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STUDY DOCUMENTATION ABSTRACT 

Community: Maricopa County, Arizona 

NFIP Community Number: 040037 

County: Maricopa 

State: Arizona 

Date Study Accepted by FEMA: Pending 

Study Contractor: Burgess & Niple, Inc. 
Ann: Mr. James E. Mischler, P.E. 
5025 East Washington Street, Suite 212 
Phoenix, AZ 85034 
(602) 244-8 100 
FCD Contract 90-05 

Subconsultants: 

Aerial Mapping Co., Inc. 
McKuen Global Positioning Systems, Inc. 

FEMA Technical Reviewer: Pending 

FEMA Regional Reviewer: Pending 

State Reviewer: Mr. James R. Morris, P.E. 
(602) 542-1541 

Local Reviewer: Mr. Pedro Calza 
(602) 262-1501 

River of Stream Name: 

*Jackrabbit Wash 

*Star Wash 

*Unnamed Tributary of Jackrabbit Wash 

*CAP Canal Ponding Areas 

Reach Description: The following areas are included on FIRM panel numbers 1050, 1075, and 1525. 

*Jackrabbit Wash, CAP Canal to Vulture Mine Road (approximately 10.0 miles) 

*Star Wash, confluence with Jackrabbit Wash to high voltage power lines 
(approximately 2.1 miles) 

*Unnamed Tributary of Jackrabbit Wash, Confluence with Jackrabbit Wash to 
Vulture Mine Road (Approximately 7.1 miles) 

*CAP Canal Ponding Areas, Reach 7 structures CAP-1 to CAP-11. 

Study Type: Jackrabbit Wash, Star Wash, Unnamed Tributary of Jackrabbit Wash - Detailed riverine 
using HEC-2 CAP Canal Ponding Areas - Approximate ponding using HEC-1. 
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CONVERSATION RECORD 

Job No. /03/0 Job Name J w  & Date 2////q/ 
BY ~ 7 -  M / ~ ~ A .  Time 

with Rob &Aa&, AS sac /a#- 
I 

a ~ y  ~e lephone  0 Incoming R o u t g o i n g  Telephone No. ( ) 

O V i s i t ,  S i t e  City 

Conversation Items: 

Action Required: Action Taken: 







Burgess & Niple, Inc. 
Engineers and Architects 
sari East Washington Street . Suite212 . Phoenix. XL85034 (6021 244-8100 

MINUTES OF MEETING 

PROJECT: 
SUBJECT: 
DATE : 
TI*: 

FCD 90-05; Jackrabb i t  Wash F loodp la in  De l i nea t i on  
Meeting No. 1  
August 24, 1990 
10:OO AM 

ATTENDANCE: M r .  Pedro Calza, MCFCD 
M r .  Ami r Motamedi , MCFCO 
M r .  Tom Loomi s, B&N 
M r .  James Mischler ,  B&N 

NOTE: If t h i s  d iscuss ion  does no t  r e f l e c t  your understanding o f  t h e  subject  
mat te r  covered i n  t h e  meeting, please n o t i f y  t he  preparer.  

The pr imary purpose o f  t h i s  meeting was t o  rev iew p re l im ina ry  subbasin 
d e l i n e a t i o n s  p r i o r  t o  t h e  f i e l d  hydrology e f f o r t s .  

1. M r .  Motamedi was s a t i s f i e d  w i t h  t he  subbasin de l i nea t i ons  as presented i n  
t h e  meeting. It was noted t h a t  an add i t i ona l  subbasin break i s  needed 
f o r  f l o o d p l a i n  d e l i n e a t i o n  o f  t h e  unnamed t r i b u t a r y  t o  Jackrabb i t  Wash. 

a 2. M r .  Calza noted t h a t  Joe Tram had suggested a  conservat ive hydro log ic  
approach f o r  ponding behind the  CAP d ike  which i s  above the  s t r u c t u r a l  
sec t i on  bu t  below t h e  s p o i l  e leva t ion .  The method would i n v o l v e  an 
a d d i t i o n a l  HEC-1 ana l ys i s  t o  f i n d  t h e  most conservat ive r e s u l t  upstream 
and downstream w i t h  and w i thou t  a  breach i n  t h e  d ike.  M r .  Mischler  
expressed concern t h a t  an assumption o f  d i k e  f a i l u r e  as soon as the  
s t r u c t u r a l  he igh t  was exceeded bu t  before t h e  s p o i l  was overtopped cou ld  
be o v e r l y  conservat ive.  Burgess & N i p l e  w i l l  proceed w i t h  a  s i n g l e  HEC-1 
model t o  determine i f  t h e  aforementioned c o n d i t i o n  w i  11 occur, a t  which 
t ime  p o t e n t i a l  s o l u t i o n s  w i l l  be discussed i n  more d e t a i l .  

3. M r .  Calza noted t h a t  t h e  CAP d i k e  i n  t h e  Wittman ADMS area has 
experienced breaches. 

4. M r .  Loomis w i l l  begin hydro logy f i e l d  work on September 4. A f i e l d  t r i p  
f o r  D i s t r i c t  and ADWR personnel was scheduled f o r  September 18. The t r i p  
w i l l  begin a t  t h e  D i s t r i c t  o f f i c e  a t  8:00 AM. 

Respec t fu l l y  Submitted, 

u ~ a m e s  E. Mischler,  P.E. 
BURGESS & NIPLE, INC. 

# cc: Attendees 

Akron. OH . Cincinnati. OH . Columbus. OH Crestview Hills. KY . Mentor. OH 
Parkersburg. WV . Payson. AZ . Phoenix. AZ 



Burgess & N i ~ l e ,  Inc. 
Engineers and Architects - 
IIW NO.. meline. Highway . payson. AZ ass41 . (602) 414.~13 

Fax. (602) 474-3511 . Columbus Fax. (614) 451-1385 

MINUTES OF MEETING 

Project: FLD 90-05; Jackrabbit Wash Floodplain Delineation 

Subject: Meeting Number 2 

Date: October 26, 1990 

Time: 11:OO A.M. 

Attendees: Mr. Pedro Calza, Flood Control Distr ict of Maricopa County 
Mr. Amir Motamedi, Flood Control District of Maricopa County 
Ms. Sandra Shillito, Flood Control Distr ict of Maricopa County 
Mr. Tom Loomis, Burgess & Niple, Inc. 

NOTE: I f  this discussion does not ref lect  your understanding of the subject 
matter covered in the meeting, please notify the preparer. 

The primary purpose of this meeting was to review final sub-basin delineations 
and sub-basin parameters prior to creation of the HEC-1 computer models. 

1. The revisions to  sub-basin delineations subsequent to receipt of review 
comments from Mr. Dave Creighton of Arizona Department of Water Resources 
and performance of the field hydrology were discussed. No immediate 
problems were encountered. Mr. Motamedi stated that review comments 
should be forthcoming the week of October 29, 1990. - 

2. Mr. Calza requested that the spread sheet files used to calculate the 
sub-basin parameters be submitted on floppy diskette. Mr. Loomis agreed 
to furnish the files. 

3. Mr. Motamedi requested that the Green and Ampt parameters proposed for 
each SCS Soil Map Unit be checked against Table 4.2 of the Flood Control 
Distr ict of Maricopa County Manual for uniformity of values for each soil 
classification. Mr. Loomis agreed to make the check. 

4. Mr. Motamedi requested that t r i a l  sub-basin HEC-1 models be done to 
compare the effects of hillslope versus rangeland Kb values. The County 
has found that use of the rangeland values in some alluvium terrace areas 
yields unreasonable results. Mr. Loomis agreed to spot check Basin 10 for 
this effect. 

Akron. OH.  Clnclnnatl, OH. Columbus. OH. Crestvlew Hills. KY . Palnesville. OH 
Parkersburg. WV . Payson. AZ Phoenlx. A2 



Burgess & Niple, Inc. 

October 26, 1990 
Page 2 

5. The p re l im inary  t i m e  o f  concentrat ion est imates,  made using the  
Papadakis Method, were discussed. Mr. Motamedi pointed out that this 
method quite often yields a Tc value greater than the duration of rainfall 
excess. I f  this is found to be the case, then the S-Graph Method is to be 
used instead of the Clark Unit Hydrograph. 

6. Mr. Calza requested that the aerial photograph contact prints be forwarded 
to him as soon as they are available. Mr. Loornis agreed to  check on the 
status of the contact prints. 

7. Mr. Calza requested tha t  Burgess & Niple, Inc. obtain a pr ice for  
preparing a high alt i tude photograph of the entire watershed. This shall 
be done as close to scale as possible without paneling the site. 

The meeting adjourned at 12:50 P.M. 

Respectfully Submittedh - 
Thomas R. LOOW 

cc: Attendees 
Mr. Jim Mischler 



E N G I N E E R S  

A R C H I T E C T S  

Project: FCD 90-05; Jackrabbit Wash Floodplain Delineation 

Subject: Meeting No. 3 

Date: November 8, 1990 

Attendees: Mr. Russ Cruff, MCFCD 
Mr. Amir Motamedi, MCFCD 
Mr. Jim Morris, ADWR 
Mr. Tom Loomis, B&N 
Mr. James Mischler, B&N 

&Ireera s Niple. Inc. Note: If this discussion does not reflect your understanding of the subject 
5025 &st Washln~ton Street matter covered in the meeting, please notify the preparer. 

Suite 212 

Phoenlx. AZ 85034 

CQ22@-81o0 1. The 100-Year pond may exceed struchlral height, but not spoil height. If 
Fax m2 244-1915 this be the case, it may not be possible to presume, under FEMA 

guidelines, that the levee will hold. 

2.  Burgess & Niple will proceed as if the CAP will hold, and the problem, 
(if any), will be evaluated based on pond elevations vs. structural and spoil 
elevations. 

3. Jim Morris recommends 2 hydrologic routings - with ponding and without 
ponding. The study will need to consider at structures at each location in 
more detail. 

Respectfully submitted, 

u 
James E. Mischler, P.E. 

cc: Attendees 
Mr. Pedro Calza. MCFCD 



E N G I N E E R S  

A R C H I T E C T S  

Project: FCD 90-05; Jackrabbit Wash Floodplain Delineation 

Subject: Meeting No. 4 

Date: November 27, 1990 

Attendees: Mr. Pedro Calza, MCFCD 
Mr. James Mischler, B&N 

m~rgess Niple.Inc. Note: If this discussion does not reflect your understanding of the subject 
5025 b s t  Washington Street matter covered in the meeting, please notify the preparer. 

Sulle 212 

Phoenix. AZ 85034 

602 244-8100 1. Burgess & Niple presented preliminary locations of cross-sections for 
F ~ X  602 244-1915 HEC-2 modelling. Locations were generally acceptable to the District. 

Mr. Calza requested that sections near roads be located to allow minimal 
future modifications for bridge modelling. 

Respectfully submitted, 

" 
James E. Mischler, P.E. 

cc: Attendees 



E N G I N E E R S  

A R C H l T E C T S  

Project: FCD 90-05; Jackrabbit Wash Floodplain Delineation 

Subject: Meeting No. 5 

Date: December 20, 1990 

Attendees: Mr. Pedro Calza, MCFCD 
Mr. James Mischler, B&N 

Burgess & Niple. Inc. Note: If this discussion does not reflect your understanding of the subject 
50Zi fast Wash~ngton Street matter covered in the meeting, please notify the preparer. 

Sum 212 

Phwnlx AZ 85034 

602 *u 8100 1 .  Mr. Mischler presented copies of the draft Mannings "n" value report. 
~a 602 24.-1915 Mr. Calza requested that the photos and documentation be included in the 

hydraulics report also. 

Respectfully submitted, 

w 

James E. Mischler. P.E. 

cc: Attendees 



E N G I N E E R S  

A R C H I T E C T S  

Project: FCD 90-05; Jackrabbit Wash Floodplain Delineation 

Subject: Meeting No. 6 

Date: January 20, 1991 

Attendees: Mr. Pedro Calza, MCFCD 
Mr. James Mischler, B&N 

Burgess Niple. Ine. Note: If this discussion does not reflect your understanding of the subject 
5025 b s t  Washington matter covered in the meeting, please notify the preparer. 

Suite 212 

Phoenix, AZ 85034 

692244-8100 1. Mr. Mischler submitted prints of floodplain mapping showing cross 
F ~ X  692 244-1915 section locations and a computer diskette containing preliminary HEC-2 

input files for Star, Jackrabbit, and the unnamed tributary of Jackrabbit 
Wash. 

2. The split flow reach from Jackrabbit Wash, river mile 15.5 to river mile 
16.0, has yet to be resolved. The final model will have an appropriate 
flow distribution. 

3. Floodways will be calculated with method 6 initially, and adjusted using 
Method 1. In the final model, all floodway limits will be set by Method 
1. 

Respectfully submitted, 

V James E. Mischler, P.E. 

cc: Attendees 



E N G I N E E R S  

A R C H l T E C T S  

Project: FCD 90-05; Jackrabbit Wash Floodplain Delineation 

Subject: Meeting No. 7 

Date: February 12, 1991 

Attendees: Mr. Amir Motamedi, MCFCD 
Mr. Thomas Loomis, B&N 
Mr. James Mischler, B&N 

~ ~ r g - s  Niple. Inc. Note: If this discussion does not reflect your understanding of the subject 
5025 b r t  Washington Slreel matter covered in the meeting, please notify the preparer. 

Suite 212 

Phoentx. AZ 85034 

KJI 244-*I* 1. Mr. Motamedi requested that a sheet showing how composite soils were 
F ~ X  M)Z 244-1915 developed for the hydrology report be included following the tables to 

illustrate the procedures used. 

2. For transmission losses, a wmposite loss rating was used. The model 
was not sensitive to different methods of considering rock areas. 

3. Per SCS soil maps, no individual soil has infiltration greater than 4 
inches. Burgess & Niple's wmposite values are generally from 1 to 3 
inches. Mr. Motamedi requested that a discussion and justification of 
composite values that are much less than field measurements be included 
in the hydrology report. 

4. Preliminary hydrology is approved by the District. 

Respectfully submitted, 

James E. Mischler, P.E. 

cc: Attendees 
Mr. Pedro Calza, MCFCD 



E N G l N E E R S  

A R C H I T E C T S  

Project: FCD 90-05; Jackrabbit Wash Floodplain Delineation 

Subject: Meeting No. 8 

Date: February 13, 1991 

Attendees: Mr. Jim Morris, ADWR 
Mr. Dave Creighton, ADWR 
Mr. Dan Lawrence, ADWR (Briefly) 
Mr. Thomas Loomis, B&N 

Burgess Niple. Inc. Note: If this discussion does not reflect your understanding of the subject 
5025 ~ j q t  Wash~npton Street matter covered in the meeting, please notify the preparer. 

Suite 212 

Phoenlx. AZ 85034 

602 244-8100 1. Mr. Loomis presented the problem with Daggs Wash at the Central 
Fax 602244.1915 Arizona Project Canal crossing, Structure CAP-8. 

Problem: 100-Year 24-hour storm at structure. Stage exceeds the top 
of compacted embankment by 1.3' and is 0.9' below the 
top of uncompacted embankment. Flow probably tops the 
concrete overshoot walls and drains into the canal. The 
duration of stage above the top of compacted embankment 
is probably very short. 

The CAP canal at this location is situated with the top of 
canal lining approximately at the original natural grand 
surface. The drainage structure crossing the canal is a 
concrete flume with a base width of 47.5' and a wall height 
of 7'. The height of the collective dikes is approximately 
10'. 

Mr. Loomis and Mr. Morris agreed the failure of the embankment is 
extremely unlikely, and that if a failure occurred, it would involve 
scouring of the uncompacted 2' at the top of the dike. It was tentatively 
agreed that the routed peak through the structure should be used for flood 
control regulation downstream, since any flow which overtops the 



February 13,1991 
Page 2 

embankment or flume walls will be trapped by the canal. Therefore, this 
would be a conservative assumption. Burgess & Niple is to estimate the 
time duration that the flood stage exceeds the top elevation of the 
compacted embankment. If it is, in fact, a very short time, then Burgess 
& Niple is to proceed with this assumption in preparation of the final 
report. 

Respectfully submitted, 

Thomas R. Loomis, P.E. 

cc: Attendees 
Mr. Pedro Calza, MCFCD 
Mr. James Mischler, B&N 



E N G I N E E R S  

A R C H I T E C T S  

Project: FCD 90-05; Jackrabbit Wash Floodplain Delineation 

Subject: Meeting No. 9 

Date: February 15, 1991 

Attendees: Mr. Pedro Calza, MCFCD 
Mr. James Mischler, B&N 

eurgess & Niple. Inc. Note: If this discussion does not reflect your understanding of the subject 
5025 ~ \ t  Wash~ngton Street matter covered in the meeting, please notify the preparer. 

Sulte 212 

Phoenrx, AZ 85034 

m2244-8100 1. Mr. Mischler indicated that study documents suitabIe for submission to 
Fax 602 244-1915 FEMA would be submitted by February 28, 1991. 

2. Mr. Calza noted that the preliminary HEC-2 natural profile model 
recently submitted seemed appropriate, pending adjustments at the split 
flow reach on Jackrabbit Wash. 

Respectfully submitted, 

V 
James E. Mischler, P.E. 

cc: Attendees 
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Mr. James E. Mischler,  P.E. 
Burgess and Niple. Inc.  
5025 Eas t  Washington S t r e e t  
S u i t e  212 
Phoenix, Arizona 85034 

SUBJECT: Jackrabbi t  Wash FIS (FCD 90-05) 

Dear Mr. Mischler: 

We have reviewed t h e  Preliminary Data Notebooks, Hydrology, submitted t o  t h e  
Flood Control D i s t r i c t  on December 22, 1990, f o r  t h e  subjec t  a r ea .  The r e p o r t  
d i d  n o t  include the  s tage-storage rout ing  f o r  the  CAP s t r u c t u r e s  a s  of y e t .  

@ Our review emphasized mainly on t h e  peak flows est imated using the  HEC-1 
s imula t ion .  It i s  our opinion t h a t  t h e  r e s u l t s  presented so f a r  a r e  
reasonable and compare well with t h e  r e s u l t s  obtained by s t a t i s t i c a l  a n a l y s i s  
on t h e  USGS gage on Jackrabbi t .  

We have a  few minor comments on t h e  r epor t  which we w i l l  d i scuss  wi th  you and 
Mr. Loomis a t  t h e  February 12 th  meeting. 

I f  you have any ques t ions ,  p lease  c a l l  Sandy S h i l l i t o  o r  me a t  262-1501. 

S ince re ly ,  

A m i r  M. Motamedi 
Hydrologist  
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(',lrol~, C;~rl~c>:.,c>r 
D. E. S~e-:iioso. P.E., Chief  Engineer and Cenfr,~i \lanagc!r 

!:mi tir.rito..:- 
E d  l',ihlor 

rir. Tlioaas Z. Lousis,  P . E .  
Burgess & Niple, Inc. 
5025 Eas t  Washington S t r e e t  
S u i t e  212 
Phoenix, Arizona 85034 

, \ ~ G E I V E D  
NOV 6 1990 

BURGESS & NIPLE,INC. 

SUBJECT: Subbesin Delineation Review of Jackrabbit  Wash 

Dear Mr. Loomis: 

We have reviewed the subbasin de l inea t ions  f o r  the  cont r ibut iog  area  t o  
Jackrabbi t  Wash. We f e e l  t h e  boundaries and concentrat ion poin ts  a r e  
acceptable .  Please continue with your de te rc ina t i cn  of parameters f c r  thaoe 
subbasins.  

I f  you have any questions concerning t h i s  review, p l ease  contact 
Sandy S h i l l i t o  o r  myself a t  262-1501. 

S ince re ly ,  
," 

A m i r  Notamedi 
p j , a - ^ '  --U106L"" -2" '  
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O c t o b e r  29,  1 9 9 0  

J o e  Tram 
F l o o d p l a i n  B r a n c h  Manager 
F l o o d  C o n t r o l  D i s t r i c t  o f  M z r i c o p a  C o u n i y  
3335  West Durango S t r e e t  
P h o e n i x ,  A r i z o n a  85009 

R E :  C e n t r a l  A r i zon i !  P r o j e c t  ? n d  F l o - 4  i - s * ; r z n c e  S t u d i e s  

D e a r  M r .  T r z - :  

Rcre MdfcltC O,^,e..=. 
K W. Plummer 

3:recwr 

T h i s  i s  i n  r e s p o n s e  t o  y o u -  ' e i t e r  o f  1! O c t o b e r  1990 r e q u e s t i n g  
g u i d a n c e  on n o d e l i n g  C A P  c r c s s - d r a i n a g e  s t r u c t u r e s  when 
c o m p l e t i n g  s t u d i e s  f o r  f: o c c p l a i n  m a p p i n g  p u r p o s e s .  ADWR 
recommends t h a t  CAP c r o s s - d r a i n a g e  s t r u c t u r e s  b e  c r i t i c a l l y  
e x a c i n e d  d u r l n g  any f l o o d p l ? i n  s t u d y  and o n l y  be c r e d i t e d  i f  t h e y  
c a n  be c e r t i f i e d  a c c o r d i n g  t o  f E M A  r e q u i r e m e n t s  and i f t h e y  h a v e  
a s s v r e d  m a i n t e n a n c e .  

S i n c e  many o f  t h e  CAP c r o s s - d r a i n a g e  s t r u c t u c e s  a r e  s i z e d  f o r  
f l o o d s  l e s s  t h a n  a 1 0 0 - y e a r  e v e n t ,  t h i s  w i l l  mean t h a t  an 
e v a l u a t i o n  o f  t h e  CAP'S e f f e c t  b o t h  u p s t r e a a  f o r  p o n d i n g  a n d  
d o w n s t r e a m  f o r  maximum e x p e c t e d  o u t f l o w s  u n d e r  1 0 0 - y e a r  c o n d i t i o n  
w i l l  h a v e  t o  be made. We w o u l d  be  happy  t o  d i s c u s s  t h e  e x a c t  
p r o c e d u r e  n i t h  y o u  as  n e c e s s a r y .  

P l e a s e  f e e l  f r e e  t o  c o n t a c t  me a t  5 4 2 - 1 5 4 1  i f  y o u  h a v e  any 
q u e s t i o n s  o r  need  any a d d i t i o n a l  i n f o r m a t i o n .  

S i n c e r e l y ,  

' James R .  Y o r r i s ,  P.E.  
C h i e f  
F l o o d  Management  S e c t i o n  

J R M :  9w 
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Burgess & N~ple ,  Inc. 
Engineers and Architects 

a U06 North Beellne Highway Payson. A285541 . (602) 474-5313 

Fax. (602) 474-3511 Columbus Fax. (614) 451-1385 

October 19, 1990 

Arizona Department of Water Resources 
15 South 15th Avenue 
Phoenix, AZ 85007 - 

Attention: Dave Creighton, P.E. 

Ref: M.C.F.C.D. Jackrabbit Wash Floodplain Delineation Study 
FCD 90-05 
Project No. 10310 

Dear Dave: 

Per your telephone conversations with Andy Romance on September 13, 1990 and 
September 14, 1990, your comments are addressed herein regarding Sub-Basin 
Delineations, Tc Path, and Flood Routing Paths. 

Reference i s  made to the preliminary Burgess & Niple Exhibit "C". 

S h e e t  1 of 5 

1-1) The west boundary of Sub-Basin 188 has been modified and the Tc 
flow paths revised. 

1-2) A shape adjustment is not being applied to the long and narrow 
Sub-Basins. The A.D.O.T. adjustment does n o t  appear t o  be 
appropriate for this watershed. 

Sheet 2 of 5 

2-1) The existing Tc Path shown in Sub-Basin 2A was found to yield the 
longest flow time, and therefore, has not been revised. 

2-2) The Tc Path shown in Sub-Basin 58 has been revised. 

Akron. OH. ClnClnnatl. OH - Columbus. OH . Crestview Hills. KY . Palnesville. OH 

Parkersburg. WV . Payson. AZ . Phoenlx. AZ 



Burgess & Niple, utc. 

October 19, 1990 
Page 2 

Sheet 3 of 5 

- 1  The "7G" identifier has been removed from Sub-Basin 7E. 

- 2 )  The "10K" identif ier has been changed to "10J" in Sub-Basin 103, 
and the  "10AA"  i d e n t i f i e r  has been changed t o  "10Z" i n  
Sub-Basin 10Z. N o t e  t h e  r e m a i n d e r  o f  S u b - B a s i n s  i n  
Major Basin No. 10 have been adjusted accordingly. 

3-3) A routing path has been added between CP-6) and CP-64. 

3-4) The Tc Path in Sub-Basin lOAB has been revised. 

Sheet 4 of 5 

4-1) The Tc Path in Sub-Basin 11 has been revised. 

4-2) The Tc Path in Sub-Basin 3B has been revised. 

Sheet 5 of 5 

5-1) A Tc Path in Sub-Basin 102 has been added. 

5-2) The existing Tc Path shown in Sub-Basin 10W has not been changed. 
In my opinion, the long and narrow area above the Tc start ing 
p o i n t  can be cons idered non-e f fec t i ve  f o r  the  purpose o f  
calculating the Tc. 

5 )  The locat ion of the rout ing path in  Sub-Basin 10Y has been 
clarified where it aspproaches the boundary of Sub-Basin 128. 

5-4) A Tc Path in Sub-Basin 10G has been added. 

5-5) The locat ion of the rout ing path i n  Sub-Basin 10A has been 
clarified where i t  approaches the boundary of Sub-Basin 7C. 



, .  , 

Burgess & Niple, ~II ~ c .  

October 19, 1990 
P a g e 3  

Dave, if you have further review comments, please call Andy or myself at  your 
convenience. I have enclosed a new copy of Exhibit "C" which reflects the 
changes we have discussed. 

Sincerely, 

BURGESS & NIPLE, INC. 

Thomas R. Loomis, P.E. 

Enclosure 

cc: Jim Mischler 
Amir Motamedi 
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. 
AFFIDAVIT OF PUBLICATION 

STATE OF ARIZONA 
COUNTY OF MARICOPA ) ss. 

JOAN LOHR, being first duly sworn, upon oath deposes and says: 
That she is the assistant legal advertising manager of the Arizona 
Business Gazette, a newspaper of general circulation in the county 
of Maricopa, State of Arizona, published at Phoenix, Arizona, by 
Phoenix Newspapers Inc., which also publishes The Arizona 
Republic and The Phoenix Gazette, and that the copy hereto 
attached is a true copy of the advertisement published in the said 
paper on the dates as indicated. 

The Arizona Republic 
xfh-- 

I Sworn to before me this 

? n r w  dayof 

A.D. 1 9 2  
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Burgess & N~ple, I ~ c .  
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August 13, 1990 

WEST VALLEY VIEW 
310 North 8th Street 
Avondale, AZ 85323 

Attention: Newsroom 

To Whom It May Concern: 

Enclosed is a news release, "Announcement of Flood Elevation Study", for 
Maricopa County that the Flood Control District of Maricopa County has 
requested be published. Would you please place this as a news item in your 
newspaper, and provide us a copy of same. If you have any questions, please 
call me. 

Very truly yours, 

BURGESS & NIPLE, INC. 

w 
James E. Mischler, P.E.  

Enclosure 

cc: Mr. Pedro Calza, Flood Control District 

Akron. OH Cincinnatl. OH . Columbus. OH . Creslvlew Hills. KY . Mentor. OH 
Parkersburg. WV Payson, AZ Phoenix. Az 



1 Burgess & Niple, I ~ c .  

0 
Engineers and Architects 
M 2 5  East Wa~hIngtonSrreet . Sulte212 . F'hwnlx. AZ85034 l602t244-8100 

August 13, 1990 

DAILY NEWS - SUN 
P.O. Box 1779 
Sun C i ty ,  AZ 85372 

A t ten t i on :  Newsroom 

To Whom It May Concern: 

Enclosed i s  a news release, "Announcement o f  Flood Elevat ion Study", f o r  
Maricopa County t h a t  the Flood Contro l  D i s t r i c t  o f  Maricopa County has 
requested be published. Would you please p lace t h i s  as a news i t e m  i n  your 
newspaper, and prov ide us a copy o f  same. I f  you have any questions, p lease 
c a l l  me. 

O Very t r u l y  yours, 

BURGESS & NIPLE,INC. 

James E. Mischler,  P.E. 

JEM: p r  

Enclosure 

cc: Mr. Pedro Calza, Flood Contro l  D i s t r i c t  

Akron. OH . Clnclnnatl. OH . Columbus. OH . Crestview Hills. KY . Mentor. OH 
Parkersburg. WV . Payson. AZ . Phoenix, AZ 



Burgess & Nide.  Inc. 
Engineers and Architects 
5025 East Washlnglon Slreel . Sulle 212 . f'hornlx. A285034 . 16021 244.8100 

August 13, 1990 

M r .  Michael Hart,  E d i t o r  
THE PEORIA TIMES 
7122 North 59th Avenue 
Glendale, AZ 85301 

Dear M r .  Har t :  

Enclosed i s  a news re lease,  "Announcement o f  F lood E leva t i on  Study", f o r  
Maricopa County t h a t  the  Flood Control D i s t r i c t  o f  Maricopa County has 
requested be published. Would you please p lace t h i s  as a news i tem i n  your 
newspaper, and prov ide us a copy o f  same. I f  you have any questions, please 
c a l l  me. 

Very t r u l y  yours, 

BURGESS & NIPLE. INC. 

u 
James E. Mischler ,  P.E. 

JEM: p r  

Enclosure 

cc: M r .  Pedro Calza, F lood Control  D i s t r i c t  

Akron. OH Clncinnatl. OH Columbus. OH . Creslvlew Hills. KY . Mentor. OH 
Parkersburg. WV Payson, AZ . Phoenix. AZ 



Burgess & N i ~ l e ,  Inc. 
Engineers and Architects 

a 5025 East Washington Street . Sullr212 . Plrwnlx. AZ 85034 . (602)  244-8100 

August 13, 1990 

M r .  Red U lbr ick ,  E d i t o r  
THE WESTER NEWS 
12001 North 112th Avenue 
Youngtown, AZ 85363 

Dear M r .  U l b r i c k :  

Enclosed i s  a news release, "Announcement o f  Flood Elevat ion Study", f o r  
Maricopa County t h a t  t he  F lood Control  D i s t r i c t  o f  Maricopa County has 
requested be published. Would you please p lace  t h i s  as a news i t e m  i n  your  
newspaper, and prov ide us a copy o f  same. I f  you have any questions, please 
c a l l  me. 

Very t r u l y  yours, 

BURGESS & NIPLE, INC. 

"~ames E. Mischler ,  P.E. 

JEM: p r  

Enclosure 

cc: M r .  Pedro Calza, Flood Contro l  D i s t r i c t  

Akron. OH Cinclnnall. OH Columbus. OH . Cresrview Hills. KY . Menlor. OH 
Parkersburg, WV Payson. AZ . Phoenix. AZ 



*** NEWS RELEASE *** 

ANNOUNCEMENT OF FLOOD HAZARD STUDY 

The F lood  C o n t r o l  D i s t r i c t  o f  Mar icopa County, under a u t h o r i t y  o f  t h e  
N a t i o n a l  F lood  Insurance Act  o f  1968 (P.L. 90-448), as amended, and t h e  F lood  
D i s a s t e r  P r o t e c t i o n  A c t  o f  1973 (P.L. 93-2341, i s  f u n d i n g  a  d e t a i l e d  s t u d y  o f  
f l o o d  hazard areas i n  western Maricopa County as f o l l o w s :  

J a c k r a b b i t  Wash f rom V u l t u r e  Mine Road t o  t h e  CAP Canal; an unnamed 
t r i b u t a r y  t o  J a c k r a b b i t  Wash f rom V u l t u r e  Mine Road t o  i t ' s  mouth i n  
S e c t i o n  6, T.3N., R.5W.; S t a r  Wash f r o m  t h e  e l e c t r i c  power l i n e  c r o s s i n g  
t o  i t ' s  mouth; and ad jacent  ponding areas a l o n g  t h e  CAP Canal. 

The s tudy  i s  b e i n g  performed f o r  t h e  F lood  C o n t r o l  D i s t r i c t  by  Burgess & 
N i p l e ,  Inc., Engineers & A r c h i t e c t s ,  o f  Phoenix, A r i zona .  

The purpose o f  t h i s  s tudy i s  t o  examine and e v a l u a t e  f l o o d  hazard areas 
which a r e  developed o r  which are  l i k e l y  t o  be deve loped and t o  determine f l o o d  
e l e v a t i o n s  f o r  those areas. F lood e l e v a t i o n s  w i l l  be  used by Maricopa County 
t o  c a r r y  o u t  f l o o d p l a i n  management o b j e c t i v e s  o f  t h e  N a t i o n a l  F lood  Insurance 
Program. They w i l l  a l s o  be used as t h e  b a s i s  f o r  d e t e r m i n i n g  a p p r o p r i a t e  f l o o d  
insurance  premi um r a t e s  a p p l i c a b l e  f o r  b u i l d i n g s  and t h e i r  con ten ts .  

9 T h i s  announcement i s  i n tended  t o  n o t i f y  a l l  i n t e r e s t e d  persons o f  t h e  
commencement o f  t h i s  s t u d y  so t h a t  they  may have an o p p o r t u n i t y  t o  b r i n g  any 
r e l e v a n t  f a c t s  and t e c h n i c a l  da ta  concern ing l o c a l  f l o o d  hazards t o  t h e  
a t t e n t i o n  o f  t h e  F lood  Con t ro l  D i s t r i c t  f o r  c o n s i d e r a t i o n  i n  t h e  course o f  t h i s  
s tudy .  Such i n f o r m a t i o n  should be f u r n i s h e d  t o  M r .  Pedro Calza o r  M r .  Joe 
Tram, F lood  Con t ro l  D i s t r i c t  o f  Maricopa County, 3335 West Durango S t r e e t ,  
Phoenix, A2 85009, te lephone (602) 262-1501 f o r  Burgess & N i p l e ' s  use i n  
p e r f o r m i n g  t h e  study.  
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L ' ' i r c> I~~  (:,I~III>I>I~Y 
D. [. S~g~:-'o!,o. P.E., Chici Engineer ancl Gt-~lcral hl,lnager 

T o i i ~  Frccstonr 

AUS 0 2  'yo 

Mr. Donn E. Abegglen, P.E. 
Vice President  
Burgess & Niple, Inc.  
5025 East Washington S t r e e t ,  S u i t e  212 
Phoenix, Arizona 85034 

SUBJECT: PCD 90-05. Jackrabbi t  Wash Floodplain Delineat ion Study 

Dear M r .  Abegglen: 
? 

This l e t t e r  w i l l  serve a s  confirmation of the Ju ly  23, 1990, ve rba l  Notice To 
Proceed f o r  t h e  work under t h e  above-referenced con t rac t  t h a t  was approved by 
t h e  Board of Directors  on t h e  same da te .  

A copy of the f u l l y  executed c o n t r a c t  i s  enclosed f o r  your use. I f  you have 
any quest ions,  p lease  do not  t o  contac t  Mr. Pedro CaLza a t  262-1501. 

' Chief ,  Contracting Branch 
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EXHIBIT "A" 

SCOPE OF WORK 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
JACKRABBIT WASH TOPOGRAPHlC MAPPING AND 

FLOOD INSURANCE STUDY 
FCD 90-05 

- - -  -. 

General 

The p ro jec t  consists of topographic mapping and floodplain and floodway 
delineations of the following streams: 

+ Jackrabbit Wash from the Vulture Mine Road crossing in Section 4, 
R.6W., T.4N. to the Central Arizona Project (CAP) Canal overshoot. 

Star Wash from the powerlines i n  Section 33 TAN., R.5W. to  the 
Central Arizona Project (CAP) Canal overshoot. 

+ Unnamed tributary to Jackrabbit Wash which crosses Vulture Mine Road 
in the southeastern 114 of Section 8, T.4N., R.6W.; from Vulture Mine 
Road to the confluence with Jackrabbit Wash. 

T h e  p r o j e c t  also consist of topographic mapping and ponded f loodplain 
delineations (Zone A) along the upstream side of the CAP Canal; f rom the 
southwest 114 of Section 13, T.3N., R.6W. to  the Hassayampa River. Hydraulic 
analyses of pipe siphons and box overshoots within the CAP Canal study area 
w i l l  be made for use in the ponding analysis. 

The Consultant wil l  develop the hydrology using the Corps of Engineer's HEC-1 
computer model and backwater analysis using the HEC-2 computer model to  
determine floodplain and floodway delineations for the 100-year peak flood. 
Work must be reviewed and accepted by the Federal Emergency Management Agency 
( F E M A )  p r i o r  t o  the f ina l i za t ion  o f  t h i s  con t rac t .  As p a r t  o f  th is  
requi rement ,  the Consultant shall be responsible for  Public No t i f i ca t i on  
regarding this project. Work under this Scope wil l  be completed within 240 
calendar days from the date of the Notice to Proceed, including 60 days for 
F lood Control District reviews. 

Task 1 Data Collection 

1.1 The Consultant w i l l  col lect and review pertinent data from the 
D is t r i c t  and other outside sources. Data to  be col lected w i l l  
include previous flood hazard reports and hydrology for the study 
area;  e x i s t i n g  t o p o g r a p h i c  m a p p i n g ;  h i s t o r i c a l  f l o o d i n g  
information; as-built plans for exist ing structures; FEMA Flood 
Hazard Boundary Maps and any Letters of Map Amendment and/or 
Revisions and other pertinent information. 

1.2 A written summary of the data collection effort will be submitted 
to the District for information purposes. 

1.3 The Consultant w i l l  submit a project schedule showing coordination 
meetings and completion dates f o r  each of the tasks i n  the 
contract. 



Task 2 Topoqraphic Mapping 

2.1 The Consultant will not ify property owners and obtain necessary 
Rights -of -Ent ry  fo r  t h e  s tudy a r e a s .  The Dis t r ic t  will ass i s t  
Consultant as may be necessary to complete this task. 

2.2 An aerial survey subcontractor  shall- be retained by the f i rm as  
part of this contract .  The Consultant shall coordinate the aerial 
surveying work with the  aerial surveying consultant to  ensure tha t  
the specifications of the aerial surveying work are  met.  Quality 
control on surveys will be  per FEMA 37, Flood Insurance Study 
Guidelines and Specifications for Study Contractors. 

2.2.1 Prepare topographic mapping to a 4-foot contour interval, 1":4001 
scale,  with spot  elevat ions on sect ion line and mid-section line 
roads. 

2.2.2 Ground Control: 

a. The Consultant shall provide survey control. 

b. The C o n s u l t a n t  s h a l l  s y s t e m a t i c a l l y  se t  panel po in t s  and  
establish horizontal and vertical control throughout the a reas  
to  be mapped for  use in compilation by the aer ia l  survey  
consultant. Where readily available, surveys will tie into the  
S t a t e  P l a n e  C o o r d i n a t e  Sys tem.  F ie ld  c o n t r o l  s h a l l  b e  
suf f ic ien t  t o  readily allow for  compilation of maps by t h e  
aerial survey contractor  a t  the desired map scale and contour 
interval and will be based on the  National Geodetic Vertical 
Datum (NGVD). 

c. The horizontal and vertical control points shall be located and 
marked by the Consultant. The controls for the area mapping 
shall be in sufficient numbers and shall be in locations which 
wil l  b e  c o m p a t i b l e  w i t h  t h e  a c c u r a c y  of t h e  m a p p i n g  
requirements.  The controls shall be of a t  least third order  
accuracy. Sect ion corners ,  quar te r  corners, and mid-section 
points shall be used for control points wherever possible. 

2.2.3 Digital contour  and planimetr ic  d a t a  developed for this  p r o j e c t  
shall be delivered in AutoCAD DXF ASCII format, as  specified in 
Autodesk, Inc., publication TD106-009 (May 7, 1986). Layer names 
a n d  g r a p h i c s  a t t r i b u t e s  s h a l l  b e  fu l ly  d o c u m e n t e d  b y  t h e  
Consultant. The delivered DXF files shall be compatible with the  
requirements, and subject t o  the limitations, of the ESRI DXFARC or 
the ESRI SIF2ARC software translator as  detailed in the  January  
1989 release of the *ARC/INFO Users Guideg. File deliveries shall 
be  in ASCII f o r m a t  on indus t ry-s tandard  112" m a g n e t i c  t a p e ,  
2400-foot reels ,  wr i t ten  in generic unlabeled COPY format ,  with 
specified record-lengths and blocksizes. 

2.2.4 The Consultant  shall  provide permanent  non-erasable topographic 
mylar sheets 24" x 36" with a scale of 1-inch equal to  400 feet,  
with a contour interval of 4 f ee t  for mapping. A cover sheet  will 
be provided with t h e  project  t i t le,  date  of topographic mapping, 



and a location m a p  showing geographic range covered by each 
specific mapping sheet. Each manuscript shall include a minimum of 
north arrow, scale ,  section corners  and qua r t e r  corners,  current 
and proposed s t r e e t s  and highway names, State  Plane Coordinate 
S y s t e m ,  m a j o r  d r a i n a g e  f e a t u r e s ,  c o r p o r a t e  b o u n d a r i e s ,  
c r o s s - s e c t i o n  l i nes ,  channe l  s t a t t o n  c e n t e r  l ine ,  i n d e x  map,  
description and elevation .of ron t ro l  points and ERM's and reference 
marks used in ground control. The mapping will have an accuracy 
such that ninety percent (90%) of contours shall be within one-half 
contour of the true elevations and the remaining ten percent (10%) 
of the contours shall not be in error  by more than one contour 
interval. 

2.2.5 The Consultant  shal l  provide permanent  non-erasable topographic 
m y l a r s  a s  d e s c r i b e d  above  in S e c t i o n  2.2.4 w i th  d e l i n e a t e d  
floodplains included. 

2.2.6 Sketch maps no larger than 11" x 17" for the study area must be 
inc luded  in t h e  f i n a l  n a r r a t i v e  r e p o r t  a long wi th  t h e  flood 
profiles. 

Task 3 Hydrolox  

3.1 The hydrologic s tudy of t h e  watershed will be delivered to  the  
Dis t r ic t  under s e p a r a t e  cover from the  hydraulic analysis. The 
watershed study limits are: 

a. The watershed upstream of the CAP Canal, from Reach 7 Station 
121+60 t o  Station 571+50 (hereinafter referred to  a s  the CAP 
Canal Study Reach); and 

b. The watershed downstream from the CAP Canal Study Reach bounded 
on the eas t  by the Hassayampa River, on the wes t  by 371st 
Avenue and on the south by Interstate 10. 

