t h a t  t h i s  was a  good assumption except f o r  f i v e  (5) 

l oca t i ons  which we looked a t  i n  more d e t a i l  These were: 

1) The 19th Avenue Storm Dra in  a t  B e l l  Road; 

2) The 7 t h  S t r e e t  Storm Dra in  a t  B e l l  Road; 

3) The 32nd S t r e e t  Storm Dra in  a t  B e l l  Road; 

4) The Thunderbird Road Storm Dra in  from 19th  Avenue t o  Cave Creek; and 

5) The 7 t h  S t r e e t  Storm Dra in  from Detent ion Basin No. 7 n o r t h  t o  Roberts 

Road. 

Locat ions 1, 2  and 3  were a l l  invo lved i n  f l ow  s p l i t s  which were discussed 

prev ious ly .  The pipes f o r  these l o c a t i o n s  were assumed t o  f l o w  f u l l  a t  a  

hyd rau l i c  g rad ien t  approximating t h e  g u t t e r  s lope o f  the  s t r e e t .  Only 

pipes 48" o r  l a r g e r  were considered. Number 4, the  Thunderbird Road Storm 

Drain, crosses a  sub-basin boundary and d i v e r t s  f l o w  from sub-basin 5F 

d i r e c t l y  t o  Cave Creek. We checked the hyd rau l i cs  o f  t h i s  pipe and 

determined t h a t ,  g iven backwater from Cave Creek, t h i s  75" diameter p ipe 

can convey approximate ly  100 c f s .  The f l ow  i n  Cave Creek a t  t h i s  po in t  i s  

approximately 11,000 c f s ,  so we neglected the  e f f e c t s  o f  t h i s  pipe. 

The p ipe a t  l o c a t i o n  number 5 conveys f low discharged from the Detent ion 

Basin No. 7  low 1  eve1 out1 e t .  Th is  f l o w  was routed downstream i n  the  p ipe 

us ing  t h e  Kinematic Wave method. Refer t o  Appendix F f o r  p ipe hydrau l ics  

ca l cu la t i ons  . 
Ons i te  Retent ion  - The urbanized areas o f  the watershed f o r  the most pa r t  

l i e  w i t h i n  t h e  corpora te  l i m i t s  o f  the C i t y  o f  Phoenix and the Town o f  

Paradise Va l ley .  Both  e n t i  t i e s  have e x i s t i n g  requirements which s p e c i f y  

t h a t  a1 1  developnents r e t a i n  t h e  100-year 2-hour du ra t i on  storm volume 

which f a l l s  ons i te .  The f i e l d  i n v e s t i g a t i o n  o f  the watershed y ie lded  the 

f i n d i n g  t h a t  t h e  m a j o r i t y  o f  areas i n  t h i s  wa te rshed  have no o n s i t e  

r e t e n t i o n ,  o r  a t  b e s t ,  m i n i m a l  r e t e n t i  on. Commercial and mu1 t i - l o t  

devel opnents cons t ruc ted  w i t h i n  approximate1 y t h e  1  a s t  f i v e  ( 5 )  years have 



basical ly  complied with the  retention requirements. Retention f a c i l i t i e s  

on t he se  pa rce l s  a r e  well  cons t ruc t ed  and most a r e  graded s o  t h a t  

v i r t ua l l y  no runoff will leave the  s i t e  during a major storm event. I t  

was decided tha t  the runoff volume retained by these parcels will have a 

d e f i n i t e  e f f e c t  o n  t h e  downstream f lows ,  and t h e  e f f e c t s  should be 

included in the computer model. 

There i s  not any overall  mapping avai lable  which would allow an accurate 

estimation of the re tent ion volume on a given parcel. There were some 

exceptions t o  t h i s  fo r  i so la ted  locat ions  such as the Paradise Valley Go1 f 
Course and the Aire Libre neighborhood basin. Where such mapping i s  

avail able,  actual retention volumes were estimated. The remaining parcels 

were careful1 y screened during the  f i e l d  investigation.  Parcels with 

questionable volumes were el iminated from consideration. The retention 

volume on the remaining parcels was assumed t o  be approximately the 10- 

year 2-hour ra infa l l  depth, adjusted for  aerial  reduction. This i s  a 

conservative assumption which will account fo r  the  f a c t  t h a t  some parcels 
considered t o  have fu l l  retention may only reduce the developed peak flow 

down t o  the pre-developnent value. 

This approach was implemented in  the  computer by use of the diversion 
routine.  The tota l  estimated retention volume fo r  each sub-basin was 

subtracted from the bottom of the hydrograph by diver t ing the  estimated 

volume. The resul tant  hydrograph was then routed downstream. Refer t o  

Table 1 for the estimated t o t a l  retention volume for each sub-basin. 



RESULTS AND CONCLUSIONS 

A. General 

The results of this  study are summarized in Tables 1 through 6 which 

follow th i s  discussion. Evaluation of the results indicate that peak flow 

rates result  from a 24-hour duration storm for all  three (3) recurrence 

intervals considered. The 6-hour storm results in the second highest 

flows and the 2-hour storm in the lowest flow values. Refer to Tables 2,  

3 ,  and 4. The H E C - 1  printouts for the 2-hour and  6-hour storms are not 

included as a part of this  report. Refer t o  the Preliminary Hydrology 
Report for these runs. The HEC-1  printouts for the 10-year and  50-year 

24-hour storms were substituted for the 2-hour and 6-hour storm printouts 

for th is  final report, and  are contained in Appendices "J" and "K".  

B. Major Detention Basins 

The City of Phoenix detention basin numbers 2 a ,  2b a n d  7 ,  located in major 

basin number 5, are included in the computer model. I t  was determined 

that all three (3) detention basins have sufficient capacity to  detain the 

100-year 24-hour storm runoff volume without flow occurring in  the 

spillway. Outflow from the low level outlets of all three (3) basins was 

routed downstream. 

C. On-Site Retention 

The simulation of the effects of on-site retention in the watershed had no 
e f f ec t  on the downstream peak discharges for  any of the th ree  (3 )  

r ecu r r ence  i n t e r v a l  s torms.  The e s t ima ted  r e t e n t i o n  volume was 

insignificant compared t o  the total volume of runoff for any particular 

sub-basin. 

D. Peak Discharges 

The 100-year 24-hour peak discharges in Cave Creek compare favorably with 

the r e s u l t s  of previous s tud ies  fo r  the reach from the t o p  of the 



watershed down t o  the confluence with the  East Fork Cave Creek. Refer t o  

Tables 5 and 6. The BEN peak discharge in  Cave Creek i s  5,700 c f s  a t  t h i s  

point, which i s  300 c f s  higher than the previous FEMA value. The BEN peak 

discharge i s  100 c f s  lower t h a n  the  COE future  condition value. The 

differences a t  this point a re  a t t r ibu ted  t o  urbanization on the  watershed. 

The peak discharge in  the East Fork Cave Creek a t  the confluence with Cave 

Creek i s  500 c f s  higher t h a n  the previous FEMA value. I t  i s  100 c f s  lower 

than the future  condition value estimated by NBSILowery, and  the same as 

and Dibble and Associates value. 

The estimated peak discharge values i n  Cave Creek below the East Fork Cave 

Creek confluence a re  dramatically higher than the  previous FEMA and COE 

values. The BEN value a t  t h i s  location i s  14,600 c f s  while the FEMA and  

COE values a re  11,000 and 14,000 c f s ,  respectively.  Since the upstream 

values compare r e l a t i ve ly  well ,  the difference i s  in  timing. The Cave 

Creek peak discharge occurs a t  13.0 hours while the East Fork Cave Creek 

peak occurs a t  12.8 hours. These peaks a re  e s sen t i a l l y  coincidental ,  

which results in  the  high downstream value. The 1980 FEMA hydrology 

report  i s  not available fo r  review, so we can not make comparisons w i t h  

the previous timing values. The COE only published values for  Cave Creek. 

The COE Muskingum average routing veloci ty  from Deer Valley Road t o  the  

ACDC i s  8 fps.  The BEN average velocity i s  10.5 fps.  I t  i s  assumed tha t  

t h i s  d i f f e r e n c e  i s  p r imar i l y  d u e  t o  channe l i za t i on  of Cave Creek 

downstream from Bell Road which has been done by private developnent. 

Muskingum K and X coeff ic ients  compare favorably. The BEN average K and X 

values per reach a r e  0.23 and 0.3, respect ively ,  as compared t o  0.25 and 

0.3 for  the C O E .  

Runoff from most of major basin 4 impacts Cave Creek approximately 600 

fee t  downstream of the 19th Avenue crossing. Most of t h i s  three (3)  

square  mi l e  bas in  has n o t  been inc luded  a s  c o n t r i b u t i n g  watershed i n  

previous s tudies .  Urbanization, local s t r e e t  patterns in  the area and 

construction of 19th Avenue and the 19th Avenue storm drain system have 

resulted in  t h i s  change. Although some surface flow leaves the watershed 

a t  Bell Road and 19th Avenue, the majori ty of the area impacts Cave Creek. 

A t  t h i s  point ,  the  peak flow i n  Cave Creek increases from 14,600 t o  15,400 

c f s .  



The next major concent ra t ion  point on Cave Creek i s  a t  the confluence with 

Moon Valley Wash. The peak d ischarge  here inc reases  from 15,400 c f s  t o  

17,500 c f s .  The previous FEMA and f u t u r e  condi t ion  C O E  values a t  t h i s  

l oca t ion  a r e  12,000 and 16,000 c f s  r e spec t ive ly .  Again, t iming appears t o  

be t h e  c o n t r o l l i n g  d i f f e rence .  The Cave Creek t ime t o  peak a t  t h i s  

l oca t ion  i s  13.0 hours,  while  t h e  Moon Valley Wash t ime t o  peak i s  12.5 

hours. The peak d ischarge  from Moon Val ley  Wash i s  not included i n  t h e  

1988 FEMA "Summary of  Discharges" t a b l e .  The COE d id  not  publish t h e i r  

peak discharge e i t h e r ,  s o  t h e  d i f f e rence  could be due t o  land use changes 

as  well .  The land  use percent impervious value f o r  t h e  e n t i r e  watershed 

averaged 32%, a s  compared t o  the C O E  value of  40%. Since t h e  B&N value i s  

based on a land use parcel by parcel breakdown, i t  i s  assumed t o  be t h e  

more accurate .  Refer t o  Appendix A, FCOMC, r e fe rence  C f o r  t h e  source o f  

the  COE data  discussed above. Summary t a b l e s  1 through 6 follow. 
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TABLE 2 

PEAK DISCHARGES I N  CAVE CREEK 
(cfs) 

100-Year 
Time 

To 
~ - 

HEC- 1 10 YEAR 50 YEAR 100 YEAR Peak 
Location Operation 24 h r  24 hr. 24 hr. (Hrs.1 

Above CAP Canal HC1 1,700 2,500 2,900 12.2 

Below CAP Canal HC2 2,700 4,000 4,600 12.3 

Below Deer V a l l e y  D r i v e  HC3 3,000 4,500 5,200 12.4 

Above East Fork HC5 .I 3,300 4,900 5,700 13.0 

Below East Fork  HC6.2 8,400 12,700 14,600 13.0 

Below 1 9 t h  Avenue HC7 8,900 13,400 15,400 13.0 

Above Moon V a l l e y  Wash HC7 8,900 13,400 15,400 13.0 

Below Moon V a l l e y  Wash HC11.2 10,100 15,300 17,500 12.8 

A t  ACDC HC13 10,300 16,100 18,500 12.8 



TABLE 3 

PEAK DISCHARGES I N  THE EAST FORK OF CAVE CREEK 
(cfs) 

100-Year 
Time 

To 
HEC-1 10 YEAR 50 YEAR 100 YEAR Peak 

Location Operation 24 h r  24 hr. 24 hr. (Hrs. 1 

Beardsley Road HC14 1,500 2,100 2,400 12.1 

Union H i l l s  Drive HC15 2,100 3,000 3,500 12.4 

Bell Road and 20th S t .  HC16 2,200 3,300 3,700 12.8 

16th S t r e e t  HC17.1 3,700 5,500 6,400 12.9 

7th S t r e e t  HC18 4,800 7,100 8,100 12.8 

Paradise Lane and HC21 5,300 7,900 9,100 12.7 
Central Avenue 

Coral Gables and HC22 5,500 8,200 9,400 12.8 
7th Avenue 

Cave Creek HC6 5,500 8,300 9,500 12.8 



TABLE 4 

PEAK DISCHARGES I N  MOON VALLEY WASH 
(cfs) 

100-Year 
Time 

To 
HEC-1 10 YEAR 50 YEAR 100 YEAR Peak 

Location Operation 24 hr  24 hr. 24 hr. (Hrs.) 

Above Thunderbird Road HC28 2,000 2,900 3,200 12.4 

Below Thunderbird Road HC29 3,000 4,400 5,000 12.4 

Cave Creek H C l l  4,000 5,700 6,500 12.5 



TABLE 5 

COMPARISON OF 100-YEAR PEAK DISCHARGES I N  CAVE CREEK 

WITH PREVIOUS STUDIES 

BEN - 1989 FEMA - 1988 C.O.E. - 1987 
E x i s t i n g  Cond. E x i s t i n g  Cond. Future Cond. 

D.A. Q D.A. Q D.A. (I 
Locat ion (S.M.) ( c f s )  (S.M.) (c fs )  (S.M.) ( c f s l  

Above CAP Canal 

Below CAP Canal 

Below Oeer Valley Road 

Above East Fork 

Below East Fork 

Below 19th Avenue 

Above Moon Valley Wash 

Below Moon Valley Wash 

At ACOC 



TABLE 6 

100-YEAR PEAK DISCHARGE I N  THE EAST FORK AT THE CONFLUENCE W I T H  CAVE CREEK 

COMPARISON WITH PREVIOUS STUDIES 

Burgess & Niple, Inc., 1989 ( t h i s  study) .............. 9,500 CFS, 14.6 s.m. 

FEMA, 1988 . . . . . . . . . . . . .. . . . .. .. . . . . . . . . . . .. . . . . . . . . . . 9,000 c f s ,  14.4 s.m. 

NBSILowry - EFCC Area Drainage Master Study ........... 9,606 c f s ,  16.5 s.m. 

Dibble & Assoc. - Greenway Road Location Study ........ 9,500 c f s ,  .... 
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F.C.D.M.C. CAVE CREEK FLOOD INSURANCE STUDY 

Sumary o f  Records Research Findings 

October, 1989 

The records of  t h e  following agencies/companies were researched:  

Flood Control D i s t r i c t  of  Maricopa County (FCDMC) 

Ci ty  of Phoenix Floodplain Management (Phoenix) 

Arizona Department o f  Water Resources (ADWR) 

U.S. So i l  Conservation Serv ice  (SCS) 

U.S. Geological Survey (USGS) 

U.S. Army Corps of  Engineers (COE) 

U.S. Bureau o f  Reclamation (U.S.B.R.) 

Arizona S t a t e  Univers i ty  Climatology l abora to ry  

Aerial Mapping Company 

AMWEST Engineering Company, Inc. 

A summary of t h e  information gathered i s  a s  follows: 

FCDMC 

1. Mirth Associates ,  Inc.,  Cave Creek Wash Master Development Plan Executive 

Summary, February, 1982. 

2.  NBSJLowry, Upper E a s t  Fork Cave Creek Area Dra inaqe  Mas te r  S t u d y ,  

October, 1987. 

3. U.S. Army Corps of  Engineers,  Gila River Basin, Phoenix, Arizona and 

Vic in i ty ,  Hydrology Park 2, Desiqn Memorandum No. 2 ,  1982. 

4 .  U.S. Soi l  Conservation Serv ice ,  Arizona I r r i g a t i o n  Guide, Par t  681 S o i l s ,  

1986. 
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5. Excerpts from NOAA Technical Memorandum NWS Hydro-40 Depth-Area Ratios in 

the Semi-Arid Southwest United States, August, 1984. 

6. Two, six and 24-hour Rainfall Distributions. 

7. Miscellaneous articles on the Green and Ampt procedure. 

8. Uniform Drainage Policies and Standards for Maricopa County, Arizona, 

February 25, 1987. 

9. Preliminary changes to item H. above currently being prepared by FCDMC. 

10. Paradise Valley Park and Golf Course as-built contour mapping, furnished 

by Maricopa County Parks and Recreation Department. 

CITY OF PHOENIX 

1. U.S. Army Corps of Engineers, Gila River Basin, New River and Phoenix 

City Streams, Arizona, Desiqn Memorandum No. 2, Hydrology Part 1, 1973. 

2. U.S. Army Corps of Engineers, Report on Flood of 22 June, 1972, Phoenix 

Metropolitan Area, Arizona, October, 1972. 

3. U.S. Army Corps of Engineers, Gila River Basin, New River and Phoenix 
City Streams, Arizona, Desiqn Memorandum No. 3, General Design Memorandum 

- Phase 1, Plan Formulation, March, 1976. 

4. U.S. Army Corps of Engineers, Gila River Basin, Phoenix, Arizona and 

Vicinity, Arizona Canal Diversion Channel - 40th Street to Cactus Road, 
April, 1986. 

5. Yost and Gardner Engineers, City of Phoenix, Arizona, Cave Creek Flood 
, project No. ST-74248.00, April, 1975. 
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6. AMWEST Engineering Company, Inc.,  Hydrau l ic  Report f o r  the  Cave Creek 

Wash From 11th  Avenue t o  T i e r r a  Buena, A p r i l ,  1988. 

7. Federal Emergency Management Agency, Flood Insurance Study, Maricopa 

County, Arizona and Incorpora ted  Areas, Volumes 1 throuqh 3, A p r i l ,  

1988. 

8. Ava i l ab le  one-quarter sec t i on  A e r i a l  Photographs a t  1"=100' scale, and 

topographic maps a t  1"=2001 scale, encompassing the  s tudy  watershed. 

9. C i ty  o f  Phoenix 1"=400'  s c a l e  z o n i n g  maps encompassing t h e  s t u d y  

watershed. 

10. Ce l l a  Barr  Associates, North Centra l  Area Master Storm Orainaqe Study 

(East Hal f )  P ro jec t  No. ST-79190.01, A p r i l ,  1981. 

11. Ce l l a  Barr  Associates, Moon V a l l e y  Storm Drainaqe Study, P r o j e c t  No. ST- 

79190.01, A p r i l ,  1982. 

12. John Caro l lo  Engineers, I n v e s t i q a t i o n  o f  North Phoenix Mountains Flood 

Detent ion Basins, P r o j e c t  No. ST-71185.00, January 17, 1973. 

13. Supplement t o  Report "L", by John Caro l l o  Engineers, dated March 28, 1973. 

14. CIV-TECH E n g i n e e r i n g  Co., D e t e n t i o n  B a s i n  Number 7 S p i l l w a y  Channel 

Study, P ro jec t  No. ST-890426, May 23, 1989. 

15. C i t y  o f  Phoenix 11'=600' storm d r a i n  maps encompassing t h e  watershed area. 

16. U.S. Army Corps o f  Engineers, G i l a  R iver  Basin, Phoenix, Arizona, and 

V i c i n i t y ,  A r i z o n a  Canal D i v e r s i o n  Channel Des ign  Memorandum No. 12, 

A p r i l ,  1986. 

17. W i r th  Associates, Inc., Cave Creek Wash Master Development Plan, Cave 

But tes Dam South t o  Greenway Road, February, 1982. 
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18. C i ty  of  Phoenix, Arizona, Sweetwater Channel, 15th Ave.-Cave Creek. ST- 
73141.00, a s - b u i l t  drawings, September 15, 1976. 

19. C i ty  of  Phoenix, Arizona, Detention Dam #7 Survey, Apr i l ,  1986. 

20. C i t y  of Phoenix, Arizona, Detention Basin No. 7 ,  Central Ave. & Cactus 

Rd., ST-75093.00, a s - b u i l t  drawings, August 8 ,  1978. 

21. C i ty  of  Phoenix, Arizona, North Mountain Detention Dams No. 2a & 2b, 7 th  

S t r e e t  and Thunderbird Road, P ro jec t  No. 71183.00, a s - b u i l t  drawings, May 

3,  1976. 

22. C i ty  of Phoenix, Arizona, Peoria Avenue, ST-77079.01, Cave Creek Wash t o  

18th  Ave., a s - b u i l t  drawings, February 2 ,  1981. 

23. C i ty  of  Phoenix, Arizona, Cholla S t r e e t  Storm Sewer, Sewer L a t e r a l ,  Cave 

Creek Wash t o  19th Avenue, ST-79256.00, ST-792564, a s - b u i l t  drawings, 
February 9, 1983. 

24. C i t y  of  Phoenix, Arizona, Thunderbird Road, 19th Avenue t o  Coral Gables 

Drive, FMS Index No. P-780155, P-78015.00, as-bui l  t drawings, December 

12, 1985. 

25. C i ty  of  Phoenix, Arizona, Aire Libre Pavinq Improvement D i s t r i c t ,  NP- 

844621, a s - b u i l t  drawings, March 24, 1989. 

26. CIV-TECH E n g i n e e r i n g  Co., D e t e n t i o n  Bas in  Number 7 S p i l l w a y  Channel 

Study. 

ADUR 

1. Dam s a f e t y  i n s p e c t i o n  r e c o r d s ,  a s - b u i l t  p l a n s  and c o r r e s p o n d e n c e  

concerning C i t y  of  Phoenix Detention Basin Dam Nos. 2a, 2b and 7. 
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2. Association o f  S t a t e  Floodplain Managers documentation s tandards o u t l i n e  

f o r  FIS s t u d i e s  and LOMR1s, dated August 8 ,  1989. 

scs 

1. U.S. Soi l  Conservation Se rv ice ,  Soi l  Survey of  Maricopa County, Arizona, 

Central P a r t ,  September, 1977. 

USGS 

1. Stream flow gage da ta  f o r  Cave Creek a t  Peoria Avenue bridge. Record 

period i s  1957 through 1987. 

COE 

1. Corps of  Engineers publ ica t ions  were obtained from o t h e r  agencies ,  a s  

l i s t e d  herein.  Af ter  a l l  information obtained t o  d a t e  i s  reviewed, the 
C O E  i n  Los Angeles  w i l l  be c o n t a c t e d  w i t h  q u e s t i o n s  o r  r e q u e s t s  f o r  

f u r t h e r  d e t a i l .  

USBR 

1. The Arizona p r o j e c t s  Off ice  (APO) was contacted.  The Central Arizona 

Projec t  (CAP) c a n a l ,  reaches 10 and 11 c r o s s  the s tudy watershed. Design 

hydrology summaries, s t r u c t u r e  l o c a t i o n s ,  and plan s e c t i o n s  were obtained,  

were app l i cab le .  
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ARIZONA STATE UNIVERSITY CLIMATOLOGY LABORATORY 

1. P r e c i p i t a t i o n  records f o r  t h e  Deer V a l l e y  A i r p o r t  s t a t i o n  were obtained. 

The per iod  o f  record  i s  from 1950 t o  1985, w i t h  readings taken every 24 
hours. 

AERIAL MAPPING COMPANY 

1. A e r i a l  photography, dated December, 1988, o f  t he  watershed area from B e l l  

Road n o r t h  t o  Cave But tes Dam was obta ined a t  a sca le  o f  1"=1000'. 

2 .  The U.S.G.S. quadrangle maps o f  t he  area covered by t h e  a e r i a l  photography 

was photographed and reproduced a t  a  sca le  o f  1"=1000'. 

MISCELLANEOUS REFERENCES 

The f o l l o w i n g  pub l i ca t i ons  a re  referenced f o r  use i n  t h e  hydro logy p o r t i o n  o f  

t h i s  study: 

1. C i t y  o f  Phoenix, Arizona, Storm Dra in  Design Manual, ( n o t  dated). 

2. C i t y  o f  Phoenix, Ar izona, Storm Dra in  Design Manual, Subd iv is ion  Drainaqe 

Design, November 6, 1985. 

3. U.S. S o i l  Conservat ion Serv ice,  Nat iona l  Engineer ing Handbook, Sect ion 4, 

Hydroloqy, August, 1972. 

4. U.S. S o i l  Conservat ion Serv ice,  Urban Hydrology f o r  Small Watersheds, 2nd 

Ed i t i on ,  (Technical  Release Number 551, June, 1986. 

5. U.S. Army Corps o f  Eng inee rs ,  HEC-1 F l o o d  Hyd roq raph  Package Users 

Manual, March, 1987. 
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6. U.S. Army Corps o f  Engineers, Hydro logic  Analys is  of Unqaqed Watersheds 

Using HEC-1, A p r i l ,  1982. - 

7. U.S. Geological  Survey, Flood C h a r a c t e r i s t i c s  o f  Urban Watersheds i n  t h e  

Un i ted  States, 1983. 

8. ASCE N a t i o n a l  Convent ion ,  App rox ima te  Method f o r  Qu ick  F l o o d  P l a i n  

Mappinq, November, 1975. 

9. Federal Emergency Management Agency, Condi t ions and C r i t e r i a  f o r  Floodway 

Revisions. Condi t ions and C r i t e r i a  f o r  I s s u i n g  L e t t e r s  o f  Map Revision. 

Condi t ions and C r i t e r i a  f o r  I s s u i n g  L e t t e r s  o f  Map Amendment, October, 

1988. 

10. Federal Emergency Management Agency, Flood Insurance Study Guidel ines and 

S p e c i f i c a t i o n s  f o r  Study Contractors,  September, 1985. 

11. Nat iona l  Weather Service, NOAA Technical  Memorandum NWS Hydro-40, Depth- 

Area Rat ios i n  t he  Semi-Arid Southwest Uni ted States, August, 1984. 
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APPENDIX. 'B" 

STATISTICAL AND PHYSICAL 
HYDROLOGIC PARAMETERS 



5 m i n .  

10 m i n .  

15 min. 

30 min. 

1 hr. 

2 hr. 

3 hr. 

6 hr. 

1 2  hr. 

24 hr. 

TABLE 7 

CITY OF PHOENIX POINT PRECIPITATION VALUES 

Station: Phoenix WBC 
Latitude: 33' 26' 
Longitude: 112' 01' 
Elevation ( feet ) :  117 

RETURN PERIOD (YEARS) 
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TABLE 8 

AERIAL PRECIPITATION REDUCTION DATA 

2.54 Year Depth-Area Ratios 
Zones A and C - Central Arizona 

NOAA Technical Memorandum NWS HYDRO-40 

WATERSHED STORM DURATION 
AREA (SQ. M I . )  2 HR. 6 HR. 24 HR. 

5 0.85 0.91 0.98 

10 0.80 0.85 0.95 

15 0.77 0.82 0.93 

20 0.74 0.79 0.92 

30 0.69 0.75 0.90 

40 0.66 0.72 0.89 

5 0 0.64 0.71 0.88 

60 0.63 0.69 0.87 

70 0.61 0.68 0.86 

80 0.60 0.67 0.86 

90 0.59 0.66 0.85 

100 0.59 0.65 0.85 

Cave Creek Watershed Area = 34.7 sq .  m i .  
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TABLE 9 

POINT PRECIPITATION VALUES USED FOR THIS STUDY 
(Inches) 

WATERSHED AREA RETURN PERIOD (YEARS) 
(SQUARE MILES.) 10 50 100 

NOTE: Values i n  t h i s  t a b l e  a r e  t h e  corresponding values from 
Table 7 ad jus ted  f o r  a e r i a l  reduct ion  by t h e  
corresponding f a c t o r s  from Table 8 f o r  a 24-hour 
dura t ion  storm. 
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TABLE 10  

INITIAL AND UNIFORM LOSS RATES 

I n i t i a l  Loss p l u s  U n i f o r m  Loss Rate  parameter  va lues  
f o r  b a r e  ground a c c o r d i n g  t o  h y d r o l o g i c  s o i l  g roup 

I n i t i a l  Loss, i p  inches 
Hydrologic Uniform Loss Rate STRTL 
So i l  Group CNSTL Dry Normal Saturated 

S e l e c t i o n  o f  STRTL: 

D r y  - f o r  n o n i r r i g a t e d  l a n d s  such as d e s e r t  and range land  
Normal - f o r  i r r i g a t e d  lawn, t u r f ,  and permanent p a s t u r e  

S a t u r a t e d  - f o r  i r r i g a t e d  a g r i c u l t u r a l  1  and 
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TABLE 11 

PERCENT IMPERVIOUS ESTIMATES FOR CITY OF PHOENIX ZONING CLASSIFICATIONS 

CAVE CREEK F.I.S. 

P r o j e c t  No. 7833 

ZONING TYPES 

% IMPERVIOUS 
(INCLUDING 

RIGHT-OF-HAY) 

Single  Family Res. 43560 S.F. Lots Minimum 
Single  Family Res. 35000 S.F. Lots Minimum 
Single  Family Res. 24000 S.F. Lots Minimum 
Single  Family Res. 18000 S.F. Lots Minimum 
Single  Family Res. 14000 S.F. Lots Minimum 
Single  Family Res. 10000 S.F. Lots Minimum 
Single  Family Res. 8000 S.F. Lots Minimum 
Single  Family Res. 6000 S.F. Lots Minimum 
Res. Office 
Multi-Family Res. 1-Unit f o r  Each 4000 S.F. 

R- H Resort D i s t r i c t  
R- 3 Multi-Family Res. 1 -Uni t  For Each 3000 S.F. 
R-4 Multi-Family Res. 1-Unit For Each 1500 S.F. 
R-4A Multi-Family Res. 1-Unit For Each 1000 S.F. 
R- 5 Multi-Family Res. 1-Unit For Each 1000 S.F. 
C- 0 Commercial Off ice  D i s t r i c t  - Res t r i c t ed  Commercial 
HR High Rise D i s t r i c t  
PSC Planned Shopping Center 
C- 1 Neighborhood Commercial 
C- 2 Intermediate  Commercial 
C- 3 General Commercial 
P- 1 Parking (Open) 
P- 2 Parking (S t ruc tu res )  
IND PARK Indus t r i a l  Park 
A- 1 Light Indus t r i a l  (Excluding Open Mining) 
A- 2 Heavy Indus t r i a l  
P.A.D. Planned Area Development 
P.C.D. Planned Community D i s t r i c t  
D.G. Dwelling Group 
RIGHT-OF-WAY (R.O.W.) 
S- 1 Ranch o r  Farm Res. 43560 S.F. Lots Minimum 
S- 2 Ranch o r  Farm Commercial 
CP/BP Business Park 
DESERT Natural Desert Cover 

APPENDIX B 
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VARIABLE 
85 
7 5 
7 5 
75 
85 
60 
85 

VARIABLE 
15 
18 
65 

0 



TABLE 12 

2-HOUR STORM RAINFALL DISTRIBUTION 
(Furnished by FCDMC) 

Time Increment Cumulative ppt 

TABLE 13 

6-HOUR STORM RAINFALL DISTRIBUTION 
(Furnished by FCDHC) 
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TABLE NO. 
5 RAINFL 2 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 
8 
8 
9 ENOTBL 

TABLE 14 

24-HOUR STORM RAINFALL DISTRIBUTION 

STANDARD SCS 24-HOUR. TYPE I 1  DISTRIBUTION 
CUMULATIVE R~INFALL TABLE 

(REVISED MAY 1982) 

TIME INCREMENT 
0.2500 HRS = 15 MIN. 
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APPENDIX. 'C" 

LAND USE CALCULATIONS SHEETS 
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APPENDIX "D" 

I OPEN CHANNEL HYDRAULIC CALCULATIONS 

1 FOR HYDROGRAPH ROUTING 



BURGESS 8. NIPLE, INC. - COMPUTATION SHEET 

JOB NO. JOB NAME S H E E T O F  SHEETS 

SUBJECT PREPARED BY DATE 

CHECKED BY DATE 





I BURGESS & NIPLE, INC. - COMPUTATION SHEET 

I JOB NO. JOB NAME S H E E T O F  SHEETS 

SUBJECT PREPARED BY DATE 

CHECKED BY DATE 



CONFWENCE EAST FORK SOUM to 
500' S. of GREENWAY ROAD, 600' W. of 19th Ave. 

NOOE6toNODE7 



I CAVE cREB< from BELL ROAD SOUM 

I 
to the CONFLENE with EAST FORK CAVE CREEK 

NODE5toNODE6 

I 
I 
1 
C 
I 



BURGESS 8. NIPLE, INC. - COMPUTATION SHEET - 
JOB NO. JOB NAME S H E E T O F  SHEETS 

SUBJECT PREPARED BY DATE 

CHECKED BY DATE 
I 



BURGESS & NIPLE. INC. - COMPUTATION SHEET 

JOB NO. JOB NAME S H E E T O F  SHEETS 

SUBJECT PREPARED BY DATE 
CHECKED BY DATE 



I BURGESS & NIPLE, INC. - COMPUTATION SHEET I 
JOB NO. JOB NAME S H E E T O F  SHEETS 

SUBJECT PREPARED BY DATE 

CHECKED BY DATE 



BURGESS 8 NIPLE, INC. - COMPUTATION SHEET 

JOB NO. JOB NAME S H E E T O F  SHEETS 

SUBJECT PREPARED BY DATE 

CHECKED BY DATE 

Emu FoRk LAVE C 8 E . r  

PIoE 1 b -fo  ODE 21 



BURGESS 8 NIPLE, INC. - COMPUTATION SHEET 

JOB NO. JOB NAME S H E E T O F  
1 

SHEETS 
SUBJECT PREPARED BY DATE 

CHECKED BY DATE 



I BURGESS 8 NIPLE, INC. - COMPUTATION SHEET 

1 JOB NO. JOB NAME S H E E T O F  SHEETS 

SUBJECT PREPARED B Y  DATE 

CHECKED BY DATE 



BURGESS & NIPLE, INC. - COMPUTATION SHEET 

JOB NO. 7533 JOB NAME Fr,nrnc - ve &-fi S H E E T A O F  3 SHEETS 

SUBJECT ndedim R a s u ~  zol PREPARED BY ~ ' R L  DATE m. I 
CHECKED BY DATE 



I BURGESS & NIPLE, INC. - COMPUTATION SHEET 

JOB NO. 7833 JOB NAME FddflC - cave ~eek SHEET 2 OF 3 SHEETS 

SUBJECT &enhh &SIM Aid. ?*L PREPARED BY %zL DATE 

CHECKED BY DATE 

l o w  l eve l  O ~ f / e f  : 10"~ ICP' ori Oce = /,7g f?.Z 
4 outle+= 139b.7 
exp = a s ,  64 = 0.6 

&lev, ~401aq e vo/une (hc- f f )  



BURGESS & NIPLE. INC. - COMPUTATION SHEET 

JOB NO. 7x33 JOB NAME F 6 ~ n ) c - 6 ~  feck S H E E T A O F  3 SHEETS 
I 

 SUBJECT-^^^^ daub AID, 7 PREPARED BY ~ Z L  DATEL~&!EL I 
CHECKED BY DATE 

2 
Low Level ~ u % / e ?  : 1 8 " ~  1%" ori h e  = Z ~ Z S - ~ ~ L  

Mev. of $ D~r/tt  : /3b7,5 +,7s = 1368,s 
I 

&xp=o .T l  f~f-o.b hr .i6roekr Z~/C 93,i%je $ 2 9  9 I 

5p, /I way 
I 

1 , 

L o ~ & ~ l ~ t ~ d  
s &) 

0 
5 3  

54 
ss 
5% 
5-7 
SF 
57 
b0 

%mye 

[fin) 

0 

120 

/ 3 @  
ISZ 
177 
zoo 
224 
248 
27 2 

&lev. 

13bT.5 
139 Z 

93 
9 e 
95 
96 
9 7  
73 
"1 7 

C;P;IIw~y 
4 (~6 )  

0 

0 
309 
87 3 

rboe 
zeb9 
34-50 
4535 
571 5 

h i~t) 
0 
2 Q' 
25' 
Z6' 
27' 
28' 
29' 

30' 
31' 

GhI 9 I 
(ch\ 

0 

I 
$3 
3b3 

I 
9 28 

J ~ ( O O  
I 

2.5% 
3508 
4-34 
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RI:?EA C)I:- fT1..13W .......... 20O.ClGSGI S . F .  
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I'(3Fi I:)E:XJ I EI\I i) 1 fs(:t,f\RGE ;; -::'7E: ... t,,.,,, .. ShL7 I.:. I- . S . : 
........-..-,.--- ................... 

AREA 131': I":Lf.lW ........ &1;:3.000 C:.F:. 
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AREA [IF 1-1-CIW ........ 75.Gl0V) S.fY. 
WETT'EI) F:'E:R:[ME'I'E:R ..... ::.:t? . 1 E3(n FY'T . 
tiYT)R41JL.I:C) FiAI3ICJI:i ..... , . 7 ... ~ - 1 '  
I:I,.IRI\II\IEL. 'TOP WIXT'~I-.I ... 2.55 . lifma F=T . 
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APPENDIX 'H" 

I OPEN CHANNEL HYDRAULIC CALCULATIONS 

1 FOR TIME OF CONCENTRATION ESTIMATION 
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SUH HRSIN 1A, REACH 2 

CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

% M *  SOLV:CNG FOFi DEF'TI-I $?%# 

BASE WIDTH .......... 20.Gj00 F'T. ..... LEFT S I D E  SLOF'E 3.000 TO ONE .... RIGH'T S IDE  SLOPE 3 . m ~ ~  " r ~ )  ONE ....... CHANNEL SLOPE 0. ~0m00 x 
MANNINGS N ........., 0 . m ' w  4.1 

FOR DESIGN DISCHARGE = 1030 .470  C.F.S. : 

........ RREA OF FLOW 128.000 5.1:. 
WETTED F'EliIMETER .... 45 .298  f :~ .  .... HYDRAULIC HADIUS 2 . 8 2 6  FT.  ... I I . .  TOP !A I D'rI.4 4 4 . 0 0 0  FT. 

I\IORMAI .. DEPTH OI- FLOW ..... 4.mm0 F"r. 
VELC;C:ITY A'r NI3FtMAL DEFP"rI.-I . ~ ~ ~ 5 1  F.P.S. 
CR 11'1 CAl. ;)EPTI,i ........... 3 . 6 0 6  fYT. 
C R I T I C A L  VELOCITY ........ 9.273 F.P.S. 
CRITICAL. SLOPE ........... :l .4:.515(1 % 



SCJR 136\!3TN 1R, IIEAC:I-I !>! 

"The n~air? c h a n n e l  f a r  ?;ubbasi.n IH p a s s e s  . t h r o u q h  a l a r g e  i:;jravel p i t  
n e a r  t h e  b a t t a m  o f  t h e  r e a c h .  This p i t  h a s  e>:.tenfsi\ie vo:L~.~me a n d  w i . 1  1 
c l o n s i ~ d e r a b l y  r e d ~ . ~ c c  t h e  r e a c h  + l o w  time. F o r  t , h i . ~ ,  r.,c;ison, t h e  a v e r a g E  
veloci:ty w a s  r e d u c e d  'to b.VJ fps .  T h i s  I - e d u c t i o n  i . ! ~  basec::l o n  
. j~~dgemen. t .  a n d  shti~. t : ld I:)= co r i se rva . t . ive .  "The re ten t i1 : )n  volume i n  1H was 

I 
n u t  , a c c o u n t e d  f o r  i.n tihe model ,  whi.rh i.!j a l s o  a c~~r7!;el-v~xt:i.ve a s s t r f n p t i o  P 
CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

#.$* SOLVING FUF: I)EF)"TI.4 #.#% 

BFlSE W I DTI-1 ........... 50. (2108 1-1'. 
I..EF:T S I D E  SLOPE ..... 3.  VJ0@ 'TI3 ONE 
RIGH'T' !,?lDI'. SLOPE .... 0 ' T O  ONE 
(:I-IANI\JE:L.. SL.UPE ....... 2.5(21(21@@ x 
IYIRNNIMGS N .......... (21.6245 

NCJRMAI ... IXP'T'I-i OF' I."I.CIW ..... 2.065 FT'.  
VELOIZITY A T  NORMAL. DE:PTIH . 9 z r - 7  

, " 1 . .  I F- . I> . S . 
CFI I'T I Chi.. i3EPTH ............ 2.976 FT. 
I:I.I':I:'T'IC:AL t>%LOCIT'Y ........ c?.;~2r{ [::#p,,sn 
c;r;;~~~i:: i i l . .  :;LOPE ........... 2.1 ~,6r16 x 



"l'he averaqe i:loocIpi:,in w l . c ! t h  w a s  u s e r !  .+oI- f h l $  c o m p r . i t a t i . o n  because 
.... t he  : l o w  .F : l o w  c:hnrir-gel has very :L i . ; n . i t ed  r:apaci.ty. I he i.&V-)jear peak 

Ma!!; i.nput: s,nd assi.lmc.icl t o  he the  a v e r a c l e  . F ' . w  .th~*.~:xc!;!P~ the reach. 

CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

a % %  C j l I LV ING FOR DEP'TI-I a * *  

BASE W I D T H  .......... 05.0OI? F T .  
L E F T  :::lDt: SLOF'E ..... :3.0@0 TO ONE 
F!I Gi-l'r' S I D E  SL(JF)E .... . . ? @ 0 : )  i!l',.i t: 
CI-IGNN[-IL. EjLOPE ....... .I. li3(%11300j % 
I'!:?NI\IIMC;B I\I .......... 0. 0 4 0  

!\lORl"IAl- I I E P T H  01= F!.lIW ..... 2.15'6 F'I'. 
VE:L.I:iCI'I'Y AT NORMRI I)EF'T't.! c- ., . C i  & &, f: , ,'::a ?~ ... . . 13 . 
C R I T I C G L  D E P T H  ........... 1 " 7 9 6  1::~. 
I:RI T :[ C:P.L. VELOC I - r ~  ........ -? - . - . iz . ,", -5.  
i:HIf'ICAL.. SLUPE: ............ 2 ,.0:3R09 % 





CHANNEL CONFIGURATION I S  TRAPEZOIDAL 
..................................... 

% $ $  BOL.VIND FOR DEPTH $ $ $  

RASE W113TI.i .......... 5.000 F T .  
L I F T  S I D E  SLOPE ..... 2 .a00 TO ONE 
RIGI-IT !? lDE SLOF'E .... 2.000 TO OWE 
CHANNEL !';LOPE ....... 2.6000B "/. 
MANNSNGS N .......... 0. B35 

F'OR DEB I [3N D I SCI-IAFZGE := ;5? . :17 1 C . 1: . Ci . :: 
.. ........ ....... 
AREA OF FLOW ........ 7.060 8.F. 
WETTEIJ I.:)tiKiIME:TEt? .... 7,472 F'r, 
I-IYDRAlJl..IC RADILJ!:j .-.''n i-:"r .... 0 . / .a 1 

CI-IAI\INI-L  UP LJIUTI-I ... 9.B063 F:T. 

I\IORM&L.. I)EF"-f!-i Clf:' FLOW ..... 1 .(a@@ F'T. 
VEL-LiC I "I'Y RT NORMAL l:)C<PTt-I . 3 , : F: . I=- . e -, . 
C H I T  TCRL DEPTH ........... 1 .0b7 T'T. 
CRI'l-I: (31. VELUC: I TY ........ 5.146 F.P.S. 
C R I T I C A L  SLOPE ........... 1 .90:331 % 

F:L.TJW CONDI'TION SS SUPEHCRIT 1:CAl.. 



SUUDASIN 2A1 REACH 3 

CHANNEL CONFIGURATIDN IS TRAPEZOIDAL 
==l=3=EE============z=F============== 

iC#.$ SOLVINl'3 FOR DISCIiAFEOE I#.#. 

RASE WIDTH .......... 30.000 F T .  
LEFT S I D E  SLOPE ..... 2.000 TL3 ONE 
RIGt1'P S I D E  SLOPE .... 2.000 10 OWE 
CHANNEL SLOPE ....... 0.60000 X 
MANNINQB N .......... 0.035 

FOR DESIGN DISC}-IARGE I i l Y . 4 8 3  C.F.S. : 
".-.----"--,-.----------------- 

........ AREA OF FLOW 2F3.000 S.F. .... WETTED PERIMETER 18 .944  Fr'P. .... IJYDRAULIC RADIUS 1 .470 FT.  ... CHANNEL TOP WIDTH 1U.000 FT.  

NORMAL 1:)EPTt.i OF FLOW ..... 2.000 FT. 
VELOCITY A?' NORMAL.. I)L:PTI,.i . 4 . 2 6 7  F.P.S. 
CR I 'P I CAI.. DEPTH ........... i .480 IFT. 
CXTTICAL VELOCITY ........ 6.229 F.P.S. 
CRIT ICAL  SLOPE ........... x.assa3 % 

FLOW CONDITION I S  SUHCRITTCAL 



CHANNEL CONFIGURATION I S  TRAPEZOIDAL 
....................................... 

BASE W :C U'TH .....,.... 5 ~ ~ ~ 3 0  1::"r" 
LEF~ ~ 1 1 ' ) ~  i l l j ~ u p ~  .., . . 2.000 TI3 ONE .... HIGII'I' S I D E  SLOPE 2.000 TO ONE 
CtiAI'.lNE:L. !;LOPE ....... 0.8LZl@00 % 
MANN X NG!; 1\1 .......... @I. m:55 

FOl? !>E!jx (;N i) 1 SC;t.{C,F(BL< :: ';1 1 728 C. F. S . : 
..-.. . 
AREI; CII- F'LULJ ..... ,.... 7.mma S.F. 
WET'TEU PENIME:TEN .... 9 ., 4'72 F'T . 
tiYDRAL.IL.Ii-3 f iA I ) I  I..JS ..... i !:T. 
i:i-IAl\JNEL TOI5 lAiIDTi-1 ... 9.B0LZl i"T. 

NC!i::W/+L. DE:P'I'H OF FYI-OW ..... I .@0G3 iyT. 
VELOCI l - i f  fi"r NORM(.$[- f'jEF:a-r!...[ .. ::: . 1 0 4  F: . [:. . . 
CF715' I C A L  I3EP'I't-I ........... 0.752 FT. 
C R I  T I C A I  ... (itrlLUC I T'Y ......... 4.443 F ' " P . S "  
CRITICAL. SLOPE ........... 2 . 3 & 4 2 8  "i. 



SUH BASIN 2H, flEAC:ti 2 

CHANNEL CONFIGURfiTION I S  TRAPEZOIDAL ..................................... ..................................... 

BASE WIDS't.1 ........... 10.000 F : T "  
L.EF1' $SIDE SLOPE ..... 4.0G)a 'TU 13bJE 
HIGt-I'T S I D E  SLUF'E .... 4 . 0 0 0  Tr3 UhIE 
Ct"IAI\INEL. SLOPE ........ 0.800(230 "/. 
MANI'IINGS 1\1 .......... 0. 04EI 

FOR WESIl<I\I DISCI-1HF;:OE ;; 146. '755 i:.Iz.S. 2 
................... ........ .....-....... -.... 

AREFI OF 1-1 ..ilLL) ......... :9&.000 E.i.Fs 
WET"rFD - F:aERIME;'rE:R a . , . 26 .  L}'j2 F'T'. 

tiYDRRLJLII: RA13IUS .... 1. -339 i-'T .. 
CHANI\IE'L. T'UP W IIITI-..I ., . . ... '.>A. 0017) V'T . 
NORMFII". I3EPTk.I 13F' FLUW ..... .- ? . G ) ~ M  ~:.--r'~ 
VELUCI S'Y 6YT hIUF<MAl.. 1')EPT'I-I . 4 . 0 7 7  r.l::A.;ju 
I::R 11.1 CAL DEP'Tti ........... 1.526 FT. 
CR1TIC:AL L'ELI.lCI'TY ........ 5-97? F.P.S. 
C R I T I C A L  fiL13F)L': ........... 2.827(7~2 2 

FLUW C:UN1)I'I'T[:3111 I S  :;IJBC:FII'TIi:;fiL.. 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

LXX SOL.VING FOR UEF'"rI-1 k % L  

BASE WIDTH .......... IL3.00D f::T. 
LEFT S IDE SLOPE ..... 2 . 0 0  "1'11 i':ll\IF: 
RIGHT S I D E  SL-OPE .... 2 -000 TO ONE ....... CHANNEL SLOF'E O.YVILaDG¶ % 
MANNINGS N .......... @I. 035 

!'OH DESIGN I)ISCHAI:?GE - 14&. 336 [:,,p ,, 8 .  ; 

................................................................. 
AREA OF FLOW ........ 2D.OklG¶ S.F. 
l1IETTED F'ERXMETEF: ...,. 1E3.944 F'T* 
HYI)RAI.ILII: HADIUS ..... 1 . 4'78 f z . ~  a 

CIHANNEL 'TOP W 1I)TI-I ... 18.kl00 iTT. 

hILlRMAL UEtY'"i'H CiF FYLCIW ..... 2.@l%lD F'T. 
VELOCITY AT hlORNAL. DEP'i'I-I . 5.2,2z& [:.P,,S. 
C R I T I C A L  DEP'i'l-1 ........... 1. t>71 I""i". 
C R I T I C A L  VELOCTTY ........ 6.564 F.F'.E?. 
CR I 'T I CXL SLOPE ........... 1 .f38h55 ?. 

FLOW C:ONDITIOW I S  SUBCR:[TICAL. 



SUB 13C1':iIlV 2C, REACI-I 'I 

CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

8 $ $  !3OLV:lI\IG FOR r3[-IP'TI..I #8R 

BASE WIDTH .......... 10.000 FT.  
LEFT S I D E  SLOPE ..... 3.000 TO ONE 
KIGH7' S I D E  SLOPE .... 3.cil00 'TO ONE: 
I:I-IUNNEL. SLOPE ....... 0. b B 0 0 0  "/. 
PIANNINOS N .......... 0.Brl.0 

FOR DESIGN T)ISCHARGE - 465 .590  C.F.S. : 
....... -..-.. ..... 

AREA OF FL.OW ........ @Q.li)00 i3.F. 
WETTED PERIMETER .... 33 . .ZI)R f:'~. 

I-1YI)RAULI:C 1;tAD:lUS .... 2 . 4 9 3  1:r.T. 
OtiAI\II\JE:L 'IE3F' WII1'Tt.I ... 34.  00Q F T  . 

- ..... NORMAL.. I:)EPTH OF FLOW 4.0011) I T .  
VELCIC:ITY AT IVDRMAL 1)EP'l-tl 5 . , ~ c j ,  1 F . 1:' . s . 
CRITICAL- DEPTt.4 ........... 3.014 F T "  ........ C R I T I C A L  VELOCITY 8.112 F.P.S. 
C R I T I C A L  !3L..0TJE ........... TL.44212 7. 

FLOW I:LjNDI:"rION I S  8UBCRITTCAI.. 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

BA!:E w~n ' r t . r  ........... 10.CIG3G1 rZ"f. 
LEFT SIDE SL.OPE ..... .x.m~ta 'ri3 ONE: 
FIIGHT ZiIDE 5;L.iJF'E ..... 3LT.055 TO ONE ....... 0-II'II\INEL SLOfZ'E 1.ICIVt0fa X 
MHNNIMGS N .......... a .  ~ ~ 3 %  

AKiEfi (::)p FLOW ........ j.~.?.~~@m % - I = ' *  
.............. 

A '  PEf'i:[METEfi . . . . 6 J I-' ._ I . 
i4YDF::AIJLlC I'GiD:[LIS .... 0,796 f ; ~  . 
C:I-IAMI\II:L -TOP w I UTI-I ... : ~ 6 . 0 ~ 0  l:::-r. 

NOF:MAL.. ISEF'Til iIjF F2i.13W ...... I . WJCI F"1". 
I'EL.CiC::CT'Y HT I'lOfiMAI.. DEPTIH . 3.U2h F.P .5 .  
CRIT~CAL DEPTH ........... 0.838 F-r. 
! ;~?I I IcAL ? ~ ~ i : i l : I ' l - Y  ........ 4.743 I = , , I = ~ ~ $ ~ ~  
''RI.I'ICIIiL .., - SLOPE ............ 2.232,73 .;/. 



CHANNEL CONFIGURATION IS TRAPEZOIDAL 
....................................... 

RASE WIDTH .......... S.0GlGl lr''r'* 
LEFT S I D E  SLOPE ..... 4 .a00 7'13 ONE 
RTOki'l' EiIDE SLOPE .... 4.OGl0 TO CINE 
CHANNEL 5L.13PE ....... Gl.60GlGla) % 
MANNING5 N .......... Gl . IdSGl 

~ 1 3 ~  [)L:SIGN [)II;c:~-IAR~~E - 26.688 1'::. I-'. I;. I: 

AREA (IF FLOW ........ C).a)(Dm 5.F. 
WEiT'TEU PERIMETER .... 13 .246  l r~. .... ttY1)Ii'AIJLIC RRDl  LJS 6 f-7'. 
I~I1ANNEL 'fC1P W :IDYI-i ... 1 :  ..I . Q B ~ )  FT. 

NOFIIVIRL. DEPTIi OF: I-LK'JW ..... 1 .Gl0ffl f::Tn 
VELDC1TY A'T NORMAL DEPTH . 2.965 r.p.5. 
C R I T I C A L  DEPTH ........... (6 .'775 1-7'. 
C R I T I C A L  VELOCITY ........ 4.251  F.P.S. 
CHIT  l CAL SLOPE ........... 1.9 '7422 X 

FLOW CONDITI131\1 I!; SIJHCRT'T TCAL. 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

# * %  SOLVlNG FOR DEPTH X X #  

RASE WIDTH .......... 10.000 F T .  
L E F T  S I U E  SLOPE ...... 3 .a00 TO ONE 
RIG\-iT S I D E  SLCWE .... 3.000 T U  UNE 
CtiANNEL SLOPIS ....... 2.20000 % 
MAlVNl NGS N .......... 0. 095 

AREA 13fF IrLUW ........ 32.000 S.F. 
WE'lTED f"'EF?IIVlETER .... 2 2 . A 4 9  FT .  
I~YDI::AI.ILIC t i n u r u s  .... : L . Y L ~  FT. 
C:I-IANWEL "iC1F' W IU"I'I.4 . . . " 2 . 0 ~ ~  ~ " ' r .  

I\IORMAL DEP'rI.4 L3F- FLOW ...... 2 . 0 0 ~  tT'r. 
VELOCITY AT MORIvIAL. DEPTH . 7.Y29  FZ.F'.S. 
CRI-~ ICAL WEPTI-I ........... 2.1713 I'T. 
C:FiI'TICAI.. VELOCITY ........ 7.~382 7.p .S. 
C R I  T I I X L  SL.OPE ............ 1. t ; lYbb % 



SUE( BASIN Z!E, l::[<ACti 4 

CHANNEL CONFIGURATION IS TRAPEZOIDAL 
..................................... 

BASE WIDTH .......... 2M.MM0 F'T. 
LEFT B I D E  SLOPE ..... 2 . ~ ~ 0  'SO ONE .... RIEI-IT S I D E  SLOPE 2.QlifM TO OWE 
CHANNEL SL-OPE ....... ClI.500V)M X 
MANNING5 N .......... ClI . M3C1 

AREA OF' FLOW ........ 112.MClIGI S.F. 
WETTED PERIMETER .... 37 .a89 FV. 
t.iYI:)HALJL I C f i A D I  Us .... 2.93b ~ ' r .  
CHANNEL- TnP w IDTI-I ... 3 6 . a ~ ~  FT. 

NORMAL. IIEF'T~I OF FLOW ..... 4.~l121(am FT. 
VELOI:ITY 4°F NORMAL. DEPS'I-i . 7 . 2 1 4  F.I::~.s. 
CRIT ICAL  IIEP'TH ........... 3.295 FT. 
CRIT1:C:AL VEZLOCIIY ........ 0.222 f:.p.~. 
CRITICAL. SLUF'E ............. l . l lpJ32 X 

FL0L.1 CONDITION 1: S CjUHCli I T S CAL 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

.......... IiASE W I D'T'I-i 116.V10n FT.  ..... LEFT S I D E  SLOPE X.Bl?V) TC] CINE ..... HIGH'T' S I D E  SLOPE 3.0~10 70 ONE ....... CttANNEL SLIJPE 16.9V10ID16 % 
MANNINGS N .......... 16 . la.35 

FOR 13E:S IGN IS I SC!,tAHI?E ::= 44 .913? C . F . S . ; 
.............................................................. 
AREA OF FLOW ........ i:3.B1616 5 ° F -  
WETTED fZ'ERIMETER ,. ... . ..r3T .-,..a F T  . 
I-1YURALJLIC RAD%I.IS ..... g j .  796 fTT. ... !:I-IAI\.lNEL 'T'OP W I D"I"I.4 lb.E.31616 FT.  

...... hlC)HMAL.. DEPTH OF ' -Li3W 1.1616V1 FT.  
VELOI:ITY A-r NORMAL.. DEPTI-i . 3.461 F.P.S. 
CRITICAL. UEPTI-1 ........... 13.788 FT. 
CRIT ICAL  VELOCITY ........ 4.&17 F.F.S. 
CHIT  I C:AL SLOPE ........... 2.331657 % 

FLOW CCINDll-ION I S  SUNCRITICAL 



SUBBASIN 20, REACH 2 

CHANNEL CONFIGURATION I S  TRAPEZOIDAL 
====E====E=====I===~=======rrr=rr=r~~ 

S S S  SOLVING FOR DISCHARGE t t Y  

.......... BASE WIDTH 2.000 FT.  ..... LEFT BIDE SLOPE 4 . ~ 0 0  'ra IINE 
RIGHT B I D E  SLOPE .... 4.000 TO ONE 
CHANNEL SLOPE ....... 4 . 1 0 0 0 0  % .......... MANNINGS N 0. 035 

FOR I I E S I G N D I S C H A R G E =  36.104 C.F.8. : 
................................................................ 
ARE& OF FLOW ........ 6.000 S.F. .... WETTED PERIMETER 1 0 . 2 4 6  FT.  .... I.iYDRAULIC RADIUS 0.586 FrT. ... CHANNEL TOP WIDTH i B .  00a) F"T. 

NURMFIL DEPTH 13F FTLOW ..... 1 .000 FrT . 
VELUCITY AT NURPIAL DEPTH . 6.@17 F.P.S. 
CR I T 1 CAL DEP'T'ti ........... 1.139 FT.  
C R I T I C A L  VELOCITY ........ 4 .694  F.P.S. 
C R I T I C A L  SLOPE ........... 1.81120 % 

FLOW CONDITION I S  SUPERCRITICAL 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

: K $ $  S13L.V:INC; FOR DEP'T'I..I $ $ %  

BASE W:I  DTH .......... 10.00B FT- 
LEFT S I  I:)E SLOFi'E ..... 3.000 TO ONE 
RIGH-r SIDE SLOPE .... 3.000 TO ONE 
CHANNEL SLOPE ....... 0.90000 % 
MANNING5 N .......... ID . C3::,3 

F"OR T)ESIGI\I DIe3[:l.lflRCiE = 44.90'7 C . F . S .  : 
..-.. .................. - 

AREA O F  FLOW ........ 13.C300 S.F. 
14ETTEU IZ'EF!IMETER .... 16.325 F T .  
HYDRAULIC RADIUS .... 0. 7 9 6  fTT. 
CHANNEL. w IDTI-I .... 1b.B00 FT. 

WOHMhL DEP'TIi [:IF' FYLOW ..... 1. @(a0 F'T . 
VELI:3C:TTY AT NCJRMAL DEI:'Tli . ..... 7 '!I& 1 1:. F:, " 5 .  
I T L  IXPT1.I ............ ~..JHH F:T. 
CR :[ T T CAI.. VELCIC I S'Y ........ 4 .617  F:.F4.S. 
CR 1'T':I CliL. SLOPE ........... 2 .33p~57  % 



CHANNEL CONFIGURATION I S  TRAPEZOIDAL 
........................................ 

t t *  SOL-VING FOR DEPTH #XI 

.......... HASE WIDTH 20.000 FT.  ..... LEFT SIDE SLOPE 2.000 r u  ONE .... RIGHT S I D E  SLOPE 2.000 TO ONE ....... CI-IANNEL. SL-OPE la.3000la i: 
MANNIIVOS N .......... 0. 03U 

FOR ijf:S:[GN DISCHAR(jE: z: 372.37: l  C ,, F ,, 3 .  ; 
........ ... ........... .--.---- 

AREA CJF= FLOW ......... ~ E I  . m l a  ri . F . 
WE'TTEU I::'ER:[METER .... -r 4 -s F:T* 
HYDRAULIC RADIUS .... 2 .  :1534 1::~. 
CtiFINNEL.. 'i'i3F" W IU"rI-1 ... :~=.7jue) F T *  

IVOFIMAL. DEP"II.1 OF F::LUW ..... I'; .@00 FT.  
VELOCITY A'I NORMAI.. DEPTH . 4 . 7 7 4  F.P.S. ........... CHI  7'11 C:AL DEPTti 2. 0 3 4  I'T. 
C R I T I C A L  VELOCITY ........ 7. 520~ f: p ,, 5 
CHI'I'ICAL SL.012E ............ i -321153 % 



SUB HASIN 21. REACH 2 

CHANNEL CONFIGURATION I S  TRAPEZOIDAL ..................................... ............................ 

xmm SOLVING FUR 1)EF'TH * b 8  

BASE WlDTH .......... 15. !ill30 F"I' . ..... LEF'I' S I D E  SLOPE 4.000 'TO ONE: 
I i I G ~ i T '  S I D E  SLCIPE .... 4.61610 TC) IJNE ....... CktAI\INEL SLOPE 2.20!3!261 % 
PIANNINGS hl .......... 61.035 

Fgfi DESIGN DISCHARGE - 372.C725 C.f:.S. : 
.- - -. .- - .- - -. - .- -. ,- .- -- ,- - .- - - .- -. . - .- - .- .- - - - - - - .- -- - - - - - .- - 

........ ARE4 OF F'LCJW 46.000 S.F. 
WETTED PERIMETER .... 15 1 . 4<?3 F T  . 
I-IYUHFIUL.IC HADIIJS ..... 1 . 4 0 1  r r .  
i:;HAWNEL. T'i3rA W TD"rI-1 ... 31 .KJV)@ FT.  

NORMAL DEPTH OF FLOW ..... ?.!ilC3GI F T .  
VELC)CITY AT NORIYAL IIEPT'I-I . 8.1617 F.P.S. ........... CRIT ICAL  DEPTH 2.188 F T .  
CR:[ T I CAL OELOC J'TY ........ 7.1'76 F.P.S.  
C R I T I C A L  SLOPE ........... 1.47075 4! 



CHANNEL CONFIGURATION IS TRAPEZOIDAL 
................................... 

BASE WIDTH .......... 15. am0 FT'T . 
LEFT S I D E  SLOPE ..... 3.000 TO UIUE 
R I GI-1'1' E j  I DE SLOF'E .... 3.~10m -r0 CINE 
CHANNEL SLOPE ....... 0.900mffl % .......... MANWINGS N 0.0/+0 

f'OR I)ESIGN D:[SI:I.,IARGE -= 195. 6 0 3  L?," F.  9. z 
............ ..-.-.-...-....-...... 
AREA OF FLOW ........ 42.00ffl S.F. 
WETTE:I) F'FHIMES'ER .... 27. t,49 F'T . 
I-1YDHALJL.IC HAD:[US .... l.fS:LC? F T .  
(:~..~ANI'JT-:L.. 'rap WII~TH ... 2.7 .om0 F'T. 

NORMAL. DEPTH CIF: FLOW ..... 2.~1~3m ~ ' " r .  
VEL-OCITY AT NORIIAL UEFV".I . 4 .657  F.P.S. 
CRIT'I'CAL DEP'TI-I ........... 1 .360  FT.  
C R I T I C A L  VELOCITY ........ 6 . 7-71 *a F.P.S. 
CRIS'ICAL SLOPE ........... 2.5272~1.  



CHANNEL CONFIGURATION I S  TRAPEZOIDAL ..................................... ..................................... 

Xt## SOL.V1'1\10 FCiR DEPTH 8 6 $  

BASE WIDTH .......... i a . ~300 ~ " i  . ..... LEFT S IDE SLOPE 3-GJUQ TCI ONE .... RIGI-15' S IDE  SLOPE 5.ld00 TCi 1:iNE ....... CHAN~IEL SL-UPE ca.meern z 
MANNINGS N .......... a. DS!;j 

AREA [IF' F'L.O\rJ ........ .32.0@@ S.F. 
I4tZTTED "ERIMETEF: .... 33 ...- . ,549 1:'~ 
t~!YT)liAI..ILIC li'AlfIlJS .... 1 . 4 1 r!: f::'l- " 

C:HANI\IE:L 'rO1' LtJIDT't-I ... 22. F:T ,, 

NORIIAI.. I)EF:~'T'H 01- F'L-OW ..... 2 .  aam F-r . 
VELOCITY A'T' I\ICJRIIAL.. DEP'T't-I . 3 . '7130 1: ,, 1::. . s . 
CRITICAL, DEPTH ........... 1 - 4 2 5  F-r. 
i::RXTICAL L'II:LCIC::[TY ......... 5.746 F.P.S. 
C R I T I C A L  SLO12E ..,........ 2.22lg5 "; ;. 
FLOW CONDI ' T I  ON :IS !:;LllSCRI ' i  TCAL. 



CHANNEL CONFIGURATION IS TRAPEZOIDAL 
..................................... 

BASE WTIITH .......... 4VJ.UVJ(ll FT,. 
ILEFT ST DE SLOPE ..... 4.kIPJVJ TO ONE 
RIGHT S I D E  SLOPE .... 4.mmVJ TO ONE 
CHANNEL EiLOPE ....... 2.'70VJVJ0 % 
MAI\lN T IUGS W .......... VJ . @p" ---J 

FOR IIESIGI\J DISCtiARGE: = ,288,677' C .I7. $ 3 .  : 

........ AREA OF: IFl..OW 44.0VJVJ S.F. .... WETTED 1::'ERIIIETEF.: 4 8 . 2 4 6  fTT. .... tiYI)RAUL.IC: R A D I U S  V).Y:l2 FT, ,  ... Ct4ANNL:IL TOP WID1"kI 4 8 . @ 0 0  F T .  

NOl3MAl.. DEF"1'1i OF I~L.ClW ..... 1 . PJVJVJ F-~T. 
VEL(.icI-rY A T  I\IOHIIAL DEPTH . 6.561 F.P.S. 
CHTTTCAL DEPTH ........... 1.128 F T .  
C R I T I C A L  VELOCITY ........ 5 . 7 4 9  F.P.S. 
C R I T I C h L  SLOPE ........... 1.74:lC?E1 % 

FLOW C:ONI3 I T  I ON I S  ZjUPEIRCfl:K T I CAL 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

% t t  !-:OL.VTNI$ FOR UEF'TI-I 8 %  t 

BASE WTUTH .......... IG3.VjV)B F?. 
L.EF"T SIDE SLOF~E .,.... :,?.(i)m~) -ra ONE 
H l G l - l l  S I I j E  SLOPE .... 2.V)V)ii) TO ONE 
CHANNEL. SLOPE ....... 2.1mmam x 
MHNN:fNGS N .......... V). 035 

r)E'; I (3N D ISCI-Ifi&:GE: :-: 223.5;i 1 C. F . S. ; 

.............................. 
ARE:& OF FLOW ........ 20.lii(LIB S.F. 
IbJETTEU I"ERXMETEi? .... 18.944 F'T. 
tiYURliLlL..IC Ftl4UIIJS ..... .1:7g [::-r " 

CHANNEL "ri3F WIDTI-I ... .L s . ii'iam F'T .. 
NOHl'li?lL. DEPTt.1 CiF'  FL-OLJ ...... 2 i-.'r. 
VELLSCI'I'Y A T  MlIlRIlAL 1:)EPTti . '7.983 F.P.S. 
CR I "I'I CXL.. DEP'I'H ........... 2 . 1 4 5  FT. 
CRI.'r:[CRL VELOCITY ........ 7 . 2 9 3  F.P.B. 
I2fi'I"r ICML SL.UF'E ........... 1.56775 X 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ---------- ............................................ 

* # 8  BOLVING FOR DEFTI-I L%X 

HASE: WIDTH .......... 1.000 FT.  
LEFT S I D E  SLOPE ..... 4 0 . 0 0 0  TO ONE 
R1GH"T S IDE SLOF'E .... 4P). 000 'TO ClI\IE 
CHANNEL SLOPE ....... 0.€30000 X 
MANNINGS N .......... 0.015 

FOR DESXGW DISCIiAROE = 1 4 4 1  .OW3 C.F.S. : 

ARE& 13F FLOW ......... Ib2.000 S.F',, 
WETTEI) PEFt'1ME:TER ..... :ib1.@5O FT .  
I-iYDH/>LJLIC RADILJS .... 1 .00b FrT. 
CHANNEL T'13F' W ID'lt.4 ... Ih l .OP I0  F'T. 

. WORMAIL DEF'7I.-I OF I"LC1W ..... '2.000 I='['. 
VELCICITY Fj'T NUHMUL. DEF:"TIi . 8 . (3cj1h 1: ,, f:, , !5 
C R I T I C A L  DEPTH ........... 2.39:~ F ~ T  
C R I T I C A L  VELOCITY ........ 6,226 y . p n ~ .  
C R I T I C A L  SLOPE .........-a 0 . 2 4 3 h 1  :'. 

FLOW C:)ONDI T I  ClI\I I S  SUF'EIICR :[ 'T I CAL.. 



CHANNEL CONFIGURATION IS RECTANGULAR ..................................... ..................................... 

h*X SOLVING FOR UEF'Tti Y Y Y  

.......... BASE WIDTH :10.crtl3@ iZT. 
L E F T  S I D E  SLIIF'E: ..... m . @ m  -VO I ~NE  .... RIGI-iT S I D E  SLOPE 0. GI@@ 1-13 (3NEC 
CtiANhIEL SLOPE ....... @.blilmmP) % 
MANNINGS N .......... 0.Cf15 

FOR DESIGI\I UISCI-IAWGI. = 35m.crt.17 C.F.S. : -- 
AREA OF FLOW ........ 3m.ocrtcil :;.F. 
WETTED PERIMETER .... lb.(a(i3@ FrTu 
I-1YDRAlJL:IC F::AljIIJ!? .... :I j::-f'. 

....... C:k.iANNIZL Ti3F' l.II:DTW I crt @ ... r. r. 

I\IORIVIAL DEPTH ClF' FL.OW ..... 3. ~ g l m  F:,- u 

VELOCITY AT NORMAL.. DEPTH . 11.668 F.P.S. 
C H I T  I /XI.. DEFT!-I ............ 3.363 F:T. 
CR I T I C A L  VELOC I - r ~  ........ lli).4mc? F.F:'.s, 
C R I T I C A L  SLOPE ........... 0.4:55crtI "i. 

FLOI.1 i:OND I ' T  I ON :I ::; SUPERCR X T :l CAL. 



BASIN  2K, REHCW 5 

CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................... ---------------------a================= 

BASE WIDTH .......... 1 .MU0 F'S . 
1-EF'T S I D E  !3LOr1E ..... 40 .000  TO ONE 
RIG\-IT ?SIDE C'iLUF'E .... 4B.0100 TI)  ONE 
(3-IANNEL. i5LOPE ....... ~ .50000  % .......... PIANNINGS N L?.@1S 

FUR 1)ES:IGN DISCkiRHGE = :L 1;59.280 C.F.S. :: 

. AREA illF fY1..[3W ........ 162 .  IDM0 S. F 
WETTED F)ERI:METEH .... 1 b1.135121 I"'T. 
IiYDRAUL..IC HADII.JS .... I .MV)h F'T u . . (.:t1AI\INEL TUP W I D'I't-l ... I h l  VJDM IF"- 

I\IORMF~L ISEPTI-I UI- FL..EIW ..... 2. ~ 0 0  t7-r . 
VELCICI'TY KT' I\ICIRIvIAI ... IJEPTH . -7 . 0:~~'s F . p 5 . 
CR:[ T I CHL DEPTH .............. 2.177 FT.  
CRIT ICAL  VELOCITY ........ 5 . 9 4 1  F:,~.s. 
CR I T I CAI.. !SLOPE ............ M.ZD506 f: 



SUB BASIN  2 L ,  REACH 2 

CHANNEL CDNFIGURATIDN IS RECTANGULAR ..................................... ..................................... 

.......... BASE WIDTH :LS.ViLaQ FT. ..... LEFT S l U E  SLOPE Vi .Oi3D 'T'CJ ONE .... fi XGHT SIDE SLOF'E: i3. mmm - r u  ONE ....... CHANNEL SLOPE i3.'7ViL313O % .......... MANI\IINCiS 1'1 0.17J35 

AREA OF F'L13W ........ :ZO.OmVi S .F .  .... WI-IS'TED F'EHIMETEF: 1 .9 .~6 l~ l  i'='-r. 
i-IYI)HAL.IL.IIZ NA1)IUEi .... 1 .5-7q v-!' ... (3iANNEL TOF:' W :IDTti l.S.@kl@ I:T. 

NOF~'MFII ... DEP'TH OF FLOW ....... 2.@00 ~ " y .  
$JELflCI'I"( AT I\!(-JFIH&L,. uEP"I-}..l . 4.81'7 F.P.S.  
CN 1'1.1 CAl- T)EPTI-1 ........... 1 . i t 23  F'T. 
Cf::L'l-II:AL VEL i lC ITY .......... b.'770 F.P.S. 
CRITICAL. SLOPE ........... 2 .@@24.8 



CHANNEL CONFIGURATION IS TRAPEZOIDAL 
..................................... 

BASE WIDTH .......... 10.0ta0 f:'T. 
L E F T  S I D E  SLOPE ..... 2.0(7J0 'TO ONE 
RIGI.17' S I D E  SLOPE .... 2.000 'TO ONE 
CHANNEL !?LOPE ....... 0.400OJta % 
MAhlNINGS N .......... 0 . m : 3 ~  

FOR DESIGIV 1>:[SCtiARGE = 1 1 3 . 1 3 1 7  C.Fr.S. z 

AREA OF FLOW ........ 28.DtW S.F. .... WETTED PE-:RII*IE'rER 1 0 . 9 4 4  F ' T .  .... tIYDRFItJL.Ii: RAI j  IUEi :I. . 4'7E1 1-T .. ... CI+AI\II\IEL -1-CIP W:III'T'I-{ iw.omca F-r. 

NORMFIL.. DE:I='TI-1 13tT FLOW ..... 2.0lBKi F T .  
VELTJCIT'V AT MrJRMAL DEF'TI-I . 4 . 0 6 5  F.t7'.S. 
CR :[ 'T I CAL UEP'TtJ ........... i . 43'7 FYT. 
CRI 'T ICAL VELOCITY . . . .-..n .. 1 ~ 7 -  -IL FIP.EiI 
C R I T I C A L  8L.CIPE ........... :l . 5 4 2 7 6  'i. 

FLOW CONUIT I O N  IS SIJHCRI"I-ICAL 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

$ % $  SOLOING FUR DEF'TI-i *$#  

RASE WIDTH .......... t~.~ali la F'T. 
L E F T  S I D E  SLOPE ..... 3 . ~ 0 ~  .in 1 3 ~ ~  
R IGHT !;II)E SLDF'E ..... 3.6100 TO ONE 
CHANNEL SLDPE ....... 5.4EnOOEn % 
MfiNNIMGS iU ........... La.ld30 

f>REA Ofz FLUW ........ 19.LaBLa S.F. 
i.JITTt3D PI-IR:[IIE:TER .... 21 .375 r = ~ .  
I-iYURAIJL1 C: RAT)II.JS .... @.gi+) 1:'~. 
i : : l - i~~t \ lEL TTJF:' L.J:[D-TI-I ... 21.(7~00 I'FT. 

I\!URIvIAL DEF"I1.-! C1I7 FLOW ..... 1 . ffl0La I:'T. 
VELOC::[TY A-r IbIISRMRL DEPTi-1 . 10.281 Iz.F'.S. ........... CF: I "I :[ CAI ... DL<F"T't.I 1 .5@8 F-T . 
CR 1 ICAI- '/ELOC:C ‘IY ........ 6.283 F.P.5. 
C:R I T  I: CAL.. SLOPE ........... 1 .En7297 i: 



SUE HASIN :2M, FtEAIZI-I S 

CHANNEL CONFIGURATION IS TRAPEZOIDAL 
......................................... 

#mx SOLV:II\IG FOR ijEIz'Tti rmx 

HAS[": mD'r1-l .......... 4l i1.0~)a FT. 
LEFT S I D E  SLOPE ..... 2.000 TO ONE 
RIGHT EiIDE SLOPE .... 2.000 TO ONE ....... CHHNNEL SLOPE 0.50000 X 
MAhlNINGS N .......... 0. 030 

FOR DESIGN DISLItlAfiCiE := 1 4 9 5 . 6 5 0  C.F.S. : 
............................................................ 
AREA OF FLOW ........ 192.000 S.F. 
L.JETTE:D F'ER:I[METER ,. . ,, . 57 .889  F-r. 
FIYDRAULIC: RAIjIIJS .... ::TV5i7 FT. ... CHAI\IIVEL TOP W:I rrrti ~b.ama) FT. 

NORM/?IL IjEI:'TI-I l :3F  IFLCI1.J ..... 4.I(J00 F'T. 
VEL.UCJTY AT IVORMAL 1)EPTII . 7.790 F.F.S.  
C R I T I C A L  DEPTH ........... :3.316 FT.  
CHI  'I' JCAL VELOC I 'TY ........ 9.b72 F.P.5. 
CHI  "r :[ CAL SL.OPE ........... 1.01531 % 

FLOW C.:CIhlI)TTIUI\l T E i  8UNCRITICAL 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

*XX:  8OL.VING FOR UE:PTt-I U X X  

RASE WIDTH .......... ~ 1 0 . 1 0 ~ ~  1-7. 
LEFT SIDE SLOPE ..... 2 .ma10 -r.n ONE 
HIGI-1T S I D E  SLOPE .... 2 .El1310 T O  ONE 
CtiANhIEL 5L.OF'E ....... 10.7RB@10 % 
MeWNINGS N .......... 10 . 61361 

l\iTJlil"IAL.. I)EP'TH [:IF L O  ....... 4.611013 F'T.  
VELOCITY A"r bIORMAL. :lifEF'-l'b4 . 7.4612 F.P.S. 
CHI  'T I CAL. L)EPTti ........... 3.699 FT.  
CRIT ICAL  VELOCITY ........ 1 ~ , 2 7 y  p.p,s. 
CHI"l'1CPtL. SLOPE ........... 10.Y35139 :i 

FLOW i:ClPJI):I'TION I S  B U E I ~ ~ ~ ~ I T I C F I L  



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

* S X  SOLVING FUR DEPTH X1'$ 

I3AEiE WIDTH .......... 70. C30Lil IFT. 
LEFT 91DE SLOPE ..... 2.000 To ONE 
RIGHT S IDE SiL.OT:'E .... 2. 000 'To UNE 
CHANNEL SLOPE ....... 0.40C30VI 7. 
PIAWNINGS N .......... 0. 04VI 

FOR DESIGN DISCHARGE - 2497. C370 C. F .S. r 
....... . .- -. 

AREA OF FI..UbJ ........ 4CIVJ.@Li)0 9.F'. 
WE'lT"I1 PERIMEl'EH .... 92.361 f : ~ .  

k-\"/DRAIJL-IC RADXUS .... 4 . ""1 ...a Lt FT. ... Ct.iANIUEL 'TOF' WTD'Tti ~ ~ f . 0 0 0  F-"-I-. 

I\JOfPl(iL 1jEPTI.i UF FLUW ..... 5.lZlClGl F:?'. 
VEL.I:ICI:TY AT hlURMAl.. DEFJ"II-I . hrn 24.3 .. F: . f:, . S. 
CRI'f I C A L  DEP'1-ti ........... 3 .297  1:; T. ........ CRI-I'ICRL L'ELCJCTTY Y.880 F.P.S. ........... CRIT:[CF\L SLC3F)tZ :l .El 1.1328 % 

FLOW I::UNDl:'TXUN I S  SUHCRI'T%i;Al.. 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

# .  !;OLVING FOE D E W "  B Y *  

BASE WIDTti .......... h0.0G30 FT. 
LEFT S IDE SLOPE ..... 2.0G3G3 TD []ME 
RIGHT SIDE SLOPE .... 2 .ma@ .ro C)ME 
CHANNEL SLOPE ....... G3.50500 X 
MANNING5 N ........... G3. 0301 

AREA OF FL-OW ........ 350.@50 S.F 
WETTIED IF'EHII'IETER .... 82 .3&:! F:T. 
tiYI>HALJL I f A I L .... 4.250 t=-r. 
CI1AIbJNEL 'TOP W I DTI-i ... m,,mm0 I'T. 

..... I~.IUHIYAL DEF'TI-4 CIF F:F:OW 5 . 0 ~ 5  1:'~'. 
VtE1..13131 TY A'T' NORMAL DEPTH . 9.1fi9 F.P.S. 
fF?T'T'IC&L I)EPTH ,........... 4.1753 FT,, 
CHIT  I CAL VELOCITY ........ 11 . D m  F,,F>.C;. 
C:H 1 T I  C111.. SLUF'IK ........... 0.912m.5 % 



SIJH XiASIN 20, REACI-I 2 

CHANNEL CONFIGURATION IS TRAPEZOIDAL 
..................................... 

X * #  SOLVING FOR DE:P'TI.-I X X X  

BASE WlUTW .......... 20.000 F T .  
LEFT S:IDE SLOPE ..... :3.000 'r0 CINE 
~ ~ ~ ; t . i - r  SIDE SLOPE .... : 3 . ~ 0 ~ 3  TO ONE 
CHANNEL SLOPE ....... 2.90Cl00 % 
MANNINGS N .......... 0.035 

1;:ljF: XIES:[GN I)ISCI-{AH(SE ;; 7 4  r~ .. r : :: 
........... 
AREA OF FLOW ........ 52.000 S.F. 

.... WETTED PERIMETER ', 
h:. b4Y FT.  .... 

tiYURAI.JLIC I?ADILJ!; .... :l .593 FT.  
C;tiAIVNEL. TOF' WIUTE-I ... 3,r2.000 l::~,, 

FLOW COI\1I)I 'TIOI\I 1 !3 !<LJPE:F.:lT;f?I 'TICAL 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

* X #  F;OL.VIMI? FOR DEPTH 8 # #  

.......... HR!E bJJ:[I)TI-1 :30 .a00 FT. 
,,.EFT SIDE SLOPE ..... 4 .maul -ro CINE 
NIGHT SIDE SLOPE .... 4 .aB0 T o  OI\lE 
CIiANNEL. SLOPE ....... 0.7000a % 
MAMNlNGS N .......... C1. 0,35 

AREA C:iF FLOW ........ 54.00C1 5.F. 
LJETTED PEH:[ME'TE:t? ..... ;;n. n.l& ~'1'. 
I.iYDFiAL.ILIC R A D I U S  .... . ~1:.  
C:I.iANNEL 'T13P W:IiS"r'li ... :':@ . @a0 FT.  

i\ll:iFiMfAI- I:)EP"TH  IF' FLCIW ..... i .@am ~ : ' r .  
VELOCITY AT 1\10RlvlAL DEPTI-1 a ;3.284 ~ ~ 1 2 , ~ ; .  

CF: I T TCAL UEF"?'I-t ........... 0.729 F T .  
CII :[ T I C A L  VE!LL?C I ' T Y  ........ 4.653 F.P.S. 
(::I? 1 T I C A L  81 ... OPE ............ 2.22765 % 



CHANNEL CONFIGURfiTION I S  TRAPEZOIDAL 
------------------------------ex----- ............................... ----- 

HRSE WIDTt.1 .......... 25.000 f"T. 
LEFT S I D E  SLOPE ..... 4 .@00 'TO ClNE 
Nllril-IT S l DE SLOF'E: .... 4.000 TO OhlE 
i:!.iRNWEL. !;LOPE ....... 1.0000Vi i: 
MRNhlINGS N .......... 0 . VJ::;~ 

FOR 13ttSIOI\1 DISCt-II.)RGE ::;- 804. 809 [:. f'. $2 . ; 
. 

RHEA OF FLOW ........ 111.000 $;.Iz. 
WE'T''rE1) F:,EF(IME'sEK . . a , 9 : Fr'T a 

tiYUNALJLIC I:?AL)ILIY .... 2 . 2 ~ ~ 2  1:~. 
CI-.IAI\II\IEL. 'TDP w:[I)-~I.{ .... 49.000 I'FT. 

- 

NORMAL 1)EP'Tt.i OF I1:'LOW ..... :T.Q@VJ FF'T.. 

V E L O C T ' ~ Y  A'T NOF~PIUL. I.~EF"I'I-I . '7 n ?mi - *J  f:.F:I.!3. 
CRIT:[CRI- DEPTI-I ........... 2 . , 7 2 1 ~  1::"r 
CNI'I'ICAL VELEICITY ........ Ej.211 F.F)..li. 
CRI"S[CAL SLO13E ........... 1.5088:s 7. 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

h # X  CX3LVIhIG FOR DEPTI-1 h X *  

.......... 13A:Stl: L.JIT)TI-I I@.@@@ F-r'" 
LEF- r  51 rjE :;;LOPE . . , . . 2. -ro 1 3 ~ ~  
E I G H T  S I D E  SLOPE .... 2.l?~@@ "r.0 UNE 
CHAI'II'IEL SLOPE ........ @.90m@@ % 
MANNINGS N .......... GI. 0x5 

AREA OF FLOW ........ 4i3.@@@ S.F. 
WETTED I'EHIME'FER .... 2 3 . 4 % &  F T .  
t . IYDRIIUi lC F:;:ADILJS .... 2. @5m FT. 
Ct464NNtl:L. 1'01" W 1OTt.i , . . 22.01~0 l"~. 