The Consultant will use the U.S. Army Corps of Engineers (COE) 
c o m p u t e r  program HEC-1, 1989 Version, to  develop a 100-year 
hydrologic model  o r  models  fo r  t h e  a rea .  Using a p p r o p r i a t e  
hydrologic judgement, sub-basins wiIl be identified tha t  provide a 
reasonable depict ion of t h e  watershed condition. The sub-basins 
will be as homogeneous as  possible, using watershed area, watershed 
t y p e  (moun ta in  v e r s u s  val ley) ,  a n d  t i m e  of concen t ra t ion  a s  
c r i te r ia .  Sub-basin break-downs will be done in sufficient detai l  
to provide peak discharges a t  the following locations: 

a. Drainage structures along the CAP Canal Study Reach. 

b. ~ r i b u ' t a r ~  conf luences  a long t h e  following washes  where  a 
significant change in peak discharge will occur o r  where the  
wash crosses a County road: 



+ Jackrabbit Wash 
* Coyote Wash 
* Star Wash 

Daggs Wash 
Dead Horse Wash 

The-watershed upstream of the CAP Canal wi l l  be broken into 
sub-basins of an average size of f ive (5) square miles. The 
watershed downstream from the CAP Canal wi l l  be broken into 
sub-basins of an average size of three (3) square miles. 

An appropriate hydrograph time increment and number of hydrograph 
ordinates wi l l  be selected to allow for complete calculation of the 
flood hydrograph without sacrificing resolution of the flood peak. 
Calculations, or assumptions used i n  developing sub-basin and 
routing parameters, wi l l  be documented and made a par t  of the 
appendices for the hydrology report. 

3.2 The specific hydrologic techniques to be used in this study are: 

a. Rainfall: Peak discharges for the 100-year 6-hour storm wi l l  
be, es t imated  using ra in fa l l  d is t r ibut ions provided by the 
District. The peak discharge and peak volume for the 100-year 
24-hour storm wi l l  be estimated using the SCS Type I1 24-hour 
rainfall distribution. 

P o i n t  p r e c i p i t a t i o n  va lues w i l l  be d e r i v e d  u s i n g  t h e  
information and procedures contained in  the Hydrologic Desiqn 
Manual for Maricopa County, Arizona (Design Manual). The most 
current edition as of the date of Notice to  Proceed w i l l  be 
utilized for this contract. 

b, Areal Reduction: The point precipitation values wil l  be arealy 
reduced separately for cr i t ical  concentration points as well as 
for the entire watershed. Precipitation reduction factors wi l l  
be applied in  watershed area increments of f ive (5) square 
miles. The U.S. Army Corps of Engineers (COE) Queen Creek 
areal reduction curve wi l l  be applied for the 6-hour duration 
storm. NOAA Hydro-40 wil l  be used for the 2-hour and 24-hour 
duration storms. 

c. Rainfall Excess: The Green and Ampt Infiltration Equation wi l l  
be u t i l i zed  f o r  estimation of ra infal l  losses. This method 
w i l l  be appl ied i n  conformance w i t h  the Design Manua l  
p r o c e d u r e s  u s i n g  ava i l ab le  s o i l  t e x t u r e  da ta .  I t  i s  
ant ic ipated t h a t  the SCS Soil Survey o f  Maricopa County, 
Arizona, Central and Aquila-Carefree Areas will be uti l ized for 
this e f fo r t  in combination wi th additional data obtained during 
the init ial records search. Where soils texture data is deemed 
insuff ic ient ,  i s  no t  available, o r  deemed questionable, SCS 
curve numbers w i l l  be assigned based on hydrologic soil group, 
land-use and surface cover. The curve number values w i l l  then 
be used to  estimate the Green and Ampt equation parameters, 
using the Design Manual procedures. 



The average soils texture values for each sub-basin wi l l  be 
estimated by use of a grid averaging method. The grid interval 
will be one-half mile with an average number of grid points of 
20 per sub-basin, unless conditions in a specific area dictate 
otherwise. Tightening or loosening of ihe grid i n  a specific 
area will be done at the discretion of the Consultant. 

... 

d. Unit Hydrograph: The Clark Unit Hydrograph method wi l l  be used 
for this project. 

e. Time of Concentration: The Papadakis method will be used with 
the Clark un i t  hydrograph. I f  th is method resul ts i n  an 
unsuitable time of concentration, other methods wi l l  be applied 
and the resul ts compared. The most rea l is t ic  resul t  as 
determined by the Consultant wil l  be utilized. 

f. Hydrograph Channel Rout ing :  Channel r o u t i n g  w i l l  be 
accomplished using the Normal Depth option under HEC-1 wherever 
possible. Average cross sections w i l l  be developed ut i l iz ing 
available mapping and f i e l d  reconnaissance data. Where 
reasonable cross section data cannot be obtained, particularly 
in the upper reaches of the watershed, the Muskingum method 
will be applied. The choice of routing method for questionable 
reaches w i l l  be discussed w i th  D is t r i c t  personnel pr ior  t o  
estimating routing parameters. 

The reach routing parameters for  the lower reaches modeled 
using HEC-2 will be adjusted after the HEC-2 cross sections are 
available. The HEC-2 cross sections will be compared and a 
typical average cross section estimated. 

g. Hydrograph Reservoir Routing: Analysis of the backwater 
ponding areas against the north bank of the CAP Canal Study 
Reach w i l l  be accomplished using the level-pool reservoir  
routing option of HEC-1. Elevation and surface area data wi l l  
be generated from the strip contour map of the canal alignment 
i n  combination w i t h  USGS quadrangle maps. Stage versus 
discharge tables f o r  low- leve l  outlets, channel outlets and 
canal bank overtopping condit ions w i l l  be est imated using 
appropriate hydraulic methodology. These curves wi l l  then be 
incorporated into the HEC-1 computer model. The end result of 
this effort wi l l  be to  define Zone A 100-year floodplain l imi ts 
for ponding on the upstream side of the CAP Canal Study Reach, 
and to identify canal bank overtopping locations. 

h. Channel Transmission Losses: Channel transmission losses for 
the reaches modeled using the Normal Depth Channel method wi l l  
be included i n  the mode l  i f  deemed appropr iate by the  
Consultant, and i f  su f f i c i en t  data is available. Ex is t ing 
f ie ld data, or the l i terature,  w i l l  be used as the basis for  
this ef for t .  An average percolat ion rate for each rout ing 
reach considered wi l l  be estimated by calculating a composite 
by area of overbank soi ls versus channel bed soils in the  
reach. Separate average values w i l l  be estimated for each 
storm frequency modeled. The percolation r a t e  estimates 



arr ived a t  will be checked for reasonableness by performing 
percola t ion  t e s t s  in the  field in channel bed and overbank 
s o i l s .  T h i s  w i l l  b e  a c c o m p l i s h e d  d u r i n g  t h e  f i e l d  
investigation phase. 

Percolation testing will be done using a method which simulates 
t h e  vertical r a t e  only, and which also simulates an average 
flow depth to  account for hydraulic head. The test depth will 
be between four and twelve inches based on judgement of the 
Consultant. This will not be an extensive effort  and will only 
be done as  nacessary to  provide confidence in, or  adjustments 
to ,  t h e  va lues  e s t i m a t e d  using avai lable  soils d a t a .  The  
losses will be  modeled using the  Channel Loss option under 
HEC-1. The SCS Nat ional  Enqineerinq Handbook, S e c t i o n  4 
Hydrology, Chap te r  19 will be used as  the base reference for 
estimating the loss parameter. Mr. Dave Creighton of ADWR and 
Mr. Harry Milsaps of the SCS will be consulted in this effort .  

3.3 The D i s t r i c t  will  provide appropr i a t e  re ferences  t o  f a c i l i t a t e  
parameter estimation. 

3.4 The output of the computer model will be reviewed to determine if 
peak f lows and volumes  a r e  rea l i s t ic .  This will b e  done by 
comparing the  r e su l t s  with available gage data ,  previous s tudies  
and USGS gage regression analysis  results. Adjustments t o  t h e  
input d a t a  a reas  of precipi tat ion loss, routing, and t ransmission 
losses will be made  in order  t o  obtain real is t ic  and just i f iable  
results. 

3.5 Attempts will be made to  recover historic stream gage da ta  where 
available and compare the da ta  with the results obtained by t h e  
hydrologic model. Major differences will be discussed in the  final - 
report. 

3.6 The Consultant will obtain the approval of the District a t  each of 
the following steps: 

a. Soil and watershed boundary maps. 

b. HEC-1 input parameters and parameter estimation. 

c. HEC-1 flow diagram. 

d. HEC-1 results. 

3.7 The f ina l  r e p o r t  wil l  include t h e  following sec t ions  organized  
according to  the latest  draft  of the ADWR State Standards Workgroup 
c r i t e r i a  a t  t h e  t i m e  of No t i ce  to  Proceed fo r  organizing and 
submitting technical documentation for flood studies: 

a. Scope of the study. 

b. Description of the watershed. 

c. Previous studies and reports. 



, .. ., 
... , 

d. Methodology. 

e. Assumptions. 

f .  Results. 

g. Comparison . of . the resu l t s  with o ther  studies and/or s t r e a m  
gages. 

h. Conclusion. 

i. List of references and agencies contacted. 

3.7.1 Tables and figures for the main text: 

a. Watershed area (18x24) foldout map. 

b. T a b l e  showing  t h e  f l o w  p e a k s  a n d  vo lumes  a t  c r i t i c a l  
c o n c e n t r a t i o n  po in t s  f o r  d i f f e r e n t  frequency and d u r a t i o n  
storms. 

c. Tab le  showing t h e  c r i t i c a l  p e a k s  and volumes f o r  m a j o r  
concentrat ion points a s  compared  t o  previous studies (where 
available). 

d. Spreadsheet  showing sub-basins and  their  major p a r a m e t e r s  
(slope, a r ea ,  f r i c t ion ,  t o t a l  r a in fa l l ,  t ime of concent ra t ion  
or Lag, major structures, etc.). 

3.7.2 Tables and figures for the appendices: 

a. Topographic base map showing t h e  sub-watershed delineations, 
r o u t i n g  r e a c h e s ,  T c  c a l c u l a t i o n  pa ths ,  major  m a n - m a d e  
s t ruc tures ,  and references (i.e. s t r e e t  names, Township Range  
Section, etc.) a t  a scale of la=2000'. 

b. Soils and land-use map a t  the same scale as the base map. 

c. Schematic  map for the  HEC-1 computer model which depic ts  
the  sub-basins (area, Tc), the  flow paths, the routing reaches 
( l e n g t h ,  s l o p e ,  f r i c t i o n ,  w i d t h ,  a s s o c i a t e d  v e l o c i t i e s ,  
associated transmission losses, etc.), order of combining t h e  
hydrographs ,  c h a n n e l ,  p ipe  o r  c u l v e r t  d imens ions  ( w h e r e  
appropriate). 

d. Pertinent data on structures in t h e  watershed (such as  spillway 
elevation, rating curves, etc.). 

3.8 The proposed approach t o  performing t h e  hydrology portion of the  
contract is presented as follows, organized by work task: 

a. D a t a  Collection: Research  r e c o r d s  and obtain CAP a c c e s s  
privileges. Research records of the following agencies: 

t Flood Control District of Maricopa County (District) 



* Maricopa County Highway Department (MCHD) 
Arizona Department of Water Resources (ADWR) 
U.S. Bureau of Reclamation (USER) 
U.S. Geological Survey (USGS) 
U.S. Soil Conservation Service (SCS) 

. Prepare a summary of findings for submittal to  t h e  District .  
Inc luded  unde r  t h i s  t a s k  i s  a f i e l d  t r i p  w i t h  D i s t r i c t  
personnel a t  the s t a r t  of the project to identify t h e  c r i t ica l  
points of the watershed and problem areas. 

b. P re l imina ry  Sub-Basin De l inea t ion :  P r e p a r e  t w o  s e t s  of 
lW=2000' scale base maps and one l n = l O O O O '  scale base map from 
7.5 minute USGS quadrangle maps. The 2000 scale maps will be  
on 5 - 36"x42' sheets,  and the 10000 scale map will be  on 
1 - 18"x24" sheet. 

The soils grid will be drafted on one set  of 2000 scale maps, 
and the preliminary sub-basin delineations will be prepared and 
drafted on the second set. Tentative Tc flow paths and routing 
paths will be determined and drafted on the sub-basin maps. 

Sample parameter calculation forms will be prepared for review 
by the District. 

c. Meeting Number One with the District: Copies of the base maps 
and  p a r a m e t e r  ca l cu la t ion  fo rms  will be submit ted  to t h e  
District for review one week prior to the meeting. These maps, 
t h e  proposed parameter  calculat ions and the findings of t h e  
records search will be discussed. 

d. Field Investigation: A deta i led  field reconnaissance will be  
done to accomplish the following: 

1. Verify questionable sub-basin boundaries; 

2. Verify Tc  pa th  loca t ions .  E s t i m a t e  ave rage  low flow 
channel  c ross  sec t ions  for  use in calculating T c  va lues  
using TR-55 methodology. This data will be used to  check 
approximately 10% of the  Tc values estimated using t h e  
Papadakis method; 

3. Verify routing path locations. Estimate reach route cross 
s e c t i o n s  f o r  u s e  in de te rmin ing  HEC-1 Normal  D e p t h  
p a r a m e t e r s .  D i s t a n c e s  w i l l  b e  paced ,  a n d  r e l a t i v e  
elevations obtained using a hand level. This will be done 
for approximately 20% of the routing reaches. The da ta  
obtained will be used t o  e s t i m a t e  average c ross  sect ion 
configurations for the remainder of the reaches. This will 
be  done by comparing the  observed data  with the USGS 
quadrangle maps and visually matching similar reaches; 

4. Observe routing r e a c h  channel  bed and overbank soils. 
Check  f o r  c o n s i s t e n c y  w i t h  t h e  SCS mapping.  T a k e  
percola t ion  t e s t s  a t  six representat ive locations. Take  



three tes t s  a t  each location, one in the channel bed and 
one on each overbank area, for a total of 18 tests. Use an 
8 inch or 12 inch diameter plastic pipe, set 4 to  12 inches 
into the ground. The hole  will be pre-soaked and the  
percolation test  taken by applying a hydraulic head in the 
pipe a t  t h e  a v e r a g e  e s t i m a t e d  flow depth a t  t h e  t e s t  
location. The t e s t  r e s u l t s  will be used as  confidence 
checks on the percolation values derived from the SCS soil 
survey data; 

5. Vegetation t r ansec t s  will be  taken in the watershed  a t  
r ep resen ta t ive  loca t ions  t o  establ ish average vegeta t ion  
cover densities. The regions will be established based on 
visual observations in the field; 

6. The Tc data, routing reach data, and vegetation cover data 
will  be  d o c u m e n t e d  and  summarized  fo r  input  t o  t h e  
parameter estimation spreadsheets where appropriate; and 

7. The sub-basin delineation and soils boundary maps will be 
r e v i s e d  t o  r e f l e c t  t h e  f i n d i n g s  of  t h e  f i e l d  
reconnaissance. 

Distr ict  personnel may accompany the Consultant a t  intervals 
during the field reconnaissance phase. 

e. Meeting Number Two with the District: Meeting number two will 
b e  h e l d  a f t e r  t h e  h y d r o l o g i c  f i e l d  r e c o n n a i s s a n c e  i s  
accomplished and the sub-basin delineations a re  completed. The 
proposed approach t o  parameter estimation, routing methodology 
and channel transmission loss est imates  will be discussed and 
finalized a t  this meeting. 

f .  Final Sub-Basin Delineation: The areas of sub-basins will be 
planimetered.  A r e a s  of so i l s  types  from a r ep resen ta t ive  
sample (about 115 of the total) will be planimetered. Time of 
concent ra t ion  f low p a t h s  and  rout ing r e a c h  pa ths  wil l  be  
m e a s u r e d  a n d  e l e v a t i o n s  f o r  t h e  t o p  a n d  b o t t o m  of 
representative reaches will be  determined. The data collected 
will then be placed into the parameter estimation and summary 
spreadsheets. Sub-basin identifiers,  Tc  path data, and routing 
reach data will be drafted onto the exhibit maps. 

g. Pa ramete r  Es t imat ions :  The  following p a r a m e t e r s  will be 
estimated under this task: 

1. Green and Ampt Coefficients - Values will be assigned for 
t h e  soil t y p e  a t  a l l  g r i d  locat ions fo r  each  sub-basin. 
These values will be input t o  the parameter spreadsheet,  
and composite values for each sub-basin calculated; 

2. Time of C o n c e n t r a t i o n  - The Green and Ampt  values, 
sub-basin a r e a s  and Tc  pa ramete r s  will be input to  the 
MCUHPl computer program and the base HEC-1 input da t a  files 
created. The resultant Tc  estimates will then be input to 



the summary spreadsheet, and average reach velocities 
ca lcu la ted .  The Tc e s t i m a t e s  w i l l  be checked f o r  
reasonableness by inspecting velocities and by estimating 
Tc va lues f o r  25% o f  t h e  sub-basins us ing TR-55  
methodology; and 

3. Reach Routing Data - The Normal  Depth channel cr_oss. - 
sections wi l l  be sketched, average velocities estimated for 
each reach, and the number o f  routing steps calculated. 
Velocities for the reaches to be modeled by the Muskingum 
method will be estimated and x and K coefficients assigned. 
The number of routing steps wil l  then be calculated. 

h. Channel Losses: The average percolation rates for the routing 
reaches wh ich  w i l l  inc lude t ransmiss ion  losses w i l l  be 
estimated as follows. This wil l  be done after peak discharges 
are obtained f r o m  the i n i t i a l  H E C - 1  runs made w i thou t  
transmission losses: 

1. Only  No rma l  Depth  Channel rou t i ng  reaches w i l l  be 
considered. The proposal is based on 50% of the Normal 
Depth Channel routing reaches being modeled to  include 
transmission losses. The proposal is also based on the 
assumption that there will be a total of approximately 120 
reaches modeled, and that 100 of these wil l  be Normal Depth 
Channel reaches; 

2. The average inundation w id th  f o r  each storm w i l l  be 
estimated for each reach. The soils areas for channel bed 
s o i l s  ve rsus  channe l  o v e r b a n k  s o i l s  w i l l  t h e n  b e  
estimated using the grid data t o  obtain a proportion of 
soils types across the cross section; 

3. Average percolation values for each reach for each storm 
will then be calculated in a spreadsheet; and 

4. The same process wil l  be used for percolation losses in the 
ponding areas upstream of the CAP Canal Study Reach, where 
deemed appropriate. 

i. Meeting Number Three with the District: Meeting number three 
w i l l  be he ld  a f te r  a l l  the parameters except transmission 
losses have been estimated. A d r a f t  copy o f  parameter 
estimations wi l l  be submitted to the Distr ict at  least one week 
prior to this meeting. 

j. HEC-1 Diagram: The HEC-1 schematic diagram wil l  be prepared as 
described in  Section 3.7.2C. 

k. HEC-1 Computer Models: The HEC-1 computer input data files, 
created under Task 39, will be made into working models by the 
add i t i on  o f  hydrograph r o u t i n g  and combinat ion con t ro l  
operations in  accordance with the routing diagram. Comments on 
logic, assumptions, and watershed ident i f icat ion w i l l  also be 



added to the files. The models wil l  then be run, debugged, the 
resu l ts  checked for reasonableness, and adjustments made 
accordingly. 

I. Hydraul ics of Structures and Storage Routing: Hydraul ic  
structures and crossings along the CAP Canal Study Reach wil l  
be analyzed u t i l i z ing  the f i e l d  survey data. -Stage versus 
discharge and stage versus storage volume curves for  each 
structure and crossing will be developed for input to the HEC-1 
models. The new contour mapping wil l  be used in conjunction 
w i th  the USGS quadrangle maps for estimation of available 
ponding volumes. 

m. Add Storage Routing to HEC-1 Model: The stage versus discharge 
and stage versus volume curves wi l l  be added to the HEC-1 
models as reservoir routing operations. The results w i l l  be 
checked for reasonableness and locations of overtopping of the 
CAP Canal banks determined. 

The hydrology results w i l l  then be compared w i th  previous 
studies and available gage data. The models will be calibrated 
or adjusted i f  necessary. 

n. Preliminary Hydrology Report: The preliminary hydrology report 
wi l l  be prepared as described under Section 3.7 and bound in  a 
format suitable for review. Three (3) copies will be submitted 
to the District for review. 

o. Meeting Number Four with the District: Meeting number four 
w i l l  be held af ter  the prel iminary HEC-1 results have been 
obtained and a draft report has been prepared. A copy of the 
draft report and the copy of the HEC-1 input files on a floppy 
disk (compatible wi th the District's IBM-AT computer) wil l  be 
delivered to the Distr ict one week prior to  the meeting. A 
second copy wi l l  be forwarded to ADWR for their review and 
comment. 

p, Meeting Number Five wi th  the District: Meeting number f ive 
wil l  be held to review comments by the District and ADWR one 
week after the Consultant has received the District's comments. 
The District wi l l  require a minimum of two weeks to review the 
report and the models. 

The second field trip may be scheduled for the same week as 
meet ing number f ive so t h a t  the  results obtained can be 
discussed in the field. 

q. Final  Hydrology Report: The f inal  hydrology report w i l l  be 
prepared as described under Section 3.7, and wi l l  re f lec t  the 
review comments from the Distr ict  and ADWR. The reach routing 
parameters for the lower reaches, modeled using HEC-2, wi l l  be 
adjusted using the HEC-2 cross sections. The HEC-2 cross 
sections available for each routing reach will be compared and 



a typical average cross section estimated. The final report 
wi l l  ref lect  this ef for t .  Six (6) copies w i l l  be submitted to 
the District. 

r. FEMA Revisions and Coordination: The response from FEMA will 
be reviewed and all comments addressed. This task will include 
revisions which are necessary- to obtain FEMA approval both to 
the HEC-1 models and the final report. 

Task 4 Field Survey 

4.1 Prepare topographic mapping to a 4 foot contour interval wi th a 
scale of 1" = 400' feet, with spot elevations on section line and 
mid-section l ine roads, for floodplain/floodway delineation areas 
as iden t i f i ed  i n  Task 2 or FEMA cr i ter ia ,  whichever i s  more 
stringent. 

4.2 Ground Control for Floodplain Delineations: 

a. Topographic mapping and survey work shall meet or exceed 
Federal Emergency Management Agency (FEMA) minimum criteria as 
defined in FEMA Document 37, Flood Insurance Study Guidelines 
and Specifications for Study Contractors, Appendix 4, September 
1985. Th i s  w o u l d  inc lude,  b u t  i s  n o t  l i m i t e d  to: t h e  
establishment of "permanent" elevation reference marks (ERM's); 
f i e l d  cont ro l ;  and ve r i f i ca t i on  of prof i les  by the ground 
survey profile procedure. 

b. Ho r i zon ta l  and Ver t i ca l  Control;  Systematical ly set panel 
points and establish horizontal and vertical control throughout 
the area to be mapped using the Global Positioning system 
supplemented by  convent iona l  f i e l d  methods f o r  use i n  
compilation by the aerial survey contractor. Surveys wi l l  t ie 
into State Plane Coordinate System. Field control shall be 
suf f ic ient ,  a t  least one "permanentm point  per mile, such 
point(s) being used as Elevat ion Reference Marks (ERM's). 
Surveys w i l l  be based on National Geodetic Vert ical  Datum 
(NGVD), per FEMA guidelines. "Permanent' survey points shall 
consist o f  exist ing monumentation, such as brass caps o r  
similar survey monuments. Where additional monumentation is 
needed, survey markers conforming to Maricopa Association of 
Governments (MAG) Uniform Standard Detai l  for  Public Works 
Construction, Detail 120-1, Type C, shall be placed 2* +/-above 
grade. Elevation Reference Marks will be labeled on available 
maps and described in a manor which allows them to be readily 
located in  the field. 

c. "As-Built" plans or surveys of bridges and hydraulic structures 
are to obtained by the Study Consultant. 

d. The Consultant shall ver i fy profi les for  mapped floodplains. 
The ground survey prof i le procedure as described i n  FEMA 
Document 37 or other methods approved by FEMA. 



5 Floodplain and Floodway Delineation - Task 

5.1 Floodway and F l o o d w a y  de l i nea t i ons  m u s t  be  ob t a ined  f o r  t h e  
100-year flood using the  U.S. Army Corps of Engineers HEC-2 Water  
S u r f a c e  P r o f i l e s  c o m p u t e r  m o d e l ,  1989  v e r s i o n ,  a n d  u s i n g  
methodology a c c e p t a b l e  t o  FEMA. This model will s imula te  t h e  
e f f e c t s  of f l oodp l a in  geomorphology,  f low changes ,  b r i dges  a n d  
cu lve r t s ,  hydraul ic  roughness  fac to rs ,  e f f e c t i v e  flow l im i t a t i ons ,  
split-flows, and o t h e r  considerations. The Consultant will prepare  
t he  study using t h e  guidelines established in 'The Flood lnsurance 
Study Guidelines a n d  Spec i f ica t ion  f o r  Study Cont rac tors ' ,  d a t e d  
September  1985 and  "Appeals, Revisions, and Amendments t o  Flood 
Insurance Mapsn, September  1985. 

Bridges and Cu lve r t s  mus t  be modeled in compliance wi th  HEC-2 
model ing r equ i r emen t s  fo r  t h e  s e l ec t ed  routing. Where mul t ip le  
bridges occur, each bridge will be modeled separately. 

C ros s  sec t ions  sha l l  b e  spaced  an  ave rage  of 1000 feet a p a r t .  
C r o s s - s e c t i o n s  w i l l  b e  p l o t t e d  u s i n g  a p e n  p l o t t e r .  T h e  
cross-sect ion p l o t s  will  show wa te r  s u r f a c e  prof i les ,  i n e f f e c t i v e  
flow areas ,  "nn values ,  encroachments, channel stationing and o the r  
p e r t i n e n t  i n f o r m a t i o n .  T h e s e  p l o t s  a r e  t o  be  a v a i l a b l e  a t  
reviews. 

Flood zones must be  determined according to  FEMA criteria.  

The Contractor will prepare  working maps and models of t h e  100-year 
floodplain and floodway during the course of the hydraulic modeling 
a n a l y s i s  f o r  r e v i e w  by  t h e  Flood C o n t r o l  D i s t r i c t  a t  p r o g r e s s  
meetings. Floodways a r e  t o  be determined using equal conveyance 
encroachment methods t o  s t a r t  with, but only encroachment method 1 
will be used in the  final analysis. 

T h e  d e l i n e a t i o n  w o r k  s h a l l  m e e t  r e q u i r e m e n t s  f o r  f l o o d p l a i n  
delineations a s  prescribed by FEMA and t he  Arizona Depar tment  of 
Water Resources. 

The final  repor t  f o r  t he  floodplain/floodway delineation s tudy  will 
include, but is not  l imited t o  t he  following: 

1. Introduction 

a. Purpose of study 
b. Authority fo r  study 
c. Coordination and acknowledgments 

11. Area Studied 

a. Scope of study 
b. Community description 
c. Principal flood problems 
d. Flood protect ion measures 



111. Engineering methods 

a. Hydrologic analyses 
b. Hydraulic analyses 

IV. Floodplain Management applications 
- - -- 

a. Flood boundaries 
b. Floodways 

V. Insurance applications 

VI. Other Studies 

VII. Location of data 

VIII. Bibliography 

Task 6 Coordination 

6.1 The Consultant shall participate in  regular coordination meetings 
(at least every three weeks) with the District's Project Manager 
and in  milestone coordination meetings in the development of the 
hydrologic and hydraulic analyses. 

6.2 Pr io r  t o  f ina l iz ing the hydraulic analysis, the Consultant w i l l  
submit maps, report, and HEC-1 model to  ADWR and other applicable 
governmental  agency reviewers throughout the D is t r i c t .  The 
Consultant wi l l  respond to questions by the reviewers and make 
mod i f i ca t ions  t o  the  hydrologic maps, model, and r e p o r t  i f  
necessary. 

6.3 The Consultant wi l l  submit maps, report, and HEC-2 model to ADWR, 
FEMA for review by the Technical Evaluation Contractor (TEC), and 
other governmental agency reviewers through the District. The 
Consultant w i l l  respond to questions by the reviewers and make 
modifications to maps, models and report i f  required. 

Task 7 Final Products 

7.1 Mapping: 

a. One complete set of 9" x 9' contact prints of the aerial stereo 
photographs sequentially numbered and catalogued. s 

b. One complete set of contour maps, blueline, draf t  copy for 
Flood Control Distr ict  reference during the project, delivered 
immediately following the topographic mapping. 

c. One complete set of contour maps at 1' = 400' scale with the 
f loodplain delineations i n  reproducible form (mylar) and six 
blueline copies as outlined in Task 2. 

d. One set of transparent overlays of photo-mylars. 



e. One complete set of mylars for the foldout maps (no larger than 
11" 1 7 ' )  used in the report. 

7.2 One-half inch magnetic tape format ted a t  1600 bpi containing the 
topographic data and the d ig i t i zed  f loodplain/f loodway boundaries 
in  the AutoCAD D X F  ASCII format. 

7.5 Six hardcopies of the HEC-2 and HEC-1 printo;ts and a copy o f  the 
HEC-2 and HEC-1  model input f i les on 5-1/4", 1.2 M b  diskettes 
compatible w i th  an IBM-At  personal computer. 

7.4 Tabular  l i s t  o f  c o n t r o l  po in t s  (ERM's) used w i t h  descr ip t ions ,  
elevations, and coordinates. 

7.5 Reports: 

a. The Consul tant  w i l l  produce a f i na l  report incorporat ing the  
comments of the District, FEMA and other reviewers. Six copies 
of the Hydrology and Hydraulics reports as outl ined i n  Tasks 3 
and 5 respectively, w i l l  be delivered. 

7.6 Documentat ion f o r  th is  s tudy w i l l  be as out l ined in Instruct ions 
f o r  Organiz ing and Submit t ing Technical Documentation fo r  F lood  
Studies as required by  ADWR. 
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I. 
SECTION 2: Mapping and Surveying I n f o d o n  

- 
2.1 General 

The May, 1991 revision of this document includes the addition of Book 2 to include the Exhibit 

drawings. The wording of Section 2.4 was also revised. 

The mapping and survey data used for the hydrology portion of this project is described, by 

exhibit drawing, as follows: 

Exhibits "A", "B" and "C" - The base mapping used for these exhibits consists of United States 

Geological Survey (USGS) 7.5 minute quadrangle maps. The maps were photo-mosaiced at full 

lU=2000' scale for use for Exhibits "B" and "C". A composite of all the USGS quadrangle 

maps was reduced to I"=  10000' scale for Exhibit "A". The following are the USGS 

quadrangle maps used for this study: 

AGUILA: 1990 provisional, 1951 and 1960 photo date, 20' contour interval (CI) 10' 
supplementary contour interval (SCI). 

BELMONT MOUNTAIN: 1989 provisional, 1951 and 1960 photo date, 40' CI. 

BLACK BUTTE: 1990 provisional, 1951 and 1960 photo date, 40 CI, 20 SPI. 

BUCKEYE NW: 1982 Photo revised, 1955 and 1978 photo date, 10' CI. 

BURNT MOUNTAIN: 1990 provisional, 1960 photo date, 20' CI. 

DAGGS TANK: 1988 provisional, 1984 photo date, 20' CI. 

FLATIRON MOUNTAIN: 1990 provisional, 1951 and 1960 photo date, 20' CI. 

FOREPAUGH PEAK: 1990 provisional, 1951 and 1960 photo date, 20' CI, 10' SCI. 

HOT ROCK MOUNTAIN: 1990 provisional, 1951 and 1960 photo date, 20' CI. 

HUMMINGBIRD SPRING: 1990 provisional, 1960 photo date, 40' CI. 

OUTLAW HILL: 1990 provisional, 1951 and 1960 photo date, 20 CI, 10' SCI. 

STAR WELL: 1989 provisional, 1951 and 1960 photo date, 10' CI. 

TIGER WELL: 1990 provisional, 1951 and 1960 photo date, 40' CI, 20' SCI. 
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VULTURE MINE: 1990 provisional, 1951 and 1960 photo date, 20' CI, 10' SCI. 

WLTURE PEAK: 1990 provisional, 1951 and 1960 photo date, 20' CI, 10' SCI. 

WAGNER WASH WELL: 1988 provisional, 1984 photo date, 20' CI. 

WICKENBURG: 1978 photoinspected, 1962 photo date, 20' CI, 10 SCI. 

WICKENBURG SW: 1965, 1962 photo date, 20' CI, 10' SCI. 

WILDCAT WELL: 1990 provisional, 1951 and 1960 photo date, 20' CI. 

WINTERSBURG: 1984 provisional, 1960 photo date, 10' CI. 

Exhiii 'D' - The cross sections on this exhibit were taken in the field during the period 

September 6, 1990 through September 20, 1990. The cross section vertical measurements were 

taken using a Hewlett-Packard laser level. Distances were paced or measured with a 

Philadelphia rod and hand tape. The horizontal location of each cross section is identified on 

Exhibit "C". 

Each cross section was taken at a location deemed to be representative of that portion of a 

routing reach. Sufficient cross sections were taken to enable interpolation or estimation of 

typical cross sections for other representative reaches. 

M i i t  "E" - The cross sections on this exhibit are plots of each reach route section used in the 

HEC-1 models. They were derived from the cross sections shown on Exhibit "D", or from 

available contour mapping, using one of the following methods: 

1. The actual cross section taken in a reach was used where appropriate. The end legs of the 

section were extended if necessary to contain the computed peak flows. The actual grades 

shot in the field, or slopes calculated from the USGS quadrangle maps, were used in the 

extension process. 

2. Interpolation between known cross sections from Exhibit "Do. 
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3. Known cross sections from Exhibit "D" were used for reaches deemed similar to the source 

reach. A reach was deemed similar based on field observation, review of soil survey 

mapping, or examination of the terrain of the reach on the USGS quadrangle map. 

4. Digitized HEC-2 cross sections for Jackrabbit Wash, the West Fork of Jackrabbit Wash, 

and Star Wash were used for those reaches mapped as a part of the floodplain delineation 

portion of this project. The mapping was prepared by Aerial Mapping Co. of Phoenix, 

AZ. The Aerial Mapping Co. job number is 90153, and the mapping flight date was 

September 28, 1990. 

5. A portion of the watershed south of the Central Arizona Project Canal has been mapped at 

a scale of 1" =5W with a 1' contour interval. The mapping was used for cross sections 

south of the CAP canal, where possible. The mapping was prepared by Kenney Aerial 

Mapping of Phoenix, AZ. The Kenney Aerial Mapping job number is 890414. The flight 

date is unknown. This mapping was prepared for a proposed residential development 

project known as the "Belmont Planned Community". The mapping is referred to as the 

"Belmont Mapping" in this report. 

The source of each cross section is referenced in Table R-2 under Section 3.2.2.2 Reach Route 

Parameters. 

Exhibit "G' - The mapping for this exhibit was done to provide additional detail on the Coyote 

Wash split area. The mapping is at a scale of 1" = 2 W  with a 2' contour interval. The 

mapping was prepared by Aerial Mapping Company. The Aerial Mapping Co. job number is 

90153, and the flight date was September 28, 1990. 

2.2 Index of Maps 

2.4 Watershed and Hydrologic Analysis Maps 

All maps under Sections 2.2 and 2.4 are contained in Book 2 of 2. 
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SECTION 3: Hydrologic Analysis 

3.1 Hydrologic Method Description 

The watershed was modeled utilizing methodology set forth in the Hvdrologic Design Manual 

for Maricoaa Count". Arizona (Design Manual), prepared by the Special ~rdjects Branch, 

Hydrology Division, Flood Control District of Maricopa County, dated September 1, 1990. 

This manual was specified for use in the Contract Scope of Work, which is contained under 

Section 1.5 of this report. The watershed was modeled for the 100-year 6-hour, and 100-year 

24-hour, duration storms. Rainfall losses were estimated using the Green & Ampt infiltration 

equation with an estimate for surface retention loss. Hydrographs were routed through the 

watershed using normal depth channel routing. Reservoir routing, where water ponds against 

the Central Arizona Project Canal, was accomplished using the Modified Puls Method. The 

watershed was modeled using the U.S. Army Corps of Engineers HEC-1 Computer Program, 

version 4.0, dated September, 1990, as implemented by Dodson & Associates. 

10310-R February 25, 1991 Page 3-1 







FLOOD CONTROL 
DISTRICT 

MAR ICOPA 

JACKRABBIT WASH 
FLOODPLAIN DELINEATION STUDY 

FCD 90-05 





m 3.2 Parameter Estimation 

3.2.1 Drainage Area Boundaries 

The study watershed is approximately 441.8 square miles in area. Refer to Exhibit "A" 

in Section 2.2.1 for the watershed boundary delineation. The study area is bounded on 

the north by the Vulture Mountains, on the east by the Vulture Mountains and the 

Hassayampa River, on the south by US Interstate 10, and on the west and southwest by 

371st Avenue (projected) and the Belmont Mountains. The watershed is divided into two 

sections by the Central Arizona Project Canal. Refer to Exhibit "A" for the location of 

the canal. The major wash on the watershed is known as Jackrabbit Wash. Jackrabbit 

Wash has several major washes which contribute to it. These are known as Deadhorse 

Wash, Coyote Wash, Powerline Wash and Star Wash. A secondary wash on the 

watershed which contributes directly to the Hassayampa River is Daggs Wash. 

The watershed was broken into 19 major drainage basins, 15 of which lie north, or 

upstream, of the Central Arizona Project Canal. The four remaining basins lie south of 

the Central Arizona Project Canal and north of Interstate 10. The watershed is rural in 

nature and essentially consists of desert terrain. There is some existing private residential 

development in major basin 10 which consists of single family lots in excess of 1 acre in 

size. Individual dwelling units are very scattered. There is also a small area of 

agriculture in major basin 1 which has been identified on Exhibit "B". The watershed is 

characterized by steep rugged mountainous terrain along the edges of the watershed and 

much flatter desert valley in the middle and southerly portion of the watershed. The 

typical soil type is a sandy loam. This correlates to an SCS Hydrologic Group A soil. 

The watershed can therefore be characterized as having a low runoff potential. 

The criteria for delineating the watershed into sub-basins was to use an average sub-basin 

size upstream of the Central Arizona Project Canal of 5 square miles and an average 

sub-basin size downstream of the Central Arizona Project Canal of 3 square miles. In 

addition to this criteria, the watershed was also broken down to allow for computing peak 

discharges at major county road crossings and at confluences of major washes. 
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There are many small sub-basins against U.S. Interstate 10 and 371st Avenue which are 

less than 1.0 square mile. These sub-basins were not modelled. 

3.2.2 Physical Parameters 

3.2.2.1 Watershed Sub-Basin Parameters 

General 

The watershed sub-basin parameters were estimated in conformance with the 

Design Manual. The procedures used for estimating parameters are contained in 

the following sections. The descriptions only cover procedures which varied 

from the manual or procedures which could be done under the manual in more 

than one way. 

Soils Parameters 

General - Soils parameters were estimated using the Green & Ampt infiltration 

equation. Soil textures were obtained from the following sources: 

1. Soil Survev of Maricooa Countv. Arizona. Central PaQ, prepared by the 

United States Department of Agriculture, Soil Conservation Service (SCS), 

dated September, 1977. 

2. Soil Survev of Aeuila-Carefree Area. Parts of Marico~a Countv and Pinal 

Counties. Arizona, prepared by the United States Depaament of 

Agriculture, Soil Conservation Service dated April, 1986. 

Green & Ampt Parameters by SCS Soil Map Unit - The first step in determining 

rainfall loss values was to set Green & Ampt values for each SCS soil unit 

present on the watershed. This was accomplished using the data in Table 4.2 of 

the Design Manual. Appendices "A" and "C" of the Design Manual were used 

as a guide, although each map unit was evaluated by analyzing both "major" and 
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"minor" soils, as designated in the SCS soils surveys referenced above. The soil 

types present in each SCS map unit were listed in a table by major soil and 

minor soils. Refer to Table S-1 under this Section. Each soil type, whether 

major or minor, was assigned a percent of map unit based on information in the 

soil survey. Where the soil survey listed a group of minor soils as consisting of 

a total percentage of the watershed, this percentage was split evenly among each 

soil type. The controlling soil horizon was determined by inspection by the 

Engineer. The Engineer evaluated the different soil layers and determined which 

was a control layer. This was done based on the layer with the lowest 

permeability, when the upper layer or layers were determined to have 

insufficient storage volume to contain the average infiltration during the storm. 

The control layer used is shown in Table S-I. 

A textural class was then assigned to each soil type. The textural class for major 

soils was assigned based on the average percent sand and percent clay listed in 

the SCS Soil Survey. The textural class assignment was done per the chart in 

Appendix D of the Design Manual. Minor soils were assigned a textural class 

based on the verbal description of the minor soil in the SCS Soil Survey. A 

composite Green & Ampt XKSAT value for each SCS map unit was then 

calculated using the percent of map unit. Refer to Table S-1 for a summary of 

these calculations. 

Rock outcrops were also accounted for when arriving at the composite Green & 

Ampt XKSAT value. Where the SCS soil survey listed a percent of rock 

outcrop for each soil map unit, rock was accounted for in the calculations using 

a value of zero for the Green & Ampt XKSAT parameter. Since the majority of 

the rock areas on this watershed are hydraulicly unconnected, based on the field 

reconnaissance, it was assumed that only 75% of rock outcrop areas are 

effectively 100% impervious. The percentage of rock outcrop area in each SCS 

map unit was therefore reduced by 25%. The percentages of all remaining soil 

groups were then adjusted upward proportionally. The parameter RTIMP for 

percent impervious on the watershed was not used in this model. It was assumed 

to be accounted for in the method for handling rock outcrop described above. 
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Occasionally, a minor soil with an XKSAT value substantially higher than that of 

the major soils or other minor soils was found to unbalance the average XKSAT 

value. An example is soil map unit 13. Refer to Table S-1. The Carrizo minor 

soil has an XKSAT value of 4.6 inches per hour. The other soils are 

predominantly clays with XKSAT values less than 0.05 inches per hour. Since 

the Carrizo minor soil is found mostly in wash bottoms, and losses in the major 

washes are also accounted for by channel infiltration, the percent of Carrizo soil 

in the map unit was set to zero and the percentages of the remaining minor soils 

were increased proportionately. The resultant composite XKSAT value for this 

example was changed from 0.12 to 0.03 inches per hour. This type of 

adjustment was applied only where, in the judgement of the Engineer, the 

composite XKSAT value should be decreased in value, not increased. 

Areas of desert pavement were encountered throughout the watershed. Although 

these areas appear on the surface to have high runoff potential, a careful 

examination in the field yielded evidence to the contrary. The exposed gravels 

on the surface would seem to detain runoff and allow water to infiltrate into the 

sandy soils between the rocks. The surface, although crusted, appears 

moderately permeable. The characteristics of the underlying soil horizon were 

assumed to control. 

After the composite value for XKSAT was determined for the soil map unit, the 

remaining Green & Ampt parameters PSIF and DTHETA were determined by 

interpolation from Table 4.2 of the Design Manual. The soil condition for 

selection of DTHETA was assumed to be "dry". The composite values for 

Green & Ampt parameters by SCS map unit are listed in Table S-2. 

Green & Ampt Parameters by Sub-Basin - A grid method was used to estimate 

composite Green & Ampt soil parameters by sub-basin. The grid method was 

applied as follows: 

A grid was laid over the entire watershed on one-quarter mile intervals. Each 

grid point fell on a section corner, quarter section corner, or center of section. 
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The grid is shown on Exhibit "B" under Section 2.4.1. Exhibit "B" was then 

overlaid on top of the SCS Soil Survey Maps and a soil map unit was assigned to 

each grid point. Additional grid points were then added where the Engineer 

judged it was necessary to adequately represent the different soil map units in 

each sub-basin. The number of grid points for each SCS map unit was then 

totaled for each sub-basin. These totals are listed in Table S-3. Each SCS Soil 

map unit, and the associated number of grid points for each sub-basin, was then 

assigned a weighting factor. This weighting factor allowed the Engineer to fine 

tune the effects of each individual soil map unit. The Engineer made an 

examination of the boundaries of each soil map unit within the sub-basin and 

determined if a full quarter mile area for each map unit grid point was available, 

and agreed with the number of grid points. Visually, the Engineer determined 

whether a particular soil map unit was being overweighted by the number of grid 

points. The weighting factor was then used to either increase or reduce the 

effect of that particular soil map unit. The XKSAT estimate for each soil map 

unit in the sub-basin was then adjusted for the effects of vegetation cover using 

Figure 4.3 of the Design Manual. Vegetation cover density values are discussed 

under "Landuse Characteristics". Composite Green & Ampt parameters for each 

sub-basin were then calculated using the summation of the number of grid points 

times the weighing factor times the Green & Ampt value divided by the total 

number of weighted grid points for the sub-basin. The resultant values are listed 

in Table S-3. 

A check of the accuracy of the grid method yielded satisfactory results. Three 

representative sub-basins were analyzed using planimetered areas of each soil 

map unit in the sub-basin. Composite Green & Ampt values were then 

calculated and compared with the results of the grid method. Refer to 

Table S-6. 

Sample Calculation of Sub-Basin Parameters - The following is an example of 

the soil parameter calculations using the data from Tables S-1 through S-5. The 

composite Green & Ampt parameters for soil map unit number 52 will be 

estimated. Then the procedure to calculate composite Green & Ampt parameters 
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for sub-basin 2E will be described. Finally, the procedures used to estimate the 

sub-basin lag time and to select the appropriate S-Graph will be discussed. 

Green & Ampt Parameten for SCS Soil Map Unit 52 

Step I :  Determine the percentage of each soil present in the soil map unit and 

the control horizon for each map unit. The following is an excerpt from page 46 

of the Soil Suwev of A~uila-Carefree (see Section 6.5: Bibliography Reference 

No. 27): 

52-Goc~L.omitas-Rock outcrop c o m p l ~ ~ .  7 to 55 percent slopes. 
This map unit is on mountain slopes and hill slopes. Elevation is 
1,200 to 3.m feet. The average annual precipitation is 7 to I0 
inches, and the average annual air temperature is 70 to 73 degrees F. 

This unit is about 45percent Gachado very gravelly loam, 20percent 
Lomitas very gravelly sandy loam, and 20percent Rock outcrop. The 
components of this unit are so intricately intermingled that it was not 
pracrical to map them separately at the scale used. 

Included in this unit are small areas of Carrizo, Cherioni, Cipriano, 
Ebon, Gunsight, and Pinamt soils on fan terraces and Schenco and 
Vaiva soils on mountain slopes and hill slopes. Also included are 
small areas of exposed volcanic ash deposits. Ihe included areas 
make up about 15 percent of the total acreage. The percentage varies 
from one area to another. 

The following major and minor soils for soil map unit 52 were derived from the 

above description. Also refer to Table S-1, Page 14, for the summary of 

calculation results. 

Maior Soils 

Gachado - A very gravelly loam. 45% of the map unit. 
Lomitas - A very gravelly sandy loam. 20% of the map unit. 
Rock Outcrop - 20% of the map unit. 
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Minor Soils 

Carrizo, Cherioni, Cipriano, Ebon, Gunsight, Pinamt, Schenco and Vaiva soils. 
These minor soils make up the remaining 15% of the map. Each minor soil was 
assigned an equal percentage of the map unit. In this example, each minor soil 
was assigned a value of 1.9%. A value of 1.8% was used for the last two soils 
in order for all percentages to total 100%. 

Next, the control horizon for each soil was determined. The following is an 

excerpt from page 292 of the Soil Survev of Amila-Carefree Area: 

Table 14.-Physical and Ckmical Properties of Soils 
(Ecerptfrom Soil Survev ofAeuila Cnrefree Ared 

1-10 15-25 0.6-2.0 0.064.09 7.4-8.4 <2  LOW -----.---- 0.05 
10 --- -.- --- .-- --- ---- 

Rock outcrop 

The control horizon for the Gachado soil was selected to be 1"-7" because this 

layer is less permeable than the top 1". By inspection, the top 1" of soil will not 

control because the total infiltration during the storm, whether 6-hour or 

24-hour, will exceed 0.1". The available water capacity for the top 1" of 

Gachado soil is 0.1" or less. The same reasoning holds true for the Lomitas 

soil, which has a selected control horizon of 1"-10". 

The control horizon for each minor soil was selected based on the textural 

descriptions for each soil series contained in pages 115-144 of the Soil Survev of 

Armila-Carefree Area. The selected control horizon for each soil is shown in 

Table S-1 in parenthesis after the name of the soil. 
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Step 2: Detennine the textural class for each major and minor soil. This was 

done for the major soils by use of the % sand and % clay values for the control 

horizon. The values were derived from the above Table 14, averaged, and used 

to determine textural class from the chart in Appendix D of the Design Manual 

(see the following page). The % sand and % clay values are shown in Table 

S-1, as well as the resultant soil textural class. 

The textural class for each minor soil was derived from the description used to 

select the control horizon. Values of % sand and % clay are not available for 

the minor soils. 

Step 3: Assign Green & Ampt values to each soil in the map unit. The Green & 

Ampt values, assigned by textural class, were taken from Table 4.2 of the 

Design Manual. The values for PSIF and DTHETA, shown in Table S-1, are 

there for information only. They were not used in the composite value 

calculation. 
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Table 4.2 
(Ercerptfiom Design M d )  

Green and Ampf Loss Rate Parameter Valuesfor Bare Ground 

' Selection of DTHETA: 
Dry = Nonirrigated lands, such as desert and rangeland; 

Normal = Irrigated lawn, turf, and permanent pasture; 
Saturated = Irrigated agricultural land. 

Step 4: Adjust the effective % imperviousness of hydraulically unconnected rock 

outcrops. Twenty percent of soil map unit number 52 is rock outcrop. It was 

assumed, based on field inspection, that only 75% of the rock outcrop areas are 

100% impervious. The adjusted % of map unit for rock outcrop is therefore: 

Adjusted Rock Outcrop % of Map Unit = 0.75~20=15% 
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The other soil percentages were then adjusted upward as follows: 

Adjusted Gachado % of Map Unit = 45+(45/(100-20)*(20-75*20/100)=47.81% 

The percentages of all remaining soils in the map unit were Adjusted similarly. 

The results are shown in Table S-1. 

Step 5: Calculate the composite value of XkXATfor map unit number 52. The 

adjusted percent of map unit, in combination with the XKSAT value for each 

soil, was used to calculate a composite value as follows: 

Step 6: Determine values for PSZF and DTHETA using the composite value of 

XKSAT. Values of PSIF and DTHETA were estimated by performing a linear 

interpolation between the values in Table 4-2 corresponding to the composite 

value of XKSAT. Refer to Table S-1 for the results, which are shown on the 

"Composite Values" line. 

Green & Ampt Parameters for sub-Basin 2E 

Step 7: Determine the number of grid points and weighting factor for each soil 

map unit in sub-basin 2E. The number of grid points for each soil map unit 

were totaled and are shown in Table S-3. Refer to Figure 16 for a depiction of 

the grid points and the soil map unit limits for sub-basin 2E. 
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FIGURE 16 

SUB-BASIN 2E SOILS MAP 

LEGEND 

@ =GRID POINT IN SCS SOIL MAP UNlT NUMBER 123 

123 =SOIL MAP UNlT NUMBER 123 - =SOIL MAP UNIT BOUNDARY 

-1- =SUB-BASIN BOUNDARY + -SECTION LINE 
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The weighting factor for each map unit was then estimated by examining 

Figure 16. The visual examination yields that soil map unit 52, represented in 

Table S-3 by 3 grid points, has a total coverage area of less than 0.5 square 

miles. A weighting factor of 0.5 was chosen to reduce the effect of 3 grid 

points. The same was true for soil map unit 51, where a weighting factor of 0.8 

was selected. Soil map unit 123 was assumed to have full coverage for all three 

grid points. Keep in mind that weighting factors were used to ensure that the 

coverage of each soil map unit present was weighted in the correct proportion to 

the other soils present. Soil map unit 116 only has one grid point, hut by 

inspection should be weighted more heavily. Also, soil map unit 98 is present 

but isn't represented by a grid point. Since the characteristics of soil 98 are 

similar to soil 116, it was assumed to be represented by soil 116. Soil 116 was 

therefore weighted with a factor of 3. 

The soils in sub-basin 2E required a more complex use of the weighting scheme 

than was typical for the watershed. The majority of sub-basins required little or 

no weighting. 

Step 8: Adjust XKSAT for each soil map unit to reflect the effects of vegetation 

cover. The following formula, based on Figure 4.3 of the Design Manual, was 

used to calculate the conversion factor, C,: 

Ck=0.88889+0.01111 *Vegetation Cover Density 

The vegetation cover density in percent was estimated to he 30% for sub-basin 

2E. The value of C, for sub-basin 2E was calculated to be 1.22. The adjusted 

values of XKSAT are shown in Table S-3 for each soil map unit. The 

adjustment to XKSAT was not applied to soil map units having an unadjusted 

XKSAT value of 1.2 inches or greater. 

Step 9: CalculatePnal composite Green & Amptparameter values for the sub- 

basin. This was accomplished by summing the product of the number of grid 

points times the weighting factor times the parameter value for each soil map 
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unit, and then dividing the resultant sum by the summation of the number of grid 

points times the weighting factor for each soil map unit. For sub-basin 2E, the 

composite value was calculated as follows: 

Composite values for PSIF and DTHETA were calculated similarly. Refer to 

Table S-3 for the results. 

Step 10: Determine the surface characteristics of sub-basin 2E. Refer to Table 

S-4. This table contains the data used to estimate sub-basin lag times, surface 

retention loss (IA), and the S-Graph to be used for hydrograph computation. 

The physical parameters of drainage area, flow path length, top and bottom 

elevations for the flow path, and the resultant average sub-basin slope, were 

derived from Exhibit "C". As can be seen from Table S-4, sub-basin 2E has an 

average lag time flow path slope of 95 feet per mile. 

The surface characteristics of sub-basin 2E, listed in percent of the sub-basin 

area, were estimated to be: 

Rangeland = 0% 
Hillslope = 92% 
Mountain = 8% 

The limits of the hillslope and mountain areas of sub-basin 2E are depicted on 

sheet 4 of Exhibit "B". The composite IA value for sub-basin 2E shown in 

Table S-4 was calculated using the values for IA from Table 4.1 of the Design 

Manual. The values used were: 

Surface Characteristic 

February 25, 1991 

IA  (inches) 

Desert and Rangeland 

Hillslopes 

Mountain 
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The composite IA value for sub-basin 2E was calculated as follows: 

IA,, = ((92*0.15) + (8*0.25))N 00 
= 0.16 inches 

Sub-Basin Lag T i e  and S-Graph Selection 

Step 11: Estimate the lag time for sub-basin 2E. The lag time for sub-basin 2E 

was estimated using the expression setforth under "Lag Times" in this section. 

The variable L was set equal to the flow path length of 2.77 miles. The variable 

L, was estimated to be 1.14 miles. Refer to Page 4 of Exhibit "C" for a 

depiction of the flow path limits used to estimate L and L, for sub-basin 2E. 

The coefficient C was estimated using the expression C=20&. &, the mean 

Mannings n for all channels within the sub-basin, was estimated by calculating a 

composite value based on the sub-basin surface characteristics. The typical 

values used for each sub-basin were: 

Surface Characteristic 

Desert and Rangeland 

Hillslopes 

Mountains 0.05 

These values are based on Figure 5.11 of the Design Manual, and were checked 

for reasonableness during the field recomaissance. The composite value of K, 

for sub-basin 2E was calculated as follows: 

This is the value shown in Table S-4. The estimated lag time was then 

calculated as follows: 

Lag = 20*0.041*(2.77*1. 14/9505)"" 
= 0.53 hours 
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Step 12: Determine the S-Graph for use with sub-basin 2E. The choice of 

whether to use the Phoenix Mountain or Phoenix Valley S-Graph was made by 

inspecting the percentages of each surface characteristic. The total of the 

Hillslope and Mountain percentages was compared to the Rangeland percentage. 

The Phoenix Mountain S-Graph was selected if the total of the Hillslope and 

Mountain percentages was greater than 50%. The Phoenix Valley S-Graph was 

selected if the reverse was true. For sub-basin 2E, the Phoenix Mountain 

S-Graph was selected because the Hillslope and Mountain percentages totaled 

100%. 

W d e d  Areas 

The areas of each sub-basin were planimetered using the sub-basin delineations 

on Exhibit "C". Exhibit "C" is a lfl=2000' scale map. The area of each major 

basin was then planimetered from Exhibit "A", which is a I"= 10000' scale 

map. The totals for each major basin, as measured by the two methods, were 

then compared and a summary of the results is contained in Table S-7. The 

areas for each sub-basin and the total area of each major basin are contained in 

Table S-4. 

The landuse characteristics of the watershed were divided into three (3) types, 

desert and rangeland, hillslopes, and mountain. The different landuse types are 

identified on Exhibit "B". The delineation between the three different landuse 

types was done using engineering judgment. The judgment was based on 

physical observations made on the watershed and examination of slope conditions 

on USGS quadrangle maps. The percentages of each landuse type present in 

each sub-basin were determined and are shown in Table S-4. These surface 

characteristics were used to determine a composite value for initial abstraction 

and also to aid in determining which S-graph type to use for each sub-basin. 

The initial abstraction values for each landuse type were taken from Table 4.1 of 

the Design Manual. The composite initial abstraction value used for each sub- 
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basin was calculated using the percentages of landuse type. Refer tc 

and the "Sample Calculation of Sub-Basin Parameters" section. 

The vegetation cover density values listed for each sub-basin in Tab 

based on observations made during the field recomaissance. Vegeti 

transects were taken at various locations on the watershed, in conjur 

the field cross sections. These locations are identified on Exhibit "I 

assignment of an average cover density to each sub-basin was based 

interpolation between the known values, and engineering judgement. 

The following photograph is an example of an area with an estimate 

cover density of 36% 

Photograph K6 in Sub-Basin 5B 

;-3 were 

n density 

on with 

The 

egetation 

I 

I 
Refer to sheet 5 of Exhibit "B", and sub-basin 5B, for the I 

I 

photograph. 
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Lag Times 

A lag time for each sub-basin was evaluated using the following relationship: 

LAG=C(LLJflm 

where LAG = basin lag time in hours. 

L = length of the longest watercourse in miles 
L, = length along the watercourse to a point opposite the centroid in miles 
S = watercourse slope in feet per mile 
C = 20% (from U.S. Army Corps of Engineers, COE) 
m = 0.38 (from COE) 
p = 0.5 

= estimated mean Manning's n value for all channels in the basin. 

The parameters listed above, which are necessary to estimate lag time, were 

derived from Exhibit "C". The information necessary to estimate lag time is 

contained in Table S-4. Refer to the example in the "Sample Calculation of 

Sub-Basin Parameters" section. 

The original contract scope of work specified use of S-Graphs for watershed 

areas in excess of 10 square miles and the Clark Unit Hydrograph for watershed 

areas less than 5 square miles. In the early portion of the study it was 

determined that the Design Manual procedure for estimating time of 

concentration for use with the Clark Unit Hydrograph was yielding unrealistic 

results. In conferences with Flood Control District personnel, it was determined 

that the S-Graph method may be more appropriate for use on most of the 

sub-basins on the watershed. An examination of the results of using S-Graphs 

on individual sub-basins yielded that it was reasonable to use the S-Graph for the 

majority of the sub-basins. The only sub-basins for which the method appears to 

yield unreasonable results were those with watershed areas less than 1 square 

mile. Since these sub-basins do not play a significant role in determining peak 

discharges on the watershed, it was decided to use the S-Graph throughout. 
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The Design Manual lists two types of S-Graphs approved for use in Maricopa 

County. These are the Phoenix Mountain S-Graph and Phoenix Valley S-Graph. 

The selection of an S-Graph for use on a particular sub-basin was based on land 

characteristics. If over 50% of the basin was mountain and hillslope, then the 

Phoenix Mountain S-Graph was selected. If over 50% of the basin area was 

rangeland, then the Phoenix Valley S-Graph was selected. The S-Graph type 

selected for each sub-basin is listed in Table S 4 .  A separate S-Graph was 

generated for each sub-hasin by use of the computer program MCUHPZ. This 

program was written by the Flood Control District and is furnished with the 

Design Manual. This program creates a set of UI records for direct input to 

HEC-1. 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map % Adjust. 
Uni t  o f  Map % of  Hap % % Class XKSAT PSlF DTHETA RTIMP 
No. U n i t  Un i t  S o i l  Name & Control Horizon Sand Clay No. Textural Class i n h r  ( in.)  (in.) (%) 

'$$$$$ 55.0 55.00 Antho-Noncalcareous (0-3) 
25.0 25.00 Antho-Calcareous (0-3) 
4.0 4.00 Carr izo (1-28') 
4.0 4.00 Gilman ( I -5*)  
4.0 4.00 Maripo ( I - la*)  
4.0 4.00 Denure (1-12*) 
4.0 4.00 n m l i  (!- lo*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

65.0 10.0 3 Sandy Loam 
65.0 10.0 3 Sandy Loam 
t* ** 1 Sand 
** ** 4 Loam 
** ** 3 Sandy Loam 
** tt 3 Sandy Loam 
** ** 3 Sandy Loam 

0 
0 
0 
0 
0 
0 
0 

0.0 0.00 0 0.00 0.0 0.00 0 
75 Assuned Effect.  % Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted % of Rock Outcrop i n  Map U n i t  c w s i t e  values8- 

+p?i*: $F7.. * 
+Bz&$$$ 25.0 25.00 Antho, Calcareous (3-60) 72.5 10.0 3 Sandy Loam 0.40 4.3 0.35 0 

55.0 55.00 Antho, Noncalcareous (3-60) 72.5 10.0 3 Sandy Loam 0.40 4.3 0.35 0 
4.0 4.00 Carr izo (1 -289  ** ** I sand 4.60 1.9 0.35 0 
4.0 4.00 Gilman (1-5"') ** tt 4 Loam 0.25 3.5 0.35 0 
4.0 4.00 Maripo (1-IS*) ** *. 3 Sandy Loam 0.40 4.3 0.35 0 
4.0 4.00 Denure (1 -129  ** ** 3 sandy Loam 0.40 4.3 0.35 0 
4.0 4.00 M m l i  (1 -109  ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned E f fec t .  % Imp. o f  Hyd. Unconn. Rock Outcrops 
0 unadjusted % of Rock Outcrop i n  Map U n i t  composite values$5- 

$ ?  35 , . 35.00 Antho (0-3) 
30.0 30.00 Carr izo (0-28) 
20.0 20.00 Maripo (0-18) 
2.5 2.50 Br ios  (2-21*) 
2.5 2.50 Gilman (5-5*) 
2.5 2.50 V in t  (1-60*) 
2.5 2.50 Denure (1-12') 
2.5 2.50 M m l i  (1-10') 
2.5 2.50 Carr izo (1-28*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

3 Sandy Loam 
1 Sand 
3 Sandy Loam 
1 Sand 
4 Loam 
2 Loamy Sand 
3 Sandy Loam 
3 Sandy Loam 
1 Sand 

0 
0 
0 
0 
0 

0.0 0.00 0 0.00 0.0 0.00 0 
75 Assuned E f fec t .  % Imp. of  Hyd. Unconn. Rock Outcrops 
0 Unadjusted % of Rock Outcrop i n  Map Un i t  conposite values&rw- 
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SECTION 3.2.2.1: UATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map % Adjust.  
U n i t  o f  Map X o f  Map X % Class XKSAT PSlF DTHETA RTlHP 
No. U n i t  U n i t  S o i l  Name & Cont ro l  Horizon Sand Clay No. Textura l  Class i n h r  ( in.)  (in.) (%) 

$, &:'.'"" . i : f$&$~ 35.0 35.00 Antho (0-3) 65.0 10.0 3 SandyLoam 0.40 4.3 0.35 0 
30.0 30.00 Car r i zo  (0-10) 92.5 5.0 1 Sand 4.60 1.9 0.35 0 
20.0 20.00 Maripo (0-18) 65.0 10.0 3 Sandy Loam 0.40 4.3 0.35 0 
2.5 2.50 B r i o s  (2-21") ** ** 1 Sand 4.60 1.9 0.35 0 
2.5 2.50 GiLmn (1-5*) ** ** 4 Loam 0.25 3.5 0.35 0 
2.5 2.50 V i n t  (1-60") t* ** 2 Loamy Sand 1.20 2.4 0.35 0 
2.5 2.50 Denure (1-12*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.5 2.50 M m l i  (1-lo*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.5 2.50 Car r i zo  (1-28*) a* *t 1 Sand 4.60 1.9 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 A s s d  E f fec t .  X Imp. o f  Hyd. Unconn. Rock Outcrops 
0 Unadjusted X o f  Rock Outcro i n  Ma U n i t  c s i t e  valuesw% , .: -<s;. . . . ,G &&,%$ 

p ? ? W '  
, 80.0 80.00 Anthony (2-40) 80.0 7.5 2 Loamy Sand 1.20 2.4 0.35 0 

10.0 10.00 G i l a  (2-5') t* .A* 3 Sandy Loam 0.40 4.3 0.35 0 
10.0 10.00 A r i z o  (I-8*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 
0.0 0.00 0 0.00 0.0 
0.0 0.00 0 0.00 0.0 
0.0 0.00 0 0.00 0.0 

:::: 0.00 @ 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect .  % Imp. o f  Hyd. Unconn. Rock Outcrops 
0 Unadjusted % of Rock Outcrop in Hap U n i t  cOmpOSi te values;#%-$@@% 

#@#@ 40.0 40.00 Anthony (2-40) 
40.0 40.00 A r i z o  (1-8) 
20.0 20.00 [Non-Gravely1 A r i z o  (1-8*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

80.0 7.5 2 Loamy Sand 1.20 2.4 0.35 0 
85.0 12.5 2 Loamy Sand 1.20 2.4 0.35 0 
** ** 3 Sandy Loam 0.40 4.3 0.35 0 

0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 

75 Assured Ef fec t .  % Imp. o f  Hyd. Unconn. Rock Outcrops 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map X Adjust. 
Un i t  o f  Map % of  Map X X Class XKSAT PSlF OTHETA RTIMP 
NO. Un i t  Un i t  S o i l  Name & Control  Horizon Sand Clay No. Textural Class i n h r  (in.) (in.) (%) 

$@@@ .% : . 40.0 40.00 Anthony (2-40) 80.0 7.5 2 Loamy Sand 1.20 2.4 0.35 0 
40.0 40.00 Ar i zc  (1-8) 85.0 12.5 2 Loamy Sand 1.20 2.4 0.35 0 
20.0 20.00 INon-Gravely1 Ar izo (1-8') tt *t 3 Sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Ef fect .  % Imp. of Hyd. Unconn. Rock Outcrops 
Unadjusted X of  Rock Outcrop i n  Map Un i t  0 Composite values@Y@%- 

@$@$ 80.0 80.00 ~~i~~ (1-8) 70.0 12.5 3 Sandy Loam 0.40 4.3 0.35 0 
20.0 20.00 NIA N/A NIA 2 Loamy Sand 1.20 2.4 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 a 0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect.  % Imp. of Hyd. Unconn. Rock Outcrops "- 
0 Unadjusted X o f  Rock Outcrop i n  Map U n i t  c w s i  t e  values$- 

$@fp . . 40.00 Br ios (0-2) 77.5 7.5 2 Loamy Sand 1.20 2.4 0.35 0 
40.0 40.00 Carr izo (0-2) 92.5 5.0 1 Sand 4.60 1.9 0.35 0 
5.0 5.00 Antho (0-3*) t* ** 3 Sandy Loam 0.40 4.3 0.35 0 
5.0 5.00 Gilman (1-5') ** ** 4 Loam 0.25 3.5 0.35 0 
5.0 5.00 Maripo ( I - la* )  ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
5.0 5.00 V in t  (1-60*) tt *f 2 Loamy Sand 1.20 2.4 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect.  X Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of  Rock Outcrop i n  Map Un i t  Composite valuesv- 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 I ~~ -- ~ - 

GREEN & AMPT VALUES BY SCS MAP UNIT 

Map X Adjust. 
U n i t  o f  Map X of  Map X X Class XKSAT PSIF OTHETA RTlMP 
No. Un i t  Un i t  S o i l  Name & Control  Horizon Sand Clay No. Textural Class i n h r  ( in . )  (in.) (X) 

:x<*,.?ac.yy 
ig;l&q$ 40.0 40.00 Br ios  (0-2) 77.5 7.5 2 Loany Sand 1.20 2.4 0.35 0 

40.0 40.00 Carr izo (0-2) 92.5 5.0 1 Sand 4.60 1.9 0.35 0 
5.0 5.00 Antho (0-3*) ** t* 3 Sandy Loam 0.40 4.3 0.35 0 
5.0 5.00 Gilman (1-5*) ** .a 4 Loam 0.25 3.5 0.35 0 
5.0 5.00 Maripo (1-18*) *t ** 3 Sandy Loam 0.40 4.3 0.35 0 
5.0 5.00 Vint  (1-60') ** ** 2 Loamy Sand 1.20 2.4 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Ass& Ef fect .  X Imp. of  Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of  Rock Outcrop i n  Map Un i t  C-site values%- 

@gh'; 50.0 50.00 Carefree (1-50) 
40.0 40.00 Beardsley (2-36) 
2.5 2.50 Antho (0-3*) 
0.0 0.00 Carr izo (1-28*) 
2.5 2.50 Contine (2-8*) 
2.5 2.50 Ebon (1-11') 
2.5 2.50 sunci ty  (1-9") 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

17.5 47.5 12 Clay 
25.0 40.0 8 Clay Loam 
*t ** 3 sandy Loam 
** ** 1 sand 
** ** 8 Clay Loam 
** ** 12 Clay 
** ** 8 Clay Loam 

0 
0 
0 
0 
0 
0 
0 
0 

75 Assuned Ef fect .  % Imp. o f  Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of  Rock Outcrop i n  Map U n i t  composite ~ a l u e s ~ ~ ~ ~ ~ & % ~ ~ ~ : % $  

' * '?.',-$? 80.0 
i@#$$$ 80.00 Carr izo (1-60) 

6.7 6.70 Antho ( 0 - 3 9  
6.7 6.70 Br ios (2-21*) 
6.6 6.60 Maripo (1-18*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

92.5 2.5 1 Sand 4.60 1.9 0.35 0 
** ** 3 sandy Loam 0.40 4.3 0.35 0 
** *X 1 Sand 4.60 1.9 0.35 0 
** ** 3 Sandy Loam 0.40 4.3 0.35 0 

0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN & AHPT VALUES BY SCS HAP UNIT 

Map X Adjust. 
Unit of Map % of Map X X Class XKSAT PSIF DTHETA RTlMP 
NO. Unit Unit So i l  Name Control Horizon Sand Clay No. Textural Class i n h r  (in.) (in.) ( X )  

@ 65 67.87 ce l l a r  (0-3) 80.0 17.5 3 Sandy Loam 0.40 4.3 0.35 0 
15 11.25 Rock Outcrops N/A NIA 0 0.00 0.0 0.00 0 

6.7 7.00 Nickel (?- lo*)  ** *I 4 Loam 0.25 3.5 0.35 0 
6.7 7.00 Eba (0-3*) ** *I 4 Loam 0.25 3.5 0.35 0 
6.6 6.89 Arizo (1-8*) ** *t 3 Sandy Loam 0.40 4.3 0.35 0 

0 0.00 "Unclassifieds" 0 0.00 0.0 0.00 0 
0 0.00 0 0.00 0.0 0.00 0 
0 0.00 0 0.00 0.0 0.00 0 
0 0.00 0 0.00 0.0 0.00 0 
0 0.00 0 0.00 0.0 0.00 0 
0 0.00 0 0.00 0.0 0.00 0 
0 0.00 0 0.00 0.0 0.00 0 
0 0.00 0 0.00 0.0 0.00 0 
0 0.00 0 0.00 0.0 0.00 0 
0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect. % Imp. of Hyd. Unconn. Rock Outcrops 
15 Unadjusted X of Rock Outcrop i n  Map Un i t  Composite values&- 

* #  65 & . 67.87 Cellar (0-3) 80.0 17.5 3 Sandy Loam 0.40 4.3 0.35 0 
15.0 11.25 Rock Outcrops N/A N/A 0 0 0.00 0.0 0.00 0 
6.7 7.00 Nickel (1-109 *t ** 4 Loam 0.25 3.5 0.35 0 
6.7 7.00 Eba (0-3*) ** ** 4 Loam 0.25 3.5 0.35 0 
6.6 6.89 Arizo (1-8*) 
0.0 0.00 "Unclassifieds" 
0.0 0.00 

** ** 3 Sandy Loam 0.40 4.3 0.35 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 

0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect. X Irrp. of Hyd. Unconn. Rock Outcrops 
0 
"...,%we%<., ih. ,$af$@$$ 60.0 62.65 Cherioni (1-10) 87.5 12.5 2 Loamy sand 1.20 2.4 0.35 0 

15.0 11.25 Rock Outcrops NIA NIA 0 0 0.00 0.0 0.00 0 
6.3 6.58 Cipriano (1-6*) ** ** 4 Loam 0.25 3.5 0.35 

** t* 
0 

6.3 6.58 Cachado (2-8*) 7 Sandy Clay Loam 0.06 8.6 0.25 
** ** 0 

6.2 6.47 Cunsight (1-109 3 Sandy Loam 0.40 4.3 0.35 0 
6.2 6.47 Suncity (1-9*) ** t* 8 Clay Loam 0.04 8.2 0.25 0 
0.0 0.00 "Unclassifieds" 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 A s s M  Effect. % Imp. of Hyd. Unconn. Rock Outcrops 
15 Unadjusted X of  Rock Outcrop in  Map Un i t  Conposite values'&=- 
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SECTION 3.2.2.1: UATERSHEO SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Hap X Adjust. 
Uni t  of Map X o f  Map X X Class XKSAT PSlF OTHETA RTIMP 
No. Uni t  Un i t  So i l  Nalne & Control Horizon Sand c lay  No. Textural Class i n h r  ( in.) ( in.) (X) 

. 45 & . 45.00 Chuckaualla(0-2) 77.5 15.0 3 Sandy Loam 0.40 4.3 0.35 0 
35.0 35.00 Gunsight (0-3) 77.5 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
2.9 2.90 sa l  ( 2 - F )  a* ** 8 Clay Loam 0.04 8.2 0.25 0 
2.9 2.90 Pinamt (1-3') ** .I 3 Sandy Loam 0.40 4.3 0.35 0 
2.9 2.90 Tremant ( I -9*)  ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.9 2.90 R i l l i t o  (1 -129 ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.8 2.80 Antho (0-3.) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.8 2.80 Gilman (1-5*) ** ** 4 Loam 0.25 3.5 0.35 0 
2.8 2.80 Maripo (1 -189 ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

&!&$% 45.0 45.00 Chuckaualla (0-2) 77.5 15.0 3 Sandy Loam 0.40 4.3 0.35 0 
35.0 35.00 Gunsight (0-3) 77.5 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
2.9 2.90 Sal (2-T*) ** t. 8 Clay Loam 0.04 8.2 0.25 0 
2.9 2.90 Pinamt (1-3*) ** ** 3 Sandy Loam 0.40 4.3 0.35 
2.9 2.90 Tremant ( 1 - 9 9  t* ** 3 Sandy Loam 0.40 4.3 
2.9 2.90 R i l l i t o  (1-12*) ** .* 3 Sandy Loam 0.40 4.3 0.35 
2.8 2.80 Antho ( 0 - 3 9  .* ** 3 Sandy Loam 0.40 4.3 0.35 
2.8 2.80 Gilman (1-5.) ** ** 4 Loam 0.25 3.5 

0 3 5  0.35 i o 

2.8 2.80 Maripo (1-la*) .* ** 3 Sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Ass& Effect. % Imp. o f  Hyd. Unconn. Rock Outcrops . .  . 
w .  , 

0 Unadjusted X o f  Rock Outcrop i n  Hap Un i t  C-site values- 

@f@## 80.0 80.00 c ipr iano (0-6) 72.5 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
2.0 2.00 Cherioni (1-10") *a ** 3 Sandy Loam 0.40 4.3 0.35 0 
5.0 5.00 Gunsight (1-lo*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
5.0 5.00 suncity (1-9*) ** ** 8 Clay Loam 0.04 8.2 0.25 0 
8.0 6.00 Rock Outcrops NIA NIA 0 0 0.00 0.0 0.00 0 
0.0 0.00 Carrizo (1-28*) 
0.0 0.00 

** ** 1 Sand 

0 

75 Ass& Ef fect .  % Imp. of Hyd. Unconn. Rock Outcrops 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map X Adjust. 
Uni t  of Map % of Map X X Class XKSAT PSIF OTHETA RTIMP 
No. Uni t  Un i t  So i l  Name 8 Control Horizon Sand Clay No. Textural Class i n h r  (in.) (in.) (X) 

.:??.+.. .,*%.., 

& $  80.0 80.00 Contine (2-30) 
6.7 6.70 Carefree (1-17") 
6.7 6.70 Ebon (1 - l l * )  
6.6 6.60 Mohall (2-5*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

40.0 45.0 12 Clay 
** ** 12 Clay 
** ** 12 Clay 
** *t 8 Clay Loam 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

75 Assuned Effect. % Imp. o f  Hyd. Unconn. Rock Outcrops 
0 Unadjusted % of Rock OUtCrop i n  Map Un i t  Composite val- 

&,VAV ',A" 
80.0 80.00 Continental (1-60) 

&A %.ed 15.0 45.0 11 S i l t y  Clay 0.02 11.5 0.20 0 
10.0 10.00 Eba (0-3*) *t ** 4 Loam 0.25 3.5 0.35 0 
10.0 10.00 Hohave (2 - l l * )  ** ** 8 Clay Loam 0.04 8.2 0.25 0 
0.0 0.00 0 0.00 0.0 0.00 0 

0.0 0.00 0 0.00 0.0 0.00 0 
75 Assuned Ef fect .  % Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted % o f  Rock Outcrop in Map Uni t  composite values$- 

$&!. '" '" 
,~ehe&&f 80.0 80.00 Continental (1-60) 

10.0 10.00 Eba (0-3*) 
10.0 10.00 Mohave (2 - l l * )  
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

15.0 45.0 11 s i l t y  Clay 
** ** 4 Loam 
** ** 8 Clay Loam 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
75 Ass& Ef fect .  X Imp. of Hyd. Unconn. Rock Outcrops 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-l 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map X Adjust. 
Un i t  o f  Map X of Map X X Class XKSAT PSlF OTHETA RTlMP 
No. Un i t  Un i t  S o i l  Name B Control  Horizon Sand Clay No. Textural Class i n h r  ( in.)  ( in.)  (X) 

p r p p g ,  
&$$&$& 85.0 85.00 Continental (2-60) 15.0 45.0 11 S i l t y  Clay 0.02 11.5 0.20 0 

7.5 7.50 Ohaco (2-7*) ** ** 8 Clay Loam 0.04 8.2 0.25 0 
7.5 7.50 Suncity Variant (2-9') ** ** 8 Clay Loam 0.04 8.2 0.25 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect.  % Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X o f  Rock Outcrop i n  Map Un i t  conposite values@- 

p<r,, ..".W ,,*&@$$ 55.0 55.00 Continental (1-60) 15.0 45.0 11 S i l t y  Clay 0.02 11.5 0.20 0 
20.0 20.00 Mohave (2-20) 25.0 31.0 8 Clay Loam 0.04 8.2 0.25 0 
25.0 25.00 Guest (2-39*) ** ** 12 Clay 0.01 12.4 0.15 0 
0.0 0.00 0 0.00 0.0 0.00 0 

~ ~ ~ ~ ~~~ ~ ~ ~ 

75 Assuned Ef fect .  X Imp. o f  Hyd. Unconn. Rock Outcrops 
0 Unadjusted % of Rock Outcrop i n  Map U n i t  conposite values@f@- 

'5" A' "" gp&& 70.0 70.00 Continental (2-60) 
20.0 20.00 Ohaco (2-27) 
2.5 2.50 Eba (0-3*) 
2.5 2.50 Suncity Variant (2-9*) 
2.5 2.50 Anthony (2-25*) 
2.5 2.50 Ar izo ( 1 - 8 9  
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

15.0 45.0 11 S i l t y  Clay 
27.5 40.0 8 Clay Loam 
** ** 4 Loam 
t* ** 8 Clay Loam 
a* ** 3 Sandy Loam 
** ** 3 sandy Loam 

0 
0 
0 
0 
0 
0 
0 
0 
0 

75 A s s d  Ef fect .  % Imp. of  Hyd. Unconn. Rock Outcrops 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN & ANPT VALUES BY SCS MAP UNIT 

Map X Adjust. 
Uni t  of Map X o f  Map X X Class XKSAT PSlF DTHETA RTlMP 
No. Uni t  Un i t  So i l  Name & Control Horizon Sand Clay No. Textural Class i n h r  ( in.) (in.) ('6) 

pa$j$?j 40.0 40.00 Denure (2-60) 65.0 15.0 3 SandyLoam 0.40 4.3 0.35 o 
30.0 30.00 n m l i  (0-10) 75.0 15.0 3 SandyLoam 0.40 4.3 0.35 0 
20.0 20.00 Carrizo (0-10) 75.0 10.0 3 SandyLoam 0.40 4.3 0.35 0 
3.4 3.40 Gilman (1-5") *t tt 4 Loam 0.25 3.5 0.35 0 
3.3 3.30 Maripa (1-18*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
3.3 3.30 Carrizo (1-28*) ** ** I Sand 4.60 1.9 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Ef fect .  X Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X o f  Rock Outcrop i n  Map Un i t  composite values$%- 

&$$@.j 40.0 40.00 oenure (2-60) 
30.0 30.00 n m l i  (0-10) 
20.0 20.00 Carrizo (0-10) 
3.4 3.40 Oilman ( 1 - 5 9  
3.3 3.30 Maripa (1-18*) 
3.3 3.30 Carrizo (1-28*) 
0.0 0.00 
0.0 0.00 

65.0 15.0 3 Sandy Loam 0.40 4.3 0.35 0 
75.0 15.0 3 Sandy Loam 0.40 4.3 0.35 0 
75.0 10.0 3 Sandy Loam 0.40 4.3 0.35 0 ** ** 4 Loam 0.25 3.5 0.35 0 

a t  *t 3 Sandy Loam 0.40 4.3 0.35 0 
t* ** 1 Sand 4.60 1.9 0.35 0 

0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 ~ ~ ~ ~ ~ ~ ~ . ~ .  