NORMAL. : i : E P  i.ii FYI ..OW ...... -:: ..... ~,~JUGI r:,-. 
VELOCITY AT MURMAL DEPTH . 4.~445 lznpn5. '"' "' F'T' i:;HIT:IC~Ak_ I1FiPT1-I ...,....... A: . LJ 

CF:I-I'TCAL.. 0IZLOC:I'TY ........ 7.362 F.P.S. 
C R I T I C A L  SL-OPE ........... 1.94437 % 

1::LLIt.I CONDT'I'ION IS SUBCHITICAL.. 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

\ # #  SCJLVTNG FCIH DEPTEI I$# 

BASE WIDTH .......... 212).~00 f'"'r. ..... L-EFT S I D E  SLOPE 6.@12)0 TO ONE .... Rl(3t.I'T S IDE  SLOPE 6.Gl00 'TO CINE ....... I2biANNEL SL-OPE :I. 11163000J X 
MANNTNGS N .......... (i3 . U 3 5  

FOR DESIC3N DISCI..lAFtEE ::: 347.m'?3 C;.F.S- : 

AREA C)F IFLC3W ........ h4.VIU0 S.F 
WE'T"rED PEHIIvIETER ..... 44. 33 1 ,:.T 
HYDRAIJLIC RADIUS ..... 1.. $44 i-'T . 
I:!-IANNEL 3 W l l  ... 4.44. @@0 FT . 
I\ICIRMAL. I:)E:PTt.i OF: 121..UW ..... 2.@0@ IFT- 
VELLICXTY c$T NORIvII:~L UEF:'"I'I.-I . 5.42:;; F.P.S. 
I':H :I 'T' T C:RL DEF"T'l-1 ............ 1 . '754 F'l . 
CRIT ICAL  VELOCI"I'Y ........ 6.48:s F:.P.S. 
CHI -r I C:AL. SL.UF'E ........... 1 , u ~ a 7 . 2  x 



SlJH I3RSII'd ITC, I7EACt-l 4 

CHANNEL CONFIGURATION I S  TRAPEZOIDAL 

% % b  BLlLYING FOR DEPTH SX$ 

RASE W :[ D'l-t-I ........... 30.1131130 FT. 
LEFT S I D E  SLOPE ..... 2.0113El TO ONE 
RIGHT S I D E  SLOPE .... 2.00El TO ONE 
CHANNEL SLOPE ....... 63.5U00D % 
MANNINGS hl .......... Q. 035 

AREA OF FLOW ........ 280.0El0 S.F. 
WE-i'I'ED i2ERTMETEH L- '7 .... .JL .361 FT. 
IiYL)HAI.JLIL: WADPIJS .... 3.8213 F T .  
CHANMEiI.. 'TCJP W 11 D-iH .... 50 .i3OEl I'T. 

...... NORIIAL. DEPTI-i (IF' fTL.[3L\J 5.00Q fyT. 
VELUCITY A'T h!ORM/"I DDEf:'Tt-! . 7.336 ~T.P.s. 
CRI  TICAL. DEPTH ........... 3.841 F'T. ......... C R I T I C A L  VELOCITY lEl.137 P.P.S. 
C R I T I C A L  SLOPE ........... 1.43450 i: 

FLOW COhlT) I T  1 l:IlV I S  SUBCR:I "I" I CAL. 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

RA3E W ID'Tt.1 .......... 20.I1)IDm F'T. 
LEFT' S IDE  SLOPE ..... 5.0GIID 'rC3 UIUE 
RIGHT S IDE SLUPE .... 5.0063 TO 131\IE 
CHUNNEL SLOPE ....... 0.600U0 % .......... MANNINGS N 0. ID35 

FOR DECSIGN DIE3CHARGE =A 2 5 6 . 8 7 4  C.F,Ci. E 
........................................................................... 
AREA OF FLOW ........ 60.0IDtI 9.F. 
WETTED PE:RII"IETEA ,.... 463.396 F:T. 
1,-IYDHAI.IL.I13 RADIUES .... 1. .4t3!5 FT.  
C:t.!AI\IIUEL. TOF' L.J:IU'T'kI ... 463- ViID0 F T .  

..... NORMAL.. DEPTI-I I:)r= FLCIW r:.amm ~~'i-. 
VEL..OC17'Y AT NORMAL. UEP"I'l-1 . .4 .2U i. F . F' . S . ........... CR : [ 'T 'X CAL DEPTI-I 1 5 0  IFT . 
CHI'I'ICAL LIELDC:I1'Y ........ 6 u 1 1: n F:- • g ,, ........... CHIT  l CAL SLOPE 2.02821. % 

FLOW CONDI ' r I  DN I S  SUBCHI 'TICAL.. 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

t L B  SOLVING FOR DEPTH 8 8 8  

BASE WIDTH .......... 26.UG30 FT. ..... L.EFT SIDE SLDFE 3 .V~BV~ -rn CINE .... RIGHT S I D E  SLOf)E :5.0@0 TC3 ONE ....... CHANNEL SLOPE 0.70@@0 % 
MANNING5 M .......... @.@:;a 

):[IF< liESIGIU UISCI-lA!i:CiE ;. 49H'?.7(8@ I::. Fr . S. :: 
- 

AREA [.>F FLOW ........ 400.M00 S.F. 
WET'TED F'ER:[METEF: .... '76 . 57.7 ~7-r . 
HYDI?AL.iLIC: f%AD:ILIS .,... L- ... r .  -> LL-. ,Y p.2 FYT . 
I:I.-IN~INEL. TOP ~ l i ~ ~ t - I  . ., . ' 7 4 . ~ 1 ~ 3 ~  ~r:-r 

NORM/'IL. L E I  OF: I"'L.DW ...... B.@00 F T "  
L'EZLOCITY AT NOI;:MAL DEPTI-1 . 1.2.474 F.P.S. 
I:R 1.r I C:AL I)EPT~.I ............ 7.766 FT. 
CHI  T I C A L  VELOCITY ........ .L 7 cl . (LIT-P ..)r.t F . I:, , s . 
CF: I "I T CAL SLOPE ........... @.#08@S % 

FLOW CONDITION I S  SUBCRITICAL 



CHANNEL CONFIGURATION I S  RECTANGULAR 
....................................... 

X8# SOL.VING FOR DEPTH $ # 8  

RASE WIDTH .......... 10.000 FT.  
L E F T  S I D E  SLOPE ..... 0.000 TO ONE 
RIGH'T !SIDE SLOPE .... 0.000 TO ONE 
CHANNEL SLOPE ....... 0.40000 % 
MANNINGS N .......... 0.015 

FOR DESIGN DIEiCtiAFIGE := 285.812 C.fY.S. :: 
".." 

AREA OF FLOW ........ 30.000 S.F. 
WE:T'T'ED F"ERIMETEF: .... 1 b. 1300 f:'T . .... tiYDRAL.ILIC RADILJS %.r3'75 FT .  
C:~~ANNIL. TOP WIDTH ... iu).cl(ilo F-r. 

NORMAL. ISEPTI.1 01.' FLOW ..... 3.000 F T .  
VELOCITY AT NORMAI.. I)EP'Tti . y.527 v .p .5  
C R I T I C A L  DEPT1.i ........... 2.938 1::'T. 
C R I T I C A L  VELOCITY ........ 4,720 F.P.S. 
C R I T I C A L  SLOPE ........... 0.42441 % 



CHANNEL CONFIGURATION IS RECTANGULAR ..................................... ..................................... 

X(bX SOLVING FOR DEPTH % $ %  

BASE L< I II'T'I-I .......... ~m.aua r7-rm 
L.EFT SIDE SLOPE ..... @.man ~ i l  C~I\IE 
RIGHT SIDE SLOPE .... D.QKJ0 TO ONE: 
i:l-lr?hlNEl.. SLDF'E ....... 0.4WlIDID ): 

MAI\IN:iNGS N ........... (%I. 0:?-. .s ..I 
F:OR 1:)ESIGN I)ISI:::t.iARGE z:: 22.77r? C.F.5. : 

..... ...... ..-......- - 
........ AREG OF FLOW I 0 . 0 m m  S.F.  

bIETT'ED PEA IMETER ..... 'L'" . .,. . ~ Q G J  17.r 
I-IYI~F:AL.II.. :ii:3 !::AD I U S  .... ~ n , ~ ~ : : ~  f:-r 
i::I.iANIIII.':L. TiJF' L J " 12) . ' 1 - 1.1 ... i a . ~ ~ ~ j a  r . ~ ' ~  

l i I 1 " l L .  1:)EPTt-i O F  F'1-01.J ...... I "mom ~: . r .  
C'E:LiIC I T'Y 6jT l\lOf?P!AL_ DEPTH ~2 . Ti753 1:; ..P.B. 
i:~ I T I CAL DEPTI-I ........... El ,, 5x5T F,- . 
I:FI':['7ICAl.. VELi3CITY ........ 4 . 254 I": I p " a l  3 

C:RI'T'ICAI. SLOPE ............ v, i,. 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ------------------- ....................................... 

# % $  SOLVING Fi3H 1)EP"I'I-i I## 

BASE WIDTH .......... 20.m1~m FT'. 
LEFT R IDE EiLOPE ..... 2.000 Ti3 ONE 
RIGt4'T S I D E  SLOPE .... 2 . 0 0 0  T O  CINE 
CtiAMNEL SL-OPE ....... 0.7li)00B1 % 
MANNlNGS N @ n : y .  .......... r S.J 

FOR DESIGN DISCHARGE = 407 .549  C.Fr.S. : 

AREA OF FLOW ........ 78.OQCI S.F. 
WEI~-TE:D PERIIIE:TER ..... ; ~ z . ~ s , s  F-'r. 
t4YDIINI.JLIC FIAI):[LJS .... 2.:3;;4 1-T. 
i N I .  'i'l3P J l ' l i  ... 32. UVJU F1'. 

~ f l l i ' ~ ~ ~ .  L)EI'I‘~I-~ 01:: FL.CIW ..... :3.000 i--T. 
VEL.CII:ITY A'T I\JLIRMAL 13EF'TI-I . . .- -.>5~ F ,::s . !jo 

1.X I T :ICAL IIEP'1'1-i ........... 2 .426  F:T. 
C H I T I  C:AL VELOC:I'TY ........ 8.6197 F:.F'.S. 
CR I ' T  I CAL. EiLOrJE ........... 1.. 626353 % 

FLOW 170N1) I'r 1131\1 I S  SUljCFi 11' I C:AL.. 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

X.$b PIiLlLVlNG F0i3 DEPTH $ $ I  

RASE WIDTH .......... iW.#WW F'T. 
LEFT S IDE SLUF:'E ..... 0 7'1:) ONE 
RIGI-.IS' BIDE: SL-OPE .... 2 0 3  "r0 (3145 
S,tiANNEL SLU12'E ....... 2.7#WO!il % 
MANNINES N .......... 0. i3:35 

AREA i.IF FTLUlrl .,....... 413.G3Wa 5i.F'. 
WETT'E:U 13Ei31ME'TElI .... 23 .4 j . b  1:~. 
IiYDFi'AI..JLIC: f:Z$W:II.JS ..... Il'.ilSG3 FT.  
i::I-+ANNEL. "r131" W :[ 1)-TI-l ... ""2 A. 4. . pjaa F:T . 

..... I'ICIF?I?AL. DEPTH CIF" F'L..OW 3.iiiG1# FT.  
VE:L.C)C:I'rY f'i'r NOHHAL.. UEP'1-H . :1:1.258 F.P.S. ... i:RIT:ICAL I)EPTt-l ........... j.531 FT.  ........ CRIT ICAL  VELOCITY 8.964 F.P.S. ........... i:R I T I CAL SL.OPE 1.3@2&4 ;: 



CHANNEL CONFIGURATION IS TRAPEZOIDAL 
..................................... 

arm soi-VIN~; I : ~ R  r)EI=-'rk-l a a a  

BASE WIDTH .......... 60.0Vl0 FZT. 
LEFT SIIIE: SLUPE ...... 2.500 TU ONE 
Rl l i t i 'T  !SIDE: SLOPE .... 2.500 TO OhlE 
CHANNEL SLOPE ....... VJ.3000ffl % 
MANNING5 N .......... Vl.095 

[=OR DESIOIV I:):[EjCI.lRFtOE 3. '7550.650 C:.Iz.S. : - "--- .... .-.... 
AREA C I F  IFLUW ........ 85l2.000 B.F. 
WETTED PERIMETER .... 1 13.  €352 IF-I'. 
I-~YDRAIJL.IC': l i A D l l ~ 1 2  .... '7.,466 F'T. 
CtlANI\IEL 'i'i3F) W1U"i'I-I ... 1 1kl .M00 F T  . 
NURIvIRL. DEP'I'I-i 13F F'L ..OW ..... 10.ffl00 F-'T'n 
VEL.13C1 TY /\'I- NORMAL UEF'-I'I-I 13.t383 t7.F'.3. 
CR1TIC:AL. X)EP'Tti ........... "7.111 F T .  
(XI-~ICAL.. VELOCIY" ........ 1 3 , 6 5 2  F ~ ~ ~ s .  
CR T T :[ CALM LiLCIPE ............ 1.22930 % 



CHANNEL CONFIGURATIDFI IS TRAPEZOIDAL 
--------------------------------===== ................................ 

.......... BGSE WTD'l-1.1 :l5.@Q113 FT.  
LEFT S I D E  SL13F)E ..... 2.0L30 TO ONE 
RIGHT S I D E  SLOPE .... 2.0LiPD TO ONE ........ I::HANI\IEL SLOPE .:: . r mmam x 
MANNINGS M .......... @ . D 4 0  

AREA CiF I-'L.OW ........ 6:?.0Cl0 S.F. 
.... WETTISD PEFiIMECTEF? .213.416 F'T. 

IiYDRALlLI[:: RAS)II.JS . ., . . '2.217 F:T. 
CII-iANI\IEL 'Ti3P WIDT!.! ... 27 .@00 F'T. 

NOtlMAL I?EPTki CiF: FL.CiW ..... 3 .  0 0  Fr'T. 
VELOI.:ITY AT IIICSKlvl~iI., DEPTi-l - ~ 2 . 1 5 ~  4 [: . I:' .S. 
CFr I T I CAL. 1)EPTti ........... 3.097 F. 
CRITICAL. VELIJISI'TY ........ H.7Bb F.I2'.E;. 
C R I T I C A L  SLOPE ........... 1.8392@ 'i. 

FLOW CONDIT T ON IS SUPEHCHTT 1 CAL 



CHANNEL CONFIGURATION IS RECTANGULAR ..................................... ..................................... 

% h %  ?30LV:[I\IG FOR IIEPTI-1 8 % $  

WAGE WIDTH .......... 1u.ocnrn F-r .. 
LEFT S IDE SLOPE ..... 10.G30F'J TO ONE 
RIGHT S IDE SL.CIPE ..... G3.MG30 "TO CINE 
CHANNEL SLOPE ....... 1.1G)IZ)OW % 
MANNINGS N .......... F'J . m - w  3 ~ 1  

ARER OF FLOW ........ 4VJ.UG3GI S.F' 
WE:S'TEI) PERIIYEIER .... 1 8 . ~ ~ 0  rzTm 
tiYIIt'RLJL.IC HADILJS .... 2.222 K T .  
CI.1ANNEL TOP W :[D"TI..I ... 1lil.G300 FT.  

WUHMRL. IjEF'T1.i OF IzL.OW ..... 4. U0G3 k7"r' . 
VELi3CITY A'T NORMAL DEF"TI.1 . 7 ,, 583 1:. F A "  s .  
CRI"TICAL DE.:I'Tti ........... 3.057 FT.  
CR I 'r I CAL VELCII: I 'TY ........ Y.922 F:,P.S. 
CHIT  I C A L  SLOPE ........... 2.32549 % 



SLJB B A S I N  5 B ,  f;:EACH ::j 

CHfiNNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

m SE~L.VING I:~~JR nEP1't.i mrr 

BASE WIDTH .......... 1 0 . 0 a u ~  ~ r .  
LEFT S I D E  SLOPE ..... 2. T13 L7NE 
RIGHT S I D E  SLOPE .... 2.O00 T(3 UNE 
CMANWEL SLOPE ....... 0 . 4 0 0 0 0  % 
MANNINGS N .......... 0. !330 

AREA City FLCIW ........ 48.000 S.F. 
WETTED f='ERIIIETftR .... 215. . I &  I T .  
I-IYX:)RAL.I!-.I C f?AI:):[ LJS .... 2.05m [ z - [ ~  

C:tiAI\INEL. '!'OF' W I L)'l-I-i ... 22.  !2lVI0 FT.  

NORMf'Il. I)EF'Tti Of:' FL.I:1W ..... 21 . IIJWJ 11-"T . 
VELOCITY A'T NCIRMAL I)EPTti . 5 . 1: . f:, . 5;.  
CF'C I -r I CAL DEP'T'I-i ........... 2 . 2 5 ~  11.. 
C H I T  I C;AL VELOC S TY ........ 7 . 4 3 8  F.P.S. 
C R I T I C A L  SLOPE ........... 1 . 3Cji955 i: 



SLJB BAEj:[I:.I 512. REACH '? ..... 

CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

$ #  YiC3L.VINI; FOR i:itfF'"rti $ $ %  

BASE WIDTI-I ............ 10.000 F7T. 
LEFT S I D E  SLOPE ..... 4 .Om0 'SO ONE 
'?1:131.-IT B I D E  SLOF'L? ..... 4.0O0 T13 ONE: 
CHANNEL SLOPE ....... 2.E300Gl0 % 
IIANI\IPNGS N .......... 0.045 

FOFt I)E!SI13l\l I)I!ZCI.-IRFtGE 2.44. 0 4 0  C:. fT .  S.  r 
. .... 

AREA C)fT I:'l .... OW ........ ?56. V100 S . f= . 
WET'T'ED P[;:NIME-rER . . . ,-L&. 4 7 2  f " ~ .  
I-.IYDAAIJL.IC f:i'A13ILJ9 .... :I .ZZY ~ " ' r .  
C::t.IAI\Ihlf:L '1'01' W IDTI.-I ... 2tr. LilO0 IFT 

I\.ICIITiIvlCIL.. DIZP1-1-l OF FL..DW ..... 2n0L3L'l FT .  
vEt.C)C:I'r'r' KT' NORI~IAL ... I:)EPTI-I . ,5.'7-74 F a p a s .  
Cf? IT I CAL 1)EB'T'H ........... 2.61 16 fr'T . 
CRITICAL. VELL3CI"TY ........ 6.701 F.P.6. 
C:H I T  I C:AL. SLOF'E ........... 2.b95bli) X 

F'L-I:IW C:C3ND I ' T  I ON % L; 5IJPEFICRT'T :[ CAI.. 



CHANNEL CONFIGURATION IS TRRPEZOIDRL ..................................... ..................................... 

X X O  $iOLV:[l\IG FOR DEB'I-H % % #  

.......... B(4SE WIDTH i0 .DD0 F T .  ..... I-.EF-T S I D E  SLOPE 4 .0!i30 TE) ONE .... f'< j'Gt.l"T S I D E  !';L[)pE 4.DD7JG1 TO ONE ....... 131.iAhlhlEL. SL-LTIPE (>.50G!J7JG1@ X 

.......... MAI\ININGS N El .  @4!5 

[Zi'J[:{ I:)ES%GN I)SSCI..1Q[+GE := :3'71,.837 (3.1Z.S. ,, 
... .- .-. ... -. - .. .- .-.- - -- - .- -.. - .- - 

RHEA 13F L O  ............ Z;C,.tS@O S.F. 
WL::"1"'sI:'i3 p,.... " 

... cl~:IIYIE'T'EI:R ,;!& . 472 fq ,, . .... 
.... I i Y r R J L  : : J  ,-. .... :i . :>:jrj F:T. 

CFiRhlNEl.. iCjp b1I D'yki . . .  :26.&3&3@ f:T. 

NORMAL. IjEf:"rb.I OF Fl..iSW ..... 2 . Q@L_? F:T' . 
VELOCITY A''[ NDI'ZHAL.. DEPTI-I . I. &3 . -v79 .-.& F . ,7 ,, !3 . 
GRIT I CRL. DEP'TI.1 ............ 2 .5 19 F"T . 
IX I ' T I  CAL VELOC 1"iY - /.353 F " P . S .  ......... 
CRITICAL. SLOPE ........... 2.1234% :< 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

HASE WIDTH .......... 10.lo0lo FT.  
LEFT SIDE SLOPE ..... ~ . M G ~ O  TO ONE 
KIGI-IT B I D E  SLOPE .... 7 .OOM 'TO CINE 
CHANNEL SLOPE ....... l .CaCaOtaCa Z 
MANI\IINGS N .......... 61.035 

F::IIH DESIGN UISCHRHGE ::: 154 .251  C:.,F.Ei. : 

&RE& OF FLOW ........ 28.UlN1 S.F. 
WETTED PEHTMETEFI .... 18.'?44 FT.  
t,iYUHAIJL.IC IRADl:l.lS .... 1.478 FT.  
C;IIANNEL TOP WIU-T~~ ... la .lOO(%l F.r 

NOHMAL.. DEPTH (31:- FLOW ..... -. ' . ,..'r"" 
VEL.OCI-I-Y A-r I~ICIKIVIAL.. UEP-I-H . XJ . 5cac7 I: a r:c a Fj " 
CK I T I ChL DEPTH ........... 1 ."j'24 l::'j,, 
CKITTCOL VELOCITY ........ 6.652 i;:.p.:;o ........... C;H I l":[ C;AL. SLOF'E: l .!34523 % 

FLOW CUND I ' T  I ON 1: S SURCKI T I C A L  



SUB HRSlN 5E, REACH 3 

CHANNEL CONFIGURATION I S  RECTANGULAR ..................................... ..................................... 

$ 8 1  SOLVING FOR DEPTH Y S S  

BASE w : [D- r~  .......... 15.mmm f = ~ .  
LEFT S IDE CiLCIPE ..... 0.8G30 TO ONE: 
RIGHT S I D E  SLOPE .... 0.0m0 TO ONE 
CHQNNEL SLOPE ....... 1 . m0im x 
MfANNINGS N .......... @.@I5 

AREA OF FLOW ........ 3@.C?V)ID S.F. 
WETTED !='ERIMETER .... 19.0BV) fzT. 
'.iYDRAtJl..IC RAUIUS .... 1.577 F T  . 
I:HHNNEL. TCIP WIDTH .... ~S.CIGIUI FT. 

..... NORMAL. I:)EPTH OF' F-LOL~J 2. umm F-'T. 
VELOCITY AT WIJFIIIAL DEPTH . 13 .433  F.P.S. ........... CE'I'S I C/hL 1:)EPT'H 2.819 FT.  ........ CRIT ICAL  VELOCITY 9.530 F.P.S. 
CRIT ICAL  SLOPE ........... g, .  YE:=^ .SAJ rZ . % 

FLOW CONDITION i S SUPERCHJ.i I CAL 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

RASE WIDTH .......... 15.W00 F T .  
L-EFT Y TDE SLOPE ..... 2.1300 TO ONE 
RIGHT S I D E  SLOPE .... 2.000 TO ONE 
C:FiAhINEL SLOPE ....... 0.60000 % 
MAI\ININGS N .......... 0. 035 

FOR I)ES I ON I:) I SCI-IARGE = :352 .275 C . fy . S . : 
-.--.- - 

AREA OF FLOW ........ (33.OP)P) S.F. 
WETTED PERIMETEH .... 20 .4  1 t> ~ - r  . 
t1VDHAl.IL.:IC RAUIUS .... 2.2 17 I'T. 
C;I.~AI\JI\IEL. 'TOP w P w.'~I-I ... 27.  WWB FT. 

INOF'~MAL. IIEPTI..I OF FLOW ...... 3 .1300 F"r'. 
VEL.OCITY A T  NOI?MAL DEPTH . 5.";cjq F Up . C' L) I 

CRTT'ICAL DEPTH ........... 2.312 FT.  
C H I T I  CAI. VELOCITY ........ '7.764 F.P.S. 
CRITICAL. SLUPE ............. 1.74549 % 



SUB BASIN  5E, REACH 5 

CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... 
--------------we--------------------- 

YX;K SOLVING FOR 1)EF'TH # X X  

BASE WIDTH .......... 20. 0E30 F T  . 
LEFT S I D E  SLOPE ..... 2.6300 TO ONE 
RIGHT S I D E  SLOPE .... 2.000 TO ONE 
CHANNEL SLOPE ....... 0.5E3000 % 
MANNINGS N .......... 0. 030 

F'OH UESIGN DISCtiARGE ::: 480. '729 C.F.S. : 

&RE& OF FLOW ........ 78.000 S.F. 
WETTEU PERIME'TER .... 3 3 . 4 1 6  FT.  
HYDRAULIC RADIUS .... 2.934 FT.  
CIiANNEL TOP WIDTI-I ... i32.000 FT. 

NORMAL.. I:)EP-r~ UF FLOW ...... 3.000 FT. 
VELOCITY GI- IVORI~IAL I~EP'T~I . 6.163 F.P.S. 
C R I T I C A L  DEPTH ........... 2.405 F'T. 
C R I T I C A L  VELOCITY ........ 8.6357 F.P.S. 
C R I T I C A L  SLOPE ........... 1. i Y 7 5 4  % 

FLCIW COND 1:-r I Or,) :i S SUHCR I ' T  I CAL 
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CHANNEL CONFIGURATION IS TRAPEZOIDAL ..................................... ..................................... 

bS4 SOLVING FOR DEPTH $ $ 4  

.......... NAGE WIDTH i 0 . m i m  rZ.rn 
LEFT S IDE SLOPE ..... 2.m0@ 'TO OI\IE 
RIGH-r S IDE  SL.UPE .... 2 . Q0i2 : !:> i.3NE 
C~~ANNEL SLOPE ....... 9 . ~ m 9 a  x 
MANNINGS N .......... 0 .  0:35 

6REA OF FLOW ........ 12.63012, S.F 
WETTED PERIMETER .... 14 .472  FT.  
~~YDHAI.JL I c HAD I US .... 63.~t29 FT. 
CHANNEL- 'TOP W :IDTI.-I ... 14.1361(0 FT. 

NOHWAL. I)EPTFI OF FL.OW ..... i . O V ) ~  ~ " r .  
VELOCITY AT NORMAL DEPTH . 11.550 F.P.5. 
CRIT ICAL  DEPTH ........... 1.610 F T .  
I:R I T I CAL VELUI, :I TY ........ 6.472 F.P.S. 
CRIT ICAL  SLOPE ........... 1.4635'7 % 

FLOW C:OND I T  I UN :IS SUPERCRI T I  CAL. 



CHANNEL CONFIGURATION I S  TRAPEZOIDAL ..................................... ..................................... 

$ $ $  SOLVING fZUH UEPTI-I 8 $ $  

EIA8E W:IDTI.I .......... 40.t10U F-1-. 
LEFT S I D E  SLOPE ..... 1.0VJEl TO ONE 
HIGti'T S I D E  SLOPE .... 1 .VJVJM TD 01% 
CI-IfANNEL FiLOF'E ....... 0.ZlfflElVJVJ % 
M&NNINGS N .......... Q.V115 

(4REA OF FLOW ........ 17h.0VJU S.F. 
WE:T'T'E') ["EI:;IMETEH . . :51.314 F7'. 

..,. I~iYIll~/-iI.JL..I:C: FIFIIIIIJS .... .,::, . : .  VJ 1: T . 
C;t.lbINNE!L ... 'il:lP W:fD"I"I-4 ... 413.VIU)VJ FT.  

NORMAL UEPTI..~ or= IFL-OW ..... 4 .UU)C~ :1'r 
VELOC:['TY AT MCiRIII:!iL. 1)E:P'Tt.I . iz.x.+1 f:.P.$;. 
C R I T I C A L  DEPTH ........... 4 . 3 4 1  F:T. 
C:HITICAL.. VELOCI'TY ........ 11 " 2 8 4  F:.P,,?=. 
I:RIT'I:cAL. SLOPE ........... VJ.22544 % 



SUB RASIN 56, REACH 2 

CHANNEL CONFIGURATION I S  TRAPEZOIDAL ..................................... ..................................... 

X X X  !1313LVIl\lG FIST-! DEPT1.I X $ X  

I:(A!;E W I DTI-I ........,.. :l0.V1C30 i'i.. 
LE:FT S I D E  SLOF'E ..... 3.V10t3 TO ONE 
RIGHT !SIDE SLOPE ..... 3.@0@ TO UNE 
I:~~AI\II\JEL.. SLOPE ........ 2.90mmc3 x 
MfiNNINOS N .......... 0 .  L1.15 

/iREA OF frL.13W ........ 2 1 . 7 5 0  3.y. 
WETTED PERIMETER .... :1 .~?.4~37 FT. 
HYDRAULlC RADIUS .... 1.116 F T .  
CHANNI-TL. TOFA W IDTI-I ... 1'7.G3@0 F'T. 

..... I NORlbIAL UEPTH 01: FLUW 1 . 5mm ~:"r . 
0EL.OC I TY AT NOKIYIAL. DEIS-i1.i . &.a51 F.P.S. 
C R I T I C A L  DEPTH ........... 1.477 FT.  ........ 

I 
CH1TIC:AL. ?,ELOCI'TY 6.067 F.P.S. 
CR1TII:AL. SLL3PCr: ........... 2.92511 :I 

FLOW E:ONDI'TION :[ S SUUCRIT ICAL- 



CHANNEL CONFIGURATION IS TRAPEZOIDAL ------------------- --------------------===------------ ------------ 

BASE W:1D'T'ki -'I_ .......... ,.:,.J.@tl2)(2 1.r. 
ILEFT S IDE SLOPE ..... 3.000 'TO CINE 
I.i:IGI-fT S IDE  SLOPE .... 3.0!L30 "I'O ONE 
IiXIANWEL SLOPE ....... i .(d(BD00 % 
I'IANNI NI;B N .......... 0. 035 

FOR 13E5 1 ('jl\l DISCHARGE.: ;; :,:&,!L32. C?:S.;m C: . p:. 2 ,  :: 
. . 

RRER OF' fzLC)W ........ 1 ,  5i.F'. 
WEXY"I) PERIMETER .... 7 2 . ~ 4 ' 7  F'r. 
I.-1YDF;::ALJLIC IFitlDILJ5 , 7:'""' F:"T' . .... ..-Id? 

I~E.IHI\IMEL TC3P I4ID'T'H ... '71.(ifl%,F3 FT. 

NI:IRPIAL.. 1:)EP'l-ti I:3F: FLOW ..... 6 .000  F.1-. 
VEL13131'T'Y R'I' NOFtMnL DEF:'TI.i . i 1 rn '::':,.a .-a%> " f:, . 9 
CHIT  :[ CAL l)EfJ'TH ............. 5.803 l::T. 
CHI  "I ICIRL VELOC :['TY ........ :L :l . (34'7 I= w 1:' . S . 
CHI'TICRL S L W E  ........... 1 . 1 3 7 6 8  % 



APPENDIX 'I" 

MISCELLANEOUS DESIGN CHARTS 
FOR TIME OF 

CONCENTRATION ESTIMATION 





Sheet flow where 

Sheet flow is flow over plane surfaces. I t  usually 
occurs in the headwater of streams. With sheet flow, 
the friction value (Manning's n) is an effective 
roughness coefficient that includes the effect of 
raindrop impact: drag over the plane surface: 
obstacles such as litter, crop ridges, .and rocks: and 
erosion and transportation of sediment. These n 
values are for very shallow flow depths of about 0.1 
foot or so. Table 8-1 gives Manning's n values for 
sheet flow for various surface conditions. 

For sheet flow of less than 300 feet, use Manning's 
kinematic soiution (Ovenon and Meadows 1976) to 
compute T,: 

Tl = travel time (hr). 
n = Manning's roughness coefficient (table 8-11. 
L = flow length (ft), 

P2 = 2-year. 24-hour rainfall (in), and 
s = slope of hydrduiic grade line (land slope. 

fffft). 

This simplified form of the Nanniny's kinematic 
solution is baseti on the follow in^ (1) shullow steatly 
uniform flow. (2) constant intensity of rainfall ewes* 
(that part of a rain available for runoff). (3) rainfall 
tluration of 24 hours. antl (4) minor effect of 
infiltration on travel time. Rainfall 11el)th can he 
obtained from appendix B. 

0.007 (nLP.8 
Tl = [Eq. 3-31 

(p2)o.c ~ 0 . 4  Shallow concentrated flow 

Table :I-].-Roughness coefficients (Manning's n) for 
sheet flow 

Surface description n' 

Smooch sufidees (concrete, asphalt, wavel, or 
bare soil). .................................. 

.......................... Fallow (no resiilue) 

Cultivated suils: 
Residue cover < 20% ...................... 

...................... Resiclue cover > 20% 

Grass: 
Short pasy prairie ........................ 
Dense  asses'. ........................... 

............................. Bermud;lyr*s 

........................ .. Range (natural) .': 

After a ml~vimum of RIM feet. sheet l l ~ w  ~tsually 
becomes shallow concentrated How. The ;tvelage 
velocity for this flow can be tietermineil ii.0111 ligure 
3-1. in which avefitKe velocity is a function of 
watercourse slope antl type of channel. For slopes 
Ims than 0.005 fUft. use equations given in appenciis 
F for figure 3.1. Tillwe a m  affect the tlilrrtion of 
shallow concmtrate(1 flow. Flow mny not ;~ltvi~ys he 
~lireetiy (L)wn the watershed s1ol)e if tillaye runs 
across the slope 

After determining avel-.iye velocity in tirure 3-1. use 
equation 3-1 to estirn:~te t~:~vrl time tiw the sh;rll~~!v 
concentl71tetl flow segment. 

Open channels 

Open channels are ~~ssun~e t l  to hegin tvhrrr su rv ry~~<l  
cross section informatkln has been ~1htai1it.11. t\.ht-rc. 
channels ;ire visible on i~eriai photoqnil)hs. or wher~. 
hlue lines (intlieati~is streams) al)lrexif- oti Lrliitrtl 
States Geoh)*cal Survey (USCS) ~~t~:ulnt~icle  shtst-ts. 
Manning's efjuation or water sc1rf:lce pr~)lile WIHJ~IS:" 

Light underhruah.. 0.40 infilrmation c:ln be usetl to rrtimate nvel:rge t1o\v ........................ 
Dense un~lerbrush ......................... 0.W veicxity. Avefi~ge flow vehrity is unitally tletc.r~ni~~rd 

for hank-full elevatic~n. 
'The n values an. a el,ml~lxiLe t,f iuli,lrn;llhon r.t#ml,ilr.li hy&miw-- 
(1I)ffli). 'I 'Inelu~lrs qm.it.a such ~u. ww.(~inc iovt.p!;wr, hluupr.~sx. huwalo 
<raw. hlue PLW. iuzd II:LL~VP mixLun!fi. 
'Whcn srlc~linp n. ccmsillcr c.0,vt.l. tu i b  h r i q h l  oi ;d*nul 0.1 11. T h i s  
is the sn1.v 1 ~ 1 1  trl Lhc iliml i.ltver :h;d will i,hslruel shvel Iluw. 

(210-VI-TR-55, Second Ed., June 198ti) :I-:: 



1 2 4 6 10 20 
Average velocity,  f t / sec  

Piwre 2.4.-Avernue velaeitica fnr abimatine trnvel time fin x h u l l ~ ~ w . c n ~ . ~ - ~ ~ ~ ~ . x .  

(210-VI-TR-55, Secwnd Ed.. June 1986) 



APPENDIX 'J" 

HEC-I HYDROLOGY RESULTS FOR A 
1 0-YEAR 24-HOUR DURATION STORM 



tIIIItIIIIttttttIttItItIt1ttItttttItttttI 
I I 
I RMO HYWI(IGRIIPH P W '  (HC-I) t 
t BY THE M IN FEBRWRY 1981 t 
I RNISm82AL688 t 
I t 
1 RUN MTE Rlllbl1998 TIE 141143:ll 
t t 

X X XwXXXXX XXXXX X 
X X X  X X X X  
X X X  X X 
XXXXWXX KXXX X XXXXX X 
X X X  X X 
X Y Y  X X X 
X X XWWXXXX XXXXW XXX 

1 t 
t WDSON W(D rnIRTES, IK. I 
t HYwmrnIST m CIVIL ENGIWEWS t 
t 7815 # TlDWRL SUITE I07 t 
t W T M ,  mffi 77892 t 
I (7131 895-8322 t 
t t 
IttttttttIttIttttttttttttttt1IttttttItt 

THIS PAOGAIY( REWXS dl PREVIOUS W1DNS W KC-I KNOLRl ffi EL1 (JFH 73, HECIffi, KCIDB, RND ECIKM. 

ni WINITIolls ff VARlABUS -RTIIIP- PW) f(TIOR- HAVE aWWZD FRG? THDSE LEO WITH THE 1973-SME IW S T R W E .  
IIE WlNlTIM IT W- M fMMD W CHRHGED WITH WISIDNS Mm) 28 SP 01. THIS IS TIE FORTRRM7 WIDN 
W WIW: kwEM 0LITFl.m 9Jmb9n , S1WE Emu m CALCURTIDN, DSS:IIRITE ST& m m ,  
DSSrRULD TIE SERIES RT DESIRED CALWAIIW 1NlERVRL LOSS FAE@£€W PW) MI IffILWTIC6L 
KI#WITIC WE: NEW FINITE DIFFERMCE &GORIM 

KC-! INPUT PAGE I 

1 ID FCDK CRM IRED: FIS, JllB NO. 7833 
2 ID I$-YERR 24fR MRArlON STORtt 
3 ID FILE = 70331W.IN : 61112198 trl  
4 10 STDldl PREClP : 5 yl Area = 2.48" 118 SI = 2.4Ru, 15 SU = 2.5', 26 58 = 2.33' 
5 ID STBm PAECIP : 35 9i 2.28' 

I 
I 
t It11 Revisions: 

4 
k 10/15/BP tri - File subnitted to agencies as part of Prelim. Report. 
I 
I 10llblfi9 trl  - Changed Basin I t  LU rard. Was - LU,,.50,.28,8.6 
I Na - W,.58,.28,0.6 
t 
I 12112189 trl - The fallming changes nwe & in ordw to address 
t PIir btaaedi's cmerns that the calculated rputinq 
t flar ti= did not agree with the inplt fkskingu 

RPPWIX J -CRVECREM 
18-YEAR 2 4 - W  STW 

Page I 



K coefficient. The d i f f e r m e  i n  timing cwld affect 
cabined peak f l a  rates a t  cabination p in ts .  

1. M15-16 : hr@d ffiteps f r m  4 to 5. 
2. RllZO-23 : Changed f f i t ep  f r o l  4 to  3. 
3. W3-24 : Changed NSteps frtr 5 to  6. 
4. MU-25 : Changed ffiteps f r m  1 to 2. 
5. lda5.17 : Changed Steps fra I to 2. 
6. RH18-21 I Chaqed ffiteps f r a  1 to  2. 
7. M17-10 : Changed ffiteps f r m  1 to  3. 
8. Ml9-28 : r e d  &taps f r a  2 to  3. 
9. M I - 2 2  : Changed ffiteps f r a  I to  2. 

16. Wn-3 : CbnqwI HSteps f r m  2 to  3. 
11. W-5 : Chanped ffiteps frm 4 to 5. 
12. RMB-8 : Changed ffitnps f r ~  5 t o  6. 
13. RB-9 : Changed ffiteps f r a  2 to 3. 
14. Al&b : Chanqed f f i t ep  f r m  1 to 2. 
15. M I 6 7  : Changed f f i t ep  f r m  6 to  5 and 1 froa .3 to .2. 
16. RM-11 : Changed ffiteps fron 1 to  4. 
17. MA-27 : Changed ffitepa frm 2 to  3. 
18. RW-26-18 : Changed f f i t ep  f r m  2 to 3. 
19. -29 : Changed Steps frm 3 to  4. 
28. W112-13 : Changed WSteps f r m  1 to 2. 

12/13/89 trl - Tho fo l lw ing changes were fade i n  order to address 
AOIR'S c m m  regarding the Nwml Depth Channel 
rout cross sections. 

1. RS25-17 : The cross se t t im  was extended to B effective 
pints.  

2. RB17-18 : The cross sectim was extended to 8 effective 
pints.  

3. RS18-21 : The cross sectim was extended to  8 effective 
p in ts .  

4. 621-22 : The c r s s  d i m  was extended to 8 effective 
p in ts ,  and w f f i c ien t  depth was added to 
eliainate the wertcqpirq cmdit im. 

5. RS22-b : The crws 5ectic.n was extended to 8 effective 
p in ts .  

6. R97-11 : Thc crass mt im was changed to 8 effective 
p in ts ,  and w f f i c i m t  depth was added to 
el iunate Uw overtapping ~ ~ l d i t i ~ .  

12/14/89 trl - This f i l e  was created t o  account for Aerial Neductim 
Factor changes requested by hir ibtaledi, They 
account for watershed areas of 5, 18, 15, 28 and 35 
square ~ i l a  for a ISSyear storm. 

81/12/98 trl - The follarinq changes nere n d e  i n  order to address 
FumC c ~ c m  repardirq the Time of Concentration 
colprtatims for Subsasins I8  and 1C. 

I. Subk in  18: ThP avwage f l w  velmity for the c h e l i z e d  
p w t i m  ws changed f r m  13.4 fps to  5.0 fps. 
This was dme after a mre in-depth lw l  at actual 

MWJIXJ-WCRW 
18-WYI 2 4 - W  STM 

Paqe 2 



It? FREE I t t  

t field cmditims. See the appropriate Rppendir 
t far w e  detail. Ths rwltant  Lag is 0.29 im. 
I 
t 2. Subbin 1C: The average flw v e l ~ i t y  for the channelized 
t ptian was changed froa 1B.f fps to 5.9 fg, 

This was dme after a apre indepth I& at actual 
1 iieid cmditions. The resultant Lag is 6.45 hrs. 
1 

11 5 386 
10 5 4 
IN 15 
1 
t dR RATIO'S : l.WsSX, 0.968iIESH, 0.9W15-3, BB0.940, 35-W.919 
t 
JR MC 1.0 0.9M 8.948 8.940 0.919 
t 
t 
t EASTFMKC6CAVECREM 
t SUB-BASINS 2h-2P 
t 
t 





KK ZE 
Kn RUBFFmm ONSUB-WINZE 
BA 1 . m  
LU .xi .n 39.7 
UD -42 
t 
t 
t KXT OPERATIOH IS TOT& nwr AT am ST RND m m. 
t 
t 

HC-1 IHPUT 

KK K l b  
MI WIK WIYT IKEXlFF RT NODE 16 

KK RH16-17 
Kn W I H F U I  WE It4 STREET RQi WE 1b TO WE 17 
Kn 11 Reach Length= 3W FT. 
Kn 2) Average Velccity; 4.0 FPf 
PH 3 .n .3 
t 

XK DTal 
KH THRMl A M Y  10-YR 2-M m 1 O H  WILUIE:I) 11.6 AE-FI FHDn SUB-%IN m 
10( (wrqraph identified as OR-2H) 
KN 21 Balance of runoff emtinues m. 
KH 1Hydrqrap.h identified as DTZY) 
DT OR-ZH 11.6 
01 B lm 
53 0 im 
t 

.XK HC17 
Kn CmBIE WRCE RLBXTF AT HODE 17 
Kn Mlb-17 + DT2H 
K 2 
t 
t 
1 W i t  IEM SEWEM R1 IblH S J E T  IW Nwrm ff PhWlE LN. 
t NH OVE TO TO-WIN  20 
t 

rnIYJ-CAVEm 
1U-YERR 24taW S T W  

Pqe 5 



KK DT2D 
Kn TW RKiV IbYR 2-HR RRMTlON VOLUEt1) 4.0 Kff  RMI BBRSIN 2D 
Kn (Hydrograph identified a W-2D) 
Kn 2) Balance of runoff cmtiwes m. 
Kn ilt,droqraph idmtlfied a s  0121)) 
DT OR-2D 4.0 

HC-1 I W l  PIYiE 5 

KK D T Z  
KH SPLIT FLMI AT Itila(gCTlB4 OF 32nd ST MI ELL RD. 
Kn 
Kn ~RIY8umiINJhdSTREETWTDFwIIrmgEDINS~~M"PlPE. 
Kn (Hydragraph identified as FL-2D) (168 c f s  in PIPE) 
IM 
M RMIIINKR FLM EST IN BELL RD. (Hydrograph identified a5 DT20) 
Kn 
DT FL-21) 
Dl 0 185 243 1947 5814 
W B lb$ lM 1093 2&5 
t 

YX m 2 3  
Kn IUSKIHGUI Ram IN STRm FM W-WIN 20 TO HODE 23 
Kn 1) Reach Lengtk 398 FT. 
Kn 2) herage Velocity= 3.5 FP! 
RH 3 .31 .2 
1 

KK DTB 
Kn TW AWRY 10-YR 2-M RElENTIW W I I )  1.8 K-FT FM W I N  2P 
Kn lHydrqraph identified as OR-2P) 
#I 2) Balance of m f f  continues m. 
Kn (Hydragraph identified a s  DTB) 



L I E  

1M 
Ibl 
162 
la 
1M 

KK W3-24 
Kn IILISKIWRWElNSmEETFRCIINOK23TOMDE24 
Kn I) Reach Length. 4408 FT. 
Kn 2) k r a g e  V e l ~ c i t r  2.6 Fffi 
Kn 3) .03 hrs added to K for reach 
Kn m4-25. 
Rfl 6 .52 .3 
t 

EC-1 IllPLll PKE 6 

KK ZF 
Kn W WE0 ON SUB-BASIN 2F 
Kn Lag Iengthed 0.5 hrs to a c c m t  for reach m4-25. 
BA 8.952 
LU -33 .23 58.0 
m .45 
t 

KK DTZF 
M MY 10-YR 2-HR I(ETMTION VOLUB:I) 3.q Kff  FEM SUB-%IN ?F 
KH IHydrograph identified as OR-ZF) 
Kn 2) Balance of runoff ccntinues m. 
KN !Hydrograph identified as QTZF) 
rJT OR-ZF 3.9 
Dl a Irn 
W 0 1 m  
I 
t 
t NEXT OWIATIDN IS T M k  FLM IN ERST FbiX AT CbVE amK RWD 
t &a' m OF WYWlISE W. 
t 
t 

KK HC24 
Kn CWBItB WWT AtlMFF RT NODE 24 
Kn Wm-24 + DTZF 
KO 21 
tE 2 
t 
t ttttt REREH IS TM rn~ FOR R STW m, mn TO m3-24 AW EXTEND LRG 
t fw SUB-WIN ZF 

mlxJ-CRVEm 
1B-WYI 24tKYR SICM 
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L I E  

t 
t KK,M4-25 
tffl ~ I N t i U I ~ I N ~ F R m ~ 2 4 T O t B D E 2 5  
t Kn 1) k h  Leng* 128s Fl. 
L Kn 2) h a g s  V e l a i w  6.2 mS 
t Rn11,.ffi,.3 
t 

KK mi5 
Kn IUSKIMRamINCHRHaFRWW-WIN26TDHODE25 
Kn 1 ) ' h h  Length. 2358 FI. 
Kn 2) &wage Velocity. 5.3 mS 
Rn 2 . I 2  .3 
t 
t 
t Ell @Xi1101 16 TOT& FLM IN EM FM 135%' EST ff CAK CRW ROO 
t 1WO4W8%'SWMffPRWU)ISEUWE. 
t 
t 

EC-1 llPUT P I E  7 

KK R825-17 
Kn ~maYMLRWlERHY(m25TOMME17 
Kn I) Reach LengttF 44@4! Fl. 
KH 2) Average Velocity. 6.6 FPS 
R9 2 FL[Y -I 
RC ,835 .83 ,835 W .M3 1416 
R I  7 58 98 188 144 158 198 m 
RV 1416 1415 1414 1489 1489 1414 1415 1416 
t 

.,t 
t EX1 CEMTlW 16 TOT& ROU AT IblH ST 1 M '  WXITH ff PIWRI)ISE WC: 
t 
t 

KK HC17.1 
M W I N E  WIYT A1MFF AT NODE 17 
Kll HC17 t R E F 1 7  
K 2 

RPPWIlJ-CAKCRW 
18-YWI 24SI IR  STW 

Page B 



kX ;X7-17-18 
kH NaWY EPTH WWl RWlE Fltl WISE 17 TO NOM 18 
MI I )  Reach Lng& 5E4 FT. 
kH 21 Average Velocity; 7.8 FPS 
ffi 3 RWI -1 
RC .tU5 ..83 .KG 5nB .BB5 1391 
RX 15 3 84 188 140 156 198 231 
RY 1391 13% 1389 1381 1381 I 1398 1391 
t 
t 
1 lltltl BRW: SEWOICE AT 7TH STREET 1000' suml W eEu Rwn. 
1 UP TO S&SIN 25 
t 
I 

KK DTZ 
RI 3(lW MY 10-rn 2 4 8  1-HRRETMTlCN V u U k l I  2.4 KfT Fltl Xi-BPSIH 25 
kH !Hydrograph identified as M1-2J) 
RI 21 Balance of m f f  continues on. 
kH Iwydmgraph identified as DTZJ) 
DT aR-2J 2.4 

MC-1 IW PA6E 9 

M[ R112J-19 
kH IIOSKINGLnRWlEINSnmTFRMlNODE2JTOWISE19 
M 11 Reach Length= 7688 FT. 
kH 2) Average Velocity; 4.8 FPS 
Rn 3 .53 .2 
t 

KK 0121 
kH lHRDU MRY 18-YR 2-M RErrmlON WXVK:II 7.7 AEff Fltl SUB-&SIN 21 
Kl i  !Hydrograph identified as OR-211 



LIK 

2) Balancs of runoff cmtinws on. 
IHydrtqriph identified as 117211 

KK MI-I9 
Kn IUS(INBM RWlE IN STRER FROn NODE 21 TO NODE 19 
Kn 11 Reach Lengths 2 a  FT. 
Kn 2) Mage Velocity 4.8 Ft5 
W( I .la .2 
t 

K DTX 
Kn THAOY WLY 1 0 4  2% IIRD(TION WKUf1l17.7 ACff FROn SUB-BASIN X 
Kn (ttydmgraph ihtified as Nl-2Kl 
Kn 21 Ealance of m o f f  continurn on. 
Kn (Hydrcqraph identified as DEW 
D l  OA-2K 7.7 
Dl 0 10Ea 
W B lm 
t 
t 
1 NEXT OPmRTlON IS TOTAL FUW IN TH EAST FOW: AT 7th STREET RM) BELL ROW). 

t 
t 

KC-I INWl PM 9 

KK Dl19 
.13( SPLIT ROW AT INlERSECTlW OF 7th ST MD raL RD. 
Kn 
Kn SEND ROW EST IN BEU ROAD TO WE 28 IN STRm E4' k 36"PlRS. 
Kn (Hydrograph identified as R-19) (3%8 rfs total in PIPES) 
Kn 
Kn REST LWEI SOUTH IN 7W ST TO MOE 18. IHydrcqraph identified as Dl191 
Kn 
01 FL-19 
Dl 9 309 336 3% 



KK RN119-18 
101 r m S K l N G L A l R g m I N a W H N a ~ N o w l 9 T O ~ 1 8  
Kn I) Reach Lmqth= It%! R. 
MI 2) Awap Velocity' 3.6 FPS 
Rn 1 .@a .3 
1 
I 
I HM OPERATIW IS TDTPh RE4 IN E M  FORK RT 7th STREEl 
I 1wmamRORD, 
I 
t 

KK ffi18-21 
Kn NWWLLDmTHCltRNNELmmOL(m18TONDDE21 
Kn 1) Reach Lmqtk JlB8 FI. 
101 21 Average V e i a ~ t y ~  10.7 FPS 
ffi 2 FLW -2 
KC .as .a ,835 m .007 ial 
RX 0 18 3 45 95 128 138 148 
RY 1371 1370.5 137s 1368 1368 137R 1378.5 1371 
t 
1 
t l t t l l t  W SElWEHCE AND JW TO 6KX TO FLW DIVERTED #EST 
1 FRW 7th ST & ELL Pa. 
t 
1 

MC-1 INWT 

KK FL-19 
101 REUYL DI'JERTATED l4X%%Wl FROn 7th ST MJ ELL RD. 
DR R-19 
1 

KK RH19-26 
,101 WSKlNGW Rgm IN STET FRffl HIE 119 TO NDDE 23 
M 1) Reach Length= 2358 R. 
M 2) &age Velaity. 3.0 Fffi 
WI 3 .22 .3 
I 



LIE 

tx DTZL 
Kn THrm RWRV 10-YR 2-HR PEMllOH WKU1E:Il 2.8 R C f l  FROn SlB-@.JIN 2L 
Kn IHydrqra@ idmtified as ~-Z) 
Kn 2) Balance of runoff cmtinws m. 
Kn lHydrcqraph identified as DTZL) 
DT OR-a 2.0 
01 !I 1m 
m $ leeDB 
I 

KK Wns-21 
Kn ~ U I S K I ~ ~ I N M R H Y L F R W ~ 2 8 T O N m K 2 1  
Kn I) Reach Lmqthr 3158 FT. 
101 2) Average Velocity. 5.2 mS 
An 2 .17 .3 
t 

KK DTm 
Kn THm WY IB-YR 2-tff RElMTIffl WLPE:Il 8.9 AC-FT FW SUB-MIN 2l 
Kn lHydrqraph identified as OR-%) 
Kn 2) Balme of runoff tmtinues m. 
KH (Hydroqraph identified as DTZI) 
DT OR211 8.9 
01 0 1m 
W 0 1m 
4 
t 
t EXT CRMTIW IS TMk ROY AT PWADIE UWE 1Ym (TNIRAL AK. 
1 
t 



KK m i - 2 2  
Kn ~ ~ ~ R W T E F R M ( W Z I T O M D E 2 2  
KH 1) Reach Length= 4156 FT. 
KH 2) W a g e  Velaity= 7.1 FF3 
ffi 2 RLW -1 
RC .H4 .a35 .84 415% .W 11355 
RX B bB 118 123 193 253 3@4 
N 1355 1 3 9  1352 1346 1346 1551 1353 1355 
t 

KK 20 
101 RVBIFF GMERRTED ON SUB-MIN M 
iW ,639 
LU .31 .23 38.1 
Ifl .67 
t 

W! DTm 
Kn THROY WULV 10-YR 2-M RErrmlffl KtUB:I) 2.4 WT FiW %B-WIN M 
KH lttydrqraph identified as R-M) 
Kn 2) Balance of moff continues m. 
Kn (Hydrqraph i d e n t i f i d  as DTMI 
DT ORM 2.4 
Dl 8 1 w  
DP 8 1 m  
a 
t 
t #EX1 OPEWlffl I S  TOTAL FLOW AT KW WES W 7th A'EHUE. 
1 
t 

KC-1 IWT PAGE 12 

KK W - b  
Kn HOWUILDEPTHWhhlRWTEFRDnMDDE22TOHODEb 

,)31 1) Reach Length: 2768 FT. 
101 2) Average Veloci tv 8.8 FF-3 
ffi 1 FLOW -1 
RE .M .835 .W 27W .BB5 1337 
Rl B 78 83 97 157 I69 219 279 
RV 1337 1334 1332 1326 1326 1332 1334 1337 
a 

APWDIX J - CAVE C16P: 
IB-WYI 24-K.M STLEI 
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YJI RWF GWMEll ON W-WIN 2N 
BA 0.475 
LU .31 .I6 33.3 
m .xi 
t 
t 
t KIT CPEMTlON I S  TOTk FLOW IN TA EPST FWX AT CAM CREEK. 
I 
t 

KK Mllbl 
Kn M 1 9 K I N 6 U ( ~ I N ~ F R U l M M E 1 8 T O N O D E I  
Xn 1) Reach Lmgth; WB8 FT. 
YJI 2) k r a g e  Velaity: 5.4 Ff9 
WI 3 .51 .2 
t 

KK IS 
Kn M ENEMlED OW W-BASIN I8 

,,MI 1.601 
LU .48 -21 U 
UO ,i7 
t 
t 
t RXT OPERllTlMI 19 TOTAL RE# IN DM cRm: 63 '  NoRM CF TE C.A.P. 
t 
t 



KK El 
Kn m1EEWAu:RUlDFFATMODEl 
KH MIR-I t 18 
HC 2 
t 
t ME FOUWIIB RREACH IS TIN SHMLT FOR A STABLE W l N G U 1  Ram. RE K VChOE 
t ff AOUTE W - 3  MAS TIBEFORE WYIGEI) .21 hrs TO .24 hrr. THIS REACH 
t WRS WSEN F@R E X W l W  BEWE THE WCITY IN M RM-2 rmffE ClOSaY 
t MTCHES Wn-3 THAN Rnln-1, 
t 
a KK,W(l-2 
tKn ~ I F ; K I N G U I R W T E I N ~ ~ ~ l T O M l D E 2  
t Kn 1) Reach lengtt? 63 FT. 
t Kn 2) Average Velocity; 7.4 FPS 
t M,1,.83,.2 
t 

m. IC 
KR RUM 6mm c4 m-BASIN 1C 
PA 1.492 
LU -50 .a 8.6 
UD .45 
i 
i 
1 WT OPERATION IS TOT& FLaJ I# CAM CfEEK AT LT C.C.P. CPBWL 
t 
t 

IX m-3 
KN ~ I ~ ~ I N ~ X I R N N E L F R O ~ W ~ T O N O D E ~  
hll I )  Reach Lengtk bleB FT. 
Kn 2) Average Velacity. 7.9 FPS 
KH 31 lkn Kz.24. I n c l u d ~  .83 hrs 
hll frm reach Wll-2. 
M 3 .24 .2 
& 

m. ID 
Y31 RUMIF MMRATED ON SUPWIN 1D 
BR B.9b3 
LU .45 .I8 6.3 
UO .28 
t 
1 
l WT wTllDN IS TDTk FLW IN CGVE 588' SWM CF WR VMEY ME. 

A P P M I ) I X J - W C R W  
18-YEM 24-W.M Smwr 
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LIE 

KK 311 
Kn m s w m ,  CN W-MIN M 
m 1.111 
UI .43 4 2.3 
UD .32 
t 
t 
t NIT OPERATION I S  TOT#. fLW I N  CAW LWK 1W WlH OF BEMNLEY RORD. 
t 
t 

KK M4-5 
Kn ~ I W R O U T E I N C H R E h a F R O l l E o o E 4 T O ~ 5  
Kn I) Reach Lmgth: 11,458 FT. 
131 2) Average Velocity; 8.0 Ff4 
fa 5 .40 -3 
1 

10: 3C 
KM RUlOFF GDWRIEU CN SUB-WIN X 

1.559 
LU .38 .28 31.6 
M .40 
t 

10: OT3C 
MI THAOY WV 18-YR 2-HR RETENTIW WW.11 4.2 ACS7 FROn W-BASIN 3C 
Kn IHydrcqraph identified as MP-3C) 
Kn 21 B a l m e  of n m d f  cmtinues on. 

PAGE 15 



131 
DT OR-3C 4.2 
Dl 8 1W 
m 0 lam 
t 
1 
t HXT CWlllTIW I S  FLCU RsWE BELL ROAD. 
t 
t 

(Hydmgraph identified as DTX) 

KK HCS 
131 ~ I ) ( E ~ f E R W f F A T N O D E 5  
KH Rn4-5 * DT3C 
I t  2 
t 
1 
I Iftttt BREW: SEUmZ PM) JW TO SUB-BASIN 38. 
t 
t 

KK 3 
KH RW 6EWblTED W SUB-BASIN 38 
BR 0.944 
LU .39 .25 31.5 
un 1.82 
t 

KK m-a 
KH WIW  MUTE IN ST& FRW~ SUB-BASIN 38 TO ME 8 
131 I) Reach Length. 4588 R. 
W 2) Average Velocity. 2.5 FPS 
fm a .5 .3  
1 

EC-I lNWT PM 16 

KK DTB 
131 3111 FLW AT INTERSECTION OF RENEE DRIM M9 13tk AMNUE 
KH 
131 !BD RGW EUlH I N  13th AMI% 
101 (Hydrograph identified as FL-8) 
W 
101 Kf4lIMER RW WEST IN RUBE DRIVE. (Hydrograph identified a5 DTB) 
101 

4 T  R-8 
Dl 0 8 78 M7 %4 
MI 0 U 2 4 3 9 9 2  
1 

KK m3-9 
101 W X I M U I I  RWTE IN STREET FRDn NDDE 8 TO NODE 9 
101 1) Reach Lwigtk 2756 FT. 
K?l 2) Average Velaity 3.5 FPS 

#ENDlXJ-CAKERm: 
10-YEPA 2 4 W  S W I  
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LIE 

KK Dl9 
MI SPLIT ROW RT IMmSECTIffl OF 6RWERS &EM &TI 13th &€ME 
kn 
MI W ROU Sarm IN 13th AVMlE 
KH iHydrqraph identified as FL-9) 
kn 
MI RE)IAIWER F L M  WEST IN SROMRS W. (Hydrcqraph idmtified as Dl91 
kn 
DT FL-9 
Dl B 27 44 141 B;U 
m ) 8 9 0 0 3 7 3 8 3  
t 

kx m 
kn WIN6U(RWiElNSTREEl~NooE9TONODE5 
KH 11 Reach Lenqtk 3958 Fl. 
kn 2) herage Velocity 2.8 FPS 
fln 6 . .2 
t 
t 
t &XI WrrmTlffl IS TOTAL ROW RT CAM CREEK E!l U.ROW). 

t 
t 

W RS5-6 
MI NOWYY DEPTH W L  RWTE FW WDE 5 TO ME 6.1 
KN 1)IteachLength =64%aFT. 
Kn 21 Avsraqe Vel~city = 12.7 FPS 
RS 2 ROW -1 
RC ,835 .83 ,835 64B .887 1347 
RX 0 15 17 44 78 97 188 lffl  
RY 1347 1346 1345 1353 1353 1342 I343 1346 
t 

..I 

W 3D 
Kn W F  WIEU W SUB-BASIN 3D 
BA 8.409 
LU .43 .24 18.2 
UO .I7 
t 
I 

M I W J - W E C R E E K  
18-YULR 2 4 i a R  S T M  
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LIE 

KK w.2 
tin K#8IE Wllu fUKfF lii NODE 6.2 
Kn RW+wt31) 
EE 3 
t 
t tttttt REAUI RmWEO FROn nmM. IT IS TW %XI FOR STABLE CChCLhATIffi. 
1 
t KK,RSh-7 
t M NDRfWl DEPTH CWQ WIUTE FRW NODE 6 TO NOK 7 
t Kn I1 Reach L q t W  22% FT. 
t W( 2) Rverage Ve loc i ty  13.1 Fffi 
t K0,,,,,21 
t ffi,I,ROU,-I 
t ~c,.es,.~3,.m,m,.~,1~ 
t RX,8,48,@,128,18a,B,~,253 
t RV,1338,1329.5,1328,1318,1318,1338,1332,1332 
t 
t 
t tttttt RAt: EWMR PND JUP Em TO DIVERTU) ROU FROn MME 0. 
t 
1 

a K-B 
tin arm DIW(TED ttmmm man wun rn 13th AVENUE 
M1 R-8 
t 

m - 1  lHPtll P E  18 

Rm-le 
tin W%IW Un IIN SmEET R@l M E  8 TO NODE 18 
KH 11 Reach LengUr BZBB FT. 
tin 21 Average Velority; 3.8 FPS 
R11 4 -76 .2 
t 

KK 4b 
tin arxnsolowmm SUB-WIN# 
M 1.261 
,lU .32 .I? 46.8 

UD -85 
t 

KK 0144 
tin TIBlOW MY 1%-YR ?;MI RRDlTIOH W11N:ll 7.8 AC-R FHOn SUB-&SIN rHI 
KH (Hydrqraph identified as W-4Al 
tin 21 Balance of runoff continues on. 
tin (Hydrograph idmtified as IIT4b) 

mIXJ-i%€acw 
l%WRR 24- S T W  

Page 19 



KK Rn9-10 
Kn WlMRWlEINSlREETFRUinooE9TDNcwl0 
Kn I 1  k h  Length; 5758 FT. 
I3 2) herage V e l a i t p  3.8 FPS 
RH 3 .53 .2 
t 
I 
1 NWT OPERATlLW IS  TDTk FLWl AT 19th A W  tW BELL ROW). 

t 
t 

KK DTl0 
kn N I T  RW AT INEMJECTION IY 19th A W  tW BELL ROAD. 
kli 
kn SEHDROYYST1N~LROW)WffMMDINSTIMT. 
Kn (Hydrograph iden t i f ied  as FL-18) 
kn 
131 RWIlNWI ROWS SWM I N  19th AW. STRm AND 98' PIPE. 
Kn (Hydrograph iden t i f ied  as DTIEJ (498 cfs i n  PIPE) 

EC-I INWI P M  19 

KK RHlt-7 
43 IIISKIW RWIlE IN STREET FRm NODE IB TO NODE 7 

Kn 11 Reach Length' b858 R. 
kn 21 k r a g e  Velocity. 4.8 FPS 
W 5 .a .2 
t 

W P a m I l J - W C R W  
IB-WY( 24W STOW( 
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K BT4B 
Kn THROW AWAY I#-% --Mi EENTION VOLLIE:Il 4.3 RC-Fl FROn SI[&BASIN 4B 
KH (Hydrograph identified as OR-481 
Kn 21 Pdlnce of runoff continues m. 
K! (Hydrqraph identified as N48) 
DT [#L-40 4.3 
Dl B lBBBB 
DB u leQBB 
t 
t 
t RXT CQERATICN 13 TMAL RWd IN C+E CREEK W SWM OF E f E N # Y  MlRD 
t AND bBB' WEST OF 19th AVWE. 
t 
t 

KK RS7-ll 
KH WOmTHMIW(ELI (OUTERlOnNDOE7TOW11.1  
KH 1) Reach Length= E%a FT. 
Kn 2) Average Velaity; 8.9 FB 
6s 4 nlAI -I 
RC .a4 .m .n m .w 1297.5 
RX 8 137 169 229 247 388 325 365 
RY 1296.7 1% 1 m  1282 1250 1292 I294 1297.5 
1 

KC-I INPLII PEE 3 

KK 4E 
Kt4 RlYYKF GEKRATED MI SUB-WIN 4C 
BA 1.m 
W .31 .24 39.7 
UD .a 
1 

,KK DT4c 
Kn THlOW AMY 18-YR ;Wc RErmTlOM MLW:I) 5.1 RC-FT FHW S#+%IN 4C 
Kti lttfdrqraph identified as  OH-4C) 
Kn 2) Balance of runoff continues on. 
Kn (Hydrograph idmtified as DIE) 
OT OR-4C 5.1 
Dl 8 IllBBB 
W) Y1 1 m  
t 

MEMDIXJ-CAVEWW 
18-YEAR 2 4 W  STW 
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kx HEII.1 
Kn MQllESLRFACE~kTNWE1l. l  
Kn ffi7-I1 + DT4C 
HE 2 
t 
t 
t ttmt BREM SEW AHD JW TO SUB-BASIN 56 
t 
t 
t 
t mvmw 
t SUB-WINS 51156 
t 
t 
t 

KK Am 
Kn RESERWW( M E  MRWBl MENTION BASIN NO. 28 
Kn 1 )  Total Vo lw = 118 K-FT. 
Kn 2) Spillway Elw = 1412 
RS 1 a E Y  
S V U I I E ~ M ~ ~  
SE 1353 1488 1485 1410 1412 1415 
SS 1412 BB 2.U 1.5 
SL1396.7 1.78 -6 .5 
t 

HEE-I IWUT PRGE 21 

KK -26 
KII MIHgll ROUTE IN WML RHm SUB-BASIN 56 TO NUDE 26 
KII I )  Reach Lengtk i30 FT. 
KII 2) Rverage V e l ~ c i t p  6.5 FP3 
A' 1 . I 1  .3 
t 

M: RSSC 
KII RESERWR RMllE TlflOUGH DErmTIDH BASIN NO. 2R 



#I I )  Total Volwe = 68 G C f f .  
Kn 2) Spilluay Elev = 1488 
X9 l W  
5V 0 2 5 10 25 68 69 81 94 I188 
SE 1391 1393 1397 14@ 1 W  1488 1489 141U 1411 1412 
55 1488 80.8 2.63 1.5 
SL 1392.2 1.78 .6 .5 
t 

K RZ-26 
M KIKlVLTIC t&K VE IN PIPE FROn SUB-BRSIN 5C TO NOOE 26 
M I )  Reach Length = 2488 FT. 
M 2) Avg. Pipe Diameter = 54" 
Kn 3) &wage Velmity = 6.4 FPS 
RK 2488 .W .El5 ClRC 4.5 
t 
t 
t NEXT llWLRTlW I S  TDTRL FLW AT 7th gTaET AND ROBERE RDAO. 
I 
t 

K Wb-28 
M ~ l N G U I R O U T E I N ~ F R C n r n 2 6 T O N O D E 2 8  
M 1 )  Reach Lmgtb  5588 fT. 
MI 2) AMrage Velority~ 7.2 FF3 
rm 3 .21 .3 
t 
t 
t ttttft BRWl EGWE JW TO W M I N  %l 
t 
1 
t 

EC-I I W  

KX A)6A-27 
M WlNBYIRWlEINMIY6(a~~-BRSINBTONaDE27 
KH 1 )  Reach Length. 3h@d FT. 
M( 2) Rvwaqe Velority 4.6 FPS 
rm 3 .22 .3 



LIE 

KK 3: 
Kn R W F  GEhERRm W SUB-BASIN 58 
BA 0.6ah 
LU .3 .i5 38.0 
LO .4B 
1 

KK Rm7-28 
m I C G K I N ~ U I ~ I H C W V M L R ~ O ~ N O D E ~ T O ~ ~  
Kn 1 )  Reach Length= W R. 
Kn 2) Rveraqe Velocity- 2.2 mS 
Rn I .I1 .3 
t 

KK IHB-29 
Kn WINGUnRWTEIHmRlOnNM)E28TONODL29  
Kn 1 )  Reach Lengi:;; . i 50  :T. 
Kn 2) Cprz-~e ' i~!ci t ;= 6.2 FP9 
W( I .I0 .3 
t 

ASSD 
E r n  AIIUTE nftw mTIm BASIN NO. 7 

1) Total V o l w  = 128 K-FT. 
21 Spillway Elev = 1392 

I ELEV 
0 128 136 19 175 288 224 240 272 

1369 1391 1395 3 1395 1396 1397 13% 13W 
B 53 M 720 lbba 2526 35%8 4 4  Sm 

RPPWllXJ-CAVECREEK 
18-WY124-HaR ST[llll 
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KK WRII-29 
11 WINsun Rum I N  WNN EL W-MIN 3 TO 29 
KH I )  Reach Length; 6788 FT. 
KH 2) Average Velai* 5.8 FPS 
R+l 4 .32 .3 
t 

KK DlX 
131 TIROY WWY 1kYR 2% EXNICN WLWIE:I) b.8 IIC+ FRM 9JB-MIN 9 
KH [Hydrograph identified as OR-2E) 
Xn 2) Balance of m f t  cmtirmes on. 

(Hydrograph idwtified as DT2Ei 

KK RW-ll 
YJ( IAISKI~wXmINCHAHI%LFRWMX]OEDETOTOEll 
MI 1) Reach L q t k  788$ FT. 
Kn 21 Average Velaity: 11.9 FPS 
101 2 .16 .3 
I 

EC-1 1m 

KK DW 
KH I N  MY I@.-YR 2-% RElEtiTICH VOLlK:l) 5.8 K f f  FRm W-BASIN 9 



Kn ltiydrcqraph identified as OR-5F) 
Kn 2) Balsce of mff cmtinues on. 
Kn ltiydmgraph identified as DTSF) 
DT ORSF 5.0 
D I  a lsBBB 
W 8 1889$ 
t  
t  
t H l T  OPERRTlON I S  TOTAL nrw I N  m vwn UASH AT CAVE MEEK 
t  
t  

KK K11.2 
Kn WBIKSUlFkC€AUNMATlXME11.2 
Kn HC11.1 + Kll 
HC 2 
t  
t  t t t t t t t  REM R~YWED FRW( rmw. rr n rm SHORT FOR STAKE CALCULRTICNS. 
t  .03 hrs u s  added to reach M12-13. 
t  
t  KK,Anll-12 
tKn WSKlNGtAlRClllEINMVWHnFRWNODEIlTONODE12 
t  Kn I) Reach Length; 2768 FT. 
t k?l 2)  Average V e l o r i t y  22.2 FPS 
t  W1,1,.83,.2 
t  

K D T U  
Kn TIfW WAY 18-YR 2-HR RETENTION VOLM:I) 1.4 K-Fl FKt! SIB-WIN 6A 
Kn (Hydrograph identified as OR-4) 
131 21 Balance & r d f  crtntinws on. 



[Hydrcqraph identified as DTM) 

KK 1 2 - 1 3  
KN WINGM Rum IN WANn FKN WDE 12 TO NUE I3 
M 1) Reach Length; 9%i%7 FT. 
101 2) herage Velocity; 21.8 FPS. 
W1 2 .15 -2 
I 

KK DTbB 
KN THW OllY 18-YR 2% AnENTIWI MVE:I) 13.8 K-Fl nmt SUB-@IN bB 
KH (Hydrograph identified as WE) 
Kn 2) Balance of rllnoff cmtinues m. 
KH Iltydrograph identified as DTbB) 
DT OR-@ 13.0 
01 0 1m 
D0 8 18W 
t 
t 
t NIT OPERATI[BY IS TOTk RI# IN UIE CPSM AT THE COHFLUENCE WITH THE 
t RRIICM CRNPh DlWISIOM m. 
t 
t 

HC-1 ltPUT PAGE 26 



m T I C  DIRGRIW M STRERll NEmYlK 
INWT 
LIE IVJ RWIING I-)) DIVERSION OR FtW FLOY 

NO. (.I m T O R  ((--J m OF D I W 1 l E n  OR FWw FLWI 

5% .--- > OR-X 
45 DTX 



2P 

- > OR-?? 
DW 

APWB)IXJ-WWEEEK 
18-YWI 24-HOUR STOIll 
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A-- n-a 

. 
n 

--- ) ER-a 
DTX 

........... m. 

PENDIXJ-UWECRED: 
IB-YEAR 2 4 i W t  STMII( 
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APPaB)IWJ-CAKCRW 
I#-W 24-HUA STCM 
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t t 
t R W D ~ P ~  IHEC-I) t 
t BY M m IN F ~ Y  t 
t RNISEOBZW888 t 
t t 
t RUN MTE 8 l l l 61 IWB T I E  14:13:ll t 
1 t 
ttttttttttttttttltttttttttttttttttttttttt 

t t 
t D m P l l O U I P C I R E S .  IK. t 1 
t r n f f i I S T  WID CIVIL W I H E R S  t 
t 7815 W TIDWBL SUITE 187 
t HOLslON, TEXAS 77892 
t 17131 895-8322 : t I 
t t 
ttttttttttttttttttttttttttttttttttttttt I 

F r n  CAM m FIS, JOE w. 7833 
18-YEAR 24-M OUIATIW STWn 
FILE 783318Y.IN : 81112198 trl 
STWn PRECIP : 5 95 Area = 2.48'. 18 Sn = 2.19', 15 SH a 2.35', 28 95 = 2.33" 
Slm PRECIP : 35 5n = 2.aw 

7 I 0  WTWT aYmm V A R I W S  
IPRHl 5 PRINT CONTRCC 
IPLOT 8 PLOT CfmU 
OSCAL a. lfmmJw PLOT SCALE 

I T  WWIGWW( T I E  MTR 
MIIN 5 n~ms IN W~TION INTERVAL 

IMTE I N STARTIHG DATE 
I T I E  BBBB STRRTIW T I E  

NO 38s MER OF WDRrmWH ORDINRTES 
N3MTE 2 B DB)IffiMTE 
W T I E  8855 W)IM T I E  
lCDl l  19 EnmRYlW# 

C W l i l b T l f f l  I N W R L  .@0 HWKIS 
TOTAL T I E  BASE 24.92 HOURS 

ENaISH N I T 9  
DRAINAGE RREA SWRllE HILES 
PRECIPITATION DEPTH I W S  
LEHGTH, ELEVATION FEET 
FLMl CUBIC FEET PER SEW 
S T W  VOLUlQ rWlE-FEET 
SURFK RREA mE3 
m W u L T m  DEGIIEES F M I T  

JP MTI-PWI OPTION 
W4.M L ~ W P W I S  

JR I I lTI-RATIO WTION 
f!!TIffi OF PRECIPITATION 

1.88 .97 .95 .94 .P1 



ttt 111 tlt ttt 111 111 t l t  t l t  ttt 111 111 ttt tat 111 tat ttt ttt ttt ttt $11 111 ttt 11: 111 ttt 111 It1 it1 It1 ttt ttt ttt 111 

ttltttlitttttt 
1 t 

IbBKK t w 4 t  
1 t 
ttttttttttltlt 

lb3 KO DUTWT Cwmrm OMW 
IPRNT 5 PRIm m 
lK0T 0 PUlTmm 
OSW 8. HYDROMlAPH PLOT %ALE 
lPHW a m m m -  
IW 21 SRVE tlWiWM M lHIS UNIT 

IWl I FIRST ORDINATE WMXD OR SREU 
IW 388 BbTORDIMEYITEPVHaKDM 

TltllMT .@33 TIE INTERW IN HWBG 

111 ttt 111 ttt t l t  111 ttt ttt ttt 11: t t l  ttt ttt tt l  ttt ttt ttt ttt 111 $11 ttt 111 $11 $11 tit i l l  i l l  t i t  tt l  111 ttt 1st It1 

ttttlttttttttt 
t t 

36JK t HCbt 
1 t 
tttttttttttttt 

3b8 KO WlFW MMROL VARIABLES 
Im 5 PRINT mRU. 
2PLm B PLOT MNm 
Em. 8. HYMMGRIlRf PLOT SWE 
IPHM B m m n w m , H m  

IOUT 21 SAVE HY- ON THIS UNIT 
IWI I FIRST ORDIMlE WTE OR %YE0 
1SIIV2 388 lRST ORDINRTE WNCIEI) OR SAW 

TIMlNT .a TIE IHlERVRL IN HDURS 

ttt ttt t i t  11t ttt ttt t t t  t i t  ttt t t t  t t t  i t t  ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt 

ttttttttlttttt 
t t 

7 3 9 ~  t H C I ~  t 
t 1 
ttttttltttttlt 

742 KO UITPUT CONTROL VARIWS 
l m  5 PRIM mRDL 

R P P W ) I Y J - M r n  
18-YERR 24-m Smwf 
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IROT 0 PLOT CmTMl 
OSCAL 8. HYDROeRPBH PLOT SCW 
IPNCH 8 WNMC(IPVTEDHYDROGRAPH 
lM 21 SRVE HYWmWW ON MIS WIT 
I W I  1 FIRST MIIHRTP PUMD M1 Slwm 
ISAM 388 WTORDINRTEWEDCRsAMo 

TIHINT ,883 TIE INrmVRL I N  HOURS 

tit ttt ttt ttt ttt ttt ttt ttt ttt ttt tit ttt ttt ttt ttt ttt ttt ttt ttt ttt tit tit ttt ttt ttt ttt ttt tit tit ttt ttt ttt tit 

I 

787 KO LWW CON~RU VMIRBLES 
IRNT 5 PRINT CCHTAu 
IKOT B PLOT WKma 
mil. 8. HYDW)BUIPH ROT SCALE 
I FW 0 mmwm,HYDROGRAPH 
IM 21 SllM HYDmW OH THIS WIT 

1 W 1  1 FIRST OADlMTE PMWfD M1 %ED 
lW 389 LAST CI1OINRTE WNMD OR SRWD 

TIHINT .EU3 TIE IMERVRL I N  HOURS 

WK ROW AM) STM (ENO-CF-PERIOO) M Y  FOR WIRE W-RATIO ECOHOnlC EHI l lRTIONS 
RCUS I N  CUBIC FEEl  WI SECDW, AMA IN SOWRE NILES 

TIE TO WK I N  WRS - 

RATIOS mlm TO PRECIPITATIM 
0WulTIO)I STATION Mtd W MI0 l MI10 2 RATIO 3 MTIO 4 RATIO 5 

1.00 .97 .a .94 .72 

HYOROGRAPH AT 2A -87 1 RO# 951. 921. W. 892. 878. 
TIE 12.17 12.17 12.17 12.17 12.17 

tiYWWm RT 28 .41 1 ROY 513. 474. 483. 478. 466. 
TIK 12.88 12.88 12.88 12.88 12.88 

,, 

2 WnslNm RT E l 4  1.28 I RMI 1 M .  1412. 1388. 1367. 1353. 
TIK 12.W 12.88 12.88 12.88 12.88 

RWTED TO RHl4-IS 1.28 1 ROW 1293. 1247. 1210. 1%. 1176. 
TIE 12.42 12-42 12.42 12.42 12.42 

HYOROGRRPH RT X 1.18 1 FLW 791). 765. 7U. 737. 721. 
TIE 12.50 12.58 12.58 12.58 12.58 



DIVERSION TO MI-X 

HYOROGRAPH AT OIX 

2 r n I N R )  flT LTl5 

mED TO RWS-lb 

H Y ~  AT a 

2 WMBINU) AT kt16 

wTm TO MIA-17 

HYOMIM(APH AT 2i 

DIVEASIW TO OR-% 

HYmRPPH AT RT% 

2 C@lRINEO AT HCl7 

HY?xamii AT 20 

DIVERSIffl TO OR-20 

wmw AT D12D 

DIMRSION TO n-2n 

HYDROGRAPH AT DTZDS ,, 

mm TO m-23 

HYWXjRAPH AT 2P 

FLW 
TIE 

Rrm 
TIE 

RDY 
TIE 

RMI 
TIE 

ROW 
TIE 

R CW 
TIE 

FLW 
TIE 

Ron 
TIE 

FW 
TIE 

nun 
TIE 

RM1 
TIE 

KM) 
TIE 

RCW 
TIE 

now 
TIE 

now 
TIE 

ROW 
TllE 

Bppw)IXJ-CAVECllW 
IU-EM 2 4 W  STORn 
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DlWSIDH 10 (IR-2P .59 1 RMI 7. 7. 7. 7. 7. 
TIE 4 4.25 4.33 4.33 4,42 

HYm AT DT2P .59 1 RMI 439. 424. 4 4 481. 
TIE 12.42 12.42 12.42 12.42 12.42 

mDROWPPH AT 2F .% 1 RMI 794. 767. 758, 743. 726. 
TIE 12.33 12.33 12.33 12.33 12.33 

DIWIffl TO W-2F .95 1 NU 14. 13. 13. 13. 13. 
TIK 4.83 4.92 5.88 5.m 5.17 

~ W O ~ U I P H  AT D T ~ F  .95 1 ROY 794. 767. 758. 743. 726. 
TIK 12.33 12.33 12.33 12.33 12.33 

HYDROGRAPH AT X .92 I ROW 828. 799. 781. 774. 755. 
TIE 12.25 12.23 12.25 12.25 12.25 

RIMED TO KtriU-25 -92 1 FLOW 882. 774. 757. 7 3 .  732. 
TIK 12.42 12.42 12.42 12.42 12.42 

WED TO ffi'i5-17 3.65 1 RMI 1k3. 1592. 1556. 1541. 1583. 
TIE 12.58 12.58 12.58 12.58 12.58 

It WY: STRGES I N  FEEl It 
I STAGE 1413.89 1413.79 1413.73 1413.78 1413.U 

TIE 12.59 12.34 12.58 12.58 12.58 

2 WlIIIKD AT K17.1 0.63 1 ROY 3881. 3742. 3655. 3629. 3528. 
TIK 12.92 12.92 12.92 12.92 12.92 

WED TD RS17-18 8.65 I ROW 3071. 3738. 3643. M. 3516. 
TIE 13.M 13.88 13.88 13.88 13.88 

,, It PEW( STAGES IN FEET tt 
I ST= 1387.84 1387.78 137.61 1'81.57 1307.M 

T!FE 13.W 13.88 13.88 13.88 13-88 

DlWlON TO OR21 .78 1 ROU 6. 5. 5. 5. 5. 
TIK a,@ 8.25 8-33 8.42 8.58 



BYTmxW AT n-w 

ROUrm TO fif119-28 

.78 1 FLCM 409. 394. 3s.  381. 371. 
TIE 12.58 12.58 12.58 12.58 12.58 

.78 I FLCM 358. 344. 336. 333. 324. 
T I E  13.88 13.08 13.B 13.88 13.08 

.v I nar 765. 733. 721. 714. 696. 
TIE 12.33 12.33 12.33 12.33 12.35 

.W I FLGn 765. 738. 721. 714. 696. 
T I E  12.33 12.33 12.35 12.33 12.33 

1.34 1 ROW 1 M .  llb3. 1137. 11%. 1859. 
TIE 12.25 12.25 12.25 12.25 12.25 

1.34 I ROW 18. 18. 17. 17. 17. 
TIE 7.58 7.75 7.85 7.V 8.M 

1.34 I %On 1285. 1163. 1137. 1126. 1859. 
T I E  12.25 12.25 12.25 12.3 12.25 

3.B 1 FL!M 1888. 1743. 1783. lW. 1645. 
T I E  12.33 12.33 12.33 12.33 12.33 

3.83 1 FLOW 235. 227. 221. 219. 213. 
T I E  12.33 12.33 12.33 12.35 12.33 

3.83 1 FLCM 1%. 1499. 1465. 1451. 1415. 
T I E  12.42 12.42 12.42 12.42 u.42 

11.66 1 FLM 49h3. 4781. W 7 .  I .  4582. 
TIE 12.67 12.67 12.67 12.67 12.67 

11.66 1 RW 4955. 4773. &I. 4616. 4498. 
TIE 12.75 12.75 12.75 12.75 12.75 

tt WIX STWS IN FEEl tt 
1 STW 1366.27 1366.14 1366.86 1366.83 1365.94 

TIE 12.75 12.15 12.75 12.75 12.75 

.m I nar 228. 228. 214. 212. 287. 
TIE 12.58 12.58 12.58 12.58 12.58 

W P E I B ) I X J - C A E M  
10-YEAR 24-BM STW 
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DIWION TO OR-2L .a I Ron 8. 7. 7. 7. 7. 
TIE 2.60 2.88 2.00 3.83 3.52 

~~ AT DTZ .68 1 FLOY b96. Xi. 573. 568. 551. 
TIE 12.17 12.17 12.17 12.17 12.17 

2rmBINmAT HC2I) .68 1 ROY 726. 701. a. 679. &42. 
TIE 12.29 12.29 12.21 , 12,B 12.29 

DIMRSION TO OR-n 1.17 1 R O ~  21. 22. 22. n. n. 
TIE 9.B 9.17 9.35 9.33 9.42 

IfWGWtAT 07211 1.17 1 ROY 1349. 1393. 1274. 12U. 1232. 
TIE 12.88 12.88 12.88 12.88 12.88 

RWrm TO MI-22 13.43 I %Ow 5556. 53%. 5226. 5175. 5838. 
TIE 12.83 12.83 12.83 12.83 12.83 

DIMSION TO m-XI .M I nw 6. 6. 6.  7. 7. 
TIE 6.42 6-59 6.67 6.75 6.83 

NMXRAYi AT DT20 .64 I FLWI 391. W. 349. 365. 356. 
TIE 12.58 12.9 12.58 12.58 12.58 

2 CIWBIKI) AT HC22 14.87 1 FLOY 5873. 5652. 5515. 5461. 5316. 
TINE 12.83 12.83 12.83 12.83 12.83 

RMmD TO RS22-6 14.87 I ROY 5B2P. 5619. 5475. 5428. 5278. 
TIE 12.92 12.92 12.92 12.92 12.q2 

IIPPDB)IXJ-EAVEm 
10-WYI 2 4 W  STWi 
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TIE 

14.55 I RDW 
TIE 

. 1 FLU 
TIK 

1.60 1 FLOW 
TIE 

1.49 1 ROW 
TIE 

s.a I RLW 
TIE 

4.m 1 RDll 
TIE 

.9b 1 RDW 
TIE 

4.96 1 FLDW 
TIE 

WED TO BR-4 

HYImEwm AT ?4 

2 EJHBlNU) b1 HC4 

ROUTED TO W-5 

4.96 I RLW 
TIE 

6.B7 I RCU 
TIE 

6.07 I FLW 
TIK 

7.63 1 ROU 
TIE 

RPPMDIXJ-MECREEK 
IBYEAR 24-M.8 STW 
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tlnmMn AT 

3 m 1 H D  AT 

HYWWGWlPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIW~SIOH m 

HYMMGAAPH AT 

I now w. 38~. 379. 376. 24. 
TlK 12.92 12.92 12.92 12.83 12.83 

1 ROW 395. 388. 37'1. 367. 398. 
T IE  13.42 13.42 13.42 13.42 13.42 

1 ROW 88. TI. 75. 74. 72. 
TIE 13.58 13.58 13.3 13.58 13.58 

1 W 7 4  168. 16. 164. 168. 
TIK 13.58 13.58 13.58 13.58 13.58 

1 FLOW 3395. 3262. 3179. 3146. 3859. 
TIK 13.88 13.88 13.88 13.88 13.88 

1 RWI 3358. 3223. 3141. 3189. 3823. 
TIE 13.09 13.88 13-88 13.88 13.88 

tt PUU: STAGES INFEET t i  
1 STAGE 1339.78 13SP.57 1339.47 1339.44 1339.34 

TlK 13.88 13.88 13.88 13.88 13.88 

I now 5%. 54%. 496. 1 .  479. 
TIK 12.88 12.88 12.88 12.88 12.88 

I now 121. 11s. 112. 111. 187. 
TIE 14.17 14.17 14.17 14.17 14,17 

1 now 676. 652. m. I .  615. 
TlK 12.75 12.75 12.75 12.75 12.75 

1 FLCU 19. 18. 18. 18. 18. 
T IE  8.B 8.17 8.25 8.33 8.42 

1 FLCU b76. bS. 637. I b15. 
TIE 12.75 12.75 12.75 12.75 12.75 

RPWmIXJ-CAVECiEEK 
10-WYI 2 4 - m  STWn 
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HYDROGRPPH RT R-9 

ROUTED TO W-1-18 

3 mSlW AT %I$ 

DIMlSlM TO FL-18 

HYOROGRRPH AT DTl8 

RDUlED TO RHlB-7 

HYOROGRWH RT 40 

OIVEffilON TO m-40 

HYWIOGRAPH AT Dl@ 

3 MEQ)It€U AT K7 

RamD TO RS7-ll 

.M 1 RW 74. 71. 69. b8. 67. 
TIM 14.17 14.17 14.17 14.17 14.17 

1.26 I ROW 677. A33. 538. 617. 
TIE 12.75 12.75 12.75 12.75 12.75 

.68 1 FLOW 812. 705. 7 762. 745. 
TIE 12.m 12.89 12.m 12.88 12.88 

.b8 1 ROU 14. 13. 13. 13. 13. 
TIE 5.88 5.B 5.88 5.88 5.88 

25.17 1 ROW 9559. 9195. 3978. 8888. Eh44. 
TIE 13.88 13.88 13.88 13.86 13.86 

25.47 I FUYl 9455. '7097. 8873. 8783. 837.  
TIE 13.17 13.17 13.17 13.17 1;.17 

1.83 1 FLOW 13. 13. 12. 12. 12. 
TIE 7.42 7.54 7.67 7.75 7.83 

1.83 1 FLCU 667. h43. b2B. b22. W. 
TIE 12.58 12.58 12.58 12.9 12.58 

26.58 1 ROW 9694. 9327. 9897. PB85. 8763. 
TIK 13.17 13.17 13.17 13.17 13.17 

.43 1 FLN 594. 575. =&. 5%. 5)s. 