75 Assuned Ef fect .  X Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X o f  Rock Outcrop i n  Map Un i t  conposite v ~ [ ~ ~ ~ ~ @ ~ & ~ ~ ~  

$$$$@j$ 55.0 62.40 ~ i x a l e t a  (1-8) 83.5 16.5 3 Sandy Loam 0.40 4.3 0.35 0 
35.0 26.25 Rock Outcrops NIA N/A 0 0 0.00 0.0 0.00 0 
1.7 1.93 Ohaco (2-7") ** t* 8 Clay Loam 0.04 8.2 0.25 0 
1.7 1.93 Nickel (1-10") ** ** 4 Loam 0.25 3.5 0.35 

** ** 0 
1.7 1.93 Cave (1-14*) 4 Loam 0.25 3.5 0.35 

** 0 
1.7 1.93 EBA (0-3*) ** 4 Loam 0.25 3.5 0.35 0 
1.6 1.82 Gran (1-12*) ** ** 10 Sandy Clay 0.02 9.4 0.20 0 
1.6 1.82 Lehmans (2-6*) ** ** 8 Clay Loam 0.04 8.2 0.25 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect. X Imp. of Hyd. Unconn. Rock Outcrops 
35 Unadjusted X o f  Rock 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN AMPT VALUES BY SCS MAP UNIT 

Hap X Adjust. 
Un i t  o f  Hap X o f  Map X X Class XKSAT PSlF OTHETA RTIMP 
No. Uni t  U n i t  S o i l  Name B Control  Horizon Sand CLay No. Textural Class i n h r  (in.) ( in.)  (X) 

80.0 80.00 Eba (3-36) 
10.0 10.00 Pinaleno (1-5') 
10.0 10.00 Continental (1-a*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

60.0 40.0 10 Sandy Clay 
** ** 7 sandy Clay Loam 
*t ** 12 Clay 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

75 A s s d  E f fec t .  X Irrp. o f  Hyd. Unconn. Rock Outcrops .*" 1 

0 Unadjusted X of Rock Outcrop i n  Map U n i t  C ~ n p o s i t e  ~aluesP2- . , .  , ,&$::~?$$$% 

&&@# 80.0 80.00 Eba (3-36) 60.0 40.0 10 Sandy Clay 0.02 9.4 0.20 0 
10.0 10.00 Pinaleno (1-5*) ** *t 7 Sandy Clay Loam 0.06 8.6 0.25 0 
10.0 10.00 Continental (1-8*) ** ** 12 Clay 0.01 12.4 0.15 0 
0.0 0.00 0 0.00 0.0 0.00 0 

- 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect.  X Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of Rock Outcrop i n  Map U n i t  Composite values%- 

><$;; "" ,,&$@ ,. ". 80.0 80.00 Eba (3-36) 
10.0 10.00 Pinaleno (1-5*) 
10.0 10.00 Continental (1-8") 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

60.0 40.0 10 Sandy Clay 
** ** 7 Sandy Clay Loam 
** ** 12 Clay 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0 0.00 0 0.00 0.0 0.00 0 
75 A s s d  Ef fect .  X Imp. of Hyd. Unconn. Rock Outcrops 
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SECTION 3.2.2.1: UATERSHEO SOILS PARAMETERS 

TABLE S-1 
GREEN 8. AMPT VALUES BY SCS HAP UNIT 

Map % Adjust. 
Un i t  o f  Map X of Map X X Class XKSAT PSIF OTHETA RTlMP 
No. Un i t  Un i t  S o i l  Name & Control  Horizon Sand Clay No. Textural Class i n h r  (in.) (in.) (XI  

.,,,q, "IZX+ &&&I$$& 45.0 45.00 Eba (3-36) 
35.0 35.00 Continental (1-60) 
5.0 5.00 Ohaco (2-7*) 
5.0 5.00 Pinaleno (1-5*) 
5.0 5.00 sunci ty  Varient (2-9*) 
5.0 5.00 Tres Hermanos (2-4*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

60.0 40.0 10 Sandy Clay 0.02 9.4 0.20 0 
15.0 45.0 11 S i l t y  Clay 0.02 11.5 0.20 0 
** t* 8 Clay Loam 0.04 8.2 0.25 0 
** t* 7 Sandy Clay Loam 0.06 8.6 0.25 0 
** ** 8 Clay Loam 0.04 8.2 0.25 0 
tt ** 8 Clay Loam 0.04 8.2 0.25 0 

0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 

0.0 0.00 0 0.00 0.0 0.00 0 
75 A s s d  Effect.  X Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of Rock Outcrop in  Map U n i t  Conposi t e  values$?&. . . " . a! . . .; . .% v+. ,... <..:*>< 

$@%& 40.0 40.00 Eba (3-36) 60.0 40.0 10 Sandy Clay 0.02 9.4 0.20 0 
25.0 25.00 Continental (1-60) 15.0 45.0 11 S i l t y  Clay 0.02 11.5 0.20 0 
20.0 20.00 Cave (1-14) 50.0 12.5 4 Loam 0.25 3.5 0.35 0 
7.5 7.50 Anthony ( 2 - 2 5 9  *t ** 3 sandy Loam 0.40 4.3 0.35 0 
7.5 7.50 Pinaleno ( 1 - 5 9  tt ** 7 Sandy Clay Loam 0.06 8.6 0.25 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 A s s d  E f fec t .  % Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X o f  Rock 0 0 % :  $nit#$ pS'. .r 

~ 
:.%$&#@ 45.0 45.00 Eba (3-36) V..~~, 

35.0 35.00 Pinaleno (1-12) 
2.5 2.50 Ar izo (1-8*) 
2.5 2.50 Anthony (2-25') 
2.5 2.50 Continental ( 1 - 8 9  
2.5 2.50 Ohaco (2-7*) 
2.5 2.50 Greyeagle (1-5") 
2.5 2.50 Nickel (1- lo*)  
2.5 2.50 Vado (2-28') 
2.5 2.50 Tres Hermanos (2-4') 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

Sandy Clay 0.02 9.4 0.20 0 
Sandy Clay Loam 0.06 8.6 0.25 0 
sandy Loam 0.40 4.3 0.35 0 
Sandy Loam 0.40 4.3 0.35 0 
Clay 0.01 12.4 0.15 0 
Clay Loam 0.04 8.2 0.25 0 
Sandy Loam 0.40 4.3 0.35 0 
Loam 0.25 3.5 0.35 0 
Sandy Loam 0.40 4.3 0.35 0 
Clay Loam 0.04 8.2 0.25 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map X Adjust. 
U n i t  o f  Map X o f  Map X X Class XKSAT PSlF OTHETA RTlMP 
No. Un i t  Un i t  S o i l  Name 8 Control  Horizon Sand Cley No. Textural Class n h r  ( in.)  (in.) (X) 

$&&$y& 45.0 45.00 ~b~ (3-36) 60.0 40.0 10 Sandy Clay 0.02 9.4 0.20 0 
35.0 35.00 Pinaleno (1-12) 40.0 35.0 8 Clay Loam 0.04 8.2 0.25 0 
5.0 5.00 ohaco (2-7") ** ** 8 Clay Loam 0.04 8.2 0.25 0 
5.0 5.00 Tres Hermanos (2-4*) ** ** 8 Clay Loam 0.04 8.2 0.25 0 
5.0 5.00 Anthony (2-25") ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
5.0 5.00 Ar izo (1-8*) *t ** 3 Sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

@ 80.0 80.00 Etmn (1-43) 

2.9 2.90 Cipr iano (1-6*) 
2.9 2.90 Contine (2-8*) 
2.9 2.90 Beardsley (2-24*) 
2.9 2.90 Luke (2-14*) 
2.8 2.80 Gunsight (1- lo*) 
2.8 2.80 Hohall (2-5*) 
2.8 2.80 Pinamt (1-3*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

CLay 
Loam 
Clay Loam 
Clay 
Clay 
Sandy Loam 
Cley Loam 
Sandy Loam 
0 
0 
0 
0 
0 
0 
0 

75 A s s d  Ef fect .  X Inp. of  Hyd. Unconn. Rock Outcrops . ,  . . . 
0 Unadjusted X of  Rock Outcrop i n  Map Un i t  cmsi te values&%- 

t<py<v<t 
8 . 0  80.00 E h n ( 1 - 4 3 )  
2.9 2.90 Cipriano ( 1 - 6 9  
2.9 2.90 Contine (2-8*) 
2.9 2.90 Beardsley (2-24*) 
2.9 2.90 Luke (2 -149  
2.8 2.80 Gunsight (1-10') 
2.8 2.80 Mohall (2-5*) 
2.8 2.80 Pinamt (1-3") 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

Clay 
Loam 
Clay Loam 
c l a y  
CLay 
Sandy Loam 
Clay Loam 
Sandy Loam 
0 
0 
0 
0 
0 
0 
0 -. - - . - - 

75 A s s d  Ef fect .  X Imp. o f  Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of  Rock Outcrop i n  Map Un i t  c-site v a l u e s ~ ~  
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-l 
GREEN & AMPT VALUES BY SCS MAP UNIT  

Map X Adjust. 
Unit of Map X of Hap X % Class XKSAT PSIF DTHETA RTlMP 
No. Unit Unit Soi l  Name & Control Horizon Sand Clay No. Textural Class i n h r  (in.) (in.) (X) 

$&?&$% 45.0 45.00 Ebon (1-43) 65.0 35.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
35.0 35.00 Contine (2-30) 40.0 45.0 12 clay 0.01 12.4 0.15 0 
4.0 4.00 Beardsley (2-24*) t. *' 12 CLay 0.01 12.4 0.15 0 
4.0 4.00 Luke (2-14*) ** ** 12 CLay 0.01 12.4 0.15 0 
4.0 4.00 Pinamt (1-3') *t ** 3 Sandy Loam 0.40 4.3 0.35 0 
4.0 4.00 Suncity (1-9*) ** *. 8 Ctay Loam 0.04 8.2 0.25 0 
4.0 4.00 Tremant (1-9*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 Carrizo (1-28*) X* ** 1 sand 4.60 1.9 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 ASS& Effect. % ~mp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted % of Rock Outcrop i n  Map Unit composite valuesF$- 

$ $  35.0 35.00 Ebon (1-43) 
20.0 20.00 Gunsight (3-60) 
20.0 20.00 Cipriano (0-8) 
0.0 0.00 Carrizo (1-28*) 

65.0 35.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
80.0 15.0 3 Sandy Loam 0.40 4.3 0.35 0 
72.5 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
t* *. 1 Sand 4.60 1.9 0.35 0 

8.3 8.33 Beardsley (2-24*) ** ** 12 clay 0.01 12.4 0.15 0 
8.3 8.33 Contine (2-8*) at ** 8 Clay Loam 0.04 8.2 0.25 0 
8.3 8.33 Luke (2-14'9 t* ** 12 Ctay 0.01 12.4 0.15 0 
0.0 0.00 0 0.00 0.0 0.00 0 

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

75 A s s w d  Effect. % Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of Rock Outcrop i n  Map Unit composi te  v a l u e s @ ~ ~ @ ~  

$ ~ p s s s s S "  
$&@:& 45.0 45.00 Ebon (1-43) 

35.0 35.00 Pinamt (3-15) 
0.0 0.00 Carrizo (1-28*) 
2.9 2.86 Antho (0-3*) 
2.9 2.86 Contlne (2-8*) 
2.9 2.86 Luke (2-14*) 
2.9 2.86 cipriano (1-6') 
2.9 2.86 Gunsight (1-10') 
2.9 2.86 M m l i  (1-109 
2.9 2.86 Tremant (1-9") 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

Sandy Clay Loam 
Sandy Clay Loam 
Sand 
Sandy Loam 
Clay Loam 
clay 
Loam 
Sandy Loam 
sandy Loam 
Sandy Loam 
0 
0 
0 
0 
0 

75 A s s w d  Effect. % Imp. of Hyd. Unconn. Rock Outcrops . . 
0 Unadjusted X of Rock Outcrop i n  Map Unit composite ~ a l u v  
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map % Adjust. 
Un i t  o f  Map % o f  Map X X Class XKSAT PSlF OTHETA RTlMP 
No. Un i t  U n i t  S o i l  Name & Control Horizon Sand CLay No. Textural Class i n l h r  (in.) (in.) (%) 

45.0 45.00 Ebon (1-43) 
35.0 35.00 Pinamt (3-15) 
6.7 6.67 Luke (2-14*) 
6.7 6.67 Trmnt ( 1 - 9 9  
6.7 6.67 Antho (0-3*) 
0.0 0.00 Carr izo (1-28*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

65.0 35.0 7 Sandy CLay Loam 
67.5 25.0 7 Sandy Clay Loam 
*t ** 12 Clay 
** ** 3 sandy Loam 
** ** 3 Sandy Loam 
** ** 1 Sand 

0 
0 
0 
0 
0 
0 
0 
0 
0 

75 A s s d  Ef fect .  % Imp. of  Hyd. Unconn. Rock Outcrops . . 
0 Unadjusted % of Rock Outcrop i n  Map U n i t  , C-site ~alues@~m- ., . ,. . .  

# 5 . 0  45.00 Estrella.Calcareous (0-21) 
35.0 35.00 E s t r e l l a  Noncalcareous (0-21) 
6.7 6.70 Gilman (1-5*) 
6.7 6.70 Valencia (1-20*) 
6.6 6.60 Mohall (2-5') 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

40.0 17.5 4 Loam 
40.0 17.5 4 Loam 
** ** 4 Loam 
** ** 3 Sandy Loam 
** ** 8 Clay Loam 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

75 A s s M  Ef fect .  % Imp. of nyd. unconn. Rock Outcrops 
0 Unadjusted % of  ROCK O ~ t c r o p  i n  Map U n i t  conposi te  va l u e s d : , ~ f ~ ~ $ < : ? ~ ~ ~ & ~ ~ @ ~ ~ > ~  ;og: 

$*Y$ , 58k$3$j4 47.5 47.80 Gachado (2-8) 
25.0 25.16 Lcinitas (2-17) 
4.2 4.19 Cherioni (1- lo*) 
0.0 0.00 Carr izo (1 -289  
4.2 4.19 Ebon ( 1 - l l * )  
4.2 4.19 Contine (2-8*) 
4.2 4.19 T r m n t  (1-9") 
4.2 4.19 Denure (I-12*) 
4.2 4.19 Gws iph t  (1-10") 
2.5 1.88 Rock Outcrop 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

22.0 7 
20.0 7 
** 3 
** 1 
** 12 
** 8 
** 3 
** 3 
** 3 

NIA 0 

Sandy Clay Loam 
sandy Clay Loam 
sandy Loam 
Sand 
c l a y  
Clay Loam 
Sandy Loam 
Sandy Loam 
sandy Loam 
0 
0 
0 
0 
0 
0 

75 A s s d  Effect. % Imp. of  Hyd. Unconn. Rock Outcrops 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-I 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map X Adjust. 
Unit of Map % of Map % % Class XKSAT P S l F  DTHETA RTlMP 
No. Unit Unit Soil Wane & Control Horizon Sand Clay No. Textural Class i n h r  (in.) (in.) (%) 

<,$$qy bLlk +$, 45.0 47.81 Cachado (1-7) 82.5 17.5 3 Sandy Loam 0.40 4.3 0.35 0 
20.0 21.25 Lornitas (1-10) 80.0 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
20.0 15.00 Rock Outcrop M I A  N I A  0 0 0.00 0.0 0.00 0 
1.9 2.02 Carrizo (1-28") t* ** 1 Sand 4.60 1.9 0.35 0 
1.9 2.02 Cherioni (1-lo*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
1.9 2.02 Cipriano (1-6*) ** ** 4 Loam 0.25 3.5 0.35 0 
1.9 2.02 Ebon (1 - l l * )  ** ** 12 Clay 0.01 12.4 0.15 0 
1.9 2.02 Gunsight (1-10') .t ** 3 Sandy Loam 0.40 4.3 0.35 0 
1.9 2.02 Pinamt (1-3*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
1.8 1.91 Schenco ** ** 4 Loam 0.25 3.5 0.35 0 
1.8 1.91 Vaiva ** *t 7 Sandy Clay Loam 0.06 8.6 0.25 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect. X Imp. of Hyd. Unconn. Rock Outcrops 
20 Unadjusted X of Rock Outcrop i n  Map Unit composi te  values%- 

*~.+~ .. .*.,+" 
80.0 80.00 Cadsden (0-3) 
10.0 10.00 Contine (2-8") 
10.0 10.00 Clenbar (0-6*) 
0.0 0.00 

15.0 52.5 12 Clay 0.01 12.4 0.15 0 
** ** 8 Clay Loam 0.04 8.2 0.25 0 
** ** 4 Loam 0.25 3.5 0.35 0 

0 0.00 0.0 0.00 0 

~~~ ~ ~ ~ ~ ~ ~.~~ 
75 Assuned Effect. % Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of Rock Outcrop i n  Map Unit composite valuesEg- 

@$&86$ 40.0 40.00 Gila,Calcareous (2-60) 
*$A &..<A* 

40.0 40.00 Cila,Noncalcareous. (2-60) 
10.0 10.00 Anthony (2-25*) 
10.0 10.00 Arizo (?-a*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

47.5 13.0 4 Loam 
47.5 13.0 4 Loam 
** t* 3 sandy Loam 
** ** 3 sandy Loam 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

75 A s s w d  Effect. % Ilnp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of Rock Outcrop i n  Map Unit composite valuesBi- 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-l 
GREEN h AMPT VALUES BY SCS MAP UNIT 

Hap X Adjust. 
U n i t  o f  Map X o f  Map X X Class XKSAT PSlF OTHETA RTIMP 
No. U n i t  Un i t  S o i l  Name & Control  Horizon Sand CLay No. Textural Class n h r  ( in.)  ( in.)  (X) 

a?,*,.*.q, .,+ 
&$##$$$$ 40.0 40.00 GiLnan,Calcareous (0-5) 35.0 23.5 4 Loam 0.25 3.5 0.35 0 

40.0 40.00 Gilman,Noncalcareous (0-5) 35.0 23.5 4 Loam 0.25 3.5 0.35 0 
2.3 2.30 Antho ( 0 - 3 9  ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.3 2.30 Carr izo (1-28*) ** ** 1 Sand 4.60 1.9 0.35 0 
2.2 2.20 E s t r e l l a  (1 -219  ** ** 4 Loam 0.25 3.5 0.35 0 
2.2 2.20 Glenbar (0-6*) ** ** 4 Loan 0.25 3.5 0.35 0 
2.2 2.20 Maripo (1-18") ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.2 2.20 Valencia (1-20*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.2 2.20 Vint  (1-60") ** ** 2 Loamy Sand 1.20 2.4 0.35 0 
2.2 2.20 Denure (1-12') ** ** 3 sandy Loam 0.40 4.3 0.35 0 
2.2 2.20 M o m l i  (1-10") ** *. 3 sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

~ ~ ~ ~~-~ 

75 Assuned Effect.  X Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of Rock Outcrop in Map Un i t  c-site values@W- 

&@&$$ 40.0 40.00 GiLman,Calcareous (0-5) 35.0 23.5 4 Loam 0.25 3.5 0.35 0 
40.0 40.00 GiLman,Noncalcareous (0-5) 35.0 23.5 4 Loam 0.25 3.5 0.35 0 
2.9 2.90 Antho (0-3*) ** *' 3 Sandy Loam 0.40 4.3 0.35 0 
2.9 2.90 Carr izo (1-28*) ** t. 1 sand 4.60 1.9 0.35 
2.9 2.90 E s t r e l l a  (1-21*) ** ** 4 Loam 0.25 3.5 
2.9 2.90 Glenbar (0-6*) *t *t 4 Loam 0.25 3.5 
2.8 2.80 V in t  (1 -609  ** ** 2 Loamy Sand 

:::: 0 
1.20 2.4 0.35 

2.8 2.80 Denure (1-12*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.8 2.80 M o m l i  (1-10') *t ** 3 sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect. X Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of  Rock Outcrop i n  Map U n i t  C-site values&=- 

i@##$$j ,,. 80.0 80.00 Gilnan (0-11) 25.0 32.5 8 Clay Loam 0.04 8.2 0.25 0 
10.0 10.00 Glenbar (0-6*) *t ** 4 Loam 0.25 3.5 0.35 0 
10.0 10.00 Vint  (1-60*) 
0.0 0.00 

** ** 2 Loamy Sand 1.20 2.4 0.35 0 

0 0.00 0.0 0.00 0 

0.0 0.00 0 0.00 0.0 0.00 0 
75 A s s d  Effect. X Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X o f  Rock Outcrop in  Map U n i t  c - ~ i t e  v~[~~~$:- . .,* 
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SECTlON 3.2.2.1: UATERSHEO SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map % Adjust. 
Unit of  Hap X of Map X X Class XKSAT PSlF OTHETA RTlMP 
No. Uni t  Uni t  So i l  Name & Control Horizon Sand Clay No. Textural Class i n h r  (in.) (in.) ( X )  

&*?+ W?" 40.0 40.00 Glenbar,Calcareous (0-6) 25.0 
40.0 40.00 GLenbar,Noncalcareous (0-6) 25.0 
4.0 4.00 Antho (0-3*) ** 
4.0 4.00 Es t re l l a  (1-219 ** 
4.0 4.00 GiLman (1 -59  *. 
4.0 4.00 Vint  (1-60*) ** 
4.0 4.00 Mohall (2-5*) ** 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

23.5 5 S i l t y  Loam 
23.5 5 Si l tyLoam 
** 3 Sandy Loam 
*. 4 Loam 
** 4 Loam 
t* 2 Loamy Sand 
*t 8 Clay Loam 

0 
0 
0 
0 
0 
0 
0 
0 

75 Ass& Effect. % Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted % of Rock Outcrop i n  Map Uni t  composite 

$>v , '" h,&&$$ 40.0 40.66 Gran (1-12) 
35.0 35.58 Uickenburg (1-12) 
6.3 6.40 Eba (0-3') 
6.3 6.40 Pinaleno (1-5.) 
6.2 6.30 Arizo (1-8") 
6.2 4.65 Rock Outcrops 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

60.0 40.0 10 Sandy Clay 0.02 9.4 0.20 0 
77.5 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
t* ** 4 Loam 0.25 3.5 0.35 0 
** ** 7 Sandy Clay Loam 0.06 8.6 0.25 0 
** ** 3 sandy Loam 0.40 4.3 0.35 0 
N/A NIA 0 0 0.00 0.0 0.00 0 

0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 ~~~~ . ~ ~~~- 

75 Ass& Effect. % Imp. of Hyd. Unconn. Rock Outcrops x* r" " 
6 Unadjusted X of  Rock Outcrop in Map Uni t  composite Values@%%-%%%%$ 

g 40.0 
*<:$A ~.... .4 40.66 Gran (1-12) 

35.0 35.58 Uickenburg (1-12) 
6.3 6.40 Eba (0-3*) 
6.3 6.40 Pinaleno (1-5*) 
6.2 6.30 Arizo (1-8*) 
6.2 4.65 Rock Outcrops 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

60.0 40.0 10 sandy Clay 0.02 9.4 0.20 0 
77.5 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 ** ** 4 Loam 0.25 3.5 0.35 0 ** ** 7 Sandy Clay Loam 0.06 8.6 0.25 0 
** ** 3 Sandy Loam 0.40 4.3 0.35 0 

NlA NIA 0 0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN (L AMPT VALUES BY SCS MAP UNIT 

Map % Adjust. 
Un i t  o f  Map % o f  Map % X Class XKSAT PSlF DTHETA RTlMP 
No. Un i t  U n i t  S o i l  Name 8 Control Horizon Sand Clay No. Textural Class i n h r  ( in.)  ( in.)  (%) 

?, * B e $  30.0 
$<( .&a,, 32.50 Gran (1-12) 70.0 30.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 

25.0 27.08 Wickenburg (1-12) 77.5 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
25.0 18.75 Rock Outcrops N/A NIA 0 0 0.00 0.0 0.00 0 
4.0 4.33 D ixa le ta  (1-8") ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
4.0 4.33 Lehmans (2-6*) ** ** 8 Clay Loam 0.04 8.2 0.25 0 
4.0 4.33 Eba (0-3') ** ** 4 Loam 0.25 3.5 0.35 0 
4.0 4.33 Pinaleno (1-5*) ** tt 7 Sandy Clay Loam 0.06 8.6 0.25 0 
4.0 4.33 Ar i zo  (1-8") ** ** 3 sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

&$@$$ 30.0 32.50 Cran (1-12) 
25.0 27.08 Wickenburg (1-12) 
25.0 18.75 ~ o c k  outcrops 
4.0 4.33 Oixa leta (1-8") 
4.0 4.33 Lehmans (2-6") 
4.0 4.33 Eba (0-3*) 
4.0 4.33 Pinaleno (1-5*) 
4.0 4.33 Ar i zo  (1-8") 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

7 Sandy CLay Loam 
7 Sandy CLay Loam 
0 0 
3 Sandy Loam 
8 Clay Loam 
4 Loam 
7 sandy Clay Loam 
3 Sandy Loam 

0 
0 
0 
0 
0 
0 
0 

75 Asswed E f fec t .  % Inp. o f  Hyd. Unconn. Rock Outcrops . . 
25 Unadjusted % of  Rock Outcrop i n  Map U n i t  C q s i t e  values- . . *,A * .a, 

.",,w,<*". @@$&& 45.0 45.00 Greyeagle (0-5) 
25.0 25.00 Continental (2-60) 
15.0 15.00 Nickel  (0-5) 
3.0 3.00 Ohaco ( 2 - F )  
3.0 3.00 Suncity Variant (2-9*) 
3.0 3.00 Cave (1-14") 
3.0 3.00 Mohave (2-11") 
3.0 3.00 Ar izo (1-8*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

3 Sandy Loam 
11 S i l t y  Clay 
3 sandy Loam 
8 Clay Loam 
8 Clay Loam 
4 Loam 
8 Clay Loam 
3 Sandy Loam 

0 
0 
0 
0 
0 
0 
0 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN & AHPT VALUES BY SCS MAP UNIT 

Hap % Adjust. 
Unit of Map X of  Map % % Class XKSAT PSIF OTHETA RTlMP 
NO. Uni t  Unit Soi l  Name & Control Horizon Sand Clay No. Textural Class n h r  (in.) (in.) (%) 

%*$,-? ?** 
$$&,fj.$&& 55.0 55.43 Greyeagle (0-5) 67.5 14.0 3 Sandy Loam 0.40 4.3 0.35 0 

30.0 30.23 Suncity Variant (2-9) 50.0 30.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
3.0 3.02 Arizo (1-a*) *a ** 3 Sandy Loam 0.40 4.3 0.35 0 
3.0 2.25 Rock Outcrops NIA A 0 0 0.00 0.0 0.00 0 
3.0 3.02 Cave (1-149 ** ** 4 Lorn 0.25 3.5 0.35 0 
3.0 3.02 ohaco ( 2 - F )  ** ** 8 Clay Loam 0.04 8.2 0.25 0 
3.0 3.02 Nickel (1-lo*) *. ** 4 Lorn 0.25 3.5 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assured Effect. X Imp. of Hyd. Unconn. Rock Outcrops 
3 Unadjusted % of  Rock Outcrop i n  Map Unit 

,&*' 'WP: 
Composite values@- 

**&<&$"p. 'z'.;;*s 85.0 85.00 Guest (2-60) 25.0 42.5 12 Clay 0.01 12.4 0.15 0 
5.0 5.00 Anthony (2-25") t* ** 3 sandy Loam 0.40 4.3 0.35 0 
5.0 5.00 Continental (1-8*) t* ** 12 Clay 0.01 12.4 0.15 0 
5.0 5.00 Mohave (2 - l l * )  *a ** 8 Clay Loam 0.04 8.2 0.25 0 

~ ~ ~~~ ~~~~ 

75 Assured Effect. % Imp. of  Hyd. Unconn. Rock Outcrops 
"0- ' *  r T 

0 Unadjusted % of  Rock Outcrop i n  Map Unit composite values%?- 

$g@fi$ 45.0 45.00 Gunsight (1-60) 80.0 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
40.0 40.00 Cipriano (0-6) 72.5 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
3.8 3.75 Gilnan ( I -5*)  ** ** 4 Loam 0.25 3.5 0.35 0 
0.0 0.00 Carrizo (1-28") ** ** 1 Sand 4.60 1.9 0.35 0 
3.8 3.75 Pinamt ( 1 - 3 9  ** ft 3 Sandy Loam 0.40 4.3 0.35 0 
3.8 3.75 R i l l i t o  (1-12*) ** ** 3 sandy Loam 0.40 4.3 0.35 0 
3.8 3.75 Tremant (1-9') ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
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SECTION 3.2.2.1: UATERSHEO SOILS PARAMETERS 

TABLE S-1 
GREEN 8 AMPT VALUES BY SCS MAP UNIT 

Map % Adjust. 
Unit of Map % of Map X X Class XKSAT P S l F  OTHETA RTlMP 
No. Unit Unit Soil Name & Control Horizon Sand Clay No. Textural Class n h r  (in.) (in.) (%) 

@%&$ 45.0 45.00 Gunsight (1-60)  80.0 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
40.0 40.00 Cipriano ( 0 - 6 )  72.5 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
3.8 3.75 Gilnen ( I - 5 * )  ** ** 4 Loam 0.25 3.5 0.35 0 
0.0 0.00 Carrizo (1-28*) ** ** 1 Sand 4.60 1.9 0.35 0 
3.8 3.75 Pinant ( 1 - 3 9  ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
3.8 3.75 R i l l i t o  ( I - l 2 * )  ** *. 3 Sandy Loam 0.40 4.3 0.35 0 
3.8 3.75 T r m n t  (1-9")  ** ** 3 Sandy Loan 0.40 4.3 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect. % Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted % of Rock Outcrop i n  Map Unit Composite values$$- 

@@gj 40.0 40.00 Gunsight (0 -11 )  77.5 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
40.0 40.00 R i l l i t o  (0 -12 )  60.0 14.0 3 Sandy Loam 0.40 4.3 0.35 0 
2.3 2.30 Chuckavalla (2-6* )  ** ** 7 sandy Clay Loam 0.06 8.6 0.25 0 
2.3 2.30 Ebon ( I - l l * )  *t ** 12 Clay 0.01 12.4 0.15 
2.2 2.20 Mohall (2-5* )  ** ** 8 Clay Loam 0.04 8.2 0.25 
2.2 2.20 Pinent (1-3")  ** ** 3 sandy Loam 0.40 4.3 0.35 
2.2 2.20 T r m n t  (1-9* )  ** ** 3 Sandy Loam 0.40 4.3 0.35 
2.2 2.20 Cipriano (1-6* )  ** *t 4 Loam 0.25 3.5 0.35 

e O 

2.2 2.20 Antho (0-3" )  ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.2 2.20 Carrizo (1-28") ** ** 1 Sand 4.60 1.9 0.35 0 
2.2 2.20 Gilmn (1-5" )  t* it* 4 Loam 0.25 3.5 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 ~ ~ - -  . . . .... 

75 Assuned Effect. % Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted % of Rock Outcrop i n  Map Unit composite values@- 

&%!%@ 40.0 40.00 Gwsight (0-11)  
40.0 40.00 R i l l i t o  (0-12)  
2.3 2.30 Chuckaualla (2-6* )  
2.3 2.30 Ebon ( 1 - l l * )  
2.2 2.20 Mohall (2-5* )  
2.2 2.20 Pinamt (1-3* )  
2.2 2.20 Tremnnt (1-9')  
2.2 2.20 Cipriano ( 1 - 6 9  
2.2 2.20 Antho (0-3* )  
2.2 2.20 Carrizo (1-28*)  
2.2 2.20 Gilman (1-5" )  
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

Sandy Clay Loam 
Sandy Loam 
Sandy Clay Loam 
Clay 
Clay Loam 
Sandy Loam 
Sandy Loam 
Loam 
Sandy Loam 
Sand 
Loam 
0 
0 
0 
0 

75 Assuned Effect. % Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of Rock Outcrop i n  Map Unit C-ite Values-* 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map % Adjust. 
Unit of Map % of Hap X % Class XKSAT P S I F  DTHETA RTIMP 
No. Unit Unit Soi l  Name & Control Horizon Sand Clay No. Textural Class i n h r  (in.) (in.) (X) 

?%@p . 45.0 49.82 Lehmans (2-20) 47.5 45.0 10 Sandy Clay 0.02 9.4 0.20 0 
30.0 22.50 Rock Outcrops N I A  M I A  0 0 0.00 0.0 0.00 0 
5.0 5.54 Arizo (1-8*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
5.0 5.54 Eba (0-3") ** t* 4 Loam 0.25 3.5 0.35 0 
5.0 5.54 Pinaleno (1-5*) ** ** 7 Sandy Clay Loam 0.06 8.6 0.25 0 
5.0 5.54 Greyeagle (1-5") *. ** 3 Sandy Loam 0.40 4.3 0.35 0 
5.0 5.54 Nickel (1-lo*) ** t* 4 Loam 0.25 3.5 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect. % Imp. of Hyd. Unconn. ~ o c k  Outcrops 
30 Unadjusted X of Rock Outcrop i n  Map Unit composite ~alues&+h P . i@+ X., .: ,. : <p $#"2&% 

.F@4$ ,& 45.0 49.82 Lehmans (2-20) 47.5 45.0 10 Sandy Clay 0.02 9.4 0.20 0 
30.0 22.50 Rock Outcrops N I A  N I A  0 0 0.00 0.0 0.00 0 
5.0 5.54 Arizo (1-8") *t ** 3 Sandy Loam 0.40 4.3 0.35 0 
5.0 5.54 Eba (0-3*) ** ** 4 Loam 0.25 3.5 0.35 0 
5.0 5.54 Pinaleno (1-5*) ** ** 7 Sandy Clay Loam 0.06 8.6 0.25 0 
5.0 5.54 Greyeagle (1-5*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
5.0 5.54 Nickel (?-lo*) *t ** 4 Loam 0.25 3.5 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect. % Imp. of Hyd. Unconn. Rock Outcrops 
30 Unadjusted % of Rock Outcrop i n  Map Unit conpcsite valuesL%- 

*$*.."..<<+$3 45 & . 45.00 Luke (1-28) 60.0 40.0 10 Sandy Clay 0.02 9.4 0.20 0 
35.0 35.00 Cipriano (0-6) 72.5 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
3.3 3.33 Beardsley (2-24*) *. ** 12 Clay 0.01 12.4 0.15 0 
3.3 3.33 Contine (2-a*) ** 9," 8 Clay Loam 0.04 8.2 0.25 0 
3.3 3.33 Ebon (1-ll*) ** ** 12 Clay 0.01 12.4 0.15 0 
3.3 3.33 Pinamt (1-39 *t ** 3 Sandy Loam 0.40 4.3 0.35 0 
3.3 3.33 Swc i t y  (1-9*) ** ** 8 Clay Loem 0.04 8.2 0.25 0 
3.3 3.33 Gunsight (1-lo*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 Carrizo (1-28') ** ** 1 Sand 4.60 1.9 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Hap X Adjust. 
Unit of Map % of Map X X Class XKSAT PSlF DTHETA RTlHP 
No. Unit Unit Soi l  Name & Control Horizon Sand Clay No. Textural Class i n h r  (in.) (in.) (X) 

$ ' " ' $ $  80.0 80.00 Wohall (0-7) 25.0 27.5 4 Loam 0.25 3.5 0.35 0 
5.0 5.00 Gilman ( I -5*)  ** ** 4 Loam 0.25 3.5 0.35 0 
5.0 5.00 Glenbar (0-6*) ** ** 4 Loam 0.25 3.5 0.35 0 
5.0 5.00 Contine (2-8*) ** t* 8 Clay Loam 0.04 8.2 0.25 0 
5.0 5.00 Tremant (1-9*) ** ** 3 sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 ~ ~ 

75 Assumxi Effect. % Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of Rock Outcrop i n  Map Unit 

#tv ,w. Di4g&g& 80.0 80.00 Mohall (0-7) 
3.4 3.40 Contine (2-8") 
3.4 3.40 Mohall ( 2 - 5 9  
3.3 3.30 Tremant ( I -9*)  
3.3 3.30 Antho (0-3*) 
3.3 3.30 Estrel la (1 -219  
3.3 3.30 Valencia (1-20") 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

67.5 22.5 7 Sandy Clay Loam 
** *a 8 Clay Loam 
** ** 8 Clay Loam 
** ** 3 Sandy Loam 
** ** 3 Sandy Loam 
** ** 4 Loam ** ** 3 sandy Loam 

0 
0 
0 
0 
0 
0 
0 
0 

75 Ass& Effect. % Imp. of Hyd. Unconn. Rock Outcrops 
w .,, 

0 Unadjusted X of Rock Outcrop i n  Map Unit conposi te  ~alues%f#- 

jjfB2 .. ,.,.:..$ 80.0 80.00 Mohall (2-42) 

5.0 5.00 Cilman (1-5") 
5.0 5.00 Glenbar (0-6") 
5.0 5.00 Contine (2-8*) 
5.0 5.00 Tremant (1-9*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

52.5 30.0 7 Sandy Clay Loam 
** ** 4 Loam 
** ** 4 Loam 
** ** 8 Clay Loam 
** *t 3 Sandy Loam 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map X Adjust. 
Unit of Map X of Map X X Class XKSAT P S l F  OTHETA RTlMP 
No. Unit Unit Soil Name & Control Horizon Sand Clay No. Textural Class i n h  (in.) (in.) (X) 

? @ @  80.0 80.00 Mohall (0-6) 
3.4 3.40 Contine (2-a*) 
3.4 3.40 Mohall (2-5*) 
3.3 3.30 Tremant (1-9") 
3.3 3.30 Antho (0-3*) 
3.3 3.30 Estrel la (1-21*) 
3.3 3.30 Valencia (1-20*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

25.0 35.0 8 Clay Loan 
** tt 8 CLayLom 
** ** 8 Clay Loam 
a* ** 3 Sandy Loam 
** t* 3 Sandy Loam 
** ** 4 Lorn 
** ** 3 Sandy Loam 

0 
0 
0 
0 
0 
0 
0 
0 

75 Assuned Effect. % Imp. of Hyd. Unconn. Rock Outcrops 
v .I ww . .*$$@@, I 

0 Unadjusted X of Rock Outcrop i n  Map Unit Composite values@- 

$@$$% 45.0 45.00 Mohall (2-42) 47.5 30.0 7 sandy clay Loam 0.06 8.6 0.25 o 
25.0 25.00 T r m n t  (1-5) 45.0 32.5 7 Sandy Clay Loam 0.06 8.6 0.25 0 
4.3 4.29 Contine (2-8*) *t t* 8 Clay Loam 0.04 8.2 0.25 0 
4.3 4.29 Pinamt (1-3*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
4.3 4.29 Suncity ( 1 - 9 9  t* ** 8 Clay Loam 0.04 8.2 0.25 0 
4.3 4.29 Gunsight (?- lo*)  ** tt 3 sandy Loam 0.40 4.3 0.35 0 
4.3 4.29 R i l l i t o  (1-12*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
4.3 4.29 Antho (0-3') *t ** 3 Sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 Carrizo (1-28*) ** t* 1 Sand 4.60 1.9 0.35 0 
4.3 4.29 Valencia (1-20*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect. % Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of Rock Outcrop i n  Map Unit C-site v a l u e s ~ ~ ~ ~ ~  

$&$? 80.0 80.00 nohave (2-20) 
*~i.a . : 2 25.0 27.5 4 Loam 0.25 3.5 0.35 0 

6.7 6.70 Gila (2-5*) ** tt 3 sandy Loam 0.40 4.3 0.35 0 
6.7 6.70 Continental (1-8*) ** ** 12 Clay 0.01 12.4 0.15 0 
6.6 6.60 Tres Hermanos (2-4*) ** ** 8 Clay Loam 0.04 8.2 0.25 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Ass& Effect. % Imp. of Hyd. Unconn. Rock Outcrops . . 
0 Unadjusted X of Rock Outcrop i n  Hap Unit composite values- 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN 8. AMPT VALUES BY SCS MAP UNIT 

Map % Adjust. 
U n i t  of Map % o f  Map % % Class XKSAT PStF OTHETA RTlMP 
No. Un i t  Un i t  S o i l  Name & Control  Horizon Sand Clay No. Textural Class i n h r  ( in.)  (in.) (%) 

%,w ... @ 80.0 80.00 Mohave (2-20) 25.0 27.5 4 Loam 0.25 3.5 0.35 0 
6.7 6.70 G i l a  (2-5") ** a" 3 Sandy Loam 0.40 4.3 0.35 0 
6.7 6.70 cont inenta l  (1-8*) "a ** 12 Clay 0.01 12.4 0.15 0 
6.6 6.60 Tres Hermanos (2-4*) ** ** 8 Clay Loam 0.04 8.2 0.25 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect. % Imp. of  Hyd. Unconn. Rock Outcrops 

@@&&I 85.0 85.00 Mohave (2-28) 
3.0 3.00 Mohave ( 2 - l l * )  
3.0 3.00 Continental (I-@.*) 
3.0 3.00 Tres Hermanos (2-4*) 
3.0 3.00 Anthony (2-25*) 
3.0 3.00 Guest (2-39*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

35.0 27.5 4 Loam ** ** 8 Clay Loam ** ** 12 Clay 
** ** 8 Clay Loam ** ** 3 sandy Loam 
** ** 12 Clay 

0 
0 
0 
0 
0 
0 
0 
0 
0 

75 Assuned Ef fect .  % Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X o f  Rock Outcrop i n  Map U n i t  conposite Yalues$T- 

. .*" 
80.0 80.00 Mohave (0-6) 
6.7 6.70 G i la  (2-5*) 
6.7 6.70 Continental (1-8*) 
6.6 6.60 Tres Hermanos (2-4*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

25.0 35.0 8 Clay Loam 
*. ** 3 sandy Loam 
** ** 12 Clay 
** ** 8 Clay Loam 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

75 Assuned E f fec t .  % Imp. of  Hyd. Unconn. Rock Outcrops 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN a AMPT VALUES BY scs HAP UNIT 

Map X Adjust. 
Uni t  of Map % o f  Map X X Class XKSAT PSIF OTHETA RTlMP 
No. Un i t  Un i t  So i l  Name & Control Horizon Sand Clay No. Textural Class n h r  (in.) (in.) (X) 

f@$@&f$ 85.0 85.00 Mohave (2-60) 35.0 27.5 4 Loan 0.25 3.5 0.35 0 
3.0 3.00 Anthony (2-25') ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
3.0 3.00 Gi la  (2-5*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
3.0 3.00 Tres Hermanos (2-4*) *t ** 8 Clay Loam 0.04 8.2 0.25 0 
3.0 3.00 Mohave (2-11') ** ** 8 Clay Loam 0.04 8.2 0.25 0 
3.0 3.00 Continental (1-8*) ** *' 12 Clay 0.01 12.4 0.15 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 A s s W  Effect. X Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of Rock Outcrop i n  Hap Un i t  Composite values- 

$%&$&# 40.0 40.00 Mohave,Calcareous (2-20) 35.0 27.5 4 Loan 0.25 3.5 0.35 0 
45.0 45.00 Mohave,NonCalcareous (2-20) 25.0 27.5 4 Loan 0.25 3.5 0.35 0 
15.0 15.00 Mohave (2 -119 ** a* 8 Clay Loam 0.04 8.2 0.25 0 

0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect.  X Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of Rock Outcrop i n  Map Un i t  composite values&$-- 

$$$@$$j 45.0 45.00 Mohave (2-20) 25.0 27.5 4 Loam 0.25 3.5 0.35 0 
40.0 40.00 Guest (2-60) 25.0 42.5 12 Clay 0.01 12.4 0.15 0 
7.5 7.50 Mohave (2-11') ** ** 8 Clay Loam 0.04 8.2 0.25 0 
7.5 7.50 Continental (1-8') ** ** 12 Clay 0.01 12.4 0.15 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
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SECTION 3.2.2.1: UATERSHEO SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Hap X Adjust. 
Un i t  o f  Map X of Map X X Class XKSAT PSlF OTHETA RTlMP 
No. Un i t  U n i t  S o i l  Warm & Control Horizon Sand Clay No. Textural Class i n h r  (in.) (in.) (X) 

@ $ $  50.0 50.00 Mohave (2-20) 25.0 27.5 4 Loam 0.25 3.5 0.35 0 
30.0 30.00 Tres Hermanos (2-20) 42.5 25.0 4 Loam 0.25 3.5 0.35 0 
5.0 5.00 Ar izo (1-8*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
5.0 5.00 Anthony (2-25') ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
5.0 5.00 Continental (1-8*) ** ** 12 Clay 0.01 12.4 0.15 0 
5.0 5.00 Pinaleno (1-5*) *t ** 7 Sandy Clay Loam 0.06 8.6 0.25 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Ef fect .  X Imp. o f  Hyd. Unconn. Rock Outcrops 

&;%@a 45.0 45.00 M m l i  (1-60) 
35.0 35.00 Carr izo (0-11) 
2.5 2.50 Mohall ( 2 - 5 9  
2.5 2.50 Trenent (1-9") 
2.5 2.50 Gunsight (1-10") 
2.5 2.50 Chuckaualla (2-6*) 
2.5 2.50 Denure (1-12") 
2.5 2.50 Gilman (1-5") 
2.5 2.50 Maripo (1-18') 
2.5 2.50 Carr izo (1-28") 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

77.5 15.0 3 Sandy Loam 0.40 4.3 0.35 0 
90.0 10.0 2 Loamy Sand 1.20 2.4 0.35 0 ** a. 8 Clay Loam 0.04 8.2 0.25 0 ** ** 3 Sand, Loam 0.40 4.3 0.35 0 
** ** 3 Sandy Loam 
*t ** 7 sandy Clay Loam 
** *. 3 Sandy Loam ** ** 4 Loam 
** ** 3 Sandy Loam 
** ** 1 Sand 

0 
0 
0 
0 

0.0 0.00 0 0.00 0.0 0.00 0 
75 Assuned Ef fect .  X Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X o f  Rock Outcrop i n  Map U n i t  Conposi t e  valuesf$- ' <y $%% 

,,.<* @ " ", 
45 0 , . . 45.00 M a l i  (1-60) 
35.0 35.00 Carr izo (0-11) 
2.5 2.50 Mohall (2-5") 
2.5 2.50 Trenant (1-9") 
2.5 2.50 Gunsight (1- lo*) 
2.5 2.50 Chuckaualla (2-6*) 
2.5 2.50 Denure (1-12") 
2.5 2.50 Gilman (1-5*) 
2.5 2.50 Maripo (1-18*) 
2.5 2.50 Carr izo (1-28*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

sandy Loam 
Loamy Sand 
Clay Loam 
Sandy Loam 
Sandy Loam 
Sandy Clay Loam 
Sandy Loam 
Loam 
Sandy Loam 
sand 
0 
0 
0 
0 
0 ~ ~ ~ ~ . ~ -  ~ ~ ~ 

75 Asauned Ef fect .  X Imp. o f  Hyd. Unconn. Rock Outcrops 
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SECTION 3.2.2.1 : UATERSHEO SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map X Adjust. 
Uni t  of Map X of Map X % Class XKSAT PSIF OTHETA RTIMP 
No. Uni t  Uni t  So i l  Nane & Control Horizon Sand Clay No. Textural Class n h r  (in.) (in.) (X) 

@$$$g 50.0 50.00 Nickel (1-10) 65.0 15.0 3 SandyLoam 0.40 4.3 0.35 0 
35.0 35.00 Cave (1-14) 50.0 12.5 4 Loam 0.25 3.5 0.35 0 
3.8 3.80 Arizo (1-8.1 *t " 3 Sandy Loam 0.40 4.3 0.35 0 
3.8 3.80 Anthony (2-25*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
3.7 3.70 Pinaleno (1-5*) ** ** 7 Sandy Clay Loarn 0.06 8.6 0.25 0 
3.7 3.70 Greyeagle (1 -59  ** *. 3 Sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect. X Imp. of Hyd. Unconn. Rock Outcrops 
0 . .L@$$q@Z%y 

@&$$gjj 85.0 85.00 Ohaco(2-27) 
7.5 7.50 continental (I-SX) 
7.5 7.50 Suncitv Variant ( 2 - 9 9  

27.5 40.0 8 Clay Loam 
** ** 12 Clay 
** ** 8 Clay Loam 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 ~~~ ~ ~ 

75 Assuned Effect. X Inp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted % of  Rock Outcrop i n  Map Unit .p . ' x,. 

Composite valuesg- 

4'N*~ x,.\.,. ","' 
~~~~~~~~j 45.0 45.00 pinaleno (1-12) 60.0 35.0 10 Sandy Clay 0.02 9.4 0.20 0 