TIK 12.M 12.m 12.88 12.88 12.88 

.43 I ROW 27. 27. 27. 27. 27. 
TIM 13.42 13.33 13.33 13.33 13.25 

W I X J - C A M a c m C  
IWEM 2 4 m  STM 
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I t  PEAK STWS I N  FEET I t  
1 STPS 1407.14 14Bb.86 34Bb.69 1406.62 

TIE 13.42 13.33 13.33 13.33 

I nou 718. 6%. m. $74. 
TIE 12.88 12.88 12.88 12.88 

1 FLOY 31. 33. 38. 38. 
TIE 13.58 13.12 13.42 13.42 

i t  PW: 6TMS I N  FEET i t  
I STW I%.E 1484.86 14~4.n 1 4 ~ 4 . n  

TIE 13.58 13.50 13.42 13.42 

I FLOW 31. 30. 30. 30. 
TIE 13.3 13.58 13.42 13.42 

1 ROY 58. 58. 57. 57. 
TIE 13.58 13.58 13.42 13.42 

I Roy 58. 58. 57. 8. 
TIE 13.79 13.67 13.67 13.67 

1 NM 1578. 4 4 1477. 
TIE 12.88 12.88 12.88 12.88 

l ROY 1121. 1313. 1342, 1?3. 
TIE 12.33 12.33 12.33 12.33 

1 FLOY 193. 11921. 1631. 1863. 
TIE 12.33 12.33 12.33 12.33 

I FLM IW. IW. 181e. I ~ I .  
TIE 12.42 12.42 12.42 12.42 

1 ROY 1979. 1911. 1869. 1853. 
TIE 12.42 12.42 12.42 12.42 

I FLW 1915. 1858. 1 W .  1793. 
TIE 12.58 12.58 12.3 12.58 

I ROY 89%. 861. 843. 835. 
TIE 12.88 12.88 12.88 12.M 

I FLOW 17. 17. 16. Ib. 
TIE 14.88 4 14.M 14.88 

I t  PEAK STAGES I N  FEET i t  



-55 I FLW 
TI* 

1.59 1 ROW 
TIE 

DIVERSION TO W-2E 

lmfmw RT DTE 

1.59 1 FLOW 
TIE 

1.59 1 FLOn 
TIE 

~ ~ I N E D A T  H M ~  

ROUTED TO Fim-11 

1.52 1 FLIM 
TIE 

1.52 1 FLDN 
TIE 

1.52 I now 
TIE 

b.55 1 RUN 
TIE 

33.a I FLOW 
TIE 

.46 I FLOW 
TIE 

.Ib 1 FLRI 
TIE 

33.52 1 FLU 
TIE 

1.14 I ROW 
TIE 



TIK 9.58 9.67 9.75 9.83 9.92 

HYMMGRPPHAT DTbs 1.14 1 ROW 777. 758. l34. 727. 710. 
TIE 12.58 12.58 12.58 12.58 12.58 

2 WnelhEO AT K13 34.66 1 FLUi ilbbb. Illbb. 18810. 10677. 1@39. 
TIE 13.88 13.88 1 3 . 8  13.88 13.17 

APPWlIWJ-EAKCRW 
18-VM 24tOUL S T M  
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I 
I 
1 APPENDIX "K" 
I HEC-1 HYDROLOGY RESULTS FOR A 
I 50-YEAR 24-HOUR DURATION STORM 



anbuqsiyi 7du1 qq qq~m aah qou p~p saaq uo14 t 
buqno~ pajelnqe3 sqj qeyq swam3 5,rpatlejoqj ~rq 1 
ss~ppe oj laplo ur ape8 a~aw sa6ueu3 6u!m110i 41 - IJI h9/ziizi 8 

t 
?'W'~Z'~K'!I-I - rcoN L 

9.#L~.'~.i6nl - 5% 'PAP> n7 31 UWR vablmi~ - 14 @i9ri01 t 
t 

'~~oda8 -e!lai~ to lied se ~!'~uabe 07 pallrqm a113 - 14 6~1gie1 1. 
1 

:5uols!haN tttt 1 
a 
1 

.iTi = ffi S2 : dI33iid @&IS @I G 
*EL'; = ffi B;: ',ZC'C = ffi St 'Ib~'T = iiS BI '.&'i = "4 I6 S : ddI3311d WIS 01 i 

14 66/21/18 : NI'AKXBL = 313 01 S 
WIS wi1tl1k10 w-R HA-E a1 E 

CC6L '!IN 901 '514 )033 Wd (I1 i 

'IC1133 3H '##133 '59133 '(CL t8fi 13% Sil WC.j 1-33 3l SNOIWL SnnliiN Ill SfiicldM WfaWHd SIH? 

XXX XKXXX XXXXRXX X X 
X X X XI X 
X X XX X 
X XXXIX X XXX:! XXXKKXX 
w X XX X 
XX X X RX X 
X XXXXX XXXXXXl X X 



K coefficient. The difference i n  t ia ing could af fect  
C ~ b i n e d  peak flon rates a t  coobinatim points. 

1. M15-16 : Changed ffiteps f r m  4 t o  5. 
2. RtlZ0-23 : Changed NStqrs from 4 t o  3. 
3. W63-24 I Changed ffiteps frm 5 t o  6. 
4. RH26-25 : Changed ffiteps frw 1 t o  2. 
5. RW17 : Changed ffiteps from 1 t o  2. 
6. Ml8-21 : Changed ffiteps fro& I t o  2. 
7. M17-I8 : Changed f f i t e p  frm I to 3. 
8. MI?-28 : Changed ffiteps f r m  2 t o  3. 
9. W1-22 : Changed ffiteps frtve 1 to 2. 

10. W12-3 : Changed NSteps frm 2 to  3. 
11.  RM-5 : Changed NSteps f r m  4 t o  5. 
12. RH3B-E : Changed ffiteps f r w  5 t o  6. 
13. RllB-9 : Changed ffiteps fron 2 t o  3. 
14. W : Changed ffiteps from I t o  2. 
15. M18-7 : Changed ffiteps frar 6 to 5 and X f r m  .3 t o  .2. 
16. M7-11 : Changed ffiteps frw 1 to 4. 
17. W6R-27 : Ctanged HSteps f r w  2 t o  3. 
18. MZ6-a : Changed NSteps i ron 2 ta 3. 
19. RH%-19 : Changed ffiteps f r w  3 t o  4. 
28. M12-13 : Chanqed f f i t e p  f r w  1 t o  2. 

12/13/89 trl - The following changes mere inade i n  order t o  address 
ADM'S concerns regarding the Norm1 Depth Channel 
rout cross w t i ons .  

1 .  RQS-17 : The crcss section was extended to  8 effective 
points. 

2. RS17-18 : The cross section was extended to  B effective 
points. 

3. RIB-21 : The cross sectiar nas extended to  B effective 
points. 

4. RQ1-22 : The cross section was extended to  8 effective 
points, and sufficient depth was added to  
eliminate the overtopping cmdition. 

5. RSn-6 : The cross section nas extended to  8 effective 
points. 

6. RS7-11 : The cross section nas changed to  8 effective 
points, and sufficient depth mas added to  
e l  iainate the overtopping condition. 

12/14/89 trl - This f i l e  was created to  account for Rerial Reduction 
Factor changes requested by Aair Uotawdi. They 
accwnt for natershed areas of 5, 10, 15, 24 and 35 
square miles for a 10Ryear storn. 

81/12/98 trl - The following changes w e  aade i n  order to address 
FCW: cmcerns regarding the T i w  o f  Concentration 
cc~putations for SubEdsins 1s and 1C. 

1 .  %beasin 1B: The average flnr velocity for the channelized 
pwt ion  was changed f r ~  13.4 fps t o  5.8 fp. 
This nas dare after a more in-depth lonk a t  actual 

PPPWlIX K - CAM CREEK 
58-EM 24-HOLa STWn 

Page 2 



ttt FREE ttt 

L field ccnditicm. % the appropriate Appendix 
t fcr sore detail. Tt* resultant Lag i s  13.25 hrs. 
t 
L 2. Cubhain IC: The average f iw velc~ity for the c h m e l i z d  
t porticn was changed fraa 10.1 fps to 5.9 f p .  
t This was dcne after a @ore in-depth lwk at actual 
t field crnditicns. ihe resultant Lag i s  0.45 hrs. 
t 
t 

JR PEC 1.0 8.968 0.948 0.948 h1.519 
¶ 

t 
t ERST FM M WE WEEK 
I 98-BASIffi 28-2P 
t 
t 



t 
t 
t NEXT OPERATION IS  TOTk! FLOW IIT BWIDSLEY ROAD EAST ff CAVE CRER( RMD, 
t 
t 

KK HC14 
ni CWBINf WACE RUNOFF AT NODE 14 
ni ?kt20 
K 2 
t 

KC-1 INWT 

KK Ml4-15 
ni WKIffiUW ROUTE I N  iX+'&E FFM NLX 14 To NODE 15 
Kn 11 Reach Length= 5688 FT. 
ni 2) Average V e l c c i t y  4.9 FPS 
M 4 .32 .3 
t 

13: X 
ni GENERATED MI W-WIN 2C 
BA 1.177 
LU .32 -25 53.3 
UD .bl 
t 

YX DT2C 
ni T W  MAY 10-YR 2% RETENTIMI VOLUK:l) B.1 K-FT FRW SUB-BASIN 2C 
ni (Hydrograph iden t i f i ed  as OR-X) 
Kn 2) Balance of runoff continues M. 
IQ( (Hydrograph iden t i f i ed  as DT2C) 
DT OH-X 0.1 
Dl 0 lam 
W 0 18888 
1 
1 
I NEXT OPEWITlffl I S  T M k  FLOW AT UI4I[RI HILLS DRIVE EffiT ff CAVE WEEK RON. 
1 
t 

KK tC15 
Kn CMINE WAEE WWF AT NODE 15 
ni ~n14-15 t DTX 
N 2 
1 

KX IM15-16 
m ~ U ~ K I N ~ U M R O U T E I N W A H H U A H D ~ E E T F R D ~ M ~ ~ E ~ ~ T O ~ I ~  
Kt i  1) Reach Length= BBBB FT. 
ni 2) Average V e l o c i t y  5.7 Fffi 
M 5 -39 .3 

WPDmlXK-EPNECAEEK 
58-YEAR 3-HWR 9 T M  
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LIE 

# 2E 
131 RUHOFF EMWED ON SUB-WIN 2E 
M 1.055 
LU .33 .a 39.7 
UD .42 
r 
t 
t MXT WEPATION IS TOT% A1 28M ST W)U WAD. 
1 
t 

HEC-I I W  

# HI$-17 
Ci M31NGiAl RDUlE IN SlEE7 ET NONODE lb TO NDLC 17 
CfI I t  Reach Length= 3950 FT. 
131 21 Average Ve1ocit.i; 4.8 FPS 
IW 3 -27 .3 
t 

KK DT2H 
TMM W19Y 18-YR 2-tR REENTION WLUME:I) 11.6 K-Fl FHW 53-BASIN 2H 

131 iHydrcqraph identified as !X-ZHI 
KU 21 Balance of runoff cmtinues m. 
YJ! , (Hydragraph identified as DTZI 
DT W-2H 11.6 
DI B 18688 
00 0 IW 
t 

' HE17 
131 WnslNE WEE R M F  RT NDK 17 
Ci Rnlb-17 t DTZH 
K 2 
I 
t 
t tttttt BREN E- AT I ~ I H  IW' WTH a PWIE W. 
1 mlVE IP TO SUB-BPSIN 20 

~ I X K - [ a W E E E K  
58-YFAR 24-HWR STOR# 
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K 2D 
IQI RWF GREMTED ai SUB-WIN ul 
6'4 1.191 
LU .34 .25 32.8 
UD .ffi 

IQI THROW MAY 1kYR 2-M KTEMTlWl VOLUtE:Il 4.0 E-FT FKti W-MSIN 20 
KH lttydrqraph identified as WZDI 
KII 21 Balance of runoff continues en. 
Kn (Hydrograph identified as Dl201 
DT OR-2D 4.8 

1 
EC-I lNWl PRGE 5 I 

IQI %LIT FLOW AT IHIERSECTlMl M 32nd ST Ah3 BEU PJ. 
m 
IQI SEND FLCU WH IN 32nd STREn OUT M WlE&lED IN STREn AND 6BU PIPE. 
Kn (Hydrograph identified as FL-ZDI (160 cf5 i n  PIPE1 
m 
YJi REMINDER FLOWS EST IN ELL PD. IHvdropraph identified as DT2D) 

KI: RUD-23 
M M X I W  HM[TE IN STKET RM SUB-BASIN 20 TD NODE 23 
b" I )  Reach Length: 3W0 FT. 
KH 21 Average Velority; 3.5 Fffi 
Atl 3 .31 .3 
I 

K 7P 
KM R W F  GEHRAlED ON W-WIN 2P 
BA 0.592 

IU .31 .25 55.7 
m .53 
1 

K DT2P 
KM TMMl AWRY 18-M 2-WL RETRSIIDH W)LU#E:I) 1.8 A C f T  FROn SUB-BASIN 2f 
M lttydrograph identified as OR-2Pl 
YJI 21 Balance of runoff continues on. 

Page 6 



LIE 

(itydrograph identified as DTZP) 

K W3-24 
Kn IZIISKIW Ram IN S T W T  FFRon ME 23 TO NODE 24 
Xn I)  Reich Length: ME4 FT. 
a 2) Average i/elncity= 2.h FE 
M 3) .@5 hrs added to K fur reach 
m %24-25. 
Rn b .52 .3 
t 

EC-I INPUT FEE b 

K 2F 
HWOFF GENERATE0 ON SUB-WIN 2f 

M Lag lengthened 8.5 hrs to a c c ~ t  far reach Rn24-25, 
BR 8.952 
LU .9 .23 58.8 
UD .45 
t 

KK DTE 
EJ THROIl WY l5YR ZM WTENTI!B WLDnE:I) 3.9 AC-FT FRDn 5UB-WIN E 
K i l  (Hydragraph identified as @-El 
ti4 21 Balance of runoff ccntir!ues on. 
!!a litydryraph identified as DT2f) 
DT W-2F 3.9 
D l  0 Im 
IK1 E IBW 
t 
I 
t NEWT OFWITIM I S  TDTfd. FLW IN EkST FMK AT GK C16E F&V 
t &@a' WTH OF PRRADISE LN. 
1 
& 

KK .U4 
m ~ I K  WE RWF AT tae 24 
m W3-24 t DTE 
KO 21 
HI; 2 
t 
t ttttt EACH IS T00 M T  FfX A 5TRU.E HDUTE, W)D TD W3-24 AND EXTEND Lffi 

RPPMDIX K-UIVECTLEEK 
58-VEtW 24443% STlW 
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t for SUB-WIN if 
t 
t KK,lm4-25 
t Kn flU4(IN6U1 RDLm IN W L  FRM WOE 24 TO WE 25 
t M I) Reach Lmgth: 1200 FT. 
t Kn 2 )  Average Ve loc i ty  6.2 FPS 
t RU,1,.85,.3 
t 

KK REG-25 
Kn W I N G M  RWlE I N  CWMn FROn SUB-BASIN 26 TO NODE 25 
Kn 1) Reach Lenqth= 233  R. 
Kn 2) Average Velocity; 5.3 Fffi 
Rn 2 . I2  .3 
t 
t 
t HEX1 WmATIW IS TOTAL FLOU IN EAST FDW: 1358' YST OF CAVE CREEK RORD 
t ANI) 488' SWTH D PARAOISE LANE. 
i 
i 

EC-1 lEBUl PffiE 7 

K RS25-17 
m M DEPW CHC~~~EL m  FRO^ HODE 25 TO NODE 17 
YJ1 1) Reach Leogth= 4400 FT. 
KH 2 )  Average Velocity; b.8 Fffi 
RS 2 FLM -1 
RC ,835 .03 ,635 4488 ,883 1416 
RX 7 50 96 1E4 140 1% 198 228 
RY 1416 1415 1414 1489 1489 1414 1415 1416 
i 
"i 
i M I T  OPERATION I S  TOT& FLU AT IhTH ST 1@00' NORTH M P W I S E  LAN 
t 
t 



LIE 

KK ffi17-18 
WI N D R l l A L M P T H ~ R o u n F w # l f f i W 1 7 T O N o c r l 8  
WI 11 Reach Length: f250 FT. 
WI 21 Average Velccity- 7.8 FR 
RS 3 FLOY -I 
RC ,8B ..IU .@XI 52% .i% 1391 
RX 15 58 84 I@ 140 1% 198 231 
RV 1391 1374 98389 1381 1381 1% 1398 13q1 
t 
t 
t tltttl BHEIYI ELEKE AT iT STKEET 18BB' WH OF WL FW. 
1 MlVE UP TO SUB-BASIN 2J 
t 
t 

KK DT2J 
WI RWi PMY I%YR 2% RETEKilW W W : I )  2.4 K-FT R@l W-BASIN 23 
HI lHydrqraph identified as OR-231 
kU 21 BaIaxe o i  runoff continues on. 
WI (qdragraph ideoiiiied as DTZJI 
DT ,T-2J 2.4 

EC-1 I W  P a  8 

K W - 1 9  
M WINM RMm IN STREET FRM NODE 25 TO N;IDE l? 
WI 1) Reach Length= 75UB FT. 
tJ4 21 Avwage Ve!ocity; 4.8 FPS 
A# 3 .53 .2 
& 

KK DT21 
WI TW WV 1%YH 2% RETE?iIIIN KLW1) i.7 K f T  FW SUB-WIN 21 

APPOUIIX K - CROE CRM, 
%YEW( 2 4 - M  STOWl 
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L I E  

(Hydrqraph identified OH-211 
21 Balance of runoff continues on. 

(Hydragraph identified as Dl211 

KK W I - 1 9  
Kn MIM ROUE IN STREET FROH NODE 21 TO NUDE 19 
131 1) Reach Length= 2658 FT. 
Kn 21 Average Velccity. 4.8 FPS 
Rn 1 .I8 .2 
t 

YX x 
Kn W F  GENERATED ON SU3-BRSIN 2K 
811 1.3% 
LU .36 .24 42.3 
OD .38 
t 

kX DTX 
Kn MHW RWRY 10-YR 2-M R E M I M I  V0LUHE:I) 7.7 AC-FT FROn W-MISIN 2K 
Ktl (Hydrograph identified as M1-XI 
m 21 Balance of runoff cor~tinues on. 
131 (Hydrqraph identified a s  Dl%) 
DT W - X  7.7 
DI 0 1 m  
W 0 1 w  
t 
I 
t Ell OPERATION I S  TMAL FLM IN T M  UIST FORK AT 7th STREET AND BELL WAD. 
t 
t 

HEC-1 IW PIE 9 

KK K I P  
KH CMIBItE SURFACE R W  AT NODE 19 
m W J - 1 9  + W I - 1 9  + DTX 
HC 3 
1 

M( Dl19 
'xli SPLIT FLOW hT INTERSECTIM OF 7th ST AEB) BEU. AD. 
MI 
KN SEND FLOW HEST I N  BN WD TO NMF: 20 I N  S T E T  84" %' PIPES. 
M (Hydrograph identified a s  FL-19) (388 c f s  total in PIPES1 
m 
Kt! EST FLWS SOlrm I N  7tH ST TO NaDE IB. (Hydrograph identified a s  Dl191 
m 
Dl FL-19 

APPENDIW K - CAE WEEK 
58-YEAR 2 4 - W  3 T l M  
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KK Rn19-l5 
WI M I N G U I  WTE I N  MWL FRMl MWE 19 TO NiU# 18 
kl 11 Reach L w ~ t t ~  la FT. 
M 21 Averap Velacity= 3.6 FPS 
Rn 1 .w .3 
t 
t 
1 MYT HRATIW I S  TOT& RW I #  EffiT FmK AT 7th SWET 
t IBBB'SWIHLTBaLrn, 
1 
t 

KK RS18-21 
~~WJ'I DEPTH MAHfl HOLm FRMl MDE I@ ?@ WE 21 

K t l  1 1  Reach Length= 37% FT. 
m 2) herage Velocity 18.7 
RS 2 ROU -1 
RE ,035 . .Q35 3708 ,087 1371 
RX B 18 28 45 E 1% 138 14 
HY 1371 1378.5 1378 !368 1 13701370.5 1371 
L 
t 
L tttitt BREAK SEW PM JW m BACK TD FLOU DIVERTED EST 
L FR[B( 7th ST & BaL RI). 
1 
t 

RE-1 iWT 

KK MI?-% 
T H  WIW E W E  1li STREEl FRW ME I? TO WE 1% 
Kfl 1) Reach Lmqth. 2350 FT. 
131 21 Average Ve!ocityr 3.0 FPS 
M 3 .22 .3 
t 



k" DTX 
I?l T%fM MY 10-VR 2% RRENTIOH MLWrl) 2.8 IIC-FT FfM SUB-WIN 2L 

KK HC28 
131 CWINF WRCE RuNm: AT NODE 28 
131 M19-20 + DTZL 
HE 2 
t 

(Hydrcgraph identified as OR-2L) 
2)  Palance of runoff continues on. 

(Hydrcgraph identified a5 OTZ) 

b:;, Rp-y-21 
131 MUSKIM FlWTE IN CHANML FW NODE 20 TO NODE 21 
1M ;: h~aci l  iefigth= 250 FT. 
131 2) Average l/elocity. 5.2 FPS 
WI 2 -17 .3 
t 

YX 2n 
131 RWF GENERATED MI SUB-MlN 2n 
BA 1.174 
LU .34 -21 48.h 
UD -24 
t 

HEC-I lWU1 

KK DT2N 
m wcw WNIY 18-YR 2%  ION VMW:I) 8.9 AC-R FRMI SUB-MIN 2n 
M (Hydrograph identified as OR-2n) 
MI 2) Balance of runoff continues on. 
xt4 {Hydrograph identified as DT2H) 
DT Kt-% 8.9 

APPDBllX K - CAIE EREEK 
50-YEM 24-HUL STWm 
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LINE 

KK R521-22 
m taw. DEPTH w w i  RWTE mon NOK 21 TO ME 22 
131 1) Reach Length- 4156 FT. 
131 21 Average 'lelccity= 7.1 FPS 
ffi 2 FCC# -1 
RC .B4 .@35 .ffl 4154 344 i3Z 
RX 5 M 110 123 193 X 253 388 
F!Y t 1352 L352 1346 1346 1351 1353 1355 
1 

KK DIM 
T l f & l  WlRY 18-YR 2% REWI[W VOLLYZ:l) 2.4 AC-FT FROn SUB-BASIN 20 

131 {Hydroqraph identified as OR-20) 
M 2) Balance of runoff continues m. 
Kn (Hydraqraph identified as DTZ) 
DT OR-M 2.4 
Dl  u 1 m  
DB 0 t m  
1 
t 
t EX1 E M T I O N  IS TOT& FLLD WT ilJWU. W S  W 7th AVEWIE. 
1 
t 

!EL-1 I%''!! P r S  12 

KK m-6 
WI tMW1Ch DEPTH W L  rmUTE FMM NODE 22 TO MDE 6 

' kli 1) Reach Length- 2788 FT. 
M 2) Average Velocity. 8.8 '35 
ffi I RWI -I 
RC .84 .93S .84 2708 .M?S 1337 
RX 8 78! 85 97 157 16? 219 279 
RY 1337 1334 !332 1326 1326 1332 !334 1337 
t 



L I E  

K 2N 
KH RWF ~~ CN SUB-BASIN 2N 
BA 0.475 
LU .31 1 33.3 
UD .28 
t 
1 
t HEXI WERATION I S  TOTN FLW IN TIE EAST FORK AT CAVE CREM. 
t 
t 

K HCb 
Kn W n e l H S U R F A C E R M K F A T W b  
KW R m - 6  + 2N 
KO 21 
HC 2 
t 
t 
t 
t 
t CAVE CREEK 
t SUB-BASINS LA-ID, 3R-30, %-4C IWD MI-@ 
t 
t 
t 
t 

K 1A 
Kn WaFF GaXRATm W SUB-BASIN IA 
BA 0.983 
LU .48 -13 B 
UD .53 
t 

MC-I IhB)UT 

KK Mlb-1 
KH M I ~ R O U T E I N C W F R a ( H W E 1 A T O N O D E I  
M 1) Reach Lengths 9988 FT. 
Kn 2) Average Velocity 5.4 Fff i  
Rn 3 -51 .2 
I 

KK 18 
KN W F  GEIERATED GN SIM-WIN 18 
,BA 1.681 
LU .48 -21 B 
UD .3 
t 
t 
t t M T  OPmATION IS TOTN ROW I N  CAW CREEK B3' MTH OF THE C.A.P. 
1 
t 

WPENDIY K-CAMCREEK 
50-EM 2 4 - W  STOHn 
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M( K1 
Kn 2 W I E  WKE HLFan AT MIE 1 
KM RH1R.I t 18 
K 2 
t 
f THE FULOUING REACH IS TM W T  FB7 R ST&E HWINGV1 RCUTE. TIE I: Y U  
1 OF mUTE W-3 W TIEWORE M D  FK#l .21 hrs TO .24 hrs. PdIS REACH 
t HS MtW FOR EXTENTION BEW TIB VELEITY I N  REACH RBI-2 NRE IMCSEL'f 
t HATCHES Wn-3 THAN RHIA-I. 
t 
1 KK,Rnl-2 
t KH HUSXIMGLW ROLm IN WMl FRWl W E  1 ID WE 2 
t Kn I1 Reach Lenqtk 858 FT. 
1 Kn 2) 4veraqe Velxitr 7.4 F E  
1 RN,1,.03,.2 
t 

IX 1C 
m RWF GDBRATED W SUB-PASIN 1E 
6R 1.492 
LU . a 8.6 
ul .45 
t 
1 
t E1IT EFftTION IS TOTW. FLLW IH CAVE LEEK iil TE C.R.P. E # N  
1 
1 

KX m2-3 
YJI WINGUn RWlE IN CWtEL FRDn NODE 2 TO WDE 3 
KR 1 )  Reach Length: biBB FT. 
Kn 21 Rveraqe Velocity= 7.9 FPS 
YSI 3) Use t:=.24. I n c l u d s  .83 hrs 
k?i f r m  reach %I-2. 
Rn 3 .24 .2 
t 



LINE 

I NEXT DPERRTIOEl I S  TOT& FLGU IN CRVE CREEK W' SOUM W DEER V W Y  DRIVE. 
I 
t 

KK HC3 
Kn WnSIW SURFACE W F  RT NODE 3 
131 m - 3  t 1D 
HC 2 
t 

KK M-4 
KM I R l ) S K I ~ R O U T E I N M R N N R ~ N H O D E 3 T O N D O E 4  
Kn 1) Reach Length= be@ FT. 
KH 21 Average Velocity; 7.0 FPS 
WI 3 .27 .3 
I 

KK HC4 
M WnSIK SUHFACE R W F  AT ICE 4 
Kn RIW-4 t 3A 
HC 2 
t 

HEC-I INWT 

ID... .... 1 ....... 2...,.,.3....,..4 ..,.. a , . , a , , . ? , . . . . , 1 0  

KK m4-5 
Kn WKINMI( ME I N  CHANNEL FROM NODE 4 TO HOE 5 
En 1) Reach Lenqth. 11!450 FT. 
EJI 2) Average Velocity= 8.8 Fff i  
WI 5 -40 .3 
t 

XK nm 
Kn T W  RWLY 18-YR 2-HR RETENTION VM.VIE:il 4.2 ACfT FAOn W-Effi IN 3C 
Kn (Hydrograph ident i f ied as W1-3C) 

WWB)IX K - CAVE wmc 
%-YEAR 24-HOU1 STORn 
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Kf l  
Kii 
DT OR-X 4.2 
DI 0 1 m  
OR a IBBBB 
t 
t 
t NEXT OW(ATICN IS FLO# RBWE ELL EfD. 
t 
t 

2) Balance of mncff continues cn. 
Iitydrograph identified as DIE) 

KK m 
IM CCOIBIM S L W  MF AT MDE 5 
KI I  w-9 + DTX 
HC 2 
I 
a 
t ittttt BAEM SEWEM AND JW TO %@-@SIN 3. 
t 
t 

KK 38 
kn 01FF GEMRATE0 CN SUB-BASIN 3B 
BA 8.944 
LU .39 .a 31.5 
UD 1.82 
t 

KK m-8 
Kd MJSKIMiUn ROUTE IN STREET FAOn W+E%IN 3 TO HDUE 8 
M 1) Reach Length. 4584 F?. 
EM 2) Average Vei%ity= 2.5 FPS 
WI b .5 .3 
t 

KC-1 IHlI ?&E lb 

KK DT8 
kn 9LIT FLCi'd AT INTEEC'TIW OF @NEE DRIVE AND 13th AVEM 
Kt4 
K1I SEKI FLM WITH 1N 13th #JEW 
KH (Hydrograph identified a s  FL-8) 

IM iEM1NDER FLW EST 1IH M E  DHIVE. !%drqraph identified as DIB) 
kn 
'Dl FL-8 
DI fl 8 79 647 3 4 4  
DO 0 B b 243 992 
t 

YX MIB-9 
M( tlUSKINGUI1 WTE IN STMET FROn IiDK 8 TO NODE 9 
KH 1) Heath Length= 2758 FT. 

PPPEKtIX K - CAVE CXFf 
%-YE% 24W STOfW 
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13 2) Average Velocity= 3.5 FPS 
RI 3 .n .z 
t 

K DT? 
YJI SPLIT FLOW AT IMRSECTIOEI M GRWERS AWE tW 13th AVNE 
M 
Kn SEND ROW SOUTH IN 13th AWE 
KH (Hydrcgraph identified as FL-91 
KH 

HWIINM nCW EST IN GRWEAS M. (Hydrograph identified as DT9) 
M 
Dl FL-9 
Dl 8 27 44 141 934 
00 0 0 0 3 7 3 8 3  
t 

KK w-5 
Kn ~USKINGUIIROUTEINSTRmF~NWE9TONODE5 
M I1 Reach Lengtk; 3?50 FT. 
KH 2) Average Velocity; 2.8 FPS 
W b 3 .2 
t 
t 
t MWT OW(RTIW IS TOTAL LON AT CRVE CREEK All E L L  RDAD. 
t 
t 

KK RS5-6 
M HOW~A~ DEPTH MANML HWTE mon MJDE 5 TO HOOE b.1 
Kn I1 Reach Length = hW FT. 
 ti 2) Average %locity = 12.7 FB 
ffi 2 LOU -1 
K ,835 .BS .855 b4BB .087 1347 
RX 0 15 17 44 70 97 1E4 188 
RY 1347 1346 1345 1333 1333 1342 1343 1346 
t 

'3 

KK ;D 
KM RUaFF GENERATED ON SUB-BASIN 3D 
BA 0.488 
LU , 4  ,24 18.2 
UD -17 
t 

WWmlK K - CRK EIMK 
50-Wfl24toUy1 STMm 
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LIE 

t  
L EYT WATILIN IS TOTAL R W  AT RE C O N F i W  I& CAY€ E K  AND TIE EAST 
tFGRKffCAMW 
I 
t  

YX E6.2 
131 m1NE WACE W F  AT %BE h.2 
KH RSS.6 t HC6 t 3D 
m: 3 
i 
1 littit REACH WXU FRon MIEL. IT IS TCQ WRT FFo STME L%PhuLATINS. 
t  
t %,W-7 
t KH XRW DEPTH CHRMU WX FRW NODE h TO NOE 7 
t  10( 11 Reach Length= 22% FT. 
t Y;n 21 Avwaqe Velocity. 13.1 FK 
8 ~ 1 , , 1 , 2 1  
t  ffi,!,FLW,-I 
1 RCI.~,.83,.035,F&,.Mh,lE 
L RX,8,#,e8,128,1~,Z~,2531E 
t RY,1330,1329.5,13B,1318,13!@IlJ3B1133211332 
t  
t 
t tlittt BMRK EMaXT AIB) JW EKK TO TI~IERTEO RUN Rill %iE 8. 
1 
t 

W( R-8 
IQI M C W  DI'IEKTED HYDfdlGRAPH Fm REME DRIM NJD 13th W 
W( FL-8 
t  

HEC-I INWT 

KI! Y86-18 
N ~ I N G M  m IN STKET FRW ME E m 10 
Kt4 1) Heath ienqth: 62M FT. 
IQI 2) Rverage Velocity. 3.0 FPS 
RH 4 .7h .? 
1 

I" DT4A 
f& TW M4Y i eT '  I-tR ETEHIIWJ WUME:!) 7.8 K-FT FRM SUB-@SIN 4R 
K!l (Hydrograph identified as OR-4A) 
KJi 21 Baisce of runoii [cotinus on. 

PkWBIXK-CAVEMIEO: 
50-YEWI 24-M3LW STOPJl 

Page !9 
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(Hydrograph i d e n t i f i d  as DT4A) 

KK R - 9  
KH RECALL D I W m D  HMlROWAPH FAW ROVERS AEHUE RND 13th AVENUE 
hS R - 9  
1 

KK Rn9-I0 
Kn HUSKINGWl RWTE I N  S T R W  FRMf NODE 9 TO NODE 18 
Kn 1) Reach Length= 5758 FT. 
Kn 2) Average Velocity; 3.0 FPS 
W( 3 .53 .2 
t 
t 
1 H X T  DW1ATION I S  TOTRL ROW AT 19th A V N  M ELL RORD. 
t 
1 

hx E l 0  
M1 C W I K  gJRFRCE ALRaFF AT NODE I 8  
Kn WIB-10 + DT4A t W19-18 
!E 3 
t 

KK DTlS 
~1 FLIT now AT INTEASECTIIBV M 19th AVENUE AND BELL RORD. 
KH 
M sam nou wsr IN  ELL RORD WIT w W A ~ D  IN STREET. 
10( (Hydrograph identified as R-10) 
M 
I HWllHOER F L W  SWITH I N  19th AM. STREET AND 98' PIPE. 
Y (Hydrograph identified as DT18) (498 cfs in P I E )  

MC-1 I N W I  PRGE 19 

KK RH18-7 
.IcR n u s K I M  M E  I N  STRm FEW NOEE 18 I D  MICE 7 
KH 1) Reach Length; M15g FT. 
Kt! 2) Average Velocity; 4.0 F f f i  
WI 5 .4a .2 
1 



lac DT4B 
m THRM RWAY 18-YR 2% RETPilI[W VDLUI(E:lt 4.3 K-FT FPLW SUB-B&IH 4 8  
YJI !Hydragraph identified a s  UR-48) 
m 2 )  Balance of runoff c m t i n u ~  on. 
Idn (Hydrograph identified a5 DT4B) 
DT m-45 4.3 
D l  0 IeeBB 
W B l@@B 
1 
t 
1 HOlT WERATION IS 'fm& FLM IN 5%' WIH LF GEEtMY R O N  
t AND &3' EST ff 19th AVENUE. 
t 
t 

I(X RS7-11 
KW ~WTHCHRMSnRDUTEFPdmNDOE7TO&il.l 
m I t  R e ~ h  LengM; BWB FT. 
VJI 21 Average Velacity. 8.9 FPS 
RS 4 RE3 -1 
RE .84 ,035 .84 8 W  .W 1297.5 
RY 8 137 LA9 2 249 388 325 35 
Kt 1L290.7 12?4 1282 1'N 1% 1% l294 1737.5 
1 

HE-1 I&Ul PRGE 28 

i ID.., .... 1 ...... . 2  ....,.. 3. ..... A . . P  

kX 4E 
W F  GENWTED MI SUB-WIN K 

BR 1.1129 
LO .31 .24 39.7 
LID .a 
1 

'hx DT4C 
m 1HREll MY 10-YR 2% RETENION W#lE:I)  5.1 AC-R FHM %@-BASIN 41. 
nl (Hydragraph identified a s  N-4C) 
a! 2! Balance of rmoff c c n t i w  on. 
nl (Hydrograph identified as DT4C) 
DT Oa-41. 5.1 
Dl U1 1 m  
Do 8 I W  

~ I I : K - C R V E C R E E K  
58-WAR 24-HOUR STOM 
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618 
611 
612 
613 
614 
615 
blb 
b17 
618 

KK HCII.1 
rcn ~ I N E  WKE RUWF RT NOOE I I, I 
YJI K7-11 t DTH: 
HC 2 
t 
t 
t tttttt W S E W  AND JW TO SUB-BASIN 56 
t 
t 
t 
t m V M  WASH 
t SUB-MI& 5b-% 
t 
t 
t 

KK 56 
KH RVOFF GEHERRTED ON SUB-BASIN 56 
BR 8.429 
LU .B .I% 3.3 
UO .I7 
t 

KK RS56 
YJI E F N i  ROlllE WHROUGH DmKllON BASIN NO. 28 
Kl i  1) Total Voluae = 48 AE-FT. 
KN 21 @illnay Elev = 1412 
RS I ELN 
SV 0 1 18 37 48 60 
E 1395 la 1485 1418 1112 1415 
SS 1412 BB 2.63 1.5 
SL 1376.7 1.78 b .5 
t 

KC-I lWN PAM 21 

kX RK56-26 
m n v s ~ l ~ ~ u n  ~rn  IN c w  mm sue-wr~ % ro ME 226 
KH I) Reach Length= 255% FT. 
Kt! 2) Average Velmity. 6.5 FPS 
AR 1 -11 .3 
i 

"KK K 
YJI RWOFF WP4lED ON SUB-BASIN X 
BA 8.514 
LU -34 .I% 14.6 
UO .I6 
t 

r n I X  K - CAR CREEK 
58-VWI 24-HWR STDRn 
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Kn ilESUFmR ROUTE TRGW WENTION @%IN NO. B 
kN 11 Totai V o i w  = bB RC-FT. 
IM 21 Spillway El@ = 1488 
ffi ! EL& 
SV 0 2 5 I 0  i5 hB 67 91 4 150 
SE 1391 1393 1397 19BB 1404 lW 1 W  14118 1411 1412 
SS 1 W  6a.B 2.63 1.5 
SL 1392.2 1.78 h .5 
t 

K RK5C-26 
IM KIEWTIC HAK RWTE I N  PIPE FFM SUB-BASIN 5C TO WE 26 
Kn 1) Reach Length = 24811 FT. 
K '  2) hug. Pipe D i m t e r  = 54' 
Kn 3) Average Velocity = 6.4 mS 
K 24% .BB9 ,815 CIRC 4.5 
t 
t 
t tEXT OPEPATION IS TOTAL F L N  AT 7th S m T  AND ROKHTS WORD. 
t 
t 

K RB6-2E 
KH M I M j U n  MIIITE I N  UWW FROn NWE 26 TO NDOE 28 
IM 1) Reach Lengtb SLY FT. 
Kn 2) Rverage V e l a i t y .  i . 2  FF9 
RI! 3 .21 .3 
i 
t 
t ttttlt BRUlK S E U  #iU JW TO SlB-BASIN 54 
t 
t 
t 

EC- I  lm 

K EW-27 
f4 inKIW! RWE IN CHANNEL FFM SUB-BASIN 5R TO wK 27 
K t l  1) Reach Lengtb FT. 
m 2) Average Velocity; 4.6 FTS 

PAGE 22 



KK W7-28 
Mt KBKINGUII RWTE I N  CWYREL FMW NWE 27 TO NOOE 28 
K t l  I) Reach Lwth; PllB FT. 
m 2) Rveraqe Velocity= 2.2 FPS 
Ni I .I1 .3 
t 

KK W8-29 
KIi W I N s u M  WE I N  CtWM. FRM 28 TO NODE 29 
Mt I) Reach Length; 2158 FT. 
Mt 2) Average Velority 6.2 FPS 
Ni I -10 .3 
i 

K 5D 
MI WWF GaBRATED DN SUB-BASIN 5D 
BR 8.554 
LU .39 .05 2.1 
UD .I0 
t 

KC-I 1wl 

"K nm 
Kn RESERVR? RMllE lWmXW IIETENTICN BASIN NO. 7 
Kl l  1) Total Volume = 1% A€-FT. 
Kn 2) Spillway Elev = 13E 
RS 1 ELEV 
SV B 1i0 136 152 175 288 224 248 272 
SE 1369 1392 1393 1371 1395 1396 1397 13% 13W 
50 0 53 343 920 lbbe 2516 3588 4594 5775 

APPM)IW K - CAVE CREEK 
%-YEW1 24-HOUR STCM 
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LIK 

W( RmD-29 
MI MINGtffl ROUTE IN W L  FROn SUB-%IN 5D TO MDE 29 
KY 1) Reach Lenqth= $788 FI .  
MI 21 Average Velocity- 5.8 FPS 
Rli 4 .32 .3 
t 

kk 0TSE 
FX TMW MY 18-Yf! 2% RETENTION WW:I) h.0 K-FT FRM W-.WIN 5E 
M (hdrqraph ident i f ied as OR-2f) 
m 2) Palance of m o i f  continues on. 
W IHydrcigraph i d e n t i f i d  as DIE! 
DT OR-2E 6.0 
!I 8 1Wi 
W 0 1m 
1 
1 
t EXT WTIDN IS TOTk RW RT T t U M 8 I R R  Uf E S T  iF CRK W E S  
1 
t 

K FdW-11 
MU~KINGUI ROIJTE IN rn FW NLX 29 m WE 11 

MI 1) %each Leagthx 7@d FT. 
m 21 Ayerage Velocity. 11.9 FE 
En 2 , l h  .3 
t 

KC-1 IW 

WPENDlYK-MCrn 
58-YEAR z+tma  ST^ 
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LIE 

2) Balance of ~ n c f f  continues at. 
(fi{drqraph identified a5 DTM) 

131 
MI 
DT OR-MI 1.4 
Dl B 1 w  
W 8 1 m  
t 
I 
t EWT 5iFMTIM IS TOT#. FLCW IN W CREEK AT CACTUS RORD. 
t 
t 

m. Kt2 
131 COloIE SURFWE RUNOFF AT NWE 12 
YJI HCll t DTMI 
K 2 
t 

kX R1112-13 
. WKIWi WTE IH C#!ML FRY M E  12 TO NliE 13 
$8 !) Reach Lwqth= 7fM FT. 
MI 2) Average Velocity. 21.0 FPS. 
FcN 2 .I5 .2 
1 

K kB 
!+I RUNOFF EIWTED ON %!-BASIN OR 
M 1.138 
LU .32 .28 61.5 
UI! .s 
t 

IcX DT68 
131 iPRtM MY !5YH 2-HR ETMTIM WUHE:lI 13.8 AC-FT FRY SL5-@SIN bE 
131 IHydrqraph identified a5 OR-6Bl 
FA 2) Palance af runofi continuer, cn. 
131 IHydrcqraph idwt i f i ed  as  DT09) 
DT PR-60 13.0 
Dl 0 15slls 

a l m  
t 
8 
I KIT CPWTIOH IS TOT& FLOU IN CA'E GEM irT THE UPBLEKE WlTH THE 
t ARIZONA U ? ?  DIVERSIW WMEL. 
t 
t 

HEC-I INFllT 

"ID ....... 1 ....... 2 .....,. 3 ....... 4 ......, 5 ,,..... 6 ....... 7 ....,,, 2 ....... 7 ...... 10 

btWDIIK-CRKCRW 
3-YERR 24J1OCII S T M  
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IHWT 
LINE 

NO. 

18 

L.1 CONU:TOR I(--) RETURN ff DIVUITEU OR M D  FLOW 

2C 

----- ) m-X 
DTX 



APFmIXK-CAVECWEK 
50-YEAR 24-HaR STW 
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j OR-% 
DTX 

298 ,- > OR-2L 
293 DTZL 

RPPDmIX K - CRM MlEEK 
SB-MPA 24-HOUR STOWl 
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20 

: W-m 
DTB 

" Kl............ 

1C 



APPamIWK-CAKCREEK 
SQ-EM 24-HOU) STDWt 
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PBPENDIX K - CAE CPIEK 
3-YERR 24-k.M STW 
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APPMDIW K - CAVE CREEK 
58-YEN 24-HWR STW 
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APPENDIXK-CAKCRW 
%YE&? 2 4 - W  STORil 
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1tttl R W F  k% W I N E D  RT M I S  L[ICATION 
ttttttttttttttttitttttttttttttttttttttttt 
t t 
t ROOD llW!&WH PRCWLGE (EC-I1 t 
t BY THE m rN FEEWV 1981 t 
t REVISED m2 I% EE t 
t t 
L AUN MTE 01/16/1998 TIHE 14:13:38 t 
t 1 
tttttttttttltttttttttttttttttttttttttttit 

F C W  CAVE Wmc FIS, JOE No. 7833 
3-YERR 2 4 4 8  W l A T l M  STOM 
FILE = 7 8 3 W . I N  : 8 1 / I Z / ~  trl 
STLlRW PKClP : 5 Sfl Area = 3.3", iZ 62 = 3.3?'",5 Sn = 3.32; 21 SS = 3.28" 
S T W  WlEClP I 35 Sn = 3.21' 

7 10 W F V T  CONK44 V M I N E S  
IPRNT 5 PRINT MNTRM 
lPLOT B PLOT C(BMOL 

OSCAL 0. HYDROWAPH PLOT SCALE 

I T  HYDRDGRAPH T I E  DATA 
NnlN 5 HINUTES I N  WUTRTICN INTVN. 

I M T E  I B STW1TIffi DRTE 
I T I E  W STRRTIHG T I E  

NB MMW OF H Y O R W  ORDINRTES 
NDMTE 2 B D(OINGINLTE 
NDTIE 8855 ENDING T I E  
IW 19 CENTURY MRK 

ENGLISH UNITS 
~ I M E  RAER sw ~ILES 
PRECIPITRTION WM I N S  
LEKTH, ELEVATlW FEE1 
ROW CUBIC FEET PER SEW 
S I M  mUI% m - F E E T  
WIUX AHEA PMlES 
T E t F m N H E  DEmS FRHREMIT 

M f f W I X  K - CRM CREEK 
58-YEW1 2 4 m  STORn 

Page 





lm 5 PRINT m T m  
IPLOT a PLOT MMRDL 
QSCAL 8. HYDROGRPBH PLOT SCALE 
IPHEH 0 ~ ~ H Y D R O W A P H  
I WI 21 SAVE HYOROGRWH ON THIS WIT 

IWI I FIRST OPSIIIRK WNCHU) OR S R ~  
ISllV2 3m LAST IY(DIWTE m G? aVED 

TIHINT .@83 T l K  INTERtIAL I N  HOURS 

ttt ttt ttt ttt It1 ttt it1 ttt ttt t tt  ttt t tt  t tt  itt ttt t t i  ttt ttt ¶ti ttt ttt ttt ttt 111 itt t tt  t i t  t i t  ttt ttt ttt ttt ttt I 
tttttttttttttt 
I I 

784 KK 1 E l 3  1 
t t 
tttttttitttttt 

787 KO OUmUT MMW VMIAMES 
IW 5 PRINT MNTROL 
IPLOT a PLOT MHTROL 
OSCAL 8. HYI)RDGRAPH PLOT SCALE 
IPNCH 0 WNCH W U T E D  HYDROGRW 

10111 21 SWE HYTKGWH ON THIS UNIT 
l W l  1 FIRST ORDIMTE W SAW 
IW 388 LAST MUIIMTE PPUmfD OR SRMD 

TIHINT ,883 T I E  Iti lDWAL I N  HOURS 

PEN FLOW AHD STRGE I E W - P E R I O D )  M Y  FOR MlTIPLE M T I O  E W l C  C[VWTATIMIS 
ROW I N  CUBIC FEET PER SECOND, AREA I N  SGUAM HlLES 

T I E  TO PEAK I N  HOLBtS 

RRTlOS W K I E D  TO PMClPITRTIMl 
OPEAATION STATION AREA PLRN RATIO 1 RATIO 2 RATIO 3 RRTlO 4 RATIO 5 

1.U -97 .95 4 .92 

2 L W l N E D  AT K14 1.28 1 ROY 212b. %4. m. 1998. 1942. 
TIE 12.m 12.04 12.08 12.08 12.88 

RDUTED TO RH14-15 1.28 1 FLOW 1%. 1928. 1788. 1763. 1721. 
T I K  12.42 12.42 11242 12.42 12.42 

HMmWjRAPH AT X 1.18 1 FLOW 1148. 1 1884. 1874. 1048. 

RPPD(DIXK-CbVEWEK 
58-VECA 2 4 i M  S T W  
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DIKRSlffl TO m-X 

H W r n  rYT DTX 

2 CSBItED RT XI5 

Am TO RH1S-16 

m w  RT a 

2 mIED AT K16 

KOlED TO &1h-17 

HYDROSRRPH AT 2H 

DIMASION TO C8-2H 

H ~ H  AT mm 

2 CDIIBIM BDT %I7 

HYDRW AT 2D 

DIKRSIW TO 161-20 

li'YMWNi hT DT2D 

0IKRSlW TO FL-2D 

fflCE@RRFll RT DTi[2DS,' 

RWED TO wlzn-23 

HWWfPH AT 2P 

1.lB 1 FLW 
TIE 

1.18 I FLM 
TIE 

2.46 I R@4 
TIE 

1.10 1 nm 
TIE 

3.56 1 ROW 
TIE 

3 I FLOW 
TIE 

1.42 1 ROW 
TIE 

4 2  1 FLOW 
TIE 

4.98 1 
TIE 

1.19 1 FLOW 
TIE 

1.19 1 ROU 
TIE 

1.19 1 FLOW 
TIE 

1.19 I FLW 
TIE 

1.19 1 RM 
TIE 

-59 1 FLOW 
TIE 

WmJIXK-CREcrcmc 
58-YERR 24-HWIL STORn 

Page 39 



DIWRSIOH TO OR-%' 

HYDROGRRPH AT DTZP 

2 MnslMD AT m3 

RWTED TO W3-24 

WDRaSlWW AT 2F 

DIVmSlDW TO W-2F 

HYOMtW AT DT2F 

2 C W B I W A T  T4 

HMROGRAPH AT 26 

~ ~ r m  TO m - 2 5  

2 IWWBIMO AT HMS 

AWTED TO 6 8 - 1 7  

I FLOW 9. 9. 8. 8. 8. 
T I E  2.92 2 . 9  2 .9  2.92 2.92 

I FLOW 636. 614. 0 1  596. 581, 
T l K  12.42 12.42 12.42 12.42 12.42 

1 FLOU 875. 843. 623. 815. 794. 
T I E  13.88 13.88 13.88 13.08 13.88 

1 FLU 1144. It@. 1tW. 1072. 1047. 
T I E  12.33 12.33 12.33 12.33 12.33 

1 ROW 15. 15. 14. 14. 14. 
T I E  2.58 3.83 3.92 3.92 4.86 

I FLW 1144. If&. 1tW. 1072. 1047. 
T I E  12.33 12.33 12.33 12.33 12.33 

l RWI 1196. 1155. 11%. 1128. 1094. 
TIE 12.25 12.25 12.25 12.25 12.25 

l FLOW 2465. 2381. 2320. 2307. 2251. 
T I E  12.42 12.42 12.42 12.42 12.42 

1 FLCU 2346. 2268. ?221. 2283. 21%. 
T I E  12.58 12.58 12.58 12.58 12.58 

tt PEW( STRGES IN FEET tt 
I STM 1414.81 1414.72 1414.66 1414.64 1414.59 

T I K  12.58 11.58 12.50 12.58 12.3 

1 FLW 57%. 5529. 5395. 5343. 5287. 
TIK 12.92 12.Z 12.92 12.92 1'2.9 

I FLU 5735. '5%. 5357. 5335. 5197. 
T I E  13.86 13.88 13.88 13.88 13.86 

It PEPK STRGES IN FEET t t  
I STAGE 1389.41 1389.26 1369.16 1389.12 1369.82 

TIE 13.88 13.86 13.88 13.88 13.86 

I FLM bB1. 583. 29 .  5b4. 558. 
T I E  12.58 12.58 12.58 12.58 12.58 

1 ROW 7. b. 7. b. 6.  

WPWllXK-CRVEWEM 
50-YW 2 4 W  STOWl 
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TIE 6.9 6.53 6.75 6.75 6.83 

.70 1 RM 684. 5 8 ,  569. 564. 550. 
TIE 12.58 12.58 12.3 12.58 12.54 

.78 1 RCil . 511. 499. 495. 482. 
TIE 13.88 13.88 13.88 13.88 13.88 

-99 1 FLN 1114. 1876. 18%'. 1842. 1#17. 
TIE 12.33 12.33 12.33 12.33 12.33 

.99 1 RW 1114. 1076. 1852. 1 2 .  IB17. 
TIE 12.33 12.33 12.33 12.33 12.33 

1.34 1 RW 3. 3. 28. 3. B. 
TIE 5.75 6.17 6.25 6.25 6.33 

1.34 1 RM 1748. 1 .  1651. 1636. 1597. 
TIE 12.25 12.25 E.25 12.25 12.25 

3.83 1 RLW 349. 337. 329. 326. 317. 
TIE 12.33 12.33 12.33 12.33 12.33 

3.03 1 RM 2275. 2!95. 2145. 2126. 2814. 
TIE 12.42 12.42 12.42 12.42 12.42 

11.66 1 FLN 7331. 7071. 09E. 6838. b666. 
TIE 12.75 12.75 12.75 12.75 12.75 

tt m STAGES INFEET t i  
1 STRGE 1367.79 1357.7.M 1367.54 1367.58 1367.39 

TIE 12.75 12.75 12.75 12.75 12.75 

m 1 x  K - CAVE w. 
%-YEAR 2 4 m  STOW( 
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DIWSION TO OR-it .&a 1 Row 11. 10. 10. 10. 10. 
TIK 2.88 2.00 2.88 2.88 2.88 

2 CDnsIND AT t i3 , 1 FLW 1853. 1817. W4. 985. 962. 
TIK 12.25 12.25 12.25 12.25 12.25 

RUmD TO KnZB-21 .bB 1 RMI 1817. 982. ?a. 952. 929. 
TIK 12.42 12.42 12.42 12.42 12.42 

DIW~SIM~ TO OR-% 1.17 1 now 22. 21. 20. 28. 3. 
TIK 7.25 7.33 7.33 7.33 7.33 

HYDW)GHAPH AT DTZU 1.17 I nrm 1943. i a n .  1837. 182~. 1778. 
TIE 12.88 12.W9 12.88 12.88 12.88 

3 COIIBINU) AT HI21 13.43 1 FLW 8391. 8091. 7W. 7829. 7636. 
TIE 12.67 12.67 12.67 12.67 12.67 

WYITU) TO RS21-22 13.43 1 RW 8287. 7509. 7881. 7725. i529. 
TIK 12.83 12.83 12.83 12.83 12.83 

It WIK STIES IN FEET t i  
I STAGE 1354.38 1354.18 1354.10 1354.07 1353.98 

TIE 12.83 12.83 12.83 12.83 12.83 

HYDRrmAPH AT 20 .A4 I 574. 554. 541. 5%. 523. 
TIE 12.58 12.58 12.50 12.58 12.58 

DIWlSIOEl TO OR-20 -64 1 FLB 8. 8. 8. 8. 8. 
TIE 5.88 5.17 5.25 5.33 5.42 

HYlKGRAPH AT DT2D .M 1 FLW 574. 554. 541. 536. 523. 
TIE 12.58 12.58 12.58 12.58 12.58 

RWTED TO RSn-6 14,87 1 R M  86%. 8377. 8179. 8lBI. 7896. 
TIK 12.83 12.83 12.83 12.83 12.83 

It PEM STAGES IN  FEET t i  
I STAGE 1335.01 1334.86 1334.77 1334.73 1334.63 

TIK 12.83 12.83 12.83 12.83 12.83 

RPPEHDIX K - CAVE CREEI: 
58-YEAR 24-HUA STOWl 
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HYOROGRWH AT 

2 CWJIMD AT 

W W c W  AT 

ROUTED TO 

HYbWMM AT 

2 WIIBItEO AT 

WCRffiRRPH RT 

2 CWBIIlEO AT 

FWED TO 

W r n H  AT 

2 W I N E D  AT 

RWED TO 

H~OROGRM AT 

2 COHBlNED AT 

RWTU) TO 

HWW AT 

DlWRSION TO 

HYL)RIIGRAPH AT 

2 mIm AT 

1 FLOW 
11% 

I FLOU 
TIE 

1 non 
TIE 

1 FLOU 
TIE 

I FLOW 
TIE 

I ROW 
TIE 

i FLUW 
iIE 

1 ROW 
TIE 

1 FLOW 
TIK 

1 RM 
TIE 

1 Rat 
TIE 

1 nm 
TIE 

I FLOU 
TIE 



lWEWW# AT 

m TO 

DIWSIW TO 

HYDROGRAPH AT 

RWrm TO 

DIVERSION TO 

HYORDMlAPH RT 

Hrn TO 

1 RW 598. 5%. 555. 549. 
TIE 13.42 13.42 13.42 13.42 

1 FLOW 219. 218. 285. 282. 
TIE 13.42 13.42 13.42 13.42 

I now 371. a. a. 347. 
TIE 13.42 13.42 13.42 13.42 

1 FLOW 366. 354. 346. 543. 
TIE 13.58 13.58 13.58 13.58 

1 FLW 123. 119. 116. 114. 
TIE 13.58 13.58 13.58 13.58 

1 ROW 5116. 4926. 4888. 4768. 
TIE 13.00 13.m 13.88 13.88 

I now 5873. 4601. 4763. 4716. 
TIE 13.88 13.08 13.88 13.88 

t i  ETMS IN ~m t i  
I ST# 1311.26 1341.11 1341.81 1348.97 

TIE 13.88 13.88 13.m 13.08 

I ROY 764. 738. 721. 715. 
TIE 12.08 12.88 12.80 12.W 

1 ROW 9 186. 181. 179. 
TIE 14.17 14.17 14.17 14.17 

I ROW 22. 21. 21. 21. 
TIE 6.42 b.58 b.67 6.67 

I FLOW 704. 958. W, 921. 



TIK 12.75 12.75 12.75 

hl!MWil RT 

RumD TO 

3 mItED BDT 

DIVERSION TO 

HYDMlGRAPH hT 

H W  TO 

timmwH rlT 

DIVERSION TO 

WKGkWi AT 

3 DYBIKD hT 

WIED TO 

, 1 FLOH 123. 119. 116. 
TIE 13.32 13.58 13.59 

1.26 1 FLWI E4. 621. &07. 
TIE 12.75 12.75 12.75 

.B 1 FLW 1153. iilb. 1852. 
TIE 12.09 12.08 12.88 

.68 1 FLU 11SJ. 1116. IW?. 
TIE 12.08 12.89 12.89 

tS PERK STRGES IH FEE1 it 
1 ST= lR.51 1295.32 1295.28 

TIE 13.25 13.25 13.25 

1.93 1 ROW 15. 14. 14. 
TIE 5.92 6.B 6.17 

I .  1 Ron ~76 .  942. 921. 
TIE 12.58 12.58 i.i.58 

2 WWINED AT HC11.1 26.3 1 Rifd 1444f1. 1 3 ~ ~ 8 .  13572. 13438. i - ~ 2 .  
TIE 13.2; 13.25 13.25 13.2; 13.25 

HXRGRM AT % .43 1 RWI 844. 817. 799. 793. 775. 
TIE 12.88 12.88 12.88 12.88 12.88 



 ROUTE^ TO R%-26 .43 I FLW 32. 32. 31. 31. 31. 
TIM 13.83 13.83 13.83 13.75 13.75 

H Y D M  AT X .51 1 ROW 1819. 996. 966. 957. 7%. 
TIE 12.88 12.m 12.88 12.88 12.88 

t i  WU( STAGE9 I N  FEET tt 
1 STAGE 1487.06 1406.83 1486.69 1406.63 148b.48 

TIE 14.m 14.04 13.92 13.92 13.92 

 ROUT^ TO KC-26 .51 1 FLW 33. 33. 33. 32. 32. 
TIE 14.88 14.88 13.92 13.92 13.92 

2 COnelW AT ID6 .94 I ROY b5. 44. 64. 4 4  4.3. 
TIE 13.E 13.92 13.83 13.83 13.83 

HnnmGRAPH AT 5A 1.27 1 RG# 2278. 2194. 2146. 2121, 377. 
TIE 12.88 12.88 2 12.88 12.88 

H Y I I R M  AT 58 .69 1 FLW BM. 833. 815. 807. 788. 
TIK 12.25 12.25 12.25 12.25 12.25 

2 WINED AT HCZ~ 2.98 I nm 3%. 2751. 2691. 2668. 2685. 
TIE 12.42 12.42 12.42 12.42 12.42 

HYOROGRW AT 3 .S 1 now 1 2 ~ .  l m .  1196. 1186. 1159. 
TIM 12.88 12.m 12.a 12.88 12.811 

RDUTED TO RSSD .55 1 ROW 26. 25. 25. 24. 24. 
TIE 14.33 14.33 14.25 14.25 14.25 

APPMDIX K - CAVE CREEK 
58-VEM 24-WJ STMUI 
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I t  PERK STAGES IN FEET t l  
1 SEE 1388.42 1379.R 13R.71 1319.bl 1379.33 

TIE 14.33 14.33 14.33 14.33 14.25 

RWEU TO Rl5k29 .55 1 FLW 26. 25. 25, 24. 24. 
TIK 14.67 14.58 14.58 14.58 14.58 

HYfKb58PBH AT 9 1.59 1 nffl 21%. 2 4  2%9. %1. 2W. 
TIE 12.25 12.25 12.25 12.25 12.25 

DIVERSIN4 TO DR-2E 1.59 i Rm 2. 22. ?I. 21. 21. 
TIE 4.58 4.67 4.75 5.75 4.83 

HYEWWH AT DTSE 1.59 1 RDLl 2186. 2 2869. 2651. a?&. 
TIE 12.25 12.25 12.25 12.25 12.25 

3 COnelMDAT HC29 5 .  I R W  4 U .  4218. 4126. 48% 3W4. 
TIE 12.42 12.42 12.42 !?,42 12.42 

HDUlED 10 HfW-I1 5.04 1 FL%i 4258. 4115. 4826. 5 3897. 
TIE 12.58 12.58 12.58 12.58 12.3 

HYmPBH AT 9 2 1 FLM 1713. 1656. 2619. 1M.  1%7. 
TIE 12.33 t2.33 12.33 12.33 12.33 

DIWRSILNTO iRsF 1.52 1 RW 16. 15. 15. 15. 14. 
TIE 5.58 5.58 5.67 5.75 5.03 

iiTRW@HAT D T F  1.52 1 RDW 2713. 1656. 1619. 1 .  1567. 
TIE 12.33 12.33 12.33 12.33 12.33 

2 CWIm R)T K l l  b.% 1 Rffl 922. 5529. 54BP. 531. 5234. 
TIE 12.58 12.58 1.2.50 12.58 12.9 

2 CWIW) AT tC11.2 3 . %  i FLW 16778. 26218. 1'&7. 115713. 1TB.  
TIE 12.75 12.75 12.75 12.75 12.75 

DIVERSION TO OR-M .46 1 FLW 5. 5. 5. 5. 5. 
TIE 2.58 3.83 3.83 3.W 4.m 

HYIIROGEAW AT DTM -46 1 R M  37 .  529. 517. 512. 588. 
TIE 12.33 12.3 12.33 12.33 12.33 

WED TO Rfl12-13 33.52 2 Rffl 16934. 1bFl. 15988. 15843. 1545% 
TIE 12.92 12.92 12.92 12.92 12.92 

m I x I ( - ~ ~ R V E ( X I W  

50-YEM 2 4 - m  STrn 
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WiEWH AT DTbs 1 .I4 1 RW 1118. lBB8. 1857. 1048. IM3. 
TIK 12.58 12.50 12.58 12.58 12.50 

2 WINED AT K13 34.& I RM 17688. 7 I&. lb514. Iblll. 
TfK 12.83 12.83 12.92 12.92 12.92 

ttt NaRWY. W1 IT HEC-1 ttt 

APPDmIX K - C4K CREO[ 
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APPENDIX "L" 

HEC-1 HYDROLOGY RESULTS FOR A 
1 00-YEAR 24-HOUR DURATION -STORM 



itttttttttttttitttttttttttttttttttttttttt 
t t 
i FL@D HWWW PME WEE-11 I 
t BY ME CE IN FEWMY tP81 i 
t REVISED 02 M EE t 
t e 
€ EW DATE Olllbi1996 TIK 13:48:Jb t 
t t 
$tttttttt$tttttttitttttt1iItttt¶tittt1ttt 

X X YXXXXXX XXXXX Y 
X r; .... 

Y X Y  I 1  
X X X  Y X 
I X X X Y Y Y  XXU.1 X WWXtl X 
X X i  X X 
X X X  X X X 
X X XXXXXXX XYXYX XXX 

illtlttttttittttititltitttttttttttttttt 
t i 
! D%H% AND &WIATES, 1%. 1 
t HYROLffiIST MO CIVIL ENGINELaS t 
1 igl5 W TIP&LL SUITE 107 t 
t !W?UI!! TEXAS 77692 t 
t !7!3) 96-W? t 
t t 
tt8tttttttttttrtttttttititttttttittLttt 

THIS FF,WM REWES ALL F%VIMIS VMSIW M KC-! KmN ffi HEC1 !JM 7 3 i ,  H E C I E :  FiC1D5, #iD KLlKW. 

THE EFINiTiW M VMIABLES -HTIMP- AND -#TI@- H M  CHAM33 FW W& WED #I?!i T ' i  1973-STYLE IMF'UT STF1IICTLE. 
?HE DEFINlTION 14 -AM- ti4 WMD #AS CWSD CITH KE'IISIDffi DMED 26 EP 81. THIS IS TE FWTRW VERSIM 
!FA OPTIN: Urn MrmM %HbLt%RliE , SlKtE h t S T  M E  CRLilU?IM, D%:#ITE S1PC.E FHEWCY, 
I!ERERD TIBE SRlES AT DESIRED CALCLUTION INTEN L& ;jkTE:E?ZilEEEI AND MT INFI'LTRA?IF~ 
KIN%4TIC WAVE: NDI FINITE PIFFERENCE ULr&iTHM 

1 ID FCK CRirE CREEK FIS, JllB MJ. 765 
A I D  IIW~EPH 'i4+ DURAlIgM ST%* 
J ID FILE = i a a 1 0 ~ ~ . 1 ~  : BII!?!~Q t;i 
4 18 STW PREUP : 5 3~ Rrea = ~.PP, le ~b = 3.64", 15 S% = :,76", 3 3 = ;.nn 
5 iI! SiWX FiLECip : 35 SN = 3.64" 

t 
t 
i t i t :  Revisins: 
t .. 
t 10/!5l69 ?rl - Fiie subitted to agencies ac cart of Preii*. Reprt. 
t 
t IO/lb/W tr l  - Ctmged kcin 1C LU card. #a5 - L!I,,.58,.B,B.b 
t Paw - LE:.%,.Z,O,b 
t 
i 1?/!2/8? t r i  - The fellswing changes *re 8ade in order to address 
t R@ir MntarPdi's cc?cerns that tk caicuiated rwting 
t i l w  t i w s  did  not agree ~ i t h  t k  input %skinqw 

K'PNIIY L - CAVE CREW 
188-YEN 24;M.R STM 
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Ltt FREE ttt 

t field conditions. 5's tth apurrtlpriate Appendix 
t for rare detail. The rexitant Lag is 8.29 hrs. 
1 
t 2. Sil'J5asin !C: The werage +ion veiccity ic i  the channeiized 
t prtion ~ 2 %  changd fron 18.1 ips tn 5.1 ips. 
t -. . 

It05 #as dme aiter a aicre in-depth iock at actuai 
t field conditions. She resuitant Lag i s  0.45 hrs, 
t 

IT 5 33 
10 3 @ 
iN 15 
i 
L JR RATIO'S : laic-5-34, 9.?&l#-34. 8.?4&15-i!, 3-SW.945, 35-SH.919 
t 
JR PREC i.8 g.168 oe.148 2,148 8,919 
t 
t 
t EffiT FIG% OF CAVE CW-Y 
t SUR-Bffilffi 2A-2P 
t 
1 

m'IY L - LAK CPEEK 
1@2-VEP. 24-tBB STW 
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t 
t NEXT OWATION IS  TOTAL FLOW AT BERRDSLEY RDRD EAST OF CPIE MK R M .  
1 
t 

K HC14 
M CMINE SWKE RUNOFF AT MDE 14 
KU 2M20 
HC 2 
1 

HEC-1 INWT 

iK Rtl14-15 
Kn MUSKlNGUn W E  IN CHANmL FROn NODE 14 TO NODE 15 
KU 1) Reach Length= 5600 Fl. 
tcn 2) Average Velocity= 4.9 FPS 
Rn 4 -32 .3 
1 

KK 2c 
kli RUNOFF GRIEHATU) MI St@--BASIN 2C 
BA 1.177 
LU -32 .25 53.3 
UD .bl 
t 

K DTX 
KU TtRN AWAY 10-YR 2-t8 RETENTIW VOLW: 1) 0.1 kt-FT FRDn 9B--BASIN 2C 
Kn Ibdrograph iden t i f i ed  as OH-X) 
KU 2) Balance of runoff continues wi. 

KU {Hydrograph iden t i f i ed  as DTZC) 
DT &-it 0.1 
Dl 0 IW 
W 0 1 0 m  
t 
t 
t NEXT (WERRTIMI IS  TOTAL FLObl AT UNION HILLS DRIK EAST OF CAVE LHEEK FWD. 
t 
L 

EK K 1 5  
KU COEBINE SWtXE RUNOFF AT NODE 15 
Kn M i l - 1 5  t DTX 
HC . 2  
1 

KK M15-16 
t3i MkXINGUH RWTE I N  CHANNEL P61D STREET FRON NODE 15 TO NODE 16 
M( 1) Reach Length= W FT. 

2) Average ~ l e l o c i t y .  5.7 FPS 
Rn 5 -39 .3 
1 

PAGE 3 
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LIE 

K!: 2E 
vn w ~ R ~ T E D  LW SUB-MI~ 2~ 

!.a95 
LU .33 .2? '0.7 
UD .42 
t 
t 
t NEXT CER4TIM IS T O T 4  FLOH AT 23TH ST AWI KU AM. 
t 
t 

KC-1 lwm 

#K MIA-17 
r,a WI~EM ~ r n  IN mrn iam NODE ih 70 NOE 17 
ten ! Reach L ~ g t n - ;  3950 FT. 
K'l 2! herage t!elcciiy= 4.8 FPS 
itn 3 2 7  .3 
i 

KE BTB 
FY ?FROM AMY I@-YR Z-ri,! RETEMTIm VKGHE:ii 11.6 K-FT FRiN SUS-&IN 
%3 I$!diograph idmiiiied aa OR-?+!) 
:!I ?i Balance ~f runotf c o n t i n u ~  on. 
?Ti Ltiydrqraoh identified as DTZH! 
DT Ei-2H 11.6 
Dl 8 l W 0  
DO 9 !8W 
I 

rn ..XI7 
KH CMBINE WRCE RbWF RT HUE !i 
K f l  Hfllb-17 t OT2H 
HC Z 
t 
t 
i lit%$% BREPX SEi&WE h l  161H STFEET !8W WlH EF !FPf!AQIS IN .  
i WE UP TTO SUB-BASIN ?D 
L 



122 
123 
124 
125 
l i b  

KK 2D 
Kn RW GENERATED ON 5118-BASIN 20 
BA 1.191 
LU .34 .25 32.8 
UD .A5 
t 

KX DT2D 
KA TW MY IO-YR 2-HH HElMTlON VMUEIE:i) 4.0 AC-FT FWH SUB-MIN 2D 
Kn (Hydroqraph identified a5 OH-2D) 
kfl 2) Balance of runoff cootinues on. 
)(M (Hydrograph i d ~ t i f i e d  as DTZD) 
DT ai-2D 4.0 

HEC-1 INWT PAE€ 5 

KK DTZDS 
KH SKIT FLW AT IIJTERSECTIIIN OF 32nd 5T R N I  MU RD. 
fil 
KH SEND FLUS SWTH I N  32nd STREET WT IT URTERSHED IN STREET RNI) OO"PPIEE. 
Kn (Hydrograph identified a5 R-2D) (160 r f s  in PIPE1 
Kn 
Kn WINDER F L M  4lEST IN BELL RD. illydrograph identified as OT2D) 
m 
DT R-2D 
DI B 185 243 1947 5014 
W 0 160 la 1893 2653 
t 

liX WE-23 
J fiUSKIN6M HWTE IN STREET FFiM SUB-WIN 20 TO NDDE 23 
KH 1 1  Reach Length= 39W FT. 
Kn 2) Average Velocity= 3.5 FFS 
M 4 .31 .3 
i 

IIX ZP 
Ki l  HVNOFF GENERATED ON W--BASIN 2P 
BA 0.592 
LU 21 -25 55.7 
UD -53 
¶ 

KK DTZP 
M 31 MY 1O-YR 2YH RETENllM W1IW:I) 1.8 AC-FT FHOM SUB-BASIN F 
Dl (Hydrograph identified a5 OH-2Pl 
Kn 21 Balance of runoff continues on. 
Kn lllydrograph identified as DTW) 

w r w x  L - CAVE CREEK 
103-YEAR 24-HGUR STW 
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EK HU23-24 
HKINGUH RNTE IN STREET FROM NlrDE 23 TO Nii€ 24 

%H 1) Reach Lengtn= 44$$ FT. 
KN 21 Average Velocity= 2.6 F K  
Ku 3) .@5 hrs added t o  K fo r  reach 
Ku ia4-:5. 
Rn b 3;' .3 
I 

x i - 1  j&G$T P r n  b 

KK a 
8 RLWF GENERUT9 UK SUB-MIN 2F 
KN Lag lengtheoed 0.5 hrs  :o account for  reach RE124-25. 
BI! 8.952 
LU .3 .23 g.5 
UD .'I5 
t 

b i E  
Kn iL%% AM? I@-?R 2-UT? E iEMi&V 'KUkE:!) 3.9 A i i ?  EM SiiTt8,%!ii T 
YJl iHydrqraph i d e n t i f i d  as E-.;?! 
kX 2) &lance o i  runotf continues co. 
KM i i lydroyaph iden t i f i ed  as D??F) 
m - 3.9 
Dl B ILW$ 
C4 8 !BEE0 
t 
t 
t EX? WEkRTIW i S  TO?& iIW ECST FFWK RT WE CEEi il[$~B 
1 609' SW)W C6 PARADIS LN. 
t 
t 

YX K?4 
KM CONIII.5 WACE R W F  AT 24 
Kl i  RE3-24 4 DT2F 
KO 21 
HC 9 

t 
1 LtiU EACH 15 Tm SWT FFW A SiAHLE R&TE, MD TO RE?-24 8% E1?N Lj f j  
t fo r  SUB-EASAN 2F 

AWEWIl L - EWi AVEEK 
IWYEA? 24WJR STPd 
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t 
1 KK,RW4-25 
t KH MUSKINM WUTE IN WiEL FHOn NODE 24 i O  WOE 25 
i KI 1) Reach Lmgth= 1206 FT. 
t ~n 2) Average Velocity. 6.2 FPS 
t #,1,.05,.3 
1 

KK H Z - 2 5  
KH WINGUH MUTE IN WWt FHOH SUB-BASIN 26 TO NODE 25 
KI 1) Reach Lmgth= 2350 FT. 
KH 2) Average Velcc l ty .  3.3 FPS 
W1 2 .12 .3 
t 
t 
i NEXT OPERATION IS  TOTAL FLW IN EAST FORK 1 3 3 '  HEST OF CAVE CFEEK RUM 
t MD 4008' SOUTH OF PARADISE LANE. 
t 
t 

HEC-1 lNWT P M  7 

YX RS25-17 
M NMW DEPTH CHANNEL RKlTE FREI NOX 25 TO NODE 17 
Kn 1) Reach Length= 4480 FT. 
Kt! 2) Average Velccity= b.8 FF3 
AS 2 FLOW -1 
HC ,835 .a3 ,835 4488 .a 1416 
RX 7 58 F0 IBB 1 1 1% 228 
HY 1426 1415 1414 1 4  1409 1414 1415 1416 
I 
t .. 
t NEXT OFVATION IS  TOTAL FLOW AT l6TH ST 1808' M i H  OF P W I S E  LANE 
t 
t 

KK HC17.1 
Kn CWBltE SWAGE RW AT NODE 17 
Kn HC17 t RS25-17 
n€ 2 

WENDIX L - UWE CHEEK 
188-YEM 24-HOLW STORn 
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LINE 

i;K HSl7-18 
YS1 NW DEPTH  ME! W E  FRB MW 17 TO NOW 1% 
Ftl 1) Reach Length= 52% R. 

2) Avr ra~e  Veiocii.v= 7.8 FPS 
AS 3 FLO# -1 
RE .035 9 3  ,935 52% . i391 
R l  15 53 4 1@ 148 1% 1% 231 
RY 1391 !S?B 1389 1 1  !Bl 1339 1390 1371 
8 
t 
t Lttttt BFiEM SEQUENCE AT 7M SEEE? 1800' SOW OF Eii ."!%ID. 
t ECVf 'M TO 5118-BASIN 2J 
t 
I 

KK 2J 
8 KWF GENERATE9 ON SUB-WIN 2J 
M 0.754 
LU .37 '20 24.5 
UI, 2 1  
t 

Kt r n J  
KR TW MY 18-Ti? 2-tE RETENTIW ~lkLY1E:lj 2.4 AC-FT FFM %8-WIN 2J 
Kb !#;drqraph identified as OR-2Ji 
M( 

-. 
21 Baiance cf r t no i i  ;cn?i~fl~ fin. 

tfl !l!ydrqraph :?sk i t i ed  as DTZJ) 
OT - 2  2.4 

E'C-1 IhWT PAGE Ei 

KK RKJ-!? 
8! HEXlkM RLtJTE 11W STREET F'?% t@DE 2; TO R2E l ?  
UI l i  a m h  h g t ~  7588 FT. 
KH Zi iiveraqe V e i a r i t ~  4.0 FPS 
R!l 3 -53 .2 
t 



LINE 

2) Balance of runoff ccntinues cn. 
(Hydrograph identified as 0121) 

KK W I - I ?  
KH iWINGUII %UTE IN STREET FROt! NODE 21 TO WOE 19 
Wf 11 Reach Length= 2h50 FT. 
I;n 2) Average Velocity= 4.0 FPS 
RH I . la  .z 
t 

EX DT2K 
KN TW RAWRY 10-YH 2% RETENflLXl WXlU!€:I) 7.7 RC-FT FPM SUB-BRSIN 2K 
kfl (Rydrograph identified as OR-31 
i;M 2) Balance of runotf crmtinues on. 
Wf (Hydrograph identified as N2K) 
DT WK 7.7 
01 0 l0BBB 
W 0 l W 0  
1 
t 
t HEYT OPEHRTlON IS TNAL R W  IN THE ERST F M  RT 7th STREET AE4D KLL FW, 
t 
t 

HEC-I INWT PRGE 9 

KK Dl19 
IQI SPLIJ ROW AT IHTERSECTIB4 F 7th ST KU Ko. 
Y' 
m s~ta FLOW YST IN ELL TO NODE 20 IN  sTRm 84' L 360 PIPES. 
Wf Itiydrograph identified as R-191 (3@E cfs total in PIPES) 
Kn 
KH HEST F L m  SIXTH IN 7tH ST 10 NODE 10. (Hydrograph identified as 0119) 
KH 
DT FL-I? 
01 B 309 333 55% 

APPEHDIX L - MVE CREEK 
100-YEM 24t(OLg( STMH 

Page I0 



'iaa 
'239 
298 

bX M!P-!a 
KU W I N G L N  W T E  It! CW#El FRH NODE 19 TO N O E  18 
Kn 11 Reach Length= IW FT. 
I24 2) berage Ve!lwi?y= 3.0 FFS 
RR I ,@a .3 
1 
t 
I NEXT DPERbTi&! IS TOT& FLN 114 E K T  FW AT 7th S T K E T  
i 1880' WTH BF .ELL mm, 
1 
t 

KK &!8-21 
K f i  !-%W KPTH WEL Kq!Tj?TE FEd P,QE 18 TO N O E  21 
MI i i  Reach Leagth: 37811 FT. 
Kfl 2) &!eraoe Ve lac i tp  !0.7 F?5 
R9 2 RE4 -! 
E .835 .83 ,835 378B 227 !37l 
AX 8 10 28 45 95 129 130 140 
RY 1371 137~,5 1379 1 3 ~  i37ai37e.5 !371 
f 
t 
i tttl!t REM SEG&E JWIP Tg BKY TO FLm DI\.@TKTED riES? 
t FRCW 7th S! & 3ELL RD. 
t 
2 

%C-l I'WT W E  I@ 

EE FL-!7 
2ENL S I W H T E 2  flMBiW FRH 7th S i  K2D ELL  RD. 

58 R-17 
t 

KK RW-28 
K11 .. WJSKIMGUM W T E  !!f STREET F53 t 8 E E  I9 TO ME 28 
M 1) Reach Length= 2x4 FT. 
f3l 2! Average i!?l.xitf 3.8 FPS 
Rn 3 ,22 ? 

.a 

t 

K ?? 
E ?.MUFF GENERATED #! W-B@S!!i 21 
@A 8.681 



LINE 

K DTX 
kN TWcObl MAY IE-YR 2-I% RETENTION '!RW:11 2.0 AC-FT FKW SUB-MSIN 2 i  
Kfl (Hydrograph identified as UR-21) 
KH 2) Balance of runoff continues on. 
Kfl (Hydrograph identified as DT2L) 
DT m-2L 2.0 
Dl B 10mU 
W 8 1 m  
t 

KK RmB-21 
3 IIUSKINGUH ROUTE IN CHWL F M  20 TO NUDE 21 
Kfl I) Reach Length= 3150 Fl. 
Kn 2) fiverage Velocity:: 5.2 FPS 
WI 2 .17 .3 
t 

liS: 2M 
Wt % W F  GENERATED ON SUB-BASIN 2N 
BA 1.174 
LU -34 -21 40.6 
UD ,24 
t 

HEC-I IWUT 

hX DT2H 
GI TW M Y  1B-YR 2% RETENTION VOLUME:!) 8.9 AC-FT FROM SUB-MSIN 2N 
KN (Hydrograph identified as OR-2N) 
GI 2) Balance of runoff continups m. 
KH (Fldrcqraph identified as DTA) 
UT OH-2~ a.9 
Dl 0 1m 
DO B IU000 
t 
1 
t NEXT OFERATION IS TOTRL FLOW RT PRRADISE LANE RND CENTRk AVE. 
1 
t 

H HE21 
Kn C!MI# sLWFACE RUNOFF AT NODE 21 
MI Rfl20-21 + Rfl18-21 .( DT2n 

m 1 x  L - C M  CREEK 
IWYERR 24-HaJR STORN ' 

Page 12 



kX RS21-iz 
iin NWH LWTI! C%!EL RIWTE FRO# 110E 21 TO NliM 22 
m 11 Reach Length= 41511 FT. 
KH 21 Average Velocity= 7.! FB 
f f i  2 FLOW -1 
K .@4 ,825 .a4 4158 .a64 im 
RX 5 b0 i l@ 123 193 '2% 253 332 
RY 13% 1352 1 2  !Z4h 1346 131  1?Z !355 
t 

K DTM 
PI W WY IE-YR 2-64 RETENTI84 N@lE:i! 2.4 X-FT FFM 98-MSIH XI 
PI iiiydrcgrapn i d s t i f i d  a5 OR-321 
M 2) Ba!ance ct r ~ n o t i  cmtinues en, 
fJ i!+ydrgraph idet i f ied a5 !!?'Mi 
IIT m-20 2.4 
Dl 8 1eOBB 

B im 
t 
t 
t NEXT FERATIM IS TEAL Fk&4 A i  CDRk %IIIES F A l  7ih 4'.NE. 
t 
t 

HEC-I I?HT 12 

kX RSZ-h 
Kti W DEPTH C W L  HUUlE FFiW ROE 22 TO NODE b 
K f l  ,, I! teach imgth. 27m FT. 
P3 21 herage fiirsit)= 8.9 FPS 
ffi 1 FLM -1 
uc .84 .BE .% 2 i B  .z&% ! L7 
RX 8 75 6 ?7 !57 ! 2!? ,219 
RY 1 !XI4 343" 132h 1320 1 3 3  iZ54 l E 7  
t 



LINE 

KH RUNOFF GENERATED ON SUB-MSIN 2N 
BA 8.475 
LU -31 -16 3.3.3 
UD .20 
t 
t 
t EXT C!J'EFJITION IS TOT& FLW IN RE EAST FDRK AT CAVE E M .  
t 

lac HCb 
IQI C W I E  SURFACE RUNOFF AT NODE 6 
m Rm2-6 t 3 
KO 21 
HC 2 
t 
t 
I 
t 
i !m CREEK 
t SUB-BASIN5 14-ID, 3-31), 4A-4C MD 6A-66 
t 
t 
t 
I 

KK 1A 
RlWYF GENERATEU ON SUB-BASIN 14 

BA 0.m 
LU .48 .13 0 
UD .53 
t 

HEC-I IW 

KK RIIIA-1 
ti4 WSKIliGM H M E  IN CHRNML FRO! NODE 1A TO NODE 1 
Kn I) Reach Lenoth= 9500 FT, 

2) Average V e l ~ i t y =  5.4 FPS 

KK 1s 
Kn MFF GENERATED DH SUB-BASIN 18 
BA 1.a1 
LU .JB .21 il 
UO 2 9  
t 
t 
t EXT OPERATlON IS  TOTAL FLW IN CAVE CMEK 850' N T H  OF THE C.A.P. 
t 

W W I X  L - WE CREEK 
I0E-YEPA 24-WR S T M  

Paqe 14 



: lrCi 
k)l C W I K  SURFACE EQW AT t8K ! 
m M!A-! + !Y * 2 
t 
t T I E  Fn?iEflffi REPW IS  TOii W T  iii A STMLE MIM OIZCU'E. iE K VALE 
t W W E  RE-3 W MREFORE t l r S D  FRUt! ,.1 I f 5  TO ,24 hrs. THIS R M H  
1 M rNI6f.N F R  EITENTIW HEW TIE VELKITY IN REAM CHI-2 -2 CCBZlY 

t M A T E S  RM2-3 MAN HN!A-I. 
t 
t K,CH!-2 
i W H W , I W  W i E  IN WHL FKM WDE i TO W E  2 
t Kt4 !i Reach ieng!n= E% FT. 
t hll 21 Average Velocity= 7.4 FF'5 
i Hti,l,;E!.2 
t 

KK m-3 
W il'EXJ(INWl ROUTE !N M N E L  ?;Cay NODE 2 T0 %K 3 
K# !) Reach Lsngth= A!88 BT. 
f3i 21 herage 'Ie!ccity= 7.7 F E  
K M  3) UP %=.24, Inc!uOes .E hrs 
$8 from reach Fi4!-2, 
PI4 3 .24 .2 
I 

K !i! 
KH RWF EEERATD W SE-Ii.%!N il; 
BA U.?U 
LU .45 .i8 b.3 
Lm .28 
t 
t 
t NEXT FEiiiTIO?! I S  TOTPL FLOlj IN WVE MEEK EK' wTE LC DEER VALLEY %!M. 

WYENDIX L - CAE c , m  
!&YEAR 24-US ST&% 

Page 15 



LINE 

K1: HC3 
Kn W I N E  SURFACE HUNDFF AT NODE 3 
K l l  RN2-3 t ID 
HC 2 
I 

KK HIE-4 
IcJ1 MKIffiUI1 RMJTE IN M L  FROn NODE 3 TO NODE 4 
Ictl 1) Reach Length= M0 FT. 
Kll 2)  Average Velocity= 7.0 FPS 
RM 3 -27 .3 
t 

IO! 34 
KH R W F  GENERATED ON SUB-BUSIN 3A 
BA 1.111 
LU -43 .I4 2.3 
UD .:2 
t 
t 
i NEXT OPERATION IS TOTAL FLOW IN CA'E CHEEK 1080' SWTH OF BEARELEY BAD. 
t 
i 

13( HE4 
Kn CMINE SURFACE RUNMT AT NODE 4 
Kn w - 4  -4 3A 
HC 2 
t 

MC-I ItPUT PffiE 15 

KK HN4-5 
PJ JIUSSKIW RME IN W L  FROM W E  4 TO MDDE 5 
Kn 1)  Reach Length= 11!450 FT. 
Kk 2) Average Velocit;= 8.0 F% 
RM 5 .48 .3 
t 

KK 3C 
KN HWFF GENERATED ON SUB-BUSIN X 
RA 1.559 
LU -38 .20 31.6 
UD .40 
t 

KI: DT3C 
1X THHW AYAY 10-YH 2-HR HnEtiTlW UUME:I! 4.2 AC-FT FRMl SUB-BASIN 3C 
Ill (Hydrograph identified a s  W-3Cl 
K n  21 Balance of runoff cmtinues on. 

APPMDIY L - CAVE CREEK 
IRB-VEM 2 4 - m  STW 

Page 16 



rn 
DT W - X  4.2 
D l  0 18W 
W B !OW 
t 
t 
i MY.7 @ERATION IS  FLN AW RRL W. 
t 
t 

IIK E 3  
U :Z%INE W-ACE RUJOFF AT NDDE 5 
Kt4 PN-5 t DTX 
i?: 2 
t 
t 
1 ttttlt NAY.  SE~NCE M# J'W TO ZiJB-BRSIW 3, 
1 
t 

!X m3B-8 
k)] KilWM RCWE IN STREET $U;UY-FASIN 38 TC NDUE 8 

1) Heath Length= 45B FT. 
M 21 herage Ve!ocity= 2.5 F E  
Hn 5 .5 .3 
t 

e t - 1  !~PLIJ PEE 16 

Kt: $78 
Ui '.MI? FLDi AT ltiTEK5Cii% ff PESE BIVE kt@ 5 t h  ktEWE 
&?I 

5fND FiB SSiH IN 13th UVENE 
M !Hydroqraph i j f f l i i f i e d  a: FL-31 
t.:n 
Kt4 REMINDER FLW NEST !N RENEE Okl!ii. IHydrcqrap'h ident i i ied  as Ois! 
rx 
OT .A -8  
UI Q 8 78 647 2E44 
Ill 5 B 243 "" 
t 

kX m-9 
Ol cPtY.I!iGUil ROUTE 1H 3 W T  FF%l ME 5 TO BE ? 
@I 11 Reach Lengta= 2756 FT. 
13 2! A,terage Veiociiy: 3.: F?S 

kPPMDIW L - CAVE CHEI 
IWYEAR 2 4 - W  S?W 

Pzge 17 



M: DT9 
IcA ROM AT INTERSECTlOH OF GRO'IERS AVENUE AND 13th AVENUE 
liSI 
KU SEND ROM W T H  I N  13th AKNUE 
Kt! (Hydrograph iden t i f i ed  as R-91 
Kn 
Kn KtiAlMDER ROWS NEST IN G W E K  AVENR. (Hydrograph iden t i f i ed  a5 DTP) 
m 
DT FL-9 
D l  0 27 44 141 934 
W YI 0 0 37 303 
t 

K1: m-5 
Kil WlW?l ROUTE IN STREET FWH NODE 9 TO NDDE 5 
KU 1) Heath Length= 3958 FT. 
lol 2) Average Velocity- 2.0 FPS 
Hn 6 .54 .2 
t 
t 
I NEXT OKRATION IS  TmAL FLM AT CAK C K M  AND BELL i%%. 

t 
t 

IX m . 1  
KN COMBINE SURFACE W F  AT NODE 5.1 
IcH HC5 t W-5 
K 2 
1 

HEC-1 INPUT 

KI: hS5-6 
W1 NORMRL DEPTH CHAML W T E  FRM NODE 5 TO KOIK 6.1 
lfl 1) Reach Leogth = 64'24 FT. 
Kn 21 Average Velocity = 12.7 FFS 
RS 2 FLOW -1 
HC ,835 .$3 .&Ti 6400 .M7 1347 
RX 0 15 17 44 70 97 100 108 
RY 1347 1346 1345 1333 1333 1342 1343 1346 
t 
1 .. 

APPENDIX L - CAW CREEK 
IWYEAR 24-HWR STMW 

Page 18 
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LINE 

t NEXT CPEMTIW I S  TOT.& EM AT TK DFLUENiE LF C4lE CRW AND TM EPS? 
8 F W  !Y @E CREEK 
t 
1 

M: Hitl.2 
Kn CWINE SIBFRCE M m  H? gODE b:2 
M i s - 6  t HCS + ?O 
HC 
t 
t i t t i t i  EPU1 REWED FH% IDEEL. I ?  I S  T00 SXRT FFM1 STME W E U T I K .  
t 
1 #K,R%-7 
! XH W DEPTH C!GW ROLKE FRDn M3IE b 10 MDE 7 
t MI I) Reach Ler.gtn= 7255 FT. 
t Gf 21 h e r a p  Velocity= 13.1 FPS 
t KO,,,,,ZI 
t RS,l,FLOH,-I 
I RC,.O35,.@!.035,22%,.&,1335 
L H1,8,49,@,1B!1%,223~2Z,29 
t HY,133~1132P.5,13B~1318~1318t13~~~!332,13~P 
L 
1 
t Iiitit %EAK 5 E Q W E  iiND JLW RAG! 19 DIWTED FL& Fii% NODE 8. 
I 
L 

1X FL-8 
Kti M C K L  i!1VEg?D H Y C R W  FRM RENEE N iVE 13th &ktW 
OR FLJI 
t 

SC-1 l?&QtiT 

KK RN8-I$ 
kx + ~ I ! @ J E ~  WE IN STFEE? FREV a ro MZ $2 
KM !i Reach L w i q t k  FT. 
!!@I 2) Ayeraqe \j?!cr"ikq= 3.3 i% 

7 w 4 .7S .. 
I 

K DT4A 
KX MW A%Y 18-YR Z-i8 ETEXTEMiW OOLL!#E:I) 7,E PC-FT FEZ* %6--XHSIi! 4R 
icn !Hydrograph iden t i f i ed  as N-413) 
M 21 Balance of  m a i f  cmtinuef w. 
~n i b d r e r z p h  i i dmt i i iEa  as DT43 

WIX L - CREEK 
I @ - Y W  24-WLW ST&H 

Pqe 19 



LINE 

KK FL-9 
KU FiECAU DIVERTED HYDROGRWH FKN FHOM6RWEffi A M  AND 13th AVENUE 
OR FL-? 
i 

KK RW-I0 
KH HUSKlNGUn ROUTE I N  STREET FRM NOW 9 TO t4DDE it 
MI I 1  Reach Length= 5758 FT. 
MI 2) Average Velocity= 3.0 FE 
Rn 3 3 3  .? 
k 
t 
t NEXT OKRATION I S  TOTAL FLDW AT 19th AVENUE WjD BELL ROAD. 
i 
t 

KK HClB 
Kn WINE SURFACE WF AT NODE 18 
Kfl RM-I0 t DT4A t W19-1B 
HC 3 
L 

KK Dl10 
Kn SKIT FLW AT INTERSECTION IT 19th AWW AND mi RMD. 
Ktl 
Kn SQ4J FLU$ WEST IN BELL KWD CLT W WRTERSED 1N STREET. 
iin lHydroqraph i d e n t i f i w l  as R-181 
Kn 
KII REMINDER F L W  SWTH IN 19th AUE. STREET AND 50" PIPE. 
MI [Hydrograph iden t i f i ed  as OTI0) (490 cfs i n  PIPE) 

EC- I  INPUT PRGE 19 

KK RUM-7 
Kn @B3KINGUEI R W E  IN STREET FHM NODE 10 TD NOD5 7 
Kti 11 Reach Length= 6958 FT. 
Kt! 21 Rveraqe V e l o c i t y  4.0 FFS 
W1 6 -48 -2 
I 

i iK 448 
K i l  RMOFF GENERATED ON SUB-BASIN 48 
BA 0.675 

WEM!IX L - CAW €PEEK 
1WYERR 24-HOW( STORn 

Page 28 



LINE 

x DT46 
84 ?W MAY IPYR 2-k8 f6TNiEN VVaE:!) 4.3 K-FT FROn SUB-%SIN 4e 
KH !!/droqrzph identified ac ER-98) 
KH 2! Balance c t  runoff cffltinces 9:. 
KH (edrrgraph identified as UT4B) 
DT i%-46 4.3 
DI B tam 
W 8 l W 8  
t 
t 
t MEIT RRATIM IS TOT& FLOU IN CllK EEEl: %3' SiblTH W EFiEE?WAY WD 
t M L@' EST W 19th AIKNLF, 
t 
t 

KK RS7-22 
Kn NOHW E P T H  MNNEL EELE RDH WE 7 TO MK 11.1 
10! 1)  Hezch Length= WE4 FT. 
m !) nsierage ??iscity= B.7 F% 
f f i  4 FLM -1 
K .a4 ,335 .Y4 3?@3 .W 1297.5 
HX B 137 !&9 -927 249 1 325 3&5 
RY l29b.7 1294 !:a ! 1258 1292 134 1297.2 
t 

HEC-1 I?@J? PFS 28 

Kx ..ST4C 
m i iow MY JHYPYR 2 + ~  ETENTICN VOLW:~! 5.1 K-FT F K O ~  ~ B - ~ R S I N  4~ 
Kt l  iNydrqrzch iientified as CE-49 
!?I 21 Balare ot rmotf cwfinues w.  

tWEHDlY L - CRK CfEEK 
!@-YE&? 24-W& S T H  

Page 21 



Ka HCII.1 
Kn COlfBIkE SUaFACE RMOFF AT NODE If.! 
~n RS~-11 t D T ~ C  
m: 2 
t 
t 
t ititti BREM S E W X E  RND JW TO SUB-WIN 56 
t 
t 
t 
t YmOH VRLLEY WASH 
I SUB-BASIK 5n-56 
t 
L 
t 

K %% 
Kn RESERMR ROUTE THKOUWl DETENTION W I N  w. 28 
an 11 Total VOIW = 48 M-FT. 
MI 2) S p i l l ~ a y  Elev = 1412 
RS ! REV 
SV 0 1 18 37 48 08 
SE 1395 1468 1465 1410 1412 1415 
55 1412 BB 2.63 1.5 
SL1396.7 1.78 .6 .5 
t 

KC-I  !W P%f 21 

KK REG-26 
KH tQJSKlNWn RWTE IN CHRMEL FRUn SUB-BASIN % TO NODE 26 
Kn I) Reach Length= '2550 FT. 
KH 2) Average Velocity: b.5 FPS 
Rfl I .I1 -3  
1 

rx ffix 
MI REERW ROUTE THRWGH DETENTION BRSIN NO. 2A 

PRPDDIX L - CRVE CREE 
IN$-YEAR 24-HOLR( 5 T M  

Page 22 



(3 l! Total Velum = 58 S-FT. 
?X '21 Spillway Eiev = i4Ek 

i EEV 
18 2 68 by $1 j 4  !B s v 0 2 =  

E 1391 i373 1397 !+%I 1484 14W 4 in!# i4 i !  1412 
S5 1408 BB.0 2.g !.5 
S! 1392.2 !.78 ,b .5 
t 

KK RU(5C-2b 
ftl !nKIN€HPTlC W E  R'jilTE I N  P I E  FFGY St&-WIN 5C TO NOK 2b 
KH !I Reacn Length = 2 4 H  FT. 
YJI 21 A$vg. Pipe Diamter = 54" 
r;n 3) Average Velccit f  = 0.4 FPS 
RK 2488 .U89 A15 ClRC 4.5 
t 
i 
t NEXT BtMTlDN IS  TCliAL FLN AT 7 th  S T E T  MI %BERT5 WJ. 
t 
t 

KK RQ5-28 
KM NEXINSUH KQTE IN cmm F K ~  FXI~E ?i m KIDE 2s 
!:M 1 )  Reach ienqth= Zi30 FT. 
KU 11 Average Oe!acity= 7.2 FE 

7 Rli 3 .2! .- 
t 
t 
t tttitt BkEM SEOtRIE #iii JW TO SU8-MIN 5R 
t 
t 
I 

EC-! jHpJ PA6E z 

fX RR34-27 
M 51IW XOUTE iN  CW#! F&H W-BASIN 5A TO W 27 
K?l 1) Reach Liefinik 3jEB FT. 

2! Average Velccity= 4.6 FF5 

m 1 x  L - r* CREEK 
1Da-YEPM 24-MR S T H  

Page 13 



KK 50 
RUNDFF GEEMTED MI SUB-BASIN 58 

BR 0 . 6 6  
LU .3 '25 38.0 
UD -40 
I 

KK RM7-28 
IX VIlNGLA1 RWTE IN CHANNEL F M  NODE 27 TD NOD€ 28 
kH 1) Reach Length= 98ul FT. 
M 2) Average Velocity= 2.2 Fffi 
RM 1 . I1  .3 
i 

KK 
KH W I N E  SURFACE F k W F  !IT NODE 28 
KM AH26-28 t W7-28  
HC 2 
t 

KK RU25-29 
Kt1 llusKlNGLA1 ROUTE IN CHAMEL FRM NOW 28 TO NODE 29 
KH 1) Reach Length: 2150 FT. 
KM 21 Average IIelocity= 6.2 Fffi 
AM 1 .10 .3 
1 

KK 50 
k F.UNC6F GENERATED ON SUB-@&IN 5D 
@A 0.554 
LU -39 .05 ?.l 
UD .10 
I 

HEC-1 I W T  

RW 
A E W W  W T E  THRW MTMTION 6ASAN NO. 7 

1) Total Vclume = 120 AC-FT. 
21 Spillway E l w  = 1392 

I ELN 
0 1 3  136 152 175 '238 224 248 272 

1359 1392 1393 1374 1355 1396 1397 1395 1399 
8 53 353 928 1660 2526 3588 4554 5775 

MQIDIX L - CRK CREEK 

PAGE 23 

108-YEAR 24-HWR STORM 
Page 24 



LINE 

K RK5D-B 
Kil M0%1W WTE IN S H W L  FRB SU8-%SiH 5U TO WE 2? 
!a i) Xearh Length= hlb0 FT. 
Mt 21 Ayerase Velocity= 5.8 FPS 
R# 4 .32 .3 
1 

KE 5E 
Ktl RUNOFF E%WTED 01! SUR-BGIN 5E 
W 1.592 
LU .27 .!! 39.8 
UD .j? 

t 

KS FT5E 
EH THM MY IS-YR 2-#F! RETENTION ~ir$M:l! 0.0 K-Fi FEW! %B-BSIN 5E 
Kn !&drcgrapii identified as i@-?E! 
Pi 2) Balance of  runcff continues m, 
Kn !Eydrqrapii identified as HE! 
D i  iit-2€ 6.B 

tiK KT'?-li 
XY , ~ K I h ~ # ' I  E W E  !H L M L  FED4 2V I D  HU3E 1 1  
$3 i l  Reach Lmqth= ?8@ F:. 
m :] fi/eracr < j e l q y =  11.9 FFS 
%i 2 .is .3 
t 

~EC-i iwl " 24 



(Hydrqraph identified a5 W-SF1 
21 Balance of runoff cootinues ar. 

(Hydrqrapin identified ac DTFI 

I* 
M 
IM 
DT W-5F 5.0 
Dl 8 l W 0  
DO 0 !am 
t 
t  
I KXT OFERATIN IS TOTAL FLM It4 MON VALLEY UASrl AT CAVE CHEEK 
k 
1 

KK K l l  
Kfl WIE SURFRCE RUNOFF AT NODE 11 
~n RW-11 t DTSF 
KO 21 
K 2 
t 
t 
t  EXT OPmATION IS TUTAL FLli! AT TE CONFLUENCE OF CAE CHEEK WITH M B N  
t VALLEV HASH 
t 
t 

KK HE11.2 
KH CMlNE WEE RUNDFF AT NODE 11.2 
m HC11.1 t HE11 
K '2 
t 
t  t t t t t t t  EACH HEMED FROU HODEL. IT IS TO0 MT FUR STME CALCULATIONS. 
t .W hrc ws added to reach HE112-13. 
t 
t hX,m11-12 
t K HusKINGUfl WTE IN CWWNEL FRON NODE 11 TD EM !2 
t KN 11 Reach Length= 27M FT. 
t KM 21 Average Velocity= 2?.2 FPS 
t RM,I,.E31..2 
t 

KK bA 
IM RUHOFF GENERATED SUB-BASIN bA 
KB 
BA 0.459 
LU .33 .26 43.8 
UD .45 
t 

HEC-1 I W l  

KX DTM 
Kfl TW PklAY I0-YR 2-HR RETENTION VOLUIIE:l) 1.4 K-Fl FROn SUB-WIN 64 
IQ1 [Hydrograph identified as W-6Al 
kll 21 Ealance of runoff t m t i n w s  on. 

APPamIX L - CRVE CRM 
1M-YEAH 244KM STORfl 
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IHydrqrach identified a5 DTN I:$ 
DT W-6A 1.4 
I)! B 1 w  
m B 1Lm 
t 
$ 

t NEW? CPEMTIW !S TilTfiL F!&V IN C A E  CREEK iil GETUS WD. 
J 
t 

KK M12-13 
xn W,IW WE 1% CSWL FW 12 70 NEIE 1: 
Oi !! Reach Length; 9W FT. 
K!4 21 Average !!?locity= 21.5 FPS. 
#!I 2 .!5 .2  
e 

K DT65 
W1 THRCM MRY !8-\3 2% FElER7!@4 VX!K:l) 13.B K-Fl FHM W-BASIN 6# 
Kb L&drqraph i d e n t i i i d  as R-bEI 
KH 2) Baianc? of runoii c x t i n i i ? ~  m. 

(;(vdrqraph identified is DT6tI 

D I  e l a m  
liB 9 1m 
1 
I 
I 1EXT OPEPATIM IS TOTAL FLE4 !i?i C9VE CEECR A? TPE CUMISM 'dl3 T5E 
t h?lZ@# C M  DIE%IW4 w. 
i 
t 

%C-1 Iim PAN 26 

r n ! X L - C U E r n  
l~Y-YEP6124SIOUR ST&% 
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WCHEWITIC DIfiGRRli OF STREMI N E T W K  
lm 
LIE I V )  RWTlNG I---)! DIWHSION OR PW FLM 

MNDIX L - CAVE CREEK 
IWYERR 24-HWR STWn 
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175 Hm ............ 
V 
i! 

I?? . RSi5-17 

AVPEHDIY L - CavE ma 
IW-YE@8 24-KW SiW 
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MENOIX L - CAVE CREEK 
100-YW 24-WR STORK 
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PWIY L - CAVE CMM 
100-YE@ 24-HUI& SIC% 
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------- '5 , &-X 
DTX 

AWENDlW L - CAVE CHEEK 
100-YEAR 24-HWR STCM 
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P r n D I X  L - !%K C W  
1%-YEM 2 4 W  STW 
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559 - ------ > W-X 
553 DT4C 

RF€NDIX L - CRVE LEE 
IM-VERFi 24-KM STOWl 
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7% > %-A 
754 DTSA 

752 HC12. ........... 
'I 
V 

70h RM12-IS 

!$$ti HNEF ALSO C@WL!?ED A i  THIS LEATI84 



ttttttttttttttttttttttttttttttttttttltlttt 
t t 
t FLOilD H Y D R M M  P k X M  (KC-1) t 
t BY THE CGf I N  F E R W  1981 1 
t R @ / I W  62 RUG 88 t 
t I 
t R M  DATE 811ib11990 TIME 13:48:36 t 
t t 
ttttttttttttttttttttttttttttttttttttttttt 

t t t l t t t t t t t t t l t t t t t t t t t t t t t t t i t t t t t t t t  
t t 
t DODW AND ASKIATES, INC, t 
1 HYDROLOGIST ANO CIVIL ENGINEERS t 
t '7815 11 T I N E L L  %!HE i 0 7  t 
t W T W ,  TEXAS 77092 t 
t 1713) 6%-8322 t 
t t 
t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t l t t l t  

F C W  CAVE mEER FIS, JOB NO. 7 8 U  
IBB-YEAR 24-HH WRATlON STORM 
FILE = 7833100Y.IN : 111112/98 trl 
STORH M C I P  : 5 Stl Area = 3.?5', I 0  SN = 3.84; 15 Sn = 3.7bW, 2% Stl = 3.7ZH 
STWn M C I P  : 35 Stl = 3.b4" 

7 I 0  WTWT CONTROL VARIABLES 
IPru i l  3 PRINT LtNTROL 
!PLOT 8 PLOT CONTRU. 
OSCAL 0. HYDROGRWH PLOT SCALE 

I T  HYDFOWH T I E  DATA 
W I N  5 MINUTES I N  MllWTATlON INTERVAL 

IDATE I 0 STRRTIffi DDATE 
IT InE W STARTING TIME 

NO 308 WR OF HYDROGRWH ORDINATES 
NI,DRTE 2 0 PIDING DATE 
M T I K  am ENDING T I E  
lCWT i ?  CENTLRY FARK 

W T A T I O N  INTERVAL .@ W t  
TOTAL TIME B&E 244.2 2HOURS 

W I S H  UNITS 
ORRIW PHEA s w x  HILES 
PRECIPITATION WPTH INCHES 
LENGTH, ELEVRTION FEET 
now CUBIC FEET PER SECmD 
STDRAM VRUME ACRE-FEET 
SURFACE AREA ACRES 
T W E R A T M  OEGHEES FBHHENHEIT 

JP MULTI-PLAN r P T I W  .. 
NKM I h W R  OF PLANS 

WENDIX L - CAVE REEK 
INN-YEAR 2 4 W  STMH 
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tii iit ttt itt tti tit tit itt iti ttt tti iit tit iti ti$ $1) ttt tit ttl tit it: ttf tit tit it¶ it! it& fli ttt tit tit iii iti 

fttttttttttttt 
t i 

18 lij( t 2R i 
i i 
ttitttltitttit 

W F  EKRRTEJ fl SUB-BASIN 24 

B I N  T I E  DATA FOR I N T  TIME W E S  
JYMIN 15 T I E  I M E R V a  I?$ H I W E 9  

JXDRTE 1 B STMTlhY; DRTE 
J Y T I E  0 STWilIffi TINE 

3iBBff i IN R W  DHTR 

PFIECIPITGTIM DATA 



24 LU UNlFOPJl LOSS RATE 
STRR -37 INITIAL LOSS 
CNSTL -20 UNlFORn LOSS RATE 
HTIW 19.68 KK€EiII IWER'IIOUS RHEA 

Ltt 

UNIT m m R m  
17 W - P E R I O D  ORDINATES 

255. 874. 1391. 1391. 1084. 549. 404. 261. !b3. 152. 
b4. 40. 25. Ib. 11. b. 2. 

TOTAL RAINFALL = 3.9b, TOTAL LOSS = 1.75, TOTAL EXCESS = 2.21 

C M T I V E  AREA = .a7 SO MI 

t i t  ttt ttt t i t  t i t  

HYOROGPSlPH AT STATION 2R 
FOR PLAN I ,  HKTIO = 1.88 

TDTAL RAINFALL = 3.94 TOTAL LOSS = 1.75, TOTAL EXCESS = 2.21 

PEAK FLOW T I E  MXIM AVERAGE FLOW 
(ff5) IHR) b-IN ' W R  72% 24.92-IN 
1578. 12.17 (CFS) 185. 52. 56. 56. 

IIKXS) !.%I 2 . a  2.287 2.287 
IAC-FTI 92. 1M. 102. 102, 

tti fit tit Lit i l l  

HYCNXM IIT STATlDN 24 
FW( PIN 1, RATIO = -97 

TOTAt RAINFALL = 3.83, TOTAL LOSS = 1.71, TOTAL EXCESS = 2.12 

EM F L U  T I E  BAXlMUn AVERAGE FLOW 
ICFS) !#I b -  24% 72-HR 24.92-HR 
1524. 12.17 (FS) 178. 50. 48. 48. 

IINCIIESJ 1.503 2.128 2.121 2.121 
I A€-FTI 88. 98. 98. 98. 

MPENOIX L - CAVE CAE8 
108-YEAR 24-HOUR STORfl 
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Ci!HU.ATIYE RREA = 3 7  SO t+! 

St$ t i t  ttt $18 t i t  

M U R C W W  AT STATION W 
FIX PLM 1 $ RRTtrI = .45 

t t i  i t t  tit t i $  tt l  

M K W M  AT S T A T I N  21! 
FIX RCW I ,  C4iIO = -74 

?GI& RAIIURLL = 5.72, TOTAL LES = !.M, TOT& EXCESS = 2.83 

i l t  &it Itt ttt ttt 

t i t  ttt ttt it# t t i  i t t  ttt itt ttt i i t  i l t  t i t  t i t  t i t  i l l  ttt itt ttt tti ti! ttt ttt ttt t i i  t i t  $4: t l i  t i t  it! f i t  ttt a?? ttt 

mix L - CAVE C!EK 
!*YEN 24-KWf STORtl 
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tttitttttttttt 
L t 

26KI: t 28 1 
I t 
tttttlttitttii  

RUNOFF GENERATED ON SUB-&%IN 2B 

SUBBASIN RUNOFF OATA 

2 8 M  SURMSIN CHARACTERISTICS 
TARUl .41 SUBBPSIN MI? 

PRECIPITATION DRTA 

13  PB S T M  3.76 BASIN TOTAL PRECIPITATION 

ZY LU UNIFWti LOSS RATE 
STRTL -37 IN IT IAL  L W  
CNSR .25 N I F W  L[ISS PATE 
R T I V  12.00 PEREUlT IMPERVIOUS 

3 0  UD SCS DI tWIONLESS UNITGRAPH 
TLffi .19 LAG 

APPRmIX L - CAVE CREEK 
IBB-YERA 2 4 - M  S T W  
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TOT% UlFW 5 3.9b, TOTAL LOSS - ?.&, TOTAL EXCEL5 = !.52 

TOTAL HAlEF&L = 3.56, TOT% LO53 = 2.84, TOT& EXCESS = 1.72 

PEM Ridi TIME nRXIMaf iriERASE FLWd 
!GS) (HH! h-I# 24-HX 72-HR ?4.72-% 

553. 12.08 !CFS) 55. 21. 21. 21. 
! I N M S )  1.755 1.924 1.73 1.Yb 
! AC-FT! 59. 41. 32. 42. 

ttt i t i  tit ti; $ti 

KDKDM hT STHTi%! 2g 
FW! PLAH 1, EATIO = .97 

t i t  i l l  it$ !st i i i  

r n I X  L - C4t.Y mEEK 
i@%Yt% 24-WJR S T m  
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TOTAL WIIWAlL = 3.75, TOT& LOSS - 1.96, TOTAl MCESS = 1-88 

PEkK FLOW TlIE MAXIM AWHAE FLCM 
!PSI IHRI 6-M 24-HR 72-HR Z4.92-HR 

W. 12.08 !CFSI 74. a. 19. 19. 
IINCHES) 1 . M  1.798 1.799 1.799 
IK-FT) 37. 40. 48. 48. 

ttt t i t  ttt ttt ttt 

TOT& RAIWRLL = 3.72, TOTk LGSS = 1.94, TOTAL EXCESS = 1.78 

PEW( FLOW T I E  MXIWH AVERAGE FLm 
{CFS) (MI  6% 24% 72% 24.92% 

799. 12.05 !CFS) 73. 20. 19. 19. 
(INCHES) 1 . M  1.779 1.788 1.7811 

IK-FT) 36. 39, 39. 39. 

C W T I W  AHEA = .41 SO ti1 

t i t  t i t  :ti ttt ttt 

TOTAL RANAlNFPBL = 3.64, TOTAL L[ISS = 1.91, TOTAL EXCESS = 1.73 

itt itt it: itt 111 ttl t i t  t i t  t i t  t t f . t tt  itt tit ttt ttt $11 t t i  ttt ttt $11 tit t i t  ttt tit tit ttt ttt i t i  ttt t i t  t t i  tit t i t  

tttittttttiitl 
t 1 

31 YJ t HC14 t 
t i 
ttttttttittttt 

COMBINE WFACE RUNOFF AT NODE 14 

APWlDlX L - CRVE WEEK 
IWYEAR 24-WR STORn 
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t f t  

t l t  

t i t  ttt  f i t  t!t 

HYDR06RRUH AT STATIW Kf4 
FOR PLM RATIO = !.@ 

iii ftt iii tti 

TIE #R1IM UKRWRPGE FLM 
(HRI &HH 24-M 72-HR 24.92+: 

12.08 (BSI '254. 70. be. S. 
i I & S )  1.842 2.@2 2.933 2.833 
(K-FT) 126. 1x7. 139. 159. 

W h T I l l E  AER = 1.78 92 ?!I 

m!)ff&w" ;iT STRT]@j s t 4  
F&? PLMi 1, RRTIO = .?5 

t i ¶  Sf! t f t  itt 

HYIMXWH AT STRTION K14 
FOR PL#I 1, &TI0 = .$4 

PPPE~IY L - C A K  CHER( 
!Ki-YE&3 24-KUi ST@& 
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t i t  ttt I t t  ttt t i t  

HWWPH AT STATIN #I4 
FOR KPN 1, fiATlO = .?2 

PEM FLO# T I E  #XIW A W  FLOW 
iCFS1 (HH) 6 t M  2 4 t M  72% 24.92-M 
217.  12.08 ICFS) 238. &. M. 63. 

(IHDES) 1.725 1.906 I.W7 1 ,a7 
IAC-FT) 118. 131. 131. 131. 

CWATIVE AREA = 1.28 SO HI 

t i t  ttt ttt ttt t i t  ttt ttt i t t  ttt ttt ttt t i t  ttt ttt ttt t i t  ttt t i t  ttt ttt ttt ttt t l t  i t ¶  t i t  ttt ttt ttt ttt ttt t i t  ttt ttt 

tttttttttttttt 
t t 

$5 YX 1 HM4-15 t 
t t 
tttttttttttttt 

nusilINGUn H D L ~  IN CHRNNEL mon NODE 14 TO 1 x 1 ~  15 
1) Reach Length= 5580 FT. 
2) Average Velocity= 4.9 Fff i  

HYDRMdtPgH ROUTING DATA 

39 FUI KilSKINGM TrmTIN6 
NSTE 4 NUMBER OF SUBREAGES 
A M K  .Z' WSKINGWI K 

X .30 NUIMGWI ): 

W W H  AT STATlDN R#14-15 
FOR KM I, HAT10 = 1.m 

PEM FLOW TINE WLXl#Un AVEPM FLOW 
(CFS) !HR) 5-HR 24-M 72-HR 24.92-HR 
2153. 12.42 ICFS) 265. 73. 70. 75. 

!INCHES) 1.918 2.115 2.115 2.116 
IAC-Fl) 131. 145. 145. 145. 

APPENDIX L - CAVE CHEEK 
IUU-YEAR 2 4 - m  STOM 
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t$t  t t t  t i t  i l t  it8 

C L W U T I K  RE4 = 1.29 Sil K I  

Lit t t t  ttt t i t  t l t  

PEH F L M  T I E  fiUXIK5 3JEFcE 
(CFSI !HRl 6% 24-t8 72% 24.92-!LA 
2833. 12.42 iCF51 248. 58. 66. A&, 

!INCHES) i.794 I .?a! 1 . ~ 8 1  I .?a1 
i A C f T 1  Y23. !%. i36. 1%. 

i i l  t l t  i l i  ttt t t t  

t t t  ti$ ,, i t t  i t :  #ti 

HYDRC6XWH U i  STUTIIIR Ml4-i5 
F E  PLM 1, R(\TIU = ,% 

PEH FFLG T I E  W i I M  R@EE FLLG 
iCF51 I W I  b-W 244-R 72-)59 24.72-W 
I?&. !2.42 I P S 1  2%. 56. 63. 53. 

(INCHES1 !.7:5 I,?% 1.907 1.597 



t t t  t i t  t i t  ttt ttt t i t  t i t  ttt t i t  t i t  tit t i t  t i t  t i t  ttt I l l  ttt ttt t i t  t i t  ttt itt t i t  tlt tit tlt ttt t i t  t i t  Lit ttt t i t  ttt 

tttttttttttttt 
I t 

40 ia: t 2C t 
t t 
tttttttttttttt 

RWDFF EEMmbTED ON SUB-MIN 2C 

SUBBASIN R U W F  DATA 

42 BA SMBASIN CHARACTERISTICS 
TARUl 1.18 9 W S I N  RREA 

PRECIPITRTIOM DATR 

13 PB STWlN 3.96 BASIN TOTAL PRECIPITRTIOW 

14 PI INCWtENTAL PRECIPITATION PATTEREl 
. 8 ~  .m .ou -00 .BB .@a .a . a0 .a0 .BB 
.OO .00 -00 .00 .E?a .00 .00 .00 .00 .00 
.00 -00 .00 .a0 .00 .00 .BB .00 . a0 .am . a0 .00 .a0 .tm .00 .@a ,00 -00 .08 .00 
.as .m ,00 .00 ,m ,B .aa .00 ,011 .a0 
.00 .04 .00 -00 .BB .0R .00 .a0 .00 .00 
-80 .Oil -00 .00 ,00 .00 ,011 .@a .08 .a0 
.00 ,w .00 .00 .oo .BB .m .a0 .M -00 
.m .00 ,00 .a0 .E?a .OB *OB .00 .00 ,881 
,00 .00 .a0 -00 ,011 ,B .00 .00 .a0 .$a 
.00 .a0 .00 .00 .00 .00 .08 -00 ,00 -00 
.00 .08 .a ,00 .00 .00 .OR .00 . Oa .00 
-00 .it! .0B .E# -00 -00 .09 .#I .a0 -01 
.01 .01 .O1 .El .01 .01 -01 .51 .83 ,03 
.83 .89 ,09 .04 .01 .O1 .01 ,a1 .0l .O1 
.BI .a1 -01 -01 -01 .01 -08 -00 o a0 .00 
.@a .M -00 .00 .00 .a8 .80 .88 .80 .00 
.E?a .@a -00 .OO .a0 .@a -00 ,011 -00 -00 
.@a .00 .nu .a# .m . a0 .w -00 .M .a 
. aa .w ,. -00 .00 .00 .00 .Pa .a0 .an .00 
.a .&I ,00 .00 .00 #OB .OO .a0 .00 . e0 
.0R .00 .@0 .0a .00 -00 .00 .00 .a0 . a0 
. 85 -00 .E?a .a0 .80 .&I .a .a0 ,811 -00 
.00 .00 .#a . a0 . a0 .BB .0a .00 .00 .00 
-00 .00 ,00 -00 ,00 .00 .05 ,00 ,E?a .E?a 
,00 -00 .00 .00 -00 .a0 .0R .00 .OO .0B 
-00 .BB .HI .M .00 -00 -86) -00 .00 ,081 
.@a .88 .00 $00 .00 .00 .00 .OO .00 '00 

APPENDIX L - CAVE VEK 
100-YEAR 24-HYJ S T M  
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43 LU %IFOX11 L C G  RATE 
S T R i l  .32 i t l ! T I k  L E S  
CNSR .B miFOHfl LCE RATE 
K T I P  55.38 P E W T  I@3VIi% %EA 

44 UD XS D D ! ! N S I W S S  WITGRRPH 
T L R  .&I LAG 

%IT  HfD.WkWi 
37 EW-Wf EKIOD LREiMTES 

43. 131. 2%. 427, 531. 789. i .  871. ,837. 7M. 
h?5. 557. 434. 346, :@. 3 ,  5 .  154. a3. IB!. 
8.. bb. $4. 43, 35. 27. 23. 17, IS. 12. 
IS. 9 .  7. b ,  5. 3. 2, 1. 5. 

PEAK Fial T I E  &%llWB A V E F E  RM 
!CFS) iHR) 6 -  3 - N R  72% 24.5.2-I8 
1310. 12.58 mi) 22b. 91. 88. %. 

i l t W S i  2.2b3 2.873 2.837 2.877 
I K - F T i  142. 1%. 181. 191, 

t i t  It: iti tit tit 

TOTAL RAIEIFRL- = 3.76, TOTAL L E S  = 1.@* TOTAL EEXCES 2 . a  

ilti ttt .. :ti $it t i t  

V i m A P H  A? STATION 
-- 
7 .  '" 

FOR P L k t  I ,  RATIO = .97 

T O T k  FAI !#kL = 3.U, T O T k  LC% = !.a, TOT& E E S S  = 2.78 

$mIX L - CAW CKEM 
!@YE&? 24--HOUR S T m  
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W T I V E  AREA = 1.16 SO MI 

ti1 tat t t t  t i t  

HYORDGWH AT STATIN 2C 
FOR PLAN I ,  RATIO = -95 

TOThL PPJ)IFW.L = 3.75, TOTW. L 5 3  = 1.04, TOTAL EXCESS = 2.72 

MDW)GRWH AT STATION 2C 
FOR PLAN I ,  RATIO = .94 

~ TOT& HAIFALL = 5.72, TOTAL LW = 1.83, TMAL EXCESS = 2.69 

PEW! RLM TIHE MAXIM AVERAGE ROW 
(CFSI Ink1 6 24-m 72% 24.92-HH 
1226. 12.50 ICFSI 267. 65. 82. 82. 

IINCIRSI 2.112 2 .6E  2.669 2.669 
lAC-Fl1 133. Ib9. 169. 169. 

tat i l l  t i t  l l t  

HYMm6RAPH AT STATlDN 2C 
FOR PLPN I, HAT10 = ,?2 

TOTAL RAINFALL = 3.64, TOT& LOSS = 1.01, TOTAL EXCESS = 2.63 

FW FLOW TIE ., MAXIM AWbGE ROW 
Iff51 !MI 6-HR 24-HR 72-HH 24.92-HR 
1197. 12.50 ICFSI 261. 83. M. 80, 

IINWESI 2.059 2.619 2.623 2.623 
!K-FTI I??. 164. 165. 165. 

WPENDIX L - CAW CREEK 
I&?-YW( 2 4 W J  STMW 
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t t t  Ltt it$ idt tit tit ttt ttt tti itt tit ttt tit tit tit tit ttt tdt tit tti dtt ttt ttt st! tti Lit ttt ttt tit tit iit trr tit 

ttittttttttttt 
t i 

45 EK i DT2C t 
t 1 
ttttitttttittt 

TW MAY 118-YH 2-Hi! KTENTiOil VWLE:i? Q.1 At-F? F m  m-BPSIN X 
iHydrcqraph ident if ied ac OH-X? 

2i balance o i  runoff cwtiwes m. 
{Hydrqraph identified a s  DTX) 

D? DIVERSION 
ISTRD OR-X DI'IEkSlUM H'imRRF,H liEt+TIIFL4T!D!N 

DSTRMY .I# MAXI&V VXME TO E DIWR!ED 

% DIVERTED FLOM .80 !88@,@ 

tti 

tit itt tit ttt iji 

PEN FLOW iiK QktiiiM KliEPAEE FFO4 
i F S i  !#) # 24-#! 7 -  'Z4.Q-?R 

5. .El (CFS) 8. 8. 8. 0. 
i I W S !  .w . kS2 .m 
iK*! 8. 8. Y. 8. 

ti$ tit tit ttt tit 

tti tit ttt tti 

L - %!IE EiW 
IB5YEM 24-tW3 ST%& 
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FEN RilU TIBE MAXlMUti AVERAGE ROH 
!CFS) !HRl b-HR 24% 72% 24.92-HR 

c 
J. .55 (CFSI 0. 0. 0. $. 

!INWESl ,002 ,002 .@2 .w 
(AC-FTI 0. 0. 8. 0. 

HYTfiEWH RT STRTIm DTX 
FOA PLRN I, #TI0 = .?7 

PEN FLOW TIE IWXIIIW AVERffiE FLOW 
!CFS) !MI 6-HR 24% 72-HR 24.92-HR 
1265. 22.58 !CFSl 276. 58. 85. 85. 

IINWESI 2.152 2.773 2.775 2.775 
IRC-FTI is/. 174. 174. 174. 

Ltt tit i t t  tit ttt 

DIVERSION HYDROGRAPH OR-X 
FOR PLM 1, FiRTIO = .% 

PEW FLOH TIM M~IW UI1W FLU# 
iWS1 LHRI 6-HR 24-HR 72ilR 24.92- 

5. .58 !ESI 0. 8, 0. Fi. 
!INCHES) 352  .002 ,002 .W 
I%-FT) 0. 8. 3. 0. 

tit $ 8 4  t i t  ttt kt& 

HYDHOGRMH AT STATIN4 DT2C 
FOR PLAN 1,  RATIO = .Y5 

PEN FLCM TIME MXIW A\ERM ROkl 
(3s) (HRI 6% 24-HR 72-HR 24.92-M 
2238. 12.50 (3s) 270. 86. 63. 83. 

(INCHES1 2.132 2.710 2.712 2.712 
( K g )  134. 170. 170. 170. 

tit ttt ttt ttt t t i  

APPENDIX L - CAVE CREO( 

IBD-YEAR 2 4 W  STDRn 
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ttt 

tit ttt ttt ttt 

TIME fl4XImM AK?#E Fie# 
rmr) 6-M! 24-84 ~z-M! 24.92-w 

12.58 I F S !  207. 05. 82. 02. 
!I'~CHES! 2.112 2,685 2.&? 5 -.- ~ 2 7  

IN-FT) 133. 1H. 169. !A?. 

W A T I 1 C  RHEA = 1.18 SO EI 

ttt tat Lit 

TIHE %XIPA HF?GE FLM 
ibR! 6 4  24i iR  ??-& ,A 7 4 , ~ - #  

.58 i F S !  0. 8. a. B. 
(INCHESi ,882 .W2 ,552 ,882 

i X - F T t  8. 8 .  8. 4 .  

itt tt$ tzt 

ArnUDIX L - mvE CHEEK 
IN-YEAR 24-W?R STF-!i 
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ttt ttt ttt ttt ttt t i t  ttt ttt Ht 111 ttt t t l  t t l  t t l  ttt ttt t i t  ttt t i t  t i t  ttt t i t  ttt t i t  ttt t i t  ttt ttt ttt ttt ttt t i t  t i t  I 
tttttttilttttt 
L: t 

53 KK t HE15 t 
t t 
ttttttitittttt 

COMBINE SURFRCE RUNOFF RT MDE 15 
M14-15 + DTX 

ttt 

ttt ttt ttt t i t  it1 

HYEXNIRPH AT STATIC# I t 1 5  
FOR PLRN 1, RRTIO = 1.08 

PEN FLON T I E  MAXlflUN RWRRGE FLOW 
ICFS) (HR) 6-M 24-HR 72-N 24.92-P8 
3457. 12.42 !CFS) 551. lb4. 153. 158. 

IINCMS) 2.083 2.478 2.479 2.479 
IN-FT) 273. 325. 325. 325. 

t i t  It* t l t  t i t  ttt 

HYUFEfIAPH AT STATION E l 5  
FllR PLPN I, RATIO = .97 

t i t  ttt , ttt ttt ttt 

HYMffiRRPH AT STRTIUN HE15 
F M  PWI I, RRTIO = .95 

PERK now TIHE MAXIM BVZ~IERW FLW 
I P S )  (MI &HR 24-HR 72% 24.92-# 
3265. 12.42 ( P S I  518. 154. 149. 149. 

I I W S )  1.956 2.329 2.331 2.331 



ttt ttt ttt ttt tti 

H Y D R W  ilT STkTIM ?L!5 
FOR PLAX I,  .%TI0 = .94 

ttt 

?MWW+W 4 1  STfiTICN tic15 
FOR K R X  1, %Ti0 = ,92 

1 
ttt it! $ti  itt t i t  ttt ttt ttt ttt itt it8 t i t  t i? t i t  t tt  t i t  i l l  ttt t t i  l i i  tit ttt $ti ttt ttt tit ttt ttt $ti ttt ttt ttt t i t  

!%MIMFL? 5WTE In C M i  ilW S i w T  FW ME i5 ?8 NlrE lb 
il Reach im$b= W FT. 
'21 -, &ierage iiricrity= 5.7 FE 

P m D l X  L - CAE CREEK 
iW!'ERH 24-liCgW STOR# 
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ttt t i t  ttt t i t  tit 

HYIYiWiWH RT STATIMI MIS-lh 
FOR PWJ 1, RRTIO = 1.00 

tt i  itt t i t  t l t  !ti 

HYDROGRAPII AT STATIC# W115-16 
FOR PLAN 1, RfiTIO = .97 

P E M  FtliH TINE M X l N U n  A W G E  FLOW 
!CF$) IHR) 6-HR 24-M 72% 24.92-HR 
3881. 12.E !CFS) 531. 158. 152. 152. 

!INCHES) 2.1184 2.385 2.385 2.385 
(K -FT)  263. 313. 313. 313. 

t i t  tit t i t  ttt ttt 

H Y r n R P I I  AT STATIC# M15-1b 
FOR PLAN I! RATIO = .93 

PEW! F L M  TIM M l l t R B 1  A W X E  FLOH 
!CFSI !MI btlR 24-HA 72-HR 24.92-HH 
1 2 .  12.83 ICFS) 518. 154. 148. I&. 

! INCES)  1.955 2.328 2.329 2.329 
( C - F T )  257. 3&. 36. 306. 

Itt Ilt ttt ttt ttt 

H Y b S O X M  AT STATION MIS-15 
FOK.PLAN 1, HRTIO = .94 

? E M  R[jW TIHE MAY IM A W  RBI 
ICFS) !MI b-HR 24tW 72-HR 24.92-HR 
2985. 12.83 (CFSI 512. 155. 147. 147. 

!INCHES) 1.936 2.34 2.306 2.306 
(AC-FT) 254. 363. 363. 3 3 .  

CUMULATIVE AREA = 2.46 SO M I  

RPWIUIX  L - CAVE CREEK 
1BB-YEAR 24S(DUR S T M  
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tti tti 68t i t t  i i i  

Wrnrcp?H H i  STA?!W R?!15-16 
FOR PLPeU I, R4TIO = ,52 

tit St$ !ti tit tit i t$  t i t  :ti t i t  t i t  i l l  ttt t t i  it8 i i l  tlt l i t  ftt i t t  i l l  t i !  t i t  tit t i t  t l t  f l t  tit t!? tt! tft ttt ttt $ti 

S'jYBf5Iti W W F  DHTR 

PECIPIIATION DATA 

13 P5 SiCm 3.76 &SIN TOTHL PRECEPI7RII'M 

FWRlOIX L - CRW C?W 
iWYE4R 2 4 - W t  ST&$ 
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65 LU LNIFORB LO35 RATE 
STRR .S INITIAL LC% 
mn .a UNIFOHU LIE RATE 
R T I W  39.76 PERCENT I f lPEk I IWS AHEA 

ttt 

UNIT HYDROGRAm 
27 E M F - P E R I O D  OHDIHATES 

99. I .  62% 967. 1134. 1135. 1814. 843, h13. 443. 
33. 251. 187. 139. 104. n. 57. 43. 3. 24. 

17. 13. 11. a, 6. 4. 1. 

TOTAL RAINFALL = 3.96, TOTRL L E S  = 1.35, TOTAL EXCESS = ?.hi 

P E M  FLOW TIHE MAXINN RVEPAGE FLOU 
I CFS ) IHR) h% 24-HR 72+R 24.92-HR 
1 .  12.25 ( U S )  254. 77. 74. 74. 

I I W S )  2.153 ?.a8 2.611 2.611 
IK-FTI  126. 152. 152. 15'2. 

t i t  ttt i t¶  ttt ttt 

TOTAL RAINFALL = 3.96, TOTAL LOSS = 1.35, ToTAL EXCESS = 2.hl 

APPENDIX L - CAVE CREEK 
IWEN 2 4 - m  s T m n  
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ttt 

tit $11 i i t  i i t  iil 

3 Y r n W H  HT 5TAiiON 3 
FU? PUN %T!O = .?5 

TOT& fiRIW&L = 3.3,  TmPL LOSS = !.3k?, T O i X  EXES = Z.46 

PEAK %2d T I E  %XIHUM AKkk?X FL'W 
!CFS) (Mi) M i  '24-k? 7 %  24.92-% 

iFS) '::8, 14;;. 12-25 72. 78. i! . 
iI!wis! 2.021 7.454 2.456 2.456 
(AC-FT) 118. 143. 143. 143. 

tit tit t i t  $ti 

tit t i t  t i t  i i i  tit 

iiWHM#$i AT SiHiIW 2E 
FOR W4 1, RATIO = .92 

APffMIT L - CWJE CEM 
!24-YEE! 24-PaEE ETP8 
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PEM FLOW T I E  MXIW AVERAGE FLU4 
f CFS I (HR) 6% 24-HR 72% 24.92-fi 
1405. 12.25 [CFSI 230. 78. 117. 67. 

I I N E S I  1.43 2.368 2.37B 2.370 
IX-FT) 114. 138. 138. 138. 

CWATIVE AREA = 1.18 SO MI 

ttt .t ttt t a  tti t i t  111 ttt t i t  ttt t u  ttt t i t  t t i  t l t  itr 111 ttt ttr n t  a itt rtt t i t  t t t  ttt tit m t i t  ttr a t  rtr tt i  I 
tttttittttttit 
t t 

h7kX t HClb t 
t I 
tttttttttttttt 

CNINE SUKFACE W F  AT NODE I 6  
RNIS-I~ t n 

ttt tit t i t  t l t  ttt 

H Y O R m  AT STATION HClb 
FOR PLAN I, RAlIO = 1.00 

PEAK FLOW T I E  IAXIM AKRffiE FLOW 
ICFSI IHRI h-HR 24% 72-HR 24.92-HR 
3722. 12.75 ICFSI 605. 241. 232. 232. 

!INCHES) 2.104 2.516 2.518 2.518 
(At-[TI 399. 477. 478. 478. 

CUWJLATIK AREA = 3.56 SO MI 

ttt ttt it8 tit tkt 

HYDROGRAPH AT STRTILW HCIh 
FOR PLW I, WIT10 = .97 

?ENFLOW TIHE MXIHWI A'XRAGE FLOW 
ins) IHR) S-fi 24-HR 72-HR 24.92% 
3573. 12.75 (CFSI 774. 232. 223. 223. 

(INCHES) 2.025 2.424 2.42b 2.426 
I&-FTJ 384. 468. 468. 4A0. 

APPENDIX L - C M  CREEK 
108-YEM 24-HOUR STDHn 
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t i t  t t i  tf t  

T T A T 1  PC16 
FOR PLEQI 1, RATIO = .'?5 

f i t  t  t l  t t i  t t i  

XVDHOWH AT STAT!NI #:16 
FOR ?LPN 1, RATIO = .W 

itt ttt ttt itt t i i  

MCfWiWri dT S'XTINI X l h  
FOR PLAN 1, RATIO = .?2 

FEM FLUB T I E  P.V IW AliERfiGE FLOY 
!CFSl 1%) A-H,~ 24-M 2 24.?2-P! 
3 4 .  12.75 !CFS! 729. 219. 215. '218. 

!INCHES1 i.904 ... ? 533 ' 2 . ~ 4  .> 
!dC-FTi Xi. 431. 477 -IJ. 4 1 ,  

it! i l l  !ti ! i t  t i t  t i t  t i t  t i t  t t i  ttt l l t  !ti $1: t i t  t t l  itt ttt Ltl ttt tt l  ttt ti! t i t  i t t  ttt It! !ti !it it: ttt ttt t i t  ttt 

i t t i t t i t i t t t t i  
f t 

71 KT t  RNlh-1: t  
I  t  
tttttttttti$t* 

W I # G U f i  RiUTE !N S T E T  FROM iNlrE l k  TO !!OE 17 
11 4exh Lecigth: 3" $7. 

HPPWiX L - CAE cm; 
1~-YEAR 2 ~ - m  ST&! 
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HYMIOGRIW1 ROUTING DATA 

75 W M I N G l b l  ROUTING 
NSTPS 3 NMKR ER OFSUBREANS 
MX -27 WSKlNGUn I! 

X .SO MIW X 

21 Average Velocity= 4.0 FPS 

ttt 

ttt ttt tit tit ttt 

HYW(OGRAPH AT STATION RMlb-17 
FOR FUN I, RATIO = 1.80 

PE# F L ~  TIE MAX IN^ AM nw 
!CFS) IHR) 64'8 24-HR 7 2 i R  21.92-tk 
m. 13.88 ICFS) am. 240. 232. 232. 

( I W S )  2.104 2.515 2.516 2.516 
IAC-FT) 299. 477. 477. 477. 

tit Ltt tat tlt ttt 

HYWIOGRAPH AT STATIM RMlh-17 
FWI PLAN 1, RATIO = .?7 

PEAK now TIE URX IHUM A~ERAGE FLM 
!ES) !HR) 6 24-HH 72-HR 24.92-HR 
3474. 13.m lCFSl 774. 232. 223. 223. 

IINCHESi 2.024 2.422 2.423 2.423 
IAC-FTi 384. 459. 460. 4hB. 

Ltt tit ttt ttt tit 

H Y D R W  hi  STATIDN RH!bl? 
FOR PLAN 1, RATIO = ,B 

PEAK FLOW T I E  HAXIIWH AVERAGE FtM 
ICFSI !HR) bM 2 4 9  724'8 24.92-HR 
3395. 3 ICFS), 755. 226. 218, 216. 

IINCHES) 1.775 2.365 2.365 2.365 
(a-FTI  375. 448. 449. 449. 

it1 ttt ttt Itt tit 



HUlR8SRRWI AT STATION M10-17 
FGfi PLRN 2 ,  "TI0 = .W 

PE* ~ l i l ~  TIME !NY IM A V ~ E  nri~ 
iCFS1 I%i b-M 24-HR -- :, i-,-~ ..R 24.72-HR 
33b4. 13.Ei !BS1 748. 224. 216. 216. 

IINCHHESI 1.95 2.342 2.342 2 . 3 2  
!AC-FTi 571. 444. 444. 444. 

ttt $tt t a g  itt ttt 

t t i  t t i  t i t  t i t  itt tit ttl ttt it: $!I tit i t i  itt ttt ttr !It i t i  i ¶ i  itt i t i  tti Lit Lti tlt i t i  ttt ttt i i t  t i t  t t i  itt t t i  ttt 

tttttttttttttt 
8 t 

76 KK t 3 %  
t t 
ttittttttiii it 

E#W &E?&RAiiO @{ S?"?ifiSiN 2H 

PRECIPITATIDN DATA 

!3 Pic STW 3,7$ MI$ TOT& PREC!PITfiTIN 

MENDIY L - CAVE N M  
:@-YE& ?4+M STaM 

Pane bl 



79 L!! WilFGHM LO% RATE 
STRTL -32 It4ITIRL LOSS 
WL .23 UNIF[#m LOSS RATE 
RTIW 44.48 PERCENT IWRVIWS AREA 

TOTAL RAINFALL = 3.96, TOTAL LOSS = 1.26, TOTAL EXCESS = 2.70 

EM FLOW TIE MWIM AVERAGE FLM 
!CFSl !%I b-HR 24-HR 72-HR 24.92-HR 
1293. 12.67 (CFSI, 335. 183. 100. 100. 

IINCHSl 2.185 2.694 2.696 2.696 
IK-FT) I&. ZB5. 205. 205. 

CUtWlIITIK AREA = 1.42 D2 MI 

t t l  ttt t t l  ttt ttt 

APPENDlW L - CAVE REEK 
105YEAR 24-HOW( STORfl 
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H"C8OGPWil h i  STATION M 
FC8 PLPJI 1 ,  R4TIO = I.@ 

TOTAL HAINFkL  = 3.96, TOT#- LOSS = I.?&! TOTAL EXCESS = 2.78 

:ti t t t  llt t t t  t l t  

HYmRPH BT STATION 8i 
FOK PL% I, RATiO = .47 

TOT# HAINFALL = 3.83, TOTAL L E i  = 1.23, TOTAL EXESS = 2.68 

arlE1Un #EP,&E FLN 
!CFS) !MI b-% 2 2 -  ?4.92-M 
1218. 12.67 iCFS1 3 2 .  99, 90. 7b. 

(INCHES) 2.i84 1.596 2.599 '2.599 
ihC-FT! I$@. 197. 195. 197. 

t t t  t i t  ttt t t t  btt 

7 A !  = 3.75, TOTAL LOSS = 1 . 1  T i  3 = 2.54 

ZkY FLDW TIYE t?fiXIHM 4KRffiE F L W  
!CFS! IHHI S-M 24-M 72-i?'( ~ q . 9 2 - 3  
1%. 12.67 iasi 315, 97. 94. 94, 

!INCHES) 2.854 2.337 2,539 2:jF 
LAC-FT! 155. 193. 193. :Yj. 

ttl lli ,, ttt ttt ttt 

TOTPL RAiWALL = 3.72, TOTAL LOSS = 1.28, TOTA? EXCESS = 2.52 

M I X  L - Wi/i i%ZE: 
La-YEN 24-W& S T M  
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C W T I W  AREA = 1.42 SO #I 

ttt tit ttt tat ttt 

KCKKiAPH AT STATION 2H 
FOR PFM 1, PATIO = .Y2 

TOTRL RAINFALL = 3.b4, TOTPL LDSS = 1.18, TOTPL EXCESS = 2.46 I 
PUIK ROW TIE mxlnun AVERAGE RON 

(as) !MI 6-HR ?4-HH 72-HR 24.92-HR 
1179. !2.67 I E S )  304. 74. 91. Yf. 

( I H M S I  1.983 2,456 2.452 2 .49  
(AC-FT) 151. 186. I&. I&. 

tit $at ttl tit tit all tit ttt tit tit tit ttt ttt ttt tit tat ttt tit ttt tit tit ttt t4t ttt ttt ttt itt tit tIi tti ttt tat ttt I 
ttttttittttttt 
t t 

81 I(K t DT2H t 
t t 
ttittttttttttt 

THROW MY IS-# 2-l!R RETENTIM 'IKM:I) 11.6 kC-FT FHOn SUB-BUSIN 2H 
!Hydrcgraph i d e n t i f i d  as OR-%I 

2) Ralance cf runoff continues wi, 
(Hydrograph identified as DTXI 

Dl INFLOW -00 1 m . 0 0  

Llt kit tat tlt ttt 

PEN F L N  Tl!E WXIMUn AVERRGE ROW 
I E S )  !MI 6-HR 24% 72-M 24.72-M 

WPENDIY L - CRW CREM 
100-YEAR 24tWUR S T M  
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t i t  tLt LtL it: tit 

KKH@&i! HT STATION BT2I 
FN FIN l! PATIO = 1 .B  

A#! FLW TI% MXIW AAI,RE F ' L ~  
iCFS! iM! 5-M 24% 72-M 24.5EHi! 
9 3 .  12.67 !CFSI 35. 97. 94. 54. 

(INCHES! 2.195 2.543 2.543 2.593 
!K-FT! !b5. !5J. 197. 193, 

ttt it8 $ 8 )  i t i  

F& FLW TIE  MY IWn irW@ %OW 
(as! ( I$)  5-M 24% 72% 24.92-la 
34. 7.42 ICFS! 22. 6. h.  5. 

(INCHES! .!42 ,253 ,253 ,153 
IK-FTI !1. 12. !?. !?. 

ttt Ilk tit 

PE# FLN TIE  ;IAY 11% GEAm Fi-B 
(CFS) IM! 6% 24-H8 7;- . 24,92-#: 
ma.  12.67 i ~ s )  ::Q. 94. 7x4. 3. 

lIfEXS1 2.!84 2.4& 2.445 2.446 
IAC-FT! 109. lab. is!,. ~EO. 

ttt ttt ttt tft ttt 

HPPENDIX L - WE LKEX 
!@-ERF! 24-HUE STlm 
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ICFS) ( H R i  6 -  24% 72-HH 24.92-HR 
30. 7.50 ICFS) 22. 6. 6. 6. 

(INCHES) ,141 ,153 ,153 ,153 
(X-FT) 11. I?. 12. 12. 

t i t  ttt t i t  t i t  tit 

HYDROGWh AT STATION OTW 
Fac LPN I ,  %TI0 = .Y5 

PEAK FLU# TINE Ml IM AVERRAG FLLM 
( E S i  (Nil 6 -  24-M 72tW 24.92-HR 
lZ2PI. 12.67 !CfSi  315. 71. 88. 68. 

(INCHES) 2.E4 2.386 2.386 2.386 
IX-FT) 1%. 181. 191. 181. 

CUMBTIVE RHEA - 1.42 SQ HI 

ttt st1 ttt ttt tit 

DIVERSION H Y D R W  IX-2H 
FUR RfW I ,  HUT10 = .94 

PEAK F L W  T I M  M X I M  A'IERAEE FLOU 
I CFS !MI 6-HR 24% 72-HR 24.92-& 

29. 7.53 (CfS) 21. h. 6. 6. 
(INCHES) .I40 ,153 ,153 ,153 

(AC-FTi 11. 12. 12. 12. 

W T I V E  AREA = 1.42 9 ill 

it: Ltt it: Lit itt 

HYDHOGRAPH BT STATION DTW 
FUR PLAN I ,  M I 1 0  = .?4 

FW FLOU T I E  H A X I W  A M A G E  FLU# 
IUFS) IHRi 6-HR 24% 72-IR 24.72% 
1209. 12.67 (CFS) 312. 71. 87. 37. 

! I h W S I  2.035 2.362 2.362 2 . W  
- T i  155. 1%. 1%. 188. 

t t t  itt ttt ttt ttt 

DIVERSION H Y D W H  IX-2l 
FOR PLAN 1, HRTIO = .92 

APPENDIX L - CRM CER 
IW-YEAH 24-HWR STE# 
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P%K FLOIi TIME F$~IHlki AYER%E FLWB 
(as) (ii81 6-38 Yq-tiR 7 2 4  24 .924 

7 .  7.37 i f f 51  2!. 5. 6. 6. 
! I N N S 1  .125 ,153 ,152 .I% 

I iC-FT! i!. 12. 12. 12. 

CUM.RTIK AREA = !A2 SO M I  

ktt ttt Llt t l l  itt 

NYURDSHAPH RT STATIDEI HZ 
FOR R A N  1, RATIO = .92 

P E M  FLWB TIME M X I M  AVEEkEE FLU# 
i f fs) !#! 6-% 24% 72% 24.qj-&3 
113. 12.67 ICFS) 34. Be. 85. 5. 

!IKES) 1.733 2,308 2.5% 2.328 
iK-Fii 151. !75. 175. 175. 

tit t i t  tti ttt itt $48 t i t  i l l  its $8: ti8 t i t  Ltt tit it8 Lit ttt t!t tti. an t i t  tit n! ttt  t tt  rtt tn t i t  $to it$ t i t  t tt  t t t  

tittitittttitt 
t t 

89 KK 1 HC17 t 
t i 
tittiittittttt 

CnneINE S ~ F R C E  W D F F  AT H O E  17 
,9#!b-17 t DTZij 

tit 

ttt 

ttt t t i  ttt $ti 

HYDROEPJPH AT STATIWB E l ?  
FDR Wi 1, RATIO = !.8B 



tat ttt tit t i t  i t t  

HYDROGRAIII AT STATION HC17 
F O R ~ 1 , R A T I o -  .97 

PERK FLW TIE BAY IW AVEM FLOW 
IES) IHR) b-HR 24-HR 72% 24.92-HR 
4487. 13.00 !ES) 1697, 3% 313. 313. 

IINCHESI 2.047 2.429 2.430 2.43 
1%-FT) 544. 645. 545. b45. 

i t t  ttt tat ttt i t t  

HYMIOGAWH AT STATION HE17 
FDR PLAN 1, RATIO = .95 

PERK ROW TI# MYIHUII MMGE nOll 
!ES) (HH) h-HH 24-HR 72% 24.92% 
4385. 13.00 ICFS) 1670. 316. 3%. 30b. 

!INCHES) 1.998 2.371 2.5'1 2.371 
IAC-FT) 531. 630. 638. m. 

Ytt ttt t l t  tit ttt 

HYDRDGRWH AT STATION K 1 7  
FOR PLRN 1! RATIO = -94 

PERK FLMj TINE MAXIM!# AVERAGE FLM 
ICFSI !HR) h-HR 24% 72-FP. 24.92-I8 
4344. 13.00 ICFSI 1@0. 314. 353. 303. 

lINCHESl 1,978 2.348 2.348 2.348 
1PrC-F T )  525. 524. 624. b24. 

tti t i i  t i t  [ t i  i t i  

HYMGMl AT STATlOO KC17 
FW NAN 1, RATIO = .YZ 

PEAK FLOW TIE MWIHUII AW~RGE noic 
lES1 IHR) h-HR 24-M 72-kX 24.92-M 
4237. 13.06 !as) 18x2. 3 ~ .  m. 2%. 

IINUES) 1.926 2,287 2.267 2.247 
(AC-FT) 512. 607. bBB. b'B. 

W R T I K  AREA = 4.98 SO ti1 

mIrL-cmm 
IN-YEP8 24-HWR STW 
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!it tit i l t  tic itt ttt tit tlt i1! i t t  ftt ttt Olt t t l  ttt O i l  iii itt tit ttt bit f$t i O l  $it ii% it3 i t i  i if  tlt ttS !it ttt iii 

q5 SUBEXiIN CHARACTERISTICS 
T%ER 1.19 5ilEASIEI RKER 

I! PB STiRl 3.95 BASIN TETK PRECC!?!TRT!?4 

96 LU i!!iIFLiM! LE KATE 
STRTL -34 INITI& LDSS 

. W I X  L - CNE CHEEK 
it%-%% ?4-%3VR STOH 

P q e  b? 



CUSR .25 UMlFORn LOSS FATE 
RTIW 32.M PEHCMT IMPEWIWS RHEA 

97 liD SCS DItlENSlONLESS UNITGRAPH 
RAG .65 L& 

ttt 

UNIT HVDMWM 
41 MD-OF-PERIOD W(D1MTES 

37. 114, 219. 367. 552. 703. 795. 
699. 611. 5 394. 2 263. 218. 
101. 93. a, 56. 45. 37. 31. 
14. 12. 10. 8. 7. 6. 5. 
1. 

TOT& RAINFALL = 3.96, TOTAL LOSS = 1.55, TOTAL EXCESS = 2.41 

WYf FLOW 11% iiRXItf.84 AVERAGE FLON 
!CFS) !HR) 6-HR 24-M 72-HR 24.92-k? 
1234. 12.58 I P S )  268. 77. 74, 74. 

!INCHES) 2.526 2.401 2.404 2.404 
IAC-FT) 129. 153. 153. 1%. 

ttt t t l  t t t  ttt ttt 

HYEiWWH AT STRTION 20 
FOR PLAY l! HAT10 = 1.00 

1DTk RkIrJFALL = 3.96, TIrTAL LOSS = 1.3,  TilTdL EEXCESS = 2.41 

PEAK FLCW T I E  M1RXIM.H A M  RCfN 
!CFSi iw t i  6-HR 24-HR 72-HF: 24.92-HR 
1234. 12.58 F 260. 77. 74. 74. 

IIlCHESi 2.02b 2.401 2.404 2.404 
(K-FT) 129. 1%. 153. 153. 

CMUATIVE BREA = 1.19 Sii MI 

ill ttt ttt t t l  ttt 

HYDROEHAPH AT STATION 20 
FOR,,PLM 1, RATIO = .97 

TOTAL HRINFPU. = 3.83, TOTAL LOSS = 1.52, TDTW EXCESS = 2.32 

PWI FLWl T I E  H M I M  ALEAGE FLU# 
!ES) !M) b-HR 24-HR 72-k? 24.92-HR 
1191. 12.56 !FSI  250. 74. 71. 71, 

(INCHES) 1.949 2.313 2.315 2.315 
!RC-FTI 124. 147. 147. 117. 

WIX L - CAVE CWEK 
lm-YEAR 2 4 - W  S T W  
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t f t  ttt tot itt tdi 

W!XHRPH AT STfiTI@l4 Z0 
FCQ PLAN i ,  H H I O  = .05 

TOT& RHAINFPLL = 3.75, TOT& LESS = 1 . 4 7 ~  TOT& EYESS = 2.25 

PEkK F L N  iiE EVIXlW RVEW4EE FLFjll 
I F S )  iHR) O-!# 2 4 4  R-HR 24.72-%? 
1 1 8 .  12.53 i f f S )  244. 73 ,-. 78. 78. 

(INCHES) !.W! 2.257 2.259 2.259 
(AC-FT) 121. i43, !44. 144. 

ttt tit. ttt ttt aa 

fl%C@PPH AT STATILN 20 
FDH PLAN 1, RATIO = .?4 

TOTAL Ff?!NF6Y-L = 3.72, TOT& L E S  = 1.48, TOT,% EXCESS: : 2.24 

E &  L C  T I E  BY I W M  M R A E E  FLOY 
(CFS) iHR! b-HR 24-HF! 72-%? 24.92-hi? 

iCFS! 241. 1153. !2.% 72. 09. 07. 
(IHMIES) 1.382 2 .  2.237 2.257 

[RC-FT! 125. 142. 142. 142. 

tdt t t t  t i t  ttP 

HYOROGRPPH AT S?ATI@ 2D 
FOR P!. 1, RATIO = .92 

iOTbL RGIWWL = 0 T O  L = i.4&, ?$T% E Y E S  = :.!a 

CLRRlWTlVE X!EA = 1.19 SO El! 

t ¶ i  :ti tit tat ;ti ttt tit i l i  i i t  Ltt tdt t i t  tit dti it? ttt i i i  ttt !ti l t $  i f t  tat t t t  t t l  trt itt trt dtt tit tli tit i t$  ttt 



tttttttttttttt 
t i 

98 K I 0720 1 
t t 
tttttttttttttt 

T W  MY 111-YR 2% KE!ENTIOII VMUHE:II 4.B K-FT FRM SUB-BASIN 20 
Ittydroqraph identified as W-2Dl 

21 Balance of runoff continues on. 
iHydrrqraph identified as  DT2D) 

DT DIWffiIffl 
ISTAD CR-?D UIVEffilON HYIKCNf'H lENTIFICATION 

DSWX 4.86 MAXIM MLW TO BE DlWRTED 

DO DIVERTED FLMJ .86 100M.88 

itt 

ttt tit Itt itt ttt 

EM FLDH T I E  M X I M  AVEM FLM 
(US1 IHR) 6448 24-HR 72% 24.92-HR 

15. 4.75 ICFS) 8. 2. 2. 2. 
iINWES1 ,063 .EM ,653 ,653 
(AC-Ff) 4. 4. 4 ,  4. 

ttt ttt tit it¶ it$ 

HUJKGRAPH AT STATION DTZD 
FOR PLPL I ], RATIO = 1-00 

PEAK FLDH TIE MAXIM AVERffiE FLOW 
i F S I  (HRI 6-HR 24% 72-HR 24.92tW 
1?34. 12.50 ( P S I  ?68. 75. 72. 72. 

(1)SMESi 2.026 2.341 2.341 2.341 
IAC-FTI 129. 149. 149. 149. 

tit tti Lit tit ttt 

DIMRSlOH HYDROGRAPH OR-2D 
FOR PLAN 1,  RATIO = .97 

AFPDlDIX L - CAW [T(EEI: 
10E-YEAR 24-I+## STMtH 
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PE# FLOW 
!CFSi 
!:?I. 

itt 

TIE  #4%1W AVERUGE FLMI 
I!%) - 24-W 7??R 24.??-?8 
n . ~  'FSI 8. 2. -. -. - 

!!EXES) .W ,W .$M ,Bb3 
ix-FT) 4, 4. 4, 4, 

C i A T i i l E  @En  = i .!9 SD ti! 

tit 

ttt 8tt iit 

ttt itt i t t  

H Y D W H  I!? STATICII DT2D 
FOP. PLAN 1, R4TI'J = ,Y5 

AT?IX L - CA?E CEEK 
1BD-YEM 24-WF! STDRM 
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PEN FLW TIE MXIM AAWRAGE FLWl 
IBS) !#I ~ - H R  n-mc 72% 24.92-HR 

14. 5.00 ICFSI 8.  2. 2. 2. 
IINCMS) .0b3 .BM .OM .W 

iAC-FT) 4. 4. 4. 4. 

CUWATIVE AM = 1.15 SO H I  

i t¶  t i t  t i t  ¶ t i  ttt 

HYDROGRAPH AT STATION DT2D 
FOR PLAN 1, RATIO = .94 

PEW( FLOW TIE MXIM AAWRAGE FLOU 
ICFS) IHRI b-HR 24-tm 72-HR 24.92-tm 
1151. 12.50 !RSI 241. 78. 67. b7. 

IINCHESI 1.982 2.174 2.174 2.174 
IAC-FTI 120. 138. 130. 138. 

ttt ttt t i t  t i t  ttt 

DIVERSION H Y O R W H  tX-20 
Fi8 PLM 1, RATIO = .92 

PEN FLOW TIE MXINLRI A~lW ROH 
1 ~ ~ 1  IN1 h-tm 24-kt3 72-HR 24.52-M 

14. 5.618 ICFS) 8. 2. 2. 2. 
IINCHES) .U3 . Eb3 .W ,063 
IK-FT) 4. 4. 4. 4. 

tit ttt ttt ttt ttt 

HYQFX#AFU;I AT STATION DT2D 
FOR PLPN I, HAT10 = .92 

PEAK RCM TIE WIYIM AVERAGE FLOW 
IBSI I#) b-HR 24-HR 72% 24.92-UR 
118. 12.58 IRS) 235. ha. 65. 65. 

IINCHES) 1.831 2.11b 2.11b 2.116 
iAC-FT) 116. 134. 134. 134. 

CUWATIVE AREA = 1.19 SO H I  

t i t  ttt ttt ttt ttt ttt i t t  tit i t¶ ttt t i t  ttt ttt i l l  ttt ttt ¶It ttt ttt ttt tit t t l  ttt ttt ¶ti t i t  tit ttt ttt ti4 t i t  i t¶ ttt 

I 
PYPDIDIX L - CAW CREEK 
18kVEM 24-HOW( STOM 
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l lttitttttittt 
t t 

1& ItE ! DTZDS t 
t t 
ittttttttititt 

SFLIT FLMJ AT IMTEEEMI!X OF Fbd ST MO B L L  83. 

SEND RBI WTH IN 2 n d  STREET W? iiF MTEKKD I N  ST3EET MajiO 68" Pi%. 
l#jdrcqrapin :dentifid as FL-?Dl i l k0  c i s  in FIR) 

t t t  i i? t i t  tt! !ti 

DIWISIM Hrg06Rk'PH F'L--?U 
FOR PL4N !, %h?E = 1 .Be 

i t i  itt ! I t  tit 

FF& FLlM TIE MXIAXIM AVLW FLB 
iCFS) !I#) 6-Hf! 24-KR -.- 24,$?-HR 

c?n 
6.u. I?.% IFS) 75. 25. 24. - , .  .,* 

. 
id? i~msi ., .. .. ,!E .7E5 .765 

!AE-FT! 47. 50. 56. 59. 

tti Sit Ttt 

AWENDIX L - WE L X E K  
!EB-YM 2 4 - W  STW 
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!EM FL@l TIE WXIKk! AAVEPM FLOW 
XFS) i f f i l  6% 24% 72-ffi 24.B-% 

A .  1 2 . 3  ) 154, 47. 45, 45. 
(IIJCHESJ 1.?m 1.453 1.453 !.W 
IHC-F?) 7$. 7.2. 92. 92. 

ti: ttt It: 

FEPK FLOW TIE %iIms! Rl.ZF%€ FLM 
!CFS) IHR) &-E 24-* 72-% 24.92-HI! 
495. !?.?a ICFS) 87. ?3. 22. 22. 

iIKES) .ha? -.- .72! . i i i  .7?! 
(CL-FTi 45. 46. 46. 46. 

t i t  tit t i t  ftt 

I'!~lEIISIOH HYKWHF!4 FL-2D 
FB PLAN 1, F2TIO = ,72 

PEN KCW T!E MXIW, JF.BVM~~GE nN 
r5.j !!Ri 0-W 24-HR 72-IBc 24.9?% 

643. 1 2 . 3  XFS) 155. 45. 44. 44. 
!!WS) i.175 1.416 1,416 1.416 
IN-F?) 74. 9.2, 92. YO. 

t t t  it* Itt tar 

R I V E  = 1.17 SO s! 



ttt ti8 tti ttt ttt ttt tit tat tit ttt tit tit ttt itt tit tit ttt tit ttt tit tit tit tit ttt tit tit ttt ttt tit itt ttt ttt tit I 
ttttlltttttttt 
t 1 

117 kX 1 12D-23 t 
t t 
tttttttttttttt 

HUSKINMM W E  IH S E T  FRM1 SUB-WIN 1D TO MOK 23 
1) Reach Length= 3W FT. 
2) Average Velaity. 3.5 FPS 

HYMOGHIWI NDOTING DATA 

Itt tit ttt itt ttt 

HKEWWH AT STATION WD-23 
FOTc KM AHI? HAT10 = 1.M 

PEW( FLOW TINE MRWIMUn AYMM FLM 
!CFS) IM) b-HR 24-M 72-WI 24.92-HR 

51s. 12.83 (FS) 55. a. 24. 24. 
I I N M S )  ,742 ,784 ,784 ,784 

IAC-FT) 47. 9. 9. 9. 

tit ;it it8 tit tit 

PEAK FLOU TIME HRXIMUn AIIEPM FLOW 
!CFS) I%) 6-HR 244-8 72-HR 24.92-HR 
1%. 12.83 (CFS) 91. 24. 23. 25. 