40.0 40.00 Tres Hermenos (2-22) 47.5 25.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
2.5 2.50 Arizo (1-8*) *t ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.5 2.50 Mohave (2 - l l * )  ** ** 8 Clay Loam 0.04 8.2 0.25 0 
2.5 2.50 Greyeagle (1-5*) *t *' 3 Sandy Loam 0.40 4.3 0.35 0 
2.5 2.50 Eba (0-3*) ** ** 4 Loam 0.25 3.5 0.35 0 
2.5 2.50 Vado (2-289 t* ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.5 2.50 Nickel ( ? - l o * )  ** ** 4 Loam 0.25 3.5 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Hap X Adjust. 
U n i t  o f  Map X of  Map X X Class XKSAT PSlF OTHETA RTlMP 
No. Un i t  Un i t  S o i l  Name & Control  Horizon Sand Clay No. Textural Class n h r  (in.) (in.) (%) 

:.;*> $&&+ 45.0 45.00 Pinaleno (1-12) 60.0 35.0 10 Sandy Clay 0.02 9.4 0.20 0 
40.0 40.00 Tres Hermanos (2-22) 47.5 25.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
2.5 2.50 Arizo (1-8*) ** t* 3 Sandy Loam 0.40 4.3 0.35 0 
2.5 2.50 Wohave (2-11') ** ** 8 Clay Loam 0.04 8.2 0.25 0 
2.5 2.50 Greyeagle (1-5") ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.5 2.50 Eba (0-3*) ** *t 4 Loam 0.25 3.5 0.35 0 
2.5 2.50 Vado (2-28') ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.5 2.50 Nickel (1-lo*) ** ** 4 Loen 0.25 3.5 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Ef fect .  X Inp. o f  Hyd. Unconn. Rock Outcrops . "  
0 Unadjusted X of  Rock Outcrop i n  Map U n i t  Composite valuesk- 

$=4g 45.0 45.00 Pinant (1-28) 
35.0 35.00 Tremant (0-5) 
0.0 0.00 Carr izo (1-28*) 
5.0 5.00 Chuckawalla (2-6*) 
5.0 5.00 Ebon (1 - l l * )  
5.0 5.00 Gunsight (? - lo* )  
5.0 5.00 R i l l i t o  (1-12*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

75.0 25.0 7 Sandy Clay Loam 
65.0 15.0 3 Sandy Loam 
** ** 1 Sand 
** ** 7 Sandy Clay Loam 
** ** 12 Clay 
** ** 3 Sandy Loam 
** ** 3 Sandy Loam 

0 
0 
0 
0 
0 
0 
0 

0.0 0.00 0 0.00 0.0 0.00 0 
75 Assuned Ef fect .  % Inp. o f  Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of  Rock Outcrop i n  Map U n i t  composite values@- 

@%@$ 45.0 45.00 Pinamt (1-28) 
35.0 35.00 Tremant (0-5) 
0.0 0.00 Carr izo (1-28') 
5.0 5.00 Chuckawalla (2-6*) 
5.0 5.00 Ebon (1 - l l * )  
5.0 5.00 Gwsight  (1-10") 
5.0 5.00 R i l l i t o  (1-12') 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

75.0 25.0 7 Sandy Clay Loam 
65.0 15.0 3 Sandy Loam 
t* ** 1 Sand 
** ** 7 Sandy Clay Loam 
** ** 12 Clay 
** ** 3 Sandy Loam ** ** 3 Sandy Loam 

0 
0 
0 
0 
0 
0 
0 
0 ~.~ ~ ~ ~ ~ ~. ~. ... ~ . . .  

75 Assuned E f fec t .  % Inp. o f  Hyd. Unconn. Rock Outcrops 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

nap X Adjust. 
Uni t  of Map X of  Map X X Class XKSAT PSlF OTHETA RTIMP 
No. Uni t  Uni t  So i l  Name Control Horizon Sand Clay No. Textural Class i n h r  (in.) (in.) (%) 

@@jj@j 50.0 53.13 Ouilotosa (2-14) 87.5 12.5 2 L o w  Sand 1.20 2.4 0.35 0 
20.0 21.25 Vaiva (3-11) 75.0 25.0 7 Sandy Clay Loan 0.06 8.6 0.25 0 
20.0 15.00 Rock Outcrops NIA N/A 0 0 0.00 0.0 0.00 0 
10.0 10.63 Schenco (2-5*) *. *t 4 Loan 0.25 3.5 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Ass& Effect. X Imp. of Hyd. Unconn. Rock Outcrops 
20 Unadjusted X o f  Rock Outcrop i n  Map Un i t  c w s j t e  values- 

%yf$@$ <&& 70.0 70.00 R i l l i t o  (0-14) 60.0 14.0 3 Sandy Loam 0.40 4.3 0.35 0 
3.4 3.40 nohal l  (2-5*) ** ** 8 Clay Loam 0.04 8.2 0.25 

*. 0 
3.4 3.40 Pinamt (1-3') ** 3 Sandy Loam 0.40 4.3 0.35 0 
3.4 3.40 Trenent (1-9*) ** ** 3 Sandy Loam 0.40 4.3 0.35 

** 0 
3.3 3.30 Gunsight ( I - lo * )  t* 3 Sandy Loam 0.40 4.3 0.35 

** 0 
3.3 3.30 Cipriano (1-6*) ** 4 Loan 0.25 3.5 0.35 0 
3.3 3.30 Gilnen (1-5*) ** ** 4 Loan 0.25 3.5 0.35 0 
3.3 3.30 Antho (0-3') I* ** 3 Sandy Loam 0.40 4.3 0.35 ** t* 

0 
3.3 3.30 Maripo (I-18*) 3 Sandy Loam 0.40 4.3 0.35 0 
3.3 3.30 Carrizo (1-28*) ** ** 1 Sand 4.60 1.9 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Ass& Effect. % Imp. of Hyd. Unconn. Rock Outc rop  
0 Unadjusted X of Rock Outcrop i n  Map U n i t  C w s i t e  values- 

>$@$4'g?$ 
$.m:,,% q3 65.0 48.75 Rock Outcrops 

25.0 36.61 Gachado (1-7) 
10.0 14.64 Lunitas (2-6') 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

NIA N/A 0 0 
75.0 25.0 7 SandyCLayLoam 
** ** 3 Sandy Loam 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN h AMPT VALUES BY SCS MAP UNIT 

Map X Adjust. 
Unit of Map X of  Map X X Class XKSAT PSIF OTHETA RTIMP 
No. Uni t  Uni t  So i l  Name B Control Horizon Sand Clay No. Textural Class i n . .  ( in.) (in.) (X) 

@$$%$ 60.0 45.00 Rock Outcrops N I A  N/A 0 0 0.00 0.0 0.00 0 
20.0 27.50 Lehmans (2-15) 47.5 45.0 10 Sandy Clay 0.02 9.4 0.20 0 
6.7 9.21 Arizo (1-8*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
6.7 9.21 Eba (0-3*) ** t* 4 Loam 0.25 3.5 0.35 0 
6.6 9.08 Pinaleno ( 1 - 5 9  t* ** 7 Sandy Clay Loam 0.06 8.6 0.25 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect. X Inp. of Hyd. Unconn. Rock Outcrops 

$p; ".+ '" 
&?&$ 50.0 50.00 Sal (2-20) 

30.0 30.00 Cipriano (0-20) 
5.0 5.00 Gunsight (1-109 
5.0 5.00 R i l l i t o  (1-12*) 
5.0 5.00 Brios (2-21*) 
5.0 5.00 Carrizo (1-28") 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

70.0 30.0 7 Sandy Clay Loam 
72.5 20.0 7 Sandy Clay Loam 
** t. 3 sandy Loam ** ** 3 Sandy Loam 
*. t* 1 Sand 
** ** 1 Sand 

0 
0 
0 
0 
0 
0 
0 
0 
0 

75 A s s d  Effect. X Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of Rock Outcrop i n  Map Uni t  ' ',. 

C-site values?? . . .,,s a ,. &$@$$* 
,, ",%"ky & 50.0 50.00 Sal (2-20) 

30.0 30.00 Cipriano (0-20) 
5.0 5.00 Gunsight ( I - l o * )  
5.0 5.00 R i l l i t o  (1-12*) 
5.0 5.00 Brios (2-21*) 
5.0 5.00 Carrizo (1-28*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

70.0 30.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
72.5 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
a* ** 3 Sandy Loam 0.40 4.3 0.35 0 
** *. 3 sandy Loam 0.40 4.3 0.35 0 ** .* 1 Sand 4.60 1.9 0.35 0 ** ** 1 Sand 4.60 1.9 0.35 0 

0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
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SECTION 3.2.2.1: UATERSHEO SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map % Adjust. 
Unit of Map X of Map X X Class XKSAT PSlF OTHETA RTIMP 
No. Uni t  Uni t  Soi l  Name & Control Horizon Sand Clay No. Textural Class i n h r  (in.) (in.) (%) 

g 50.0 , , ,-... *! 55.36 Schenco (2-11) 70.0 21.0 7 sandy Clay Loam 0.06 8.6 0.25 0 
30.0 22.50 Rock Outcrops NIA NIA 0 0 0.00 0.0 0.00 0 
2.0 2.21 Antho (0-3') ** tt 3 Sandy Loam 0.40 4.3 0.35 0 
2.0 2.21 Beardsley (2-24*) "* ** 12 Clay 0.01 12.4 0.15 0 
2.0 2.21 Cherioni (1-10') ** t* 3 Sandy Loam 0.40 4.3 0.35 0 
2.0 2.21 Cipriano (1-6*) ** *. 4 Loam 0.25 3.5 0.35 0 
2.0 2.21 Ebon (1 - l l * )  ** ** 12 Clay 0.01 12.4 0.15 0 
2.0 2.21 Gunsight (1-lo*) t* ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.0 2.21 Suncity (1-9*) ** *t 8 Clay Loam 0.04 8.2 0.25 0 
2.0 2.21 Gachado (2-8") ** ** 7 SandyClayLoam 0.06 8.6 0.25 0 
2.0 2.21 Quilotosa (2-8') ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.0 2.21 Vaiva (3 - l l * )  ** *. 8 ClayLoam 0.04 8.2 0.25 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect. % Imp. of Hyd. Unconn. Rock Outcrops . .  . 
30 Unadjusted % of Rock Outcrop in Map Unit 7, y@ C a p s i t e  values&- 

,xzv?.:.?..+a 
$$$@@& 55.0 62.40 Schenco (2-11) 70.0 21.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 

35.0 26.25 Rock Outcrops N A MIA 0 0 0.00 0.0 0.00 ** 0 
1.5 1.70 Beardsley (2-24*) ** 12 Clay 0.01 12.4 0.15 0 
1.5 1.70 Cipriano (1-6*) ** tt 4 Loam 0.25 3.5 0.35 0 
1.4 1.59 Ebon (1 - l l * )  
1.4 1.59 Gunsight (1-lo*) 
1.4 1.59 Gachado (2-8*) 
1.4 1.59 Quilotosa (2-8*) 
1.4 1.59 Vaiva (3 - l l * )  
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

** ** 12 Clay 0.01 12.4 0.15 0 *. ** 3 Sandy Loam 0.40 4.3 0.35 0 
** ** 7 sandy CLay Loam 0.06 8.6 0.25 0 ** ** 3 Sandv Loam 0.40 4.3 0.35 0 ~. ~. . .. . .-. ** ** 8 Clay Loam 0.04 8.2 0.25 0 

0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
0 0.00 0.0 0.00 0 
o 0.00 0.0 n.no n .... -. - -. -- 

75 Assuned Effect. % Imp. of Hyd. Unconn. Rock Outcrops 
35 Unadjusted % of  Rock Outcrop in Map Unit c a p s i t e  values$- 

&$@$$ 55.0 55.53 Suncity (1-9) 
30.0 30.29 Cipriano (0-6) 
3.8 3.84 Carrizo (1-28*) 
3.8 3.84 Beardsley (2-24*) 
3.7 3.74 Gunsight (1-lo*) 
3.7 2.78 Rock Outcrops 
0.0 0.00 

45.0 30.0 7 Sandy Clay Loam 
72.5 20.0 7 Sandy CLay Loam 
.t ** 1 Sand 
.* ** 12 Clay ** ** 3 Sandy Loam 
MIA NIA 0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
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SECTION 3.2.2.1: UATERSHEO SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map X Adjust. 
Unit of Hap X of Map X X Class XKSAT P S l F  DTHETA RTlMP 
No. Unit Unit Soil Name & Control Horizon Sand Clay No. Textural Class n h r  (in.) (in.) (X) 

$f$@B 65.0 65.00 Trmnt,Noncalcareous (0-9) 65.0 15.0 3 sandy ~oam 0.40 4.3 0.35 o 
15.0 15.00 Trenent,Calcareous (0-9) 65.0 15.0 3 Sandy Loam 0.40 4.3 0.35 0 
2.5 2.50 Antho (0-3*) *t ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.5 2.50 Carrizo (1-28*) ** ** 1 Sand 4.60 1.9 0.35 0 
2.5 2.50 Valencia ( 1 - 2 0 9  *t ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.5 2.50 Denure (1-12") ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.5 2.50 nohall (2-5*) ** ** 8 Clay Loam 0.04 8.2 0.25 0 
2.5 2.50 M m l i  (1-IO*) ** ** 3 Sandy Lorn 0.40 4.3 0.35 0 
2.5 2.50 Pinamt ( 1 - 3 9  ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
2.5 2.50 R i l l i t o  (1-12*) ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assured Effect. % imp. of Hyd. Unconn. Rock Outcrops . .- 
0 Unadjusted X of Rock outcrop i n  Map Unit Composite values@- a+ . .. 

T@"I..'ix$* 
$6&.&& 45.0 45.00 Trmnt,Noncalcareous ( 0 - 9 )  

35.0 35.00 Trmnt,Calcareous (0-9) 
2.4 2.38 Antho (0-3*) 
1.0 1.00 Carrizo (1-28") 
2.4 2.38 Valencia (1-20") 
2.4 2.38 Denure (1-12*) 
2.4 2.38 Chuckanalla (2-6") 
2.4 2.38 Gunsight (1- lo*) 
2.4 2.38 nohall (2-5*) 
2.4 2.38 Pinamt (1-3*) 
2.4 2.38 R i l l i t o  (1-12*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

Sandy Loam 
sandy Loam 
sandy Loam 
Sand 
sandy Loam 
Sandy Loam 
sandy Clay Loam 
Sandy Loam 
Clay Loam 
Sandy Loam 
sandy Loam 
0 
0 
0 
0 

75 Assured Effect. X Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of Rock Outcrop i n  Map Unit Composite values- -9. . >T*@ 

d$$$g$$$$$ 45.0 45-00 T r a n t  (0-9) 
I >%. .,*a 

35.0 35.00 Antho (3-60) 
2.0 2.00 Carrizo (1-28*) 
4.5 4.50 Denure (1-12") 
4.5 4.50 Mahakt (2-5") 
4.5 4.50 M m l i  (1-10") 
4.5 4.50 Pinamt ( 1 - 3 9  
0.0 0.00 

65.0 15.0 3 Sandy Loam 0.40 4.3 0.35 0 
72.5 10.0 3 Sandy Loam 0.40 4.3 0.35 0 
** ** 1 Sand 4.60 1.9 0.35 0 
t* ** 3 Sandy Loam 0.40 4.3 0.35 0 
** ** 8 Clay Loam 0.04 8.2 0.25 0 
*. ** 0.40 4.3 0.35 0 3 sandy Loam 
** *t 0.40 4.3 0.35 0 3 sandy Loam 

0 0.00 0.0 0.00 0 

1 F i l e  = 1031OCTl.VP1 19-Feb-91 Table S-1,  Page 32 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map % Adjust. 
Unit of Map % of Map X % Class XKSAT PSIF OTHETA RTIMP 
No. Unit Unit Soi l  Narne & Control Horizon Sand Clay No. Textural Class n h r  (in.) (in.) (%I 

@a@$$$ 30.0 30.00 T r m n t  (2-26) 45.0 32.5 7 sandy Clay Loam 0.06 8.6 0.25 o 
20.0 20.00 Gunsight (0-10) 85.0 12.5 2 L o w  Sand 1.20 2.4 0.35 0 
20.0 20.00 R i l l i t o  (2-60) 55.0 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
4.3 4.33 Cipriano (1-6") .t *t 4 Loam 0.25 3.5 0.35 0 
4.3 4.33 Pinamt (1-3*) ** *' 3 Sandy Loam 0.40 4.3 0.35 0 
4.3 4.33 Mohall (2-5*) ** ** 8 Clay Loam 0.04 8.2 0.25 0 
4.3 4.33 Contine (2-8*) ** *' 8 Clay Loam 0.04 8.2 0.25 0 
4.3 4.33 Antho (0-3*) *t ** 3 Sandy Loam 0.40 4.3 0.35 0 
4.0 4.00 Carrizo (1-289 ** *t 1 Sand 4.60 1.9 0.35 0 
4.3 4.33 Gilman (1-5*) *. *. 4 Loam 0.25 3.5 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect. % Imp. of Hyd. Uncom. Rock Outcrops 
0 Unadjusted X of Rock Outcrop i n  Map Uni t  Camposite valuesg- 

* 30.0 
&a .. .i; 30.00 T r m n t  (2-26) 

20.0 20.00 Gunsight (0-10) 
20.0 20.00 R i l l i t o  (2-60) 
4.7 4.67 Cipriano (1-6*) 
4.7 4.67 Pinamt (I-3*) 
4.7 4.67 Moha11 (2-5*) 
4.7 4.67 Contine (2-8*) 
4.7 4.67 Antho (0-3*) 
2.0 2.00 Carrizo (1-28*) 
4.7 4.67 Gilman (1-5*) 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

7 Sandy Clay Loam 
2 Loalny Sand 
7 Sandy CLay Loam 
4 Loam 
3 Sandy Loam 
8 Clay Loam 
8 CLay Loam 
3 Sandy Loam 
1 Sand 
4 Loam 

0 
0 
0 
0 
0 ~ ~ ~ 

75 Assuned Effect. % Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of Rock Outcrop i n  Map Unit C-si t e  values$@?-- 

"yI"@i:' h:,' *<..>x 40.0 40.00 T r m n t  (0-9) 65.0 15.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
30.0 30.00 Suncity (2-12) 45.0 30.0 7 Sandy Clay Loam 0.06 8.6 0.25 0 
3.8 3.80 Gadsden (0-3*) ** ** 12 Clay 0.01 12.4 0.15 0 
3.8 3.80 Cipriano (1-6') ** ** 4 Loam 0.25 3.5 0.35 0 
3.8 3.80 Beardsley (2-24*) ** ** 12 Clay 0.01 12.4 0.15 0 
3.8 3.80 Gunsight (1-lo*) ** *' 3 Sandy Loam 0.40 4.3 0.35 0 
3.7 3.70 Mohall (2-5") ** *' 8 Clay Loam 0.04 8.2 0.25 0 
3.7 3.70 Sal (2-7) *. ** 8 Clay Loam 0.04 8.2 0.25 0 
3.7 3.70 Pinamt (1-3*) *= ** 3 Sandy Loam 0.40 4.3 0.35 0 
3.7 3.70 R i l l i t o  (1-12*) ** t* 3 sandy Loam 0.40 4.3 0.35 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

F i le  = 10310CTl.UP1 19-Feb-91 Table S - I ,  Page 33 



SECTION 3.2.2.1:  WATERSHED SOILS PARAMETERS 

TABLE S-I  
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map X Adjust. 
Unit of Hap X of Map X X Class XKSAT P S l F  OTHETA RTlHP 
No. Unit Unit Soi l  Nane & Control Horizon Sand Clay No. Textural Class i n h r  (in.) (in.) ( X )  

$!@$$$ 65.0 65.00 Tres Hermanos,Noncalc. ( 2 - 2 2 )  50.0 32.5 7 Sandy Clay Loam 0.06 8.6 0.25 0 
15.0 15.00 Tres Hermanos,Calc. ( 2 - 2 2 )  50.0 32.5 7 Sandy Clay Loam 0.06 8 . 6  0.25 0 
2 .9  2.90 Anthony ( 2 -25 * )  ** ** 3 Sandy Loam 0.40 4.3 0.35 0 
2 .9  2.90 Mohave (2-11')  *t ** 8 Clay Loam 0.04 8.2 0.25 0 
2 .9  2.90 Greyeagle ( 1 -5 ' )  ** .. 3 Sandy Loam 0.40 4.3 0.35 0 
2.9 2.90 Nickel ( 1 - l o * )  *. ** 4 Loam 0.25 3.5 0.35 0 
2.8 2.80 Pinaleno ( 1 - 5 9  ** ** 7 Sandy Clay Loam 0.06 8 . 6  0.25 0 
2.8 2.80 Arizo ( 1 -8" )  ** *I 3 Sandy Loam 0.40 4.3 0.35 0 
2.8 2.80 Guest ( 2 -39" )  ** ** 12 Clay 0.01 12.4 0.15 0 
0.0 0.00 0 0.00 0 .0  0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0 .0  0.00 0 
0.0 0.00 0 0.00 0 .0  0.00 0 
0 .0  0.00 0 0.00 0 .0  0.00 0 
0 .0  0.00 0 0.00 0 .0  0.00 0 

75 A s s 4  Effect. % Ilrp. of Hyd. Unconn. Rock Outcrop 
0 Unadjusted X of Rock Outcrop i n  Map Unit conposite valuesFfl- 

p t v  <*'<V< & &  50.0 50.00 Tres Herrcanos ( 2 - 2 2 )  50.0 32.5 7 Sandy Clay Loam 0.06 8.6 0.25 0 
35.0 35.00 Anthony ( 2 - 4 0 )  80.0 7 .5  2 Loamy Send 1.20 2.4 0.35 0 
5.0 5.00 Arizo ( 1 - 8 * )  ** .* 3 Sandy Loam 0.40 4.3 0.35 0 
5.0 5.00 Pinaleno ( 1 - 5 9  ** ** 7 Sardv Clay Loam 0.06 8.6 0.25 0 
5.0 5.00 Nickel ( 1 - l o * )  
0 .0  0.00 
0 .0  0.00 

.... ... .... 
75 Ass& Effect. % Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of Rock Outcrop i n  Map Unit conposite 

@$$$@$ 75.0 75.00 Vado ( 2 - 6 0 )  
6 .3  6.30 Anthony ( 2 -25 * )  
6 .3  6.30 Arizo ( 1 - 8 * )  
6 . 2  6.20 Pinaleno ( 1 - 5 * )  
6 . 2  6.20 Tres Herrcandos ( 2 - 4 * )  
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

85.0 13.0 2 Loamy Sand 1.20 
** ** 3 Sandy Loam 0.40 ** ** 3 Sandy Loam 0.40 
*. ** 7 Sandy CLay Loam 0.06 *. ** 8 Clay Loam 0.04 

0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 

Fi le  = 10310CTl.WQl 19-Feb-91 Table S-1, Page 34 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-1 
GREEN & AMPT VALUES BY SCS MAP UNIT 

Map X Adjust. 
Unit of Map X of Map X X Class XKSAT PSIF DTHETA RTlMP 
No. Unit Uni t  So i l  Nam & Control Horizon Sand Clay No. Textural Class i n h r  (in.) (in.) (X) 

'<q&$*: 4%; 60.0 60.63 Vaiva (0-3) 67.5 20.0 7 Sandy Clay Loam 0.06 8.6 0.25 
** ** 0 

4.0 4.04 Brios (2-21") 1 Sand 4.60 1.9 0.35 0 
4.0 4.04 Carrizo (1-28*) ** *t 1 Sand 4.60 1.9 0.35 0 
4.0 4.04 Antho 03-39 ** *t 3 Sandy Loam 0.40 4.3 0.35 0 
4.0 4.04 Chuckaualla (2-6*) *t ** 7 Sandy Clay Loam 0.06 8.6 0.25 0 
4.0 4.04 Ebon (1 - l l * )  ** " 12 Clay 0.01 12.4 0.15 0 
4.0 4.04 Gunsight (1-lo*) *t ** 3 Sandy Loam 0.40 4.3 0.35 

** 0 
4.0 4.04 Pinamt (1-3*) ** 3 Sandy Loam 0.40 4.3 0.35 0 
4.0 4.04 Cipriano (1-6*) ** *t 4 Loan 0.25 3.5 0.35 0 
4.0 4.04 aui lotosa (2-8") *. ** 3 Sandy Loam 0.40 4.3 0.35 0 
4.0 3.00 Rock Outcrops NIA N/A 0 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 Assuned Effect. X Imp. of Hyd. Unconn. Rock Outcrops 

Iy,Wlll? &@$$A 80.0 80.00 Vint (0-60) 
4.0 4.00 Antho (0-3*) 
4.0 4.00 LIrios (2-21") 
4.0 4.00 Carrizo (1-28*) 

70.0 7.5 3 Sandy Loam 0.40 4.3 0.35 0 
** ** 3 Sandy Loam 0.40 4.3 0.35 
.* 0 ** 1 Sand 4.60 1.9 0.35 0 ** t* 1 Sand 4.60 1.9 0.35 0 ~ - -  *. ** 4 Loan 0.25 3.5 0.35 0 ** ** 3 sandy Loam 0.40 4.3 0.35 0 

0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 
0.0 0.00 0 0.00 0.0 0.00 0 

75 A s s M  Effect. X Imp. of Hyd. Unconn. Rock Outcrops 
0 Unadjusted X of  Rock Outcrop i n  Map Uni t  C-site valuesi*- 

NOTES: 
* Values frm "Classi f icat ion of Soi ls  Description" beginning on page 115 of  SOIL SURVEY OF 

AGUILA-CAREFREE AREA, PARTS OF MARlCOPA AND PlNAL CWNTIES, ARIZONA, USOA-SCS, 1982 

** Minor so i l s '  actual depths are not specif ied i n  the s o i l  survey 

F i l e  = 10310CTI.UQI 19- Feb-91 Table S-1, Page 35 



FLOOD CONTROL 
DISTRICT 

MARICOPA 

JACKRABBIT WASH 
FLOODPLAIN DELINEATION STUDY 

FCD 90-05 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-2 

SUMMARY 
o f  

GREEN & AMPT VALUES BY SCS MAP UNIT 
(From Table S-1) 

SCS S o i l  XKSAT 
Map U n i t  (Unadj) PSIF DTHETA RTIMP 

112 0.50 4.1 0.35 0 
114 0.43 4.2 0.35 0 
115 0.47 4.1 0.35 0 
116 0.51 4.0 0.35 0 
117 0.43 4.2 0.35 0 
119 0.10 7.5 0.35 0 
120 0.09 7.7 0.33 0 
121 0.49 4.1 0.35 0 
122 0.96 3.0 0.35 0 
123 0.49 4.1 0.35 0 
125 0.73 3.5 0.35 0 
AGB 0.40 4.3 0.35 0 
AL 0.40 4.3 0.35 0 
AgA 0.25 3.5 0.35 0 
GgA 0.25 3.5 0.35 0 
GxA 0.40 4.3 0.35 0 
GxB 0.40 4.3 0.35 0 
GYD 0.40 4.3 0.35 0 
HLC 0.04 8.2 0.25 0 
HM 0.04 8.2 0.25 0 
HrB 0.04 8.2 0.25 0 
LC A 0.25 3.5 0.35 0 
PeA 0.40 4.3 0.35 0 
RbA 0.40 4.3 0.35 0 
RbB 0.40 4.3 0.35 0 
RhB 0.40 4.3 0.35 0 

F i l e  - 10310CT2.Wql Tab le  S-2, Page 4 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-2 

SUMMARY 
o f  

GREEN & AMPT VALUES BY SCS MAP UNIT 
(From Table  S-1) 

SCS S o i l  
Map U n i t  

74 
75 
76 
77 
78 
81 
82 
83 
84 
85 
86 
87 
88 
89 
91 
92 
94 
95 
96 
97 
98 
99 
100 
102 
103 
105 
106 
107 
108 
109 
110 

XKSAT 
(Unadj) PSIF DTHETA RTIHP 

0.06 8.6 0.25 0 
0.25 3.6 0.35 0 
0.10 7.5 0.35 0 
0.10 7.6 0.34 0 
0.08 8.0 0.31 0 
0.13 6.9 0.38 0 
0.23 4.1 0.36 0 
0.23 4.1 0.36 0 
0.23 4.2 0.36 0 
0.06 8.5 0.26 0 
0.24 3.8 0.36 0 
0.22 4.5 0.37 0 
0.12 7.1 0.37 0 
0.24 3.7 0.35 0 
0.76 3.4 0.35 0 
0.76 3.4 0.35 0 
0.33 4.0 0.35 0 
0.04 10.6 0.29 0 
0.08 8.1 0.29 0 
0.08 8.1 0.29 0 
0.21 4.7 0.37 0 
0.21 4.7 0.37 0 
0.68 3.6 0.35 0 
0.52 4.0 0.35 0 
0.08 8.0 0.30 0 
0.07 8.3 0.28 0 
0.55 3.9 0.35 0 
0.55 3.9 0.35 0 
0.08 8.1 0.29 0 
0.06 8.5 0.25 0 
0.24 3.7 0.35 0 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-2 

SUMMARY 
o f  

GREEN & AMPT VALUES BY SCS MAP UNIT 
(From Tab le  S-1) 

SCS Soi 1 XKSAT 
Hap U n i t  (Unadj) PSIF DTHETA RTIMP 

F i l e  = 10310CT2.WQl 19-Feb-91 Table S-2, Page 2 



SECTION 3.2.2 .1  : WATERSHED SOILS PARAMETERS 

TABLE S-2 

SUMMARY 
o f  

GREEN & AMPT VALUES BY SCS MAP UNIT 
(From T a b l e  S-1) 

SCS S o i l  XKSAT 
Map U n i t  (Unadj) PSIF DTHETA RTIMP 
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SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL  PARAMETERS BY SUB-BASIN 

Total Final 
# Grid S-Basin 

Sub-Basin Points Values Value Desc. Indiv idual  SoiL Map Uni t  Values 

p 
Map Un i t  No. # ~ @ ~ @ ~ ~ ~ ~ & ~ ~ ~ & ~  

33 # Grid P ts .  2 3 5 1 1 6 4 1  1 -- .. .. .- . ..~ - . . . 
Wtg.Factor 1.00 1.00 1.00 0.70 1.00 1.00 1.00 1.20 

- - - -  Vegetation Cover Density (%) 
- - - -  Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSAT>=l.2 

XKSAT (Unadj) 0.27 0.23 0.22 0.02 0.12 0.09 0.24 0.03 0.00 0.00 0.00 0.00 r'.'q .... XKSAT (Adj) 0.33 0.28 0.27 0.03 0.15 0.10 0.29 0.04 0.00 0.00 0.00 0.00 $aA .... PSIF 3.6 4.1 4.5 9.5 7.1 7.9 3.8 10.2 0.0 0.0 0.0 0.0 

<:.- %W "W . Y i>;t&k+%&% Map Uni t  No. 2 'pbF8 t &i*A 
25 # Grid Pts. 5 5 1 7 3 4  

Utg. Factor 1.00 1.00 1.00 0.80 1.00 0.90 
Vegetation Cover Density (X) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSATI.I.2 

a XKSAT (Unadj) 0.12 0.27 0.24 0.02 0.03 0.22 0.00 0.00 0.00 0.00 0.00 0.00 
.... XKSAT(Adj) 0.15 0.33 0.29 0.03 0.04 0.27 0.00 0.00 0.00 0.00 0.00 0.00 

7.1 3.6 3.8 9.5 10.2 4.5 0.0 0.0 0.0 0.0 0.0 0.0 

'? ".. . - .?.PL 
$$i&$$$@$&$$ 

Wtg. Factor 1.00 0.50 1.00 
Vegetation Cover Density (X) 

- - - -  Ck: XKSATCAdj )/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=l.2 
XKSAT (Unadj) 0.22 0.27 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSATCAdj) 0.27 0.33 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4.5 3.6 7.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.37 0.35 0.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

v*w*...*.T,.".* $&?+%U.d.." ....... ~,,+?i$*i+&$ Map unit NO. $&~@g&~g~~Jg~g,@g%&%~g&~&g~$y~&~@;~$~g?@q *$&&. 

15 # Grid Pts. 1 6 3 1 2 2  
Utg. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density (%) 

- - - -  Ck: XKSAT(Adj)IXYSAT(Unadj) - Applied EXCEPT where XKSAT>=l.2 
XKSAT (Unadj) 0.09 0.02 0.27 0.03 0.22 0.12 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSAT(Adj1 0.11 0.03 0.33 0.04 0.27 0.15 0.00 0.00 0.00 0.00 0.00 0.00 

e F i l e  = 10310CT3.WQl Table S-3, Page 1 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AHPT SOIL PARAHETERS BY SUB-BASIN 

Total F ina l  
# Gr id  S-Basin 

Sub-Basin Points Values Value Oesc. Ind iv idua l  S o i l  Map Un i t  Values 

&~@@$$ Map U n i t  No. 
6 I Grid Pts. 5 1 - ~ ~~ 

Utg. Factor 1 . 0  3.00 
Vegetation Cover Density (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=l.2 
XKSAT (Unadj) 0.27 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSATCAdj) 0.32 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
3.6 7.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.35 0.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Utg. Factor 2.00 1.00 2.00 

10.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

$ ,$@&&' ,w*@+$ 

Utg. Factor 1.00 1.50 1.00 1.00 3.00 1.00 1.00 
Vegetation Cover Density (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSAT>=l.2 

Y, , ? < , $,,g$&&$j Map U n i t  No. $ A, p ~ p ; ~ * ~ & ~ ~ g  ,,*>$&& &*, ., .+ 
33 # Gr id  Pts. 2 1 9 1 2 2 2 1 1 1 1 1  

Utn.Factor  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 - 
Vegetation Cover Density (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSAT>=1.2 
XKSAT (Unadj) 0.09 0.27 0.09 0.80 0.33 0.02 0.27 1.04 2.43 0.10 0.08 0.00 .... XKSAT(Adj) 0.10 0.32 0.10 0.95 0.40 0.03 0.32 1.24 2.43 0.12 0.09 0.00 

7.9 3.6 7.9 3.3 3.9 9.5 3.6 2.8 2.2 7.6 8.1 0.0 
0.31 0.35 0.31 0.35 0.35 0.21 0.35 0.35 0.35 0.34 0.29 0.00 

0 0 0 0 0 0 0 0 0 0 0 0  

F i l e  = 10310CT3.UP1 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL  PARAMETERS BY SUB-BASIN 

Total F inal  
# Grid S-Basin 

Sub-Basin Points Values Value Desc. Indiv idual  So i l  Map Un i t  Values 

Map Uni t  No. 
# Gr id Pts. 4 7 5 3 6 1 2 1 1  
Utg.Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density <X) 

- - - -  Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSATI.1.2 
XKSAT (Unadj) 0.27 0.51 0.33 0.49 0.11 0.12 0.24 0.68 0.06 0.00 0.00 0.00 
XKSAT(Adj) 0.33 0.63 0.41 0.60 0.14 0.15 0.30 0.83 0.08 0.00 0.00 0.00 

13 # Grid Pts. 6 4 1 1 1  
Utg. Factor 1.00 1.00 1.00 1.00 1.00 

- - - - Vegetation Cover Density (X) 
- - - -  Ck: XKSAT(Adj)lXKSAT(Unadj) - A w l i e d  EXCEPT where XKSAT>=l.2 

XKSAT (Unadj) 0.11 0.33 0 .2 j 0 .51  2.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
.... XKSATCAdj) 0.14 0.41 0.33 0.64 2.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7.3 3.9 3.6 4.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

$@+Y@*. a . ,~2&*~~$q y Map Uni t  No. $ 
22 # Gr id Pts. 5 2 5 6 1 2 1  -- ~ ~ ~ . .  - . - 

Utg. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
- - - -  Vegetation Cover Density (X) 

- - - -  Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=l.2 
XKSAT (Unadi) 0.09 0.09 0.27 0.80 0.33 0.11 0.08 0.00 0.00 0.00 0.00 0.00 

Map Un i t  No. @ & @ ~ ~ ~ ~ @ 2 ~ ~ $ ~ & ~ ~ & ; ~ ~ ~ $ A ~ ~  
# Gr id Pts. 1 1 1 2  10 1 1 
Utg. Factor 1.00 1.00 1.00 1.00 1.00 1.00 - - - -  Vegetation Cover Density (X) 

- - - -  Ck: XKSAT(Adj)IXKSAT(Unadj) - A w l i e d  EXCEPT uhere XKSAT>=1.2 
XKSAT (Unadj) 0.09 0.09 0.08'0.11 2.43 0.21 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSATcAdj) 0.11 0.11 0.10 0.14 2.43 0.27 0.00 0.00 0.00 0.00 0.00 0.00 

a F i l e  = 10310CT3.UPl Table S-3, Page ? 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE 5-3 
GREEN & AMPT SOIL  PARAMETERS BY SUB-BASIN 

Total Final 
# Grid S-Basin 

Sub-Basin Points Values Value Oesc. Individual s o i l  Hap Uni t  Values 

Utg. Factor 1.50 1.00 1.00 
Vegetation Cover Density ( X )  
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSATI=1.2 

$gig$$@ 
26 # Gr id Pts. 

Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSATIz1.2 
XKSAT (Unadj) 0.11 0.33 0.68 2.43 0.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSAT(Adj) 0.13 0.39 0.79 2.43 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7.3 3.9 3.6 2.2 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

'n&v", i;,, , $&&& WT 

18 # Grid Pts. 

Map Uni t  No. 
# Grid Pts. 2 2 8 1  1 1 0  
Utg. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density ( X )  
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT h e r e  XKSAT>=1.2 
XKSAT (Unadj) 0.51 2.43 0.49 0.33 0.12 0.11 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSATcAdj) 0.65 2.43 0.61 0.42 0.15 0.14 0.00 0.00 0.00 0.00 0.00 0.00 

F i l e  = 10310CT3.UQl Table S-3 e4 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL PARAMETERS BY SUB-BASIN 

Tota l  F ina l  
# Gr id  S-Basin 

Sub-Basin Points values Value Desc. Ind iv idua l  S o i l  Map Un i t  Values 

$gjf&s% Map U n i t  No. 

10 # Gr id  Pts. 3 3 3 1  
Utg. Factor 0.50 0.80 1.00 3.00 
Vegetation Cover Density (XI 

T$F$%$@i#.. ,. ..+ **. A&+4 Map u n i t  NO. $ 
22 # Gr id  Pts. 