I I W S )  .710 ,750 -7% .758 
(RC-FT) 45. 48. 48. 48. 

tlt ttt tti tit tit 

HYDWAPH AT S[ATIDN WD-23 
FOR PLd I, RRTIO * .% 

llPPPmlX L - CAVE CREEK 
100-YEN 24-HOUR STORN 
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i t t  it8 t i t  

H Y i f @ W H  AT STR'fZililV HmO-23 
FOR PLM 1, RATIO = .9? 

FLW ?!Ea ?&X!YM fiwE 2% 
!CFS! !HR! 6-HR 24-HR 72% 24.72-% 
467. 1 2 . B  ICfS! 85. 22. 2. 72, 

(INCHES! ,661 .6W ,597 .6W 
iPLf T! 42. 44. 44. 44. 

C W R T ! H  HRER = !. ?? 513 $1 

tit ti! Ltt tit ?ti tit t i t  tit t i t  ltt l t i  ;it t i t  i t l  t i? t i t  ttt [ t i  $18 m i t $  t i t  tit its m i t$  i i$  i t$  

R P W I X  L - ZVE CREEK 
1 t a - y ~  2 4 - m   ST^ 
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CWATi l lK  H A  = .5? SCC MI 

tti i t i  t i t  Itt tit 

W~ilmRW1 AT STli i IEi 2P 
FOR PLAN 1, RATIO = 1.88 

ti? i t i  i t t  itt t i t  

TOTAL IRLIWNFL = 3.33, TOTAL L B  = I.#, TOT% EXCESS = .?.33 

E L T I E  %4XIM A!iEHM FL% 
!E51 ! W I  6SW 24% 72% ?4.92-HR 

711. 12.42 !BSi 141. 45. 43. 43. 
1 2.2!5 2.622 ?.m 2 . ~ 2  
!X-FTI 78. 87. 19. 3, 

HYrnGPPH AT STRL?!$! LO 
FOR WIN 1. RATIO = .95 

TGTk !AI!dFfi-L = 3.75, TOTAL i s 5  = .91, TO?& EXCESS = 2.77 

C W A T I M  AREA = 5 9  SCC Yl 

PPENBIX L - CA'E CREE 
!#-?EM 24-ihW S?LW 
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tit ttt ttt ttt 

HYDROGRA'H AT STATION 2P 
FOH PLAN 1, RATIO = .94 

TOTRL KAIKEL = 33.2, TOTAL LDS = -96, TOTE EXCESS = 

PEM ROH TIK MAXI MU^ AIIW now 
!€FSl !MI 6-HR 24% 72-HR 

579. 12.42 !CFSl 136. 44. 42. 
!INEHESl 2.139 2.739 2.74; 
!PC-FTI b8. %. 87. 

ttt ttt ttt tat 

HYWmGRAPH AT STATION 2P 
FW PLAN 1, HAT10 = .Y2 

TOTE HRINFEL = :.64, TU?PL LES = ,96, TOTRL EXCESS - 
?€AK RWJ T I E  MXIM RVERUGE FLOW 

ICFSI !%I 6-HH 24-ffi 72% 
ha. 12.42 !ESI  133. 43. 41. 

!INWES) 2.8% ?.672 2.676 
(PC-FTI 66. 84. 84. 

ttl 

2.74 

24.92-HR 
42. 

2,743 
87. 

ttt 

2 . u  

24.92-Ki! 
41. 

2.676 
84. 

ttt ttt ttt tit ttt ttt ttt ttt ttt ttt tlt tit ttt tit ttt ttt Ltt ttt ttt 111 ttt tit tit ttt tit tit $18 ttt tit $ti tit ttt Ltt 

I 
tttttttttttttt 
i i 

127 K K  t DTF t 
L t 
ttittttttttttt 

T H W  (OWW l$-YR 2-HH FeTMTIDN 'IkUK: I 1 1 .B AC-FT FRWl SUR-5kSIN 2P 
(Hydrograph identified as UR-E'l 

2) Balance of runoff continues on. 
!Hydrograph identified as OT2Pl 

DT DIVERSION 
!STAD OH-2P DIVERSION H Y D m  IDENTlFICRTION 

DSTRIIY 1.53 MVIXIM MUME TO BE DIVERTED 

W DIWRTED FLOW -00 IWB0.M 

UWMDIX L - CAVE R E K  
100-YEP8 24-HOW( STORM 
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sft ttt ttt ttt itt 

DIVERSIN4 HYMOEF(.Vi! OR-2P 
F% PLAN 1, RATIO = 1.8# 

111 t!t t i t  tll 

HYDRffiRPtDH A i  STATION E T F  
iM KP# 1 %  RHTIlr = 1.88 

?EX FLU$ TIHE KilXIf‘!& 4K9A5E ELOk 
ICFSI !!%I !,+R '24% - 24.92-HR 

723. 12.42 iCFS1 146. 46. 44. 44. 
ilMW1ESl 2.272 2.677 7.577 2.877 

I X - F T I  72. 91. 91. Yl. 

T I E  & = .59 % M! 

ftt !tt Ltt St$ 

D I ' r n I E #  H'YrnM E-?? 
FQq PL& 1! RATIO = .7i 

PEK FLOY :!HE ~&x!I~CO( A!@@E 7-pd 
I P S 1  i%i 6% 24-& ~ 2 ; q ~  '14 . 7- L%< ' -  

18. Z.72 ICFSi 4.  1. 1. I .  ! 

! IKHES) A57 .%7 ."" 8~ 7 .657 
! RC-FT! 2. .. 7 9 -. .> 

L. 

t t t  t t t  %it 

H'Yh?W#H AT STATIC@# DTP 
F M  PLM !, RATIO = .?? 

PEK FLO~ T I E  P % ~ X I W  4YEkAiiE GEL!# 
LCFS) IHRI - H R  ?4-84 75-& ,- 2<.?2-W, 

781. 12.42 !CFS) !4!. 44. 43. 43. 
7 775 i ! K E S J  2.2IY 2,775 ...., 2.775 

I X - F T I  78, 88. 88. 9. 



l l t  I t *  *Xi t l t  ttt 

DIKXiION HYDROGRAPH C%-2P 
FOR PLAN 1, RATIO = .95 

PEAK FLOW TINE MAIIMJn A W N  ROW 
(ITS) (Pa) b-HR 24-Pa 72-83 24.92-HR 

10. 2.?2 !CFS) 4. 1, 1. 1. 
(INCHS) ,651 ,057 ,857 .K7  
IN-FT) 2. 2. 2. i .. 

t i t  ttt ttt ttt ttt 

HVDWMi AT STATION DT2P 
FOR WLN 1, RATIO = .95 

PEAK ROW T I E  MXlM AWRAGE FLWJ 
(CFS) !HR) 6-83 24M 72-HR 24.92-HR 

bs5. 12.42 !CFS) 138. 43. 42. 42. 
!IMESHES) 2 2.711 2.711 2.711 

!a-FT) b8. Bb. 86. Bb. 

CUMATIliE AREA = 2 9  SO E l  

itt ttt ttt t i t  t i t  

DIVEK1;ION HYDHOGRPH OR-2P 
FDR RAN I, RATIO = -94 

FEM FLOW TINE tWIt!Un AVERAGK FLW 
!ITS1 ! a 1  6 i iR 24-HR i2-HH 24.92-HH 

10. 2.92 !CFS) 4. 1. 1. . I . 
!INCHES) ,057 ,857 . b5 ,857 
!N-FTI 2. 2. 2. 2. 

kt¶ ttt ttt ttt ttt 

HYOROGHRPH AT STATION DTF 
FMI PLAN I, RATIO = -94 

BRTNDIX L - CAE CHEEK 
I&YEM 24-KO# STOORn 
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PEM FLW TIME HAYIMM AVERAGE FLOIi 
!ES) !HR) b-Wi 24-HR 72% 24.92-HR 
IM. 12.55 !CFSI 241. 71. ha. ha. 

IINCHES) 1.2% 1.479 1.479 1.479 
!AC-FT) 119. 141. 141. 141. 

ttt tit t t t  t t i  ttt 

WOROGRAW AT STATION E 2 3  
FOR PLAN I ,  RATIO = ,97 

t i t  ttt t i t  tit ttt 

H Y D R W H  AT STATION K 2 3  
FOAPLM I! i%ilTlO= -55 

EAK ROW TIM MAY IM AMM Ron 
!CFS) !HR) 6-HR 24-HR 72-87 24.92-M 

987. 12.58 ICFSl 226. 67. 64, 64. 
IINCHES) 1.177 1.387 1.387 1.387 
!AC-FTI 112. 132. 1 9 .  132. 

itt ttt ttt tit Itt 

HYDROGRm AT STATION K 2 3  
FE PLN I! RATIO = .94 

PEW( FLOW T I M  MHXlIVIl 4MRAE FLOW 
ICFS) (HRJ 6-HR 24-HR 72-HR 24.E-Wi 

978. 12.58 !ESI  223. 66. h3. b3. 
!INCHES1 1.165 1.373 1.373 1.373 
IIIC-FT1 111. 131. 131. 131. 

ttt tit ttt t i t  ttt 

PWDIX L - CAVE CFdEK 
100-YEAR 24% STM 
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t i i  itt t i t  t t i  l t l  ttt t i t  ttt i t t  t i t  t i t  i l l  tit t i t  $81 t t i  tit t i t  i ! i  itt ttt t i i  ttt i l l  itt tit itt i f !  t i t  ttt tit %st ttt 

tttttttttttttt 
t t 

159 i:K L W3-24 6 
t t 
ttltttttttlltf 

w ~ i t ~ ~  RWTE IN STHEET FFK& W G ~  2: m wa 24 
1) Reach Lwgth. 44'38 FT. 
21 Average ijelocikf= '2.A .% 
3 i  .E nrr addfj t o  ?; for r e ~ h  

m4-2:. 

HYDfiUGRAPH HOiJTIffi DATA 

f f f  

itt 

FEW, FLR OWE %X!M AWAG ELM 

PEHEMDIX L - S'E AVEREEK 
iulytyw 24m  ST%^! 
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ICFSi IHRI 6-HR 24-HR 72% 24.92-HR 
570. 13.N ICFS1 232. M. bb. Ob. 

!INCHES) 1.288 1.4Z8 1.428 1.420 
!C-FT) 115. 135. 135. 135. 

ttt t l t  it1 t i t  t i t  

WDROGRPYH AT STATIW RH23-24 
F&3 PLAN 1! RATIO = .55 

PW: FLOW T I E  MXIM A M  FLW 
(CFSI IHR) b-HR 24% 72% 24.92-M 

948. 13.08 ICFS) Zb. Ob. b4. b4. 
I INCES) 1.177 1.365 1.385 1.385 
!AC-FTI 112. 132. 132. 132. 

I t i  t i t  tit Lit ttt 

HWGWH &T STRTION RH23-24 
FOR PLAN I, RATIO = .94 

PEN F L M  T I E  MWlPdi! AXRAGE FLM 
ICFS) 1%) b-Hi! 24% 72-HR 24.92-HR 

539. 15.08 !Psi 2?5. bh, 63. M. 
IINCHESi 1.1h5 1.371 1.371 1.371 
i&fT] 111. 236. 136. 136. 

itt t l t  t$t tit it1 

WIIROGRAYH AT STATION R1123-24 
FDH PLRN 1, MT IO  = .52 

PEW( FLOW T I E  M X I W  AVERAGE FLW 
ias~ IHH) 6-HR ?~ -HR ~Z-HR 24.52-1~ 

915. 13.88 (CFS) 217. b4. 62. 62. 
(INCHES) 1.134 1.334 1.334 1.334 

1%-FT) I@. 127. 127. 127, 

Itt ttt ttt t l t  ttt t i t  t i t  ttt 811 itt ttt t i t  t i t  tit t t t  ttt t i t  itt ttt ttt ti1 ttt itt ttt ttt tit t l t  ttt tlt ttt ttt ttt t t I  I 

I&-YE# 24-HOUR STORM 
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ftlttttitttttt 
I t 

!46k% t T I  
i t 
Ltttttt$tttttt 

RUNClFF GMEPATEI' !N SU3--MIM 2F 
Lag I e n q t i e d  g.5 hrs to aicouht for reacn R?Q4-25. 

WCl?!TRTION DRTR 

1% LU Li~IFOHfl L W  fiRTE 
SBTL .- 77 :b11jjgk i s $  
M I L  .23 UNIFORtf LIES RATE 
:?TIW 3.40 K E N T  i ' ~ J I ~ S  ARER 

151 UD XS Dl1IENSIONiESS X Y i T L W i  
TLAG .4: Lffi 

AWENUIX L - iaVE CREE); 
IBB-YM 24-I?#& STWd 
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ttt 

UNIT HYDROGRAPH 
29 END-OF-PERIOD DRDIMTES 

74. 222. 455. 735. 690 935. 979. 
329. 251. 193. 145. Ill. 84. 64. 
2!. Ib. 12. 10. 8. b. 4. 

TOTAL RAINFALL = 3.94 TOTAL LOSS = .95, TOTAL EXCESS = 3.61 

C W A T I V E  AREA = .55 SO MI 

$it it: tit tit ttt 

HY&?O3RMH AT STATION 2F 
FiX PLAN I* RATIO = 1.M 

TOTAL RAINFALL = 3.?b, TOTd LOSS = .%, TOTAL EXCESS = 3.01 

FLON irm KRXIM AVERAGE FLMJ 
ICFS) !HRI b-HR 24-M 72-W( 24.92-HR 
1303. 12.33 !CFSl 248. 77. 74. 74. 

!ING!ESl 2,339 3.864 3.688 3,884 
iK-FTi 119. 153. 153. 153. 

ttt ( I t  t i :  ttt *at 

WFIDROGRRPH AT STATION 21 
FOR PLRN 1, RATIO = .97 

TOTAL RRINFM = 3.83: TOTRL LOSS = .93, TOTRL EXCESS = 2.90 

t i t  tit tit t l t  ttt 

HYCW8APH AT STATION 2F 

AWMDIW L - CAVE WEEK 
180-VEM 24-HWR STORti 
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TOTAL PAi@&U = 3.75, iOTAL L E S  = .?!! ZTK EIESS = 2.84 

PEN FLW iIi% MIINN nuw 
ips! i%! 5-HR 24-# 72+ 24,42-# 
1232. 12.33 IGS! 225. 75. 70. 78. 

i I W S )  2.285 2.835 2.839 2 .83  
iAC-FT! !12. 144. 144. 144. 

CWTI+B AREA - .?5 Mi 

i t t  t i t  t i t  tit 

TONL MI#%? = 3.72. TDTPL LOSS = .?I, TOTAL EXES5 = 2.81 

ttt tti 

# Y r n @ H  A? STATiLW ?F 
FOR 1, RATIO = .P2 

iE2L MIIINFU = 3.64, i01% LljSS = .W! TOTAL EXCESS = 2.75 

!t! t I i  tit tit t t t  t t t  t i t  i t i  t l f  t i i  i i t  ttt ttI f i t  tit tti ! I t  $ti t i t  t i t  &it tit i t t  tit t i $  t i t  i t$  Itt t i i  I t i  Lit %ti ttt 



THRM AUAY la-YR 2% RETENTlON VIILUE:I) 3.9 AC-FT FRM SUB-BASIN 2F 
(Hydrograph identified as OH-8) 

21 Balance oi m o i f  continues on. 
(Hydrograph identified as UT2F) 

DT DIVEffiION 
ISTAD OR-2F DIVERSION HYW(016(RPH IDENTlFICATION 
DSTRNX 3.90 MlInUn VUW TO sE 0IVERTF.U 

W DIVERTED RM 011 10BBB.80 

ttt 

i t t  t i t  ttt ttt it: 

DIKKION HYDROGRAW OR-2F 
FOR F U N  1 ,  HAT10 = 1.00 

P E M  FLDM TIN MXIWN AVERAGE FLOW 
ICFS) (HR) 5-HH 24% 72-HH 24.92-HH 

17. 2.58 iCFSl 8. 2. 2. 2. 
(INMES) ,877 ,877 ,077 .a77 
!PC-FT) 4. 4. 4. 4. 

UMLRRTlVE AREA = .95 SQ MI 

ttt I t t  i t t  Ili t i t  

HYDRDGRRPH AT STATION DT2F 
FOR PLAN 1, RATIO = 1.011 

PEAK now TIE ~xrw AVERAGE ROW 
ICFS) !hW) 5-tR 24% iZ-HR 24.92-HR 
1383. 12.33 !CFSI 240. 75. 72. 72. 

I I W S )  1.339 2.931 2.931 2.931 
IN-FT) 119. 149. 149. 149. 

ttt i t ¶  it: i t t  t t i  

DIVERSION HYDROGRPYH DR-2F 
FOR,.PLAN 1 ,  RATIO = .?7 

PEM FLOW TIE PAXIMM AVERAGE FLOU 
ICFS) !W) 6-HR 24-HR 72-HR 24.92-HR 

I .  2.58 ICFS) 8. 2. L. 2. 7 

(INMES) .077 .077 . 077 ,877 
IAcfT) 4. 4. 4. 4. 

10E-YEP8 2 4 W R  STMU( 
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RM FLOY 
( F S I  

1259. 

f i t  

PERK FLOW 
iEFS) 
.-- 1222. 

PERK ROW 
ips) 

!5. 

!It $ti iii 

RYirWH H i  STATION D i T  
FOR K M 4  i! RRilO = .Y7 

i t t  tit t i t  ttd 

i t ;  t t i  ttt itt 

tit !it itt 

D1VEF:SIO)j HYDROGW OR-2F 
FOR E R N  1, %TI0 = .94 



H'IL#(OGHAPH AT STATION OTiT 
FW KM I! RATIO = ,54 

PW FLLO T I E  HAXIMLM OWRAGE FLOW 
I F S i  !MI h-tR 24-M 72-tR 24.92-Hfi 
1221. 12.33 I P S )  224. 70. 67. 67. 

I I W S I  2.185 2.73 2.73b 2.73b 
I%-FT) 111. 135. 139. 139. 

t i t  t t t  t t t  t t t  tit  

DlVERSlON H ' i I I R M  L8-2f 
FOR PW4 I! RRTIO = .?2 

PEM FL@i T I E  MWIW RVEHffiE FLOW 
ICFS) IHR) h-kR 24-HR 72-HR 24.92-HR 

1.1, 2.53 I F S )  8. 2. 2. 2. 
IIMCHES) ,877 .077 ,877 .a77 

IRCf TI 4. 4. 4. 4. 

tII Itt #It Itt It* 

HY~WMF'H RT STATION Dl3 
FW KRN I! RATIO = .92 

PEW. FLOW TIE ~AXIMUM RWRRGE now 
I F S )  IHRI h-HR 24-tR 72-Hi( 24.92-HR 
1192, i2.33 ICFSI 218. 68. hh. 66. 

I I W S 1  2.131 2.669 2.hh9 2,665 
!AC-FTI 1&9. 135. 135. L35. 

CWRTIVE MER = -55 Sli HI 

t i t  t i t  t t t  t t t  t t t  t i t  i t t  t i t  i t t  t i t  i t& t i t  t i t  t t t  tH t t t  t t t  t t t  t i t  t t t  t t t  t t t  t i t  t t t  t t t  Stt it8 $ 1 8  t t l  t l t  t t t  111 t i t  

i t t t t t t l t t t t l t  
L t  

ibB KK t  K 2 4  1 
t i  
t t t t t t t t t t t t t t  

AFEWIX L - CAVE CREEK 
180-YEAR 24-HMIR S T W  
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t i t  

PERK Riils 
IPS) 
!448. 

OUTPUT M N T R K  i!MIRtIRELES 
!EM 3 PRINT Z N T H K  
!PLOT D PLUS ~ ~ T B Y .  
CSCRL 9. HYDFmGHAm FiE Z'E 
I P W  0 PW CMPUTED HYRBRH 
iiM 21 %VE WK@M @4 "11s UNIT 

IWl ! F I E ?  RDIDINBTE P!tC%D OR W E D  
ISRE 300 ~ H S T  OREI~IRE W ~ E D  ce %YXI 

'I!MINT .a83 TIME INTEW!AL ill BiRS 

Itt tat ttt it8 

ttt ttt $ 8 9  tlt 

HYI8EFM AT STATION W4 
FR PLRN 1, RATID = -35 

m 1 x  L - ace CREEK 
!@-YEN 24-BW 5 T W  

Page 9: 



LMULATIVE AREA = 2-74 a Ill 

ttl ttt ltt ttt 

HI'I8MjRAPH AT STATIM K24 
FR P!M 1 ,  RATIO = .94 

PEW! FLDW T I I T  MUIXIM RVEEHRG ELM 
I F S )  O R )  hi47 "4-HX 72-Hi? 
1395. 12.33 (ITS) 447. 136. 131. 

( I K H E S )  1.519 1.846 1.846 
~AC-FT) m. 2W. 269. 

tit ttt ttt ttt 

HYDROGHCNH AT STATION Hi24 
FOR PLAY I, RATIO = .52 

?EM FLDW TIME MY II1LW AVERRGE RDW 
ICFS) I#) b-HR 24% 72% 
1361. 12.33 iCFS) 435. 132. 127. 

I I N M E S )  1.488 1.795 1.799 
(AC-FT) 216. 262. 262. 

1 .@A4 
272. 

tit 

24.92-!iR 
131. 

1.846 
269. 

ttt 

24.92-HR 
127. 

1.799 
262. 

ttt iti tit tit ttt ttl ttl ttt ttt tit ¶ti ttt tit tit ttt itt ttt ttt ttt ttt ti: Ltt ttl tii tit ttt $it ttt ttt ttt ttt ttt ttt I 
tttttttttttttt 
t t 

165KK 8 ?G i 
1 t 
ttttttttttttti 

iiW GEERATED ON SUB-BASIN 26 

PRECIPITATION DATA 

13 PB S T W ~  3.96 WIN TOTAL PRECIPITATI@.V 

W I X  L - UE AVEES 
IM-YEAR 24-HWR S T W  
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!bS LU ENIFOM LO% RATE 
S T H ~  .;; INITIPL LOS 
C'STL .!A L ~ I F E ~  LOSS SATE 
%TI&? 3 . 2 8  P W N T  I%TRII!GE ME4 

*4lT HYEROGHrn 
25 %'-EFfERIeD im1MiE." 

5 TB!. $3;. ?23. !823. 3. 841. Ai.3. 445. 33. 
241. 7- ! 128. 54. 8. 3. 36. 37 '. . i5. 14. 

I!. 8. 6. 4. 2. 

?EM FLOY $!ME MAXIM #iEiWf FLM 
ICFS) !%! O-HR 24-HH i2-I% 24.52-HR 
1362. 12.25 LSS) 2!4. $2. 60. bB. 

ilWSHES) 2.172 2,557 2.%? 2.585 
I&-F?! !@A. 123. 1?3. 123. 



W A T I V E  AREA = .52 SO MI 

Itt &I1 Ltl it1 

IFIDWGRWH AT STATIM 213 
FOR RAN I, RATIO = 1 . a  

TOTAL RAINFU = 3.96, TOTAL LO% = 1.45, TOTAL EXCESS = 

PEAK FLOW TIE MIM AVERBE ROW 
!CFS) IHH) 6-M 24-HH 72-HR 
132. 12.25 I P S )  214. 62. 68. 

!IUCHES) 2.172 2.507 2.509 
! 106. 123. 123. 

HYDROGRAPH AT STATIGii 26 
FOR PLAN 1, RATIO = -77 

. TOTAL RAIWNL = 3.83, TOTAL LOSS = 1.42, TkTAL EXCESS = 

EM Rn TIE MWIM RYEPAGE FLOW 
!CFS) !HR) b-HR 21-M 72-HA 
1310. n.a IPS) 206. M. 57. 

IINCES) 2.898 2.414 2.416 
!At-FT) 102. 118. 118. 

ttl Itt t t i  ttt 

HYWcOERAPH AT STATION 3 
FOR RAN 1, RATIO = .95 

TOTAL RAINFALL = 3.75, TOTAL LOSS = 1.40, TOTAL EXCESS = 

PEM FLOH iIK MXIEIUII MRR6E FLOW 
!CFSl !HHl 6-HR 24-HR 72-M 
1288. 12.25 ICFS) 201. 58. 56. 

! I W S )  2.039 2.356 2.358 
IN-FT.) 10B. 115. 115. 

iti $ti tit It1 

Ltt 

2.51 

24.92-HH 
M. 

2.549 
123. 

tit 

2.42 

24.92-HR 
57. 

2.416 
118. 

tlt 

2.36 

24.92-HR 
%. 

2.m 
115. 

ttt 

HYDROGHRPH AT STATION 26 
FOR RAN 1, RATIO = .94 

RPPEMDIX L - W E  CHEEK 
IBYI-YEP4 24-HOUR STOM 
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- - !??!k MIWALL = 3.72, TOTAL !is = !,:?, TOTAL EEwCES = 2.33 

ttt itt tt: ttt 

flDKWW AT STAT!@{ 26 
FCtR PbV4 1, RATIO = .F2 

TilTAL Rh!t+F$i.L = 2-64, TOTAL LOSS = 1.37, TOTAL EXCESS = 2.27 

itt Itt $ti ibi i t t  t i i  $ti t i$  ttt i t$ t i t  i l l  tlt ttt ttt t t t  It! t t i  it! t t l  tti tit ttt i i i  i f$ l i t  ttt It! ttt t i t  !ti i:i t i t  

tlttttttitlttt 
t t 

$75 YI; 3 RkE-25 t ., 
t t 
$t??ttiittt$tt 

; W J N M  ROUE iN C&#EL FEW SUP-PASIN 26 10 "iLE 25 
1 i R~act! Lengti;= 2356 F i .  
2) i;.iera?s i,:p!aiQ= 5.: PS 

i i i  itt $it tit $ 2 8  

%PMDlZ ! - Ci!K SEEK 
i ~ - l ( E p  2i-WAR STH 
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m ROW 
iCFS) 
1321. 

ttt 

PEW: ROW 
iCF.5) 
1276. 

tlt 

ttt 

ttt tit itt Lit 

HYDhO3Mi AT STATION RM26-25 
FW PLRN 1, RATIO = .F7 

TIME HRXlNUtl AVWIKjE FLOW 
[MI b-HF! 24-HR ??-HA 24.72-HA 

12.42 (CFS) 206. h0. 57. 57. 
(INCHES) 2,090 2.414 2.416 2.416 
(AC-FT) 102. 118. 118. 115. 

ttt ttt lit tlt 

HYOROGRM'H AT STATION R!IZ$-E 
FW RAN 1, MTIO = .95 

T I E  MXIHUH A'EIIEHAGE FLOW 
(HA) 6% 24-HH 72-HR 24.92-$3 

12.42 ICFS) 3 1 .  58. 56. %. 
~INCMS) 2.039 2.3% 2.358 2.358 
(AC-FTI 100. 115. 115. 115. 

tit ttt ttt tit 

HE@F!APH AT STATION RW6-25 
FOK RM 1, RATIO = ,94 

TIME MXIM AWRAW FLOW 
(HR) 6-HH 24-HR 72-HR 24.92-$3 

12.42 I F S )  199. 3. 55. 55. 
(IKtESi! 2.018 2.333 2 .335 2.335 
IAC-FT) 99. 114. 114. 114. 

ttt ttt 11: it: 

HYDROGXAPH AT STATION RH26-25 

X'PENDIX L - CAW CREEK 
IWYW 2 9 M . R  S T M  

Page 1bJ 





STORAGE 32.05 35.99 44-26 48.62 9.89 5838  b5.91 75.81 48.25 
OUTFLOW 2425.93 2872.49 3355.07 373.96 4127.52 5022.15 5745.05 A572.09 7513.52 8&l.AY 

ELEVATION 1366.26 1380.79 1387.32 1387,84 136R.37 1388.5B 139.42 1339.95 1390.47 1351.00 

t t t  MNING t t t  @DIFIED PUFS RWTlNG HAY M MRICPLLY WTABLE FOR WTROWS BETWEEN 1548. TO 5572. 
TtE fiMmD HYDROGRAPH WAD BE EXWIIED FOR OSCILLATIONS Oh' DUTFLOHS GREATER TilFhY PEAY IWLOD. 
THIS CAE1 BE MRMCTED W DECREXEESINB ME T I E  INTERVAL Oh' INCREASING SiORAGE !U5E A LDtiGEE REKH.) 

t i t  t t t  tit t i t  t t t  

HYDHOGRW AT STATIDN RS17-18 
F a  PI# 1, RATIO = 1.55 

PEAK FLM TINE MAXIMB A'RHRB FLOW 
I P S )  !Wc) 5-Wc 24% 72% 24.92-HR 
Sb14. 13.08 !PSI  1933. 543. 523. 523. 

!INCHES) 1.974 2.341 2.341 2.341 
- 9119. 1078. 1578. 1078. 

PEW( SlfiiGE T I E  MAXIM AIIERAGE STORAGE 
!PL-FT) IHR) b-HR 24% 72-HR 24.??-HR 

22. 13.08 8. 3. 3. 3. 

PEM STAGE T I E  MXltlUM A W  STAGE 
(FEETI iHR) 6 i lR 24-Wc 72-HR 24.92-HR 

1589.'?7 13.88 1384.74 1362.55 l'32.49 13Q.49 

CUfM!lRTI\~E AREA = 8.63 SO I! 

i t l  Ltt t t t  Lit tit 

HYDHCiXWH AT STATION RS17-18 
FOR PLM L! RkTlO = .57 

PEM FLM TIE HAXIIUIN AVERAGE FLOY 
(ES)  IN) 5-Wc 24-HR 72-HR 24.92-UR 
5374. 13.M !CFS) !M5. 523. 504. %4. 

!INCHES1 1.981 2.253 2,253 2.253 
IAC-FT) 875. I&%. 1638. !Ed. 

PERK S T W  TIME MXIM AIERAGE ST% 
(FEET) lHRl H R  24% 72-R? 24.92-HR 

1389.62 13.M 1354.67 1362.52 1382.46 1382.46 

APPENDIX L - CAVE CREM 
IWYEM 24-HWR STORM 
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24%. 12.5.3 S !  Wb. 
(IMCHES! i.514 
!'K-FT! 320. 

P E K  STKE TIME 
(FEET! !HFo b-HR 
!414.98 12.5'3 1111.46 

i t i  

PERK S T E  ?!Pi 
(FEET! IHR! 
1 1 5 2  12.58 

... figy,IsgQ 8iERgi.E 
6-% -- 

P E R  //-E% 
LCFS! h25. 1EE. i j !  .-.. 

!INCHES! !.OBI 1.911 !.51! 
(HC-F?) 312. 7-" 

Jli. 22 .  

Bkl i i f  tit tit i i t  ttt t t i  i t ¶  t i t  i t t  it! ! t i  !ti jib ftt ttb i t !  !gt %it  i t i  i i i  is! t i t  Otb i i t  lit tti ilt t f t  !ti i l i  i i t  t i t  



ttt 111 ttt It1 ttt 

HYDRWWi AT STATION K17.1 
FOR RAN I? RATIO = 1.B0 

P W  FLMJ T I E  MAXIM AVERAGE ROll 
(CFS) (HR) b-HR 24-HR 72-HR 24.92-HF! 
bb43. 12.92 ICFS) 1834. 545. 525. 525. 

!INCHES) 1.975 2.347 2.347 2.347 
IAC-FT) w. 10~1. 1~61. 1 ~ 1 .  

t i t  tit ttt ttt ttt 

HYDROGRRPH AT STATlW tit17.1 
FIM PLAN 1, RATIO = .97 

PW( FLM TIME HAXIM WnVERAGE FLW 
ICFS) (HR) bt%c 24-B? 72-i%i 24.92-HR 
b393. 12.92 ICFS) 1765. 525. %. 505. 

I I K E S )  1.581 2.260 2.269 2.268 
IAC-FT) 875. 1041. 1541. 1041. 

CUntbATIliE RRER = 8.63 S[1 M I  

tat t i :  ttt ttt ttt 

H W G R W  AT STATION K17.1 
FOR PLAN I! RATIO = .95 

PERK FLOW TIME MXlM AVERRGE FLOil 
(CFS) !MI b-HR 24-HR 72-HR 24.92-HF! 
62%. 12.92 (CFS) 1722. 512. 493. 493, 

(INCHES) 1.855 2.2Bb 2.i% 2.28h 
- 1  854, 101b. 101b. !Bib. 

ttt ttt ttt It: t i t  

HYUREIAPH AT STATION HC17.1 
FC8 KAN 1, RATIO = .94 

PERK FLW TIME HRXIm91 AVERRGE FLOW 
IPS) IHR) A-HR 24% 72-W 24.P2tM 
b174. 12.52 ICFS) 1785. 507. 489. 488. 

I I K A S )  1.837 2.184 2.185 2.185 
(AC-FT) 846. 1Wb. IBBb. It%. 

APPENDIX L - CAVE C X M  
10kYERR 24-HWR STlXW 
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1) Reach Le2;tk 44M FT. 
2) !jei.xit;~ 5.8 f?: 

153 RS S T M  RMI t iG  
NSTE 2 W B i ? F B S  

ITYP FLOW YPE Cf lI#i?iPb CjX!TI9? 
RSVRiC -1.84 IXiTIRL WD!T!DW 

X .BB h%K!# R PSI D EiJFiCIEIiT 

i54 HC WM! DEPTH CHPJE AOUTIE 
RI#. 5 LEFT WEBWdl: N-: jkE 
dM .530 #It4 M L  N-iIkLE 
M .KG R I W  MRWK N-iiKE 

HLNM 4 M .  LieiTH 
5EL .am Mf!5Y %PE 

ELM! 1416.8 MX, ELN. FW1 STW1AEE!CkqR@ CkCU-\T!%! 

i i t  

$61 t t t  It! ttt it i 

WKGY4PH RT STAT!# E25-17 
FOR F'LRfl 1, RRTIO = 1 . B  

EM ST@ ?!ME FiXI#JX RVERAEE STAGE 
(FEET! iNR) 6 24-!# 72-HR 3.92% 

1415.15 12.58 1411.58 1418.83 1439.97 1489.9 

mlw ! - ChK LEE: 
1 W Y W  24-HiM S T m  

Page 1 U  



$11 Itt t i t  it* ttt 

IIYDROGRPH AT STATION M25-17 
F a  PLAN 1, MTID = .97 

PEAK FLOH T I K  MXIMUn AVERAGE FLOW 
!ITS) IHH) 6-HR 24-M 72-HA 24.92-HH 
2575. 12.58 ICFS) ua. 199. 192. 172. 

!IKHES) 1.701 2 . W  2 . W  2.073 
IAC-FT) 331. 375. 395. 355. 

PEW( STORAGE T I E  M l IM  AWRAGE STORAGE 
IK-FT) !HA) b-If2 24% 72-FLq 24.92-HR 

18. 12.50 6. 2. 2. 2. 

PEAK STMI  TIME MAXIMU A'IERAGE STKE 
ImT) !MI 6% 24-M 72-HF! 24.92-HR 

1415.05 12.3 1411.45 1418.81 1409.97 1409.97 

Ytt itt ttt ttt itt 

PEAK FLOOW T I E  MXIM BKRi16E FLOW 
I CFS 1 I#) b-HH ?4-HT! 72-HR 24.92-HF! 
252%. 12.3 ( F S )  b52. 195. 187. 187. 

IINMIES) f.bb0 1.981 !.%I 1.981 
IRC-FT) 523. 3 6 .  ?&. 386. 

PEW! STAGE T I E  NAXltaaf AVERMI STAGE 
{FEET) IHR) b-HR 24-HR ?2-HR 24.92-If2 

1415.00 12 .3  1411.42 1489.97 1489.95 1409.95 

tll tLt it1 ttt ttt 

HYDROGRAPH RT STATION B E - 1 7  
FW PLAN I! RATIO = -94 

PEM FLOW T l K  MXItaaf A W M  FLON 
ICFS) IHHI 6% 24-HA 72-HR 24.92-HR 

APPPmIX L - CR'K CREM 
1 W E R R  24-HDUR STORfl 
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FOR PLFN !, RRTIO = ,92 

?EX FILM TIE PAIIPlW BKRIEE FLOW 
!as) is) 6-HH 24- i~!  7 2 -  24.92-8 
!2&. !2.42 ICFS) !W. 54. 54. 54. 

LIHCHES! !.964 2.272 2.274 2.274 
i ~ i f i i  ?be !I!. !!!. f i ! .  

ttt l i t  tti ttt ttd tat at8 t i t  t i t  i l t  t i t  ttt t i t  itt ttt $11 tti t i t  its ttt ttt t i t  Ltt ttt t t i  tit t i t  i l t  t i t  ttt 111 tt i  t i t  

ittttttttiittt 
t i 

175 %' t HC25 t 
t t 
ttttttttttttit 

CC$JEJE s f , x E  @>JOE fi ME 22 
t ~ ~ 2 6 - i ~  

11% tit itt i i t  

HYM@Pii R i  ilT4TlW K 2 5  
FDR U V  1, RATIO = !.EB 

E X  FLO!~ TIME WXIM #!ERR ;:!OW 
(CFS! iHe) A-klR ?.?-qk 2, t 24.92-HH 
,2812. 12.42 iES! h94. 228. ZW. 2 ~ .  

!INCHES! !.!A8 2.114 ?.I15 2.115 
- 344. 412. 412. 412. 

$ 8 8  !ti tat f i t  

I f i m P H  A i  $%Ti8 &:5 
E VFU,9M I, RRTIO = ,'V 

C W A T I K  hi%% = 3.S SU I?! 



i t t  ttt ttt ttt i t t  

HYWmGXAFH AT STATION KB 
FOR PLAN 1! RATIO = .55 

PEN FLW TINE HAWlHUn RW(AGE FLW 
! F S l  IHRj h 2 4 M  72-HH 24.92-HR 
2656. 12.42 iCFS1 652, 155. 188. 198. 

iINCHESj 1.6bl 1.987 1.9B 1.M 
!PIC-FT1 323. 387. 387. 387- 

ttt Lit ttt t i t  ttt 

H Y O W H  RT STATION tC25 
FOR KAN 1, RATIO = .54 

Itt it1 t t i  t i t  $ti 

HYMWH AT STATICN H E  
FOR WAIi 1, RATIO = .Y2 

PEW( FLW T I E  MHIIIHUM AVERAGE FLMI 
!US) !HR) 6% 24-HR 72-HR ?4.92-HR 
2%5. !2.42 ICFSI 629. !%. 181. 181. 

IIHCHES) !.&El 1.517 1.918 1.918 
[PIC-FTI 312. 373. 374. 374. 

CUNMTI'lE HREA = 3.55 % !!I 

ttt ttt it1 it1 f t t  t i t  ttt t i t  Jtt t i t  t i t  itt it1 i l l  tit ttt ttt t l t  ttt ttt It! ttt ttt f t t  ttt t i t  t l i  t i? ttt it8 ttt Ltt t i t  

tttttttttttttt 
t t  

179 KX t  RS25-17 t 
i  t  
itttttttlttttt 

MMRL KPTH M L  ROUTE FROU EKE 25 TO NODE 17 

APPENDIX L - CAVE CMO( 

!&YE#? 24-liOLW STORM 
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i$t  t i t  t j t  i i t  

t t t  t i t  t l t  !ti ttt 

T I  A = B.Q 37 ti! 

dtt i l l  t i t  it$ t t t  

PEAK RN TIiE 
(as) itR! 
c-- a*. 13.90 

YRIIM R\lEIIIEakLE F!3 
5-tR 4 72-32 '21.92-i% 

!Cis! 1661. 4% 4 3 .  474. 
(INCHES) 1.788 ?.!7! 2.121 ?.I?! 
!K-FT! 6?3. 977, q??, YTi. 

R F W D I K  ! - C A E  CREE 
!WE&? 24-W8 STW 

Page 1W 



TIME M A X I M  AKHUM STORRGE 
!#) 6-HR 2CHH 72-I8 24.52-I8 

13.00 7. 7 . 
0.  3. +. 

PEK STARE il!E MAXINU! AVERAGE STRGE 
{FEETI (HX)  6-HR 24-IN 72% 24.92-HA 

1387.58 13.88 1384.55 1382.46 1382.41 1382.41 

tit ttt ttt ttt t t i  t i t  ttt ttt ttt tit t i t  i t¶  itt it1 tti ttt tlt ttt tit ttt tit tit t i t  it1 tit itt itt itt tit Stt t i t  t i t  t i t  

ttttttttttlttt 
Ir t 

199 KK L 2J t 
t t 
tttitttttltttt 

ULWF GENERRTED M SUB-BASIN ?J 

PRECIPITATION MTA 

13 PB STMm 3.96 BASIN TOTAL PHECIPITATION 

APPENDIX L - CAVE CXEK 
IWYERR 24tMUA STMm 
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232 LU lU4IFORfl L IE W E  
STRn -37 INITIAL L E  
CNSTL .20 W I F M  LOSS RATE 
RTIiT 24.M RI(EENT IMRR\II@JS &fA 

283 M SCS DIE@ILVUESS WITGWH 
RP6; .?I & 

7 2 ~ ~  RARRI&L = 3.9& imp- Lo% = 1.64, TUTK EXCESS = 2.32 

F'W FLON T I E  %AXII?LV! R!,Z%Z FL% 
(MI 24-M 

.. 
! a s 1  6% , - 24.K'-W 

672. 1 2 . 3  ICFS) 154. 44. 42. 42. 
IIKESI 2.831 2.313 2.314 2,jjq 
(BC-FTI -, fa, 87. 97. 87. 

!tt itt !I$ 

PEN FLUH T I E  kAlllM kEW FLa: 
(i.3 im) ,, b-% 24-ia! 7 : ~  ??.Pz-% 
A??. 1 2 . 3  ! F S I  !54. 44. 42. $2. 

!INlbBSl 2 . 8 3  2.313 2.314 2.314 
(K-FT) ib. 67. 87. 87. 

itt 



H Y O H W  AT STMION 3 
FOH RAN I, RATIO = -97 

TOTPL WLINFKL = 3.83, TOTAL L O 3  = l.bl! TOTW EXCESS = 2.23 

P E R  FLM T I E  M X I M  A W A K  FLOW 
ICFS) IHR) h-HA 24-HR 72-HR 24.92-HH 

hbB. 123 ICFS) 148. 42. 41. 41. 
!INCHES) 1.952 2.224 2.226 2.22h 

1%-FT) 73. 64. 84. 64. 

t i t  Itt t i t  t i t  t i t  

m u m p H  AT STATION ZJ 
FOH PLAN 1, PATIO = .55 

P E R  FLROH T I E  MXIHUI I  AVX46E F L M  
! CFS I IWI) h-ki? 24-HA 72% 24.92-WI 

EJ. 12.58 ! F S l  144. 41. 48. 40. 
IINCHESI 1.983 2.178 2.171 2.171 
IAC-FT) 71. 81. az. E. 

i l l  I t l  t i t  t i t  it: 

HYOH06RWH AT STATION ?J 
FOH R A N  I, RATIO = .F4 

TOTAL RAINFALL = 3.72, TOTAL LOSS = 1.57, TOTK EXCESS = 2.15 

PEW( FLOW TIME !AYINUN A'MAGE FLOW 
ICFS) IHR) h-HR 24-HR 72-HR 24 -92-HR 
b47. 12.56 ICFSI 143. 41. 39. 39. 

(IHCHESI I .m3 2.148 2.150 2.1sa 
I%-FTI 71. 81. 81. 81. 

111 Itt t i t  t i t  $61 

HYIKGRRPH AT STATIOH 25 
FBR FLRN 1, RATIO = .92 

TOTPL RAINFW* = 3.M, TOTAL LOSS = 1.55, TOTAL EXCESS = 2.R9 

FEAK E L M  T I E  MAXIHUH AVERAM FLOW 

RPPEIIDIX L - CAVE CEO! 
I W E A R  24-HW STORW 
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I I W E S i  !.a2 2.0Yl 2 . E  2 . 8 2  
1 K - F l )  b?. 79. !?. i? . 
R K U T i V E  MEA = ,!i; 92 N! 

tjt t i t  itt ttf t l l  tit t l i  ttt i t¶  !tt t i t  t i t  tit tit ts! ttt t t i  ttt it! i t i  ttt t t i  i t i  t i t  ttf t i t  bit itt $ t i  $ t i  t i t  ttt a t  

itttttttttttlt 
t i 

;94 ki' i UT2J t 
t i 
itttt$$$tttttt 

TW M Y  l P Y H  2% E?ENS!M 'i".L%:!! 2.4 AC- i l  fiOM $ 1 8 - M l N  23 
i!!lar~rapi i d e n t i f i e d  as OR-??) 

. . 
ri Balance c i  rwofi con ti nu^ n. 

IH)~d.?rqraph i d e o t i i i e d  ac DT2Jl 

i- 
d !  DIvCqSIm 

ISTAD Cft-?J irlVERS!ON HYtWiRWil  I irEiSIIFIC4iIif l 
DSTRNX 2.48 HAX!&% '1g.UNE i O  ib: DIVERTED 

iri !#LM .;a :2@4.$32 

!ti t t i  i i t  ttt Stt 

PEAK FLi# T!E i%Y!PL% #!ERASE FiOU 
i i F S i  iai 6-HK 24-HR 72% 24.924? 
. 

5.92 1 8 5 )  r 
i. a. 1. . . 1. 5 

!INCHES! . g4 .&4 ,264 .F&4 
I K i T !  b. 7 2. 2. A. 

l i t  t!t !It ttt 

kY&RWSBII AT STATIM DT2J 
~m PLAN i, RPJX = 1.m 

PEPX F!& T I E  MAY !W RiWRE FL% 
ICFSi (8) b-!b! 74-89 ;2+ 24.?2-$q 

672. 12.53 i B S i  !54. 43. 41. 4 i .  



Itt itt t t l  i l l  tat 

O I W I W  HYDROGWH OR-23 
FOf! F4.M 1, RATIO = .97 

EM FLnW TIHE MAXIMY AWRAGE FLOW 
!ES) !HK) 5-Wc 24-HR 72% 24.92-M 

7. b.08 ! CFS 1 5. 1. 1. I. 
(INEHSI ,064 ,964 .%4 .&4 
!K-FTI 2. 2. 2. ?. 

CUMLkATIR AREA = .70 SO MI 

itt ill t i t  ttt itt 

PEK FLOW TIHE fiAX1M.N AVEWE K M i  
!ES) IHRI 6% 24-HH 72% 24.72-HH 
a%. 12.58 (as) !a. 41. 39. 39. 

! I l k X S )  1.952 2.152 2.162 2.162 
! RC-FT ) 73. 81. 81. 51. 

itt ttt i t t  tti $at 

OIVEESION HYDHOGRRWi OF(-2J 
FDF( PLAN 1, RATIO = .95 

PEPI: FLMi TIME MAXIMlH AVEHAGE FLOW 
!CFS) !HR) 6-HR 24-HK 72-HK 24.92-HR 

7. 6.17 !ITS) 4. 1. 1. 1. c 

!INCHES) ,864 .B64 . @h4 . B4 
(Ac-FT) 2. 2. 2. '2. 

CWLATIIR RHEA = .70 SB MI 

Jtt t l !  ttt tit ttt 

HYMGRRPH AT STATION DT2J 
F M  PLN 1, RATIO = -95 

XK FLWJ TIME lWXIWJI1 MHAGE FLW 
!iFSl IN) b-Wc 24-HR 72-HR 24.92-HR 

4PKHI)IX L - UVE a c a K  
100-YW( 24-HOUR STORn 
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t i t  it! t f l  !?t i t t  

D I W I O N  ifiRiOFK!RRi Cic-23 
FOR RRN 1, ABTIO = .94 

PEA F L B  T I E  ~ 4 x 1 ~ ~  R\F'%- FLOW 
!as! i&! 5-HR 24-HR 7 24.72-8~ 

7. b.17 iasi 5 .  1. 1. i. 
II,WMESI .Bb4 .&4 ,864 .&4 
iK-Fi! 2, i. i. 2. - 
CUIILILUTItE BREA = .7YI Sdl # I  

i t t  $18 t!f 

E a t  FLOW TIHE i?AlIKM R W E E  FLON 
!CFs) xi) 6-pq '24+R Tz-~f i  L . ,  ?C ~2-4; , , 

547. 12.53 !CFSI 143. 37. *-. 79 38. 
(INNS) 1,383 2 . 5 b  2.88b 2.886 
iK-FTi  71. 78. 78. 79. 

DIVEBION HYMO&Wrl %-2J 
FOR PLAY MTIO = .?2 

EM FLOU TIRE F~RIIXU~? M~GE F!% 
IBS! !&! 6.-% 'iq-is! 7 z - g ~  j+,?~-fi 

7 .  5.33 $FS] 5 .  1. . I , 1. 
IIIKHS) ,364 .%4 .a54 .$M 
!AC-FT! n 

A. 2. 1. 2. 

t f t  



CUIQILATIVE AREA = -70 93 HI 

$ 8 8  t i t  t i t  t i t  tit ttt t i t  tat t i t  tit ttt t i t  itt ttt tit tit t i t  i t#  t i t  ttt tit itt $ 8 8  it: t i& itt  i t t  i#t ttt ttt tit ttt t i t  

Otttttttttlttt 
t t 

212 KK t RQJ-15 8 
t t 
LttttltOtttttt 

MSKINGUM MITE I N  STREET FHOH MOM 25 TU I 9  
I! Reach Length= 7600 FT. 
21 Averaqe V e l a i t r =  4.8 FPS 

H'lOHOiRW ROUTING OATR 

216 HM MKIf f iUn RWTING 
KIPS 3 WEER OF SUBREACES 
m 5 3  WEINGUM K 

Y .26 KEKINGUfl X 

WDRDGRRPH AT STATION HilZJ-1" 
FOR PLAN 1, RATIO = I .00 

PEAK FLOW TIME MAXIHUM RVERRGE FLU1 
!CFS) [ M I  b -M 24-HR 72-HX 24.92-Hf! 

b07. 13.88 !FS! 154. 43. 41, 41. 
!IIiCES! 2.030 2.245 2.246 2.24h 
1X-F Ti 76. 64, 84, 84. 

CWATIVE AREA = .?0 SO HI 

t i t  l i t  ttt Itt t l i  

HYWOWH AT STATION HH2J-19 
FORPLAN 1, PATIO= .5? 

WIK FLOW T I E  MXIM AVERAGE KO'd 
(CFSI !HX! A-HR 2J-W 72% 24.Q-M 

587. 23.a (CFS! 148. 41. 39. 39. 
IIM%S! 1.751 2.158 2.158 2.158 
(X-FTJ 73. 81. 81. 61. 

W W I X  L - CAVE CREEK 
100-YW 24-HWR STORM 
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sit t i t  tlt i t i  

t l t  t i t  ttd 

ttt ttt tit !t! 

Kf&Y FL" UiiK i?KYI.l;jfi $llEWS ?LC+ 
~SS) !%I h-iiic .i+-& T-UR ,A ., .j4 .72-paq 

554. !?.a9 IUFS) 157. 32. a,. 37. 77 

! ! W S )  i.831 2.~5 2.825 ?.EL5 
I#:-FT) A?. 7h. 76. ,", # h  

7 .  

t it itf )tt ttt i t$ 1st t i t  Ltt t i t  ttf t t i  i t f  111 it8 ttt )di itt &ti i i i  itt ttt ttt t i i  i i i  ttic tit i f ?  ttt !ti tit t i t  tit it$ 



t t t t t t t t t l t t t t  
FWFF GENERATED CN SUB-HffiIN 21 

S U B W I N  R U W  DATA 

219 RA 9JHMSIN CHRHACTERISTICS 
TAREA .99 SUBBASIN AREA 

13 PB S T M  3.96 RASIN TOTRL PRECIPITATION 

22% LU NIFORU LO% RATE 
STRTL 27 INITIAL LO% 
W T L  .24 W I F W  LOSS RATE 
RTIW .. 40.30 P E E K  IEBIERVIQUS AHW 

UNIT HM)RMjpM 

31 END-OF+ERIOD WDIMlES 

APPEND11 L - CAVE WcN 
IWYEAR 24-tbY.R STOTcn 
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PEW! FLOW ilME NAnAXIWJn AiERfiE RM 
{HRI a-ta -- Is) ?4* ,!i-* 24.92-% 

1272. 12.33 !CFS! ?25. 69. Ah. %. 
[INCHES) 2.127 2.W 2,592 2.592 

T I  it?. 135. !30. 1%. 

t t t  ttt t t t  i t t  tat 

HYIImPH AT SiAilON 2i 
FOR PLN 1, RRTIU = 1.B 

ClWAiIVE AREA = -99 92 #I 

t t t  t t t  t t t  i t :  

Wi!RWR% AT STkTIO?i ZI 
FCF! RAM i! RATIU = ,97 

t t t  t t t  t i t  t l t  ttt  

KIIi!lW!PH AT STAiIW 21 
FOR RAN 1, P.TIO = .Y5 

PPPMDIW L - EYE CEE 
lWYEW( 24-I#& STm 
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FEW FLOW T I E  HAXIIM AVERRGE ELM 
ICFSI !#I 6-HR 24-M 72% 24.12-HR 
1282. 12.33 Iw 212. b5. 52. 62. 

IINCHESI 2.0M 2.437 2.440 2.458 
IAC-FT1 105. 128. 1 3 .  123. 

ttt t t i  Ltt ttt ttt 

KDKHWH AT STATION 21 
FOR PLRN 1, RATIO = .74 

TOTAL RRIMALL = 3.72, TOTRL LOSS = 1.30, TOTAL EXCESS = 2.42 

PEM FLW T I E  ~MIM A~~ERAGE FLOU 
IPS1 IHR) 6 -  24-HN 72-P8 24.92-M 
1191. 12.33 I E S I  210. All. 62. 62. 

(INULES) 1.5B5 2.414 2,417 2.417 
(AC-FTI 104. 127. 127. 127. 

t i t  ttt t i t  i t t  tit 

HYDft&RW AT STATION 21 
FOR KAN 1, RATIO = .9? 

TOTTAL HRINFRLL = 3.04: TOTAL LO53 = 1.3,  TOTAL EXCESS = 2.30 

PEAK FLM TIHE W l Y I M  AVERRGE FLOH 
I E S I  (MI h-HH 24% 72-HR '4.92-HR 
2 .  12.33 ICFSI 264. 62. 60. 5a. 

I INCHES1 1.929 2.355 2.356 2 2 %  
!AC-FT) 101. 124. 124. 124. 

t i t  ttt ttt t t i  t i t  t i t  t t t  t t t  ttt i t t  t i t  t t t  ttt t i t  t i t  t t t  t t t  ttt t t t  t i t  ttt t t t  t l t  ttt t t t  tat t t t  t t t  i t t  t i t  t l t  t i t  l t t  

ttttttttttttit .. 
t t 

222 KK t Di21 t 
t 1 
tttitttttttttt 

THROW MY 10-YR 2-P8 RETENTION VKUIE:lI 7.7 X-FT FRMI SUB-WIN 21 
(Hydrqraph iden t i f i ed  as OX-211 

2) Balance of runoff cmtinues m. 
(Hydrograph iden t i f i ed  as DT2I) 

APPENDIX L - CAK C E E K  
100-YW( 24-WFi STDFiti 
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$8 t t f  ttt tit 

t l t  

DI'EfiSIW HVTXLGW~ E-21  
FOR ?LPN 1, FATIE = 1.BB 

PEAK FLIW TIN€ %%I I WY h'lEIIEH6E FiYd 
( 9 5 )  ik?) A-HR 24-# ?!-# 2 4 . ~ - %  

2B. 7.17 ips! 14. 4, 4. 4. 
i I W S )  .I:-$ ,!47 .!47 ,147 
(;~-FT) i. 8. 8. 8. 

i!t i t i  t t t  t t t  i i t  

EN FLR T I E  3iIXlW KtEhEE YLOM 
~ES) !Wcl i-2ii 24% 72-33 .!$.%-kt 
"72. !Z.jj .- [ E S )  b5. 62, 62, 

i!i'mS) 2,127 2.445 -. ; 445 2.445 
iK-fT! 1!2. 128. 118. 128. 

t t t  t i t  ili t i i  

l i t  iit iii !ti 

.WENDIX L - CAVE W 
I@-YE% 244+% STKH 
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FW PLAN 1, RATIO = ,97 

PEAK FLOW TINE MXINli R1VERAAG FLW 
( B S I  !MI 6-HR 24-HR 72-HR 24.92-HR 
1 2  1'2.33 !!El 217. 62. 5a. 50. 

i!NCHESl 2.049 2.352 2.352 2.352 
!K-FTI la. 121. 124. 124. 

ttt tit ttt tit tit 

PEK FLON TIME t#XIIIIM A W M  FLM 
( P S I  !MI b-tR 24-HR 72% 24.52-HR 

5 7.42 ICFS) 14. 4. 4. 4. 
IINMES) ,132 ,147 .I47 .I47 
! K f T i  7. 5. 5. 5, 

t i t  ttt t i t  ttt t i t  

HYMb%PH AT STATION DT21 
FOR HA8 I, FATTI = -95 

PEAK FLUW TINE NAY IMM AVEF:BE FLCV 
ICFS) IHR) 6SW 24SW 72-M 24.92-HR 
1202. 12.33 ICFS) 212. 51. 55, 55. 

11WES) 2.E00 2.254 2.294 2.294 
!AC-FTI 165. 120. 128. 128. 

ttt tti t i t  t i t  t l i  

DI'IEffiIUM HYOROGFIAFH OR-21 
FOR PLAN 1, RATIO = .94 

PEAK FLM TIE MRXlMWI AVERAGE FLCW 
(3s) (MI .. 6-HR 24-HH 72-HR 24.92-tR 

19. 7.42 !CFSl 14. 4. 4. 4. 
(INWESI ,131 ,147 ,147 ,147 

!RC-FT) 7. 3. 8. 5. 

GWRTIVE MEA = .99 SQ # I  

tit i t t  ttt Ltt t l t  

AWENDIX L - CAVE CREEK 
IM-VE-YEAH 24-HOlA( STEM 
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iiYDFlFGbFH AT ST4TION DT2I 
FC8 RAT4 1- RATIO = .?4 

FE% ROY T I R  h;iXIM?i & E R E  FL% 
ICFS) !mi) 6 24% .% 

I:% 23.92-9R 
I .  12.3; iCFS) 218. 68. 58. 59. 

II~MSI 1 , w  2.258 2.278 2.278 
iE-FTj  i04. 1!9. 119. 119. 

t t t  i t i  t i t  t t i  iii 

i5B.Y RBI T I E  MYIM A'iEME P.g# 
iCFS1 I# )  6-k8 24t#( 72-# 14.57-rn 

lo ... 7.58 iCFS! !4. 1. 4. 4. 
i l W S )  ,!jB .I47 ,147 ,167 
i4C-FT) 7 , , 2. 8. Y. 

t i t  tat t i t  t t t  

PERK FLBI T I K  FAX IM &E~~&% F?B 
ICFS! i m i l  6-mi 26-mi 72-# 2$,$f..sq 
!!b2, 12.33 (L~SI 234. 59. 2,. ij. 

~INLMSI !.929 2 . ~ 9  2 . 2 ~ ~  2 . 3 7  
IX-FTi  !8!. !!be 116. ..-, ! ! A  

t i t  t i t  t t t  its t t t  t t i  i t t  t i t  t t i  i l t  t i t  t i t  r i g  i l t  i t i  i t t  t t t  t t t  t!i i r t  kit t l t  it4 fkk t t l  t t i  t i t  i f $  t t t  t t t  ktf it: t t i  

t t t t t i t i t t t i i t  ,, 

i t 
:SO K t HE?-19 t 

a 1. 
t t t t t t i t t t t t t t  

t"L%IM W T E  I% STHEET FkX w2E 21 70 &$K 17 
1) Reach LC@$= '26% FT. 
2) &,/?rage il?lncit;= 4.B FPS 



WDRMjRAPH ROUTING DATA 

234 RU ~ I N f i L M  ROUTING 
KTPS 1 MKR OF %MAU1ES 
MSY3: .!B U U S K I M  K 

I .a ~ I W M  x 

tit itt t i t  tit tit 

HYDMMRf'H AT STATIN RM21-19 
FOR 1, RATIO = l.B0 

CUMNATIK AREA = .9 SO H I  

tit ttt $11 ttt t l t  

HYWIOWH AT STATION RE12I-I9 
FOR RAN 1, RATIO = .97 

FEAK FLOI( TINE MXIM AVERAGE FLOM 
!ffS) !HR) 6-HH 24-HR 72-HR 24.52-HR 
1125. 12.59 ICFS) 2i7. 62. 60. 68. 

!INCHES) 2.049 2.351 2.351 2.551 
i i ~ + T )  189. 124. 124. 124. 

ttt ttt t i t  i t t  ttt 

HYDROGRRPH AT STATION RM21-15 
FOR PLPN 1, RRTIO = -55 

PER FLNI T I E  MRXIWbtl AVERALE FLOM 
! f fS)  !lFfl 6% 24-HR 72-HR 24.52-HR 
1104. 12.58 ! f fS)  ?I?. 61. 58. 58. 

!INCHES) 2.0BB 2.293 2.293 2.293 
T , 105. 1.28, 128. 120. 

t t i  tit Lit t i t  itt 

HYORDGRAPH AT STATION RM2I-15 

," 
FOR P M  1, RATIO = -94 

WIX L - CAVE CREEK 
150-YERR 24-HWR ST&%? 
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ttf ttt It& f i t  

K!DRYShW AT STAT13 K l l - I ?  
F!X PLAN I* HRTIU = .9? 

C~mXILCIiPjF AREA = .9? Sii $1 

t i !  itb tll itt t t i  t t i  ttl Lit t i t  i t i  tit itt tbt !it ttt Lit t i t  i i i  itt t!i ttt ?ti ttt sit tti t;; Lt1 tit tat tt! t i :  t t i  ai 

iWRilIX L - ikK G!EM 
IWE* 24-iim STL9 
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238 LU MiFORM L055 RATE 
S7RTL ? IIIITIP* LWS 
W T L  .24 UNIFOM LffiS HATE 
RTIW 12.30 PERCENT IMPER~IIOUS AKA 

237 UQ SCS D I W I M E S S  U N I T W H  
T UIG ,38 LAG 

TOTAL F!fiI#ALL = 3.95, iOTW LOSS = 

UNIT HYDXGHAPH 
% END-OF-PERIOD ORDINATES 

1457, 1530. 1438. 1215. 
126. 90. 56. 4B. 

4. I. 

1.32, TOTAL EXCESS = 2.54 

tit ttt !it  I t&  tit 

H Y W N H  AT STATION X 
FOf( KAN I! KATIO = 1.00 

APPENDIX L - CAVE CREEK 
IWYEPdl 24tWUR STWM 
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t i t  t$t tit ttt ttt 

HYDROSRPPH HT STATITIW '3 
FOE FUN I ,  RATIO = .37 

TOT& & I F A L L  = 3 .  T O ?  L = I.??, ?ET& EICESS = 2.54 

PEAK FLWd TIVE H A l l i W  AVWE RSYJ 
[CFS; iti81 b-& 24-M 72-18 ~ 4 . ~ 2 - 1 5  
1926, 12.25 ICFSFS) 298. 91. 88. 88, 

i ! W S )  2.872 2,541 2 . m  2.544 
!K-FTI 14;. .-., mi i8i .  

$ti itt t t i  ttt Llt 

SOT& RAINFALL = :.A, TOTAL LOSS = i.i.n? T8T& EXCESS = 2.41 

E4K FLM T I &  NAY IRU!! iiIE5:#?? FLC# 
~ E F S )  I&)- 6-& 24-HK 7 2  24.92-% 
i B 4 .  12.25 !CFSl '271, Y7. 86. %, 

. . 

( I R L E S )  2.E22 2.4@2 2 . 4 E  2.485 
I K - F T j  i44, l i7 .  !7?. 177. 

.. . ,... iiYDF(O5fWH HT STATION ih 

FOR Pic! 1 ;  RATIO = .it4 

m 1 x  L - C P !  mEK 
 WE% 24-ms  ST^ 
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t t t  l t t  i t t  t t t  t t t  

HYDHOGARH AT STATION X 
FOR PLAN I! RfiTIO = $72 

TOTAL HHINFW. = 3.M. TOTk LOSS = 1.24, TOTAL EXCEE = 2.40 

t i t  i t t  t i t  ttt t i t  t l t  t t t  111 18% t i t  t t t  t i t  i t ¶  t t t  t i t  $1: t t t  i l l  i t t  ¶ t i  t i t  t i t  t i t  t i t  i t t  i l l  t i t  t i t  t t i  Lit t t t  i t i  t i t  

t t i t t t t t t l t i t t  
i  t  

248 KK t  DTX 1 
t  1  
t t i i i t t i t i t t t t  

TW AWAY 1B-Yli 2-fiR RETENTIDN V0LLRE:iI 7.7 AC-FT FRDM SU8-B-BASIM X 
l#/droqraph iden t i f i ed  as OR-%] 

21 Balance of runoff continues on. 
(Hydrograp'n iden t i f i ed  as DT2KI 

DU DIVERTED FLOW .'a0 IEM.B~ 

t t t  

t t t  t l t  t t i  t i t  t t t  

ortmslon HYDR~GHAPH OH-x 
FOR PLAN I! RATIO = 1 .OB 

PERK FLM TIME MKIW AVW FLOW 
( F S I  !MI b-Wc 24-M 72% 24.72-K 

23. 5.42 ICFS) 16. 4. 4. 4. 
!INCHES1 .!W ,108 .1B3 ,109 
IK-FTI a. 3. a. 3. 

APPMDIX L - CAVE CREEK 
100-YW( 24-HOL#r STORM 
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ttt ttt ttt t t i  $ti 

HYHGPPiit H i  STIITIM DTZI! 
FE PLRN !, RCIIIO = 1.8% 

FLOW T I E  !tAlIMA RuZrC.4S iL@i 
,--- 
i E 5 1  iHH1 b-.& 24-HR 2 -  24.92-t8 
4 i2.25 I E S I  39. 91. @. 68. 

(I!HE5! 2,156 2.536 2.538 ?.=a 
!K-FT! i53. I@. 160. 1% 

CWA?!VE AREA = 1.24 93 If! 

t l t  t t l  Lti tli 

t t t  t t t  t i t  ttt tit 

CWHT!VE MUi = 1 2 4  Sir n1 

tat ttt t i t  t t t  

PEN FLOvl 71% %?AXIN!l Al'EaA6E FL0M 
!BSl  IHHI 5 24% 72-Ef! 24.2-ii~9 

12. 5.h7 (CFSI 15. 4. 1. 4. 
i I l i M S )  .I% .!a ,188 ,183 
iX-FTi 8. i ". 8, 2. 

WPEKDIX L - CAE CCMFi 
IBB-YUiH 2 4 i i W  STOPfl 
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tit ttt Itt Ilt I t i  

WOKGRGHAWI AT S T A T I M  D T X  
FOR RAM 1, PATIO = .?5 

now M A X I M  AVERAGE FLM 
I E S I  lHRl 5-tR 24% 72-W 24.92-HH 
1884. 12 .3  ! E S i  291. 35. 82. 82. 

(INCHES1 2.022 2.m 2 . 3 7  2.m 
LK-FTI  144. 169. 169. 167. 

tit ttt ttt tit ttt 

D I V E R S I N  HYDROGRW Ib-2K 
FOR PLW 1! RATIU = .?4 

P i &  FLOW T ! E  P & X I W  AVERAGE FLOW 
ICFSI IHN) 6-HR 24-H4 72- 24.92-t!R 

22. 5.75 ICFS) lb. 4. 4. 4. 
i1NUiESi  ,108 . i m  ,188 , ~ G S  

IK -FT)  3. 3. 3. 8. 

011 t i$  ttt i t t  t i t  

HYWtEWH AT STATION D T X  
F M  P?R! 1, PAT10 = -54 

?E# FLOW TIHE HAXIHUH AVERAGE F L W  
! F S !  i!'h) 5-HR 24-M 72-HH 24.92-W( 
7 12.25 (CFS) 2%. 85. $1. 31. 

!INCHES) 2.883 2.553 2 . 3  2.:E 
IAC-FT) !43. 158. 108. 163. 

C W T I V E  AREA = 1.34 SO MI 

!t i  Itt ttt tit ttt 

DIVERSIOEi h Y D R E R W  08-3 
FOR PW4 I ,  RATIO = .92 

PW, nm TIE nAxInun  AVERAGE FLOW 
(CFS) !MI 5-tR 24-HR 72-)(R 24.92tKi 

71 -. . 5 7 5  (CFS) 16. 4. 4 ,  4. 
!INCHES) ,108 ,108 .108 .I@ 

I K - F T )  8. 8. 8. 3. 

W K N D I X  L - CAW CREE 
IWYWi 24$#WR STOAII 
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ttt tit ftt tfi itt 

PSX FLUll TIE ?lAXIYQIM kVWM FLB 
ips) IHH) 6-M ?4$1k 72- 24.U2-Y.4 
i921. i2.25 iBS) FIB. 32. 7?, 79. 

iINCHES) 1.951 2.291 2.291 2.291 
(CB;FT) !39. 153. i6S. is. 

ttt tlt tti $2: tit ttt tit ttt ttt ftf ltl tti tit tit %ti tit tit tti itt t t l  it$ tit tti itt til ttt tt! tit ttt tit LtO tit Oft 

tit tit tlt Lit !if 

PEAK kfi# TINE %XIM $%?& pifig 
!FS) iHF:) 6-Hfi 24-HF: 72% FIY4.92-iiR 
3031. !2.33 LCFSI 687. 1%. !?I. !?i. 

iINCHESI 2.!13 2.4% 2.435 -, 9 d q ,  .- 
i%-,CT) 341. 393. 393. - A?3. 7 

tti tit ttt tat !it 

P P P ~ I X  L - LVE CREE? 
!%-YE% 24-HE8 ST@# 
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FEN FLO# TINE MAWlmRI RVEHAGE FLOW 
!as, !HI S-M 24-HT! 72-HR 24.72-w 
2926. 1223 iCFS) h62. 191. !34. 194. 

LINCHESI 2.834 2.344 2,544 2.344 
!K-FT) 323. 373. Z78. 373. 

t i t  ttt t i t  ¶ti ttt 

HYMOGRAPH AT STATIN iiCI9 
FOR KRN I! RATIO = .95 

EM FiO# T I E  MXIM AVERAGE FLOH 
iff9 iHR) 6% 24-HR 72-HR 24.92-HR 
2 M .  !2.33 !FS) 646. 136. 179. 179. 

!INCHES) !.'?35 8534 2.206 '1.86 
IAC-FT) 320. 369. 3 9 .  ?&9. 

Lit tit ttt t i t  tit 

HYDRDW AT STATIW{ X I 9  
FOR PLtW 1, RATID = .94 

PERK FLOW iiR flAXIlM A'IERACE FLO!4 
LCFS) IHR) 6% 24-HT! 72% 14.5Z-M 
2834. !2.33 ICFS) 639. 134. 177. 177. 

!INCHES1 1.965 2.263 2.263 2.263 
!At-FTI 3!7. 365. 35. 35. 

MULATI!'E AREA = 3.63 SQ MI 

I lt  Lit t i t  tat Iit 

H W R A P H  AT STATION HCIY 
FiKl PLRN I, RATIO = .9? 

PEUK FLOW i I @  HAXIFUN ARERAGE Fig! 
! CFS I IWI) 6-HR 24-HR 72-HT! 24.92-HT! 
2765. 12.33 LCFSI U3. 179. 173. !E. 

! ! tWSl  1.914 2.102 2 . m  2.202 
!At-FTI .. 309. 7rr 

JdJ. 
7cc u. 7cc Id. 

CWLATI~IE RRER = 3.83 SO MI 

t i t  tit t i t  i i t  ttt tit ttt Lit ttt tit t t l  t i t  it1 t i t  i t i  t l l  t i t  t i t  t i t  t i t  t i t  t i t  t i t  tit itt Lit i i t  t i t  t i t  i t t  i t t  Lit it: 

RPPENDIX i - CAVE VEEK 
!BB-YEW( 24-KG? S T W  
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I 
I 
I 
I 
I 
I 
I 
I $ti Itt t t t  1st 

ttttttttttttit 
i t 

'7- ..*' KK I DT!? t 
$ t 
tlittttttttttt 

F L I T  FLCN AT IHiERSEETIB CF 7th S i  hYD BELL RE. 

SEND F L N  E S T  I N  E L ?  Ff#D TO NODE 21 I N  STEET 86' & 30'i F'IFS. 
i#/drdrcgrapt! iafntified a5 FL-~P)  ( 3 H  cfs ioiai i n  P I E S )  

REST FLC# WTH IN 7 tH  ST ?'i WDE 18, i&c,.d~qraph idwtifid as DTf5) 

DI! D!!fRTED FLOY @ ?.$a 'i6.83 743.8B 

OIYEHSIC# KYDRX%IF% 3 - ! Y  
FE i  PLkN !! RATIO = i .@B 

If$ Ltt $8 !tt 

F%.K !LO# TI% I?h1IMR AVERS; FLOY 
iCFS) imo 5-a A. 73-# ,- ""8 ,, 3 7 2 - e  -? 

?63U. 1'2.33 is$) 658. i77. !?!. !Ti. 
i INMESi  1.868 ?,:8! ?.IS! 2.!8! 
!K-FT) ,, 31. "1 A>'. 7 1 .&', 5 2 ,  

!ti $lt l i t  iti 

DIVEKiCN fiUR&PJF+I CL-15 
FOR PMN !, RATIO = .97 
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P E M  F L W  
iCFSI 

337. 

PEAK FLkM 
(CFSI 
259. 

P E N  FLOW 
iCFS) 
2482. 

T I E  MAY IMUM AVEHRGE FLOW 
!HR) 6-HK 24M 72-HR 24.92-HH 

12.33 ! E S I  77. 20. 19. 19. 
! INCWSI ,236 .245 ,245 ,245 

! A L f f )  38. 39, 39. 39. 

It¶ t i t  ttt tit 

flhWi5KIWI A i  STATION Dl19 
FUR w I ,  HAT10 = .Y7 

tit tit tlt tit 

DI 'EWION KYWGRilM FL-19 
FUR PLAN 1 ,  RATIO = .95 

HYOROGRAPH AT STilTION DT19 
FUR PLAN I! l T I O  = .35 

T I E  MdlMUM A'IERRGE FLOW 
iw 6% 24-HR 72-HR 24.92-rn 

12.33 ~CFS) 571. 167. isa. I@. 
I I N W S )  .. 1.755 2.047 2,047 2.047 

!AC-FTI 293. 3311. 330. 33. 

t i t  tit tit t t i  

WEPPEMDIX L - CAVE CHEEE 
I@-YERR 24-HWR STDRn 
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F% PWI! 1 ,  RATIO = 34 

CWRTIVE AREA = 3.W li;! la1 

t t t  ttt ttt i j i  tft 

hYUKl@M AT STATIM Wi9 
FR PLPJ! 1, RATIO = .94 

PEAK F L D W  ?!#I M1IM A i f M  ?.OW 
iWS) iMi b-M 2448 i<-% . L z.jy>+~ 
2459. 12.3; LCFS) 565. Ib5. 151. 159. 

!INMBS! 1.738 2,627 2.827 2 gz7 
IAC-FT) 258. 327. 327, 27. 

ttt I$$ i i t  t t t  tit 

UI!EK3ICN HYDf@Mi R - l ?  
FW PLRN 1, RATIO = ,9? 

EM i.EXIW AVERASE FLM 
(CFS! LM) O-HR 24-HR 72-HR 24,?Z-# 

35.  12.3: :LC$) 72, 19. la. 18. 
i l t M S !  2% .229 229 .zg 

.. 
it[-F?! 3,. 27. 37, :I.  

tl;t tt$ tai t i t  

APPEtlDlY L - CAVE CREEK 
!@$-YE& ?+xi$ 
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i t t  t i t  t i t  t t t  t i t  $11 t t t  @t i  $11 t i t  i t t  t i t  Lit t t t  t t t  $111 t t t  i l t  r t i  t t t  t i t  t t t  t t t  t t i  t i t  t t t  t i t  t t t  t i t  i t t  t t t  t i t  t t t  ~- 1 

i t t t t t t t t t t t t t  
t  t  

2b3 Ki! t  RH19-I6 L 
i i  
t t i l t t t t t t t t t t  

MXINGUn W T E  I N  C W  FRM WOE 19 TO tlOIlE 16 
I) Reach Length= 10B0 FT. 
21 Rverage i l e l o c i t ~  X.6  FPS 

267 RH YblSKINGLM ROUTING 
NSTPS 1 NLBIEa OF SSUHEKHES 
AMK .a HUSKINGW~ I( 

i .3a w x ~ f f i u n  x 

i t t  t i t  t i t  i t t  i t t  

H Y m H  AT STATIDN R d l F l B  
FOR PLAN I! RATIO = 1.03 

PEAK FLM T I M  fiAXIWU A V E M  FLDW 
(CFSI !MI 6-HR 24-M 72-M 24.72-HR 
2082. 12.42 (CFS) 087. 177. 171. 171. 

(INCHES) 1.867 2.161 2.181 2.181 
(AC-FT) 3 1 .  352. 3%. 352. 

C!MJ!TI!,E AREA = 3.03 S@ MI 

$11 t i t  t t t  t i t  i t: 

HYDRX+AFV AT STATION M19-18 
FOR PLAN I, RATIO = .97 

?EM FLOW T I E  MAXIM AVERAGE FLOW 
iiFS1 !M) bKR 24-HR 72-HH 24.92-HH 
1512. 12.42 U S )  565. 171. lb4. 164. 

(INCHES) 1.798 2 . m  2.858 2.058 
(At-FT) 290. 339. 339. 335. 

CLVILbbTI!IE AREA = 3 . U  S@ I?! 

Itt t t t  t t t  t t t  t l t  

HYDROGRAFH AT STATION RN19-15 
Fm PLAN 1, RATIO = ,95 

PEAK FLU# TIME MXIM AWf f iE  FLOW 

llPPEElDIX L - CA'K CREEK 
100-VEAX 24-HWR STOM 
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Ltt tit i t i  ttt $t i  

ttt tit ?ti t t l  If t 

ttt i t t  tit ttt t i t  ttt i t l  ttt ttt Lit t i :  !ti flt it$ $!L t i$  i t$  it? $?I $!l i l l  jtt tit jtt t$$ jj$ $$$ ~ $ 2  t i t  

t i t  ttt ttt tit ttt 

WWDIX i - W E  CREEK 
!@-YE4k 24-HOUR STBN 

Psge 15: 



FEN FLOW TIME MAXIIW AVERAGE FLM 
( P S I  !HR! 6% 24-HR 72-HH 24.92-HR 
5349. 12.75 (IFSI 2448. 721. 594. 694. 

!INCHES) 1.946 2.299 2.259 2.299 
IK-FT! 1218. 1429. 1429. 1429. 

tta tit tit ttl tat 

HYW-iWAPH AT STRTION HCl8 
FOR F'LM I, PATIO = .97 

PEAK FLOW TIME MXItUJN AVERAGE FLliW 
(CFS) (HRI 6 -  24-Hk 72% 24.52-HR 
8W. 12.75 !ES! 2349. 694. 6%. a. 

(INCHES) 1.873 2.213 2.213 2.?!3 
i X - F i !  1165. 1376. 1376. 1376. 

aat tta it: ttt tta 

HYWt[lGKM'H AT STATION %!8 
FOP. KAN !! NTIO = .C5 

EAK FLOW TIME MAXIMM RVERKE FLLW 
!PSI (tR) 6-M 24-HR 72-M 24.92-tR 
7831. !?.A7 ICFS) 393. 677. 652. 652. 

! INMS)  1.828 2.160 ?.lo8 2.lo8 
IRC-FT) 1137. 1343. 1343. 1343, 

CUW.ATIVE ABEA = 11.66 SQ MI 

ilt tat tit Itt ttt 

HYDRDGFIRi A i  STRTION HClB 
FOP. PLAN 1, PATIO = .?4 

WKNDIY. L - CAVE LEEK 
100-YERR 24-HWR STR! 

P a p  138 

K~DRIT~PFH AT STATION HCI8 
FOP. PLAN 1, RATIO = 1.02 



I:! ttt itr ttf 

HY!RE8,4FH B i  SiATION LIC18 
FIX RAM 1, RATIO = .% 

L I E  E = i 1 .6b $3 # I  

ibt it$ tit t%t ili ttt ti$ iii iii tli tit tii i t $  !ti tit ttb ili i a i  38 att iii ai i!! jt! :ti it& ttt tti ttt tit !it $st rt! 

jittttttttt%$t 
2 t 

'172 ))( $ FStg-2i j 

i i 
!iiiftitrjtttt 

Nm 3EpTi W j j & ~  kT@JTE ;m #QDE i g  TO bf& 21 
1) Reach Lwqth= 3% FT. 
2; Average Velnci iy= 16.7 FPS 

3 6  ~s STIXTLXRE RBTI!dG 
NSTffi 2 N&%R D S!I@ACtES 
I>? iL@l TYPE OF !NIT!& CO@lTI@4 

RSVRIC -I ,@ !tj!TIAL E'iDlTlLt4 
X .$ti hiLYE!EIG 5: MD U XCFFICIE%T 

277 imH& DEPR W ' R  i?itiTIl& 
hY1 .- E ~ L L F ~  iifp@jj &-;;@is 
#fi pg!i c M  &\)ALE 
88 .t35 !7,5]&T Cep&& W$K& 

HLNTH $788. MCH LE:%!H 
SEL .%?@ EMRGY %OPE 

ELM): 1:il.B %tl. EL&. FC? STCR~~EIL?JTFLC@ CCLC8LAT!O$4 

WRITE2 SiERRE-UJTFLOW-ELFjATIOli DHTR 

MHDIY L - CRVE EFEN 
iBB-YE4R 24%W S?RY 

?age 1x7 



5TORRGE 31.71 35.66 35.76 44.00 48.38 52.B 57.57 62.9 57.59 73.51 
OUTFLM 4289.47 5098.03 5153.60 8235.13 7885.27 8954.32 18H3.22 !!302.98 1273?.94 14391.71 

ELEVATION 1365.79 1366.37 136b.95 1367.53 8 .  1368.60 1365.26 !:d9.94 1370.42 1371.M 

tit WIRNING ttt MOIFIED PULS ROUTING w BE IWICALLY UIISTBBLE Fa? OUTFLOYS BEMEN 1277. TO 14352, 
iH ROUTEU HYMOGHWH SHDULO BE EXMIWD FOR OSCILLATIONS OR OUTFLOWS rXAIER T#N PEAK ItiFLWJS. 
THIS CAN BE CORRECTED BY DECREffiIffi THE T I E  IMTERVK OR lNCRERSlEiG STORAGE (LEE A LONER RERCH.) 

t i t  ttt tit sst ttt 

HYOROERAFH AT STATION RSIB-21 
FOR FLRN 1, RATIO = I.@ 

FLOW TIHE MXIIRRl RVERAGE FLOW 
iFs) !MI 6% 24-Hf! 72-HR 24.92-HR 
8337. !2J3 !CFS) 2448. 719. 553. 653. 

ilNCHESI 1.546 2.295 2.295 2.295 
(AC-FT) 1216, 1427. 1427. 1427. 

PERK STORAGE TIME MXIMUH AVER!&€ SIOHAGE 
!Ac-FSI !MI 6-HR 24-HA 72-HR 24.92-HR 

25. 12.83 10. 4. 3. 3. 

PW STAGE iIE MAY IllUn AilERUGE STAGE 
!FEET) !HR) 5-HR 24% 72-HR 24.92118 

l a . 3 5  12.83 13M.5b 1361.43 1361.38 1361.38 

t l i  kit st1 ttt ttt 

HVDMWH AT STATION RS18-21 
FOR FLBN 1, RBTIO = .57 

?EM FLOW ilE MXIlflU( AVEPAEE FLB4 
!CFS) !MI 6-HR 24-HR 72-HI! 24.12-HR 
B52. 12.75 i B S i  2349. 692. 667. 667. 

!!NCHESI 1.873 2.209 2.209 2.2H 
I&C-FT) 1165. 1373. 1373. E73. 

FEPX STAGE TIM MXIMM A K R m  STAGE 
(FEET) iHR) 6-HR 24-IR 72-HR 24.92-HH 

1M.28 12.75 133.48 1361.40 131.35 1361.5 

A W D I X  L - CAE CRCREEI! 
IN-YEN 24-HWR STWcn 
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$11 i!1 $28 i t t  

PEAK STPAL3 TIME llcilIW.91 ANtRGE STNW 
! !I471 A-M 24-HR -- ,- ii-gj ';4,9;-W( 

24. 12.75 9. 3. -. i .>. 

?E!4! ST&E TIME iidilM bPE!&E CiAEE 
!FEE?] !HRI 6 -  24-HF( 723R ?4.P?-%? 
13Ei.11 12.75 1365.43 1?b1.38 1361.33 !3b1,?3 

$it  t i t  tit 01i t t j  

ttt !tt ! t i  



FZW! STSE T I E  MXIM AVEKAGE STAGE 
!FEET) iHR) 6-FA 24-HR 72-HH 24.92-M 

137.97 12.75 1363.3 1?h1.35 1361.30 l36I.3a 

ttl ttt ttt ttt ttt ttt it1 itt ttt Lit tit ttt tit tit tit tat ttt ttt ttt Lti ttt tat itt tit tit tti ttt ttt ttt tit it: it1 tti 

ttttttlttttttt 
t t 

2EB KE i FL-19 ! 
1 t 
titttttttttttt 

RECALL DI'IERTED H Y I W H  FKf l  7 th ST AND GELL RD. 