Utg.Factor  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density (X) 
Ck: XKSAT(Adj )/XKSAT(Unadj) - Applied EXCEPT uhere XKSATI=l.2 
XKSATWnadj) 0.11 2.43 1.89 0.73 0.11 0.24 0.33 0.49 0.51 0.00 0.00 0.00 

.... XKSAT(Adj) 0.14 2.43 1.89 0.93 0.13 0.31 0.42 0.62 0.66 0.00 0.00 0.00 

9 . . p i p  $$&&2&*~@ 
31 # Gr id  Pts. 1 6 6 2 1 1 2 1  

Utg.Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density (X) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Appl ied EXCEPT where XKSATI.1.2 
XKSAT (Unadj) 0.09 0.09 0.33 0.80 0.08 1.89 0.07 0.03 0.27 0.00 0.00 0.00 .... XKSATCAdj) 0.10 0.10 0.40 0.95 0.09 1.89 0.09 0.03 0.32 0.00 0.00 0.00 

7.9 7.9 4.0 3.3 8.1 2.3 8.2 9.8 3.6 0.0 0.0 0.0 
0.31 0.31 0.35 0.35 0.30 0.35 0.29 0.23 0.35 0.00 0.00 0.00 

Map U n i t  No. $ ~ = $ @ @ @ ~ ~ @ & @ ~ ~ ~ ~ & & ~ ~ $ $ @ ~ @ ~ @ @ ~ ~ + ~ ~ ~ & ~ ~ ~ ~ ~ ~  
# Gr id  Pts. 4 6 2 1 1 1 2 1 1 1 1  
Utg.Factor 1.00 1.00 1.00 1.00 2.00 1.00 1.00 1.00 1.00 1.00 

- - - - Vegetation Cover Density (%) 
- - - -  Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSATW .2 

XKSAT (Unadj) 0.09 0.33 0.76 0.08 1.89 0.11 0.24 0.53 0.09 1.89 0.00 0.00 .... XKSAT (Adj) 0.10 0.41 0.93 0.10 1.89 0.13 0.30 0.65 0.10 1.89 0.00 0.00 

e F i l e  = 10310CT3.UQl Table S-3, Page 5 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AHPT SOIL  PARAMETERS BY SUB-BASIN 

Total Final 
# Gr id S-Basin 

Sub-Basin Points Values Value Oesc. Individual Soi l  Map Uni t  Values 

Map Uni t  No. 
# Grid Pts. 1 1 2 1 1 4 2 1 1  
Utg. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density (X) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=l.2 
XKSAT (Unadj) 0.09 0.07 0.33 0.76 0.33 1.89 0.08 0.53 0.00 0.00 0.00 0.00 

g@'g@$@$'j 
24 # Grid Pts. 1 2 3 1 4 1 2 1  

Utg. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density ( X )  
Ck: XKSAT(Adi)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=l.2 
XKSAT (Unadj) 0.09 0.07 0.10 0.76 0.33 0.33 0.21 0.00 0.00 0.00 0.00 0.00 .... XKSAT(Adj) 0.11 0.09 0.13 0.95 0.40 0.40 0.26 0.00 0.00 0.00 0.00 0.00 

7.9 8.2 7.5 3.4 3.9 3.9 4.7 0.0 0.0 0.0 0.0 0.0 

?"V .*, 'y 
18 # Grid Pts. 

V."*Y>WW, $#&!a&@$ 
Utg.Factor 1.00 1.00 1.00 1.00 1.00 2.00 1.00 1.00 
Vegetation Cover Density (X) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSAT>=l.Z 
XKSAT(Unadj) 0.33 0.11 0.11 0.24 0.21 0.51 0.49 1.89 0.00 0.00 0.00 0.00 

F i l e  = 10310CT3.UP1 Table S-3 e6 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL  PARAMETERS BY SUB-BASIN 

Total F inal  
# Grid S-Basin 

Sub-Basin Points Values Value Desc. Indiv idual  So i l  Map Un i t  Values 

'"'";" I:$$#&&$& Map Un i t  No. f 
23 # Grid Pts. 

Utg. Factor 1.00 1.00 1.00 0.80 1.00 

13 # Gr id Pts. 4 6 2 1  ~ ~ - 

Utg. Factor 1.00 1.00 1.00 1.00 
Vegetation Cover Density (X) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSATI.l.2 
XKSAT (Unadj) 0.24 0.11 0.11 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

f$$'%?&@yJ 
43 # Grid Pts. 3 1 8 1 2 1  

Utg. Factor 0.80 0.90 1.00 1.00 1.00 
Vegetation Cover Density (X) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - ~ p ~ l i e d  EXCEPT uhere XKSAT>=I .2 
XKSAT (Unadi) 0.33 0.11 0.10 0.13 2.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSAT(Adj) 0.39 0.12 0.12 0.15 2.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3.9 7.4 7.5 6.9 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.35 0.36 0.35 0.38 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 0 0 0 0 0 0 0 0  

29 # Gr id ~ t s .  1 6 1 3 2 2 2 2 1  - - 
Utg.Factor 1.00 1.00 1.00 2.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density (X) 

* F i l e  = 10310CT3.UQl Table S-3, Page i 



SECTION 3.2.2.1: UATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL PARAMETERS BY SUB-BASIN 

Total F i n a l  
# Gr id  S-Basin 

Sub-Basin Points  Values Value Oesc. Ind iv idual  S o i l  Map U n i t  Values 

Map Un i t  No. 
# Gr id  Pta. 5 3 2 7 1 2 4  
Utg. Factor 1.00 1.00 1.00 0.80 1.00 1.00 1.00 
Vegetation Cover Density ( X )  
Ck: XKSAT(Adj)/XKSAT(Unadj) - Appl ied EXCEPT uhere XKSATD-1.2 
XKSAT (Unadj) 0.10 2.43 0.33 0.13 0.49 0.08 0.11 0.00 0.00 0.00 0.00 0.00 .... XKSAT(Adj) 0.12 2.43 0.40 0.16 0.59 0.09 0.13 0.00 0.00 0.00 0.00 0.00 

Vegetation Cover Density (X) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT-1.2 $&@@$&# 

12 # Gr id  Pts. 
Utg. Factor 1.00 4.00 1.00 1.00 1.00 2.00 
Vegetation Cover Density ( X )  
Ck: XKSAT(Adj)/XKSAT(Unadj) - Appl ied EXCEPT uhere XKSAT>=1.2 
XKSAT (Unadj) 0.10 2.43 0.43 0.53 0.33 0.76 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSAT(Adj) 0 . 1 2 2 . 4 3 0 . 5 3 0 . 6 6 0 . 4 0 0 . 9 4 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0  

7.5 2.2 4.2 4.0 3.9 3.4 0.0 0.0 0.0 0.0 0.0 0.0 
0.35 0.35 0.35 0.35 0.35 0.35 0.00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 0 

F i l e  = 10310CT3.UOl Table S-3 
a8 



SECTION 3.2.2.1: WTERSHEO SOILS PARAMETERS 

TABLE S-3 
GREEN k AMPT SOIL PARAMETERS BY SUB-BASIN 

Total F inal  
# Grid S-Basin 

Sub-Basin Points Values Value Desc. Indiv idual  So i l  Map U n i t  Values 

Map Un i t  No. i 
# Gr id Pts. 1 3 1 9 2  
Utg. Factor 0.10 1.50 1.00 1.00 1.50 
Vegetation Cover Oensity (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=I.Z 

nap unit NO. 2; 
# Gr id Pts. 8 7 1 1 1 4 1  
Utg.Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Oensity (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=1.2 
XKSAT (Unadj) 0.09 0.07 0.21 0.53 0.12 0.33 0.53 0.00 0.00 0.00 0.00 0.00 

.... XKSAT(Adj) 0.11 0 .090.260.660.15  0 . 4 0 0 . 6 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0  

:.:. ~v+qi i *7  
$%:&&,,*%+& **:@$~~~@m:~&y~~ 

26 # Gr id Pts. 1 2 3 9 7 1 2 1  -~ 

Utg.Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 
Vegetation Cover Oensity (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere xKsAT1.1.2 
XKSAT (Unadj) 0.56 0.09 0.07 0.43 0.33 1.89 0.10 0.12 0.00 0.00 0.00 0.00 .... XKSAT (Adj) 0.68 0.10 0.09 0.52 0.39 1.89 0.12 0.14 0.00 0.00 0.00 0.00 

3.9 7.9 8.2 4.2 3.9 2.3 7.5 7.2 0.0 0.0 0.0 0.0 
0.35 0.31 0.29 0.35 0.35 0.35 0.35 0.37 0.00 0.00 0.00 0.00 

g@~<x*q 
*n*.+*h. 

30 # Gr id Pts. 4 1 1  
Utg.Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 1.00 1.00 
Vegetation Cover Oensity (%) 

Table 5-3, Page 5 



SECTION 3.2.2.1: UATERSHED SOlLS PARAMETERS 

TABLE 5-3 
GREEN & AMPT SOIL  PARAMETERS BY SUB-BASIN 

Total F ina l  
# Gr id  S-Basin 

Sub-Basin Points Values Value Oesc. Ind iv idua l  S o i l  Map Un i t  Values 

8 .: Map U n i t  No. 
7L 61 Gr id  P t r .  1 5 7 5 1 2 1 L Z l  -. . , . . . - . . . . - - - - 

Utg. Factor 1.00 1.00 1.00 1.00 1.00 3.00 1.00 1.00 1.00 1.00 
- - - -  Vegetation Cover Density ( X )  
- - - - Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSATI-1.2 

XKSAT (Unadj) 0.56 0.10 0.51 0.33 0.50 0.53 1.89 0.43 0.08 0.25 0.00 0.00 
.... XKSAT (Adj) 0.69 0.12 0.63 0.40 0.61 0.65 1.89 0.52 0.10 0.30 0.00 0.00 

3.9 7.5 4.0 3.9 4.1 4.0 2.3 4.2 8.0 3.6 0.0 0.0 
.... DTHETA 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.31 0.35 0.00 0.00 

$@&yg& 
38 # Gr id  Pts. 

Utg.Factor 1.00 0.90 1.00 1.00 1.00 1.00 
Vegetation Cover Density (%) 

- - - -  Ck: XKSATCAdj )/XKSAT(Unadj) - Applied EXCEPT where XKSATI.I.2 

,tr&qFvpq. 
%,, .., :$&,.@$$ Map u n i t  NO. 

F 
<$ 

16 # Gr id  Pts. 7 2 1 5 1  
Utg. Factor 2.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSAT>=l.2 
XKSAT (Unadj) 0.43 0.53 0.56 0.33 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

..XKSAT(Adj) 0.53 0.66 0.69 0.40 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4.2 4.0 3.9 3.9 4.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.35 0.35 0.35 0.35 0.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Map U n i t  No. & 
# Gr id  Pts. 1 1 1 1 4 5 5 1  
Utg. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

- -  Vegetation Cover Density (%I 
- -  Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSAT*=1.2 

XKSAT (Unadj) 0.10 0.33 0.42 0.43 0.27 0.76 2.43 0.00 0.00 0.00 0.00 0.00 
... XKSATcAdj) 0.12 0.40 0.52 0.53 0.33 0.95 2.43 0.00 0.00 0.00 0.00 0.00 

7.5 3.9 4.3 4.2 3.6 3.4 2.2 0.0 0.0 0.0 0.0 0.0 
0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.00 0.00 0.00 0.00 0.00 

F i l e  = 10310CT3.UPl Table S-3, e" 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL PARAMETERS BY SUB-BASIN 

~ o t a l  Final 
# Grid S-Basin 

Sub-Basin Points Values Value Desc. Individual So i l  Map Un i t  Values 

Y""q$; ,, <%*$%% 
22 # Gr id Pts. 

Utg. Factor 1.00 1.00 1.00 

Utg. Factor 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=1.2 
XKSAT (Unadj) 0.33 0.12 2.43 0.49 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSAT(Adj) 0.41 0.14 2.43 0.59 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

F@p&y*y@ 
h \.,A<&**$ 

29 # Gr id Pts. 1 1 4 1 2 1 6 4  ~~ ~ ~ - 
Utg. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 - - - -  Vegetation Cover Density (%) 

- - - -  Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=l.2 

XKSAT (Unadj) 0.53 0.12 0.76 0.49 2.43 0.06 0.33 0.00 0.00 0.00 0.00 0.00 

$py4?$2$ " " 
v V ~ ~ M * . ~ * .  Map Uni t  No. 

27 # Gr id Pts. 4 5 5 1 6 6  
Utg. Factor 1.00 2.00 1.00 1.00 4.00 1.00 

- - - - Vegetation Cover Density ( X )  

- - - -  Ck: XKSATCAdj )/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=l.2 
XKSAT (Unadj) 0.33 0.10 0.12 0.21 0.06 0.68 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSAT(Ad1) 0.40 0.12 0.14 0.25 0.07 0.81 0.00 0.00 0.00 0.00 0.00 0.00 

* F i l e  = 10310CT3.UQl Table S-3, Page 11 



SECTION 3.2.2.1: UATERSHEO SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL PARAMETERS BY SUB-BASIN 

Total F inal  
# Gr id S-Basin 

Sub-Basin Points Values Value Desc. Indiv idual  So i l  Map Un i t  Values 

3 
I Map Un i t  No. 

28 # Grid Pts. 7 3 4 4 5 1 1 1 1 1  
Uta.Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 - 
Vegetation Cover Density (XI 
Ck: XKSAT(Adj)lXKSAT(Unadj) - Applied EXCEPT where XKSAT>=1.2 
XKSAT(Unadj) 0.76 0.10 0.10 0.13 0 . a  0.52 4.04 0.11 0.76 0.21 0.00 0.00 

.... XKSAT (Adj) 0.92 0.12 0 . 1  0.16 0.81 0.62 4.04 0.13 0.92 0.25 0.00 0.00 
3.4 7.5 7.5 6.9 3.6 4.0 2.0 7.4 3.4 4.7 0.0 0.0 

0.35 0.35 0.35 0.38 0.35 0.35 0.35 0.36 0.35 0.37 0.00 0.00 

$@&ag'$ffgq 
9 # Gr id Pts. 

Utg. Factor 1.00 1.00 1.00 1.00 3.00 
Vegetation Cover Density (X) 

Hap Un i t  No. $j 
# Gr id Pts. 4 1 1 1 1  . ~ ~ 

Utg. Factor 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density (XI 
Ck: XKSAT(Adj)lXKSAT(Unadj) - Applied EXCEPT where XKSAT>=1.2 
XKSAT (Unadj) 0.52 0.42 0.76 0.43 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSAT(Adj) 0.63 0.51 0.93 0.52 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4.0 4.3 3.4 4.2 3.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

*: .,. * + .. $&&?a 
8 # Gr id Pts. 

Utg. Factor 1.00 1.00 1.00 1.00 1.00 1.50 
Vegetation Cover Density (X I  
Ck: XKSAT(Adj)/XKSAT(Unedl) - Applied EXCEPT where XKSAT>=l.2 

.... DTHETA 

F i l e  = 10310CT3.URl Table S-3, a2 



SECTION 3.2.2.1: UATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL PARAMETERS BY SUB-BASIN 

Total Final 
# Grid $-Basin 

Sub-Basin Points Values Value Desc. Individual So i l  Map Unit Values 

$$g@i@$@ Map Uni t  No. 
20 il Grid Pts. 1 1 2 5  1 1  -~ 

Utg. Factor 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density (%I 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=l.2 
XKSAT (Unadj) 0.52 0.27 0.43 2.43 0.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSATCAdj) 0 . 6 3 0 . 3 3 0 . 5 2 2 . 4 3 0 . 5 9 0 . 0 0 0 . 0 0  0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0  
4.0 3.6 4.2 2.2 4.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.35 0.35 0.35 0.35 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

$!!%T&9B. 
>., . , . ;*;*a*.: 

P # Grid Pts. 2 1 1 1 1 1  1 1 .. -. . - . . . . - 
Utg. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation cover Density (X) 
Ck: XKSAT(Adj)/XKSAT(Unedj) - Applied EXCEPT uhere XKSATP-1.2 
XKSAT (Unadj) 0.07 0.49 0.33 0.09 0.24 0.76 0.11 0.08 0.00 0.00 0.00 0.00 

zf@;*yw N. .~,,"-:+**.$+#$ Map Uni t  No. ? 
26 # Grid Pts. 4 2 4 1 1 1 1 1 1 1  

Utg.Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.50 1.00 
Vegetation Cover Density (%I 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSAT>=l.2 
XKSAT (Unadj) 0.76 0.12 0.51 0.53 0.08 0.21 0.33 0.52 0.11 0.00 0.00 0.00 

.... XKSAT(Adj) 0.98 0.15 0.66 0.690.11 0.270.42 0.670.14 0.00 0.00 0.00 
3.4 7.2 4.0 4.0 8.0 4.7 3.9 4.0 7.4 0.0 0.0 0.0 

0.35 0.37 0.35 0.35 0.31 0.37 0.35 0.35 0.36 0.00 0.00 0.00 
0 0 0 0 0 0 0 0 0 0 0 0  

'" '"YSpp$..x 
j$$@;$y$t,*:& 

36 il G r i d  P ts .  1 2 2 1  1 1 9 1  -- .. . . . - . . . . - -. 
Utg. Factor 1.00 3.00 0.80 1.00 1.00 0.70 1.20 
Vegetation Cover Density (X) 

0 F i l e  = 103IOCT3.UPl Table S-3, Page 1: 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL  PARAMETERS BY SUB-BASIN 

Tota l  F ina l  
# Gr id  S-Basin 

Sub-Basin Points  Values Value Desc. Ind iv idua l  S o i l  Map U n i t  Values 

Map U n i t  No. 
# Gr id  Pts. 1 2 7 1 1  
Utg. Factor 1.00 4.00 1.00 1.00 1.00 
Vegetation Cover Density (%) 
Ck: XKSAT(Adj)lXKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=l.2 
XKSAT (Unedj) 0 . 1  0.51 0.53 0.76 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

$$@gf.j' 
24 # Gr id  Pts. 14 9 1 

Ute. Factor 0.80 0.70 1.30 - - - -  Vegetation Cover Density (X) 

Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSAT>=1.2 
XKSAT (Unadj) 0.53 0.43 0.52 0.00 0.00 0.00 0.00 0.00 

.... XKSAT(Adj) 0.66 0.53 0.64 0.00 0.00 0.00 0.00 0.00 

; $ $ & $ @  
x. >: 

22 # Gr id  Pts. 
!dtg.Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density (X) 

$$$@@.$@@ 
14 # Gr id  Pts. 

Vtg. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Oensity (%) 

- - - -  Ck: XKSAT(Adj)/XKSAT(Unadj) - Appl ied EXCEPT uhere XKSATI-1.2 
XKSAT (Unadj) 0.76 0.12 0.51 0.21 0.53 0.43 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSATcAdj) 0.97 0.15 0.65 0.27 0.68 0.54 0.00 0.00 0.00 0.00 0.00 0.00 

F i l e  = 10310CT3.Wl Table s-3, a 4  



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL  PARAMETERS BY SUB-BASIN 

T o t a l  F i n a l  
# G r i d  S - B a s i n  

Sub-Basin P o i n t s  V a l u e s  V a l u e  Desc. I n d i v i d u a l  S o i l  Map U n i t  V a l u e s  

$,$@- Map U n i t  No. 
27 tl G r i d  Pta.  8 5 L 1 2 1 1  -- . . . . . - . . . . - - 

Utg.  F a c t o r  1.00 1.00 1 .OO 1.00 1.00 1.50 1 .OO 
V e g e t a t i o n  Cover D e n s i t y  (X) 
Ck: XKSAT(Adj )/XKSAT(Unadj ) - A p p l i e d  EXCEPT u h e r e  XKSATW-I .2 

Map U n i t  No. $ 
# G r i d  Pts.  2 2 9 1 5 1 1  
Utg. F a c t o r  1.00 1.50 1.00 1.00 1.00 1.00 1.00 
V e g e t a t i o n  Cover D e n s i t y  (X) 
Ck: XKSAT(Adj)lXKSAT(Unadj) - A p p l i e d  EXCEPT where XKSAT>=l.2 
XKSAT (Unadj) 0.09 0.10 0.21 0.76 0.53 1.89 0.08 0.00 0.00 0.00 0.00 0.00 .... XKSATCAdj) 0.11 0.13 0.26 0.95 0.M 1.89 0.10 0.00 0.00 0.00 0.00 0.00 

7.9 7.5 4.7 3.4 4.0 2.3 8.1 0.0 0.0 0.0 0.0 0.0 

Ck: XKSAT(Adj)/XKSAT(Unadj) - A p p l i e d  EXCEPT where XKSAT>=1.2 
XKSAT (Unadj) 0.53 0.43 0.42 1.89 0.21 0.76 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSATCAdj) 0 .660.530.52 1 .890.260.95 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0  

4.0 4.2 4.3 2.3 4.7 3.4 0.0 0.0 0.0 0.0 0.0 0.0 
.... DTHETA 

6C 
M a p U n i t  No. 34 
# G r i d  Pts.  4 2 1 4 3 2 3 1 1 1 1 1  
U t g . F a c t o r  1.00 1.00 1.00 2.00 1.00 3.00 1.00 1.00 1.00 1.00 1.00 
V e g e t a t i o n  Cover D e n s i t y  ( X )  
Ck: XKSAT(Adj)lXKSAT(Unadi) - Appt  i e d  EXCEPT where XKSAT>=l.2 
XKSAT (Unadj)  0.09 0.07 0.09 0.08 0.76 0.27 0.10 1.89 0.06 0.08 0.07 0.00 

F i l e  = 10310CT3.WPl T a b l e  S-3, Page 15 



SECTION 3.2.2.1: UATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL PARAMETERS BY SUB-BASIN 

Total F inal  
# Grid S-Basin 

sub- asi in Points Values Value Oesc. Individual So i l  Map Un i t  Values 

$; Map Un i t  No. 
17 # Grid Pts. 1 1 9 1 1 2 1 1  

Utg. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 - - - -  Vegetation Cover Density (X) 

- - - -  Ck: XKSAT(Adj)lXKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=I.2 
XKSAT (Unadj) 0.76 0.06 0.53 0.08 0.43 0.56 1.89 0.21 0.00 0.00 0.00 0.00 

.... XKSATCAdJ) 0.87 0.07 0.61 0.09 0.49 0.64 1.89 0.24 0.00 0.00 0.00 0.00 

&@$y@$" ..,.... Map unit NO. : 
26 # Grid Pts. 

Utg.Factor 1.00 1.00 2.00 1.00 1.00 2.00 1.00 1.00 1.00 
Vegetation Cover Density (X) 
Ck: XKSAT(Adj )lXKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=I .2 

p. .. ' .m,m,* $(? 

a 
~~&k&f$jrB$ Map Un i t  No. $$@@3 ~@~@@$$@@$$&~ 

7 # Grid Pts. 2 3 1 1  
Utg. Factor 1.00 1.00 2.00 1.00 
Vegetation Cover Density (X) 

- - - -  Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=1.2 
XKSAT (Unadj) 0.76 0.10 0.27 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSAT(Adj1 1.06 0.14 0.37 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3.4 7.5 3.6 7.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F i l e  = 10310CT3.UQl Table s-3,e6 ~ 



SECTION 3.2.2.1 : WATERSHED SO1 LS PARAMETERS 

TABLE S-3 
GREEN a AMPT SOIL PARAMETERS BY SUB-BASIN 

Total F inal  
# Grid S-Basin 

Sub-Basin Points Values Value Oesc. Indiv idual  So i l  Hap Un i t  Values 

Utg. Factor 1.00 1.00 1.00 1.00 1.00 

g$*wp&$$ 
28 # Gr id Pts. 1 9 1 3 7 1 1 5  -- 

Utg. Factor 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSAT>=1.2 
XKSAT (Unadj) 0.07 0.09 0.02 0.08 0.10 0.33 0.09 0.27 0.00 0.00 0.00 0.00 

.... XKSAT (Adi) 0.10 0.12 0.03 0.11 0.14 0.46 0.12 0.37 0.00 0.00 0.00 0.00 

j$@&g$g@ 
R # Grid P t s .  1 6 1  - . . -. . - . . . . - 

Utg. Factor 3.00 1.00 1.00 
Vegetation Cover Density (XI 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where xKSAt1.1.2 
XKSAT (Unadj) 0.07 0.09 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSAT(Adj) 0.10 0.11 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
8.2 7.9 9.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.29 0.31 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

9 # Grid Pts. 2 3 2 1 1  
Utg. Factor 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=l.2 

* F i l e  = 10310CT3.Ml Table S-3, Page 17 



SECTION 3.2.2.1: UATERSHEO SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL  PARAMETERS BY SUB-BASIN 

Total Final 
# Gr id S-Basin 

sub-Basin Points Values Value Oesc. lndiv idual  So i l  Map Uni t  Values 

a nap unit NO. 

11 # Grid Pts. 1 5 5  
Utg. Factor 1.00 1.00 1.00 
Vegetation Cover Density (X) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSATI-1.2 
XKSAT (Unadj) 0.09 0.27 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSAT(Ad1) 0.12 0.36 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7.9 3.6 7.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.31 0.35 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