3 2  DR RETRIEVE DIVERSION HYDR@RWH 
ISTAD FL-19 DIVEHSION H M W A P H  !KNTIFICRTIM 

ttt 

ttt tit tit ttt ttt 

HYDXOGRWH AT STATION FL-19 
FW PLM I! RHTlO = 1.00 

it: ttl tit tit tit 

HYW(OGHWH AT STATION FL-19 
FliH RRN I, M T I O =  ,47 

PEW! FLON TlflE MY I&! 8VERaE FLOW 
!as) !MI 6% 24-hR 72% 24.72-HFt 

3a7. l i .33 l iFS l  77. a. 19. 19. 
!INCHES) ,061 ,464 ,064 ,&4 
!AC-FTI 39. 39. 39. 39, 

WENENDIX L - CAVE C W K  
100-YEW( 24-i#llW STMW 
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i t$  $ i i  i i t  ttt 

HYBOijPM kT !TTiTION FL-!? 
FOR PLP& 1! W I O  = .?5 

PEM FLN TIE F!1(IMUM kEFm FLN 
G S )  - i ~ i  A-HH 24-Hf( 72-HH 24.92-HH 

# ,  I?.?:! ... iES)  75. 19. !?, 19. 
iIMKS) .M ,962 .&? .%2 
(&+Ti 3. 313. 3. 58. 

-- 

it: t i t  ttt 

t i t  tit it: t t i  

PEP& F!OH TIME vfixjfgjn fii,r:gg F L F ~  
(&S] (HH! 0-HH 24-HH 2 -  23.92-# 

7 .7  

. a 2 .  12.3  r aa I:. F. -m $ G  .". IG .". 
iINiHESl .a57 .a59 ,959 -- J%? 
!Kf  T! 36. 37. - , .  < i 37. 

ril tft t i t  ftt tit tit ift ttt t t l  tlt it? t i t  t t l  t t i  t i !  it! i t t  i i i  i t i  itt it: t i t  t i t  Lit ttf t i t  ttt ttf ttt ttt itt ttt tit 

ttitttttittttt - 
3 t 

283 liK t Hfl19-28 i 
t t 
tttttdttttttti 

ML%IN;LE %ti?E !ti STEEET FK@l MltiilDE 17 To WE ?B 
1) Reach Length= 2::C FT. 

A W I f  L - GYE YEaiEEK 
I%#-YUIR ?4-K&? STOM 
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2) Aq~erage Velocity= 3.0 FPS 

287 FiU Ybl%II&UI( RNlTlNG 
NSTPS 3 W R  OF WMACHES 
WiXK -22 UWINGUM I! 

X .38 MWINGUII X 

ttt 

ttt ttt ttt Itt ttt 

HYWtOGWH AT STATION RH19-2B 
FOR PUIEl 1, RATIO = 1.00 

CURWITIVE ARER = .3B SO HI 

tit itt itt ttt itt 

H'IDROGRWH AT STATION RH19-28 
FW PLfW 1, RHTIO = .97 

W FLW TIHE MHLY IM AVERAGE FLOW 
!FS) (mi 5-PA 24-HR i 2 - M  24.9?-HR 

7 5  12.58 !CFS) 77. 28. !?. 19. 
i I W S i  ,1?00 . B e 0  .00B .@$a 
iK-FTi  38. 39. 35. 3?. 

itt ttt itt itt tit 

H Y D R W H  AT STATION RN19-20 
FOR PLAN I ,  HRTlO = .55 

CWUITIVE ARER = .BE SQ E l  

ttt Ltt tat ttt Itt 

PgPMDlX L - C4VE CRER 
1BB.VEPR 2 4 - I M  STCM 
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tt l  ttt tit ttt 

itt ttt ti* ?ti f tt  it: t i t  t i t  itt ttt ttt tit t i t  it4 tit ttl i l t  t t t  itt ttb i t i  ttd tit 911. ttt t i i  Lit Lib Oat i:t t it  $ 8 8  i t t  

,298 5~ SiBBASIN CWACTER15TICS 
TRREPl .hD SUBBASIN AREA 

14 P I  I fUEEXTRL PMCI?!TRTION PATTERN 
.M .@3 3 .El .a0 ,E , i% .a .. n j  .@ 
.a0 .a5 . $4 .@a .SB ,a 3 3  ,W .en .W 
*a ." .a a% 4 8  .a .a ;a .a$ ,W .a@ 

,80 .Hi .@ .@ . a0 .BE .a . ER .@3 .@ 
.sa -39 . $2 . ~ g  ,118 ,a ,a 3 .za . 
.SB &I . ~1 .B(I .M .a0 .ira .as .?A? ,a 
.00 .aa . KB .i36 .a .E .B .la .a ,a 



291 LU UNIFC8H LIE? RATE 
S T R R  .31 !NITIRL LOSS 
U ~ S T ~  -25 U N I F W  L B S  RRRTE 
R T I W  66.20 PERCENT SWERVIWS M A  

2V UO DIMENSIONLESS ONITGHPYH 
nffi -33 L f f i  

TOTW RAINFALL = 3.95, TOTW. LOSS = 

ONIT RYDROSHAF'3 
22 END-OF-PERIOD ORDIMTES 

771. 7b3. 643. 464. 368. 213, 152. 
35. 24. 17, 12. 8. 6. 4 .  

.78, TOTAL EXES = 3.18 

i t t  tst tts t t t  ltt  

H Y O R W  AT STATION 2L 
FOR PLkN 1, %T!O = 1.80 

PgpMDIY  L - CAVE REEK 
10%-YERR 24tKW S T W  
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TOTAL RAINFNL = TOT% L E S  = .78! TOT% EXCESS = 3.18 

ttt tit Itt t i t  ktt 

TOT% RR!NFk!! = 3.83, TOTAL LCZS = .7b, TOTk EXCESS = 3.87 

ttt iii ttt t i t  It! 

H Y D M  A! STATIEN 2; 
FW PLW !, RATIO = ,75 

t i t  ttt i t i  it: t:t 

A!XKili L - ME 8 E E K  
!M-i-M 24-HigR ST@# 

Page 147 



CIALATILE AREA = .A0 SO HI 

ttt tit t t i  tit ttt 

HYDROGRAPH A i  SiATIOEi 3. 
FDR PLAN I, M I 0  = .92 

TOTAL RAINFALL = Lh4,  TOTAL LCE jS .73, TOTAL EXCESS = 2.91 

PEAK FLM T I E  MY IM A'IERAGE Rob! 
ICFs) it#) b - n ~  24-IF 72-M 24.92-~f! 

904. 12.17 I E S )  142. 47. 45. 45. 
!INMIES) 2.204 2.901 2.985 2.905 

iAC-FT! 71. 93. 93. 93. 

itt t t l  i l l  ili ttt tit tit ttt ttt i t t  t i t  tit i t t  i t t  itt ttt ttt tit ttk i l t  iJt t i t  ttt ttt ttt ttt t i t  ttk it$ i i t  ttt itt tit 

tttkttittttttk 
t i 

3 3  KK L DTX t 
t t 
itttkttttttitt 

IliKN A W  11SYR 2-HR RETENTION VOLM:II 2.0 AC-FT FRO8 SUE!-BASIN 2L 
IHydrcgra~h iden t i f i ed  as OR-X! 

2) Balance o f  runoff cmtinues on. 
(Hydrograph iden t i f i ed  as DTX! 

D OIWTED ROW .a0 100BB.BB 

Jtt t l i  kkt ttt Ltt 

DIVERSION HYDRWW OH-21 
F&?I PLAN I, RATIO = 1.08 

PEN FLW T!E MXIM AWRAGE FLOW 
ICFS1 IHR) A-IN 24-HR 772HH 24.92-Hi? 

12. 2.00 !FS) 4, 1. 1. 1. 
IIHCHES) ,662 .%A2 .ah2 .0h2 
!At-FT) 2. 2. 2. 2. 

HPPENDlX L - CAVE CREEK 
IWYERR 2 4 + M  S T W  
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ttt ttt tti !tt 

!tt tti kit 

I%%HTIVE AREA = .60 92 !!I 

ttt ttt i t$  ttl 

PE$;( FL@ TIME #%I&# AVERAGE FLM 
ICFS) ij%i b-W 24-Pa 7 7 4  ~- ., ~ 4 . , y ~ + y  

.. 
954. !2.!7 iCFSI i5i. 49, 4!, 47. 

IINCHESi 2.=! 3 . m  5 , ~  3,355 
LAC-!Ti 75. 76. 75, Pb. 

$$! tti . t i i  t t i  tit 

PEAK ROS TI?!€ p&# lb~$  &:#&E p-xj 
iCFEii inRi  6-rn ZI;-HR 72-~8 Z~,Q-$ 

12, 2.09 i iFS)  4 .  . i . 1. 1. 
(INCHES1 .&2 .B62 .a2 .%2 



ktt 

PERK FLW 
!ES) 
Td . 

ttt 

PEAK FLDW 
{as) 

11. 

PERK FLOW 
!CFS) 

925. 

WK FLOU 
lCFSf 

11. 

t i t  ttb tit ibi 

H Y m A P H  AT STRTllfN DT2L 
F@ %!PL 1, PATIO = .95 

T I E  MXINUII AVERAGE FIN 
!%I b-HR 24% 72-HR 24.92-HR 

12.17 !LCS! 147. 46. 45. 46. 
(INCI%3) 2.279 2.946 2.948 2.940 

!RC-Frj 73. 94. 94. 94. 

111 t i$  itt ttt 

DIVEFSION W/DRlfGRAPH UR-21 
FiM PLK?] 1, PATIO = .94 

T l l E  HAXllAlN ROERAGE FLOW 
IHR) 6-HR 24-M 72-HH 24.G-M 
2.00 (as) 4. !. I. . I . 

!INCHES! ,852 .W ,062 .Bh2 
IRC-FT) 2. 2. 2. 2. 

CUWLATIW AREA - .60 SO M I  

t i i  tit ttt ttt 

HYlRHiAPH AT STATIDN OTZL 
F@ PLAN 1! RATIO = ,74 

T I E  HAXIWR R'IEIW FLM 
!HR) 5 -  24-HR 72-HR 24.72-HR 

!'>.I7 LCFSj !46. 47. 45. 45. 
! I !WiSl 2,258 2.914 2.914 2.914 
!Ern! 72. 93. 93. 93. 

CLWRRHTIE AREA = .60 SO HI 

t i t  ttt Ltt it& 

D I W I O I I  F l U R M  UR-2L 
FW RPM I! RATIO = .92 

T I E  NRXIMUM AVERBE FLW 
it%?) &HR 24-HR 72-HR 24.P2-HR 
2.08 i ~ s l  i. I. I. I. 

iWPENDlX L - CAVE CMU! 
100-VEM 24-I-WQ STOHn 
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rri 

PEBE FL& 
(CFS) 

"4. 

f i t  

i i X E S !  . 352 ,362 ,&2 . 
IERC-FT) i b~ -. i. ;. " 

C W T I V E  #B = .64 SU E I  

tit It1 tt l  

W ~ F I D ~ ~ H  R? S?A?I# 3i2L 
FR PLAN i l  RATIO = .92 

T i E  
,+AxIwN R.->..- 

'kkh!lx FLC* 
!I%?) 6-iff! 24-38 ,- .L-!+R . 2 4 , 7 1 - ~ ~  

I?.!? ICFS) 142. 46. 44. 44. 
! I W S l  2.254 2 . 4  2.343 2 .- "i . 
IK-FT) 71. 41, 91. 91. 

CWbR?I!E AREA = 9 XI 

it1 tit i i t  ttt ! t i  i i t  tl$ t i t  ttt iJI ttf t i t  $St ttt !tt ttf i t$ ttO i t i  t!t f i i  !if t!! ?ti Zit t f i  i i i  iii !ti t i t  

ittttttttttttt 
i t 
i EL% ! 
i t 
ttttttltiiittt 

CWJ!tE S W M  KLWT AT MX 211 
RHi9-?! r DTK 

KYMGHDYH COBINATIm 
iW 2 WBER OF tiYIlRD5RkF'tiS TO UfiBIilE 

!tt 

ttt ! t i  ftt ti% 

y{@is?gg AT z?fiT1@? Kc25 
F.3 FLAN !* hT1O = i.H 

T I M  NAliWJ4 ARFRSE F L U  
iHR) A-PR 24-2g 72-3~ 24,9?-fi? 

12.25 i c ~ s )  236, 7!. &. 53. 
! I i M S !  ,, 3.SE 4 . 3  4.3'i3 4.599 

!PC-FTI 117. !4!. i 4 i .  i 4 i .  

C ! M A ? I K  REA - ,ha 54 H! 

!if ;if ti8 flt 

H Y K i W "  AT S?ATi!% 

RPFEWIX L - CAjiE C?I% 
30-YEERR 24-MIK STOPI! 

Page iS1 
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FOR PLPJ I ,  KATIO = -57 

PEPK FLOY T I E  MAXIMUM AVERAGE F L M  
!CFSl !Ha1 1.-HR 24% 72-HR 24.92-KR 
l!U. 12.25 (CFS1 127. b5, Db. Db. 

(INCHES1 3.517 4.240 4.246 4,240 
iAC-FTi 113. 136. 136. 136. 

HYOK@W AT S T A T I N  HC2O 
FOR RPN 1, RATIO = .55 

PEPX F L M  !IHE MAXItUR AVERERE ROH 
lCFSl !HHI 6% 24-HR 72% 24.92-b? 
1135. 12.25 ( P S I  2U. 67. 64. 64, 

! INME51 3.434 4.141 4.141 4,141 
K T  110. 133. 13. 133. 

ttt 111 i i t  t t t  ~ t t  

HYDRDGW AT S T A T I N  8CZB 
FCl4 P L M  I ,  RATIO = .54 

EM FLU0 TIME MXIraRl A'ERAGE F L M  
iCFSi (If41 b-I# 24-HH 72-If4 2 4 . 5 2 3 ~  
1124. 12.25 ( F S l  220. bb. 04. 1.4. 

( IKHES! 3.461 4.100 4.1M 4.1M 
i K - F T i  189. 131. 131. 131. 

M t A T i V i  AMA = .$B SO H I  

HYOM2GRWd AT STATIOIi K26 
FER PLAN 1, HATID = .52 

PW FLOH T I E  M X I M  A K M G E  F L M  
!CFSI !MI 6-HR 24% 72-If! 24.5'2-HH 
!m, 12.25 ~asi.. 214. 6s. 1.2. 62. 

! I N N S )  3.312 3.34 3.554 3.994 
!AC-FTI 186. 128. 128. 128. 

APPENDIX L - WE CREE 
tM-YW 24-HM STDHH 
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' t t  ttt rlt i l t  l i t  $8: t it tit ttt t t i  ttt t i !  t t i  t t i  tit t i t  t t i  ttt iii Ott tit ti? itt i i t  t!i rtt Lti it: rtr t t i  i t ;  t t l  t i i  

l l t l t t i t t t l t t t  
t t 

5 w t P"M-21 3 
i  o 
!tttttlttit!tt 

W%!NEt@! WTE !ti CHAtBEL FP3 NCOE .B m $!j;tw 21 
i! Reach Leeqth= 5155 FT. 
2! Average V~!ocit)- 5.2 FPS 

IFIMGRRPH RWTING MTA 

t i i  

ttt ttt i t i  itt 

fiYmEe$pH AT S(+T!@l $NiB-21 

FUR PLAN 1 : RAT!O = !.'a 

Itt $ti ttt t i i  

H Y O J W I  AT 'iTAT!B4 iE8-?! 
FUR L i A T !  = ,97 

it: t i t  $tt ttr 

H'MEBAPH AT STA?!i% ""i2E-21 
FUR PL?N i, RATiO = .35 

F L ~  H A I i M  A V M  FLM 



i t t  ttt itt ttt tit 

HYDRDGRRPH AT STATID4 WE-21 
FOR P W I  1, RATIO = .94 

?EM FLOU iIB MXIWI A W M  FLW 
IPS) IHR! 6-kt 24tiH 72-k? 24.92-HR 
1687. 12.42 ICFS) 228. 6. 64. 64, 

IIKHESI 3.4Cll 4.1118 4.1@ 4.100 
I T  169. 131. 131. 131. 

t i t  ttt tit tit i it 

HYDRffiRRPH AT STATION KHM-21 
FOR PLN I, RATIO = .92 

?EM ROW TIME t!k?WI#UM AVERAtiE FLU 
ICFS! IHR) 1+R 24-HR 72% 24.72-HR 
1 B l .  12.42 I P S )  214. 05. 12. 62. 

IINCHES) 3.312 3.974 3.994 3.994 
I K - F i !  !a. 128. 123. 128. 

CWllKATIW AREA = .ba SO NI 

iLt t i t  t i t  ttt tti ttt ttt ttt ttt tit t t l  t t l  t i t  ttt t t i  t t i  t i t  l i t  it: ttt ttt tit i it t t l  i t t  Lit tit ttt i t$  tti i t$  tti tit 

SLIIBASIN W F  DATA 

PREClPlTATlON DATA 



i4  PI iNCHEEM7PL KECIPIT I IT iLk  PATTERN 
'88 .% .B .@a 

.@ .BU .@a .88 

.% ,88 .a .I 

.@ .a . $2 .@a 

.@ .a .a .84 

. 88 .@8 .@ .a 

.@a -84 .85 8 

.a@ .Pa .88 . CB 

.B0 .58 .@ .@ 

.a . BB .88 .@ 
,a .a .s .a 
.@a .a .a .@a 
,a .m . E4 .@ 
.B! .El ,B! .8! 
.03 . 89 .8? .a9 
.@! .a! ,B! . $1 
.a 33 .68 .B 
.a@ .a .a . RR vw 

.I% ,% , .gj 

'33 ." $8 . $2 .88 
.B8 ,a ,;is .@ 
.88 .BB .En , 88 
-00 . BB ,B .BE 
. 85 .a .@ .'a 
.m .id$ .a .00 
.8a . B3 .W .@ 
$2 .a , @Z .a 
.$R .00 .@ ,a 
-88 .88 .1?8 ,@ 

.a .a .1?8 .@ ,B 

.@a . Bil .- $9 2 8  .88 
,BB .a . $3 .a ,@I? 
.a . $5 ,m .a :a 
.@ .@ .B .a ,a 
.pa ,a . a -v .BB .BB 
.& .a ,a .88 .@ 
.BB . 85 .@ .BE 

.% .5B ,BB .85 
.BB .a .- iq .@ .5B 
.jY .ee .* ;aa .a . EB 
.@ .!a .a ,a .a4 
2 8  .a4 .5! .a .B! 
.a! .81 .B! .83 .EX 
,El .". R j  ,3! .%! .B! 
.B! .a .a .B2 .a 
.a . $8 .a .a .a@ 
,80 ,i?@ , $3 .OB .08 
,a 3 . ;a -- ,-" 73 ,a 
.@B , $3 . @5 . 88 .Z$ 
..a@ % ,a ,'a6 . 8 ~  
.k8 .@ . aa uv 3 B  
.85 .% .a .@ .a 
.%a .a .8 .@ .a 
, $3 3 .@a . 8% ,a8 

.@ , gg -88 ,a .i?0 

.88 .@ .a . ,m .@ 
,a8 .a .1?8 ."" rm .a 
. E% .a 

313 LU Ulr.1FOP.E L E  RATE 
STRn .34 !#IT!$ LCh3 
CNSR .?! C%!FLR! L05S RRTE 
F;T!R? +$,g P&CEMT ys3~ai j i& A R & ~  

t i t  

9EAr Ri' .. ... T I E  MirLt AER#E FLEW 
(US) (Mi &-I# 24-@ -- T2-I# 24.92% 
A&. 7718. !2.% ic~si  2 3 ,  $4. a!. 81. 

(IlIMEfl 2.185 2.6% 2.64% 2.&# 
! X f T !  i36. 1%. lM. ILL. 

APPENDIX L - C & E  MCREEF: 
!@-YEAR 24-iW S T M  

Paw 155 



CUKLATIVE AREA = 1.17 SO MI 

t i t  tlt tit tit Lit 

KmROGRAPH AT STATION 2fi 
FOR R6N 1, MTIO = !.0n 

TOTAL PAIIIFALL = 3.96, TOTAL LO% = 1.31, TOTAL EXCESS = 2.55 

PEM FLLU T I E  MXIM AVEWIfiE FLOW 
!Wl (MI 5 24-HR 72-HH 24.92-HR 
2 12.88 ICFS) l75. 64. 81. 81. 

!INCHES) ? . I N  2.646 2.548 2.648 
!%+TI 136. 166. 166. 166. 

tit tit ttl tit itt 

TOTAL RAINFALL = 5.33, TOTAL LOSS = 1.28, TOTAL EXCESS = 2.55 

PEM FLO!I TIE HAXIMUB AV~S~AGE FLOW 
!PSI  !%I 6-HH 24-HH 72-HH 24.92-HR 
2137. 12.H (CFSI 2 6 .  61. 78. 7R. 

!INMESl 2.099 2.550 2.552 2.552 
lAC-FTI !31. 100. 160. 1011. 

it: i l l  tti Itt tit 

FOTAL M l N F U  = 3-75? TOTAL L E S  = 1.25, TOTk EXCESS = 2.49 

EM FLOW TIE ~ m u n  AVENGE mi 
( P S I  !MI 5% 24-HR 72-HH 24.92-HH 
2591. ! !ES) 257. 79. 7h. 75. 

IINCHES) .. 2.049 2.490 2.492 2.492 
I W T )  128. 1%. 156. 156. 

W A T I V E  AREA = 1.17 S9 MI 

Lit ttt Lit ttt t i t  

MlKtMjWIPH AT STATION 3 

PPENDIY L - CA'E WEEK 
IWVEAR 24-HWiR ST%# 

Page 156 



!it t i t  tft Ltl $ti 

XVDREYPH RT STitTI@i '2% 
FIX PLAN I ,  RATIO = ,JZ 

Lit i i i  t t i  ttt itt tit t!L i i t  It: tit itt tit tit ttt t i t  i t t  tti i t i  i i t  $88 i t$  t i t  itf i i t  ti! $it t i t  Sfi t i t  !it tti i t i  tit 

i t i t t i t t i i t t i t  
8 -- I  - c 

J ~ J  KK 1 91% t 
i f 
f i i t l i t i i t t t t i  

i.w# !@-iR I-# &TE!{TICN vpiM:!) Y.9 &:-F? FzB jzs-g,&$]H 25 
ixy$rmi.ipb i&ntiiico $-Ti) 

2! Balsncs of rwoif cofitinues on. 
i#ydrcqrzp!! :id?r,fiiird as 972% 

i i i  

ttt f8t ttt i t i  i t t  



D I W I O H  HYRWiAiY LR-2M 
FOH KAN I, RATIO = 1.M 

PERK FLOW TIME MAXIMUM AVEXUT.4 FLW 
! f fS l  !MI 6-HR 24% 72-HR 24.92-HR 

24. 6.67 ! E S i  17, 4. 4 ,  4. 
!INCHES) ,135 ,142 ,142 ,142 

IAC-FT) a. 9. Y. P, 

tat ttt ttt ttt tat 

HYDROGRRPH AT STATION OT2U 
FUR PLAN 1, RATIO = 1.00 

att t i t  ~ t t  ttt ttt 

DIVERSION HYDRMiFiAFH OR-% 
F[Bc PLAN I, RATIO - .57 

iii t i t  ttt ttt tit 

HYffiMjRM'H RT STATION Z2M 
FLRRIW 1, RflililO= .97 

PEAK FLOW TIME ilRXIIR5 AllERffiE FLOU 
!CFS) 6-M 24-w 72% 24.92-M 
2137. 12.m !FS) ?b5. 76. 73. 73. 

!INCHES) ?.099 2.410 2.410 2.418 
!kt-FT! 131. 151. 15!. 151. 

UPPENDIX 1 - CIlK WEEK 
Im-YEM 24-HWR S T W  

Page 1% 



ftt 

t t i  ttt tit t i$  ttt 

PEHK P-N TIHE wr rw A ~ ~ Q A E  FLW 
(iL;l .. . !i(R) 6% :4-!g 7 , iiT 
,". -. '-KY - . .. ., ... 
2 ,  12.W iCFS! 257. 74. ,.. 'I 7!. - .  

- --- 
iiEHES) ?.84Y 2.358 i -.-- i-,E 2.355 
!RC-FTi 128. 147. 147. 147. 

ttt tit i t i  t l i  t i t  

Fa FL?Y TIYE #XI($# AIJERM c-j& 

i5.j IHR! 6-KR 24% - .24.92-~4 
2972. 12.88 !GSl 2%. 73. 71. 71. 

i !  2.826 :.32i .; 3~ 2 .26  

iRC-F?! 127. 146. 140. 146. 

HPrmiX L - CAVE CREEK 
!BYEpH 2 4 # a  $ifis 

Page 159 



Lit 

PEN FLON 
(CFS) 

n -. . 

ftt 

PEN FLC9 
K F S )  
'2024. 

ttt ttt tit 

DlVERSlWV H Y D R W H  W 2 I i  
FOR PLAN 1, RRTIO = ,52 

CUmffATlVE AREA = 1.17 S4 MI 

iit it& ttt 

HYDROGRAPH AT STRTlON DT2R 
FOR PLRN 1, RATIO = .92 

TIME MXIW LPI'ERffiE ROW 
(HH) h-HH 24-HR 72-HR 

Q.E8 !@S) 247. 71. 55. 
I i M N S )  1.975 2.261 2.261 

I M - F T )  124. 142. 142. 

ttt 

24.92-HR 
4. 

,142 
5. 

ttt 

24.52-b8 
55. 

2.263 
142. 

ttt ttt ttt tti tit tti ttt ttt tit tit ttt itt tit ttt itt ttt tit tit ttt tit ttt tit tit ttt ttt ttt ttt tti ttt tit ttt tit ttt 3 
itttt$itttttit 
t t 

323 iiii O K 2 1  t 
t t 
tttirttttttttt 

C@@IM 5WRCE RUNWF AT WOE 221 
RW10-21 t Riil8-21 t 0TZH 

326 HC HYDROGHWH COHBINATIOI4 
lCOMP 3 WyfBER CS HVWGRMHS TO COl!BIIIE 

ttt 

tlt ttt ttt tit ttt 

HYC+$BWH AT STRTION HC21 
FOR F U N  I! RATIO = 1.88 

PEN FLW TIHE mxlnun IEWE FLW 
ICFS) I#) h-HR 24-HR 72% 24.92-W 
5560. 12.h7 Iff$) 2549. 870. 838. 838. 

MPDWIX L - CAVE CRE 
100-Y-YEAH 24-HWR S T W  

Page lhO 



ttt t i i  ttt I$$ 11t 

ttt ttt i t i  ttz 

its ttt ti): at$ 

T i  A = !3.43 CI! 81 

i t $  i i t  i i t  t t! 



ttt tit t i t  ttt t i t  t i t  ttt ttt t i t  ttt t i t  ttt t t t  ttt tit t i t  tit t i t  i t i  t i t  tit i t$  tit t i t  tit tti ttt t i t  it: t i t  tit t:t tit 

ttttttttttitit 
t t 

327 KK t ffi21-22 t 
t t 
tttiitlttttttt 

N W M  DEPTH CHRHNEL RWTE FW 21 TD NODE 22 
1) Reach Length: 4150 FT. 
21 Rverage V e l o c i t y =  7.1 FTS 

331 RS S T W E  R!3JT!NG 
HSTFS 2 ! ! W R  M SUBREACES 

ITYP FLOW TYPE Of !H!TIPI CUNDITION 
RSWtIC -1.00 IN IT IAL  G84OITIOH 

X -00 WP%IMG R AND D CMFFICIENT 

332 RC NiWNIDRIIAL DEPTH CHANNEL ROUTING 
IN ,040 LEFT OVERBRN N-VALUE 
BM ,035 M I N  C W  N - { I R E  
M ,640 RIGKI OVEHHRHK N-VALUE 

RLNTH 4150. HEW LENGTH 
EL ,a49 MERGY %WE 

ELNAX iS55.0 MAX. ELM. FL? SI[IRAGE/WTFLOW M U A A T I O N  

C W 3 - S E C T I N  DATR 
---LEFT Om@&& --- + ------ CH#I ------- +---RIGHT wEgBAfR( --- 

334 RY ELEIIAT!ON l a . @  1352.80 1352.M 1346.a 1346.00 !351.68 171.08 1 3 . 0 6  
33; RX DISTANCE .00 b4.80 113.00 123.M 193.00 203.00 253.H 388.06 

STW(AGE .8B.. 3.20 6.58 9.88 13.35 16.91 28.55 24.29 28.12 32.03 
WTK~W .00 54.39 173.22 341.61 553.76 306.30 iW7.01 1424.32 1787.12 2184.57 

ELEVATION 1246.06 1346.47 1346.75 1347.42 137.89 1348.37 1348.84 1349.32 1349.77 1350.26 

STORAGE T6.04 48.18 44.83 9 - 8 2  5?.2! 68.55 i8.83 711.04 182.18 115.25 
OUTFLOW 2616.04 2t71.13 3618.41 4209.30 4922.21 5737.43 Sb57.15 7M14.63 8824.b5 1BOfl2.31 

ELNATION 1Xfi.74 i351.21 135I.M 1352.16 1352.53 1353.10 1353.58 1354.05 1354.53 1355.08 

RWEh5IY L - W E  I X E K  
100-YEAH 2 4 M R  STORM 
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t i$ jil f i t  iii 1st 

CL@JLRTiM HREA = !3,43 50 fll 

f t t  t i t  tit t i t  $55 

PEN STffiE iME E A X I W  RVERRGE STHGE 
(FEET! $#) i-i5 - :- ,  24-HE 2 %  ;d A,. v-qP - ,,, 

11~4.04 i2.33 . "- 1358.~9 ;347.&b ~:47,ba !347.&8 

!It i i t  I!$ 



PEA< STORAGE TInE MXIM A!lEMGE STORM 
lX-FT! IHR) b-tR 24-HR 72-HR 24.52iiR 

52. 12.83 19. 7. 7. 7. 

P E N  STGE T I E  WIIBW1 AKRAGE 5TA186E 
!FEETI IHR) 5-HR 24-HR 72-t8 24.92-HR 
1354.57 12.W 133.04 1347.63 1347.57 1347.57 

C N U T I V E  AREA = 13.43 SR H I  

itt tit t i $  ttt tit 

H Y D R W H  AT STfiTIOti E21-22 
FOR R A N  1, RAT10 = .54 

PEhK FLOW T I E  M K I M I  AVERlXiE FLOW 
ICFS) iHR) 5-HR 24-HR 72tiR 24.92-M 
88%. 12.83 I G S J  2743, 806. 777. 777, 

IINCHES) 1.899 2.232 2.232 2.232 
IK-FT! 1350. 1599, 158. 158. 

PEAK STCriAGE TINE H R X I W  AVERAGE STORAGE 
IX-FT1 (HR) 6-HR ?4-HR 72-HR 24.92-HR 

1 12.83 18. 7. 5. 6. 

PEAK STAM TINE MXIM AWRAGE STAGE 
{FEET) i N 1  5-HR 24-HR 72% 24.92-HR 
1354.54 12.a3 1358.@2 1347.52 1347.55 1347.55 

tit t i i  t i t  i i i  [ t i  

H Y D f t W H  AT STATION F21-22 
Fm PLAN I, Pi4110 = ,92 

VERY FLOW TIHE M X I M  4'ERV& FLU# 
i f f 5 1  iHR! 5-HR 14-HR 72-HR 24.92-M 
8647. 12.83 I E S )  2572. 785. 755. 756. 

EM STORAGE TItlE NXIW A!lERHAE SICRAGE 
!kt-FT) !HRJ 5-HR 24-HR 72-Wi 24.92% 

50. 12.83 .. la. 7. 5, 5. 

PEN STAE TIME ~ A Y I ~  AVERAGE STAGE 
[FEET) iiac) 5-HR 24-HH 7?-HR 24.92-HR 
1354.45 12.83 1349.95 1347.a 1347.54 1347.54 

P ~ I X  I - CAVE CMEE 
100-YEAR ?4-#83 S T W  

Paoe 154 



tit t i t  !ti it! t t i  i t l  ttt itt Zit tfi t i i  i t i  ttt tit i t t  t i t  i t t  it! tti tta ti8 ti! to! !it i t$ $tt it! i t2 i t$  ttn is$ $ti ttt 

337 BA S W S I N  L W I E R I S T I E  
TMEA -64 %HKASlN PE4 

13 PB STOM 3.16 BRS!N TOTAL FF!ECIP!TRT!&V 

i 4  PI i?!CmYTPh F'ECiPI?fi?IEi4 FR?TE%i 
.m .88 .a '8 . $8 .a .- 38 $8 ." ig .a 
.@ .'a .?@ ." ."" R@ .88 ,% . $3 .88 .@ 
,W .a 3% ,- s q  .fa .W $, .-" c* .a ,B 
-08 .@2 .W ,a .a , g -89 2% .ta 
.02 .@ .a ,a .M ,$$ .@ ,@, . @ " a 
,fa .fa ,a .@ .a . ~ i r  .W .n$ ,a0 .a 
,@ .@ .% .?@ .W .a :a .@ .a 
.$B . BB .a :a .fa . ~ 5  .m . 5g . tka ..a 
.m .85 .W .@ .@ .$5 .a .W .'39 .% 
.@ .a@ ,112 .a9 .*a ,m . oe .$a .@a , @ 

-88 '3 .a .a .88 .Pa .BB .a .W .E 
.W .@a -88 .a . ~ 5  ,BB .a .% .oa ,a8 . $5 .a .*a .@2 .W .i% .88 .8l ,@ $1 
.81 .51 .a1 .B! . ~ i  .Bi .". 31 .B! ,BS . 33 wv 

,EG . ~q ,BY , g i  $I ,#I ,?I .a! ,a! 
.. 

.$I 
.$I e: .". .$! i t  , w2 ,fig , OB ,Fa .". I-ni .". 
.a a .a ." 6% . @& ,a ,:$ -88 

.. 
.% .. 

.@ .@ . #3 .88 . 88 ,*a .08 ,g$ ,M ."- M 

.9 ,tk3 .W .- ag :a .a .@ ,@& .W .B 
$2 .08 .B@ ,g .@ .a .a .% , Z8 ,a 
.m .ea .W .r ,g .m <a , $8 a .-. 
.W .'a .fa .@ ..j5 .-" rta .a ;?a .BB .tkl 
.a9 .BB .a ,a .Be .a? .a ,air ,a ." a@ 
.no .a$ .a .@a .$a . a0 its , s~ . 83 . ~3 
.@ ,,.% .m .a9 .a$ .a .a .K .BE .W 
.iM ,118 .a .W .8$ .a8 .i% a -80 .Be 
a 4 0  .@ ,% .@ . B$ .& n@ .a *B .a 
.W ." .ti# , $5 ,tk8 . a0 .W .25 . B% .% 
. tLi . 85 .BB .a . $11 .BB .% .@ 

.*a L'J Im!F$M LES RATE 
S T K ~  .31 IHiTIkL LCB 
CiSTL 3 UNIFURN L . E  FATE 



RTIRP :8.18 PERCENT I ~ I O U S  M A  

:3? ug SCS DDIENSIONESS UNITmAPH 
RAG .57 LAG 

TOTAL HAINFALL = 5.96, TOTAL L C E  = 1.40! TOTAL E K E S  = 2 . s  

PEAS FLOW TIME lblYIHUM AVERAGE FLOU 
I f f $ )  il!ic) b-Hii 24-IN 72-Hp. 24.92-UR 

557. 12.58 !CFS) 146. 44. 42. 42. 
( I t l M S )  2.117 2.553 2.555 2.556 
!AC-FTI ?2. 87. 87. 87. 

l i t  tit ttt i t t  i t$  

HYIWXRRPH AT STATI@l 20 
FOR PLAN 1, HAT10 = 1.00 

TOTAL RAitFALL = LPb, TOTAL LOSS = 1-48! TOTAL EXCESS = 2.56 

PEAK FLOia. T I E  MXIM A \ W E  FLOW 
( P S I  i HR1 &IN 24-W 72-HR 24.92-HR 

657. 12.58 !CFSl 146. 44. 42. 42. 
IIMCHES) 2.117 2.553 2.556 2.556 
i AC-FTI 72, 87. '57. 87. 

Jtt itt ttt t t l  $ti 

HYGKERtW AT liiATlON 20 
FWi PLAN I, RATIO = .?7 

TOTAL R9IilF4LL = 3.93, TOTAL L9B = 1.37, i 0 T k  EXCESS = 1.46 

PEM FLOW T I E  MAXIMLN AIIEHAG! PRM 
(CFSI !MI 5-HH 24-W 72-UR 24.92-HR 

634. 12.58 !PSI  140. 42. 41. 41. 
IINCHES) 2.837 2.459 2.462 2.4h2 
IX-FTI  69. 84. 84. 84. 

AFPENDIX L - CAVE CMEK 
la-Y€M 24-HWR STOM 
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t i i  iii i i t  t%i i i i  

T O T  L = 3.i5, TOTAL LOSS = !.3, TOT& EI.CESS = 2.41 

t i t  t tt  tit it$ 

CLMUTIVE AREA = .O4 $2 M I  

sti !it Itt 

ttt $9 tit zit i l l  i!t fit it? tit t f t  t i t  !ti ilt! f i t  t i i  itt itt ti* tit it? t i t  t i t  t i t  t t t  t i t  t i$  ttt tit $81 tt i  i i i  !!t 

PPENDlk '  L - L4K CREk 
i%YE.4U 24-Hrwk STmH 
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t l t t t t t t t t t t t t  
i t 

540 KX i DT20 t  
i t  
I t t t t t t t l t t t t t  

i!RM MRY 10-YH 2-HR RETENTIUN WtW1E:lI 2.4 K -FT  FHW SUB-BASIN 20 
( b d r q r a p h  i d e n t i f i e d  as 08-70) 

2) &lance of runoff continues on. 
(Hydrqraph ide~tified ar DT2O) 

DT DlVEff i IMi 
ISTAD OR-20 DIWRSIMI HYDROERRPH IDWTIFICATION 

m n x  2 -40  WLYIM! I/OLWIE TO M DIVERTED 

D l  INFLOW A 0  IW'd.BB 

t l t  t t t  i t t  Itt t i t  

D I V E R S I ~  HvDHOGWH OH-20 
FOR WIN 1, RATIO = 1.00 

PEW! RI&l TIflE M X I M  AYERRGE FLllIJ 
(CFS) 6-HR 24-HH ??-HR 24.72-16! 

7. 4.67 (US) 5. I. 1. 1. 
I INCHES) .070 A 7 0  ,870 ,070 

LAC+) 5 ., 2. 2, 2. 

tit t t t  t t t  t t t  i t t  

#W(IT;RW AT STRTION DT2O 
FOR RAN 1, HATID = 1.08 

PERK FLOW iltE MXl f l tM AVERAGE F L M  
KFS I  iM) 6-HH 24% 72-HR 24.72% 

657. 12.50 iCFS1 !4b. 43. 41. 41. 
iINCHES) 2,117 2.4% 2.466 2.466 

(K-FT)  ;1. 85. 65. 85. 

C W T I V E  RHER = .b4 SO M I  

t i t  t t t  i t t  Itt t t t  

DIVERSION HYDRDGRRPH 08-R-M 
FOR RRN 1, RflTIO = ,?7 

PERK ROW i INE MHIXINUH RYERAGE RM 

RPP€NDIX L - CAW WEEK 
100-YEAR 24-HOUR STORti 
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CUMULATIVE @EA = .b4 SQ MI 

ttt ttt ttt t i t  ~ t t  

Wt .FLiill T I E  #SIMM AVER% FLOW 
!ffS) IHR! H i !  24-HR 72-ilR 24.9248 

4 12.58 iL%i 148. 41. +E. 48. 
iItCES! 2.832 2.37! 2.3! 
is-FTI 65. 81. $1. 8!. 

r?t 1x1 ttt t i t  tft 

PEK FLC.%I TI% EiiiWItri# KERRGE FC3H 
I'CFS! (FR! k-i%? 24-Hi! 72-Hi! '?$.E-H,? 

9 ,  4.83 (rJ-"i ? ". 1. !. i .  

!INCHES) .E78 .078 .678 ,878 
Is-FT1 2. 2. 2. 2. 

tlt a t  t!! 111 

PEK FLZW TIHE !!AXIVlk! AEWX f'tJW 
ircgi !I+?) 6-# 2 4 + ~  72-& .24.?2-~R 

619. !2,5# iES1 i3i. 40. 35. 37, 
r -. ! I  !.998 1 . 2 ~ 4  2 . 3 3  *.*- i '74 

iuc-FTI $8. @. 25, .:g, 

tlt 111 ttt 

.RFNDIX L - CAVE CEM 
193-YEN 24-i+X S T M  
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PEAK FLOW 71% KA%l!ast A'iEHHGE FLOW 
! E S )  (I??) 6-il8 24* i l - H H  24.92% 

9. 4.92 ICFSl 5. 1 .  1. 1 .  
I I N M S I  .a70 37% ,078 ,870 
!kc+ T i  7 -. 2. 2. '. 

ttt i l l  kt# l i t  t l t  

HYDROGRAPH AT STRTIW g T X l  
FOR PLAN I !  RATIO = .94 

PWW FLOW T I E  MXZW RVEM F10N 
iCFS) IHR) b-IN 2 4 M  72-HH 24.92-HR 

I .  1 2 . 3  !CFSi 135. 40. 38. 3. 
i l N M S i  1.969 2.311 2.311 2.311 

i AC-FTI 37. 79. 79. 79. 

DlMRSlON H'YDKMIRPH O F 2 0  
FOR KM 1, RATIO = -92 

PElK FLOW i I N E  M A X I M  AVGYAE F L M  
!CFSi !mi 6-HR 24% 

-. - 24.E-K? 
9 4.92 i E S 1  5.  1. 1 .  1. 

I I W S )  ,870 .a78 ,870 , 80 
!AC-FTI 2. 2. 2. 2. 

it: ttt tlt ttt tit 

HYDROGEAPH AT STGTIMI DT2O 
FOR PLAN 1! @TI0  = .?2 

CU)%RATIVE AREA = .A4 SO M I  

Jtt t i t  itJ !Lt t i t  iki t i t  itt $ti t t l  it1 t i t  tit ¶ti t i t  ¶ti tLt t i t  tit tit t i t  tit $11 t i t  t i t  ttt Itt t i t  t l t  Lit i t t  t i t  l i t  

APPDIDlY L - CAVE CREEE 
IRYERR z 4 - t ~  s T m n  
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i t$  ttt tit f tt 

!i?WOE&?% k T  STATIC!! CC22 
F W  %M 1! RATIO = I.@ 

tit Ltt ttt 8tt Itt 

fiFPEMDIY L - *??EEK 
ta#-'(E# 3-w sirm 
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tit i t t  itt i t t  ttt 

KYMOGRAPH AT STATION HC22 
FOR P?M I, RATIO = .14 

PEX FLOH TIME MXIM AWRAGE FLEW 
ICFSI (HE) t-HR 2431R 72-HR 24.Q-HR 
1358. 12.75 ( P S I  2878. 846. 815. 815. 

(INCHES1 1.982 2.23b 2.236 2.236 
(K-FTI 1427. 1678. 1678. 1678. 

itt ttt tit t t l  t i t  

tNWIOGRRPH AT STATIM HCZZ 
Flif( PLAN I, RATIO = ,92 

PEAK FLW Ti!% MAXIERlEl AI!EMGE FLOW 
(US) (m) t-HR 24-HH 72-HR ?4.72-M 
9131. 12.7; IPS) ~aa. 324. 714. 795. 

(I IWESI 1.%2 1.177 2.177 2.177 
IAC-FT) 1290. 1634. 1h34. lb34. 

CUWLATIW AHEA = !4.87 SO fl! 

ttt t i t  ttt t i t  tit ttt t i t  i t#  l i t  i i t  ttt t t i  t i t  ttt ttt t i t  t i t  tit ttt tit l i t  ttt t i t  t l i  ttt t i t  t i t  i i t  t i $  tit tit ttt ttt 

i i i t$tttt i i t t$ 
t  I 

352 fK t HS22-5 t 
1 L 
ttttttttittttt 

XMik DEPTH C W M L  HWTE FROM WDE 22 TO MDE b 
I 1  Reach Length; 2700 FT. 
21 Average Velocity= 8.8 FE 

H Y W t W H  ROUTIK; DATA 

3 6  RS S T W  RUJT!& 
NSTFS .. 1 NUMBER OF S J M K E S  
IT+' FLOH TYYE M INITIAL CDNDITIUN 

RS'RIC 0 INITIRL CONDITION 
X ,M W I N G  R AND D COEFFICIENT 

357 RC NllRMRL MPTH CWUEL HMlTIffi 
ML ,048 LEFT D V E X M  N-VALUE 

kNCH ,035 MRlN CMNNEL N-WE 
dNR ,048 RiGHT WERWRNII WIRLUE 

RPPEWDIX L - CRVE W E E  
108-YEN 24-HOW( STMal 
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RNTH 2%. REKH LEETH 
E L  .- 9 %  EFAY sLLE 

ELM! iX37.6 #kt. aE\,. FB? STr@W!BTFLO# C.W-3kkTIBi 

tti ilt t i t  it! 



OEM STORAGE TIilE i!AXIMRZ AVERkK STORAGE 
! G F T I  !HA) h-HR 24- 72-HH 24.92-HH 

57. 12.83 21. 8. 8, 8. 

KAK STAGE TIHE WXlMUn AWRAGE S l M  
!FEET) !HH) h+R 24-W! 72-HH 24.52-HR 

1335.42 12.U 1330.36 1327.74 1327.68 1327.68 

CUMATIIIE AREA = 14.07 SO tll 

tlt t t t  ttt t i t  t i t  

H Y D R W H  AT STATION RSn-b 
FOR PLkN 1, RATIO = .95 

!EM S T W  T I E  MXIW AVERAGE STMA6E 
!AC-FTI !IN) 5-HH 24-!%? 72-HH 24.92-W! 

56. 12.83 21. 8. I ,  7. 

KAK STAGE T I E  H A X l M  AllEHAGE STAGE 
FEET) IHR) 5 24-HR 72SIR 24.92-HR 

1335.33 12.83 1336.31 1327.72 1327.65 1327.65 

ttt tit tit t i t  tlt 

H'IDROGWV AT STATION RS22-b 
FOR FLkN 1, RATIO = -94 

PEAK FLOW T I M  MAXIHUM AVERAGE FLW 
!CFS) !HR) h-HH 24-HH 72-!3 24.92-HH 
9301. 12.83 ICFSI 2878. 845. 813. @13. 

!INCHES) 1.702 2.232 '2.232 2,232 
!A€-FTI 1427. 1675. lb75. i h E .  

PEM STORAGE TIE flAXItKln AVERAGE STORAGE 
!AC-FT! (HH) 6-HR 24% 72SIR 24.92-HR 

55. 12.83 ,. 21. 8. 7. 7. 

WU: STAGE TI% H A X I M  AVERAGE S T M  
!FEET) IHH) b-HH 24-HH 72-HR 24.92-HH 
I7EB 12.83 1330.3 1327.71 1327.b5 1327.B 

PPMI)IY L - CAE CREEK 
IN-YEAR 2 4 M  STORR 
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STm 7;p& 
IFEETI (98) 

133.19 1 2 . z  

?iH@!RPti k i  STATiiiW F.:?2-6 
FOE PLM I, RRT!O = .?? 

Pfi%lKH 4VEEk;E FL& 
hit? 2 W H  ?2jw 

EFS! E. 3 2 .  
I I W S !  i s 2  2.173 2.173 

! i c+ i i  !:?fl. 1t3I. 1.51. 

$ti $81 !it ! i f  tlt tti ita $ i i  $8 I l i  tit tit 46% t i t  $it t i t  t i$  tit !ti iai tt i  tit tta $at it: iba irt !it ti;$ S i  it$ jtt j j t  



3& LU UEilFORM LOSS RATE 
STRTL .31 INITIA? LRSS 
CItSTi 1 UNiFWR L E S  HATE 
H T I W  33.30 PERCEhT iWWIGi8 AREA 

:,44 Ufi SCS DIHENSICNESS UHITGHAPH 
TLAG .20 LAG 

t i i  

TOTAL RAINFALL : 3.%, TIITAL LRSS = 1.37, TOTRL EYES = 2.59 

RK FLLO TIME HAXIMLDl AVERAGE F L M  
IUFSI (PR! H R  24% 72-Hi? !4.?2-HH 

995. 12.08 ICFS) 113. 33. 32. 32. 
(INCHES) 2.2111 2.592 2.593 2.593 
(PC-FT) 56. bb. Sb. 65. 

t i i  t i t  l i t  $t i  tit 

tNMWN+ AT STATION 2M 
F W  PLAN 1, RATIO = 1.00 

PEAK FLUB TIME MAXIMLM AIIERAGE ROW 
ICFS) IN) h -  24-HH 72-HR 24.Q-HR 

975. 1 2 . ~ 3  (as) 113. 33. 32. 32. 

BPW(DIX L - W E  CREEK 
IN-YEAH 24-HWR S T M  

Paqe 17h 



ttt  ~ t t  tat ttt !ti 

APX FL@ iiE MXIIWII A ' M  FLW 
ICFC.1 (El - i 4 M  2 -  24,02-,& 
7a. 12,m (CFSI 187, A. 31. 31, 77 

!INCHES) 2 2.477 ?.4?a 2.4% 
!K-F?! Z4. $3. a. 63. 

t!i t i i  !!t i l i  f i i  

iOiAL HAIEiFRU = 3.75, TOTAL i@ = !.32, TOTAL EXCESS = 2.44 

PE&K FLV# TIE i#XItlL,Y A V W  iLB4 
!!YS! !Hit) 6-Kq 24-id;; ,* 

; 2 -  24.9'!-F3 
742. i2.W !CFSI 186. 31. 3. 3B. 

!I!NS) 2.E75 2.438 2.419 2.439 
$1-Fil 53. t2. $2. 62, 

TOT#- HRIWRLL = 7 2  ? L = i.3!! TOTIIL EXCESS = 2.4; 

PERK F!B~ ii% HRR~KW PI~EW FLM 
!US) [PFr 1 &-# 24-E 2 %  21.92-hH -. 

724. 12.m !CFSl 1E. 31. 3.3. 3. 
IIKHESI 2.855 2.414 2.415 2.415 
IK-FT! Z" 

2'. 61. A!. bl . 

fft i i t  ttt t i t  it: 

4WIX ? - CAE CREE 
ikiS-M#! 24+XR ST&# 

Page 177 



HYMi%XOGRRPH AT STATION W 
FDR PLAN 1, RATIO = .52 

TOTAL R A I N F W  = 3.64, TOTAL LO% = 1.29, T O T k  EXCESS = 2.35 

CUMULATIVE A?& = .47 5Ii H I  

t i t  ttt ttt tit ttt ttt tit $88 ttt ttt t i t  tti ttt t tt  ttt t i t  t t i  t i t  ttt ttt itt tti i t ;  t i l  t l t  i t$ ttt ttt t t l  t i t  tit tit itt 

tttttttttttttt 
J i 

.LC : L~ 1,K i i;c6 I 
t a 
ItttttHlttttt 

W B I M E  S L W F M  RUNOFF AT t#DE 6 
Prn-6 t at 

28 KO GUTPUT COHTROL 'IARIABLES 
IPKNT 3 PRiElT CONTROL 
IPLOT 0 PLOT COIITROL 
OSCR! 5. h W W H  P L E  9 C K E  
IPNCH @ WNCH CWUTED t?l~'IDROGXOGRRPH 
ic41! 21 S#lE H Y E W H  @I THIS NIT 

I%Vl I FIRST OHDINATE P U K E D  OH SAVED 
ISAV2 3 L%T &?OINRTE PLaiiCED OH W E D  

TItiINT T!?K !!HTEHVK I N  H M S  

ttt t i t  ttt ttt ttt 

H Y D R O W H  AT STATION 9% 
FOR PLRN I ,  RATIO = 1.m 

P E M  FLOO TINE IIAXIMUI! AIERffiE FLOW 
iCFS) IHR) b-HE 24-HR 72-HR 24.92-k? 
10B36. 12.83 (CFS) 3205. 541. 957. 907. 

! I X E S )  2.049 2.40b ?.4& 2.46h 
!AC-FT) 1589. 1067. 1967, 1867. 

kPPENI)IX L - CAM 
JOB-YW( 24-H~% STNN 
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$84 ati t?i t t t  

t i t  $0 t it  ttt 

%iEiikWR 3T ST i iT I iN  PC6 
FUR PLY4 1, R3TIrJ = .?S 

t l t  ilt t f i  $it !it 

i i l  t i t  ?t i  it).  $88 



CUMULATIVE ME4 = 14.55 SU MI 

ttt tit ibt t t t  ttt tit ttt t i t  t i t  ttt t t i  itt tit ttt ttt tit tit tit it: tH ti8 ttt  t t i  ttt ttt ttt i i t  ttt ttt t t i  10% t i t  ttt t 

370 KK t 1A t 
i i 
ttttttttttttlt 

HWF GENERATED DN SUB-BASIN 1A 

PRECIPITATION L$TA 

13 PB STOP4 3.96 BASIN TOTAL FWCIPITATION 

14 PI INCHEW!TTAL PPECIFITATIGII PATTERN 
.m ,00 ,a4 .aa 
.m . a5 .00 .OB 
.DO . Q0 .a0 . 00 
.m . 00 .OB .oa 
.80 ,04 .a ,118 
.BB ,811 .a . aa 
.a .a .a ,aa 
.OB .BB .00 .a0 

.@a .*?a .5B 
.#a .M .a8 .80 
.9B ,a ,B0 .a8 
. 1a .OB . aa .aa 
.10 .3a ,@a .00 
.a1 ,a1 2 1  .81 
,83 .a9 .89 .19 
.Q1 .a1 .01 .a1 
.DO .10 &2 .a 
.00 30 -00 ,80 
30 .00 .a0 .a8 
-00 .08 .88 -88 
. ,..a11 .a0 30 
.OB ,011 .00 -00 
.OO .m ,a0 ,1111 
.m -00 Aa .00 
-80 .E0 .BYI ,&I 
.OB .00 .a .M 
.a0 .08 .a .BQ 
.ON .uN . B0 .a0 
-08 .@a .@a .00 

MWDIX L - CAM CREEK 
It&-YERR 24-HOL#( S7CRR 

Page 1FiB 



$73 LU WlFOHlf LC65 RBiE 
SikR .48 !NIT!& LEOS 
 it 1 W I F M  ti& RATE 
R i I P  .LIB RRCEK IFEPEa'!!CG &?EA 

TOTAL RAIKALL : 3.95, TOTAL LDSS = 1.92, TXTW E X E S  = 2.84 

tit ttt t t f  tit tit 

2-KtRTiVE ARW = .$8 SB !! 

tit iii !ti tit tit 

?EM FLN T!nE 8RXIMiM BVEWE Fit# 
i B S I  IMI 6-83 24-W! 72% 24.92-iiR 
1057. 12.42 !cw 178. 47. 45. 46. 

MRiTl!X L - 3E CREEK 
!@YE# ?4-K@ SiMI 
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tit tit ttt ttt 18i 

HYDROGRAPH AT STATIMi 1R 
Fm ?LAN i ,  RATIO = -55 

TOTk RAIEU = 3.75, TUTk LOSS = I.E! TOTRL EXCESS = I ,% 

lii tit tlt Iti tit 

I1YOEGYAPH tiT STATION IR 
Frn PLM 1, HAT10 = .94 

TOTAL RAINFALL = 3.72, TOTk LOSS = 1.84, TOTAL EXCESS = 1.66 

?M FLLirlr T I E  HhXlllUn AVEMEE FLOIJ 
ICFSl IHRI b-HR 24-HR 72-HR 24.E-HR 
1024. 12.42 ICfS) 163. 46. 44, 44. 

IIWSI I.M I .a i,60a I.M 
(K-FT-FT) Y!. 91, 5!. ?I1. 

fit It: tit f i t  it! 

HYDROGRAPH AT STATION I d  
FW( PLMI i ,  RATIO = .92 

TOTAL RAINFKL = 3.54, TOTK LOSS = !.El, TOTAL EXCESS = 1.62 

PEAK F L N  T I E  HAXIHIPI A~IERAGE 
iCFSI IN) ,. 5-HR 24-HR 72-HR 24.92-ti3 
!@. !2.42 I f f $ )  177. 44. 43, 43. 

[INCHES) 1.824 1.924 l.lC4 1.824 
IR-FT) 60. 88. 88. 88. 

P.RMIX L - CM CMEK 
I@-YEAR 24-HOW( STaRM 
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t f t  Lit $at ttt tit $ti t i t  t i t  i t t  it! it8 ttt itt it! ttt jtt ttt ttt ttl t i t  it9 itt $ti  t i i  ttt ift ttt tit t i t  i l t  iiL i ! i  tti 

Ltt$ltidttlttl 
I P 

37: SK t  R#!k.i t 
i i 
i itittt$titlti 

K!!XY;INiilA ROUTE i N  tWMEL FKM MUE fA TO @Ef ! 
!! Reach Length= J90B FT. 
21 herage  Vei%'.i?y= 5.4 FPS 

t i i  t t i  S i k  iet $38 

FEU FLiM Tin€ F.?XlK@ &\@W FLL# 
(BS) i%! &t8 7 -  *.  ~ 72-Hfi 24.92-# 
Q3. f2.Q iCFS) i98. 58. 4a. 43. 

(INCHES! 2.839 2.848 2.040 2.840 
(ACIT! ?a. 99. ye. $8, 

ftt it$ att tri 

t i t  t i t  tit tlt 

HYROSRPY AT ST4TiM F@li4-i 
FOR m4 I $  ,f?TTIO = .95 

PFWJiX L - CPPE CME 
pa-'IERR 2 4 - m ~ ~  SiOPn 

Page 183 



PER FLm TINE MAXIM AVEHM FLOW 
ICFS) !&I 6-HR 24-hW 72-HR 24.92-HR 
871. 12.92 (CFSI 185. 4h. 44. 44. 

IIIXHES) 1.901 1.901 1,901 1.%1 
(kc-FTI 92. 92. 92. 92. 

itt ttt t i t  ttt tit 

IimmHH AT STATION RHIA-1 
FOR PLM I! RATIO = .94 

PERK FLOW TINE MWIM AVEPPM FLOW 
!FS) (HRI 6-HR 24-HR 72% 3.92-HR 
8h3. 12.92 IES) 153. 46. 44. 44. 

!INMES) 1,880 1.500 I.@ 1.520 
(AC-FTI 91. 91. 91. 51. 

i l t  l i t  t t l  ttt t i t  

tiYDCGS(WH AT SThTION RHIA-1 
FOR PVIN 1, WID = .?2 

PERK FLOW TINE MXIIILRI NEW FLM 
! CFS I ihW) 6-HR 24-HR 72-hW 24.Z-HA 
842. 12.92 (CFS) 177. 44. 43. 43. 

t INCHES1 1.824 1.824 1,524 1.&14 
IM-FTI $8. 88. 88. Se. 

ttt t i t  i t t  tit itt ttt t i t  tit ttt i t t  tti i t l  it: tit Lit i t i  t i t  $ 2 8  i t t  tit ttt ttt tit ttt t i t  i t i  t t t  it8 tit tit t i t  t'lt tti 

ittttttttttltt 
i  L 

3~ EE r IB t 
t t 
tltttttttttttt .. 

5 W F  ENERATED lN SLB-MISIN 16 

SUBWN WEIOFF DATA 

3 2  BBR %E@IN CHRRACTERISTICS 
TMER 1.60 SUBWIN AREA 

PRECIPITATION DATA 

APPEWIX L - CAVE CREEK 
1118-YEAR 24-HWF! STEM 
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$T%N :.Pb BRSIN TOTAL PREC!P!TGT!G# 

!P;EEENTX PF~CiPITGTI'J!i P R T M  
.m ,&I .% ,m 3 .a 
.% .!A .@ .% .6$ .$a . SE a .% .@ ,* 83 UR .sz 

,m . OB .am ,a8 . ~8 .@ 
. $8 , Eg .99 .58 .a 
.OR .'dB .RE ,m . t$ ,as 
,m .an .a .@ .a .a 
.a3 .a . BB .@ .50 3 0  
.CB . BB .B8 .:a .% .M 
.a0 .a .a .$a .a .eel 
.B0 .@0 ,I .BE . iq .m 
.m . E0 .a .a .a 3 5  
.m a 3 .a .a .;a 
,a1 -61 .@I .a1 .a! .$I 
,83 .09 ,B .6? .01 .a! 
,B1 .B! .8! .61 .a! .@! 
.@0 .a .BB ,%a ,@ .a 
.6B ." fig .- AB . 8B .BB , :d 
.% . $3 @ .a .% .% 
.m .% .0@ .m @ .a* 
a .e4 ."- ax :a -38 .3 
.E4 93 3 0  .00 .% .@ 
.6Y .a .a .% ,8@ .C"J 
.a .m .2a .m .m .% 
.a .a! .m ,a .a ,a 
.55 . a wu .BE .a .% .Fa 
,a .88 .8(1 za -88 .3;@ 
.B0 .a$ . 08 . 08 .E0 .% 
.M .:a$ .@ .BR .a 

~ $ 4  ~JE SCS DIMEffiI&%NLE"s; !l:4!TMG?!l 
TLRG ,:? ip,E 

TOTA RAINFALL = 3.?b! TOTRL L E S  = 2.2!? TCTX E%%3 = 1.75 

PERK i L M  T I E  %4Y!W !lVE$&E F L B  
iCFSi (mi b-% 24-M 

-- .. "-% 24,yi-m , - .  -- 
2753. i2.17 KFS) 352. ~3, 73. 77 ,-. 

!INCHES! !Z! 1.751 1.75; 1.751 

545. 441. .E!. 
I!. 5. 



C L W A T I I I E  AHER = 1.68 $0 M I  

it1 t i t  tit t i t  tit 

HYDROGRAE~ AT STATICN 15 
FOR PLLA 1, RATIO = 1 .86 

TOTRL HHINFRlL = 3.96, TOTRL L E S  = 2.21, TOTAL E'LCESS = 1.75 

P E M  F L M  T I E  M X I M  RI/Ef!kiE F L M  
(8s) (Wci 6-HR 2448 72-W 24.92-HH 
2783. 12.17 LCFS) !02. 75. 73. 75. 

(INCHES) 1.751 1.751 1.751 1.751 
I X - F T )  150. 15%. 15B. 15k 

rii tit t i i  ttt itt 

HYWOGWH AT STATION 1R 
Fm MEI It RATIO = ,97 

TOTRL HRINFALL = 3.83, TOTRL LOSS = 2.!b, TOTAL EXCESS - 1-48 

PERK RIM TIME I 1 A X I M  A ' I E R M  FLOW 
< E S )  i H R i  b-W 24% 72% 24.92-W 
251%. 12.17 LCFS! 287. 72. 76. 70, 

L I M E S )  1.67b I. 676 1.676 1.b7b 
(AC-FT) 143. 143. 143. 143. 

i i t  i i i  t i t  t i t  itt 

RY&,OGfiAPH iii STATION 16 
FFiR PLAN 1, RATIO = .95 

TOTRL PRIIFIFHFL = 3.75, TOTAL LOSS = 2.12! TOTRL EXCESS = 1.G 

PEKY FLOU T I E  M Y I M  A ' l E F H  FLOW 
ips! iHH) 6% 24-W 72-HH 24.92-W 
2551. 12.17 LCFS) .. 291. 70. M. 53. 

LINCHES) !.A36 1 .@a 1.GB 1. A30 
( K - F T )  159. 139. 139. 139. 

itt tlt ?ti tlt tit 

RPPW)IX L - CAVE CREEK 
1W-YW1 24-WR S T W  

Page 136 



PEN; FLOW ak8in!!! $ $ ~ ~ ~  !-!a 
(CFS) I#! 6-h8 24-rn -- iL-a .' 24.?2-k6 
2 .  . . ICFSi 277. $9. bi. h j .  

(!tlCHESl t.611 !,&ti lab!! l.b!i 
iK-FT! 1 s .  1 3 .  A-  1x8, i ?a 

HYD~RR hT S?k?I'?N 19 
FC! PtM 1, R%iiO = .Q 

TOT& RkINFhlL = Lbl ,  ICTAL LOSS : 'i.BY! TOTAL E X E E  = !.% 

$83 tit iii f i t  tit ttt ttt i i i  L$i f i t  ttt t i t  ?ti i i t  ti): I t$  tit lib ttr i i i  ttt i t f  sir $!$ it! aft $88 tgj j r $  jri 

t t t t t t i t t~ i t i t  
1 t 

3s cr: HC! i 

g i 
tttttttttittts 

LZIK W J K E  R W F F  i? AWE 1 
RXlA-! t !i? 

ftt t t t  ftt iff ttt 



ftt 

tti 

12.17 IPS) 3 0 .  l a .  13. 1 3 .  
!INCHES) 1.855 1.855 1.855 1.%55 

!K-FT) 248. 248. 248. 248. 

t i t  tlt Itt it1 

H Y D W H  AT STATION HCI  
FM( PLRN I, RATID = .97 

t l t  tit tit it* 

T I E  tZAXIKL A'ERNX FLOW 
i%i 6-HR 24-HR 72-HR 24.92-!+i 

!2.17 ICFS) 465. !I&. 112. 112. 
!INCHES1 1.726 1,728 1.728 1 . 7 3  
EFT 231, 231. 231. 231. 

i i t  t t t  t i t  tit 

HYLWMAPH AT STATIC4 #1 
FOR PLAN I! RATIO = ,54 

it: i l t  t i i  l t i  

flOROGRfiPH h i  STATION 'XI 
FB PLAN I ,  RATIO = .5? 

TIYE MXlNUt l  A W R M  FLOW 

N'PENDIX L - CRVE E&EK 
108-YW 24-HWX STM 
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lit ttt ttt tna ?#? # a  ifi !ti iit iii ttr t t t  tit !a itt tit ?tt ttt tit ttt rtr at ttt trt it% .I%% ai tli %.I$ t n  rtr iii iii 

::~BMSiN XUWi DATA 



3Q LU MIFOFU LUSS RhTE 
SRTL .56 INITIAL LOSS 
CNSTL .?a MIFOR!! LUSS RATE 
R i I W  .ha PERCENT I W ' I I W S  %EA 

393 UD 33 DIENSIONLESS UNITGRAPH 
7LAG .45 LRG 

t t i  

UNIT HYDROGRAPH 
?9 END-OF-PERIUII ORDINATES 

115. 548. 713. 1152. 1407. !465. !377, 
51b. 393. 5 2  . 174. 132. 108. 
35, 25, 19. 15. 12. 9. 5 .  

t t i  ttt t i i  tti !it 

HY~ROGHAPH AT STRTION 1C 
FOR RRN I, #ITID = I.'% 

TDTL RAINFALL = 5.94 TDTAL !USS = 2.17, TUTAL ETCESS = 1.79 

HYbfWPH AT STRTION IC 
FOR PLAN I, RATIO = .Y7 

TOTAL FAIKRU = 3.83, iOTAL LDSS = 2.12, TOTAL EKE% = 1.72 

WENDIX L - CAE WEEK 
IWYERR 2 4 - W k  STCkTt 

Page IPB 

1177. 95.3. bg. 
75. c- 

J / .  43. 
4 ,  1. 



ttt 

PEAK ?LC# TiME MXIM #,EF!@ FLPd 
i R !  6% 24-FR -? ( ~ 4  ' ?%izq ,9?-&< 

!$32, i 2 . s  !EFS) ~ 7 .  b?, 65. E. 
IIWXSi !,&3 !.b?D 1.79 !. hi4 

?,. IK iT !  !a:. !35, !B. 1s. 

i i 8  t l t  t f t  tit ?it 

7r*-. - ,, . , 
121%. K ~ , E & A L .  = 3.72, TOTAL LOSS = 2 3 7 ,  TOTE EXCESS = 1.65 

P E M  FLW T I E  &qRl)@@ #/Epw+!E Fnfig 
!?S! iHUi b-i# 24% 7 2 . ~ ~  2<.$-~; 

!CFSi ZM. 54, 
. . 

1815. !?.33 &. b? , 

ii'KES! !.b45 i ,651 !..bi! i , 65! 
ibr-FT! ... u !:!, !xi, $?I  ..., !3!, 

ttt 

PEN FLOW TIE wxinua ev~~ie FLO~ 
~CFS! i!ii) b-# 24-85 ;?+$ 2 4 . 7 ~ - 5 ~  

7 0 .  !2.S iCFS! 2%. 64. e . ~ .  E. , r. 

(INEHES) i.596 !,bB 1 . m  !.A82 
(K*! 127, i27. 9. Zi. 

C L i ~ T I ~ ~ E  MW = i.49 SO ill 



i.il t i t  t t t  t i t  t t t  t t t  t i t  t t t  t t t  t t t  t i t  t i t  i t :  t i t  t t t  t t t  t t t  it1 t t i  t t t  t i t  t i t  t i t  t i t  t t i  t i t  t i t  i t? it1 Lti  i t ¶  t i t  t t t  

t t t t t t t t t t l t t t  
t  t  

394 KK t  m i  
t t  
i t t t t t t t t t i t t t  

COH6INE 5WIWFRCE RUNOFF AT NODE 2 
RHl-2 t 1C 

i t t  

t i t  t i t  sit t t t  t l t  

Hi'MXRAPH AT STATION W2 
FOR F M  I! RATIO = 1.M 

PEAK FLDIH TIME K4XIMW AVEPRE FLM 
(CFSI IHR) b-HR 24-HR 72-R 24.92-h? 
4622, 12.2; i B S )  7W. 197. 150. 196. 

!INCHES1 1.829 1.832 1 ,832 1.832 
!%--FTl 390. 398. 390. 353. 

i t t  t i t  I t t  tat i t *  

HYIKGFRFI1 AT STATION HC2 
FOR PLHN 11, HAT10 = .9! 

t t i  t i t  t t t  t t t  t t t  

H Y M P H  AT STATIOH iiC2 
FOR RAN I! RATIO = .95 

PEN FLOW TIUf tiRX1M.M AVERAGE FLON 
!&s) im) 6 -  2 4 s  72-HR 24.92-HR 

APYENDIX L - CAVE CHEEK 
1B0-YEN 24-HWR ST&% 

Page 192 



i l i  tt! f i t  tt: 

PERK F?.B TIE Mi!W UVER&E FLOY 
iBS) !W S i i R  14-UU 7 2 4 %  24.92-HG 
4310. 12.15 !CFSi 724, !8!. !75, 175. 

i I W S )  1.084 1 .&7 ! ,087 !.&ST 
!a-FTI 59. 368. a. 3%. 

itt $31 i i t  I%$ 

PEAK FLVi TiE MUXIMI RVE%?Ci FLM 
(5s; ! M i  b 24-m 7 29.0>-Hg 
4 .  12.25 (CFS) 7S2. 175. !H. 169. 

!!WSi 1.634 1 . 0  ! .& !,& 
1hC-FTI 348. 349. 347. 349. 

i i t  i t$ itt itt itt $ti tit ttt itt :it tlt f i t  i t$  i t i  itt ttf t t i  t!l  i l l  tti i t l  i l l  l i t  t i t  t i i  iti i tr  ttt i i t  i t i  i t i  it? tt l  

rttttttitttttt 
t t 

77.- , -, ... .,.*a , :A 5 RE-3 i 
t t 
ti$iitittttttt 

p - 3 1 ~  ~ 8 ~ 5  ~bj  im~~! ~ 5 %  h ~ f i c ~  2 m 9 ~ 2 ~  3 

!! Eeach Lensths S!& FT. 
?. fi *lerage ijgixiiy: 7.F FE 
A. 

-. 
-1 Use X=.24. !nclud~ .a: hrs  

ircli reach R"1-2. 

hE%!IX L - CRiE WEEK 
IkM-YE&? %-HOUR STCM 

Page !?X 



ttt 

PERK FLM 
ICFS) 
4299. 

Lit 

FEAK ROW 
iffs) 
4146. 

PERK FLOW 
!MSI 
4851. 

ttt 

FVU! FLOW 
IMS) 
4812. 

Itt Lit tit tlt 

TINE H A X I M  # J E W  FLOW 
IHR) h-t8 24% 72-HR 24.92-HR 

12.58 ICFS) 7%. 197. 190. 190. 
!INCHES) 1.825 1 .632 1.832 1.W2 
!AC-FT) 3%. 390. 3511. 390. 

it¶ tti Ltt tit 

HYDRCGWH AT STATION RE-3 
:OR F'LM I, RATIO = .57 

TIME MAXIM R'IEHAGE FLOW 
I%) b-HR 24-HR 72-M 24.92-HR 

12.50 ICFS) 753. la?. 182. 1%. 
!INCHES) 1.752 1.754 1.754 1.754 
IAC-FTI 373. 374. 574, 374. 

HVfiROWH AT STAT!ON Rt2-3 
FOR PLAN I, RATIO = .?5 

iIE MYIMtW AVEPM FLEW 
IHRl b -M 24-HR 72-HR 24.92-HR 

12.3 !CFS) 7 9 .  183. 177. 177. 
(INCHES) 1.784 1.785 1,7& 1.7& 

IAC-FTI 5 5 ,  3 4 .  364. 3 4 .  

CUrmLATIW AREA = 4.06 S[I H I  

itt ;it tit itt 

HYDKE~APH AT STATION urn-3 
FW RUM I, RATIO = .94 

T I E  H A X I M  A V E W  FLDA 
CHR) 6% 24-M 72-HR 24.92-hH 

12.5fl ICFSI 724. 181. 175. 175. 

WIW L - CAVE CHEEK 
I W E A R  24-HCkR STORM 

Page 194 



ftt iii Itt 

$It tat t U  rtt tti ! a  t i t  iii J F ~  i i t  tit $t i  tt8 t i t  a t  it,  i o i  i t$  tsi irr ria at tit t i$  i i t  t i i  m rat i t$  I r r  i t$  i i l  t i t  



4B LU UNIFOM LES FATE 
STRR -45 IlllTlAL LOSS 
CffiTL .18 UElIFORN LOSS RATE 
RlIW 6.36 F'EtCENT !#%'/!~X MR 

409 UD Sffi CSIHEMSIUE#ESS UHITGWH 
Rffi .?9 LAG 

tti 

WIT WDROERWH 
19 END-f;S-PERID! WIMTES 

222. 730. 1310. 1443. 1250. 3 .  553. 
104. 50. $5. 29. . ig , . 13. 9. 

iOTK RfiINFhLL = L9h, TOT& LOSS = i.90, TOTAL UCESS = 1.98 

RM FLOY TIE MAXIfiPI AWKtZGE FLON 
ICFS! IHR! 6-HI! 24-HR 72-HI! 24.92-HF( 
lh79. !?.I7 IBS) 157. 51, 49. 49. 

(INCHES) !,903 ! .?75 1.976 1.97ir 
lac-FTI 58. 181. 101. IQI. 

ttt ttt tit ttt lil 

HYUiWiPSH AT STATION ID 
FW( RAN 1, RATIO = 1.00 

TOTAL RAINFKL = 3.9h3 TOTk LOG = I.%, TOTIL EXCESS = 1.9s 

PWI FLC# TIM l!A1AXIIIUM AVERAGE FLOO 
(CFS) (MI b-HR 24-HR 72-HI! 24.92-Hi7 
1579. !?.I7 ICFS) 157. 51. 49. 49. 

( I tWS1 1.503 1.97h 1 .?76 1.975 
I&-FT) 5e. 101. 101. 101. 

AWWDIW L - CAVE Em 
lH-YEN 2 4 W  STM 

Page 196 



att t i t  ttt t l t  

- - .  !Elk RHINFkL = 3.93, TIIT#+ LOSS = 1.94, TOTAL EYES = 1.B 

KI'DHESrPPH RT STRTION .L !r, 
FOR RRRN 1, SATID = ,?5 

TOTAL ii4!tiFA!-L = 3 E L  L O  = 1.91: iOTW EXCES = 1.34 

PEW( FLM iIK #RX!#UM &WAE KM 
ICFSi !HRJ 6 - 8 ~  24% j2-% z?,v!-;s. 
137. 12.!7 iES )  !54. 48. Jb. 46. 

i1NCliEsi 1.770 ! .54i I.345 i.845 
!At-FTi ?!. 95. 3. '3. 

158 irb t t i  t i t  

TOTN Rh!tiFALL = 3.72, TOTPL LOSS = I.:%, TrJTg EXES5 = !,Bi 

itt 

P W I W  i - CR't" L?EEK 
i22-VEM 24-YAq ST%.. 

Page 197 





tti t i i  t t i  it$ 

tit 

tit ttt ttt tti 

fE$i; kiij T!?!E t$j[#h! fi!;EE&; 
! CFS, !HE! 6 .,". Ih-W i?-&p -6 q*-jv 

, L  ,... A , . . .  :.., 
4683. 12.42 (iz~) 8". 9 7  -.-. 214, 211, 

! ! K H S i  1.648 1 .&3 1 . 0 3  :,is 
!!X-F?! 4 3 .  448. 448. 448. 

i l l  i t l  itt zit itt ttt ttt t i !  i i i  Zit i t $  i i i  it8 i i i  i l i  Lit ti? it8 itt it* l t i  t i !  t l i  $ti !it i i i  tti itt t i ;  i t$  tit t t i  tit 



t t i i t t l t t t t l t i  
~USI(INGW1 W T E  I N  CHANNEL FRON NOOE 3 TO EODE 4 

l I  Reach Length= b80B FT, 
21 Average 'lelccity= 7.0 FPS 

HYDROGRAPH KUUTIN OATR 

418 RM M I H W H  ROUTING 
ffiT?S 3 WEFR OF W R E k X S  
AMsX .27 MUSKINGM I: 

X .38 W S K I N M  X 

i l i  t i t  t t i  Itt l i t  

PEW( FLOki TlnE M x I H M  AWRRE FLOW 
iGFS1 !HR1 6-M 24-HR 72% 24.72-HR 
4957. 12.h7 iCFSFSi .?m, 246. 3 9 ,  239. 

IItlCHES) I.643 1.86B 1 .Lh@ 1 .%a 
IAC-FTI 487. 4Y2. 492. 492. 

t i t  st6 tit t i t  tat 

W W % P ? H  AT STATION M3-4 
F W  PLAN 1, RATIO = .97 

PEq, F L W  T M E  MXIM AVERAGE FLOW 
i F S 1  IHRI 5-HR 24-HH 7 2  24.92-M 
4779. 12.67 ICFSI 742, 238. ?29. %9. 

( INMES)  !.7b5 1.782 1,752 !.782 
IAC-FTI 467. 471. 471, 471. 

HVDRM;RWH F!T STATION RN3-4 
F W  PLAH I! MTAO = .95 

KW( EAKROU T I N  M A X I M  A M M E  FLOW 
ICFS) (MI 5-HR 24% 72-M 24.92-M( 
4 M .  12-67 ICFSI 916. 231. 223. 223. 

IINCHESI 1.717 1.733 1.733 1.733 
!AC-FTI 454. 458. 458. 458. 

WPENOIX L - CAVE ! X E K  
IN-YEM 24-HiWR STORtl 

Page 240 



tit tat itt $88 its 

P E ~ X  T ~ M E  fl(+xi&fl fiww ;ck 
i a s !  1%) 6 -  24-m 72-% 24.5?-% 

(as! m. .. 
4 ~ 4 .  iz.67 ??a. 2 2 ~ .  278.. 

!!INS) !,658 1.714 i.7i.l 1.714 
IAC-F?! 449. 453. 453. 4Z.  

C%NUTIW AREA = 4.46 "? MI 

at$ ttt Lit t i t  !ti 

t f t  ait i l l  i l i  i l!  t!i t!t ttt tlt itt tit ttt tat t i t  t l l  ltt l i t  it: itt tt! !ti rib Lil tt! t l i  8% t i t  t i !  t i t  ftt 1 

EEC!P!TiiiIO?! DATR .. 



422 LU UNIFNH LLnS RRTE 
STRR .43 I N I T I k  LESS 
CNSTL . I4 UNlFWRI L& RRTE 
RTlflP 2.50 PERCENT IflPWtIOUS AREk 

W41T WDVOSWH 
21 END-OF-PERIOD OFiDINATES 

IBY, h84. 1175. 1471. 1422. 1178. 811, 548. 375. 201. 
!la. 122. t2. 57. 40. 27. !9 .  14. !a. 0. 

2. 

TDTW MIWALL  = 3,?h, TOT% LOSS = !.?Z2, TOTRL EXCESS = 2.04 

PEAK FLilW T I E  MRY IMUH AVEHACjE F!O# 
!CFSI IHR) 6% 24-H 72-M 24.72-HV 
1823, 12.17 ICFSL 240. 61, 59, 59. 

[INCHES) 2.011 2.037 2.037 2.037 
IRC-FT) 119. 121. 121. 121. 

tti tti it1 $ti tit 

PPENDIY L - CAVE CREEK 
180-YEAR 24SWUR STORM 
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iUTk MINFALL = I . ? ,  T O T  L O  = !:Q, TOTAL EXCESS = 2.W 

!ti t i i  &tt tit tLI 

FLU# TI& .,.. H$y,,k,k& #jtaEE ... Cj ..a -;: 
!m +3j 24-BR 7 -  :4.?2-fig , .> , . !CFs) 238, :a, .. 
!7h!. I<.I! 3. :b. 

!IWXS) ! .E7  I.?% ! .?Z 1 .?:I 
!X-FT! 114. 116. ilb. 1lh. 

t i t  ~ $ 8  ~ $ 5  t i t  is? 

CF* ci 3,: ,-,., I*".. $$y,IW<@ &Eg$Z FiC$) 
( ~ F s )  (,#Kc) 6-K+ 4 -  72% ?A ......... a%# 

# -,,- . . , ir.17 ICFS) ,224. 57. 55. &,-, "-, 
-- 

) 1,575 I.%! ! .'YO! i ,591 

!iiC-Fi! i!!. !!z. !!:. ..*. 117 

f!! a$? .tti tit t l t  

r n I Y  ! - CkVE CREEK 
iM-YEfiR 24 -#a  SiiW 

Page 293 



W A T I V E  RREA = 1.11 SO i.11 

ttt t t t  t i t  t i t  ttt 

HmROGRAPH AT STATION SR 
F M  W I, RRTIO = - 9 2  

TOTAL KAINFAlL = 3.M, TOTAL LOSS = 1.81, TOTRL E'CES = 1.83 

PULK F L N  T I E  MRXIMUU AKRRGE F L M  
ICFSI IHH) 5-HR ?4-HH 72-68 24.92-Hr( 
1667. 12.17 ICFSI 215. 55. 55. 53. 

IINCHESI 1.882 1.925 1.826 !&25 
I#-FT) 187. 108. IN. 1% 

ttt t i t  t t t  t l t  t t t  t i t  t t t  t t l  ttt t i t  i l t  ttt i t t  t t i  t t i  ill t i t  t t i  i t r  i t1  i t$  t i t  it: 1st t t t  it8 %t i  ttt t i t  i t t  t t i  t i t  ttt I 

t t 
tttttttitttttt 

C C ' I H E  SUFFRCE R W F  RT NODE 4 
RM-4  t TR 

i t ¶  t t i  ttt i t ¶  t i t  

K m M  AT STATION HC4 
FOR PLilN 1, RATIO = 1.80 

PEW( FLOH T I M  NAXlWJfi AVERRE F L M  
I B S I  IHH) 6-IR 24-HH 72-HH 24.92-W! 
5517. 12.67 (ITS! 1?23. 39. 257. 297. 

! I K M S I  1.573 1.892 1.892 1.5E 
iRC-FTI 5 k .  513. 513. 513. 

PPPENDIX L - CAVE R E E K  
100-YEAR 24-HWR STW 
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El 
, -  ~ ,-- 

i CFS i 
5145. 

3YfiEMW A i  ETATi84 iiit 
FirR PLRN 1? FiATIO = .97 

TIE 5ilXi8Ufl Ri,%RffiE iL@i 
!IM) 6-HH 3% 72-# 

i2.67 (CFS! 1172, 296. 285. 
!!EECMS! i.795 !.8!3 1.8i3 
!K-FT! 581. SS7. 3 7 ,  

ttt ; i t  iat 

3 T i 
FOE PLM i ,  RATIO = . Y i  

i i M E  rlA1,w -; - . 
, .r< , ..!i?"u* V L G ~  
'74-s 6% - ??-try 24.92-sf! 

j2.07 !icS! i127. 755 b W e  a, 'id ., ,273. -- 
(!!cy~s) 1.727 1,744 !.744 i.744 

[E-F?~ ~ 6 .  :13. 5 3 ,  

CMLUTiVE M A  = A.87 513 ti! 

itt !tt i f $  tit 



t t i  it8 t t t  t i t  ttt t t t  t i t  t i t  i t t  t t t  t t t  ttt t t t  t t t  t t t  i t t  t l t  ttt ttt t t t  t i t  t i t  t t i  t i t  ttt tXt i t$  tXt t l i  i t :  ttt t t t  t i t  
I 

t t t t l l t t t t t t tr  
1 t 

428 EK O 8l4-5 t 
t  i 
tttttttttttttt 

WIffiUn RDUTE I N  CHML FROM NODE 4 TO NODE 5 
I )  Reach Length= 11,458 FT. 
21 Average Velocity= 8.0 FPS 

t t t  

t t t  ttt t t l  l t t  i t t  

H'lDROWPH AT STATION R4-5 
FOR PLAN 1 ,  PATIO = 1 .M 

i t i  ftt t i t  ! i t  i t t  

HYDHOGRAPH AT STATION RM4-5 
FL8 RAN I ,  MTIU = -97 

tit ttt tft Xti ttt 

tmawi AT STATION ~ n 4 - 5  

AP?ENUII( L - CAW WEEK 
I&B-YWR 24-HWH S T M  

Paqe 2% 



Ut tt l  t i t  tlt t t i  

i 'it , 9'" ' ,<. 

274. 
1,744 
55, 

i i i  tit i i i  itt i t$ 

i t i  !ti it! tit ttt i i i  t i t  t i t  it! ti! ?8f $ti i i i  ttt ?ti i t i  ttt i l i  ttt t i t  $88 t i t  t i t  iii i f i  tti tit :ti itt $91 i i t  tgt 

#E%I# L - GYVE ii'JEm 
 YE@ Sim!i 
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PECIPITATION DRTA 

14 P I  INCREWTAL PRfCIPITATION PATTERN 
.B0 .a0 .a0 . 00 
.00 .#a .La .Pe 
.OD .CM .00 ,@4 

.m ,OD .BB .OD 

.5# .a0 .a0 .68 

.a0 . @a .a ,OD 
.@a .all .08 34 
.@a .a0 .aa ,a0 
,011 , $0 .OD 'OD 
.00 .00 .OD .00 
.0a .a .00 , 00 
.OD . B0 . 00 .BB 
.0B .80 .I8 .a0 
.01 .01 .El .0! 
,z.; .85' .09 ,@ 
.01 .a1 ,Dl .a1 
, 00 .@a .a . aa 
.@E -00 .00 .a0 
.a0 .@I .CM .05 
.OD .a0 .00 ,00 
.a0 .&a .m .CM 
.a0 .a0 .a0 .OD 
.a0 .a0 .a .a 
-00 . a0 .00 .00 
.&a .a0 ,@a .a0 
.OD .@E .BB .00 
.a0 .a0 .0# .M . a0 .a0 .0a ,061 
.@a .OD .asl .@4 

4 3  LU UNIFWlb LDSS KATE 
STKTL .38 INITIAL LOSS 
CETL 20 UNIFORn LOSS RBTE 
RTIHP 31 -60 PEFCENT IWEVI IWS AREA 

tit 

UNIT HYOROGRAM 
26 ENWF-PERIOD W I M T E S  

157. 483. 1816. 1502. !5?7. 1657. 1435'. 
431. 320. 233. 172. 126. 91. 06. 

M. ! b .  12. 8. 5. 2. 

TOTL RAINFALL = 3.56: T O I L  LOSS = 1.49, TOTAL EXCESS = 2.47 

PWK F L M  TIME IrAXlmR1 HVERRGE FLDW 

APPENDIX L - CAW CXEEK 
IBB-YEM 24-HOM STMM 
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rt! 18% t t t  t i t  i $ t  

FFN FLOk TiME E?RXIKY Ai!ERHEE FiL% 
I Cis 1 iM! 6-!+! 24-83 2 24.9;'-% 
i,g, 1.2.25 - .  
A "  iFSi 3 9 .  1m. ", Y t .  

I!E%MES) 2.824 2.374 2.~77 ?, .--. 
i .'! i 

I#-FT1 id. 177. 198. . i 03 jd. 

at  tit ttt ~ r t  itt 



i t i  tit t i t  tti 

HYDM)GHW AT STRTION 31; 
FOR WVI I, RATIO = .94 

iDTAL MIWALL = 3.i?, TOT& LOSS = 1.43, TOTAL EXCESS = 

PEAK FLOH TINE MXlMUFl AilERAGE FLlAJ 
(CFS) iM) b-tR 24-W i2-M 
1114. 12.25 ICFS) 328. 96. 93. 

IIKHES) 1.954 2.25: 2.257 
IK-FT) 153. 191. 191. 

itt tti ttt tlt 

P I N  FLOW TlHE MXIllUn RVERRGE FLOW 
ICFS) (IN) 6-tR 24-HR 72-W 
2054. 12.25 ICFS) 315. 94. 90. 

IlNCHESl 1.9112 2 2.237 
IRC-FT) 159. lab. 1%. 

111 

2.30 

24.92-HR 
93. 

2.257 
191. 

ttt 

2.24 

24.92-iiF: 
71". 

2.237 
180. 

ttt ttt ttt i j t  ttt ttt ttt tit ¶ti  t i t  ttt t i t  t t t  ttt t i t  itt tit ttt tit t t i  tti ttt ¶ti Ltt t i t  t i t  t t t  1 8  ttt l i t  i t i  t i t  ttt 1 
ttlittttttttll 
1 L 

4x8 38K f DEC t 
t t 
ii$ttttttttttt 

TPRMI RWAY 10-YR 2-tR RETENTION VO?N:I) 4.2 AC-FT FRM 9.9-6KIN ZC 
(Hydrograph iden t i f i ed  as OR-31;) 

2) b l a n c e  of runoff continues on. 
iH'ldrograph iden t i f i ed  as Di3C! 

DT OIVWSION 
!STAD OR-3C DIVERSION H Y D W H  IMHTIFICATION 

MRMX 4.2B MFiXlMUn VOLUME TO EE UIVERTED 

D l  INFLM ,811 18000.00 

W DIMRTED FLOW , 10000.00 

RPPENDIX L - CRK @ELK 
100-YEAR 24-HWR STDR? 
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$tt ttt iii itt Itt 

i y C$-3C 
FIX PWLc 1: RATIO = 1 . B  

itt $ti  t!i iii tit 

PEX FLEE W!% p~xi'nm gkqi~;~ 
;w, IHR! a-;q 24+q ~ + . q  24,72-~8 
:5=, 
L.,.. i2.25 i,;c,s) TC.7 

, -8 !%i. 75. ", 
IIIXHES) 2,184 2.418 2.418 ?A18 
i&+j 175, 321. 'Zl. DL 

ftt t$t I$$ f).t $ 8 5  

i a i  Itt t i t  $$t iii 

PEaK FLU! TIME P.4Xlixinl.u #IEr(AE ROW 
(CFS! IHH! b-hh 4 72-W! ,Z : ,V~-K~ 
! .  !".?5 ICFS) z9, %. 94. 94. 

( f t JM5)  '2.624 2.325 I,r?LC ?, .*. : 2,32* 
(AC-FT) iaa. !93. i,j. 193. ..>7 

WPEkDIX L - WE kS! 
1@-YE!X 24-?&q STCt!! 
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?It i t t  ttt tti t t t  

DIYELSION HYDFKEWH DR-3C 
FW PLAN I, RATIO = .55 

PEAK FLOW TIME MxIMM RWRRGE FLOId 
!ES) !HR) 6% 24-HR 72-HR 24.Y2--H 

!6. 4.68 ICFS) 9. 2. 2. 2. 
I I W S )  ,051 ,051 ,851 ,051 
!At-FT) 4. 4. 4. 4. 

$11 111 Ltt t t t  ttt 

WW3W AT STRTIlRI N3C 
FOR PLAN 1, RRTIO = .95 

PEIK FLU$ TIME M Y I M  IIVERPE FiDi 
IPS) IHR) 6-HFI 24% 72-HR 24,5?-HF! 
2133. 12.25 !PS) 331. 55. 52. 57. 

LINCHESi 1.974 2.269 2.269 2.259 
IAt-FTi 164. 159. lE9. 155, 

i t t  itt Lit I t l  Jit 

D!W!SION HYDFmGWH UJ-3C 
FL4 NAN 1, RATIO = ,94 

i t¶  ttt .. t i t  ttt ttt 

HYDROGRAPH AT TilRTICN DTX 
FLR PLAN !! RATIO :: .94 

PEW( FLWd TIME MAXIMN AAI/KAE£ FLOW 
!$S) IHFIl 6-Wc 24-HU 72-HR 24.72-!% 
2114. 12-23 !iFS) 328. ?4. 51. ?I. 

llNa%S) !.954 2.246 2.246 2.246 



$ti  itt !ti ttt $8 

PER!: FLM ilPE n&X!M ~VFH@E cei 
ICFSi I # )  24-# 72-* 24.92-8R 

ib. 4.17 ~ C F S ]  8. 2. A. i .  

iIiWiES) .61 .&I , E l  .251 
(K-FT) 4. 4. i, 4 .  

i  it $it  a $ $  f t t  iat 

3tt i f !  i ! i  t i t  i t$  ilZ ttt St9 i i i  I?! !it tti !$I  t f i  f t f  i t$  ttn f i t  t i t  i t i  $ 8 8  itt i t ;  $ti itt i f $  t$ i  ~ $ 3  $ f j  f i t  tit it$ 

f t t  

$it  $81 i t t  ~ t t  tti 

R W M I X  ? - ?WE LWE< 
!@-YEAR 24-*& STEifi 
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FEAK FLW TINE M%ltiUH AWRRE FLOW 
!CFSl !*I AM 24-HFt 72-HR 24.52-iiTi 
5834. 13.08 !as) 1574. 416. 395. 395. 

!INCHES! 1.515 2.BB6 Z.BL10 2.Q0Q 
!AC-FT) 781. 814. 814. 214, 

C W A T I W  ARER = 7.65 5 i  HI 

i t i  t i t  ttt 4tt $11 

PEW. FLW TIHE IIRXIMM R V E W  FLM 
! F S l  !I@) b-HR 24-I@ 72% 24.92-HR 
321. 13.08 !FS)  1510. 393. 379. 375. 

(INCHES! 1,848 1.518 1.918 1.918 
i - !  749. 788. iE0. 780. 

itt Ltt i l t  itt ttt 

HYURDGRWH AS SThTION PE 
FOR KAN 1% RATIO = .Y5 

WlK FLW T!K MXIERPI AVERAGE F l M  
!FS) !#! b-Wc 24-Hi 72-HR 24.52-HR 
54B. 13.E0 !CFS! 1478. 333, %?. 36?. 

!INCHES) 1.791 1 .Bb7 !.&7 1.867 
!K-FT! 729, 7hB. 768. 708. 

it$ i l t  t i t  i l l  ttt 

HYDRORRPH AT STATION EH55 
FO! RAN 1, RATIO = . i 4  

ftt tta i t1 Itt ttt 

HYDKGM! hT STATION HC5 

tlPPEM)IX L - W E  CREEK 
IM-YEAR 24-WR sTmn 
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tti $it tgt tit i t i  tit t i t  t i t  i i i  tit itt i i i  tat $ti ttt ttt i i t  t i t  it8 t i i  t i$ t i t  ;tt it! ftt t i i  t ~ t  i1 i  $ti itt ttt it8 ttt 

FEC!?!?HiiOf4 DATR 

STORM 3.96 WIN 1137% PREC!PI?AI)!I24 

!!&~!EENTKL .iLIPiihT;IION PkTTEHEI 
,@ .?a .a8 . 'E 4% . $8 -. 

.8B . 86 .- .bZ! .@a ,?a 

.i?B .20 .89 , 08 .i% .a 
$8 . BB . @? .t?a .?a ,@ 
.?a ,B a @ , fi8 &j 
. lia .pa -3 .$a . B~ .&a 
, '26 .?a @ .B .@ .BB 
.a@ .$a .m .a ;a6 ,*a 
.138 .B :aa .@ .QS 
.fie .#a .Be .OR .BE . BB 
.a r& .% . &B -80 .B 
. g~ .m .z+ .ee . @a . BB 
.08 .B ,M .BE .@ 83 
.O! I , .a! .61 .8! . B! 
.a3 .m , a9 .-. at 31 
.0! .$I .el .a! .B! ,a1 
.a .m .?a .@ .M ,811 
.@a .@ .88 .88 .@ .!?! 
.@a ,@ ,PA .a .a .eg 
.B .?a .8B . BB .61! ,eB 
.a ,68 .M ,I38 .80 . &a 
.?a .@ .QS .a .aB .@a 



453 LU UNIFORM LDSS KUTE 
STHTL -35 INITIBL LOSS 
WR -25 UNIFORM LffiS RATE 
HTIPP 31.50 PERCENT IMPECVI[ILIS 

LNIT HYDFOGRRPH 
b3 EWF-PERIDU ORDINATES 

10. 3. 57. 89. 129. 182. 242. 363. 355. 3 2 .  
416. 427. 429. 425. , 3E3. 358. 219. 2%. 256. 
'23. IIW. 5 146. 128. 114. 182. 3. 77. 69. 
62. 54. 47. 42. ?A. 32. ?E . 24. ?2. i?, 
17. 15. 13. 12. 10. 9. 8. i. 6. 5. 

. 

5. 4. 4. 3. 3. 3. 2. 2. .. 1. 
1. 1. 8. 

TOTRL HHIKRLL = 3.96! TOTAL LOSS = 1.58, TOTRL EXCESS = 2 . 3  

PEW( FLM TIME MXI1111II AVEPM FLOW 
!CFS) IHR) 6-HR 24% 72-HR 24.92-HR 

595. 12.92 iMS)  284. 60. 58. 53. 
ilNCHESi 2.005 2.360 2.365 2.369 
!K-FTi 161. 119. 119. 119. 

I l t  ttt t i t  Lit it: 

HYKu%APH AT STATION 38 
FOR PLM 1, RATIO = I .00 

TOTAL WIINFWL = 3.56, TOTRL LDSS = 1.55, TOTAL EXCESS = 2.38 

PEAK ROW TI# HAXIBUM FLGY 
iGFS) iHR1 6-HH 24% 72-HR 24.92-HR 

695. 1 2 . ~  ~CFS)  204. 58, 58. 50. 
!INCHES1 2.005 2.368 2.369 2,369 
IK-FT) 101. 119. 119. 119. 

CWUTIVE RHEA = .94 $0 MI 

APFFJDIX L - CAM CREEK 
1I)ISYEAR 24-HOUR STMi 
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i i t  tri P I )  $18 !ti 

iirtYwM AT $?ATIN 53 
Frn PLAY 1% RATIO = .77 

.%YRM T I E  E4XIEPJn &'EWE FLO# 
!CFS) 1%) &-%!I? 24-ti5 72Ki 24.92M 

5 9  i2.y~ i@S! 1%. 58. 55. 5&. 
I!&+$) 1.33 ?,BE -,L .3 '-91 ? 'j L.PA 
(K-FTi 97. 115. 115. 115. 

t i t  t t i  I@ ~ t t  iil 

$~W%PP3 $7 ST$TIM .A 
FUF! PLAN 1, RATIO = .35 

-- ib?& RcI#pi = 5.75, TOT& LO" = !,52, p77.f --'-;; - 2.2: 
L ~ R .  CALL- -  - 

t i t  ttt ttt it* $13 

H Y f i H  &? S S T I m  33 
FOR PWJ I! PATE = .34 

zit t i t  i!t !tt trt 

.- ilYDRO$RAW! AT $?A?!!% SU 

F i3  PLM il RATIO ; .9Y 

PPDiDI l  L - fAl;t Cm 
!E&YEJR 2 4 m R  STOM 
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: ~ - F T )  97. ii:. !is. 16. 

?st tit ttt i i i  ?it 

i ts t i t  i t i  tit it* 

ill i i i  bl! itt trl $88 t i t  ti2 i t t  i t i  :ti t t l  ttt t i $  t i t  t i I  ati tti Itt ttt rtt ! I t  idt ttt t i t  tit t t l  !ti it* itt i t i  !ti $t i  



i t 
itittitttttttt 

SPLIT FLM AT I!ilEHSECTION I1F ENEE DRlK ANIl 13th kVEW 

SEND FLOW SOUTH IN 15th A W E  
[Hydragraph ident i f ied a5 FL-Bi 

REIlAINBR FLOUS BEST !N RENEE DRIK.. (Hydrcgraph iden t i f i ed  a5 DT0) 

DCi DIVERTED FLOil .a .00 6-00 243.05 ??2.55 

ttt 

tit ti1 tti Itt tit 

DIVERSIM H?$KDGRWH fi-8 
FOR PW 1, HATIO = I .ilB 

F'EM F L N  TINE MAXIM AVERRGE FLM 
ICFS) IHR) O-Wc 24-Wc 2 -  24.92-h? 

260. 13.42 (CFS) M .  16. lh. 16. 
( I N M S )  ,633 .544 ,644 ,644 

!AC-FT! 32. 52, j2. 32. 

ilRIULATIVE AREA = .94 SQ N1 

I i l  i t t  ttt l i t  t i t  

R3EAK FLm TI.% MIIflJiY &~/EHAGE FLOM 
U S )  IWc) btar  24-HR 7 2  24.92-IR 

419. 13.42 (CFSI !ST. 44, 42. 42. 
I lWfS! !,Xi7 !.7!9 !.it? 1.719 
IAC-FT) $9. 87, 87. 87. 

t i t  tit tit it: t t l  

DiVEhSIC$l HYDROERAPH FL-8 
FR PLAN 1, RATIO = -97 

PEK FLOW T I E  MXIM AVVERffiE Rm 
ICFS) ~ HR) b-HR 24-HR 72-iiR 24.924R 

247. 13.42 !FS)  61. 16. 15. !5, 

APR3DIX L - CAW CHEEK 
!&YEP8 24-HWH S T R I  
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!rt i t t  $$t tti 

i ! V E  PEG = .% 40 H! 

rat ttt 
& .  . 

t!l t TI 

ttt 

TIX FAXIW M?i%€ KO# 
!HRI 6% 24-#R - 7 .  ir-# 24.92-HR 

i3.42 (CFS! 59. 15. is. .*. 15 

!!tiWES! ,583 .593 .??s . 3 3  
!dC-F?i 2q. 3. 7s .- . 3. 

$11 rtl !tt itt 



t t t  t i t  Ott t i t  ttt 

HYIXIOGWPH AT STHTION DTR 
FW RM I, RATIO = -94 

PEAK FLDW !!HE n ~ x ~ n u n  RERAGE RCN 
!ES) (MI S-HR 24-HF( 72-HR 24.92-HR 

3 13.42 IPS) 130. 41. 39. 39. 
!INCESI 1.285 1.612 1.612 1.612 

!K-Fi )  65. 81. 81. 81. 

DI'MSlOEI HYDRffiRiPH 1 - 8  
FW PLRN 1, fiATlO :: .4? 

i t t  i t t  t t t  f t t  ttt 

PEN FLDW !!& H A X I M  RWRAGE FLU4 
!CFSI !MI 6-HR 24-M 72-HR 24.92-# 

366. 13.42 iCFS1 127. 40. 3. 38. 
!INCHES) 1.254 1,575 1.575 1.575 
!KIT) 63. 79. 79. 77. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

ttt tat t i t  ttt ttt t t t  t i t  t t t  t i t  t i t  t i t  t i t  r t i  t t l  it: ttt ttt ill ttt  ttt r t i  t l t  t t t  ttt t l t  t t t  i t t  tat rtt Ltr ttt ttt t t t  

I 
I 

tttttttttttttt 

IWENDIX L - CRYE CREEK 
IBB-YEAR 24-HUW( STOM 
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r t i  tit t t t  ttt I O ~  

tit l t l  l l t  f l i  i l t  

Ew FL;. 
~, i,g :!EE fiA!I$i!! Ai!Ek&GE FL&? 
I'L:~! i8i 6-~i(  24-HE !.-iSI .24,92-5~ -- ,- 

495. i3.23 LCFS! 135. $2. 4 i .  J!. 
iiNCKSj 1.325 i.5b8 1 .&a i . ~  

67. 84. '24, 3. 

i f$  ili i i i  ttt I t& 

KMK5'AFg AT YTAT!ON R%-7 

I zw pi& i!nE WXIFJ~ ~~EHLG: ~iijli 
(CFS) iiiR! &-I# .>{-#, 12-16r 24.9,2-@, 

:r - 

I jr?. ::,sb LffS! 132. J i .  49, 48. 
!!ACHES! 1.237 iA2J i ,424 

. - 1.524 
i X i T )  c. ?<, 82, 7* 

C-, 81. 

AYFDIX L - GYE CEEK 
!BYE% 24-H$$ SlTM 
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WWIITIVE AHER = .?4 93 NI 

t i t  at: itt ttt  

HYDKGRW AT STATIW HM-9 
FEf! PLRN I, RATIO = ,?4 

EM FLU4 TIME ~~AXII#M R'KRRGE FLON 
(CFSI !HR) 6-HR 24-HR 72-HR 

9 13.58 ICFS) 135. 41. 39. 
IINCWSI 1.285 1.618 1.618 
!RC-FT) 65. 81. 81, 

Wl%kATillE AHER = .94 % NI 

t1t ttt ttt it: 

H'YWX~RPH AT STATION idla-9 
FEf! PLAN I! RATIO = .92 

ttt 

24.92-tR 
39. 

1.610 
81. 

Ltt 

24.92-HR 
38. 

1.572 
79. 

ttt tat ttt it: ttt t l t  t t t  i t i  ttt ttt t i t  tti tit ttt ttt tit t i t  t i t  t i i  it1 l i t  ttt t l i  it1 tit ttt tit ¶it it8 tit t t i  itt t i t  

I 
i t 

476 IX t a79 t 
1 t 
tttttttttttttt 

SKIT  FLOW AT It!TERSECTIM IX W E R S  AVMUE RND 13th AVENiY 

SEND FLOW SWH IN 13th AVENUE 
!Hydrograph ident i f ied a5 FL-9) 

FiEEINDER FLOWS WEST IN MlWRS AVENUE. IHydrcqraph iden t i f i ed  as 0191 

RWMDlW L - NVE LEEK 
IM-YEM 24-HWR STF# 
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tit 

PEM FX9 
{as! 

?55. 

tti i t i  $ti t i i  

- .- !I% !IAI!EIL,il! AVERAGE FiEU 
!MI &-M 24-M '., J 

7 %  24.92% 
13.58 iiYS! 38. i ~ .  Y.  ?. 

<!WE$] ,376 .3?5 .37A ,376 
if -Fl! 19. 19. 19. 19. 

t i t  ~ t :  tii ;ti 

CUI?WTII!E SE4 = .94 58 fl! 

t i !  =tt tit i t$  

tit .tit itl $ti 



Itt ttt $i t  ttY Ill 

OIVERSIDN HYDROBiWII FL-9 
FOR F U N  I, RRTIO = ,95 

PEM RE# ilE VAXINM RVEHRGE F L N  
!FS1 !MI 6-HR 24-HR 72-HR 24.92-iW 

134. 13.58 I F S I  35. 9. 9. 9. 
(INCHES) ,350 ,350 ,350 .350 
IRC-FTi 13. 18. 19. 18. 

Itt Itt t i t  t t t  t i t  

HYDUOGHWI AT STATIDN 019 
F a  PLRN l! MTlO = .% 

PERK FLOW TIME NAXIW RVERRGE FLO! 
tVS1 iHR1 63W 24% 72-MY 24.92-MY 

260. 13.58 ! P S I  96. 32. 31. 31. 
i INCHES] ,947 1.274 1.274 1.274 
!K-FTI 43. 64. 64, 04. 

tit l i t  ttt itt t t t  

DIVERSION HYWOGAM'H FL-9 
FOR RRN 1$ RRTlD = .94 

PERK F L U  TINE M%IM RVEFiHGE FLOW 
!C.FSl IHR) 6-HR '>{-HE 72119 3.92-kk 

133. 13.58 ! F S i  .U . 9. 8. 8. -c 

!INCHES) ,345 ,345 ,345 ,345 
!PL-FT) 17. 17. 17. 17. 

$ti t i t  t i t  i t t  t i t  

HYDWM AT STATION 0 i9  
FOR PLMi 1, RATIO = .94 

PERK F L U  T I E  MAXItiUN RVEWE FLE! 
(LFS) II") bt#r 14-M 72-M 24.92M 

5 .  13.58 ICFSI 95. :?, J1. 31. 

FPENDIX L - CAlE CREK 
!@-YEP' 2 4 - W  S T W  
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EM FLOW 
1 8 5 1  

257. 

ttt 

ttt 

PEAK FLON 
I B S )  

258. 

ttt Ltt itt Lit 

H Y D R W H  AT STATIFN FiR?-5 
FU? PUIN 1, RATIO = 1.05 

T l n E  M A X I M  AilEkff iE FLOW 
!&%) 6-M 24% 72-#3 24.92-HR 

14.17 ias) ial .  34. 33. 33. 
IIIJCHES) .995 1 ,332 l.j32 1.332 

IAC-FT) 50. 67. h7. 67. 

t i t  Lit tit t i t  

HYWOGRAPH AT STATION FH?-5 
FDH RAN I ,  RiiTIO = .97 

it* tit tit ttt 

SINE HRWlYAHl A%ERR6E FLDH 
!HH) 6-HR 24% 72% ?4.?2-HR 
14-17 !CFS) ?h. 4'. ?? 31. 31. 

(INCHES) ,947 1.267 1.257 1 .?A7 
IRC-FT) 48. 64. 64. 64. 

tit t i t  it* t i t  

H Y D W i A P H  AT STATION RH9-5 
FBR PLAN 1, F:RTIO = .94 

T ! K  M X I M  RVERAK FLOW 

APPMDIY L - CA'E CREEK 
1WYE-YEAR 24-WR STDRn 
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HYMGI(kct! AT ST4TIO:i F;i?-? 
F3R ?.&A 1, RATIO = .P? 

I PEAK iiOW i l l  ~dwlnun ~$ER@ ncii 
XFS! !HRI &!+I( 244% 72.8~ '4.92-@ 

244. 14.17 (CFSI 93. 51. 3. 38. -. 

c i 9  i!w!EHES) .. ..A- I 7 7 ~  1.2311 ! :ig 

I I AC-FTI k. 3. 6 ~ .  5:. 

C W A T I V E  M A  = .94 SS MI 

I tt i  t i t  t i t  i l t  i i i  $it l i t  ttt tit t t i  t i t  i f t  f i t  t i t  t f i  tit ttt rtf t i i  tit t i$  $ 8 8  $ti it1 i l l  $i t  i i t  I$: g j f  t i ;  i t$ 

t i i  tit i t i  t ~ i  I$$ 

h'7DBGRAPH AT STATift4 2C5.1 

- 
t!YM[lGW AT SiATlCN FE.1  

I FGR RAEI 1: RATIO = 37 

f3K FLVi TIME ;%XlYEY RVEFE ,:La 





$ti t t i t i t t i t t !  
t t 
i fi5-6 t 
8 i 
t t t i t t t t t i t t t t  

$jm DEPi '~  CNtXL k&lE FRO8 #J$E 5 TO >!?@ A,; 
i i  R e s h  Length = 6482 $7, 
2) k,lersmn i i e i ~ i t y  : 12.7 ;PS 

"Y- 

STORAGE RWTIPL6 
NSlPS 2 WIEQ 8F SLQREMS 

iiYP $LON ilT!PE M IiIT!RL CWDITI*2{ 
HSMIC -!.On IN!TIK CL$4DITIUN 

1 -85 W]i;IN$ R %; 3 EFFYC]EXT 

FBRFJHE1k WM CHAW R33TING 
W . E 5  LEFT E<ERBM +&V&LL'E 

AKY .%a MA!?I CPAN?L ir-GI?L!!E 
++R .#;: RI$:T filj$p&$K ?i-v$-gZ 

RLNTH tail. SZM LEIETH 
3~ g78 [ME; SiE 

EM#, 1347.6 MAX. CLEV. F3: S?CNiZi@JTF;iE$ CaCLEiR3N 



PEAK STORAGE TItiE 
iAC-F l l  !HRl 

32. 13.08 

CLAALATIVE = 8.57 Sir N l  

HYDII[IM(PBH AT STATIW RS-h 
F M  P L M  I, RATIO = .Y7 

%A% F L W  TI% MXItlUM AVERAGE FLiM 
!CFSl !mi A-iK1 24-HE 7.W 24.92-XR 
4 13.08 i 5 S I  !b0L 425. 410, 418. 

!INCHESi 1.740 1.847 1.847 1 .Hi 
IAC-FTi 795. 845. 845. 845. 

PEAK S T A E  TIME NHXIHM R'IEWE STAGE 
!FEETI IF ' )  b-HR 24-HH 72-HH 24.92-M 

1341.71 13.09 1336.70 134.20 !334.15 1334.15 

t i t  t i t  i t t  i t i  t!t 

H Y W i l m  i lT STATIN 655-h 
F[iR PLAN 1, RATIO = .95 

PE# STORAGE TlHE M X i l l l M  #lERRGE STOP&E 
LAC-FTI IHRI 5 -  24-HR 72-iiR T4.92-HH 

31. 13.08 11. a. 3. 3. 

APPOIDIDIX L - CAVE CREEK 
180-VW 24-m!% STUFB1 

Page 232 



t l t  

pEg ~-.-r,- .-- . ai,nhbt TIME 
ip,i?-ETi 
,," ... ( ps9 ) 

38. is.@ 

,;EK: *.- 7- i .,& 

(FEETI IHHI 
!54!.45 f Z . 8  

i t t  pit !St ttt 

%iIHLN FIVERPZ F L U  
b-# 2 4 - i ~  7;-,% 

,- " ;ir.) , ", v f~g!, 3 9 .  34 .  
i i . W S I  !.S% ! .738 !.!I8 
(g-~j) 744. .- !Y!. i?! . 

fi3 Ilt !it t l i  IPt i i i  !!l iPt ti% m tta i z8  rn 8tt t a  i t% tt i  It! ?t$ tit trt lit tit i t t  ttt trt t l t  rtt i l i  i t t  lit r t t  t i t  





FEHE FLOSL ?!ME fl.&XIMI# AljERm Fill# 
iBSl i?R) b+R -- + 2 4 . 9 2 - ~ ~  

a i l .  12.W IES) $2. 23. 22. -1 La 

!IKHSl !.Bi7 :.;lffi 2.887 :'.a87 
IK-FTI 41. 45. 45. 45. 

!ti tit f i t  t i $  !tt 

.%$[ ~ ~ 8 4  ~[<q NHY I%% Rt.K%X FLG 
i C'S i!lV) 6-rn 24-83 72-8~  .2&,q:'++ 

~ 7 1 .  1 2 . 8 ~  ras) 92. -.., 22. A:. 
*- ,..: 

! 1.677 2 .  2237 2.B? 
ix-FT! 41. 45, 45. 45, 

t ! t  t i t  ttt it: i it 

E X  L iiR MXIMJH HVLqHGE FLOW 

;pkmIX ! - CEEEK 
? W E @  24-HOUR S?%M 
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Ptt 
-7. 

tt8 at* Otl f t t  ttl 

its t l f  ttt tit i!t 

HiWBknH AT STA!!DIL iiCb.2 
FOR PLAN !I: RATIO = .Y4 

PEAK Fk3!$ ?I,% !AAXIr+$ $i%kSE RGY 
!r~s! inkt h-%? .;4*: ;?-HE 24 ,?2-~$ 
14628. 13.M ICFSI 461%. I367. !259. i2F. 

! !  i , H B  ?,Ebb 2.86 ;,&& 
- 2282. '2592. E92. 2572. 



C W A T I V E  AREA = 23.53 Si l  H I  

H Y D R O W H  RT STATION W.2 
FOX FUN 1, HAT10 = .92 

PEAK FLOW T I E  NAXImKl R W R M  FLOW 
i i F S 1  IHR) h-HR 14% i2-HR 24.92-HR 
14257. 13.00 I F S I  4478. 1272. 1225. 1225. 

(INCHES) 1.7hq 2.018 2.810 1.510 
IAC-FTI 2220. 252. 2523. 2523. 

I 

t i t  t i t  tit ¶ti tlt tit i t i  i t¶  t i t  tit ¶ti ttt t t t  t l i  tit i i t  tti i t i  l i l  tit $18 ttt Ltt i i t  irt t i t  t t l  t i t  ttt t i t  ttt tit I t l  
I 

ttttttttitttti 
KECRLL DIVERTED H Y b i E W H  FM RENEE M!VE CdlD 13th AEW 

515 DR RETRIEVE D!VERSI@4 H'lDROGRAW 
ISTAD FL-8 DiVERSlDN HYDRWkFH IL'ENTIFICAT!DN 

tit 

Lit i t¶ ttt St¶ ttt 

KYmRH RT iTATIM4 FL-8 
FOR KRN I! RRTlO = 1.50 

EAh: R O N  T I E  M X I M  AVERAGE FLE 
ICFSI !MI b-HH 24-t~ 72% 24.92-HFi 
260. 13.41 !CFSl 64. 16. 16. 16. 

i INC#Sl ,825 ,026 .0% 326 
!AC-FTI 32. 32. 32. 32. 

!ti &ti ttt it1 i t t  

HYGiWiWH BT STATION F!.-5 
FOH PLAl4 1, RATIO = .97 

PEAK FLCY T I E  nfixlMUn AYEME now 

P E N D I X  L - CAVE CREEK 
I W Y E A R  24-HOUR STOHH 
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i i i  

t i t  it: $11 i t i  

iiii 3h'xiaua REWE FF% 
(HRi 4-HR 2q-ilfi 72% ;$;y~-# 

5 . 4 2  (ES] 3, 15. 14. !4, 
!IWSI *B3 .$23 ,823 $25 

8. '29, 2?. ' D  -;. 

I itt $ti tit i t$  r l t  t i t  ttt ttt Stt t l t  i t$  it! t i t  itt i t$  itt fit i i t  tr i  tit ii? i t i  tit i!f ttt t i t  t i !  ti? ili tit f!i i f !  ti! 



tittgttttttttt 
f I 

51b KK t ~ n a - 1 ~  t 
L I 
tttlttttttttit 

MffiKIN6L%! RWTE IN STREET FRO4 NUDE B TO MOE 1s 
1) Reach Length= 82% FT. 
? j  Average Velocity= 3.8 FPS 

HYDMRRPH ROUTING DAiA 

kit ttt ttt ttt t i t  

I r / M M W H  AT STMIUN F!8-10 
FOR RtW I, RHilO = 1.00 

PEP): FLU# !!EE M..II(Un HMRUGE RON 
ICFS) IM) 5 -  24-W 72-M 24.92-HR 

250. 14-17 ICFS) 04. Ib. 16. 15. 
IINCHES) ,000 .000 ,800 .EBB 

1Pt-F i! 32. 32. 32. 32. 

Itt ttt ttt i t t  t t i  

ICIDROERWH AT STRTlOIi RM-10 
FOR PLHN 1, RHTIU = .?? 

PEAK FLW TINE % X I M  H'IERAE FLW 
ICFS) l%) b - M  24-HR 2 24.52-HR 

219. 14.17 (8s) 51. 15. 15. 15. 
ilkxfs) ,000 ,000 .W .#8fl 
IAC-FT) 36. 31. $1. 31. 

tit t i t  .. ttt tit ttt 

HYMiEWH AT STATIN W - I 8  
FOR PLAN 1, RHTIO = .95 

?EM FLW TlME MXIM HVERUGE F'LOIJ 
ICFS) I%) 5 - M  24-HR 72% '24.Q-HR 

213. 14.17 (CFS) 59. 15. !5. 15, 
IINCHES) ,0W .000 ,808 .W 

WPENDIX L - WE CNW 
IN0-YW 2 4 - K M  S T m  
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i k c - ~ ~ )  25:. .- t q .  i s .  

i i i  l i t  i j t  t t l  tit 

H Y D R W H  AT STATION 4R 
F& PLM 1: PATIO = 1 . g ~  

PEN FLE# T I E  K4YItkX AVEKCZ F-28 
(5s) IHHi 1% 24-M 72-HH 24.92-& 
4 i2.75 iGS1 309, 95. 9' L. '92, 

L I M S I  2,272 2 . 2  2 . 9 1 ~  2.81@ 
iE-FTI 153, 189. 199. 1 8 .  

HY3RDFLiPH AT 5TATiZY 4R 
Fit4 PLM I! RATIO = .?5 

PE4K F!r"-j TIEE slI#&y iJ(rAI)f&?E 
iCFj, i#! h-2t 'r-qz - , .  ?<-:$< ; L .;4.yi-~ 
3 12.75 i r ~ ~ i  .z,y!. ?@. 97. 5?!. 

i!!$tKsl z,!x~ 2.i40 2,648 2,042 
- 144. A, '18, i??. 179. 

r i i  $ii i i t  i i t  $ti 

M N O I 1  i - C9E EEL, 
160-YEM 24-WR STiTfl 

Page 243 



hYDHUGRAPH AT STATION 48 
FW PLRN I, MTIO = ,94 

TOTAL RAINFALL = 3.72, TOTAL LDSj = 1.09, TOTAL EXCESS = 2.h3 

PEAK FLOW T I E  WXIMM AKRAGE ROW 
!CFSI !#I 5% 24-Mc 72-HR 24.92-tB 
1 .  12.75 ICFS) 288. 89. Bb. 86. 

IINCHES) 2.117 '.A21 2.623 2A23 
IAC-FT) 143. 177. 177. 177. 

ttt t i t  ttt ttt :ti 

TOTAL MIWALL = 3.b4, TOTAL LOSS = I.@, TOTkL EEYCESS = 2 . s  

PEAT. FLDH TI@ MYIHUM AVERAGE FLM 
!CFS) IHR) 5-HR 24-HH 72-HH 24.92-)I8 
1627. !2.75 !ESI 280. 87. 84. E4. 

IINtHES1 2 . W  2 5 %  2.558 2.558 
!K-FT) 139. 172. 172. 172. 

CUYAWITIl!E RHEA = 1.26 SO Ill 

ttt ttlr itt ttt ttt t i t  t t t  t tt  itt ttt it1 t i t  ttt ttt t l t  t i t  t tt  t i t  tit t i t  i i i  Ltt t i i  it# iilr !ti i l l  i t t  t i t  tlt ttt tlrt t i ;  I 
ttttlttttttttt 
8 1 

525 KK t 01411 t 
1 I 
tttttttttttttt 

Tiiimu e#Ru IkYR ?-HE RETENTION VOLLQ6:I) 7.8 AC-F! FRM SUB-SASIN 4A 
!Hydrqraph identified a5 3%-4A) 

21 Ralance of runnff continues on. 
Iii/drograph identified as DIP111 

DT DiVEHSlOH 
ISTAD .. OR-4A DIVERSION t i i H  I D ~ T l F I f f i T l W  

DSTRRY 7.m MRXINM VCkM TO BE DNETED 

00 BIVERTEO FLU! 8 1BEaB.Ea 

ttt 

r n I X L - f f i V E m  
1wYEAR 2 4 w  STOFSI 
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Itt tit t t i  !tt tit 

T!'(E .I"lxiMi.. , .-- i, A* '*tKRR;$ ii$p, 
iCFS) !#I 6 - M  24-# ... - 3  24.??-hR 

24. 5.92 (PSI ib. 4 .  4. 4. 
il?lCHES) .Iii .Iih .i!b .iib 
iAC-FTi 8. 8. 3. 8. 

bit ttt i t& !ft s t  

t i t  it! t t l  its 

ini tit ttt tit iti 

AFf'EIBIY ? - C A E  CkZ? 
183-YEP*? 24-WK GMt4 
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ttt ~ t t  ttt t it  $ti 

DIVERSION HYDROGRW W(-4A 
FrjR PLAN 1, RATIO = .95 

PEN FLOW ?I% M X I M  AVERHAG FLOW 
ICFS) IP81 5% 24-HR 72-HR 24.92-HR 

23. 0.17 iCF9 Ib. 4.  4, 4. 
!INCHES1 . l i b  , l i b  . f lh ,116 

IRC-FT) 8. 9. 8, 9. 

C W T I ' I E  AREA = 1.2b SO ill 

Ltt tit lit ttt ilt 

H Y D W H  AT STATIOl4 0T4A 
FOR RBI 1, MTIO = .% 

PEAK FLEl T i ' i  HAXI%!! AVWE FLOW 
<CFS) i%i b-HR '24-M 72-i8 24.92% 
lB2.  12.75 i E S i  271. %. $3. 83. 

iIkKECHES) ':,I37 2 .32  2,532 ? .532 
IAC-FTi 144. 171. 171. 171. 

CWATIVE #ER = l.2h SO ill 

t i t  itt iit it1 tit 

DIVERSION HYDROGRAPH OR-4A 
FrjR PLAN I! RAIIO = -94 

P W  FLC# T I E  MYIWU AVERAE F'LW 
ICFS) IHRI 6-HR 24-W 72-HR 24.92-HR 

?3. b.17 I P S )  lh. 4. 4. 4 .  
I I I ~ S 1  . l lb  .I!& ,115 .I16 
IRC-FT) 8. 8. 8. 8. 

CWATIVE AREA = 1.26 SO Ul 

t t t  ttt tit ttt tlt 

YEAX FLOW TInE MAXIW AVERW ROY 
(CFSI !Mi 5-M 244R 72-HR 24,92-HR 
1652. !?.75 ICFS~  288. 35. .%, a. 

(INC1(ESl 2.117 2 .37  87,507 2.507 
(AC-FTI 143. 159. 169. 169. 

W A T I I I E  AREA = 1.26 SO HI 



tit tit ?ii iti itt 

-.y. . . * . . ?:a r i ~ g  T I ~ E  M l I M  AIIEKPSE FL24 
iCFS) (W) b - ~  24% 72-NR 24.32-58 

2 ,  b.25 (CFS) fb. 4. 4. 4. 

IIHCHES! .lib .I!& .!!A .I16 
~ A C - ~ i )  B. a. X. 3. 

tit stt tit tit iii 

E P X  FLCi TIE $ZFE Fk2* 
ic;s) (:Xi 5-H8 - ,  i d - p i  - 14,92-g~, 
1 ~ 2 7 ,  12.75 iiFS! 2% 8;. BE. $8. 

(]?$>2ES) '2,442 2,442 1,442 
!%+TI IS?. ."". l i i  165. 15. 

?if iti ti? iii tit tit iil lit iii itt it$ iit $ti tfr Lit lit $11 tii fil iif tit tit ill tag it8 tit it$ tii ti$ ti? tit ttt 

i t i  t$i tti tit trt  

# L ) A P H  67 sTk?[Ok$ FL-5 
FOR RAM 1, %T!O = 1.M 



iti 

EM FLOW 
ICFS) 
!33. 

itt 

EZ FLOW 
! M S l  

itt itt ;ti itt 

HYORKRAFH A7 STATION FL-? 
F W  PLAN I! PATIO = .97 

T I E  M Y  l m W  AVERAGE FLOW 
IHRI  5-HH 24-HH 72-HH 24,Y.-M 
!3.58 ! E S )  37. 9. ?. 9. 

IIMCHESI ,167 ,269 ,269 .2b9 
I K - F T I  18. 18. 18. 18. 

Lit tlt tit tll 

TI3E  M Y  IMUM AVERAGE FLC4 
IHRI  b-KQ 24-M 72% 24.92-HR 
13.3 ICFSI  35. 9. 9. 7. 

I I t N S l  ,251 .261 ,251 ,251 
I N - F T )  !8. 18. 18. 18. 

ttt tit att tit 

tNUKWA% AT STAilOH FL-9 
Fi8 PLAN 1, RATIO = .Y4 

TIHE MAXINUN 8KRAGE FLOW 
(Wl  24-M 72-M 24.Q-HR 
13.59 (CFSI 35. Y .  9. 8. 

$58 i l K H E S l  ... .2:8 ,258 ,158 
I A C f  T I  17. 17. 17. 17. 

tit tit tit tit 

H Y ~ R O 3 A P 6  U i  STRilDEI F!-9 
FOR PLUN 1, RATIO - .?2 

#?NIX L - CAVE CREEK 
IWVWP 2 4 - W i  STWN 
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%It tlt ttt Ltt it* 

KXN!XfWH RT STATION RNP-I0 
FOfc PLhU I ?  RATIO = -75 

PEKY FL@l T I E  WIXIbUti AVERAGE FLOM 
I E S )  IHR) b-M 24-M 72-M 24.92-M 

125. 14.17 iCFS) 5;. 9. 7. 9. 
!INCHES) .800 ,800 ,000 ,@a0 

IAC-FT) 18. 18. 18. 18. 

t i t  t i t  t t t  i t t  tit 

HYIK(OGHAPH AT STATION Rm-18 
FG? PLAN I, Rb?T!O = -94 

PERK FLLW T I %  I"AXIHUM AWHAGE FIG++ 
ICFS) I%! k-Mi 24-M 72-HR ?4.92% 

2 .  14.17 ILFS) 25. 9. 8. 3. 
iINCHES) .a4 ,800 ,040 .@a 
IK-E! 17. 17. 17. 17. 

itt ttt t i t  tit ttt 

PERK FLUW TIME RRXIMLRl AWN FLOW 
!as) iiiR) 6 - n ~  24-I+ 7 -  24.92-KR 

!26. 14.17 ICFSI 34. 8. 8, 8. 
!INCHES) .flee A 0 8  .w .0@ 
i K - F T i  17. 17. 17, 17. 

$it  tit tit ttt ttt t i t  t i !  ttC i i t  ttt tit tgt ttt t i t  itt itt tti tit i t t  i t i  it: ttt ttt t t i  i t t  t i t  tit rat t i t  tit tit tit i t t  

AWW)IX L - CAE CXEEK 
100-YEN 24-HkR S T W  
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t:t t t t  $t i  i t t  rtl 

'?EP.~. nru rim W X I ~  UIIRVPE i i ~  
;a'! 1%) S-33 24-# -- . .  ?;-& : 24.97-% 
1893. l2.75 ICFS! 3?4. 113. W. !@. 

(INCHES) 2.9% 7 AJi1 7.7 3,3?! . i .u.. 01 
- - 

I K - F T )  :?5. 224. '24. 224. 

t f t  ! f t  t i t  iga 

ti1 ttt t t t  --- rtr 

PPE!@IX ? - C#lE CREE$ 
i@J-YL% '24-Kim ST%$ 

Pqe 251 



?EM FLOW TIME tAXItIU3 AVERAGE FLOW 
(CFS) !HE) 6 -  24% 72-HH 24.92-HR 
18d.  12.75 ICFS) 386. 109. 105. 1%. 

I!WUIESI '2.799 3.283 3.203 Z.263 
T I  183. 216. 216. 216. 

ttt ttt ttl tlt ttl 

HYDROGRAWl AT STRTIM El0 
FW( WIN 1, RRTID = .T? 

PEA! FL9!  TIME M11t lUt i  R'IERRGE FLOW 
I CFS LMW 6 -  24-HR 72-HR 24.92-W 

1033. 12.75 i G S I  370. 1B6. 182. IG, 
(INCHES) 2.722 3.115 3.115 3.115 
i%-FTI 184. 210. 210. 210. 

CUMUATIVE A E A  = 1.26 SO I?! 

111 tlt ttl ttt ttt tit tit itt tit ttt it* tit iti tit tti tit ttt itt ttt tit ttt t t !  181 rtt ttt tit :ti ttt ttt tit tit ttt tit 

ttlttttttttttt 
t L 

546 KK 'X tTlD t 
t t 
iitttttttttt$t 

S K I T  FLU4 AT IHTEFL;ELTIB4 OF 1 9 t h  AVENUE P!4ll BELL UCW. 

REMINDER nuwri WTH ru n t h  w. STREET AND 90' PIPE. 
IHydrwraph idtntitied a5 DTlD) 1490 cfs in PIPE) 

OT DIWk$I@N 
ISTN! FL-10 DI'IERSION HYDRDGRWH IIJEKIIFICATI@N 

O I INFLOW .00 Th1.80 1006.08 3470.00 

DO SIVERTED FLDW .M X%.M 30.08 1517.08 

ttt 

lit Ili itt ttl ti& 

DIVERSIOII H Y D R W  FL-I0 
FOR PWI I, ERTIO = 1.00 

H H D I X  L - CAVE CREEEEL 
1W'iEYERR 24-HOI#( ST&=# 

Page %2 



tit tit tit !it tit 

t t i  tit i$i ti$ tet 

DIVERSION HYltWiWH 'Fi-!ii 
FL@ Pb% 1, KATIE = .?7 

tit it? f it tit iii 

!it $it tit ;;t itt 

AmHDIX L - cfl\F mj, 
I@-YEA? 24-W STRM 
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FOR WIN I ,  "110 = .95 

?Hi: FLOW TIIiE !!iXIElUN 4MR%E FLOW 
!CFS) !W) b-HR 24-HR 72-HR 24.92-.M 

3b .  12.75 134, 38. 77 .., . 37. 
!INCHES1 5 f.lZb i.12b 1.125 

(K-FT) 6h. 76. 76. 7b. 

CUMULATIVE RE@ = 1.2b 58 MI 

tit ttt ttt t i t  ill 

HYDHMjRAF41 AT STATICN DTlB 
Fr$( RhN 1, HBTIU = .95 

PEW( FLU# TIRE FAIIM AAERRGE FLOW 
!CFS) !I+) A-HR 24-HFi 72% 24.92-HR 

702. 12,75 ICFS) 251. 72. 59. b?. 
iINCHES) 1.845 2,111 '2,111 89.111 
!RC-FTl 124. 142. 142. 142. 

r ~ t  ~ $ 1  ti: t j t  ttt 

PEK FLOtl TIM FAXIM AVERAEE FLLN 
!CFS) iHR1 b 24118 72-HR 21.92-M! 

1 12.75 (CFS) I;?. :a. 3b. 30. 
lINCIiESl ,972 1.114 1.114 1.114 

as. (AC-FT! 75. 75. 75, 

tat $it i t t  ~ t t  t i t  

HYORERAPH 4? STATIN UTIB 
FOR KM i ,  RlliIC = .94 

PEW( FLUW TIHE KAXINJ!! AW&E FLU 
ICFS) (HR) 6-HH 24-HR 7:-HH '24.?2-HH 

~ 9 7 ,  12.75 !CFS) .. 248. 71. aa. $3. 
(IIICHES) 1.626 2 . W  89,089 2.899 
~AC-FTI 123. 1% !41. 141. 

ti1 t t t  Ltt ttt tit 

AWENDIX L - WVE CREEK 
!BE-YE&? 24-HOLIR STDRH 
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T i  H = i.26 Sfd El! 

ttt itt l i t  i i i  I!$ 

Ott tit t i t  it! $ t i  $ t i  it8 iff t i :  tlt t;; t f t  ttt t i t  iii !kt tr$ flL tt$ tit t i% i! j  j!t i t$  stf i l t  i f$  $ $ $  i t$  t f j  tjj  

ttt ttt s t  i i t  i l l  

PWDIX L - CAE EEL! 
~ B - Y E ~  2 4 - r n  s~ f iq~  

P;ge 255 



$ti  t i t  tit itt tit 

PEAK FLml T I E  MXlM AVERPE FLOW 
!CFSl !mi &W 24-HR 72% 24.92-HR 

6 13.25 !CFS) 257. 73. 71. 71. 
(INCHES) 1.892 2.1h1 2.101 2.101 
!AC-FT) 128. 146. 146. 146. 

CMATIVE AREA = 1.26 50 MI 

1st i l i  ttt i i t  t i$  

HYMOGRAPH AT STATIM RHl8-7 
FOR PLfltt I, RATIO = .55 

CUNULRTI!IE AREA = 1.26 SS MI 

It: ttt $ti t i t  t!: 

WMOGRAPH AT STATTATION RM10-7 
FEi FILM I! RATIO = .54 

PEN FLM T I E  MAY.IM AOERffiE FLOW 
(CFs) (IN) A-HFi 24-W 7;-~ir 24.92-# 

672. 13.25 !CFSl 248. 71. 58. 68, 
ilNUIESl 1.825 2.064 2.B84 2.w 
T 123. 141, 141. 141. 

tit tit st$ t i t  tit 

HYDRMWB AT STATION RH1U)-7 
FM! PLAN 1, RATIO = .92 

RPPENDlY L - CAVE CMEK 
1OB-YEAR 24-HWR STORn 
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ttt ttt t t ~  tti t i t  t t i  ttt t i t  art t t i  t i t  i t$  $9 st? t i t  ttr tit ttt i t t  t i t  rtn $it aii i t$  i i i  !tr ttb t1t t$ i  rti i$i ttt ztt 



M I F W  LE5 RATE 
STHR ,30 IH!TIRL L05S 
CNSR 2 5  WlFOHH LOSS RATE 
RTIW 779.40 P E N T  IHWWIWS ARE4 

TOiAL RhINFALL = 3.95, TOTAL L05S = $45, TOT& EXCESS = 3.51 

PEAK FLCW TIE 8RXIMM AVERAGE FLmI 
!CFS) (HE) 5-HR 24-HA H A  24.92-HH 
1307. 12.a9 (CFS) 1B8. 54. 51. 51, 

I !ItXBS) 2.596 3.507 3.511 3.511 
iK-FT) 93 , 126. 125. 126. 

ttt t l t  t i t  ttt tit 
I 

HYhKGHRPH AT STATION 48 
FUR KM I, RATIO = 1.09 

13TAL RAINFALL = 3.%, TDTAL LUSS = .45, TOTAL EXCESS = 2.51 

F'EM FLM TIRE IIAXIM A'IEHKE FLCW 
(gs) (HR) h-Wc 24-HA 72-M 24.9-M 
1387. 12.86 ICFS) 188. 64. 51. 51. 

!INiHESj 2 3.37 3-51! 3.511 
iKf!) 93. 126. 125, 126. 

I *t i  t i t  tit ttt tit 

~ TOTAL RAINFALL = 3.S, TOT& LOSS = .44, TOT#- EKES = 3.39 

RPFfNDlX L - CAVE CHEEK 
184-YEAR 24-HWR S T H  

Page 2% 



P@X ELFLO# TIME fiAj!&$ $I)Eg$E F& 
(CFS) (I%) b!i: 'A-Ut! -. .... , ; j - q  . .25;qi+8 .- .- 

!?A?. 12.E iGsi '-- ;M. $2. 5'1. 57, 
(IW$TS) z.5#7 3.39: 3.375 3.395 
(E-FT! 9. !2?. .iL. , .-._ iz, 

ttt i s 3  Ott 

PEN KO# TIE NAiIP& FLCY 
(CFS) !w,) 6-M ?4-E -- : r!* - ,.? 2,$+9mt, 
!238. !2.@ iES1 17% %. 59. 56. 

!INP%Sl 2 . 4 3  3.3!5 - .." *.-- 
S.bL 2.3ii 

ix-FTI a!. !i?. 123. !2& 

tit t i t  t i t  !ti i i t  

)ti i i t  It! 



ttt  ttt tti ttt ttt t$t tit i t i  ttt irt t$t ttt it: tit ttt tat $ti tit tit tit tti itt tit t i t  i t$  tit ttt tit it: tat ttt itt tti 

tttltttttttttt 
t t 

558 KK t Dl48  t 
i t 
tttttttttttttt 

THRlrW AWRY 15-YR 2-F8 RETENiION V l h L W : l i  4.3 AC-Fi FHDM 5%-BASIN 4B 
(Hydrcgraph identified as W-48) 

2)  Balance of runoti cmtinues on. 
(Hydragraph identified as  OT4B1 

N I'IWHSION 
ISTAD OR-48 DI'ERSIUN HYMOCiRRPH I%NiIFICAiION 

ffiTRn!Hx 4.30 ~ P ~ X I H U ~  VOLW TO HE DIVEHIED 

w I'I~~ERTED FLOW .EO 10oa.aa 

t i t  ttt t i t  itt tit 

EM F L W  i i B E  R A X I M  A V E H E  FLON 
(CFS) (M) 5-w? 24-N? 72-HH 24.92-HF: 

lb. 1.58 iCFSl 9. 2. 2. L,  1 

I I M S I  ,119 , l l ?  ,119 ,119 
(fiC-F?! 4. 4. 4 ,  4, 

tat tit t l i  ttt ttt 

hYDHOCRN'H RT STATION OT4B 
FDR P W i  1, PATIO = 1 . a  

FERK FLOW iIK M A X I M  R V E R M  RDii 
!CFS) IN?! 5-N? 24-HR 72-HR 24.92-IiK 
1307. 12.W (CFS! 163. 62. 59. 59. 

(INCHES1 2.596 3.S91 3.351 3.391 
iAC-FII 95. 122. 122. 122. 

APWlDIX L - CAVE CREEK 
IWYW 2 4 W R  STOW 

Page 250 



t i t  t$i !!I $it  

t i t  t t t  ttt $It 

i!K HhIlM KVEPPPf FL3N 
iH!i 6+ 24-& 72% '74 9'-i.k >., A . v ,  

i2.a i 13, z?, 57. >;. -- 
$ )  2.39 , :.il> r..- Z.275 ;,;75 

~AC-FT)  98. 116. !!& !i8. 

ttf i t ;  if i f i t  

t i t  its $it r!t 



ttt t i t  itt ¶ti ttt 

DIVERSION HYDRERWH OF-46 
F% PLAN I, RAT10 = .44 

FEN FLOY TIME iiAXII1LTl AVEME FLE~ 
!CFS) !HR) 6 24-HR 72% 24.92-H4 

!5. 2.56 cas) 9. 2. 2. <.  

( I W S I  .!I9 .I19 ,119 .I19 
IRC-FT) 4. 4. 4. 4. 

t t l  it: ttt ttt ttt 

HYUR€WPf AT STATION 0146 
FW( P.AN 1, PATIO = .?4 

PEW now TIE MY IMI #/WAGE FLM 
~ C F S )  !HRI - 24tlH -- il-k7 . 24.72-HR 
123.  !2.08 !CFS) 177. 58. 55. 55. 

I l M S )  2,433 2.174 7.!74 3.174 
iX-FT) 88. !!4. 114. ! IS.  

tti ttt ttt i t t  l it 

DIWRSIBi N%OWH WI-4R 
F i e  PLAN I. RATIO = -92 

PEAK FLOW TIME NAXlKW1 IERff id i i  FLOW 
E S )  iW  b-HH 24-R3 71-R3 24.92-H4 

i 3 lFS) 15. . . 9. 2. 2.  -. 
IIKHESI .I15 .!I? ,117 .I!? 
!RC-FT! 4. 4, 4. 4. 

CMULATIVE AREA = .68 SO M I  

tit ttt ttt ttt tat 

HIDWGRWH fl? STATION DT4R 
FOR FLAN 1, HATIO = ,Y2 

APPENDIX L - CAVE CEEEK 
iI%YEEi 24-~d!?, STW 
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ttt ttt Lit t i t  ttt 

h'i&?UGRWH AT STRTION K7 
FOR PLAN 1,  RATIO - .Y4 

PEPS FLM iINE HAXIIILIq AKHA(;E F!CN 
!CFS! (#I 6-Wc 24-HR 72-W( 24.92-HF! 
15372. 13,011 !US) 5023. 1435. 1383. 1x3.  

I 1.834 2.896 2.996 2.696 
iK-FT) 2491. 2847. 2847, 2347, 

tXt ttt i t i  $ti !ti 

HYDROGHRPH A! STATION HC7 
FOH P!M 1, RATIO = .?2 

PERK ROi4 TINE MAIllKM 4'/ERAERHGE FLU# 
i ~ s )  IWc! 6-HH 24-W( 7 2 M  24.92-HJ 
14992. 13.m !US1 4 W .  1397. 1346. 1346. 

iI!iCICHESI 1.765 2.048 2.840 2.840 
!ACfTi 2424, 2771. 2771. 2771. 

rtt ttt t l t  t t i  rrt t i t  tit ttt i t$  ttt ttt tit ria rtt ttt $ 8 3  t it t t l  ttt at9 Xtt t i t  tat itt ttt t t l  tit t i t  rtt ttt ttt itt rtt 

ttttttti$$tttt 
t L 

KI( t  RS7-11 t 
t i  
ttHttiittttit 

~DWl DEPTH CHANNEL RaTE FROM EUDE 7 TO NODE 11.1 
I! Reach Length: 8MB F!. 
21 Averaqe Velocity= 8.9 FPS 

584 RE S70HA6E RLOTIMG 
tETffi 4 NUMBER OF SU5REACKS 

ITYP FLOW TYPE OF INITIAL CONDIilON 
RSVRlC 0 It4ITIAL MNDITION 

PPMDIX L - CAVE CREEK 
180-YEW? 24-HWR STRtI 
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tit t t t  iii $ti i i f  

FF& STSRfiEE Ej&$!i(# AiSRAGE Si[$PE$ 
. . -. - - , 
'i?< -ti , . .. ,:,* I*) - 2,j-g"" ; L  r.4,q '. , . h.. '78 q - f i s  

q:, 13.25 35. 12, !!. i i .  

tti tta %at t i i  t t i  

KEV&RPH 4T ,TIb?!fiE 557-ii 
Fifi K84 1, RATIO = .9i 



FUIK FLDW T I E  
I F S )  IiiR) 
15560. 13.25 

EWc S i W E  TINE 
IAC-FTI iHR) 

90. 13.25 

PEAK STAGE TIME 
!FEET1 IHRI 

1296.04 13.25 

PEAK STORAGE T I E  
IAC-FTI !WO . 13.25 

PERK STAGE TIME 
(FEET) IHRI 

1295.93 13.25 

EAl! ROW i InE 
[as! IHRj 
15154. 13.25 

MAXIM AllERRGE STAGE 
6% 24-HR 72-HR 24.92-HR 

IZ3.99 1284.64 1284.55 1284.5: 

t t t  t i t  t t t  i t t  

MDHOGHWH AT STATION RS7-I! 
FEq PWI I! RATIO = ,?5 

flRXIflUn AVERAGE STAGE 
b-HR 24tlH 72-HR 24.92-HR 

cea.3 1254.bi !264,51 1284.51 

i W T I V E  RRER = 25.47 Sl ti1 

t i t  It1 tit t t f  

H?OfO%PH AT STATION W - 1 1  
FLf2 ERN 1, MI[! = .94 

MAXIM AWRAGE ROW 
h-tR 24Wi 72% 24.Z-HR 

ips) .. 5821. 1428. 1376. 1376. 
!INCHES1 1.533 2.086 2.086 2.flBb 
(AC-FT) 24% 2833. 2833. 2833, 

MAXIMUM 4VERM S T i P M  
6-HR 24-W 72-HR 24.52-k? 
3. 11. 11. 11. 

NbXImM AWRRGE STRGE 

AFEYEND1W L - CAVE CREES 
IN-YEUR 24-NM S T M  
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ttt at; ttt i i i  t f t  

kYOKJWH A i  STKI@N FS7-I! 
Fm PL4 1, RAT!! = .?I 

P E ~  ST,&@ 7 : ~  ?!4Y INLX A\FR& SiTeGGE 

I A C - i i i  !HH) h-FR 24-IF! 72-rn 14.92-% 
8 ,  !3,?5 33, i!. ... !! .A. I! 

t t i  t i t  ttt $ti t i t  ttt i9i $1) St! ttt tti !ti Lit ! t i  $8 t f !  l i t  it8 t i !  tit t i i  tit t i t  ttn it8 ttt tti tit it4 tit i i i  i t t  it$ 

i? P! INCFCERMTAL FRECiZifiilW PATTERN 
.a .. .BB , $3 .:a ."., en .a .8* .?a .BB 
.*a .@a .at ,m .BB . BE ,B0 . $2 ,% ." 08 
.m .% '" .- *3 , $3 .B$ .U" . ?$ &# .'@ 3E 

.nil .B .!I) , @2 A ~3 .- re2 -8 , :za .@ .@a 
, t8 ,% ." ~0 ,% ,BB .@ . iiE .- sg .% .- %i 



591 LU UEIIFOM L O 3  KATE 
STHTL -31 INITIQL Lm 
ct&n :i4 M I F O ~  LOSS KATE 
HTIHP X9.70 PEKENT IMPNlIk!E RER 

592 UD SCS DIMENSIONLESS UNITWWH 
RB6 .6il LAG 

ttt 

UNIT HYDROGHAPH 
39 END-B-PERIOD UfiDIl&!TES 

3 110. 213. ,359. 
-. 

532. 66.2. 736. 751. 729. h.B, 
595, 3 1 ,  Z.91. 312. . 286. 172, i%. !!2. 93. .-c, 

75, 61. 511. 40. 3. 27. 2: . 18. i s .  12. 
10. 8. I .  6. u. 4. 3. >. 1 1. - 

TOTAL RAINFNL = 1.96, TOT& LOSS = I.%, TOTAL EXCESS = 2.53 

PEAK FLON THE MSlwIM B\WRE FLBW 
(PSI !HH) b-Wc 24-Wc 72-HR 24.92-HR 
1117. I?.% iCFS) .. 235. 71. 69. 67. 

(INCHES1 2.119 2.574 2.577 2.577 
(AC-FT) 116. 141. 141. 141. 

L~X~I#AT!IIE PREA = 1.03 SO 11 

ttt ttt ttt I t t  Itt 

WPENOIX L - CAVE CREEK 
1MB-YEPR 24-HWR STW 
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C U M . A ? l V i  MEA = 1.93 SR HI 

att tit it$ t t t  tit 

FL@ T j 5 5  #.qjg: fi'$EC&E$ 
1 ~ s )  iH8j &+ 2 4 - ~  2 ;4.?2-&? 
l u g .  :?.;a !c~$ j  ~ 2 b .  kg. bb, bt. . . 

I S  2.641 2.481 2.?34 2 . 9 4  
- 112. !%. i36. 135. 

i t i  ~ t t  ttt ttt 

s t  .. t i i  tit 

@f€WIIX L - C U M  rnM 
!@-YEP1 2 4 - m  SiM 

Pgge $57 



tit t i t  ttt t l t  tlt 

H Y W O W H  AT STATIDN 4C 
FOR RAN I, RRTIO = .92 

TOTAL RRlNFAlL = 3.64, TOTAL LOSS = 1.30, TOTAL EXCESS = 2.34 

EM FLOW T I E  HRXlKN AVER&€ FLOW 
!MSj IHR) 5-HR 24-HH 72-HR 24.92-HR 
1815. 12.50 !PS! 213. 05. 62. b2. 

!INCES) 1.521 2.339 2.332 2.342 
IAC-FT) 185. 1'20. 127. 129. 

CUXRTI'E ARER = 1.63 50 MI 

ttt ttt t t i  i t t  ttt i t i  t i i  t i t  t l t  it1 tit tit ttt t i t  it: t i t  t i t  t i t  i t i  t i t  i i i  ttt tir tit i t$  tit tit $t i  tit i i i  l i t  t i t  tit 

jttttittttittt 
t i 

rQ3 v ,  
J . ~  ,.k t DT4C t 

t t 
tttttttlttttti 

?W RWRY 10-YR 2-HR RETEHTIDN KLUI?E:!I 5.1 X-FT FR% SSR-'ASIN 4C 
iiiydro~raph identified as GR-El 

2! Falance of rtnoii continues cn. 
!Hydroaraph identitied as UTE! 

DO DIVERTED FLOW .00 10000.B0 

tit itt ttt ~ t t  ttt 

OlVERSIDtI HYMtOSRWH OR-4C 
FOR PM I! RATIO = l.m 

PEAK FLW TIME NRXIMY AKREE FLOW 
!SF$) (IN) 5-M 24-HH 72-I!! 24.92-HR 



T I E  HAIIW UE!L@& i L 9  
(RQi 5-38 24-$"5 ??-,& 
5.58 iCFS! i#. ". 2. 

IINCESl ,993 ,892 ,895 
- 1  5. 5. 5. 

!ti !ti $ti ti3 i# 

Hfl)R@#)) $i STfiTI" 27SC 
EW PLkV I! RATIO = .?7 

I : . t TiIiF .F>8XIaw # .  ~Eskbt - FLU!? 
, , -. . . . - -. 

tri  111 tt i  irf it$ 



tti tat t i t  ttt tit 

HYDROGRRPH AT STATION DIE 
FOAPL.4 !, RA7IO= .B 

PEN FLU# T I E  ilAXIiin AMRGE FLOW 
IWSI IM) b 24-HR 72-W( 24.92% 
1054. 12.58 ICFSI 220. 55. 02. 62. 

1 ! I tXES) 1.992 2.333 2.333 2.333 
IAC-FTI 109. 128. 128. 128. 

CWATIVE RHEA = 1.33 a M I  

t i t  ttt tti ftt ttt 

PEK FLLW T I E  MXIPM kVER!%E FLM 
ICFS) IN) b-HR 24-HR 72-HR 24.92-HR 

Ib. 5.07 ICFSl IN. 3. 2* 2. 
IINCHESI .a?3 ,W3 ,873 . w3 
IAC-FTI 5. ? -. 5. 5. 

1 It: itt itt t i i  i i t  

ttt tti tit ttt i it 

DIVERSIDN HYDROGRPH a-4C 
FUR PM 1% RATIO = .92 

rnNDIW L - CAE CHEEK 
IWYEAR 24-HWR S T M  
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iit ilt $31 ilt iii 

F!& -- ;!a #XIm YJIIVBhE Figd 
(as] I H R i  24-p~ 2-ii,~ 7 L+,%-% -' 

1915. 1 2 . 3  IPS) 213. $2. 3. bC. 
I INCHES) 1.52: y.j(y 2.241 .. r: , 

iX+T) I@:. , ... 123. ~i2. 123. 

ttt if€ tit  ilrt t i i  iii $51 t t l  iii t i t  t i$  t t t  i t i  i i t  i i P  btt i j t  t i t  f i i  t t l  t i t  iii $It $68 t i t  i ? a  t i t  !r? i t t  ttt tt? t i t  t l t  

ttttttittttttt 
t i 

b a l f i ;  i $CI1.1 I 
i I 
t i i t t i t t i t t i i t  

~wii .~ ~ g i i i ~ ;  fi&B,c; h i  ?n& 11 .I 
ffi7-I! + DT4C 

t'$t ttt t t i  i i t  tit 

HPENII L - CiK L%Sf 
i8E-Y&9 24-#X8 ST%. 
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tit tit Lit tit ttt 

i i f 0 M R P H  RT STATIM HCII.1 
FOR FLAtI 1, RRTlO = .97 

P%K RON TIPI YfiXIM RKHAGE FLO# 
ips) !It,) b* 24-HR 72-HR 24.92-N 
16018. 13.25 !FS) 5425. 1546. 1409. 1489. 

(I IYMS1 1.904 2.157 2.169 2.169 
i s - F T l  2698. 30bb. 30hb. 3 U .  

UKLATIVE ARER = 2b.56 SO Ill 

tit tit Iit tit ttt 

HYDROGARPH AT STATION HC11.1 
FOR PLRN I! RHTIO = .95 

EPX FLOW TIME MAWIM A'IEf4EE FLOW 
ICFS! IHR) 6-HR 24-HR 72-HR 24.92SIR 
1547. 13.25 !CFS) 5291. 1507. 145'2. 1452, 

i l W S )  1.85 2.116 2.116 2.116 
iX-FT) 2624. 2998. 390,  2Y9B. 

W H T I V E  AREA = 2t.56 SO HI 

$11 tit ttt tit lli 

HYDROERHPH lil 5TRTIM HC11.1 
FUT! I! RATIO = .96 

E L TIE MAXINUN RMRAE F!B 
icF$i I#) 6-v . . 24-HR 72-HR 24.92-HR 
15499. !3.25 ICFS! 5237. 1492. 1437. 1437. 

~IKESI I.BX 2.874 2.694 2.894 
(GC-FT) 2597, '2960. 2968. 2968. 

ClMUTIOE ARER = 25.56 SI! HI 

tt$ tit it6 ttt #ti 

HYG%&RWH AT STbTION HCI1.1 
FW PLRN 1, RHTIO = .?? 

PEAK FLOU T I E  NRXIMUM AWNffiE FLOW 
(as) iHR) 6% 24-HR 72tW 24,92-M 
15110. is.25 i 2 S )  5097. 1452. 1399. 1399. 

! I W S )  1.789 2.038 2 . W  2.838 
IX-FT! 253. 2880. R.3. 2.60. 

APPMOIX L - WIM CREEK 
1a0-ERR 24-HOWI STDAti 

Page 274 



t t t  t i t  t l t  i t i  i t1  its dtt trt t t i  it! $1$ ti? $tr i t f  !!f i t t  t i t  i!f $a$ 1st its t i t  it$ !o t.28 $it  tc$ $it  $it  t.rj ig 

SUBBASIN RMFF DGTA 

$88 LU W!iORE LOSS F:A?E 
STRTL -33 IH!TIAL LO% 

RPmIX ! - SEX 
IB-);EAR 24-!%LiR STKY 
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USTL .U5 UEIIFORti LESS RATE 
ATlW 3.30 PERCENT IHWIIUUS RHEA 

tlt 

UNIT HYDRWIPH 
12 END-&-PERIED RiWNATES 

238. 901. 926. 581. 291. 15h. 92. 

TOTRL RAINFALL = 3.?b, TOTAL LffiS = 1.!9! TOTRL EKES = 2-77 

PEM FLLM TINE MAXIHL$l AVERAGE FL3h 
!CFSI iHR1 A-HR 24-HR 72-HR 24.92-HR 

957. 12.~8 ICFS) 116. 32. 3. 51. 
i I i H E S I  2.517 2.775 2.775 2.775 

(kc-Fi l  3. G ,  h3. A3, 

CUWJLATIVE AREA = .43 52 11 

HYDHWAWI AT STATION 513 
FDH PL% 1, RATIO = i.M 

TOT& KRl tFkL = 3.96, TOTAL L W  = 1.19, TOTAL EXCESS = 2.77 

PEAK FLLM T I E  I1AXIM A'IEHAEE FL% 
!CF~I 1~8i A-nk 24-M 7?-HR ?~.??-HR 
W. 12.09 ~CFSI i l h .  77 -.. 31. 31. 

!INCHES) 2.5i7 2.775 2.775 2.773 
(kc-FT) 59. W. b3. 63, 

$8 i t i  t f t  ttt t!i 

HIOTmGRPgH AT STATION 56 
FDH PL% 1! RATIO = .97 

TUTRL MINFRLL = 3.83, TOTAL !ES = !.!7, TOTAL EXCESS = 2.a 

PERK FLOW TiK K R X I M  AVERAGE FLOM 
(DS) iW.1 biiir 24-HH 72-HR 24.?2-HR 

926. 1Z.N !MS) I!?. 51. 3, 3, 
IINCHESI 2.42tl 2 .W 2.5b? ?.Ah? 
!a-FTI 56. 61, $1. 61. 

WPENDIX L - CAVE CREEK 
108-YEAR 2 4 - W i  STORH 
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ail $ti !!t tit: ttt 

t i i  111 ttt f i! !!i 

tit iti itt tlt i t i  ttt ttt t f i  Lit tti i j i  ttt ti8 $ti i i i  $ 8 5  bit f f i  tit i t i  iff f!i tjt iTf i f i  ttt t i$  ti8 t i t  it! t i t  i i i  ttt 

attttttttirjtt 



L t 
b1B K:; t RS56 t 

t t 
ittttttt$ttitt 

?ISEHW)H ROUTE TtlKCUH DETE?ITIBI EffiIN NO. 2B 
l i  Total VOIURP = 43 2C-FTI 
21 Spillway E l e v  = 1412 

614 HS SiORAGE WTII~E 
t8TB 1 NUMbER OF SURREKHES 

ITYP ELEV TYPE OF INIT IAL CDNDITIOM 
RSItiiIC .W I N I T I N  CB~DITIUN 

X .00 WORKIldE H 0 CEFFICIENT 

b18 % LM-LE'IEL OUTLET 
E L N L  !3%,70 ELE'!RTION AT CEtdiER Cii DUKE1 
CMEA 1.78 CROSS-SECTIONAL %EA 

CODL .5B LZFFICIENT 
EXPL .50 EEMNENT M HEAD 

SPILLMY 
CREL 1412.58 PILLWRY CKST EWRTIGN 

SPWID 80.08 S'ILLNRY HlDM 
COB 2.M !Elk COEFFICIENT 
EXPW 0 EXPONENT 'h KEAD 

tO1 

COMPUTED IIUTFLOII-ELN(ll1OM DATR 

UTFLOY 34.69 42.M 63.74 104.63 !7!.81 271.76 411.e4 536.12 '$33.57 1129.91 
ELEVATION 1412.E 1412.12 1412.27 1412.48 !412.75 1413.H 1413.47 1413.V 1414.43 1415.50 

COWTEB STORAGE-XiRM-ELEVATICN DATA 

APPENDIX L - CAVE WR( 

1W-YW 24-#3& STW 
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tit ttt i i f  t j t  tit 

%.% FLOU TIME f i~xiwdjj  fi2;~g.e- ~ v j ~  
!CFS) !%I b% 24% 72* .-. -- m .  

i4 .%-* 

3. !3.52 !CF3 33. I?. 15. 19. 
i l W S i  .?I@ I.698 . i . &@ 1.b78 

!$C-FT) 16. 37. 3Y. 3. 

;ti itt ttt t i t  it! 

iiWRUi' ..' ~,?Hyii 41 ZTATIM 25iE 
FOR PL& I, RATIO = . i 7  

XPE S?fik4jE TiKE Ifi4Ylflfix fi$C&&~ ST$& 
:;c-F?, ;%I $-% <&-:- - .  nx i;+ ?*,q:.-$f! -. 

v i .  13.72 43. 22. . i j  . . 17. 
. -. 

?E+X FLO# TIE K4iiIPLY 4ViPB:E Fi0k' 
iCFS1 !I81 0% 24% 72+ .24.72-M 

33. 13,Z !CFSl d i .  i?. :.-. ip '". !Y. 
I S  ,096 1.634 I A 4  1.634 

@$'&DI): '; - c$zK 
l&YEPR 24-W.R SlCRli 
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i RC-FT i Ib. 37. 37. 37. 

PEAK STORAGE TIE M A X I ~ U ~  AVERRE STOPKE 
IAC-Fi) IHKI 6-HR 24-HR 72-iK! 24.92-HR 

44. 13.93 41. 19. 19. 19, 

PEW: STPE TIHE MRXIM AVERERAGE STAGE 
!FEET! (HRl 6-HH 24% 72-W1 24.92% 

1411.25 13.?2 1410.79 1403.75 1463.43 14W.43 

ttt ttt i t t  ttt ttt 

HYDROGHAPH AT STATIN RSSE 
F M  PL#4 I, RATIO = .94 

PEN FLOW T I E  MAXIM AVEEE FLW 
U S !  IN! b-W1 24% 72-& ?4.92-HR 

I3.  i?..82 !CFS) 32. .,. IP 18. 18. 

PEN STMffiE TIN. MAXIN.8 A'EP&E STORAGE 
IAC-FTI !&) O-HH 24-iK! 72% 24.92-HA 

43. 13.83 41. 19. 18. 18. 

PERK STALE TIME MXIW AVERRGE STAEE 
(FEET) (HR) b-iK! 2 4 M  72-HR 24.92-HE 

1411.17 13.82 1410.78 1483.68 1403.3b 1403.35 

itt $11 tit !t: 1x1: 

KYDROGHWH AT STATION i;SKi 

FCf! NnAli 1, RATIO = .?? 

PER!! FLOW TINE MXlmKl AlZRRCiE FLOU 
IPS) itit) btkp 24-HR 72% 24.92-HR 

32. 13.83 !CFS) 32. 18. IS. 18. 
!INCHES) ,686 1.b81 1 .@I 1 .A01 

I AC-FT) 16. 37. 37. 37, 

FEW: SiDRAE ilE MXIMUM AWAW ST04RliE 
iAC-FT) LIB) b-HR 24-HR 72-M 24.92-# 

42. :3.a3 40. IS. 18. 18. 

PEN SiAM T I E  MAXIHUH AVERAGE S iAE 
!FEET) IHR) (I-& '24-W1 72-HK 24,ESiR 

1410.94 13.82 1410.47 1403.50 !403,19 !403.19 

RPPMDIX L - CAW ERE% 
I W Y E M  24-HOUH STOREl 
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!ti tit i l i  i t t  iti t i t  ttl ?It tti 8% iii !!t rt! ti$ .:ii itt %at tli m tn m rir ttt  t i t  i t !  $38 m at$ it$ ! i i  $ti st! in 

titttittlttttl 
i i 

&i? Ki: i RNB-26 $ 

t L 
ttttlil ltitttt 

CK1B-M SJJT: I N  c w  ?$;++ Si&-?&lN 79 ?jgzE 25 
!! Rex$ Length: 2:&9 FT. 
21 Average Ye!xit;= 6.5 rpS 

i l t  it: ttt ~ t t  ttt 

f~p,q ~ i p $  TIE fi4x1~r Ai,ffi$@ ;izd 
CCFS! Mi b-HF! 24-&? 2 -  24.72-i?4 

33. 14.86 f.ss! 33. I?. i?, 19. 
(I~WS! , I@ i . 03~  !.be5 !*&?a 
{X-Fj) 3. 2:. 28. -- !t. .- 

i i i  



W A T I I K  AREA = -43 50 fir 

Itt tit ttt It! tit 

WROGRRPH AT STATIN HHSG-26 
FOR I! RATIO = -94 

58 FLBM TIHE HAXIFJH AVERAGE FLON 
!CFS) IHR) 5-HR :4-M 72-HR 24.92-W( 

13. 13.92 ICFS) 32. 19. 18. IS. 
!INCHES! ,574 1.615 l .bI5 l.hI5 

Itt tit itt $ti tit 

IP/D@XRAEi AT STATINl REG-2b 
FOR PLAN 1, RATIO = -92 

PEK FLClli TIE MAXllllBI AWRAGE FLU# 
ICFS) !&I h% 24% 72- 24.92-HR 

32. 1 3 . ~ 2  iaa 17 "-, 18, 18. 18. 
IINLXS! .bHB 1,591 1.591 1.591 
!At-FT! 15. 36, 36. 35. 

ttt tit tit tit ttt ttt ttt tit tit ttt ttt ttt tit trt tit tat tit ttt tit ttt ttt ttt tit tit tit tit ttt itt tit ttt ttt t1t ttt I 

t t 
ttttttbttttttt 

RUNOFF SEKKAIED CJ SLMf f i IN  5C 

WE4SIN RUNOFF DATA 

APANDIX L - CAVE CRrm 
160-YEM 241-HMJH STmN 
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CliWULATIVE WiA = -51 SO fl! 

#t i  Lit l i t  t i t  ttt 

BYDROGHPH AT S T A T I N  % 
FOR Pi# 1, RATIO - 1.98 

TOTAL RAINFALL = 3.95: TOTRL LOSS = ! . a ,  TOTAL EXCESS = 2.93 

PEAK FLWJ TIE flRXIIWUl A'IERAB FLOW 
!CFSi IHRI 6-HH 24-W 72% 24.92-HR 
115, 12.93 iCFS1 141. 48. 39. 35. 

I INGtES) 2.551 2.925 2.926 2,925 
i k c -FT I  70. 88. 8% 80. 

r a g  I I t  tti i it t i t  

TOTPh RAINFALL = 3.83, SflTHL LOSS = 1.02, TOTAL EXCESS = 2.31 

U,WT!VE AREA = .51 St? ill 

!ti Lit ttt I lt  tit 

$lDT(OGRfPH AT STATION 5C 
FW PLAN I! RATIO = .95 

TOTRL RAINFKL = 3.75, TOTAL L C B  : 1.92, TOTAL EXCESS = 2.74 

WPENDIX L - WE CREEK 
108-YEAR 24-BM ST@?# 
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ti9 fit i i i  tit ttt 

i i t  ilt zit fit it$ 
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b?7 579. Lc tHEVEL CUTLET 
ELE'IL 1392.23 ELEVATlDN AT CENTE8 M GUTLET 
CRRUI 1.78 CWSS-SECT!Of%lL ARER 

CCM 6 C@€FFIC!ENT 
EXPL -50 E X F V W T  OF &AD 

Sf'ILLWFIY 
CREL 1408.0B VILLWFIY WEST ELE'iATIOtJ 

SFMID a . 0 0  SPILLWAY WIDTH 
COON 2.63 WEIR E F F I C I E N T  
EX& 1 .SO EXWNENT M HEAD 

ttt 

COMWTED !BTFLO#-ELNtZTiON DATA 

WTFLOW .00 .00 7.59 8.54 9.76 il.38 13.65 17.06 22.75 3 4 4 5  
ELEVATION 13991.08 1392.20 1392.99 1373.19 :393.55 1393.97 !394.74 3 9 5 1 7  13W.24 !453.00 

STORAGE 0 1.28 I.?? 2.88 2.15 "57 ?.7? 3.31 4.58 5.m 
OUTFLOW .BB .0B 7 3 9  5 9.54 1.76 1 13.65 1 7  18.77 

ELEVATIOX !391.80 1392.28 1392.98 1393.00 13?3,19 133.50 !393.97 1194.74 139b.17 137.08 

STORAGE 8.74 10.H 25.08 $0.00 a.37 $1.45 $3.27 65.E $9.88 '9.32 
CUTFLM 22.75 23.92 29.42 3 4 . 6  35.85 47.97 35.43 143.29 245.51 405.37 

ELEV&TIO?4 !3PP.24 1?88.@ 1484.00 !408.&8 14B5.04 !4#8,lb 6 149t1.64 14R.00 1489.44 

STORAGE 80.55 81.00 33.31 34.00 97.38 !%,a 
OUTFLilW 014.71 031.24 879.58 1130.41 1265.12 1721.31 

ELEVATION 1409.9h 1418.00 1418.56 1411.m !411.24 1412.05 

I11 111 tit ti! Jtt 

H Y W H  AT STATION tS5C 
FOR RM 1, RATiD = 1.55 

PN nun TIME MAXIM #IVERM FLM 
lVSI IHFil 6-HR 24-HH 7211R 24.9?-riF: 

35. 14.25 (CFS) 34. 21. 20. 20, 
!INCHES1 ,613 1.512 1.512 1.512 
(AC-FT1 17. 41, 41. 41, 

WM S i @ R M  T I E  MAXlNUH A V W M  STORAGE 

APPENDIY L - CAVE CHEEK 
1H-VERR 24-HWR STW 
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ARK X?$$ TINE 
iCFS! (I#!) 

$4. 14.17 

iii ttt iii 



H'IOMMH AT STRTICN RSX 
FOR PLnN 1, RATIO = .54 

PERK FLOW TlHE MAXIMUU A W K E  FLOW 
ICFS) i i q )  biac 24-HR R-HR 24.52-HF! 