g&gj@@ Map Uni t  No. 2 
21 # Grid Pts. 1 1 1 2 3 3 1 1 1 1 6  

uta.Factor  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 1.00 
~~~~ 

Vegetation Cover Density (X) 
Ck: XKSAT(Adj)lXKSAT(Unadj) - Applied EXCEPT where XKSATI-1.2 

20 # Grid Pts. 2 1 3 4 1  
Utg. Factor 1.00 0.70 0.90 1.00 

- - - -  Vegetation Cover Density (XI 
-..- Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=1.2 

XKSAT (Unadj) 0.02 0.09 0.07 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSAT(Adj) 0.03 0.10 0.09 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hap Uni t  No. # 
# Grid Pts. 3 1 1 1 1 1 3 1 1 1 1 1 1  
Utg.Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density ( X )  
Ck: XKSAT(Adj )/XKSAT(Unadj) - Applied EXCEPT where XKSAT>=1.2 

F i l e  = 10310CT3.UQl Table 5-3, 
.a 



SECTION 3.2.2.1: UATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT S O I L  PARAMETERS BY SUB-BASIN 

~ o t a l  F inal  
# Grid S-Basin 

Sub-Basin Points Values Value Desc. Indiv idual  So i i  Map Un i t  Values 

Map Un i t  No. 
# Grid Pts. 2 1 3 1 2 1 1 1  
Utg. Factor 1.00 3.00 1.00 1.00 2.00 1.00 1.00 4.00 

s$&qy.rp,$'? 
. A  AM Map Un i t  No. @ 

27 # Grid Pts. 1 1 4 3 1 1 4 1 1 1  
Utg. Factor 1 .OO 1.00 2.00 1.00 1.00 1.00 1 .OO 1 .OO 3.00 

- - - - Vegetation Cover Density (X) 
- - - -  Ck: XKSAT(Adj )/XKSAT(Unadj) - Applied EXCEPT uhere XKSATw=1.2 

XKSAT (Unadj) 0.08 0.10 0.21 1.89 0.24 0.53 0.53 0.33 0.21 0.00 0.00 0.00 .... XKSAT(Adj) 0.10 0.13 0.26 1.89 0.30 0.65 0.65 0.41 0.26 0.00 0.00 0.00 
8.1 7.5 4.7 2.3 3.7 4.0 4.0 3.9 4.7 0.0 0.0 0.0 

0.30 0.35 0.37 0.35 0.35 0.35 0.35 

*-, >:@@**&@ *.. " 
* ,. 6"~m% 

18 # Gr id Pfs. 5 8 5  
Utg. Factor 1.00 1.00 1.00 
Vegetation Cover Density (X) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSATW.2 
XKSAT (Unadj) 0.10 0.21 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSATCAdj) 0.13 0.27 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7.5 4.7 4.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.35 0.37 0.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

map Un i t  NO. g 
# Grid Pts. 3 1 3 1 1 6 1 1 1  
Utg.Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 4.00 
Vegetation Cover Oensity (X) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=1.2 

e F i l e  = 10310CT3.UQl Table S-3, Page 19 



SECTION 3.2.2.1: UATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL PARAMETERS BY SUB-BASIN 

Total Final 
# Grid S-Basin 

Sub-Basin Points Values Value Oesc. Individual Soi l  Map Uni t  Values 

24 # Grid Pts. 
Utg. Factor 1.00 1.00 4.00 1.00 1.00 0.90 
Vegetation Cover Density (XI 

- - - -  Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=l.2 

17 # Grid Pts. 2 6 6 1 1 1  
Utg. Factor 4.00 1.00 4.00 1.00 1.00 
Vegetation Cover Density (X I  
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT 
XKSAT (Unadj) 0.10 0.21 0.53 0.25 0.10 .... XKSATCAdj) 0.12 0.25 0.65 0.30 0.12 

7.5 4.7 4.0 3.6 7.5 
0.35 0.37 0.35 0.35 0.35 

0 0 0 0 0  

1 .oo 

uhere 
0.43 
0.52 
4.2 

0.35 
0 - 

Utg. Factor 1.00 1.00 1.00 1.00 1.00 1.00 

"f$,y$$W># 
*. k .dU@.?& 

12 # Grid Pts. 1 6 1 3 1  
Utg. Factor 1.00 1.00 1.00 1.00 1.00 --.- Vegetation Cover Density (X) 

-..- Ck: XKSAT(Adi)/XKSAT(Unadi) - A w l i e d  EXCEPT where XKSAT>=l.Z . . ~ .  
XKSAT (Unadj) 0.08 0 . 1 ~ 0 . 0 6 ' 0 . 2 1  0.53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSATtAdj) 0.10 0 . 1 3 0 . 0 7 0 . 2 6 0 . 6 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0  0.000.00 

8.1 7.5 8.6 4.7 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F i l e  = 10310CT3.UQl Table S-3, 6 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN II AMPT SOIL  PARAMETERS BY SUB-BASIN 

Total F ina l  
# Gr id  S-Basin 

sub- asi in Points Values Value Desc. l r d i v i d u a l  S o i l  Map U n i t  Values 

2 8 Map U n i t  No. 
21 # Gr id  Pts. 2 6 1 2 3 1 1 1 1 2 1  - - 

Utg.Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=1.2 

i""yme*Ts v4 
$%&%$*&$A 

17 61 Grid Pts. 1 3 7 3 1 2  . . .. .. .- . . - ~  . . - 
Utg.Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density (%I 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=1.2 
XKSAT (Unadj) 0.42 0.43 0.53 0.11 0.27 1.89 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSAT (Adj) 0.50 0.51 0.64 0.13 0.32 1.89 0.00 0.00 0.00 0.00 0.00 0.00 
4.3 4.2 4.0 7.4 3.6 2.3 0.0 0.0 0.0 0.0 0.0 0.0 

0.35 0.35 0.35 0.36 0.35 0.35 0.00 0.00 0.00 0.00 0.00 0.00 
0 0 0 0 0 0 0 0 0 0 0 0  

Hap Un i t  No. j 
# Gr id  Pts. 1 2 1 3 1 2 1  
Utg. Factor 1.00 1.00 2.00 3.00 1.00 1.00 1.00 
Vegetation Cover Density (%) 

.... DTHETA 

18 # Gr id  Pts. 7 4 2 3 1  1 . - ~ - 

Utg. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density ( X )  
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=1.2 
XKSAT (Unadi) 0.11 0.27 0.33 0.52 0.53 0.43 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSAT(Adj) 0.13 0.32 0.39 0.61 0.63 0.51 0.00 0.00 0.00 0.00 0.00 0.00 

0 F i l e  = 10310CT3.Ml Table S-3, Page 2: 



SECTION 3.2.2.1: UATERSHED SOlLS PARAMETERS 

TABLE S-3 
GREEN & AHPT SOIL  PARAMETERS BY SUB-BASIN 

Total Final 
# Grid S-Basin 

Sub-Basin Points Values Value Oesc. Indiv idual  So i l  Map Un i t  Values 

8 5: nap Un i t  No. 
10 # Grid Pts. 5 3 1 1  

Utg. Factor 1.00 1.00 1.00 1.00 
Vegetation Cover Density (X) 
Ck: XKSAT(Adi)/XKSAT(Unadj) - Applied EXCEPT uhere XKSATW=1.2 
XKSAT (Unadj) 0.43 0.52 0.33 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSAT(Adj) 0.50 0.60 0.38 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4.2 4.0 3.9 3.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.35 0.35 0.35 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Map Un i t  No. 
# Grid Pts. 3 2 0 1 1 1  
Utg. Factor 1.00 0.80 1.00 1.00 1.00 
Vegetation Cover Density (X) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSATw=l.Z 
XKSAT (Unadj) 0.09 0.09 0.02 0.07 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0 
Map Un i t  No. $ 
# Grid Pts. 1 2 3 3 6 2 1 1 1  
Utg.Factor 1.00 1.00 1.00 1.00 1.50 2.00 1.00 1.00 1.00 - - - - Vegetation Cover Density (X)  

- - - -  Ck: XKsAT(Adj)/XKsAT(Unadj) - Applied EXCEPT where XKSATw=l.2 

XKSAT (Unadj) 0.08 4.04 0.21 0.33 0.10 0.24 0.06 1.89 0.03 0.00 0.00 0.00 
.... XKSAT(Adj) 0 . 1 0 4 . 0 4 0 . 2 6 0 . 4 1  0 . 1 3 0 . 3 0 0 . 0 7 1 . 8 9 0 . 0 4 0 . 0 0 0 . 0 0 0 . 0 0  

8.1 2.0 4.7 3.9 7.5 3.7 8.6 2.3 10.3 0.0 0.0 0.0 
.... DTHETA 0.30 0.35 0.37 0.35 0.35 0.35 0.25 0.35 0.27 0.00 0.00 0.00 

Map Uni t  No. 
61 Grid P t a .  7 1 A 5 1  1 1 1 1 . . . . - . . - . -- . - - - 
Utg.Factor 1.00 1.00 1.00 1.00 1.00 1.00 2.00 1.00 1.00 
Vegetation Cover Density (X) 

F i l e  = 10310CT3.UQl Table S-3, C 



SECTION 3.2.2.1: UATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN 8. AMPT SOIL PARARETERS BY SUB-BASIN 

Tota l  F ina l  
# Gr id  S-Basin 

Sub-Basin Points  Values Value Desc. Ind iv idual  S o i l  Map U n i t  Values 

$@$&~w@$v~ 
:%. .6&&& Map U n i t  No. $ 

27 # Gr id  Pts. 4 8 3 3 1 4 2 1 1  
Utg.Factor 1.00 1.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density ( X )  

- - - -  Ck: XKSAT(Adj)/XKSAT(Unadj) - Appl ied EXCEPT where XKSAT>=l.2 

*I"" T*$$$ ( .@&:&& Map U n i t  No. 
33 # Grid P t r .  1 0 1 3 2 7 2 1  7 9 1  - - -- . . ... - - - 

Utg.Factor  1.00 1.00 1.00 1.00 1.00 1.00 3.00 1.00 1.00 1.00 
Vegetation Cover Density (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Appl ied EXCEPT where XKSAT>=l.2 
XKSAT (Unadj) 0.11 0.43 0.27 0.04 1.89 0.76 0.10 0.52 0.33 0.10 0.00 0.00 

.... XKSAT (Adj) 0.12 0.50 0.31 0.04 1.89 0.89 0.12 0.60 0.38 0.11 0.00 0.00 
7.4 4.2 3.6 10.6 2.3 3.4 7.5 4.0 3.9 7.6 0.0 0.0 

0.36 0.35 0.35 0.29 0.35 0.35 0.35 0.35 0.35 0.34 0.00 0.00 
0 0 0 0 0 0 0 0 0 0 0  

$@+q$@p,. 
&h,,& 

5 # Gr id  Pts. 
Utg. Factor 1.00 
Vegetation Cover Density (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Appl ied EXCEPT uhere XKSATD4.2 

2 # Gr id  Pts. 2 
Utg. Factor 1.00 
Vegetation Cover Density ( X )  

- - - -  Gk: XKSAT(Adj )lXKSAT(Vnadj) - Appl ied EXCEPT *ere XKSAT>=t .2 
XKSAT (Unadj) 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSAT(Adj) 0.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

F i l e  = 10310CT3.URl Table S-3, Page 23 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL PARAMETERS BY SUB-BASIN 

Total F l n a l  
# Gr id  S-Basin 

Sub-Basin Points  Values Value Oesc. lnd iv idua l  S o i l  Map U n i t  Values 

+...., 6% Map U n i t  No. 
1 # Gr id  Pts. 1 

utg. Factor 1.00 
Vegetation Cover Density (%I 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Appl ied EXCEPT where XKSAT>=1.2 
XKSAT (Unadj) 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSAT(Adj) 0.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Wtg. Factor 1.0 

@.$% 
$?<: < $&: 3 

8 # Gr id  Pts. 1 1 3 1 2  
Wtg. Factor 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density (%) 
Ck: XKSAT(Adj)fXKSAT(Unadj) - Appl ied EXCEPT where XKSAT>=l.Z 
XKSAT (Unadj) 0.68 0.33 2.43 0.43 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSAT(Adj) 0.81 0.39 2.43 0.51 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
3.6 3.9 2.2 4.2 7.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.35 0.35 0.35 0.35 0.36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 0 0 0 0 0 0 0 0 0 0 0  

F i l e  = 1 0 3 1 0 ~ ~ 3 . ~ ~ 1  Table S- a2, 



SECTION 3.2.2.1: UATERSHEO SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL PARAMETERS BY SUB-BASIN 

Total Final 
# Gr id S-Basin 

Sub-Basin Points Values Value Desc. Individual So i l  nap Unit Values 

14 # Gr id Pts. 
Vtg. Factor 1.00 1.00 1.00 1.00 
Vegetation Cover Density ( X )  

a.v-. w-+q . . ,&&a<& Map Uni t  No. $ 
8 # Gr id Pts. 

Vtg. Factor 1.00 1.00 2.00 1.00 
Vegetation Cover Density (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=1.2 
XKSAT (Unadj) 1.89 0.27 0.33 2.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSAT (Adj) 1.89 0.31 0.38 2.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2.3 3.6 3.9 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

$$f&q@&$ 
9 # Gr id Pts. 5 1 1 1 1  

Vtg. Factor 1.00 1.00 3.00 1.00 1.00 
Vegetation Cover Density (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=I.2 
XKSAT (Unadj) 0.11 2.43 0.27 0.39 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSAT(Adj) 0.12 2.43 0.31 0.46 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7.4 2.2 3.6 4.2 3.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 # Gr id Pts. 

Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT vhere XKSAT>=1.2 

F i l e  = 10310CT3.UQl Table S-3, Page 2: 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL  PARAMETERS BY SUB-BASIN 

Tota l  F ina l  
# Gr id  S-Basin 

Sub-Basin Points Values Value Desc. Ind iv idua l  S o i l  Map Un i t  Values 

i: 
6 Map unit NO. ' 

10 iV Gr id  Pts. 
Utg. Factor 5.00 1.00 1.00 1.00 
Vegetation Cover Density ( X )  
Ck: XKSAT(Adj )lXKSAT(Unadj) - Applied EXCEPT uhere XKSATI=l .2 
XKSAT (Unadj) 0.43 0.42 0.27 0.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSAT (Adj) 0.50 0.48 0.31 0.93 0.00 0.00 0.00 0.00 0.00 0 . 0  0.00 0.00 

4.2 4.3 3.6 3.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

"F >y A&$@ - 

20 # Gr id  Pts. 6 1 2 1  1 
Utg. Factor 1.00 1.00 1.00 1.00 
Vegetation Cover Density ( X )  
Ck: XKSAT(Adj)lXKSAT(Unadj) - Applied EXCEPT uhere XKSATI=1.2 
XKSAT (Unadj) 0.27 0.43 0.11 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSAT (Adj) 0 . 3  0.50 0.12 0.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3.6 4.2 7.4 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.35 0.35 0.36 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

F i l e  = 10310CT3.Wl Table S-3, C 



SECTION 3.2.2.1: WATERSHED SOlLS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL  PARAMETERS BY SUB-BASIN 

Tota l  F ina l  
# Gr id  S-Basin 

sub-Basin Points  Values Value Oesc. Ind iv idua l  S o i l  Map U n i t  Values 

" . < "  $@~@@&$& 
Map U n i t  No. 

5 61 Grid P t c .  1 3 1  . . . . . - . . . . 
Ytg. Factor 1.00 1.00 1.00 
Vegetation Cover Density (X) 

iymvp,w$ 
#Y : . *<%,&he Hap U n i t  No. $ 

12 # Gr id  Pts. 5 6 1 
Utg. Factor 1.00 1 . 0  1.50 
Vegetation Cover Density ( X )  
Ck: XKSAT(Adj)/XKSAT(Unadj) - Appl ied EXCEPT uhere XKSATI=l.Z 
XKSAT (Unadj) 0.11 0.33 0.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSAT(Adj) 0.12 0.38 0.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
7.4 3.9 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.36 0.35 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

,?,.~"*", " $;~@fg~&$$$"g Map U n i t  No. & ~ $ & ~ ~ ~ & ~ ~ m ~ ~ @ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ @ ~  
12 # Gr id  Pts. 1 1 1 1 7 ' 1  

Utg. Factor 1.00 1.00 2.00 1 . 0  1.00 6.00 
Vegetation Cover Density (X I  
Ck: XKSAT(Adj)lXKSAT(Unadj) - Appl ied EXCEPT uhere XKSAT>=l.2 
XKSAT (Unadj) 0.43 0.68 0.27 0.33 0.11 0.56 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSAT(Adj) 0.51 0 .800 .32  0 . 3 9 0 . 1 3 0 . 6 7 0 . 0 0 0 . 0 0 0 . 0 0  0 . 0 0 0 . 0 0 0 . 0 0  
4.2 3.6 3.6 3.9 7.4 3.9 0.0 0.0 0.0 0.0 0.0 0.0 

0.35 0.35 0.35 0.35 0.36 0.35 0.00 0.00 0.00 0.00 0.00 0.00 

$gF&; Map U n i t  No. .I&$ 

# G r i d  Pts.  9 1 1  
Utg. Factor 1.00 1.00 4.00 
Vegetation Cover Density (X) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Appl ied EXCEPT uhere XKSAT>=1.2 
XKSAT (Unadj) 0.11 0.49 0.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

F i l e  = 10310CT3.UPl Table S-3, Page 2 i  



SECTION 3.2.2.1: UATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL PARAMETERS BY SUB-BASIN 

Total Final 
# Grid S-Basin 

Sub-Basin Points Values Value Desc. Indiv idual  So i l  Map Un i t  Values 

jj@j@@g#$ Map u n i t  NO. 

12 # Gr id Pts. 1 8 2 1  
utg. Factor 1.00 1.00 3.50 1.00 
Vegetation Cover Density (X) 
Ck: XKSAT(Adj)/XKSAT(Unedj) - Applied EXCEPT uhere XKSATI=l.2 
XKSAT (Unadj) 0.11 0.33 0.52 0.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSAT (Adj) 0.12 0.38 0.61 0.66 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7.4 3.9 4.0 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.36 0.35 0.35 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

$$&gp.+w 
,, ,, ..$&?&$ :pqp*$$@~g~@q@&&~~g ~*x$&*~,~*~,%*m#** , . 

4 # Gr id Pts. 3 1 

. '" ' 
Utg. Factor 1.00 3.00 

.Q .;j - - - -  Vegetation Cover Density (X) 
L#& - - - -  Ck: XKSAT(Adj)/XKSAT(Unadj) - Am l i ed  EXCEPT uhere xKsAT1.1.2 

XKSAT (unadjj 0.33 0.52- O.OO"0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
.... XKSAT(Adj) 0.38 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3.9 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.35 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 • ; " .  ' 

&$$&$ .... RTlMP 0 0 0 0 0 0 0 0 0 0 0 0  

. ;:$@@$$g$ ..... ~ ~ ~ ~ y ~ ~ ~ ~ ~ ~ ~ g ~ p $ F ~ ~ m ~ ~ $ $ $ ; ~  
Map Un i t  No. fib ,. 'A ~,&.d?d.9~ .2*~*~.  $ 

12 11 Grid Pts. 3 2 2 2 1 1 1  - - - 

Utg. Factor 1.00 1.00 1.00 1.00 1.00 1.50 2.00 
vegetation Cover Density (X I  
Ck: XKSAT(Adi)lXKSAT(Unadj) - Applied EXCEPT where XKSAT>=1.2 
XKSAT (Unadi) 0.49 0.27 0.11 0.56 0.73 0.42 0.52 0.00 0.00 0.00 0.00 0.00 

F i l e  = 10310CT3.UQ1 Table 5-3, 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL  PARAMETERS BY SUB-BASIN 

Total F ina l  
# Gr id  S-Basin 

Sub-Basin Points Values Value Desc. Ind iv idua l  S o i l  Map Un i t  Values 

NOTE: The fo l lou ing  sub-basins conta in areas t h a t  are not  covered under the SOIL SURVEY OF AGUILA-CAREFREE 
AREA, PARTS OF MARICOPA AN0 PlNAL CWNTIES, ARIZONA. The map u n i t s  i d e n t i f i e d  by l e t t e r s  are 
p a r t  of t h e  SOIL SURVEY OF MARICOPA CWNTY, ARIZONA, CENTRAL PART. 
The Green & Ampt values are from the MCFCD HYDROLOGIC DESIGN MANUAL, based on the  s o i l s 1  
Textural Class provided by Maricopa County. 

..... '"%:-" ., , $g&&;$$&$ *' " . . ,+,* % . * ,?  . 'a*6+.4'*'* *p. &.&*W & .' * c. Map U n i t  No. g@-g+m-$A$A' ;%%&&-&&+&&& 
7 # Gr id  Pts. 3 2 1 1  

Wtg. Factor 1.00 1.00 1.00 1.00 
Vegetation Cover Density (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere xKsAT1.1.2 
XKSAT (Unadj) 0.27 0.04 0.40 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .... XKSAT(Adj) 0.31 0.05 0.47 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3.6 8.2 4.3 3.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .... DTHETA 

< * r M  $!?!&?;&$@o nap un i t NO. & ~ @ & ~ @ ~ ~ ~ ~ ~ @ ~ ~ ~ f i $ @ ~ s ~ ~ ~ P ? ~ ~ ~ ? F + W ~ 6 S O ~ '  ,**..+. 4y*.@~+.:h%.*k:$&sf4$ 
13 # Gr id  Pts. 3 2 1 2 1 2 1 1  

Wtg.Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetation Cover Density (96) 

- - - -  Ck: XKSAT(Adj)/XKSAT(Unadj) - AppL i e d  EXCEPT uhere XKSATW .2 
XKSAT (Unadj) 0.27 0.04 0.40 0.40 0.25 0.40 0.04 0.25 0.00 0.00 0.00 0.00 .... XKSATCAdj) 0.31 0.05 0.47 0.47 0.29 0.47 0.05 0.29 0.00 0.00 0.00 0.00 

3.6 8.2 4.3 4.3 3.5 4.3 8.2 3.5 0.0 0.0 0.0 0.0 
.... DTHETA 0.35 0.25 0.35 0.35 0.35 0.35 0.25 0.35 0.00 0.00 0.00 0.00 

.'.<,. : .$,*.<, ,* 
;$~&$$@& Map Uni t  No. $ ~ ~ ~ ~ $ ~ ~ ~ @ ~ ~ ~ $ ~ @ ~ $ ~ ~ @ ~ ~ @ ~ ~ @ $ $ ~ ~ & ~ ~ & ~ $ @ & $  

5 # Gr id  Pts. 2 1 1 1  
Wtg. Factor 1.00 1.00 1.00 1.00 
Vegetation Cover Density (X) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT uhere XKSAT>=1.2 

a F i l e  = 10310CT3.WQl Table S-3, Page 25 



SECTION 3.2.2.1: WATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN & AMPT SOIL  PARAMETERS BY SUB-BASIN 

To ta l  F i n a l  
# G r i d  S-Basin 

Sub-Basin Po in t s  Values Value Desc. I n d i v i d u a l  S o i l  Map U n i t  Values 

$ f ~ ~ ~  Map U n i t  No. 

7 # G r i d  Pts. 3 3 1  
Utg. Factor 1.00 1.00 1.00 
Vegetat ion Cover Dens i t y  (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Appl ied EXCEPT uhere XKSATI=l.2 
XKSAT (Unadj) 0.04 0.40 0.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSAT (Adj)  0.05 0.45 0.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
8.2 4.3 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

$q3&f$$@t$y$ 
::<, , .A**+.*.+ 

".$&F ' 3  
... .... . . . . . xi$& Hap U n i t  No. $+=!@.@ &yam@q&$&- 

8 # G r i d  Pts. 3 1 1 1 1 1  
Utg. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Vegetat ion Cover Dens i ty  (%I 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Appl ied EXCEPT uhere XKSAT>=1.2 
XKSAT (Unadj) 0.33 0.42 0.52 0.04 0.25 0.40 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSAT(Adj) 0.38 0.48 0.60 0.05 0.29 0.47 0.00 0.00 0.00 0.00 0.00 0.00 
3.9 4.3 4.0 8.2 3.5 4.3 0.0 0.0 0.0 0.0 0.0 0.0 

0.35 0.35 0.35 0.25 0.35 0.35 0.00 0.00 0.00 0.00 0.00 0.00 
0 0 0 0 0 0 0 0 0 0 0 0  

F i l e  = 10310CT3.UPl 



SECTION 3.2.2.1: UATERSHED SOILS PARAMETERS 

TABLE S-3 
GREEN k AKPT S O I L  PARAMETERS BY SUB-BASIN 

Total F inal  
# Gr id S-Basin 

Sub-Basin Points Values Value Desc. Indiv idual  So i l  Map U n i t  Values 

# Grid Pts. 
Utg. Factor 1.00 2.00 1.00 
Vegetation Cover Density (%) 

p w-$?#$**y 
?&%A&& 

Utg. Factor 1.00 
Vegetation Cover Density (%) 
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSAT>=l.2 
XKSAT (Unadj) 0.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

w@Bg@i%$F&B@$pa 

Vegetation Cover Density ( X )  
Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSAT>s1.2 
XKSAT (Unadj) 0.68 0.49 0.27 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

.... XKSAT (Adj) 0.79 0.57 0.31 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
3.6 4.1 3.6 7.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Table S-3, F 'age 31 e F i l e  = 10310CT3.UQ1 
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SECTION 3.2.2.1: WATER8HEO SUB-BASIN PIRIYETERS 

TABLE S-4 

SUB-BASIN TIME OF CONCENTRATION AND SURFACE LOSS PARAMETERS 

Basin 2 - 27.88 3q. mi. 

Basin 3 1 25.82 sq. mi. 

Barin 5 = 18.85 sq. mi. 

Basin7- 34.88 sq. ni. 

BA 1 8.27 1 8.83 

Basin 8 - 8.27 14. mi. 

8A 1 4.84 1 5.30 

0.25 Mountain 
0.24 Mountain 
0.31 Valley 

0.15 Mountain 
0.17 Mountain 
0.33 Valley 

0.28 Valley 
0.18 Mountain 
0.35 valley 

0.34 Valley 
0.35 Valley 
0.35 Valley 
0.35 Valley 

0.28 Valley 
0.34 Valley 
0.27 Valley 
0.35 Valley 
0.35 Vallay 
0.35 Valley 

0.35 Valley 

0.21 M0""t.i" 

File 1 10310CT4.&U1 17-OCO-80 Table 8-4, 



SECTION 3.2.2.1: WATERSHED 8lJE.EASIN PUUYETERS 

TABLE S-4 

Basin 8 - 41.78 8q. mi. 

Basin 10 125.87 sq. mi. 

Basin 11 2.18 rq .  mi. 

Baain 12 28.14 sq. mi. 

Basin 13 0 .80  sq. mi. 

Fi l e  = 1031OCT4.W1 

SUB-BASIN TIME OF CONCENTRATION AND SURFACE LOSS PARAMETERS 

0.25 Ueuntain 
0.28 valley 
0.23 YOYntain 
0.35 Valley 
0.23 Mountain 
0.35 Valley 

0.35 Valley 
0.35 valley 
0.15 YOYntain 
0.32 Valley 
0.21 Y0""t.i" 
0.20 Y0Y"t.i" 
0.35 Valley 
0.23 Mountain 
0.35 Valley 
0.32 Valley 
0.18 YOUntain 
0.35 Valley 
0.35 Valley 
0.21 Y0""t.i" 
0.22 Y0""t.i" 
0.17 Mountain 
0.23 Mountain 
0.35 v.11.y . 
0.17 Mountain 
0.20 YoU"t.1" 
0.22 Yount.1" 
0.18 munta in  
0.30 Valley 
0.34 v.11.y 
0.35 Valley 
0.35 Valley 
0.20 Y0U"t.i" 
0.30 Mountain 
0.35 uovntain 
0.35 Yountain 
0.35 Y0""t.i" 
0.35 Yountain 

0.10 MoYnt.ln 
0.27 Valley 
0.30 Valley 
0.35 Valley 
0.35 Valley 

0.35 Valley 

Table S.4, Page 2 



SECTION 3.2.2.1: WATERSHED S U B - W I N  PARIYETER8 

TABLE S-4 

SUB-BASIN TIME OF CONCENTRATION AND SURFACE LOSS PARAMETERS 

81lsin 18 0.83 sq. mi. 

Total 441.84 aq. mi. 

• F i l e  . 10310CT4.W1 

Basin 15 10.37 sq. mi. 

8.~1" 18 1.84 sq. mi. 

Table 8-4,  Page 3 

Barin 17 2.17 rq. m i .  

I A  
Cowo.ite 

( I n . )  

0.35 
0.35 

0.35 
0.35 
0.35 
0.35 

0.35 

0.35 

0.35 
0 .33  
0.33 
0.35 
0.35 
0.35 
0.35 
0.35 
0 .35  
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 

0.25 
0.21 

LC. 

a 
0.30 
0.08 

1.53 
2.18 
1.59 
2.50 

2.08 

2.42 

0.47 
1.44 
1 .89  
2.84 
2.23 
0.88 
2.08 
1.58 
1.74 
1 .88  
0.81 
1.48 
2.82 
3.13 
1.23 
1 .88  
1 .10  
3.18 
1.28 
0.73 

0.08 
0.81 

1380 
1375 
1375 
1380 
1272 
1150 
1221 
1488 
1245 
1180 
1150 
1225 
1308 
1330 
1180 
1271 
1188 
1344 
I 1 8 0  
1380 

1450 
208. 

18h 
188 
18C 
180 
18E 
18F 
180 
18H 
181 
18J 
18K 
18L 
18Y 
I8N 
180 
18P 
1Sa 
18R 
1BS 
181 

s-0r.ph 
Tvpe 

Valley 
Valley 

Valley 
Valley 
Valley 
Valley 

Valley 

Valley 

Valley 
Vallay 
Valley 
Valley 
Valley 
V.11.Y 
v.11.y 
Valley 
Valley 
Valley 
v.11.y 
Valley 
valley 
valley 
Valley 
Valley 
Valley 
Valley 
valley 
valley 

Mountain 
Y o ~ n t a i n  

8-Qraph 
Kn 

0.030 
0.030 

0.030 
0.030 
0.030 
0.030 

0.030 

0.030 

0.030 
0.034 
0.034 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 

0.CSO 
0.048 

Lag Time 
Lag 

rhrs) 

0.14 
0.08 

0.54 
0.70 
0.37 
0.71 

0.82 

0.72 

0.23 
0.55 
0.72 
0.82 
0.73 
0 .43  
0.72 
0.54 
0 .85  
0.58 
0.37 
0 5 4  
0.84 
0.84 
0.51 
0.88 
0.48 
0.88 
0.53 
0.31 

0.08 
0.28 

Lag 
Inin) ----- 

8 
3 

33 
42 
22 
42 

37 

43 

14 
33 
43 
48 
44 
28 
43 
32 
38  
35 
22 
32 
51 
57 
31 
41 
28 
58 
32 
18 

4 
17 

1320 
1280 
1235 
1231 
1128 
1086 
1073 
1385 
1118 
1035 
1070 
1070 
1140 
1123 
1112 
1132 
1OBO 
1137 
1083 
1320 

1354 
1351 

Basin 18 36.18 sq. mi. 

18A 0.08 0.19 
18s 1 0.77 1 1.58  

0 .25  
1.81 
1.80 
3.80 
3.83 
0.80 
2.03 
2 .83  
2.57 
2.35 
0.80 
2.40 
1 .50  
2 .40  
0 .80  
1.38 
1.13 
2.17 
1.35 
0.38 

1 . 1 8  
2 .47  
3.80 
4.80 
1 . 3 8  
2 .23  
4.56 
2 .88  
4 .02  
3.11 
1 .83  
3.45 
4 .82  
8 .10  
2.84 
4.32 
2.50 
6.43 
3 1 4  
1.52 

5 0  
34 
38 
32 
33 
28 
33 
38 
32 
40 
41 
45 
34 
34 
27 
32 
30 
32 
31 
38 

505 
448 

100 
80 
80 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

0 
0 

0 
5 
5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
40 

0 
15 
15 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100 
60  
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SECTION 3.2.2.1: WATERSHED SUB-BASIN PARAMETERS 

TABLE S-5 

SUMMARY OF SUB-BASIN PARAMETERS 

Area I A DTHETA PSIF XKSAT RTIMP LAG S-GRAPH 
Sub-Basin (s.m.) ( i n . )  ( i n . )  ( i n . )  ( i n h r  (X)  (min. TYPE 

1A 6.69 0.34 0.31 6.9 0.16 0 34 Valley 
18 5.70 0.34 0.31 6.8 0.17 0 3 1  Valley 
1 C 0.81 0.35 0.36 5.4 0.23 0 22 Valley 
1 D 3.27 0.35 0.29 7.3 0.14 0 27 Valley 
1 E 1.11 0.27 0.36 4.9 0.26 0 24 Valley 
1 F 3.06 0.15 0.34 4.5 0.29 0 44 Mountain 
1G 2.56 0.30 0.31 6.0 0.37 0 26 Valley 
1 H 7.55 0.27 0.34 4.5 0.40 0 40 Valley 
1 I 6.88 0.16 0.35 4.8 0.40 0 64 Mountain 
1 J 2.57 0.19 0.36 5.3 0.45 0 47 Mountain 
1 K 5.02 0.22 0.34 5.5 0.42 0 60 Mountain 
1L 5.93 0.15 0.33 7.4 0.21 0 58 Mountain 
2A 7.76 0.16 0.36 5.4 0.28 0 42 Mountain 

" 28 
+, 2, 

4.31 0.17 0.35 4.3 0.54 0 38 Mountain 
3.82 0.16 0.35 5.1 0.75 0 3 1  Mountain 

2D 5.12 0.15 0.36 5.4 0.54 0 68 Mountain 
2 E 2.09 0.16 0.35 4.8 0.47 0 32 Mountain 
2 F 4.89 0.15 0.36 5.3 0.49 0 75 Mountain 
3A 5.97 0.22 0.32 7.1 0.27 0 54 Mountain 
38 6.25 0.16 0.33 6.1 0.41 0 68 Mountain 
3C 5.70 0.25 0.32 6.2 0.38 0 75 Mountain 
3D 5.01 0.24 0.32 6.5 0.29 0 65 Mountain 
3 E 2.90 0.31 0.35 4.0 0.57 0 39 Valley 
4A 7.43 0.15 0.35 5.1 0.37 0 96 Mountain 
48 4.07 0.17 0.35 4.7 0.34 0 73 Mountain 
4C 2.65 0.33 0.36 6.0 0.19 0 44 Val ley 
5A 8.03 0.26 0.35 4.8 0.37 0 62 Valley 
58 7.36 0.19 0.35 6.1 0.45 0 62 Mountain 
5C 3.56 0.35 0.35 6.2 0.48 0 43 Valley 
6A 3.66 0.34 0.36 6.8 0.21 0 47 Valley 
68 4.76 0.35 0.35 4.4 0.58 0 62 Valley 
6C 2.23 0.35 0.35 4.4 0.96 0 51 Valley 

File = 10310CT5.WQl 17-Dec-90 Table S-5, Page 1 



SECTION 3.2.2.1 : WATERSHED SUB-BASIN PARAMETERS 

TABLE S-5 

SUMMARY OF SUB-BASIN PARAMETERS 

Area I A DTHETA PSIF XKSAT RTIMP LAG S-GRAPH 
Sub-Basin (s.m.) (in.) (in.) (in.) ( i n h r  (X) (min. TYPE 

6D 3.67 0.35 0.35 3.3 0.85 0 48 Valley 
7A 5.19 0.26 0.32 6.8 0.21 0 62 Valley 
78 6.11 0.34 0.34 5.2 0.41 0 60 Valley 
7C 6.81 0.27 0.33 5.9 0.42 0 65 Valley 
7D 5.84 0.35 0.35 4.8 0.48 0 46 Valley 
7E 8.30 0.35 0.35 4.5 0.38 0 84 Valley 
7 F 2.63 0.35 0.35 4.2 0.51 0 57 Valley 
8A 6.27 0.35 0.35 3.9 0.57 0 74 Valley 
9A 4.64 0.21 0.35 4.2 0.38 0 56 Mountain 
98 8.49 0.25 0.35 5.2 0.36 0 58 Mountain 
9C 7.32 0.29 0.34 6.4 0.32 0 51 Valley 
9D 6.24 0.25 0.30 7.1 0.21 0 60 Mountain 
9E 6.08 0.29 0.36 5.1 0.64 0 39 Valley 
9F 
9, 

1.75 0.23 0.35 4.9 0.58 0 28 Mountain 
1.00 0.35 0.35 4.0 0.60 0 35 Valley 

9H 1.47 0.23 0.35 4.0 0.81 0 27 Mountain 
91 4.81 0.35 0.35 3.7 0.51 0 35 Valley 
10A 2.01 0.15 0.33 6.1 0.32 0 47 Mountain 
108 5.36 0.35 0.35 4.5 0.62 0 55 Valley 
1 OC 5.66 0.35 0.35 4.1 0.63 0 59 Valley 

l O C l  1.43 0.35 0.35 4.2 0.65 0 35 Valley 
10C2 4.23 0.35 0.35 4.1 0.62 0 49 Valley 
1 OD 4.54 0.15 0.32 7.3 0.17 0 63 Mountain 
10E 2.72 0.32 0.36 4.8 0.51 0 42 Valley 
10F 5.68 0.21 0.30 7.8 0.15 0 53 Mountain 
1 OG 4.28 0.20 0.35 5.2 0.42 0 60 Mountain 
1 OH 6.74 0.35 0.35 3.9 0.76 0 68 Valley 
101 6.93 0.23 0.32 6.7 0.25 0 71 Mountain 
10J 7.08 0.35 0.34 4.4 0.61 0 65 Valley 
10K 5.44 0.32 0.35 5.1 0.44 0 63 Valley 

lOKl 0.88 0.16 0.35 5.5 0.43 0 31 Mountain 
10K2 4.56 0.35 0.35 4.9 0.42 0 52 Valley 

File = 10310CT5.WQl Table S-5, Page 2 



SECTION 3.2.2.1 : WATERSHED SUB-BASIN PARAMETERS 

TABLE S-5 

SUMMARY OF SUB-BASIN PARAMETERS 

Area I A DTHETA PSIF XKSAT RTIHP 
Sub-Basin (s.m.) (in.) (in.) (in.) ( i n h r  (%) - 

1OL 6.34 0.35 0.35 3.9 0.69 0 
1 OM 6.17 0.21 0.32 7.0 0.17 0 

l O M l  1.85 0.22 0.30 8.2 0.10 0 
10M2 1.48 0.17 0.32 7.4 0.16 0 
10M3 2.84 0.23 0.35 5.7 0.24 0 
ION 3.47 0.35 0.36 4.6 0.47 0 
100 3.08 0.17 0.30 8.2 0.09 0 
1OP 6.15 0.20 0.32 7.0 0.23 0 
l o p  2.61 0.22 0.32 7.1 0.24 0 
10R 4.93 0.16 0.36 5.8 0.31 0 
10s 3.92 0.30 0.36 5.5 0.23 0 
10T 3.81 0.34 0.35 5.4 0.36 0 
1 OU 4.26 0.35 0.36 4.9 0.47 0 * ;:; 3.12 0.35 0.35 4.9 0.46 0 

5.30 0.20 0.30 8.0 0.11 0 
10X 2.74 0.30 0.34 6.6 0.20 0 
1OY 3.70 0.35 0.36 4.7 0.49 0 
1OZ 3.69 0.35 0.35 4.4 0.65 0 
1 OAA 1.63 0.35 0.36 6.3 0.29 0 
1 OAB 4.31 0.35 0.35 5.2 0.33 0 
11A 2.18 0.35 0.35 4.1 0.50 0 
12A 4.88 0.19 0.31 8.0 0.11 0 
126 4.79 0.27 0.34 5.6 0.58 0 
12C 3.64 0.30 0.34 5.6 0.48 0 
12D 5.29 0.35 0.34 5.9 0.35 0 
12E 7.54 0.35 0.35 5.6 0.38 0 
13A 0.90 0.35 0.35 3.9 0.38 0 
14A 0.09 0.35 0.35 3.9 0.38 0 
148 0.03 0.35 0.35 3.9 0.38 0 
15A 3.59 0.35 0.35 3.5 0.99 0 
158 2.08 0.35 0.35 4.2 0.50 0 
15C 1.83 0.35 0.35 4.2 1.16 0 

a 
F i l e  = 10310CT5.WQl 

LAG S-GRAPH 
(min. TYPE 

59 Va l ley  
63 Mountain 
27 Mountain 
41 Mountain 
49 Mountain 
58 Va l ley  
36 Mountain 
64 Mountain 
38 Mountain 
63 Mountain 
49 Va l ley  
51 Va l ley  
47 Va l ley  
48 Va l ley  
59 Mountain 
52 Mountain 
61 Mountain 
49 Mountain 
43 Mountain 
61 Mountain 
47 Va l ley  
55 Mountain 
70 Va l ley  
63 Va l ley  
58 Va l ley  
67 Va l ley  
19 Va l ley  
8 Va l ley  
3 Va l ley  

33 Va l ley  
42 Va l ley  
22 Va l ley  

Table S-5, Page 3 



SECTION 3.2.2.1: WATERSHED SUB-BASIN PARAMETERS 

TABLE S-5 

SUMMARY OF SUB-BASIN PARAMETERS 

A r e a  I A DTHETA P S I F  XKSAT RTIMP LAG S-GRAPH 
Sub-Basin (s.m.) ( in.) ( i n . )  ( i n . )  ( n h r  (%) (min. TYPE 

15D 2.87 0.35 0.35 3.8 0.91 0 42 Valley 
16A 1.94 0.35 0.35 3.3 0.92 0 37 Valley 
17A 2.17 0.35 0.35 5.3 0.43 0 43 Valley 
18A 0.25 0.35 0.35 2.8 1.50 0 14 Valley 
188 1.81 0.33 0.35 3.9 0.46 0 33 Valley 
18C 1.90 0.33 0.35 3.7 0.42 0 43 Valley 
18D 3.60 0.35 0.35 3.9 0.45 0 49 Valley 
18E 3.83 0.35 0.35 4.2 0.42 0 44 Valley 
18F 0.80 0.35 0.35 4.0 0.45 0 26 Valley 
186 2.03 0.35 0.35 5.3 0.29 0 43 Valley 
18H 2.63 0.35 0.35 5.2 0.40 0 32 Valley 
181 2.57 0.35 0.35 6.2 0.31 0 39 Valley 
183 2.35 0.35 0.35 4.2 0.48 0 35 Valley 
18, 0.80 0.35 0.35 4.0 0.49 0 22 Valley 
18L 2.40 0.35 0.35 4.4 0.48 0 32 Valley 
18M 1.50 0.35 0.33 4.9 0.31 0 51 Valley 
18N 2.40 0.35 0.33 4.9 0.31 0 57 Valley 
180 0.90 0.35 0.35 4.1 0.43 0 31 Valley 
18P 1.36 0.35 0.31 6.0 0.28 0 41 Valley 
l 8 Q  1.13 0.35 0.35 3.9 0.37 0 28 Valley 
18R 2.17 0.35 0.34 4.3 0.34 0 59 Valley 
18s 1.35 0.35 0.34 4.5 0.38 0 32 Valley 
18T 0.39 0.35 0.35 3.5 1.04 0 19 Valley 
19A 0.06 0.25 0.35 4.1 0.57 0 4 Mountain 
198 0.77 0.21 0.35 4.5 0.52 0 17 Mountain 

0 
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SECTION 3.2.2.1: WATERSHED SUB-BASIN PARAMETERS 

TABLE S-5 

SUMMARY OF SUB-BASIN PARAMETERS 

Area I A  DTHETA PSIF XKSAT RTlMP LAG S-GRAPH 
Sub-Basin (s.m.) (in.) (in.) (in.) ( i n h r  (%) (min. TYPE 

Note: 

Average I A  f o r  t h e  watershed, based on area, i s  ...... 0.28 inches 
Average XKSAT f o r  t h e  watershed, based on area, i s  ... 0.41 incheslhour  
The smal les t  LAG f o r  t h e  watershed i s  ................ 3 min. 
The l a r g e s t  LAG f o r  t h e  watershed i s  ................. 96 min. 
The average LAG f o r  t h e  watershed i s  ................. 47 min. 
The standard d e v i a t i o n  o f  t h e  sub-basin LAG values i s  17 min. 
The se lec ted  hydrograph Main Time I n t e r v a l  i s  ........ 5 min. 
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SECTION 3.2.2.1: WATERSHED SUB-BASIN PARAMETERS 

TABLE S-6 

CHECK OF GRID SOILS METHOD USING PLANIWETERED AREAS 

Total Final 
Area S-Basin 

.Sub-Basin (sa. mi.)Values value Oesc. Indiv idual  So i l  Ma0 Un i t  Values - . 
Map Uni t  No. 

3.67 Map Uni t  Area 0.61 1.03 0.56 1.4 0.03 0.04 
Utg. Factor 1.00 1 .OO 1 .OO 1 .OO 1.00 1 .OO 

XKSAT (Unadj) 2.43 0.27 0.33 0.76 0.52 1.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ... XKSAT(Adj) 2.43 0.33 0.40 0.94 0.64 1.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2.2 3.6 3.9 3.4 4.0 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

- - -  Ck: XKSAT(Adj)/XKSAT(Unadj) - Applied EXCEPT where XKSAT7=1.2 
XKSAT(Unadj) 0.53 0.43 0.42 1.89 0.21 0.76 1.89 0.08 0.00 0.00 0.00 0.00 0.00 

0.76 ... XKSAT(Adj) 0.66 0.53 0.52 1.89 0.26 0.95 1.89 0.10 0.00 0.00 0.00 0.00 0.00 
1 9  .... PSIF 4.0 4.2 4.3 2.3 4.7 3.4 2.3 8.1 0.0 0.0 0.0 0.0 0.0 
0.35 . . . . OTHETA 0.35 0.35 0.35 0.35 0.37 0.35 0.35 0.29 0.00 0.00 0.00 0.00 0.00 

NOTE: 

0.11 These values, i n  i t a l i c s ,  represent the corresponding parameters 
8.0 calculated using the g r i d  method. 
0 . 3  

0 
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SECTION 3.2.2.1: WATERSHED SUB-BASIN PARAMETERS 

TABLE S-7 

PLANIMETERED AREA COMPARISONS 

Areas 8 Areas 8 
10000 2000 Area 

Major Scale Scale D i f f .  X 
. Basin (sq. m i . )  (sq. m i . )  (sq. m i . )  Change 

1 51.60 51.16 0.44 0.86 
2 28.00 27.98 0.02 0.07 
3 25.95 25.82 0.13 0.50 
4 14.14 14.15 -0.01 -0.07 
5 19.05 18.95 0.10 0.53 
6 14.31 14.33 -0.02 -0.14 
7 34.69 34.88 -0.19 -0.54 
8 6.21 6.27 -0.06 -0.96 
9 42.07 41.79 0.28 0.67 
10 125.89 125.67 0.22 0.18 
11 2.16 2.18 -0.02 -0.92 
12 26.47 26.14 0.33 1.26 
13 0.88 0.90 -0.02 -2.22 
14 0.12 0.12 0.00 0.00 
15 10.38 10.37 0.01 0.10 
16 1.92 1.94 -0.02 -1.03 
17 2.15 2.17 -0.02 -0.92 
18 36.14 36.19 -0.05 -0.14 
19 0.82 0.83 -0.01 -1.20 

Tota ls  = 442.95 441.84 1.11 0.25 

1) F i l e  
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3.2.2.2 Reach Route Parameters 

General 

Routing of sub-basin hydrographs was done utilizing the normal depth channel 

option under HEC-1. The routing reach paths are shown on Exhibit "C". Plots 

of the cross sections used for each route are shown on Exhibit "Em. Refer to 

Exhibit "F" for a flood routing diagram on which the combination and routing 

logic is depicted for both the 6-hour and the 24-hour storms. 

Field Reconnaissance 

The first step in determining cross section data for reach routing was a field 

reconnaissance. Actual cross sections of representative reaches were taken in the 

field. The locations of each of these cross sections are identified on 

Exhibit "C". The original goal under the contract scope of work was to obtain 

cross sections for at least 20% of the routing reaches in the watershed. During 

the field reconnaissance, cross sections were taken on approximately 50% of the 

routing reaches. These cross section were plotted and are shown on 

Exhibit "DM. Also refer to Table R-1 for cross references to photographs taken 

in the field with each cross section. This table also lists vegetation cover 

density, which was observed in the field, as well as the results of percolation test 

data taken at six different locations in the field. The photographs taken at the 

location of each cross section are available from Burgess & Niple for review, but 

have not been included in the document. The photographs were used to estimate 

Mannings "nu values for each cross section. The following photograph is an 

example of a typical wash in the upper reaches of the watershed. This wash is 

representative of reach route R17-18. Refer to sheet 4 of Exhibit "C". 
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Photograph L-8 in Sub-Basin 2F 

- - 

The physical characteristics used for routing in this wash are: 

Slope = 0.009ft../fZ. 
Length = 5914ft. 
Channel Base Width = 75' 
Channel n = 0.029 
Left Overbank 11 = 0.035' 
Right Overbank n = 0.035 
Composite Loss Rate = 1.9 inches per hour 



The hydraulic estimates for the wash are: 

IMI-Year 24-Hour Discharge = 7300 cfs 
Estimated Flow Depth = 4.8ft .  
Estimated Average Velocity = 7&s 
Estimated Flow Top Width = 440fr. 

The selection of where to take each cross section in the field was primarily based 

on obtaining a cross section which would be typical of a particular reach. In 

reality, the location was limited by the ability to obtain access to the cross 

section location. Because of the problem with access, a large number of cross 

sections were taken in order to allow for interpolation between sections. This in 

turn enabled the Engineer to obtain a reasonable average cross section for the 

reach in question. 

Hydraulic Computations 

General - The actual cross section used for each routing reach was determined as 

described under Section 2.1. The description of where each reach route cross 

section was derived from is listed in Table R-2. The cross sections which are 

referenced in this table refer to field cross sections which are plotted on 

Exhibit "D". Plots of the actual cross sections used in the HEC-1 model are 

shown on Exhibit "EM. The physical data necessary for the reach route - 
computations is also summarized in Table R-2. The length of each routing reach 

. 
and the top and bottom elevation were determined from Exhibit "C". The 

calculated average slope for each reach is listed in Table R-2. 

Reach Route Hydraulic Data - Table R-3 contains hydraulic data used to estimate 

reach travel time and the number of route computation steps for input to the 

HEC-1 models. The hydraulic data was derived from the HEC-1 RX and RY 

cards by use of a computer program. The program calculations were done using 

the Manning equation for two conditions, the 6-hour and 24-hour storms. The 

cross section top width and flow depth, as well as cross section area and average 

velocity for both storms, is summarized for each reach in Table R-3. This data 
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was arrived at by an iterative process where an HEC-1 run was done for each 

storm using assumed values for the number of steps. The resultant peak 

discharge for each storm was then put back into the program and physical 

parameters for each reach were recalculated. Then the corresponding travel time 

and number of steps (NSTEPS) for each reach for each storm was determined. 

A new number of steps was then put back into the HEC-1 model and the process 

was repeated until a reasonably stable solutionwas obtained. The computer 

program used the Manning equation to estimate the average velocity in the 

reach, given an input discharge. The "n" value used was an average value for 

the entire section. The average velocities listed in Table R-3 are based on the 

final step in the iteration process. They are not representative of the final peak 

discharge estimates. Do not assume that the peak discharges listed in Table R-3 

match the final results. Refer to Tables F-1 through F-4 for final peak 

discharges. 

Routing Steps and Main T i e  Interval - The computation time interval used in 