33. 14.17 !FS) ah* 2%. 20. a. 7- 

IIIICHES) ,601 1.4ab 1.466 !.4bb 
iRCfT l  16. 40. 40. 40. 

PERK STORAGE T I E  MWIIRB1 UVERRE STEWE 
(RC-FT) !#I 5-wc 24-HR 72-HR 24.52-W 

55. !4,17 54. 27. . ?b . 25. 

PERK STBGE T!HE NAYIMY AwAGE STRGE 
(FEET) MI O M  24-HR 72-HR 24,72-IR 

1487.9 !4.!7 1407.27 1408.14 14M.10 1408.10 

t l i  tlt it8 t i t  tit 

HYDRCIGRWH AT STATION E55C 
FW PLRN 1, RRTIU = .Y2 

PEAK FLU4 TIHE MYIW AVERAGE FLW 
ICFS) !HR) b-Wi 24% 72-HR 24.92-HR 

J3. 14.B i f f $ )  33. 20. 19. 19. 
(INCHES) ,597 1.458 1.450 1.450 

IE-FT) 16. 48. 40. 411. 

FERK STORAGE TiHE MXIHLHI AIlERKE STORM 
IX-FT) iHRI 6% 24-HR 7 -  :4 ,?2-~~ 

54. 14.17 52. 26. 25. 25. 

ttt tit t l t  i t$  ttt YtL ttt tti t t i  t l i  ttt ttt tit $ti it: Ltt tlt tit ttt it$ ?ti i t i  Lit t l t  tit tit t t i  i l t  l a 6  I11 i t t  tit i t$ 

tttlttttttitti 
I L 

b3a KR r RKX-26 t 
t t 
jtttttttittitt 

KINEflRTIC MEI YWETE IN PIPE FRDM SUB-BRSIN X TO NODE 26 
1) Reach Length = 2460 FT. 

PKNDIX L - CRVE CREEK 
IM-YEH 24-HWH STGM 
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2) Avg. Yip? Diawter = 3' 
3) bteraqr +l-iQ : 6.4 FFS 

ttt t i t  ttt !tt ttt 

LL+HED r(]?iF:@rjC 
IIRRIII8.E ii?E STEP 

ID? SHiir!N IS A I?INl@B! 
ELEHENT iiiW I? DT DI p;*; 10 t j j  r ~ L v r  ' s ~- g a j i ~ f i  

iE&K CEiERiii  
i!!iN) !:TI i F S 1  !$IN) ( I N )  i,:fi) 



iClNTINU1TY S U M M Y  ( K f T i  - I N F L M  48.746 EXCESS. ,@8 OUTFLON: 48.629 W I N  STORRGE= ,125 PERCENT E?RR= -.828 

IHTEKWLATED TO SPECIFIED C@WTlrTION I N T W A L  

t i t  t l t  ttt t i t  t i t  

C W U T Q  RIbEtMTIC PARPETERS 
VW(IA5Y.E T I E  STEP 

(DT SW I S  R t i l N 1 K W  
S L E M T  Wil9 M DT DX P E N  T I &  TO VilLUME FAXlWJM 

PEW, CELEHITI 
I M l N i  i F T )  (CFSI ( M l N i  I I N )  #PSI 

I H i W K R T E D  TO SPECIFIED C'MIWTRTIOH INTERVRL 

P W  FLOM T I E  MXIM &EVERAGE FLOH 
!CFS) (HRI h% 24-M 72% 24.92+ 

34. 14.17 ICFSI  33. 20. 28. 20. 
(IiMS) .ha2 !,4& 1.46b I .4bh 

IRC-FT! 17. 48. 40. 48. 

CUMULATIVE AHER = 31 3 N l  

COHWTED K I M T I C  PPMMTERS 

APPEMDIX L - CRW CMM 
100-YEAR 24-lUM STOP8 
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tit tit i!t tik $t i  

$ti ttt I t$  t i t  $ti 



33, i4.17 ~ C F S ~  ;A# '3. 19. 19. 7- 

!!NCWS) 5 9 7  1 ,445 1,445 1.445 
IAC-FT! Ib. 411. 411. 40. 

CW?URTI!'E RHEA = .51 50 El1 

t i t  t i t  it8 tti tit it: i t i  t i t  !tt t i t  t i t  it: ttt t i t  tit t i t  i t i  tti it? i l i  it? it* tit i l l  tit tit Jtt i l t  tit tit l i t  t i t  tit 

tttttttttttttt 
s: I 

b44 RK t HC26 1 
t t 
ittttttttttttt 

ChYRIEIE S W K E  RLWBF AT NODE 25 
R1156-26 t RK5C-26 

itt 

$ 8 8  ttt t i t  ttt tit 

HYWCDGKAPH H i  SIRTIC% HC2h 
FCR PLRN 1, RATIO : 1 .BB 

PEAK RBI TIME PfXIIi'84 AVER&% FLOW 
ICFS) IHH) 5-HR 24+R 72-W! 24.92-HR 

( CFS I 67. 46. b8. 14.25 39. 39. 
! I !  ,557 1,595 1.585 1.535 

!AC-FT) 33. 80. 3B. 88, 

C M T I V E  PkER = .94 SQ I?! 

HYDM6RW RT TTRRTIO W b  
F m  PLIN I, RRTIO = .97 

PEA! FLOW TIEE MAXIM RIlEAME FLOW 
!FS)  IHH) b-HH 24-HH 72-MY 24.92-# 

b7, !4.09 iCFS) .. bb. 37. 38. 38. 
I INCHES) ,647 1.5% 1.556 1.55b 
itX-FTi 33. 70. 73. 79. 

t i t  itt Itt tlt tit 



T ~ Z  WiXlXItaSI A W G E  FlFd 
SF') bt. u !I%! S-ER 24% 7-  ~ , ?4.?-?-uR 

~ i .  14.a 15~s) 65. 3.9. :g, s, 
!ipxEs) ,- 145 !,= 1 s 5 3  1,535 

7i. 32. 77. i7. 

lii i t t  rtt iit !It 

s x  FL# TIE W i I M  Ri,%F;rn FL@! 
{ ..-" .*a) iHRi 6-Xi 24-M 2 ?4.?2-# 

!ES) 
-- 

66, 14.89 b5 , .3, ;? . i? ", . 
I IRHESI .A45 !,31 1 .Sf 1 ,5$! 

I ti-F - .. 32. -- 
: I  73. i!. 77 .: ; , 

ttt it; $8: tdt ttt 

t i t  i i t  f b t  $ti t i$  i i i  tit ! t i  t i !  tit i f l  i i t  bit !ti it! i t!  it9 if! i l i  it! i t i  t i? i f !  $ 8 8  !it fi? ttt it! $it i!! f !?  $ti $8t 

%PPEND!X L - mK CEEK 
I@-YEM 24-tm 
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t i t  

l i i  ttt t i t  ttt t i t  

HYDROMY'# RT STATION Kwh-28 
FOR PLAN I, RATIO 2 1.80 

EAK FLON TIRE ilAXIHUn A'KME FLW 
(CFSI (MI &-HA 24-HR 72% 2 4 . 9 2 3 ~  

M1. !4.3 !CFS) 67. 40. 39. 29. 
! INNS!  ,657 1.555 I.% t ,555 

Kt-FT! 33. 79. 79, 79. 

CUMULRTIYE ARER = ,94 Sir MI 

i .4 tit ttt it: ttt 

HYDROGRAPH AT STATION RN2b-29 
FOH PLAN I, KATIO = ,i7 

PEAK FLiM TIHE MYINW RVERRGE FLW 
(as) !HE) A-HT( 24-MQ 2 -  24.72-HR 

67. 14.33 ICFS) hh . 39. 38. 3. 
I I W S )  ,649 1,53 1.5% 1.53 
! AC-FTI 33. 77, 77. 77. 

itt tit i t¶  Ilk i t i  

PEAR FLOW T I E  MAY IN# A'IERRGE F!CQ 
I P S )  IHFO 6-HR 24-HR 7?-PL 24.92-PR 

66. 14.25 ICFS! 65. 38. 37. 57. 
IINCHES) ,b45 !.51Y 1.519 1 .:IS 

!AC-FT) 71 
.A. . 76. 76. 76. 

CUMhATIW AREA = .94 Sll NI 

ttt tat i l l  ttt t i t  

t N D M W  AT STATIN RH26-28 
FOH RhN 1, RATIO = .94 

PYENDIX L - W E  CREEK 
I@-YEM 24-HOW( STOM 
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I 6% LU UNIFCM LO% RRTE 
STRK 2 7  IRITIAL LUjS 
CiiTL -17 WIFOM LOSS RATE 
RTIW 25.56 F'ERINT IFER'!lilUS 

. 

$7 UI! SCS I!I?ENSIONLESS UNITGWH 
TLbG -21 LAG 

I i t t  

UNIT HYQfCWRW1 
15 ENDM-PERIOD UHDIEIAIES 

555. 4 2439. 351 ,  1231. 7 .  419, 
48. 28. 16. 9 .  1. 

~ TOTAL AAIMCNL = 3.96, TOTHL LIES = 1.55, TOTAL EXCES : 1.41 

PEAK FLOll TINE YAlIWl AIRRhEE FLDN 
!CFSI IHRI 6-HR 24-HH 72-% 24.92-HR 
2582. !2.98 !ES) 2&9. 82. 79. 74. 

IiKHES) 2.114 2.40h 2.407 2.157 
!PI-FTI 143. 163. lb3. lb3. 

i l t  t t t  .. t l t  iii t i t  

HYLKGRAPH R i  STRTIDN :A 
FIX PLAN 1, RRTIO = 1.00 

I TOTAL RAlNFRlL = ;.YS, TOTAL LOSS = 1.55, TOTAL EXCESS = 2.41 

AAK FLOlJ iiME HAX1MI.I AVEME FLW 
! aa !HR) Q-HR 24% 72-# ~ 4 . ~ 2 - H R  

RPKNDlX L - iAVE C E K  
100-YEA8 24-HltUR S T M  

Page :qb 



! t t  ttt i ~ t  tit $ti 

HYDRW!PR!! AT STATIPi 54 
FDR PLHEI 1, @Ti0 = .C7 

ilYlifiGP@i! HT STRi i l rN :R 
FOR P M  1, KTIU = .?5 

tlf i s i  ttt tit $ti 

?EM FLCV TIYE )$,11y~ fiv5qa &fig 
!iFS! iHRi b-!6 2 4 - 8  7" 224.?2* 
;$?[. 12.B w, '?&I, 7 .  is. 77 ,.., .- , 

; 3 .  

LIWES! !.%I 2,257 2.138 2..22~ 
IX-FTl !3?, .-. 151 . # C  

:d l ,  



tit ttt bit tit ttt 

H Y W R W  AT STATION :A 
FOH PLM 1, MTIO = .?2 

TilTW. HAINFULL = 3.64, TOTAL LIES = 1.46, TOTAL EXBSS = 2.18 

XHI: nw TIE MAXIM AKRAGE FLeki 
ICFS) i8R) 6-wi 24% 72-HF! 24.92-HR 
2354. 12.88 iCFS) 26Q. 74. 72. 72. 

iiNalES) 1.708 2.177 2.178 2.178 
!K-FTI 129. 147. 197. 147. 

MUATIOE RMA = 1.27 SO HI 

ltt ttt tat t t t  ttt ttt tit tit tlt it$ ttt ttt ttt Ltt Lit ttt ttt ttt LLi iil tit tit ttt tlt 

ttitttttttttfi 
t 1 

058 KK t FW-27 t 
I t 
tttttttitttttt 

M K I N M  RWTE IIN W I B L  FHOtI SUB-USIII Sir TO b!ME ? i  
1 )  Reach Length= 3600 FT. 
21 Rrerage '!elccity= 4.6 FPS 

HYWHWH RWTITING DRTR 

ttt tit tlt ttt ttt 

H Y D F E W  RT STRTION HM5R-27 
F9R PLAN 1, RATIO = 1.M 

PEW( FLObI TIHE MXIWH A'!ERKE FLLY 
( P S I  IHR) 6-HH ?44# 72-M 24.92-HH 

ICFS) .. 28: 7'1. 2231. 12.33 82. i?. 
IIKHES) 2.114 2.4% 2.4~77 2.487 

IK-FT) 143. 163, 163. 163, 

ttt $ti ttt ttt iii 

WFENDIW L - CAVE CREEK 
100-YEOA 2 4 W  STURN 

Page 298 

$ 4 4  tit ttt tit ttt tat tit ttt lLt 



A T !  A = i .27 5G in! 

t i t  tit i t t  ti$ tlt 

tit i!t itt $it 

PEAK Fim i!nE MRXIN-q PVERAE 
i?ESj ,-. -. ~HX! "-8 - .  2 4 - ~  - '23.92-a 

(a$ '~$7,  76, :. ij, :, !A .  

* !  i.961 i.iL* .,?: &.A ? 3-J ?,2:B 

!AC-FT! 133. i=i z - 2 .  151. 1:: Le i .  

It1 t t t  tit s t  t i t  



t i t  t i t  t i t  ttY tit It1 ttt t l t  ktt t t l  t i t  t!t i t t  t i t  tit t l i  i t t  ttt t i?  tit ttt t$t t t t  t i t  t i t  t1t LLt tit ttt Lit tit t i i  it2 

bb5 BA SUBWISlN C!!MACTERISTICS 
TAHER .A9 SUBBASIN UitEA 

PRECIPITATION DRTR I I 

STilFiti 3.96 BASIN TOTAL PHECIPIiRTI% ! 
I 

IrXHEfiENTRL PRECIPITRTIW PATTERN I 

,a . $3 .08 .Bn ,0@ ,a1 88 38 
I 

:00 :! . -- .a8 .a0 .20 -60 .00 .W0 .00 .M .BB 
.oe . 90 ,m .BN . $0 .a .3a . a5 .a 
.00 .@a .$a . 20 ,a .$a .ON .*a ,m 
.a0 .a0 .a -88 .a . a0 ,a0 ;I ;; ,a . a0 .OB .#a ,a .0a -00 .m .& .08 
.a ,a A@ .BB . 9 ~  -#a .88 .B .BB .as 
.a8 .m .08 .IW .8a .a0 .w0 .@a .BB .m 
.@a ,oB ,R! .BQ .0E .a .a ,a ,011 .'$a 
.00 .OO . 85 .00 .08 .a .a0 . i2i .a ,@ 
. Ofl .a .a .a .OO .a0 .m .Bn .B5 .a 
.a .aa . @B . 20 , a0 . aa 3 0  .M .a .pa 
.a .a .UB .a8 -00 ,811 .00 .01 . BII .6! 
.0! .$I .81 .O! .a1 .01 .H , kX .E 
.a3 .8? .89 . 07 ,a! .01 .01 .a! .b1 .9! 
.%1 .8! .91 -61 .B1 .0! .88 . OB , @?! ,3@ 
. ~a . ~3 .8a .a0 .20 . aa ,a0 &a .si  ,54 
.00 .m .BO .a8 .SB .fin . 00 .m 3 5  .*a 
.a5 .BB 4 0  .a .a .BB .re .a .a8 . 80 
.m .a0 .a ,00 . 00 .BB , a0 .BE .a ,Be 
,a5 .a0 .a .00 . 00 .a8 .&a .a .a .ha 
.a .a0 .08 .JB .BE .88 ,B¶ .M .$a ,611 
,a .@ .00 ,110 $8 .00 .M .B .B0 ,130 
,a .@a .a .a0 ,% .@ .@a .M .a5 . oa 
.a0 .ao '80 .on , $3 ,813 .0a .a .au .OR 
,011 ... 0B . ulB .a@ .OQ ,811 , 00 .90 . 00 .M 
-88 .a .an .@ 20 .a .BB . aa .TON a 
.@ , 00 .86 .0Vi .oil ." e$ .00 .53 .00 . 9O 
.a5 .50 -80 .a0 .00 , @0 -85 .a 

bbh LU UNIFORII LOSS RAiE 
STRTL .3 I i i i T i k  L E S  
CNSR -25 UHlFORH L f f iS  RRTE 
R T I W  26.08 PERCEM l B E W I O U S  &A 

MPENDIX L - CR'E REEK 
IOO-YEAH Z4-HMIR STORM 

Page 35# 



l ~ ~ l ?  X!D%;fiHflF!i 
26 Z@+-F&!i)> G$D!+X?;S 
-.. 
!?!. '3. 53.3, 562. - - 7  

A?. 212. 44;. M!. .3!. 254, 
=A. 48. 

. . . . 
3 * , .- 

1%. 141. 182. 76. 38. ~i . .". .... i i 

9. 7 , . J. 4. 2. !. r 

FW FLilvi TlHE %W 1MLM RVERAGE EM 
~JS! (#I b 2 4 4  3-w, .:{,?:-# 
985. 12.25 ICFS! i54. 47. $5. 45. 

i!WSi 2.aB 2.523 2.5% ? =.-,i. 
*."ZV 

I#:-FTI 75. 'LZ. :-. 92, o: 

i t$  t i t  i?f iii 

is! t i i  i t i  f i i  f j i  

?f;8B$RPH AT SiRTI@+ ., " 3 
FOR PMi 1, HAiiO = .?7 

FEAK ;LC~.: T Y ~  HAXikV RWAGi RE4 
(CFS) !If!! b+,R ?$-HE 72* ?$*q2+*? 
952. 1225 ICFS) 148. 15. 43. 43. 

~!~cKs) !,~i@ 2.13! .4:4 -. ? a73 ..- 

IRC-F!! ?4. Ha 8. 3. 

.WD!W L - CHVE CHEEK 
!a&!@& 3-rn s?~g$ 

Fqe 381 



ttt iit $ti tit i t i  

iiwROWWH AT STATION 5E 
FMI PLAN 1, RATIO = -95 

TCTAL RAINFALL = 5.75, TOTAL LOSS = I.%! TOTAL EXCESS = 

tti tit tit ttt 

XYDH06RAYH AT STATIUN 5B 
FOR PLAh I! F.:ATIC = :?4 

TOTAL RAINFALL = T.72, TOTAL LW = 1.37, TOTAL EXCESS = 

PEAK FLOW T I E  HIIXIWJH RilERAGE FLO# 
{ w ~ j  l M 1  6-nR 24% 72-Hi( 

922. 12.25 !CFS) 143. 43. 42. 
! I K l E S i  1.941 2.33 .i.-a 
(AC-FT) 71. %. 9ir. 

itt tit tt: tit 

HYDRKHWH AT STATION 5B 
FLY NAN 1, PATIO = .?2 

--- 
iurAL RA!XkL = :.04! TDTAL LO$ = !.:5, T O N  EXES$ = 

PEPX FLON Ti lK MAllMLM AVERAGE FLUH 
!CFSi iliTIi 0-HH 24-nR i2-HR 
980. 12.25 !PSI  139. 42. 41. 

(INCHES) 1 . m  2.295 2.273 
!D-FTi 69, 94. 84. 

2.38 

24.92- 
42. 

2.576 
97. 

iit 

?,3 

24.72-Hi( 
4';. 

2.353 
86. 

ttt 

i iiq .,- 

24.92-HH 
41. 

2.275 
84. 

AMPENDIX L - CAVE CREEK 
1'20-YEAR 24-HWR STOM 
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$ii t t t  I t l  itb i t?  

R?PE?iD!X i - CA',X CREEK 
!@-EN! ?4-m STLW 

Page :a3 



HY%OGWH AT STATION HC27 
FEii PLAN I, RATIO = .Y4 

PEAK FLm T!K EI(IY IHUH AWHAG- FLDW 
I f f 5 1  (HA) &-HA 24-HA 2 %  24.92-HR 
387b. 12.35 !':FSj 4!!. 12B. 115. 115. 

i INaKSI 1.954 2.277 2.273 2.278 
IUC-FTI 204. 237. m. '237. 

itt ttt itt ttt ttt 

HYDROGHAPH AT STATION K27 
FOR PLAIi I ,  RATIO = .YZ 

PEAK FLW T I M  tRXIHUM AVER&?£ FLG9 
'ICFSI (HA) b-HA 24-HA 12% 24.92-HR 

3W. I2.33 ICFS) 4@3, 116. 112. 112. 
(INMEs) 1.982 2.217 2.21Y ?.?I? 
(K-FTi !VB. 231 01. ~i -"A. 

q- 

!ti f i t  ttt i l t  t i t  t l t  ttt ttt ttt ?ti ttt tti it! ttt ttt f t t  i t$ ttt t i t  tit i f i  i t$ ttl itt t l t  tlt t i t  ttt ttt ttt tit t t i  t i t  

tttttttttitttt 
t t 

672 1 RM27-28 t 
t i 
i lttiitttttttt 

fMINGLf l  RWTE I N  CHANNEL FRZ? l8M 27 TC! ffiDE 23 
!i Reach Length: 5@ FT. 
2! Averaoe Velocity: 2.2 FPS 

IflDRUGRW!l WTIMG DATA 

t i t  

tit i t¶  i i t  tit tit 

tlYRG6RPXH AT STATION RM27-3 
FUt PLm 1, RATIO = 1 . N  

PERK FLEX T I M  MXIM U(VEERRG EL34 

mD11 L - CAVE C.W 
iWYERf( 24-HWH STORn 
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iii 

F-TM FLM 

3x4. 

t i i  $19 t i t  t i t  

CU!-?Uil i ;E RREA = !,95 SO HI 

t !$  ;!t trt  t i t  

H Y m Q P U  4 i  SIRTIC! RV2728 
Kt? RAN 1 ,  RATIO = .9? 

&TQ43IX L - [A'S LqZk; 
!%-YER? 24-l!@R ST@# 

Page ?E 



PEAK FLG9 T I E  %XIW A'IEHAGE FLlrH 
!BSi Pdk) 6% 24-HR 72-iiR 24.72-Hk 
,837. !2.42 ICFSI 4@. 116. 112. 112. 

(INCESI 1.702 2.217 2.210 2.218 
!At-FT) 198. 231. 231. 231. 

CWLRTlVE MEA = 1.95 SO HI 

Xtt t i t  ttt t t l  ill ttt t t t  ttt ttt t i t  t i t  ttt Lit 1st ttt t i t  ttt ttt ttt ttt i t t  t t t  t t t  i t t  t t t  i t t  t i t  t i t  t t t  ttt ttt ttt ttt 

ttttttttttttit 
1 t 

677 I!! t #?8 t 
r t 
ittttttttttttt 

COU8lNE SIIRFRCE R W F  AT NODE 28 
kfl26-28 t HM27-29 

ttt 

$11 t t i  t t t  t i t  ¶tt 

HYDWFUH AT STATION PC28 
Frn  PLAN I, HAT10 = 1.08 

F'EPX FLOW T I E  MXIM A'tEkAGE FLOll 
ICFSI ! W l  b-W 24-HR 72-HR 24.92-HR 
3?37. 12-42 I E S I  499. 169. 162. 152. 

(INCHES1 1.AQ 2.159 7 i b l  !.I51 
IRC-FTI 243. 3 4 ,  334. 334. 

Lit ttt t t t  t4t t i t  

HYIIROGRWH AT STRTIOE! HCZB 
FOR PLAN 1 ! PATID = .9? 

WIK FLOW TIHE MAXIkY AIIERM FLOE 
!cFs) M k l  5-l!8 24-HH 72-HR 14,qz-H 
330.  !2.4? (CFSI 492. lb3. 157, 157. 

IINCESj 1.546 2 .  2.0VB 2,070 
!GC-FTI 237, 323, 323. 323. 

CWATIVE AREA = 2.90 SO HI 

Wf'ENUII: L - CAVE CKEE 
IBB-YEP8 24-WM STORN 
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HYOROW ROUTING DATB 

ttt 

i i t  ttt t i t  tit ttt 

WKGMPH AT STATION RNB-29 
FOR PLAN I, LqTIO = 1.08 

PEW( FiiM TINE flAXIHUn BVERM FLOW 
!BS) (M) A-HR 24-HR 72-HR 24.92-HR 
21%. 12.9 ICFS) 499. 166. 162. 152. 

(INCHES! 1.b02 2,155 2.158 2.158 
!AC-FT) 248, 533. 333. $33. 

ttr i i t  tit irt i t t  

H Y U M  AT STATION M a - 2 9  
FOR KPH 1, PATIO = .97 

PEAK FLOW T I E  tiRXII?UM A'IEHAIrE FLON 
I F S )  ihT'0 A-HR 24-HR 72-HX 24.92-HR 
3031. 12.50 ! a s 1  432. 162. 157. 157. 

!INCHES) 1.545 2.085 2.887 ?.a87 
IRC-FTI 237. 322. 322, 322. 

$it itt ttt %ti tit 

HYDROGW UT STATION Rfl29-29 
FOR PLAN 1, RATIO = ,95 

5% FLO# iINE l!RXIM AVERE FLODW 
(CFS) IM) 6-HR Z4-HR 72-HR 24.92-F& 
2766, 12.9 I E S )  471. 159. 152. 153. 

!INCHES). 1,511 2.041 2.543 2.043 
I%-F?) 234. 315. 316. 316. 

t i t  t i t  iii tit ttt 

APPENDIX L - CAVE CREEK 
IN-YEAR 24-HOL#( STWJl 
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!it tti t i t  t i t  

EbX EL". TINE P!4XlttllM #vTR%E 
:CF$) 4)) >,  . b-m ;d-#R ?%,# ,. . 
.23?). 12,;g ILC;) ps, !54. i4a. 

:!tWS! !.401 1.7?7 ! ,777 
(Z-fij 225, a,. ::$$. 

i l t  i t i  $St t¶t tit: t i !  itt $ti aft i t t  ! i i  ttt t t i  i t ;  %ti f t t  ilf !ti t i t  i t$  Pit ti9 i t% iir tdt Pii t i t  t i t  rtt fdi Lit t i t  tit 

;pEpJ!i i - 
ItB-YE$fi 24-iKfiBI STOXM 

Pape 339 



$89 LU :?IIF%qN LOSS RHTE 
STRTL 2 9  IN IT IPL L G  
'3tiTL ,@ U N I F M  L E S  EGTE 
R T I F  2.18 PEREM IMFSftIIOUS ARE$ 

W I T  HYDFtiGMPH 
B END-W-PERIIW ORDIWITES 

i213. 17%. 784. 305. 117. 45. 18. 

TQTN TALbIWPlL : !.9S, TD7& LUSS = i:B, TOTH? EXCESS = 2.76 

PEAK FLUW T I E  E I A X I m  HKRRRE ?LON 
!mi !HHI b-HR . 24-HR 1 -  24.92-flR 
1431. i 2 . a  iCFS1 15%. 41. 48. $0. 

! I W S )  2.514 2.756 2.751 2.757 
!K-FT i  74. 91. 81. 81. 

CLWHTIVE ARER = 5 5  SO f l l  

i t &  tit it: tti t i t  

KYWt06WLPH AT STIYIIM 5D 
FOR P L M  I, RATIO = 1.B0 

TOT& KAlNFPLL = 3.96! TGTAL LOSS = 1.28, TGTRL EXCESS = 2.7b 

PERK FLOW TIME M A Y I M  HVWRGE FLOM 

PPENDIX L - CRVE CREEK 
IRE-YE& 24-HUUR STORH 
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t!i $ti tt! tt i  iii 

HY~KOWIPH AT 'i7A?IC$; 52 
FB P.M !: RATIO = .75 

2 4 TIE @q!p&q si~,?bx .;L~w 
ICFSI (HRI Z~-M 7.2-rn 24,92-% 
i555, 1'2,fi~ i .-, .. i i41 .  38. 57, 37. 

~ 1 ~ s )  2.353 3 7 4  2.574 2.574 
iJv-:ii .. -. ,.- . . , 78. I & .  76. .:a. 



FUR PLAt4 I, RATIO = .5.2 

i A I L  = 3.54, TOT& LOSS = !.17, EYES = 2.47 

PEM FLm TItE MXIM AVER& FLW 
iCFS) !HR) b-HR 24% 72-HR 24.92-M 
1314. 12.68 iLFS) 1%. 37. 35. 33. 

IINCHES) 2.287 2.473 2.473 2.473 
LAC-FTI 68. 73. 73. 73. 

iti  tti ttt itt tit ttt ttf ttt t i t  ttt tit t t i  ttt tit ttt t i t  ttt t t f  t i t  ttk tit t i i  tit i i t  it! tti ttt t l i  i l l  i t t  i t i  ttt ttt 1 
tttttttttttttt 
I t 

bSI KK t kS5D t 
t i  
fttttttitikttt 

MSEH'I@Z RWTE lW&H UETENTIM W!H NO. 7 
I! Total Volume = 120 AC-Fi. 
2) Spi!lway Elev = 1 3 2  

595 RS 57MbE RLLFING 
K I P S  1 NUHER OF SUMEACHES 

ITYT' ELN TYPE OF INITIRL KtDITIDN 
RaMIC .00 IN!TIbL CCI4DITION 

X .5B ml(IN6 R RND D COEFFiCIEI4T 

tit 

ttt ltk tit tft tit 

HYDHOERWH RT STkT!ON RS5D 
FM( PLAN I ,  HATID - !.a@ 

PEN now TIME MXIM AVERAGE R% 
ICFS) IHR) 6-HR 24-HR 72-M 24.Q-HR 

38. 14.42 i F S )  2.8. 15. 15. 15. 

APPRmlX L - CAVE CREEK 



?EWt STORAE TIE $&l!m #,!E&-$ : : ~ ? f i ~  
24-w .- :.- 

i?C-FTI <#I b-HR j--,%, ' 2 4 , ~ - g ~  
14.42 b7. -- 2:. -- 22. :A, -- 

at  tit ??t i r i  tit 

PEM ST@&E i i E E  hj&;l~#$$ $i i 'm~~ :T@& 
!X-FTI id ;q-i% 7 2 - ~ ~  ;4.$?+~ ?,. . 

th. 1 4 3  "". &5 ::. 22. 
7- 

PEAX S?&E TINE  flex!;?^^ ~VEG;Q~: 
(FEE?! iK! 6% 24-ilR -. ;>>-% >&,72+2 

! ? I  14.33 3 1 . 3 b  j37;,3 ;3!5,!.2 i375,i.i 

?EM FLOY TINE $ $ 1 ~  fi!!~%a rL& 
g$] !%i b-?fi - 74% 72-UR 3.?2-* 

'2. i+,z i ~ ~ s 1  3, i4 .  . i 4 . $1, 
J .4& .," ~7 .%i . q57 
<&C-F?) i3. '23, Cd. 72 A". 

-- . . 

ifENDII L - CAVE LEEK 
!H-YE% 24++ALk STEM 

P q e  3!3 



W U I A T I V E  AREA = -55 SO MI 

Itt t i t  btt I l t  ttt 

HYORDGRAPH AT STATION S 5 D  
FOR PLAN I, RATIO = .94 

P E X  ROW 
K F S )  
3. 

PEN STORAGE 
!kt-FTI 

64. 

PEM ST&@ 
!FEET) 

1?3!,28 

ttt it: ttt 

H Y D R V M H  AT STATIOtl k55D 
FOR PLAN 1, RATIO = .92 

PEAK F L M  T I E  
!CFS! CiWJ 

28. 1 4 . 3  

M A X I M  AVER&€ FLUU 
0-Hi? 24-M? 72-M? 

ICFS) 27. 14. 13. 

MXIM 1IA1VERALE STORAEF. 
'-a 24-iW 72-iW 
bl. 31. 38. 

IAXIHLN NERAGE STAGE 
h-M 24% 72-b? 

1 ~ , 6 1  1374.55 1374.53 

itl Ltt tit t i t  ttt tit tit itt t l t  tti t f t  ttt t t i  tri tt1 rtt  i t i  tltt ttt t i t  ttt itt ttt t l t  i t$  i t i  t i i  t i t  i i t  tit Lit tti tlt 8 
ttttttttittttt 
1 t 

659 KY S RSD-29 1 

180-YEAH 24-WAR STOW1 
Page 314 



!tt tst t i t  !it tit 

pf# F!F& gnE Ef i i iF i f l  4IjfiJGE F p l d  
.:p'S1 '24-& .. .. .-* lilRi 6-Hk - ;j.52<# -- >y. :4.&7 ic;= I _  *i 78 "". 15, . id ,. id. 

i iHCtES) ,457 i.$$j ! ,$24 i . 8 ~ 4  
IkC-F?) !:. T% ... 33. 7p d*. 

PEAK FL@ ?I,% 3AXIlW RViR6E Pi% 
!piit &-"X 
~X~ ". 8%) 14-$j( -- - :.- ~+,F?+K 
.- n. !4.h7 mi .>q i;. !4, i i .  

iitKJCX3 ,*.W .9$3 , y s  ,963 
'28, !kt-FT! i 4 .  -.A, -... ;a 



t i t  it: t i t  ttt 

~ W I O G H P Y H  AT STRTIO?I W k 2 ?  
FOR W L A N 1  f i hT i l  = -94 

PEK F L M  TIHE M&XIHUM R'EPffiE FLLW 
iCFS) IMi 6-HR 24-HH 72-!iR 

28. 14.67 !ITS) 27. 14. 13. 
(INCHES) ,461 ,928 ,923 
(kc-FT) 14. 27. 27. 

i t i  i i t  itt ttt 

HYIKIVGRAFt 4 1  STATIN MD-3 
FDR PLRN 1, RRiIO = -92 

t!t itt tit itt i t i  t i t  ltt ttt ?ti t i t  tit ttt tit t i t  $11 ¶ti L i i  tit tit tit t l i  i i t  i f¶  tt i  t i t  t i t  itt i t¶  t i i  Lit tit ttt ¶ti I 

SUBWIN RLtIDFF DATA 

13 PR STLM 3.96 BASIN TDTRL PHECIPITRTIW I 
14 P I  INCHEKNTAL WfCIPITATIW PRTTERN 

,DB .SB .0B .OO .I#1 .&! .B 0 ' .E0 .m 
38 .I#1 .BE . UB .I#1 .@ 3 0  .IW .00 
.88 .ria .DB .BB .@m .a5 .@m .80 .OB 





HTCK!GRWH n i  STATION 5E 
FOR KAN 1, M i l 0  = 1.B 

TOTAL RAlNFWL = 3.46! Tiilk LE = IA?, TOTAL EXCESS = 2.87 

Wl'IW(OM(WH AT STATION 5E 
FN KAN 1, RATIO = ,97 

TOTW RAINFHLL = 3.93. TCTL L M  = !.$?, T O N  = 2.77 

$t i  t l t  t l t  ttt ttt 

HYifGHWH AT STRTION X 
'iEi PLM I, RATIO : :95 

TCTW RHIIFWL = z.75, TOTAL LES = 1.05, TOTAL EXCESS = 2.78 

CWRTIVE AREA - 1.59 5Q M I  

tit. i t i  ttt t t i  I t t  

PEPK FLCl4 TIME HRXI1IW1 AVERAGE FLOW 

VPENDIX L - CAVE CREE 
IBB-MRH 24-Ml.B STWM 
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.-.?-$ -. 
i L r 3  !ti!! &-:# 29-px '?-He ?$. ,jZ-,& 
"7'Q 12.25 :,.-C; 

! L ~ W ,  :# . 114. .A". >>a. ;:a 

ilwsj 2 3 3  2 . ~ 7 ~  .?.;:j .2.~;4 
iPL+?l i58. ::;> :~-:- 

i', . l i .  

!it i f i  ttt t i t  ttt 

C;w . . FLi' 
. L  % !%!W i+lY&?Z i1N 

{cF$) IHR! b-92 24-~9 ;?-pi ?q,y~-# 
227~. 12 .5  lC$-sj s.74, i!!. iB7. .-. !hi . . . 

[i~c%:i 2.185 2 . 5 ~  I. b87 .? ,.a-w. ig7 

IjL-FT! 1%. .."< Lil. 221. i'.. "7, 

ttt tat t;t Ltt It8 ti6 1Ot tit ttt t i t  t i t  t i t  i i i  tdf tit fat !it t i :  t i$  t i i  idt i t i  big tt! rlt $19 tit iai a!$ t!i t i i  i ! i  Ott 

nta tit itt !ti 

AFENJII ? - C4Yt LEEK 
1B-YEM 24+Bi!q S?E\$ 
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C W L A T I K  AREA = 1.51 SO MI 

t i t  tit $t i  t i t  t t i  

HYDMICMPH AT STATION DT5E 
FW PLPN 1, RATIO = 1.M 

PEAK FLiM TIFF MXIM AVEHRGE FLM 
ICFS) !HR) b-HR 24-HH 72-W 24.92-Hk 
2483. 12.25 !PSI 413. 120. iis. 115. 

!INCHES) 2,405 2.759 2.7M 2.799 
!AC-FT) 205. ?SB. 258. 238. 

i$t t i t  t t t  i t t  ttt 

CI'lERSIlM H([IHOWH OR-2E 
FOR PL#i I! PATIO = .57 

PEM FLOW TINE %XIM WERRGE F L U  
ips) (HR) A-HR 24% 72-HR 24.92-HR 

7. 

1,. 4.25 (CFS) 12. 3. S. 7 -. 
(INCHES) ,871 ,071 ,071 ,971 
i%+ij 3. 5. h. b. 

C!JMATI'IE AREA = 1.51 SQ ti1 

ttt $t i  Itt It1 Cti 

nIDflDjRPYH AT STATION USE 
FOR F'LKbl I, PATIO = .97 

PEP& FLOIJ TIME MAXIWJ?I AVERME FLW 
ICFS) !Hi?) b-HR 24-HH 72-HH 24.E-HR 
2401. 12.25 !CFS) 3 7 .  115. ill. !!I. 

!IEmBSi 2.320 2.b54 2.694 2.694 
!AC-F?) 1Y7. 229. 229. 2 9 .  

tit t i t  ttt ttt tit 

DIVERSION HYDROGRAPH CR-2E 
FOR KAN 1, RATIO = ,?5 

X'PENDIX L - CRVE CREEK 
IBB-YEN 24-HWR STDRn 

Page 3 3  





PEAK FLM T I E  H R X l M  AWN* FLrjll 
ICFS) :HR) h-h8 24-!R 72-M 24.92-W! 

23. 4.42 iCFS) li. 3. 3. 3. 
i i W S 1  ,871 ,371 ,071 ,071 
(AC-FT) h. 0. 6. 0. 

ttt i t t  t l t  Itt Itt 

liYDM#iRRPH AT STATION U T E  
FUR KAY 1, EATIU = .42 

PER!! FLCN TIRE R A X I M  4KRRGE FLM 
(CFSI iHR! h-HH 24-Wi 72-HR 24.92-HR 
2276, 12.25 itFS! 374. 109. 185. MS. 

iIktHfS! ?.I85 2.536 2 . a  2.536 
IAC-$11 185. 215. 215. 215. 

i i t  tt! 111 tit itt tlt ( t i  LLt ttt $ 3 8  ttt ttt i l l  itt Ltt ttt i t$  !ti tit ti: tit i t i  ttt rii i i i  iii ?it ttt t t i  1tt ttt ttt t i $  I 
ltttttttil i itt 
i  t  

717 K K  f HC29 t 
E i  
tttii ittttttti 

COMBINE ',UHFRiE k L W F  AT ?]OM 25 
RK8-29 t 8450-2Y t FT5E 

i"@ HC HYDRDGWH M!:BINATION 
iCMlP 3 NUmR M liYDRERAWS TO COMBINE 

ttt ttt tit t i !  tti 

HYOROGRW Ri  STATION It27 
FCd PLPN I, RRTIO = 1.80 

PEW FLOU TIME MAXINN RWRRGE FLUW 
!ES) lMl h-HR 24-HH 7 2  24.92-M 
45h4. 12.42 !CFS! 928. 203. 242, 25'2. 

!INCHES! 1,711 2.232 2.23 ?.235 
I&-FT! 400. bBB. @ I .  h01. 

PPPENDIX L - CAVE CREEK 



I 
$tt tit sit !ti :it 

HYI@SR4% bT STbTIBi Z5 
FOR PA4 I EATIS = .97 

F5\x RE# T!jf ,".~. . pi !it+&- r FF?O% 

ttt t t i  !ti iit 

TIME fi1.!~yp~ 
!Pi1 6-HR 24-& 72-f l~ 24.92-g~ 

1 . 2 , ~ ~  (as! jib. 33. ',-. vi: 3 3 ,  
i ~I~CHES~ i .?77 2.6% 2 . ~ ~ 7  . > ~ y 7  
- 4w. 5bi. 5tl. ' i i  dux. 

bit ti% iii $?$ 

WT'E.PEND!T L - CAVE CZCii 
10%-EM 24-&1A!+ STEt! 
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Ltt ttl kt¶ tit ttl ttt itt tit iit ltt tit itt ttt itt ttt tit ttt tit ttt ttt tit ttf tlt tit irt  tit tit tii ttt ttt ttt tit tti 

I 
tttttttttttttt 
1: t 

721 KK t W29-11 t 
t t 
ttiitttttttttf 

HJH,IN,INGLB1 ROLITE IN CHANNEL FROM NODE 29 TO NODE I 1  
1) Reach Length: 7H0 FT. 
21 Rverage Velocity= 11.9 FPS 

HYDmPH RWTINS DATA 

ttt 

H Y D R W H  AT STAilDN HH29-11 
FOR P L N  I! RHTIO = I.#$ 

PEM F L i i  T I E  HAXIHW A V L W  FL3M 
(CFS) I N 1  6-HR 24-HH 72-kR '24.52-HH 
41145. 1 2 3  ICFS) 728. 302. ,291. 291. 

(INCHES) 1.711 2.229 2.2R 2.23 

ttt itt $ti $ti iii 

tit Itl ttt t l t  ttt 

MENDIX L - aVE m 
I@-YEM 24-HUM ST@# 

Page 524 



iii t f i  tit t i t  alt 

!ti i i i  l i t  rib -.- i t i  

fit t i$  $ $ a  itt ttt iri rat tit itt t!f !tt t i t  i i t  ! t i  tat tit T!! tt! !ti tti $it I !$  it! t t !  t f t  t i t  i$$ $! i  ! j i  it8 t i !  ttt tai 





iii $ t i  i i t  $11 t$ i  

#ii&& fiT STbT!&ki 5: 
FO% RRN 1, RRTIO = ,:?7 

is! i z i  ttt $t i  t f t  

Kbl' ti i*J , - 0 ~  , Lw,: %?iiWIMii# #ERR* -LC% 
iYS! ;#! 6% 24-HR - .;+."+ 
lea. l2.j~ iiFSi 34!. B. 99. 34. 

.- . ilNMS) 2.894 :.;?2 '2.34 2.394 
IRC-FT! !&9. !94. ??%. iY4. 



i t t  ttt ttt it6 t i t  

HYQRERAPH RT STRTIN 9 
FOR KM I, W I O  = .54 

TOTRL R 4 l E F k L  = 3.72, TOTAL LOSS = 1.35, TOTAL EXCESS = 2.37 

P E M  FL&J TIME HAXitVW MRAK EELOM 
ICFS) (HE) 5 -  i -  72% 24.Y:-hR 
1825. 12.33 ! E S )  336. 57, 93. 73. 

(IEICHES) .i.w 2.368 2.370 2.376 
!K-Fl:fli 157. 192. 1Y2. 192. 

CUMULHTIVE AKA - 1.52 SO MI 

ttt t i t  Ltt 4tt itt 

HYMOGRAYH nT STATION 5 i  
F M  PLAN 1, RATIO = .?2 

T i l T k  RRINFNL = 3.54, TOTAL iOSS = 1.33, TOTk ElCESS = 2.31 

P E M  FLW TIME M X I n M  AVERAGE F!MJ 
!CFSl !el 5 24% 72% 23.92-HR 
17%. 12.33 !CFS) 327. 94. 51. 71. 

( I K H E S j  2.BB8 2.38b 2.93 2.388 
t K - F T )  153. 167. 187. 187, 

i i t  t i t  t l i  l i t  tit t i i  tti t t l  i t$  i l i  i t i  t$$ 1:: t i t  rtg i t$  $ti i t$  it: :if t$ i  i i t  it: i i i  $it r:$ trt Lit $11 t t ;  tit itt t t l  

tittittttttttt 
t  t 

731CR t .  D T Y i  
i i  
ttttttt$:tittt 

%RON All# 10-YR 2-HF: WTENTICN i1OLUME:I) 5.0 K - F i  FEE1 Sufi-BA5IH 5F 
(Hydrograph identified as M-59 

2) Balance of runoff ccintinues 02. 

!Hydrapraph i d e n t i f i ~ d  a5 DT5F) 

OT DIW(SIN 
ISTAD %-SF D i W I O M  HYDRCVfiH !DENTIF!CAT~I~ 

O S ~ R ~ X  5 . m  MAXIMUM WLUE TO M DIVERTED 

WEND11 L - CRVE CMEI: 
100-YEPM 24-MIWI ST@% 

Page 323 



-- i;j ZVERTU) RON . !rn%.% 

f f t  i t t  tit t i t  

1st t!t 38% tit 

RG&g L - [fi,F Lks; 
I%-YEA3 ?4-KZN STE% 

page 329 



itt itt Llt tit ttt 

DI'!Ef(SI@f HHYWtBRWH OR-5F 
FGR R A N  1! RATIO = .Y5 

PEUK FLOW T I E  M A X I M  AVWIGE F L W  
IEFS! !Pi! 5-HR 24-HH 72-HR 24.92-HR 

1;. 5.17 !CFS) 18. 3. 2. 2. 
!I?#HESI ,852 4 5 2  ,242 ,242 
IM-FT! - a  5 5. 5. 5. 

H'YMCIGWH AT SiUTION DTSF 
FOR P L M  1, M T I O  = -95 

FEM FLCW T I ? ?  ~ R X I ~ W ~  AVERRE FLOW 
!C%! !M! bSW 24-HR 72-HH 24.72-HR 

1845. 12.33 IFSFS) 31. 95. 72. 92, 
!INCHES! 2.064 2 . 3 2  2.332 2.332 

IAC-FT) 159. 1 8 .  1 8 .  i@9. 

DIVERSION HYDROGWH CR-5F 
FUR PLAN 1, FdTIO = .94 

C L 4 A T N E  A K A  = 1.52 E[i Hi 

tit ttt ttt tit it$ 

I1YWtBR.W AT STATIOfl DTSF 
FOR P L M  1, RATIO = 3 4  

PFENDIX L - CRVE CREEK 
180-YEM 24-HOWI STOHR 
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ftt 

PEAK FLOW 
ICFSI 
b296. 

PERK FLOIi 
(as) 
613.  

ISA'I2 3 LAST ORDINATE P3KED OR SAVED 
i!X!NT 3 Tl!IE INTERVRL IN HOLHS 

ttt tit it& tti 

HYW(OliR&H AT STATION HCll 
FOR P W t  I, RATIO = 1.00 

?I#. MIRXIMUH A'EWE FLOW 
(HR) b-HR 24-HR 72-115( 24.92-HR 

12.54 (BS)  1291, 4M. 369. 369. 
IIIKHES) !.a% 2.288 2.289 2.E9 
i !  040. Bat. 881. mi. 

CUflk?TIK AREA = b.5h SO MI 

t l t  ttt. t l l  ttt 

HYW(OliRlWH AT STATION HE11 
FNi KM 1, RATIO = . Y i  

T!EE MAXIMUM AVERS FLOH 
ihR! 6-Hic 24-% 72% 24."-HR 

12.58 I D S )  1243, 399. 375. 375. 
( INWS)  !,7bl 1,206 2.267 2.207 
IAC-FTI $17. 772. 773. 773. 

Ott Ili tit tit 

HYDk83PH A? SiAiION Ell 
FW WI 1, RATIO = ,95 

itt t t i  i i t  t i t  

H Y O W t i  h i  STATION KI! 
FOR PL&1 1, RATIO = -94 

UPPENDIX L - AME( 
100-YYI-YW( 24-HWR STORN 
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tlt tti lit tit Ilt 

ttt t4f i t$ tit itt t t i  i t ;  t i t  ttt ttt itt ttt t t i  t t !  l l i  is1 i t i  i i i  rti tit itt t i t  i i i  t t i  !st i t$  t! i  Lt! $8 tit tit ttt t i t  

ii i ititttftitl 
a t 

744 cx :r- i;i1:2 i 
I t 
ttttittittitit 

MgB!+!E g$fxE pmF i T  @;: if,: 

~ ~ 1 1 . 1  + NCl! 

rlt  tit tlt Ltf tit 



i i i  ttt $t i  t $ i  ttt 

bYDROGMM AT STRT!LIN HCII .? 
FR PLMI 1, RhTIO = .47 

111 ! t t  it* ttt t t l  

HYORIXAPH AT STAT181 E i1 .2  
FOR PLAN I, RhTIO = .95 

PEAK FLObl T!NE MAXIM A'!ER&E FLOlI 
!CFS) ~HHI 4-HR 24% i2-HX 24.92-H3 
18646. 1233 ICFSI 6503. l a g .  1818. 1818. 

i ! I H S )  1.829 2.124 2.124 2.124 
iAC-FT! 3224. 3745. 3745. 3745. 

L W A T I V E  AREA = 7.3.Cb HI 

i l l  tit ttt It1 tit 

NYWIMkF'H 'HT STRTIW HCii.2 
FMI PLM I, RATIO = ,?t 

lrlt t t t  ! i t  Stl IIi  

PERX FLOH ?!Ill€ 'MXlWttI JMVfRAGE FLW 
ICFS) !Hi0 b-HR '24-& 72-HFI 24.92-HK 
17459. 12.75 ICFSI b2h7. 1826. 1753. 175. 

(INCHES) 1.762 ?.a47 2.047 ?.047 
!AC-FT! ;I@. 5609. a@, 3047. 

APPENOIX L - CA%E EREEK 
188-YERR 24-HUUR STOHM 

P a p  334 
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752 LU UNlFOM LOSS RATE 
STRTL 3 3  I N l T l k  L@ 
CNSTL .20 UNIFORM LOSS RATE 
R T I W  43.H KRCENT IMF'ERVIIXIS I E A  

753 UO SCS DIIZENSICXESS UNITGRAF~ 
TLRG -45 LA6 

ttt 

Pw FLOH T I E  MY IHIM 8 W . M  FLOM 
iCFS1 (HR) b-HR 24% 72-HR 24.E-PR 

K F S I  111). .. b23. !2.33 34. 3. 33. 
i 1tjCiiES1 2.221 2.731 2.734 2,734 
I K - F T )  55. $7. 57. A7 + 

C W A T I I I E  AREA = .4h 9 H! 

ttt Itt tit ttt ttt 

HYWiZiiRPii AT STATIW $4 
Fii? PLhN 1, RATIO = 1.0B 

TOT% RRIKRLL = 3.56, TOTRL L O 3  = I ,2& TOTAL EXCESS = 2.73 

PERK FLWj TINE M11M kKRRGE FLWj 
1 5 9  !M) 6-uR I4-HH 72% '24.12-HR 

$23 . 12.33 L G S )  116. 34. 77 a;. 77 .dd. 

iINCHES1 2.221 2,731 2.754 7,734 
IAC-FT) c- 9. 57. 67. 6;. 

Llt ttt Itt ttt tit 

HMXOGRRV AT STATION bA 
FOR.PL#l 1, XRTIO = ,97 

TOTAL M I M R L L  = 3.83, TOTAL LESS = 1.28, T O T k  EXCESS = ?.64 

P E N  FLOiii T!NE M A X I M  A ' I E P M  FLGW 
i E S i  i M )  6-HH 24% 72-M 24.92-iifi: 

602. 12.33 (CFSI 1%. 32. 31. 31, 
!INCHES1 2.147 2 . S  2.6% 2 . U  

(AC-FT) 53. 54. 65. b5. 

APPENDIX L - CRVE CHEEK 
100-YEM 24-HWR STORM 

Paqs 3 3  



i i t  $ t i  f l t  a i ~  ! t t  

VEX FLOW i!K ?@,~HU";E~~~E F L ~ ~ ]  
LCFS) N! 6-NR '24-e . -  .~-cv .". ;4,92-# 

.- 

578. i2,$3 ($5) 1%. 51. '4 ..,. $8, 
(1,!$:~sj,, ?.g?j 2.484 2.%i -. .> fig? ,"a 

!fir-FT! 58. S!, b! . 51. 

ill tlf i t$  iii !it tti $ 8 1  t i t  l t t  if? Lie $it i t$  air tti t f i  i j g  $$t :ti %$I igt ttt i:$ $9 $t$ $$$ tit ili t f i  $$$ 

$PM!D!X L - CfiYE CREEK 
!%-YEk? 24+@! STOR3 
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I ! t t i t i t i l t l i t  
t t  

754 1 OihA i  
t i  
ittttttttil iti 

TiiK'd AlJRY I C Y 8  2% RETENTION V C t M : I i  1.4 K-FT FFDH SIB-PASIN bA 
(Hydrograph ident i t id  as %!-a;Wi 

? I  Balance o f  r t x o f f  cuniinues m. 
(Hydrograph iden t i f i ed  as DTbAI 

ilT D['ERSICN 
ISiAD C8-bA DIVERSION HYDRK?PYH lDENTlFlCRilUN 

DSiRAU1X 1.40 ElAYINlRl I!OLW TO BE DIVERTED 

w DIKHTED FLOW .a mm.m 

i i i  ti1 ttt %ti flt 

PEbK FLM iIFE I?RWIMUM RllEHNGE FLM 
iCFS) !MI b-Ni 4 -  72-HR 24.52-)1? 

b. 2.3 !CFS) A. 1. 1. 1. 
!lErjtESi .057 ,857 ,857 .057 

IK-FTi  1, 1. 1. 1. 

CO!lLRTI~!E MEA = .Jb 92 fll 

tit tit i t$  tit itt 

HYERMPRH A i  STATION UThA 
FOR Pi&# ! !, $hi10 = i.50 

PEAK FLOW T I E  ElAXIHUn AVERAGE ROW 
!CFSl iHRi 6-~il 24-HX 72% 3.52-HR 

423. L2.33 (CFS! 110. 33. 52. 32, 
!!NCHESi 2.229 ?A77 2.677 5.677 
IK-FT) <c .I,,. Ah. Ah, A i .  

'$31 Ltl tit ttt $ti 

DIV%S!@l HYDROGRAF?1 OR-bA 
FW PLAN I ,  RATIO = .?7 

WEND11 L - CAVE LEEK 
100-YEM 24-H0UH STOPSl 

Page L3 



irt  

PERK FLOd 
(LZS, 

0. 

$ti t f i  tti $rt 

iiri t t t  . . 
i t% 

Di\FkSI@4 HYDKGWH 3 - W  
FOR K#; !! PAT!D = .E 

zit $ 8 ;  :ti i t$  

t!,g . &3%I#JJfi ., . &iER&B 
!ti% &-:% 'Zn-Hk -- p H ;  24.92-8; 

?-: ?7 .---. -- 
)'.id !kk! 133. ;I, 33. -". .L* 

! I  6 2.513 Z.5!8 2,3y 
A? $. . . (X-Fl? ,, 5!, "a. $2, 

ilf t t i  $ti  s t  

Di$Z&Ia #DRU&U&jj L3-h: 
iO? PLAN I ,  RiTIO = .Y4 

@pafi!X L - 
!@-YE.% 24-%? STUFP! 

Page 3 9  



PEAK FLOW TIME I I A X I W  AciEHkE FtD'bi 
!CFS! !HR) 6-HR 24% 72-H 24.92-HH 

6. 2.3 !CFSl ... 1. 1. 1. - 
iINW1ES) ,057 ,W . 0 3  .E7 

I K - F T )  i .  1. !. . I . 

i t t  t i t  tit tit tit 

HYDMRAPH AT STATIM DTbA 
FOR PCAN I, RUT10 = .74 

PEAK FLOW T I E  MAXINUH AVEHRGE FLM 
(GSt IHH) 6-HH 24-HR 72-HR 24.92-M 
$4. !?.a EFS) la?. 31, 30. 3. 

(INCHES) 2.076 2.494 2.474 2.494 
IAC-FT) 51. 61. h1. 51. 

L Y ~  $ti $ti btt tit 

DIVERSION HYDHOGRVH Of!-bR 
FOR PLRN I, RATIO = -92 

t i t  t i t  tit $11 i t i  

HYUROWH AT STATION CThA 
FOR &A13 1! RATIO = .92 

?FPX FLOO TIME NRllNUH AVERAGE FLM 
(as) (M) b-HR ZVHR 72-HR ?J.Q-HR 
570, i1.33 ICFS) 100. 30. '27. 29. 

(IlG-ES). !.$23 2.438 2.436 2 ,438 
!AC-FT! 9. 59. 59. 59. 

i t$  i t i  tt.t i t$  I11 ttt ttt ttt 111 tit tlt t i $  t i t  tit ttt t i t  t i t  t i t  i t$  t i t  tit tit ttt 111 itt t l i  i t t  tft ttt ttt t i t  ttt t i t  

PBPMDlX L - CAVE CREEK 
IN-YEP8 2 4 - H W  STOW 
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p TI!' *$Xiinit" ,, , . , , tY,-KW -; -, 
m s i  (Ej - 4 - q  , ., 3-% :L-&q . 2 4 , ~  :-HE ~: 

..- . 7 

i p43 .  !2.9: r I"?? ria. 2314. : y ~ ,  1955. 
(j:jcES) , :.33 ;..>A5 ..-- ? i i ! .~  

(AC-FT) 34a9, 4%4. 4854, &U<4 ,w . 

$11 zit !it $ t i  i l f  

PE@X FLOY T!'E v,$x IL4 #..E ,,>-- ?. 
, , : ~ A J L  

(;rcj !mi AM 24-g -- .: *, - ,,,,. ,-..=A .-.; r ,  2. :-, L-; ii 
. --- 1 ,  12.75 ,,-.-. ? 177k .re;. f c i 7  i395. is:. 

( l!2<.i&:i -, :-. 
.,i ..... !,878 <.!Xi L.%L 7.jfiz 

(,$;+TI 3557, 3961 , 301. :YE!, 

I 
$YgRiJ&Rpe 57 Sifiiia,] by,!' 

FOR ?La i f  !IT?!@ = .YS 

FE4K FLLli! iiiK @y,l#$q g;~:@ 

I !Cis) !Mi 5-hi3 ... 73-L# 72-pfi 24 . .~-HR 
9 . 4  j2.7': ,CFS! 66s.  ' . -. Hi?,  .- i ~ d ~  .". i9JB. 

!INMS! ! 3 2  2.l?? :.1>9 z,!~? 



ttt Itt ttt iXt t i t  

itf t i t  t i t  ttt t i t  

INlDHMiRRPH RT STATION HC12 
FOR R R N  I! @TI0 = .?2 

t i t  ttt i i t  tat t i t  ttL t t i  ti! i i i  ttt t i t  ttt Lit trt t l i  t i t  t i t  itt t i t  $ti i i i  ttt ttt i t t  t i t  i t :  t i t  t t l  ttt t t i  tat t i t  ttt I 
itttlttitttitt 
i i 

765 KE t MI?-13 t 
t t 
t i i t t i t t i i t t i t  

WJSEIHliLRI RDUTE IN CNNML FROM NODE 12 TO U D E  113 
1) Peach Length= m0 FT. 
21 bierage Velcciiy- 21.8 FPS. 

EYIR33W HDUTING DRTR 

ttt 

ttt ttt it1 t i t  ttt 

@END11 L - WE AVEcriK 
~BQ-YEAR  HOW( STmn 
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1st It l  ttt It# i1t 

rtt ttt rtt ?it tgt 

tt! st$ tti t t i  ttt 

i ~ t  $84 ttt ftl itt 

&FZ'$D!X L - CAVE 
jg.-ym :q+m $ym 
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W A T I V E  P E A  = 33.52 Sfi m i  

itt i t$  ttt t i t  ttt i t i  t t t  ttt tti ttt t i t  ttt tit t t i  t i t  t i t  i i t  tti t i t  t i t  

573 HR SUBBRSIN MPRACTERISTICS 
TRREA 1.14 'SENSiI1 AHEH 

14 P I  INCHEIIENTAL FHECIPITATIr?N PRTTEEN 
.a .as -90 .-a .a ,a 
, $0 ,a0 , 03 .'a .80 . %I . 80 .a ,LlB ,s :30 .a 
.aa .BB ,%a . $3 .$a , ia  
, 60 . $8 , .78 .a@ .a ,80 
.@a . 0a .a .a0 . aa 
,012 .a ,@i .25 -8. , E0 
.OO .00 -50 ,811 .0a , a0 
.0% .@a .BB .ne . a0 2% 
. 80 . oa .OR .H '08 .ea 
.ea .%a , i'B .. .@ 
.00 .. .@a .$a .M . ~ a  .N 
.a5 -05 .@a .OB .a 
.$I .Dl .el .@I -61 ,El 
'03 .3Y . $9 ,a? .%I .5I 
.01 -01 .@I .BI .a1 .81 
.OR .@a .# .a5 . E8 . 08 
, ~ a  .an .$a .80 .OB .a# 
-00 ,@a .05 ,BE .% .a0 
-08 .08 .00 .%R .@ .%0 

a P P m i X  L - CRVE CHEEK 
!OB-YEAR 2 4 - m  s~om 
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LIE!FmN Lm RATE 
5TP.R .j2 !?!!TIRL L E S  
CtlSTL .3 LF~!F.E~ L O 5  !$I£ 
H I I W  A!.% * ? f f T  I l lPENI8ih &R% 

I 
fbt  

i,$$ii p;q-- :: , 
, . .:.. LGCPY 

48 END-OF-FERIQg QRRiNATES 

a - 

.. ,,7 SAj. - .  . ;:: .. 
8 .  l i 7 .  LA., ;ti#. ... p7.q 

: :-. 
556. 448. ~ 2 .  TG +-,, -,= A.j. in. 

! -. 
72. 59. 37. e. 32. -. : . 

3;. .: , , .". ,., 
2 G 

I 12. , . -. 7 .  6. 4. >, . 
TOT& HP.i?jFkL = ;.?A3 TOTAL LO% = .84, TOT& EhCESS = z.17 

I pf&a %$) i:@i p,xii&q fi.:<w 
[GS) !W) $-* 243r ". ,5-:. ;i %! IS,YZ-Gfi 

2%. 1272. i2.% 55. ;2. 72, 

I l i K M S I  2.494 3.i1: 3.117 ?..ik? 
'AC+Ti 146. 1 .8? . !$Y, 197. 

I 
3 .  g = 1. f4 $g 5: 

rtt t i t  g i i  ita r r i  

1 HYDWMFH AT STATiOn $2 
5% FLgi  ! F;&lifi = 1 ,@ 

I -- ~IS& a r # W L  = 9 & $ ,94, TCTW ;i:zss E 3.i; 

$E#; F'FQ~ ?:& ,. *K4i , pzF.-7.7.- >,k?&* -.-, PYk? 

I 15s) (M) &-# 3-83 7;sp! ;$,phi 
7 ~2.58 ~ B S )  .?G< L;... $=. ,*, 92, a- .;. 

L~PXSJ 2 . n ~  :,I:; :.,,? 3.~17 

I lx-fi) 1 4 ~ .  jg7. !87, I - , ,  $42 

~ U ~ f i T ~ I ; ; E  @E& = i, !g 

I cat tti ttt rtt i l t  

1. M D I X  ! - CgYE CREE? 
1-B-YEM 24-Hwifc S?WN 

I Psge 345 

.sis, 
!51. 
r. 

i!. 

i. 



KtMmGRAPH R i  STATION 08 
F M  PLRN 1, RATIO = .Y7 

HYDROESIAPH AT STATION b!! 
F N  RW1 i ,  MTIO = .95 

i l l iAL HAlWiAL'i : 3.73, TOTAL L&S = .81, TOTAL EXCESS = 2.95 

?EM FLOY ilK i lRYItM AAVRARE FLOW 
(CFS) ilk?) h -  24-M i2-HR 24.52-M 

1 12.58 ~CFS)  ns. W. $7. 87. 
(INCifSl 2.272 2.739 2.944 2.944 
!KIT) 138. 178, 179. I i5 .  

ttt tit ttt rti tti 

rilDRrMGPH k i  STATION b8 
Fa PLM I, RATIO = .94 

TOTAL PAINFALL = .5,?2, TOTAL LOSS = .99, TOTAL EY.CE3 = 2.92 

PEAK FLWd TINE i!RXIMUI1 AuERRGE FL%I 
!CFS) (MI h -  24-HH 72-HR 24.P?-PR 
2 !?.% !FS) ??h. 89. 3. 30. 

(INCHES1 2.251 2,913 2.91; 2.917 
iAi'-F?1 137. i i 7 .  ! i7 .  177. 

HYUkfGWH ii1 STATION b6 
FkR YLRN I, RATIO = .Y? 

TOTAL RRINFPAL = L04 ,  TOTPA LOSS = .7YI TOTAL EXCESS = 2.95 

BPKNUII L - CAY£ CHEF): 
I W E M  24-FbYR STmN 
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:it t u  its tjt rtt $28 ttt ttr ttt ~ t s  $ti i i t  i i t  tar tra itt art iti t i t  tat tst it; irr ! i i  r i i  rti ttr izt rat !tr ttz it8 ttr 

tittttttttittt 
t r 

7 x J rJT@ $ 
a i  
ti$tzfii$f~stt 

?&@ @&y l~. ' f~ ?-$, RETEhg&x i&ii:!) 13.5 X-Fj Fgi$$ %3-2&j~ 
iiiydrcqraph iidiritiiiee zr 8-58> . . 

I'i G..ianr? o: ?.not! rwtinus on. 
... {p&qrz$ i<s,ti;ied j:& 

rit tit itt ,ti it! 

t i i  tit I!$ trt t i t  

A L TIME klX!%# L!.&XBEE FLOU 
!cC) !%!) 6-% ;q-# -- ,ri-m ?$,p-F$ 
!272. 12.50 is[;! 2%. m. .- dh. , 5;. 



IINCHES) 2.409 2.503 2,983 2.703 
IK-FT) 146. 176. 175. l i b .  

CUMRlirlE AREA = !.i4 SCi ti1 

i t t  t!t $i t  itt t i t  

FEAK FLLO TIHE W Y l M  RWtffiE FLOW 
!BS1 !HR) 6% 24-HH 72% 24.52-HF. 

4 7 . 3  !CFS) 24. 7. 6. 6. 
I ~ ~ W S )  ,199 ,214 ,214 214  
(RE-FT1 12. 13. 13. 13. 

i i t  rit !tt tit t t t  

PEW( F L U  TIHE MXIW A'EF:ffiE FLM 
i B S 1  IHRI 6-Hi! 24-W( 72-HR 24.92-i% 
2 ,  1.2.50 !CFSi i84. 86. 82. 82. 

iIktHICHES1 2.324 2.796 2.796 2.7% 
(K-FTI  141. 17%. 170. 170. 

Ilt ttt Llt Iti l i t  

OI'Ei?Si&Y HYDR&X$'H 5N-68 
iDR PLAN l! FAT10 = .$5 

PEAK FLO!J TIRE MAXIfiY AVER%[ FL0M 
!as) Ciaci 6-Hi! 24-HR 72-Hi? 24.52-HF: 

77 
JJ. 7.42 !W) ?4. 7. 6 .  6, 

!INCHES) ,197 ,214 ,214 2 1 4  
IAC-FT) 12. 13. 13. 13. 

Lit t t t  t t t  t i t  i t& 



12c. 1.2.58 !'-" . 273, 34. 53, 26, 
ij%{%$) 2.272 .?,J% :. 1,) -.n , .." .... '2.JFd 
( Z - F T j  139. ib. jab, !kk. 

tit l i t  i t i  :ti t i t  

i t$  itr fii !in tli 

PEE F:M TIE fl&YIt%N @ , & E  pPO# 
LCFS) !mi 5-!# 24-UW x+q ,- s 24,9-$3 
1192. 12.58 i S S !  27A. a, 811. 8s. 

;]:{&xSj 2.251 . --- 2 . l ~  2.33 2.761 
F ?  i37. 1A4. i04. ib4. 

tit t j t  !ii tt i  e r i  

iii ! t$  +$$ t ~ !  $ x i  

FEiY ROW ?I% P4X!!!iY &KRE FL?~ 



iCFSl iH%) 6-# .24-p~ 2 -  24.92-HR 
1165. !2.50 ii;FS) 269. '81. 78. 78. 

!INCHES) 2.196 2.633 2.633 2.633 
a -  15:. 1 ~ .  isa. 1s0. 

CW4TIV€ AREA = 1.14 SO HI 

itt ttt tit tit tit ttt ttt itt $81 tit ttt ttt itt tit tat tit tit tit tit ttt 

Lttttttttttttt 
i t 

784 KK i HC13 t 
t i 
tttttttttttttt 

CCWINE SLRtFhX RiiiOFF A7 ME 13 
M12-13 t Or68 

797 KO CUTPUT CWTRM V A I A M S  
IPRNT 5 PFtINl CMTROL 
IPLitT 0 FeOT CMTROL 
&DL 5. HYDFOGRAPH PLOT 5N.E 
IPNCH B KWH EWUTEB HYDHERPBH 
ICUT 21 SAVE WYDROGRAPH CN THIS UNIT 

ISAVi I FIRST ORDINATE P W D  OR SAVE0 
ISAV2 38 LAST OPJI!K!TE PUNCHED OR SAKD 

TIRINT .m T I E  INTERVAL IN RNRS 

7BB HC HYOFW!AFH Li%II1ATIi+i 
I C W  2 WEER OF HYHYDWJRW~E TO COMBINE 

ttt 

tit ttt tit lit ttt 

%YDKWWH AT STATION VC13 
FL6 PLM I, RAii i l  = 1.W 

PEAK FLOW TIK ilAXINWl AVERAGE FLC4 
!CFS) 6-HR 24-Hi? 72-# 224.92-HR 
28212. 12.92 (CFS) 7327. 2131. '2052. 352. 

{ I IHES) !.?& 2.287 2,287 2.287 
iiX-FT? 5633. 4226. 4227. 4227. 

ttt tit tit tit tit 

HYDi?O3RM AT STATION K 1 3  
FOR PLAN 1, RATIO = .Y7 

PE~IX L - CAVE CREEK 
150-YEM 24-HWR STMltl 
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ftl i t$  tt l  itt ttt 

I? X tt! iQI tft e o i  

!it $ii iii itt t t i  

-- ., - it%, t+jB 71% ~ ~ ~ I f i ~ ~  fi!jER%E plc% 
!PES) i*) - 24-& 72-3~ 24,52-~$ 
'0443. i2.E , <c+; ?.E!, !%, ,:-r7 .,?3.. id,. 4 7-7 

!I)#tETL. i.779 2.867 2 . M  ?.86? 
{X-F;) -- :.*Be 3825. 3825. ?>T -LG. 



PEAK FLOW AND STAM (Eb!I-F-?EfiIOD) SUEWRRY FOE PULTIPLE KAN-RATiO ELONLAIC CCOWTRTIM 
F L W  I N  CUBIC FEET f'ER SECOND, AkW IN SOUARE NILES 

i i i l E  TO YEA!: IN HCURS 

RATIOS RPRIED TO PHECIPITRTIOH 
'$ERATION STATIDN AREA PLAN RATIO I RAT10 2 RATIO 3 MTIO 4 RRiID 5 

9, 1.$0 .97 .% .94 ..' 

H Y D W H  AT 2B -41 I FLW 853. 824. 8%. 779. 78% 
T I E  12.08 l L 8 9  I 12.08 12.88 

2 CM8IN;D AT HCI4 1 1 FLGW 2425. 2343. 2292. 2271. 2217. 
T I E  12.08 !2.08 12.08 12.88 12.08 

WTED TO RM14-15 1.29 1 FLW 2153. 2079. 2 8 s .  2815. 1966, 
i j ~ ~  12.K 12.42 12.42 12.42 12.42 

H'IDROGXAPH AT 1.16 i FLOW 1310. 1265. 12%. !226. i197. 
T I E  12.58 12.58 12.3 12.3 12.58 

DIVERSION TO OR-2C 1.19 1 ROW 5. 5. 5. 5. 5. 
T I E  .59 .511 ,511 .56 .58 

WDROGirRPH AT DT?C 6 I ROW 1310. I?!& 1238. !%. 1!97. 
T I E  12.50 12.3 12.3 1.2.50 12,;~ 

2 COMIMD A i  HC15 2.46 I FLW 357. 9 3265, 3 .  3153. 
T I E  12.47 12.42 12.42 12.42 1.2.42 

HNTED TO EMIS-I6 2.45 I FLW 3191. 3891. 3812. 2995. 2113. 
T I E  ! 7 , ~  1.2,6$ 2 . 8  12 .~3  12.83 

KYDFil?GHk?H AT 2C 1.18 1 FLOM 1537. 1495. 1453. 1440. 1485. 
T I E  12.25 12.25 12.25 12.25 12.25 

2 COMBINED AT 6 5 ! FLOW 3722. 3593. 5512 3479. 3374. 
TIE 12.75 12.75 12.75 12.75 12.75 

RiiUTED TO RMlh-I7 :.% 1 FLMJ 36@. 3474. 3395. 3 4  3231. 
T I E  13.08 13.88 13.B 13.08 13.88 

DIWRSIOtJ TO OR-2H 2 1 FLU% 31. 3%. 38. 77. 29 . 
T I E  7 7.42 7.58 7.50 7.67 

APPENDIX L - C#E CREEK 
IBB-YEAR 24-H!% STWd 
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4.78 i FLM 
TIiE 

1 .!7 i 'LO# 
-..,- , lF!k 

i i p  ..., 1 FiQW 
TIE 

1.17 i 
! !?E 

1.17 
Ti% 

1.19 ! Fit# 
.-. !!PIE 

i,!" 1 
Ti?' 

" ! . d ~  

-*. , i*i 

.5y 1 F@i  
TIE 

." i pkm 
T!?E 

8 1 Fpz# 
?!PE 

1.75 , FL2d 
77% :.,,- 

,,: ;hod 
.- 

/ j C  ,..!t 

.Cg < ;j $4 
> , - .  

TIE 

,:j; i ci Wh , --.. 
TiPi 

2 J 4  i FLcU 
-...* 
l \?I: 

*? 1 F 3  . ,L 

TiME 

j; i FLOW . ,L 

- .  
i!W 

lG@. 
$7 ..>. 

! 171 
.LY.. 

!* XJ 
"a 

!5. 
4.75 

ii34. 
!:,=J 

- 7 rgj. 
!?,:# 

53, 
i2,% 

:is. 
j;*t3 

-.- liL ,>". 

i2.42 

iB. 
2.Kl 

725. 
!2,,$2 

1848. 
i2 .g  

!@%. 
I;,$g 

i?3* L.C*. 

1 1  :7 
.&..b 

. - 
i!. 

A. 53 

583, 
12.3 

i492, 
12.42 

;,&q 
i L i .  

i2.25 

. -.-. iLi1. 
i2.42 



2 CO%I#D AT HC17.1 

HWTED TO HS17-18 

HYDHOGRAPH AT 23 

DIOE&lON Ti) E-2J 

H t D W H  AT ETB 

RWTEQ TO FlH2J-I? 

HYDRO%UWI AT 22 

EI'IERSION TO &7-21 

HYbROG?APH AT DT21 

i FLOM 2812. 2716, 2556. 2 2 .  2554. 
TIME !2..12 12.42 12.42 12.42 12.42 

1 FLOW 2663. 2575. 1520. 2498. 2442. 
im 12.58 12.59 12.58 1 .  I?.% 

St E# STAES IN FEET I t  
1 STAGE 1415.15 1415.06 1415.80 1414.98 1414.52 

T IE  12.58 12.58 12.58 12.58 12.58 

! FL9W 5643. 5353, 5'236. 5174, 5016. 
T IE  1'2.92 12.92 12.92 12.Q 12.52 

! FLW 6614, 6374. 6221. OlM. 5599. 
TIR 13.00 13.88 13.00 3 .  13-88 

i t  EPJ! 5TAGES It4 FEET t i  
1 STAGE 1389.97 !389,82 1399.72 1389.69 1399.58 

TI i i  13.00 13.08 13.00 !3.M 13.00 

1 FLOW 7. I .  7. ir 7. . 7 

TINE 5.92 b .  5.17 t.17 6.33 

I RUM 6 ~ 9 .  5a7. 574. :OR. 554. 
T IE  13.89 13.08 3 .  13.08 13.88 

1 FLi)bi 1272. 12:9. !282. il?!. !!a. 
TIE  12.33 2 ,  1 ,  ic .L,.U " 1 2 . ~ ~  -- 

i n~ 20. . I?. 17. L?, 
TIE 7.17 i.3 4 7.42 7.58 

! FLOlJ 1272. 9 2 .  1151. !152. 
TINE 12.33 12.33 12.33 12.3 12.33 

ROUTED TO HWI-19 .9? 1 FLOW !170. 1125. i iM.  IU4. 10b8. 
T i E  1 5  2 . 5  12 .1  !2.50 !2 .3  

HYDROGRAPH AT X 1.34 1 FLOW lW4. 1926. 1834. 1867. 1823. 
TIE 12.25 12.15 12.25 12.25 Y2.Z 

UIWSIONTO M-X i.34 1 FLW 23, Z?. 22. , i l  21. ?- 

TIE 5.42 5.58 7 5.75 5.75 

HYDXOiHilMI i!T DI2K 1.34 1 FLM 1 9 4 .  1926, 1 4  7 1923. 
TIE 12.25 12.25 12.25 12.25 12.25 

APPENDIX L - CAVE CEEK 
1@0-YEM 24-HCIIM STOF# 
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t i  F'EfiK STGSES IM FEET t i  
! ST&[ 173.35 iza .28  1 3 a . i ;  

TIHE i.2.83 ~ 2 . 7 5  1z.75 



HYDROGRAPH AT 20 

DIVEHSI@4 TO m-K-?O 

iiYDRE?WH AT Dl20 

'i CCtiBlNED AT T?2 

RWED TL! RSZ-6 

kt PEAK STAGES IN FEET i t  
1 STAGE 1:54.76 1354.h4 1354.57 1354.54 1354.45 

T I E  12.83 12.83 12.83 12.9: 12.83 

,114 1 ROW h57. C34. 615, 614. YE. 
TIME 12.50 12.50 12.56 12.58 12.50 

.&4 1 FLU# 9. 9. ?. 9 .  j .  

T I E  4.67 4.75 4.33 4.?2 4.72 

.64 1 FLM 8 7 .  634. 1 9  6 1 4  5 3 .  
T I E  12.58 12.56 12.50 12.50 12.50 

14.67 1 FLOH 9948. 9651. 93Eh. 9301. 3376. 
TINE 12.83 12.83 12-83 12.83 12.83 

it PEW ST96ES I!! FEET i t  
1 STAGE 1335.55 1335.42 1335.33 1335.29 133.19 

T I M  12.83 12.33 12.83 12.83 12.83 

14.55 1 FLW 10036. 9593. 9476. 930.  9162. 
T I E  12.83 2 8 3  12.33 12.83 1'2.83 

.YB i FLOU 1875. 1857. 4 1024. 1'8%. 
TINE 12.42 12.42 12.42 12.42 12.52 

.96 i FLOW 723. 5 1  871. Zk3. 542. 
T I K  12.92 !2,9; 12.72 2 12.32 

2.3 1 FLOW 7 3  2772. 2783. 2632. 2616. 
TINE 12.17 12.17 12.17 2 7  I?.!? 

49 1 FLOW . . 1943. 1375, 1832. 1els. 1 7 ~ .  
TillE 12.33 12 ,s  12.32 12,33 12.Z 

4 ! FLOW 4622. 4453. 4357. 4316. 4201. 
T I E  12.25 12.25 12.25 12.25 12.2; 

4.00 1 FLOW 4259. 4146. 4051. 4812, 3911. 
TINE 1 2  12.50 12 .3  12.58 G.3 

5 1 FLOW 1679. I~Z. 1 7  1572. 1~65.  
T I M  12.17 12.17 12.17 1 7  12.i i  

4.7h 1 FLOW 5148, 47h4. 4849. 4384. 4683. 

APPENDIX L - CAW CREEK 
100-YEAR 2?-tM? STCM 
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. ! 
TIE 

t.87 i FLU 
ii.5 

.g4 ; p-& 

TIE 

. .- , 5 639. 633, I ; ,  

13.4; i3.42 i3.42 i3.42 13.4: 

.-- 263, 25. a!, 3, 
3.42 13.42 fz.4:: 13.42 i3.4.' 

.--- .-.-. .- 35, a;, i s  ::a. ? g .  
1 :4,!7 14.17 14.17 19.17 



I t  PEN STRGES IN FEET il 
1 %A@ !?+I.@ 1341.71 1341.60 1341.56 1341.45 

TI7% 13.89 13.08 1 0 8  13.08 13.08 

3 UMItlMED AT HC6.2 23.53 1 FLOW 15&5. 11505. 14759. 14620. !9??7. 
TitlE 13.66 13.00 3 13.00 13.B0 

HYWIOGHPPH AT FL-8 $ 8  1 ROW 260. 247. 240. 237. 230. 
TIME 13.42 13.42 13.42 13.42 13.42 

RWTED TO PM-IE @ 1 FLOW 230. 219, 213. 211. 285. 
TIE 14.17 14.17 14.17 14.17 34.17 

HYM@WH AT 9i4R 1.26 i FLW 1124. 1856. 1a52. 1652. 1427. 
TIME 12.75 12.75 12.75 12-75 12.75 

RCUTED 10 Hfl5'-18 .&7 1 FLOW 133. !28. 1 5 .  124. 120. 
i1lE 14.17 14.17 14.17 14.17 !4.17 

DiVERSICltl TO FL-18 1 :26 ! FLOY 397, J78. 6 1 .  349. 
i!YE L L . ,  '"5 i2.75 12.75 12.75 12.75 

ROUTEU TO iiF10-7 1.26 ! k%h 712. I b75. 572. 6%. 
TIME 13.25 13.25 i3.25 13.25 13.25 

HYDROGRAM ~i 48 ,64 1 FLMl 1307. !?65. 1238. 1228. 1'2m. 
TIME 12.N 12.89 12.88 12.88 12.28 

DIVEHS!DN 10 3-48 .A8 I FLUW 15. 1 ib. 15. 15. 
T I E  1.55 I 1.59 1.59 1.58 

A F W I 1  L - CAVE CitEEK 
100-YWI 24-HWR S I N  
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niIIEF;S!OEI TO kit-4C 1.8 i FLW 15. io, 16. I & ,  15. 2 ,  

?!R 5.42 5.59 Z.67 5.67 5.3 

I t  Ff* Si%"SE SIN FEE7 $ 3  
1 SigE  !411.% 14!!,46 i4ii.'L5 !4!1.!7 !4!6,9$ 

TIA , iz.92 2 . 1 3 . a  



RCUTED TO HH5627 1 .27 1 FLOH ,2331. 4 7 3 5 .  2!85. 2134. 
TIME 12.33 12.33 :;,g i2.33 12.33 

HYDMPPH iri 55 .5Y I RON r- fad. r 2 ?;I. pa. '?a. 
T i E  I:'. 12.25 12 .3  1'2.25 l2.'25 

2 CNBiHED AT HC27 ! .?5 ! FLOW 3284. 3173. 3184. 3876. 3M4. 
T I E  !2.33 12.33 12.33 12.33 12.33 

W E D  It3 Rii27-25 1.55 1 FLOW 3275. 7 3804. 2977. 2987. 
IINE !2.42 12.42 12.42 12-42 12.4:' 

2 CONF!ONED RT HC23 2.90 ! FLUW ,7237. 3138. 3Eb2, 33. 2905. 
T I E  12.42 !2.42 12.4:' 12.42 i2.42 

RCUTED TG  ma-^ 2.56 FLOW 31%. 1 .  3s. !:*48. 2871. 
TINE 12.50 i2.58 12.3 !1:58 12.56 

HYORERWH AT 5D .:5 1 FLOW 1431. 1 5  1356. 134 .  1314. 
T i E  I !?.BY !2.85 i 2 . M  12,% 

t i  PEW STAGES IN FEET JJ. 
1 STRE 1382.21 138l. i l  131.40 131.28 !!M.Yb 

T I E  14.42 14.33 4 3 3  14.33 14.33 

fiUJTED TO k%D-29 .5: 1 FLDW 35, '8. 29. 28. 28. 
TiHE 14.57 14.67 14.67 14.67 14.67 

HYD8WW.H AT 9 1.55 1 FLOW ,2483. 2401. 233. 2 .  2275. 
T I E  12.25 12.25 12.25 12.25 12.25 

. I ? ' M R P H  47 UT5E i.59 i FLOW ? 4 ~ ,  2491, 2550. ,2335, 227~. 
T I K  1 2 , ~ s  c.25 i2.25 1.2.25 !':,'?: 

3 %WINED AT 8C29 5.64 ! FLOW 4764. 3i3. 4596. 454 ,  5546. 
T I E  12.42 12.42 !2,42 12.42 12.4:' 

HWED TO 2 - 1 1  5.84 1 FLUW 4545. 4683. 8 4542. 44%. 
TINE 5 1.2,s.~ 12.58 i . 2 , ~  12.59 

HYDREWH AT 5F !,9 1 FLUW !55?. 1586. 1845. I . ? .  !7%. 
TINE a.33 12.33 12.3; ! 2 , 3  12.33 

E l  T iR-SF 1.52 ! FLGB 17. !7. 17. Ib. Ib. 
T I E  5 . 0 ~  5.89 5-17 5.25 ;?? . .- 

8fDfWiRFH H? DT5F 1.52 1 FLOW 1952. 1656. 1545. i829. 1786. 
TINE 12.33 i . 5 3  12.33 I? ., 33 ;2,33 

APPENDIX L - 9 J E  CREEK 
180-YEAH 24-WR STTOHM 

?aqe 365 



i FLOW 
iM 

! F L ~  
TIE 

2tt E:@a?L END LF HEC-! iii 

pPEbaIY L - gvc LEEK 
1B-YLW 24-iiOiii( STORM 
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