determining the number of steps was 5 minutes. This time interval, which is the 

interval used in both HEC-I models as a main time increment, was determined 

by an evaluation of lag times for the watershed. Refer to the note at the end of 

Table S-5. The smallest lag for the watershed was found to be 3 minutes, while 

the largest lag for the watershed was found to be 96 minutes. The main time 

interval of 5 minutes meets the majority of the conditions for all sub-basins. The 

reach route data for the 100-year 24-hour storm is summarized in Table R-5. 

Channel Infitration Losses 

Channel infiltration loss rates were included in each routing computation. The 

loss rate for each routing reach was determined by calculating a composite of the 

XKSAT values for the left and right overbanks and channel. The XKSAT values 

for the left and right overbank and the channel were determined by estimating a 

typical SCS map unit for each area. This was done by visually examining the 

SCS soil maps with Exhibit "C" overlaid. The resultant values for each reach 

are shown in Table R-4. The composite loss rates for the 6-hour and 24-hour 
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storms are also tabulated. The composite values for each storm were calculated 

by an iterative process. An average rate was determined using the top width of 

flow in the section for each storm, which is shown in Table R-3. The resultant 

loss rates check very closely with the values listed in Table 19-1 of the SCS 

National Engineering Handbook, Section 4 Hydrology, Chapter 19. However, 

percolation tests taken during the field reconnaissance yielded much higher loss 

rates. Refer to the data in Table R-1. In addition, the Arizona Department of 

Water Resources (ADWR) ran falling head permeameter tests on channel bed 

soils samples taken at concentration point 33. This point is on Jackrabbit Wash 

at the crossing of Vulture Mine Road. Refer to Exhibit "C". The results of the 

ADWR analysis yield a rate for the overbanks at this location of approximately 

2" per hour. The stabilized rate for the channel bed soils was approximately 40" 

per hour. The overbank rate of 2" per hour checks fairly closely with the 2.45" 

per hour XKSAT values derived from SCS soil maps. However, the ADWR 

channel bed loss rate of 40" per hour is substantially higher than the 2.45" per 

hour rate for the channel taken from the SCS soil maps. It would appear there is 

sufficient justification to increase the infiltration loss rates over and above what 

has been estimated using the SCS values derived from the soil map units. 

However, for this report the rates have been left in accordance with the values 

derived from the SCS maps. There is insufficient geologic data available for the 

watershed as a whole to justify an arbitrary increase in the channel bed loss 

rates. There is also not sufficient flow gage data, in combination with 

precipitation data, available to provide a confidence factor for such an increase. 
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SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-1 

FIELD PHOTOGRAPHS CROSS REFERENCE TABLE 

I.D. 

O l D l  
O l H l  
O l L l  
02C1 
02C1 
02D1 
02F1 
0381 
0382 
03C1 
03E1 
03E1 
03E1 
0581 
0681 
0682 
06C1 
06C2 
0781 
07E1 
0981 
09C1 
09E1 
0911 
l O A B l  
10AB2 
1081 
1082 
lOEl 
10E2 
l O G l  

Fie ld  
Book 
Page # 

40 
39 
38 
40 
40 
4 1 
38 
3 5 
35 
3 7 
3 7 
3 7 
37 
34 
30 
31 
30 
11 
30 
10 
32 
3 1 
30 
10 
12 
12 
29 
28 
24 
27 
28 

Location 

CP 2 
CP 8 
CP 11-12 
CP 14-15 
CP 14-15 
CP 15-17 
CP 17 
CP 12-21 
CP 19-21 
CP 20-21 
CP 21-22 
CP 21-22 
CP 21-22 
CP 22-25 
C P  35-36 
CP 35 
CP 33-34 
CP 33 
CP 26-27 
CP 30-31 
CP 40 
CP 40-41 
CP 41 
CP 45-46 
CP 83-84 
CP 82 
CP 50-51 
CP 50 
CP 55 
CP 52-55 
CP 53-54 

Cross Section Percolation Test I Photogra~hs I n f  i 1 t r a t i  on Rates VCD 
PHOTO 

L20 
L12 
K24 
L27 

K6 

J 5 

54 

518 

I14 

I10 

Table R-1, Page 1 

VCD 
(%) 

3 1 
27 
38 
34 

30 

36 

29 

29 

30 

30 

3 7 

3 2 



SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-1 

FIELD PHOTOGRAPHS CROSS REFERENCE TABLE 

I.D. Location 
VCD 
( X I  

Fie ld  
Book 
Page # 

11 
18 
23 
19 

15A 
18 
26 
27 
148 
2 5 
148 
26 
17 
17 

14A 
16 

14A 
16 

14A 
15A 
26 
13 
13 
12 
8 
9 
9 

42 
42 
4 
1 

17-Dec-90 Table R-1, Page 2 

VCD 
PHOTO 

F6 

F36 
68 
F 1 

I 4  

E l 5  
D l 9  

F15 
H19 

D l 0  



I .D .  Locat ion  

18T1 
18T2 
CAP 2 
CAP 3 
CAP 3 
CAP 5 
CAP 5 
CAP 6 
CAP 6 
CAP 7 
CAP 7 

CP 47-119 
CP 47-119 
OUTLET 
OUTLET 
OUTLET 
CP 38 
CP 38  

CP 85  
CP 85 

CAP 7 
DAM 
DAM 

SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

CP 85  
SB 1OJ 
SB 10E 

DAM 
DPVMT 
MTN 
MTN 
MTN 
MTN 
MTN 
MTN 
PERC 
PERC 
PERC 
PERC 
PERC 
TANK 
TC 
TC 
TC 

TABLE R-1 

SB 10Y 
SB 18C 
CP 73-74 
S B 9 D  
SB 9D 
SB 68  
SB 9D 
SB 68  
CP 22-25 
CP33 
CP 33 
CP 105 
CP30-31 
SB 18T 
CP 109 
SB 9C 
SB 186 

FIELD PHOTOGRAPHS CROSS REFERENCE TABLE 

VCD 
(XI 

F i e l d  
Book 
Page # 

43 
43 
42 
42 
42 
2 2 
22 
22 
22 
22 
22 
22 
18 
6 
19 
6 
2 7 
32 
32 
33 
32 
33 
34 
24 
24 
4 
10 
42 
2 

3 1 
2 

17-Dec-90 Tab le  R-1, Page 3 
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SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-1 

FIELD PHOTOGRAPHS CROSS REFERENCE TABLE 

T a b l e  R-1, Page 4 

I.D. 

TC 
TC 
TC 
TC 
TC 
TC 
TC 
TC 
TC 
TC 
TC 
TC 
TC 
TC 
TC 
TC 
TC 
TC 
TC 
TC 
TC 
TC 
VCD 
VCD 

Locat ion 

SB 185 
CP 6 2  
SB 18C 
CP 102 
CP 66  
SB 18M 
SB 7F 
C P 1 1 2  
SB 18N 
CP 67  
SB 18H 
SB 18G 
SB 10L  
CP 6 0  
SB 15D 
SB 12D 
SB 18R 
CP 16  
CP 8 
CP 118 
CP 105 
SB 9D 
CP 108 
SB 9D 
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SECTION 3.2.2.2:  REACH ROUTE PARAMETERS 

TABLE R-2 

REACH ROUTE PHYSICAL DATA 

F i l e  = 10310DT2.WQl 18-Feb-91 Tab le  R-2, Page 1 

Reach 

R1-2 

R2-4 

R3-4 

R4-7 
R5-7 
R6-7 

R7-8 

R8-10 

R9-10 

R10-11 

R l l - 1 2  

R13-14 

R14-15 

R15-17 

R16-18 
R17-18 

Rl8-12 

R12-21 

R19-21 

R20-21 

R21-22 
R22-25 

R23-24 

R24-25 

R25-32 

R26-27 

R27-29 

1728-29 
R29-30 

R30-31 

R31-84 

R32-33 

R33-34 

R34-37 

R35-36 

1736-37 
R37-38 

R38-94 

R39-40 

R40-41 

S lope  

( f t / f t )  

0.001 

0.002 
0.005 

0.004 

0.007 
0.005 

0.004 

0.004 

0.006 

0.005 

0.005 
0.007 

0.010 

0.008 

0.007 
0.009 

0.006 

0.007 

0.010 

0.012 

0.007 
0.004 

0.008 

0.007 

0.006 

0.009 

0.006 

0.009 

0.011 

0.006 

0.005 
0.007 

0.007 

0.006 

0.007 

0.007 

0.007 

0.006 

0.013 

0.008 

M i l e s  

0.80 

1.31 
2.14 

1.14 

1.36 
1.04 

0.76 

0.64 

0.15 

2.69 

3.18 

1.33 

2.13 

2.82 

2.10 

1.12 

2.75 
0.85 

3.03 
1.70 

1.19 

0.57 

0 .81  

0.57 

2.92 

4 .05  

2.46 
3 .52  

0 . 6 1  

6.93 

2.65 

2.16 

5.34 

2.16 
5.34 

1.70 

2.50 

2.80 

1 .78  

4.02 

Top 

2200 

2195 

2235 

2180 
2205 
2180 

2155 

2140 

2130 

2125 

2050 

2395 

2345 
2230 

2136 
2115 

2060 

1970 

2098 

2045 

1940 
1897 

1940 

1905 

1885 

2015 

1830 

1917 

1755 

1720 

1492 

1795 

1715 

1515 

1712 

1505 

1442 

1355 

1915 

1790 

I n  
Sub-Basin 

18  

10  

1D 

1G 

1G 
16  
1H 

1J 

1J 

1J 
1L 

28 

2C 
20 

2F 

2F 

2F 
38 

38 
3C 

3E 

58 

4C 

50 

50 

70 

70 

70 

70 

7E 

7E 
5C 

6C 

60 

68 

60 

6D 

15A 
98 

9C 

L e n g t h  

F e e t  

4224.0 

6917.0 

11299.0 

6019.0 
7181.0 
5491.0 

4013.0 

3379.0 

792 .0  

14203.0 

16790.0 

7022.0 

11246.0 
14890.0 

11088.0 
5914.0 

14520.0 

4488.0 

15990.0 

8976.0 

6283.0 
3010.0 

4277.0 

3010.0 

15418.0 

21384.0 

12989.0 
18586.0 

3221.0 

36590.0 

13992.0 

11405.0 

28195.0 

11405.0 

28195.0 

8976.0 

13200.0 

14784.0 

9398.0 

21226.0 

E l e v a t i o n  

Bot tam 

2195 

2180 
2180 

2155 

2155 
2155 

2140 

2125 

2125 

2050 

1970 

2345 

2230 

2115 

2060 
2060 

1970 
1940 

1940 
1940 

1897 

1885 

1905 

1885 

1795 

1830 

1755 

1755 

1720 

1492 

1419 

1715 

1515 

1442 
1505 

1442 

1355 

1266 

1790 

1619 

Cross  S e c t i o n  Source 

REPRESENTATIVE OF X-SECT. I D 1  

X-SECT. I D 1  
REPRESENTATIVE OF X-SECT. I D 1  

INTERPOLATE BETWEEN X-SECT. 101 AND 1H1 
REPRESENTATIVE OF X-SECT. 2C1 
REPRESENTATIVE OF X-SECT. 2C1 

X-SECT. 1H1 

REPRESENTATlVE OF X-SECT. 1H1 

REPRESENTATIVE OF X-SECT. 981  

INTERPOLATE BETWEEN X-SECT. 1H1 AND 1L1  

X-SECT. 1L1 
REPRESENTATIVE OF X-SECT. 981  

X-SECT. 2C1 

X-SECT. 201 

REPRESENTATIVE OF X-SECT. 2C1 

X-SECT. 2F1 

INTERPOLATE BETWEEN X-SECT. 301  AND 2F1 
X-SECT. 301  

X-SECT. 302 

X-SECT. 3C1 

X-SECT. 3E1, USE BASE WIDTH = 180'  
X-SECT. 581 

REPRESENTATIVE OF X-SECT. 2C1 

REPRESENTATIVE OF X-SECT. 501 

INTERPOLATE BETWEEN X-SECT. 6C2 AND 581 

X-SECT. 781 

INTERPOLATE BETWEEN X-SECT. 701 AND 7E1 

INTERPOLATE BETWEEN X-SECT. 781 AND 7E1 

REPRESENTATIVE OF XSECT. 7E1 

X-SECT. 7E1 

REPRESENTATIVE OF X-SECT. 7E1 
REPRESENTATIVE OF X-SECT. 6C2 

JACKRABBIT WASH HEC-2 SECTION 14.232 

JACKRABBIT WASH HEC-2 SECTION 11.608 

W. FORK JACKRABBIT WASH HEC-2 SECTION 2.550 

W. FORK JACKRABBIT WASH HEC-2 SECTION 1.064 
JACKRABBIT WASH HEC-2 SECTION 8.870 

REP. X-Sect. 1501, USE BASE WIDTH = 200' 

X-SECT. 981 

X-SECT. 9C1 



SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-2 

REACH ROUTE PHYSICAL DATA 

F i l e  = 10310DT2.WQl 

Reach 

R41-43 

R42-43 
R43-44 

R44-45 
R44-47 

R45-46 

R46-94 
R47-119 

R48-101 
R49-101 

R50-51 
R51-57 

1752-55 

R53-54 

R54-59 

R55-57 

R57-58 
R58-59 

R59-61 
R60-61 

R61-82 

R63-68 

R67-68 

R68-72 

R69-71 

R70-71 

R71-72 
R72-81 

R73-74 

R74-76 

R75-76 

R76-77 

R77-80 

R78-79 
R79-80 

R8O-81 
RBI-82 

R82-84 
R83-84 

R84-38 

Tab le  R-2, Page 2 

I n  
Sub-Basin 

9E 

9E 

9E 

9G 

9H 
9 1  

15A 

18T 

18A 

18A 

108 
10C2 

10E 

10G 

10H 

10C2 

10C2 
10H 

1OJ 
10J 

10L 
ION 

10N 

102 

10U 
IOU 

10Z 

10Z 

10P 

10R 

10R 

10V 

10Z 

10X 
10Y 

10Z 

102 

lOAB 

lOAB 

8A 

Cross S e c t i o n  Source 

X-SECT. 9E1 

REPRESENTATIVE OF X-SECT. 9E1 

INTERPOLATE BETWEEN X-SECT. 381  AND 2F1 

REPRESENTATIVE OF X-SECT. 911  

REPRESENTATIVE OF X-SECT. 911  

X-SECT. 911  
X-SECT. FROM 1' C I  BELMONT MAPPING 

X-SECT. 1811 

X-SECT. l 8 A l  

X-SECT. 18A2 

X-SECT. 1061 

INTERPOLATE BETWEEN X-SECT. l O H l  AN0 1061 

X-SECT. 10E2 
X-SECT. lOGl 

INTERPOLATE BETWEEN X-SECT. l O H l  AN0 lOGl  
INTERPOLATE BETWEEN X-SECT. l O E l  AN0 lOHl  

REPRESENTATIVE OF X-SECT. lOHl  

X-SECT. l O H l  

REPRESENTATIVE OF X-SECT. l O H l  
X-SECT. 1052 

X-SECT. l O L l  

REPRESENTATIVE OF X-SECT. l O R l  

INTERPOLATE BETWEEN X-SECT. l O N l  AND ION2 

REPRESENTATIVE OF X-SECT. ION2 

X-SECT. IOU2 

X-SECT. lOUl  

REPRESENTATIVE OF X-SECT. IOU2 

REPRESENTATIVE OF X-SECT. IOU2 

X-SECT. 10P2 

X-SECT. lORl  

X-SECT. 10R3 

INTERPOLATE BETWEEN X-SECT. l O V l  AN0 10V2 

REPRESENTATIVE OF X-SECT. lOV2 

X-SECT. 10x1  
X-SECT. l O Y l  

REPRESENTATIVE OF X-SECT. l O Y l  
REPRESENTATIVE OF X-SECT. 10AB2 

X-SECT. 10AB2, USE BASE WIDTH = 200' 

X-SECT. lOABl  

STAR WASH HEC-2 SECTION 1 .100  

M i l e s  

3.03 

2.20 
0 .81  

0 .64  

2.37 
1.97 

3.09 

1.55 

0.85 

0.64 

7.12 

1.52 

3.45 

6.40 

5.23 
2.94 

1.06 

0.76 

1 .36  
8.39 

3 .26  

2.27 

8.22 

0 .91  

3 .52  
4.39 

1.36 
1.17 

4.72 

4.96 

4 .81  

3 .22  

1 .17  
3.54 

5.23 
1.50 

1 .78  

1.33 
5.72 

2.08 

L e n g t h  

Fee t  

15998.0 

11616.0 
4277.0 

3379.0 

12514.0 
10402.0 

16315.0 

8184.0 

4488.0 

3379.0 

37594.0 

8026.0 

18216.0 
33792.0 

27614.0 

15523.0 

5597.0 
4013.0 

7181.0 
44299.0 

17213.0 

11986.0 

43402.0 

4805.0 

18586.0 

23179.0 

7181.0 

6178.0 

24922.0 

26189.0 

25397.0 

17002.0 

6178.0 
18691.0 

27614.0 

7920.0 
9398.0 

7022.0 

30202.0 

10982.0 

Slope 

( f t / f t )  

0.008 

0.008 

0.007 

0.006 

0.007 

0.006 

0.007 
0.007 

0.007 

0.010 

0.013 
0.007 

0.013 

0.015 

0.009 

0,010 

0.007 
0.005 

0.007 
0.010 

0.005 

0.008 

0,010 

0.005 

0.009 

0.009 

0.005 

0.005 

0.019 

0.013 

0.011 
0.008 

0.007 

0.012 
0.008 

0.005 
0.006 

0.005 

0.006 

0.006 

Top 

1619 

1580 

1490 

1460 

1460 

1440 
1377 

1377 

1351 

1354 

2185 
1708 

2040 

2350 

1840 

1796 

1648 
1610 

1588 
2005 

1540 

1655 

2015 

1560 

1740 

1775 

1572 

1535 

2530 

2050 

2005 

1717 

1588 
1975 

1755 

1547 
1505 

1452 

1590 

1419 

E l e v a t i o n  

Bot tom 

1490 

1490 
1460 

1440 

1377 
1377 

1266 

1320 

1320 

1320 

1708 
1648 

1796 

1840 

1588 

1648 

1610 

1588 

1540 
1540 

1452 

1560 

1560 

1535 

1572 

1572 

1535 
1505 

2050 

1717 

1717 

1588 

1547 

1755 
1547 

1505 

1452 

1419 

1419 

1355 



SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-2 

REACH ROUTE PHYSICAL DATA 

F i l e  = 10310DT2.WQl 

Reach 

R85-95 

R86-88 

R87-88 

R88-89 

R89-90 

R90-99 
R94-96 

R95-96 

R96-97 

R97-98 

R104-105 

R105-106 
R108-109 

R109-110 

18-Feb-91 Tab le  R-2, Page 3 

R l M - 1 1 7 1  I REPRESENTATIVE OF X-SECT. l 8 E l  1.40 7392.0 1132 1090 0.006 
R118-64 REPRESENTATIVE OF X-SECT. l 8 E l  I 1.67 I 8818.0 I 1137 / I 0 8 3  I 0.006 

I n  

Sub-Basin 

156 

12C 

120 

120 

12E 
16A 

15C 

15C 

15C 

150 

18E 
18F 

181 

18J  

Cross S e c t i o n  Source 

X-SECT. FROM 1' C I  BELMONT MAPPING 

X-SECT. 12C2 
REPRESENTATIVE OF X-SECT. 12C1 

INTERPOLATE BETWEEN X-SECT. 1201 AND 1202 

X-SECT. 12E1 

REPRESENTATIVE OF X-SECT. 15A1, BASE = 50' 

REP. X-SECT. 1501,USE BASE WIDTH = 250' 

X-SECT. FROM 1' C I  BELMONT MAPPING 

REP. X-SECT. 15D1,USE BASE WlDTH,=,260' 
X-SECT. 15D1, USE BASE WIDTH = 260' 

INTERPOLATE BETWEEN X-SECT. 18E1 AND l 8 F l  
X-SECT. l 8 F l  

REPRESENTATIVE OF X-SECT. 18F1 
REPRESENTATIVE OF X-SECT. l 8 E l  

M i l e s  

3.62 

7.86 

0.38 

3.09 

6.16 

3.33 

1.02 

0.95 

1.17 
2.80 

3.47 
1.82 

3 .07  
2.69 

L e n g t h  

F e e t  

19114.0 

41501.0 

2006.0 

16315.0 

32525.0 

17582.0 

5386.0 

5016.0 

6178.0 
14784.0 

18322.0 
9610.0 

16210.0 
14203.0 

Slope 

( f t l f t )  

0.005 

0.011 
0.002 

0.000 

0.009 

0.007 

0.005 

0.006 

0.006 

0.006 

0.006 
0.004 

0.017 
0.006 

Top 

1371 

2140 

1680 

1675 

1670 

1373 

1266 

1269 

1238 

1201 

1231 
1126 

1395 

1118 

E l e v a t i o n  

Bo t tom 

1269 

1675 
1675 

1670 

1373 

1245 

1238 

1238 

1201 

1105 

1126 
1085 

1118 
1035 





L 

SECTION 3 2 2 2 REACH ROUTE PAAAMEIERS 

TABLE R-3 

REACH ROUTE HYDRAULIC DATA 

Flle = la310DTXWQl 17 kc40 

I 



SECTION 3.2.2.2: REACH ROUTE PMAMEEES 

TABLE R-3 

REACH ROUTE HYDRAULIC DATA 

Secion Top Width and Depth Cham4 Cron Secdon Area lsq ll)ll Dirharge lck) 
Length &Hour Storm I 24-Hour Storm Bay WidV, 

(fg W i d t h ( t q l k p m m I m d m ~ I  k p m m )  (fl 

File = lw10m3.~1 17-MBO Tabb W. Page 2 



SECTION 3.2.2.2: REACH ROUTE PAPAMETERS 

TABLE R-3 

REACH ROUTE HYDRAULIC DATA 

File = 10310m3WQ1 T&k R.3, Page 3 



FLOOD CONTROL 

JACKRABBIT WASH 
FLOODPLAIN DELINEATION STUDY 

FCD 90-05 



SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-4 

ROUTING REACH CHANNEL INFILTRATION LOSS DATA 

Table R-4, Page 1 

Composite Loss 

6-Hour 

Storm 

0.03 

0.03 

0.17 

2.45 
0.27 

0.27 
2.45 

2.45 

2.45 

2.45 

1.90 

0.52 

2.45 

1.71 

0.11 

2.45 

1.90 

1.90 
1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

0.26 

0.10 

0.28 

0.23 

0.33 

0.33 

2.45 

2.45 

2.45 

0.40 
0.41 

2.45 

2.45 

1.31 

Reach 

R1-2 
R2-4 

R3-4 

R4-7 
R5-7 

R6-7 

R7-8 

RB-10 

R9-10 

R10-11 

R l l -12  

R13-14 

R14-15 

R15-17 

R16-10 

R17-18 

Rl8-12 

R12-21 
R19-21 

R20-21 
R21-22 

R22-25 

R23-24 

R24-25 

R25-32 

R26-27 

R27-29 

R28-29 

R29-30 

R30-31 

R31-84 

R32-33 

R33-34 

R34-37 

R35-36 
R36-37 

R37-38 

R38-94 

R39-40 

Rate ( c f s lac re )  

24-Hour 

S t o m  

0.03 
0.03 

0.17 

2.45 
0.27 

0.27 
2.45 

2.45 

2.45 

2.45 

1.90 

0.52 

2.45 

1.70 

0.11 

2.45 

1.90 

1.90 
1.90 

1.90 
1.90 

1.90 

1.90 

1.90 
1.90 

0.26 

0.10 

0.28 

0.23 

0.33 

0.33 

2.45 

2.45 

2.45 

0.40 
0.40 

2.45 

2.45 

1.22 

L e f t  018 

( i n / h r )  

0.03 

0.03 

0.22 
2.43 
0.27 

0.27 

2.43 

2.43 

2.43 

2.43 

1.89 

0.51 

2.43 

0.49 

0.11 

2.43 

1.89 

1.89 

1.89 

1.89 

1.89 

1.89 

1.89 

1.89 

1.89 

0.43 

0.10 

0.43 

0.43 

0.33 

0.33 

2.43 

2.43 

2.43 

0.33 
0.33 

2.43 

2.43 

0.53 

I n  
Sub-Basin 

18 

1D 

1D 

1G 
1G 

1 G  

1H 

IJ 

1J 

1J  
1L 

20 
2C 

20 

2F 

2F 
2F 

38 

30 

3C 

3E 

50 

4C 

58 
58 

78 

70 

70 

70 

7E 

7E 

5C 

6C 
60 

68 

60 

60 

15A 

98 

SCS - 
L e f t  018 

67 
67 

87 

10 
66 

66 

10 

10 

10 

10 

4 

116 

10 

123 

51 

10 

4 

4 

3 
4 

4 

4 
4 

4 

4 

117 
119 

117 

117 

7 1 
7 1 

11 

11 

11 

71 
7 1 

11 

11 

30 

XKSAT 

Channel 

( i n l h r )  

0.03 

0.03 

0.12 

2.43 
0.27 

0.27 
2.43 

2.43 
2.43 

2.43 

1.89 

0.51 

2.43 

2.43 

0.11 

2.43 

1.89 

1.89 

1.89 

1.89 
1.89 

1.89 

1.89 

1.89 
1.89 

0.10 

0.10 

0.53 

0.10 

0.33 

0.33 

2.43 

2.43 

2.43 

0.33 
1.89 

2.43 

2.43 

2.43 

R igh t  010 

( i n l h r )  

0.03 
0.03 

0.12 

2.43 
0.27 

0.27 
2.43 

2.43 
2.43 

2.43 
1.89 

0.51 

2.43 

2.43 

0.11 

2.43 

1.89 

1.89 
1.89 

1.89 
1.89 

1.89 

1.89 

1.89 
1.89 

0.10 

0.10 

0.10 

0.10 

0.33 

0.33 

2.43 

2.43 

2.43 

0.52 
0.27 

2.43 

2.43 

0.12 

S o i l  Map 

Channel 

67 

67 

88 

10 
66 

66 
10 

10 
10 

10 
4 

116 

10 

10 

51 

10 
4 

4 

3 

4 

4 

4 

4 

4 
4 

119 

119 

30 

119 

71 

71 

11 

11 

11 

71 
4 

11 
11 
11 

U n i t  

R ight  010 

67 
67 

88 
10 
66 

66 

10 

10 

10 

10 

4 

116 

10 

10 
51 

10 
4 

4 

3 

4 
4 

4 

4 

4 
4 

119 

119 

119 

119 

71 

71 

11 

11 

11 

102 
20 

11 

11 

47 



SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-4 

ROUTING REACH CHANNEL INFILTRATION LOSS DATA 

F i l e  = 10310DT4.WQ1 Table R-4, Page 2 

Reach 

R40-41 

R41-43 

R42-43 
R43-44 
R44-45 

R44-47 
1745-46 

R46-94 

R47-119 

R48-101 

R49-101 

R50-51 

R51-57 

R52-55 

R53-54 

R54-59 
R55-57 

R57-58 

1758-59 

R59-61 

R60-61 

R61-82 

R63-68 

R67-68 

R68-72 

R69-71 
R70-71 

R71-72 

R72-81 

1773-74 

R74-76 

R75-76 

R76-77 
R77-80 

R78-79 
R79-80 

R8O-81 

R81-82 

R82-84 

I n  

Sub-Basin 

9C 
9E 

9E 
9E 

9G 

9H 

9 1 

15A 

18T 

18A 

18A 

108 
10C2 

10E 
1OG 

10H 
10C2 

10C2 
10H 

1OJ 

1OJ 

1OL 

10N 

10N 

1OZ 

IOU 

IOU 

1 OZ 

1OZ 

1OP 
10R 

1 OR 
1OV 

1OZ 

1 OX 

1 O Y  

1 OZ 
1 OZ 

lOA8 

L e f t  018 

( i n l h r )  

2.43 

0.76 

0.76 

0.27 

0.27 

0.43 
0.43 

0.33 

0.43 

1.89 

0.49 

0.53 

0.53 

0.53 

0.53 

0.53 
0.53 

0.43 

1.89 

4.00 

0.53 

1.89 
0.42 

0.76 

0.53 

0.53 

0.53 

0.53 

0.53 

0.21 

0.21 

0.08 

0.53 
0.53 

0.21 
0.53 

0.11 

1.89 

1.89 

SCS 
L e f t  018 

11 
92 

92 
20 

20 

117 

117 

71 

117 

4 

123 

30 
30 

30 
30 

30 

30 

117 
4 

4 

30 

4 

56 

92 

30 

30 
30 

30 

30 

98 
99 

79 
30 

30 

98 

30 

69 
4 

4 

Composite Loss 
6-Hour 

Storm 

2.45 
0.77 

0.77 

2.17 

0.75 

0.48 

0.56 

0.49 

1.19 

1.90 

0.51 

0.54 

0.54 

0.54 
0.38 

0.54 

0.54 

0.43 

1.90 

2.61 

0.54 

1.90 
0.42 

0.65 

0.54 

0.48 

0.54 

0.54 

0.54 

0.21 

0.17 

0.08 

0.54 

0.54 

0.21 

0.54 

0.33 

1.90 

1.90 

XKSAT 
Channel 

( i n l h r )  

2.43 
0.76 

0.76 

2.43 

2.43 

2.43 

2.43 

2.43 

1.89 

1.89 

1.89 

0.51 
0.53 

0.53 

0.53 

0.53 
0.53 

0.43 
1.89 

1.89 

0.53 

1.89 

0.53 

0.53 

0.53 

0.53 
0.53 

0.53 

0.53 

0.21 

0.53 

0.08 

0.53 

0.53 

0.21 

0.53 

0.53 

1.89 

1.89 

Rate ( c f s l a c r e )  

24-Hour 
Storm 

2.45 

0.77 
0.77 

2.01 

0.70 

0.44 

0.54 

0.47 

1.19 

1.90 

0.52 

0.54 

0.54 

0.54 
0.38 

0.54 

0.54 

0.43 

1.90 

2.74 

0.54 

1.90 
0.42 

0.65 
0.54 

0.48 

0.54 

0.54 

0.54 

0 .21 
0.17 

0.08 
0.54 

0.54 

0.21 

0.54 

0.33 

1.90 

1.90 

S o i l  Map 

Channel 

11 
92 

92 

11 

11 
11 
11 

11 

4 
4 

4 

116 
30 

30 
30 

30 
30 

117 
4 

4 

30 

4 

30 

30 

30 

30 
30 

30 

30 

98 

30 

79 

30 

30 

98 
30 

30 

4 

4 

R igh t  018 

( i n l h r )  

2.43 

0.76 

0.76 
0.76 

0.76 

0.10 
0.43 

0.43 

1.89 

1.89 

0.49 

0.53 

0.53 

0.53 

0.21 

0.53 
0.53 

0.43 

1.89 

1.89 

0.53 

1.89 

0.42 

0.53 

0.53 

0.42 
0.53 

0.53 

0.53 

0.21 

0.10 

0.08 

0.53 

0.53 

0.21 

0.53 

0.53 

1.89 

1.89 

U n i t  

R ight  018 

11 
92 

92 

92 

92 

48 

117 

117 

4 

4 

123 

30 
30 

30 
98 

30 

30 

117 

4 
4 

30 

4 

56 

30 

30 

56 
30 

30 

30 

98 

48 

79 

30 

30 

98 

30 

30 

4 

4 



SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-4 

ROUTING REACH CHANNEL INFILTRATION LOSS DATA 

F i l e  = 10310DT4.WQl 

Reach 

R83-84 
R84-38 

R85-95 

R86-88 
R87-88 

R88-89 

R89-90 

R90-99 

R94-96 

R95-96 
R96-97 

R97-98 
R104-105 

R105-106 

R108-109 

R109-110 

R116-117 

Rl l8-64 

I n  
Sub-Basin 

lOAB 

8A 

150 

12C 
120 

120 

12E 

16A 
15C 

15C 
15C 

15D 
18E 

18F 

181 

18J 

189 
18s 

Composite Loss 

6-Hour 

Storm 

0.21 

1.51 

0.43 

0.21 
0.42 

1.10 
0.77 

2.45 

2.45 

0.43 

2.45 

2.45 
0.43 

0.33 

0.27 

0.52 

0.39 

0.40 

SCS 
Le f t  Of8 

60 

117 

117 

98 
56 

4 

92 

11 

11 

117 
11 

11 
117 

71 

1 
102 

RbA 

RbA 

L e f t  018 

( i n f h r )  

0.21 

0.43 

0.43 

0.21 
0.42 

1.89 
0.76 

2.43 

2.43 

0.43 

2.43 

2.43 
0.43 

0.33 

0.56 

0.52 

0.40 

0.40 

Rate ( c f s fac re )  

24-Hour 

Storm 

0.21 

1.50 

0.43 

0.21 
0.42 

1.10 
0.77 

2.45 

2.45 

0.43 

2.45 

2.45 
0.43 

0.33 

0.27 

0.52 

0.39 

0.40 

S o i l  Map 
Channel 

60 

11 

117 

98 
56 

4 

92 

11 
11 

117 
11 

11 

117 
71 

69 

102 

LcA 

RbA 

XKSAT 
Channel 

( i n f h r )  

0.21 

2.43 

0.43 

0.21 
0.42 

1.89 

0.76 

2.43 

2.43 

0.43 
2.43 

2.43 
0.43 

0.33 

0.11 

0.52 

0.25 

0.40 

U n i t  

R igh t  Of8 

60 
11 

117 

98 
56 

69 

92 

11 
11 

117 
11 

11 

117 

71 
69 

102 

RbA 

RbA 

R igh t  018 

( i n f h r )  

0.21 

2.43 

0.43 

0.21 
0.42 

0.11 
0.76 

2.43 

2.43 

0.43 
2.43 

2.43 
0.43 

0.33 

0.11 

0.52 

0.40 

0.40 



JACKRABBIT WASH 
FLOODPLAIN DELINEATION STUDY 
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SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-5 

REACH ROUTE DATA SUMMARY TABLE 
100-Year 24-Hour Storm 

Reach Length E levat ion E levat ion 
Bottom ( f t l  1 TOP 1 Channel Average 

n 
Value - 
0.036 

0.036 

0.036 

0.033 

0.039 

0.032 

0.040 
0.040 

0.040 

0.040 

0.035 

0.038 

0.029 
0.032 

0.037 

0.032 

0.035 

0.036 

0.041 

0.036 

0.038 

0.035 

0.032 

0.035 

0.036 

0.039 

0.036 

0.036 

0.037 

0.037 

0.037 

0.036 

0.037 

0.036 

0.035 

0.035 

0.031 

V e l o c i t y  

( fps) 

2.6 

3.5 

2.9 

4.8 

5.2 

6 .1  

5.0 
5.3 

4.4 
7.4 

8.7 
11.0 

6.6 
11.4 

6.2 

6.2 

7.2 
9.0 

8.4 

5.8 

8.5 

8.0 

8.6 

7.0 

10.0 

5.2 

4.7 
5.5 

9.2 

7.4 

6.8 

9.9 

10.5 

7.7 

7.0 

4.3 

10.2 

Channel 

Loss Rate 
( c f s l a c )  

0.03 

0.03 

0.17 

2.45 

0.27 

0.27 

2.45 

2.45 

2.45 

2.45 

1.90 
0.52 

2.45 

1.70 

0.11 
2.45 

1.90 
1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 
0.26 

0.10 
0.28 

0.23 
0.33 

0.33 
2.45 

2.45 

2.45 

0.40 

0.40 

2.45 

Reach 
Travel  Time 

( h r s l  

0.5 

0.5 
1.1 

0.4 
0.4 

0.3 

0.2 

0.2 

0.1 

0.5 

0.5 

0 .1  

0.3 

0.3 

0.7 
0.5 

0.2 
0.5 

0.5 

0.4 

0.2 

0.1 

0.1 

0.1 

0.4 

1.1 

0.8 
0.9 

0 .1  

1.4 

0.6 

0.3 

0.8 

0.4 

1.1 

0.6 
0.4 

F i l e  = 10310DT5.WQl 18-Dec-90 Table R-5, Page 1 

NSTEPS 

5 

7 
13 

4 

5 

3 

3 

2 

1 

6 

6 

1 

4 
3 

8 
6 

3 

5 

6 

5 

2 

1 
2 

1 

5 
14 

9 
11 

1 
16 

7 

4 

9 

5 

13 

7 

4 



SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-5 

REACH ROUTE DATA SUMMARY TABLE 
100-Year 24-Hour Storm 

Elevat ion 
Bottom 

1266 

1790 
1619 

1490 
1490 
1460 
1440 
1377 

1377 
1266 

1320 
1320 

1320 
1708 

1648 
1796 

1840 
1588 
1648 
1610 
1588 

1540 

1540 
1452 
1560 
1560 

1535 
1572 
1572 
1535 

1505 
2050 

1717 
1717 
1588 
1547 
1755 

Reach 

R38-94 

R39-40 
R40-41 
R41-43 
R42-43 

R43-44 
R44-47 
R44-45 
R45-46 
R46-94 

R47-119 
R48-101 

R49-101 
R50-51 
R51-57 
R52-55 
R53-54 
R54-59 
1755-57 
R57-58 
R58-59 

1759-61 

R60-61 
R61-82 

R63-68 
R67-68 

R68-72 
R69-71 
R70-71 
R71-72 

R72-81 
R73-74 
R74-76 
R75-76 
R76-77 
R77-80 
R78-79 

Channel Average 
n 

Value 
Length 

( f t )  

14784.0 

9398.0 
21226.0 

15998.0 
11616.0 

4277.0 
12514.0 
3379.0 

10402.0 
16315.0 

8184.0 
4488.0 

3379.0 
37594.0 

8026.0 
18216.0 

33792.0 
27614.0 
15523.0 

5597.0 

4013.0 
7181.0 

44299.0 
17213.0 
11986.0 
43402.0 

4805.0 
18586.0 

23179.0 
7181.0 
6178.0 

24922.0 

26189.0 
25397.0 
17002.0 

6178.0 
18691.0 

Ve loc i t y  

(fps) 

10.0 

7.4 
6.8 
5.4 
4.7 
9.6 
4.4 
4.3 
4.6 
4 .1  
5.3 
3.9 

2.0 
5.1 
5.4 
5.8 

6.2 
6.2 

5.6 
6.3 

5.5 
6.6 

5.7 
5.2 
6.0 
5.4 

4.6 
5.5 

6.5 
5.4 

6.0 
9.0 

8.2 
4.5 

5.8 
6.0 
6.6 

E levat ion 

TOP 

1355 
1915 
1790 
1619 
1580 
1490 
1460 
1460 
1440 
1377 
1377 
1351 

1354 
2185 
1708 
2040 
2350 
1840 

1796 
1648 

1610 
1588 

2005 
1540 
1655 
2015 
1560 
1740 
1775 
1572 

1535 
2530 

2050 
2005 

1717 
1588 
1975 

Reach 
Travel  Time 

(hrs)  

0.4 

0.4 
0.9 
0.8 
0.7 
0.1 
0.8 
0.2 
0.6 
1.1 
0.4 
0.3 

0.5 
2 .1  
0.4 
0.9 

1.5 
1.2 
0.8 
0.3 
0.2 
0.3 

2.2 
0.9 
0.6 
2.2 

0.3 
0.9 
1.0 
0.4 

0.3 
0.8 

0.9 
1.6 
0.8 
0.3 
0.8 

F i l e  = 10310DT5.WQ1 

NSTEPS 

5 

4 
10 
10 
8 
1 
9 
3 
8 
13 
5 
4 

6 
25 
5 
11 
18 
15 

9 
3 

2 
4 

26 
11 
7 

27 
4 
11 

12 
4 
3 
9 

11 
19 

10 
3 
9 

Table R-5, I 

Channel 

Loss Rate 
( c f s tac )  

2.45 
1.22 
2.45 
0.77 
0.77 
2.01 
0.70 
0.44 
0.54 
0.47 

1.19 
1.90 

0.52 
0.54 
0.54 
0.54 
0.38 
0.54 
0.54 
0.43 

1.90 
2.74 

0.54 
1.90 
0.42 
0.65 
0.54 
0.48 

0.54 
0.54 
0.54 
0.21 

0.17 
0.08 
0.54 
0.54 
0.21 

'age 2 



SECTION 3.2.2.2: REACH ROUTE PARAMETERS 

TABLE R-5 

Reach -I 
REACH ROUTE DATA SUMMARY TABLE 

100-Year 24-Hour Storm 

Length E leva t i on  E leva t i on  Slope 

Bottom ( f t l f t )  ( f t ) i  TOP 1 1 Channel 
Base Width 

( f t )  

16.0 

16.0 
104.0 

204.0 

10.0 

74.0 

15.0 
13.0 

11.0 

44.0 

43.0 

50.0 

250.0 

15.0 

260.0 
260.0 

22.0 
20.0 

20.0 
24.0 

24.0 

24.0 

Channel 
Loss Rate 

( c f s l a c )  

Average 
n 

Value 

0.043 

0.043 
0.032 

0.033 

0.053 

0.030 
0.059 

0.034 

0.034 

0.033 

0.037 

0.043 

0.034 

0.035 

0.034 
0.034 

0.053 
0.046 

0.046 

0.058 

0.058 

0.058 

F i l e  = 10310DT5.WQl 

V e l o c i t y  

( f p s )  

4.7 

4.9 

6.2 
6.7 

3.7 

6.6 

2.7 

6 .1  

3 . 1  

3.9 

6.9 

4.7 

9.6 

4.0 

9.7 
9.7 

3.7 
3.9 

9.5 

3.5 

2.7 

2.8 

Reach 

Travel  Time 

(h rs )  

1.6 

0.5 
0.4 

0.3 

2.3 

0.5 

2.0 
1.9 

0.2 

1.2 

1.3 

1.0 

0.2 

0.4 

0.2 
0.4 
1.4 

0.7 

0.5 

1.1 

0.8 

0.9 

NSTEPS 

20 

5 
5 

3 

27 

6 

23 
23 

2 

14 

16 

13 

2 

4 

2 
5 

17 

8 

6 

14 

9 

11 



3.2.2.3 Storage Route Parameters 

Reservoir storage routing computations were done for each drainage structure 

crossing of the Central Arizona Project canal (CAP) except Jackrabbit Wash as 

the hydraulics of this crossing are included in the floodplain "Hydraulics" 

portion of this study. The hydraulics of each structure were modelled to obtain 

stage versus discharge curves. The storage characteristics of the impoundment 

areas were determined and the effects of storage upstream of the canal were then 

modelled in HEC-I using the Modified Puls Method. 

Field Reconnaissance 

Contour mapping of the area available for ponding upstream of the CAP canal 

was mapped at a scale of 1" =400' with a 4' contour interval. Refer to 

Section 2.4. In addition, a field survey was done to obtain as-built physical 

information for each structure. The physical information gathered consisted of 

size, type and length of structure, inlet and outlet invert elevations, height and 

configuration of inlet and outlet structures, a cross section typical of the 

downstream channel, and heights of the concrete box flume overchute walls. 

Hydraulic Computations 

The hydraulics of each CAP structure were modelled using the Hvdraulics of 

Bridge and Culvert Waterwavs (HOBCW) computer program. Refer to Section 

6.5: Bibliography Reference Number 12. Program version 3.0 was used for 

this analysis. The program is based upon the Bureau of Public Roads 

publication Hvdraulics of Bridge Waterwav~ and the U.S Department of 

Transportation Hvdraulic Design of Highway Culverts. Refer to Section 6.5: 

Bibliography Reference Number 29. 
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The results of the HOBCW runs are contained in the following sections, 

organized by CAP structure. Refer to Sheet 3 of Exhibit "C" for the location of 

each structure. A stage versus discharge curve for each structure is located at 

the end of each HOBCW results printout. 

Each structure was checked under inlet and outlet control. The highest stage 

resultant from the two conditions was used. The flow rates corresponding to 

even foot stage increments were tabulated from the stage versus discharge curves 

and used for input to the HEC-1 models. 

Surface Area Computations 

The ponding surface areas upstream of each CAP structure were planimetered 

from the 4' contour interval 1" =400' scale mapping. The area for each 4' 

contour up to the top of the canal embankment or levees was measured. These 

areas were input to the HEC-1 computer models with corresponding outflow 

discharges calculated as described above. 

Plots of the discharge and storage volume data calculated and used by HEC-1 for 

each reservoir route are included as Figures 3 through 11. Data pertinent to 

each structure is included on each figure. 

Central Arizona Project Canal Cross Drain Structures 

The USBR station, identifier, and description of each CAP canal cross drain 

structure is contained in Table F-4a. The storage effects of the ponding areas 

upstream of each structure were modelled, with the exception of the Jackrabbit 

Wash crossing which is wide enough to minimize the effects of ponding. The 

USBR did not include storage routing in the design computations for all of the 

structures. The design storm and routing status used by the USBR is as follows. 

Refer to Section 6.5: Bibliography Reference Number 23, Table F-4a, and 

Sheet 3 of Exhibit "C". 
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Percolation Loss 

Percolation loss rates were included in the routing computations. The loss rate 

at each structure was selected using the following method: 

1. The highest anticipated ponding stage was plotted on the 1" =400' scale 

contour mapping. 

2. The SCS soil maps were overlaid on the contour mapping. The most 

dominate soil map unit in the ponding area was selected. 

3. The XKSAT value for the selected soil map unit was converted into a loss 

rate in cubic feet per second per acre. 

The soil map unit chosen for each structure, and the corresponding calculated 

loss rate, are shown in Table R-6. There is overlap between the percolation 

losses simulated in the channel routing and those simulated in the reservoir 

routing. However, the overlap was judged to be negligible. 
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HOBCW Vers ion  3.02 Page 1 

................................................. 
* H H 0000 BBBBB CCCCC W W * 
* H  H O  O B  B C  W W W W *  
* HHHHHH 0 0 BBBBB C W W  W W  * 
* H  H O  O B  B C  WW WW * 
* H H 0000 BBBBB CCCCC W W *  ................................................. 

HYDRAULICS OF BRIDGE AND CULVERT WATERWAYS 
COPYRIGHT 1987 
ALL RIGHTS RESERVED 

GALILEO SOFTWARE 
16 RANCH ROAD 
CHELMSFORD, MA 01824 

VERSION 3.02 
SERIAL NUMBER 1003 

CAP Structure CAP-1 Hydraul i c  Calculations 

F i l e  = 10310Cl.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-1 1 



Page 2 HOBCW Vers ion  3.02 

--- HOBCW PROJECT DATA --- 

NUMBER OF GROUND STATIONS : 4 
NUMBER OF ROAD STATIONS : 0 
NUMBER OF ROUGNESS COEFFICIENTS : 4 

STREAM SLOPE ( f t f f t )  .01000 
MINIMUM FLOW ( c f s )  2.00 
MAXIMUM FLOW ( c f s )  : 100.00 
FLOW INCREMENT ( c f s )  2.00 

NUMBER OF CULVERTS 1 
CULVERT CODE : 21534 
CULVERT SLOPE (ftfft) : .04480 
CULVERT LENGTH ( f t )  : 190.00 
DOWNSTREAM CULVERT INVERT ( f t )  : 1350.75 

CIRCULAR CULVERT DIAMETER 2.50 
ENTRANCE LOSS COEFFICIENT Ke .5 
CULVERT ROUGHNESS COEFFICIENT .012 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cl.OUT February 9, 1991 Sect .  3.2.2.3, Page CAP-I 2 



HOBCW Vers ion  3 .02  Page 3 

--- CROSS SECTION DESCRIPTION --- 
STATION GROUND ROUGNESS ROAD 

ELEVATION FACTOR ELEVATION 
(ft) (f t)  (f t)  

CAP Structure CAP-1 Hydraulic Calculations 

F i l e  = 10310Cl.OUT February  9, 1991 Sec t .  3 . 2 . 2 . 3 ,  Page CAP-1 3 



HOBCW Vers ion  3.02 

--- HOBCW OUTPUT DATA --- 
Page 4 

STAGE ELEVATION = 1350.99 1 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  (sq ft) ( f t )  ( f t )  (c fs)  ( fps) 

496.89 497.25 .0400 .O .44 .10 .36 $04  .81 
497.25 502.75 .0400 1.3 5.50 .24 19.36 1.94 1.45 
502.75 503.11 ,0400 .O .44 . I 0  .36 .04 .81 - - - - - - - ----------- --------- 

TOTALS 1.4 20.07 2.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .526 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2.01 
HEADWATER ( f t )  : 1359.81 
VELOCITY ( f p s )  : 7.76 

OUTLET CONTROL RESULTS 
DISCHARGE I c f s )  : 2.01 
HEADWATER i f t ) '  : 1359.96 
VELOCITY ( f p s )  : 7.76 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  8.972 
UPSTREAM STAGE ( f t )  : 1359.965 

CAP Structure CAP-1 Hydraulic Calculations 

F i l e  = 10310Cl.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-1 4 



HOBCW Vers ion  3.02 Page 5 

STAGE ELEVATION = 1351.11 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
( f t )  (ft) (sq f t )  .................................... 

496.70 497.25 .0400 .I 
497.25 502.75 .0400 2.0 
502.75 503.30 ,0400 .1 

- - -- - - - 
TOTALS 2.2 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
(ft) (ft) (cfs)  (fps) 

.66 .15 1.05 .10 1.06 
5.50 .36 37.92 3.79 1.89 

.66 .15 1.05 .10 1.06 ----------- --------- 
40.02 4.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .567 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4.00 
HEADWATER Iftl : 1360.10 
VELOCITY ( f p s j  : 9.54 * OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4.00 
HEADWATER ( f t )  : 1360.27 
VELOCITY ( f p s )  : 9.54 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  9.157 
UPSTREAM STAGE ( f t )  : 1360.271 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cl.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-1 5 



HOBCW Vers ion  3.02 Page 6 

STAGE ELEVATION = 1351.21 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (c fs)  ( fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .593 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 6.01 
HEADWATER ( f t )  : 1360.36 
VELOCITY ( f p s )  : 10.76 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 6.01 
HEADWATER (ft) : 1360.51 
VELOCITY ( f p s )  : 10.76 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  9.305 
UPSTREAM STAGE ( f t )  : 1360.515 

CAP Structure CAP-1 Hydraul i c Calculations 

F i l e  = 10310Cl.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-1 6 



HOBCW Vers ion  3.02 Page 7 

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

@ STAGE ELEVATION = 1351.29 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  ( f t )  (c fs)  ( fps) 

----------- 

496.43 497.25 .0400 .2 .98 .23 3.05 .31 1.38 
497.25 502.75 .0400 3.0 5.50 .54 73.92 7.39 2.47 
502.75 503.57 .0400 .2 .98 .23 3.05 .31 1.38 - - - - - - - ----------- --------- 

TOTALS 3.4 80.03 8.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .612 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 8.00 
HEADWATER (ft) : 1360.58 
VELOCITY ( f ps )  : 11.70 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 8.00 
HEADWATER ( f t )  : 1360.73 
VELOCITY ( f p s )  : 11.70 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  9.432 
UPSTREAM STAGE ( f t )  : 1360.726 

CAP Structure CAP-1 Hydraulic Calculations 

F i l e  = 10310Cl.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-I 7 



HOBCW Vers ion  3.02 Page 8 

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

STAGE ELEVATION = 1351.37 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  (ft) (c fs )  ( fps)  ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .627 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 10.00 
HEADWATER (ft) : 1360.78 
VELOCITY ( f p s )  : 12.49 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 10.00 
HEADWATER (ft) : 1360.92 
VELOCITY ( f ps )  : 12.49 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (f t) 9.550 
UPSTREAM STAGE ( f t )  : 1360.917 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cl.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-1 8 



HOBCW V e r s i o n  3.02 Page 9 

@ STAGE ELEVATION - 1351.43 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .639 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 12.00 
HEADWATER f f t )  : 1360.96 
VELOCITY ( t p s j  : 13.17 

@ OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 12.00 
HEADWATER (ft) : 1361.10 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 9.661 
UPSTREAM STAGE (ft) : 1361.096 

CAP Structure CAP-1 Hydraulic Calculations 

F i l e  = 10310Cl.OUT F e b r u a r y  9, 1991  S e c t .  3.2.2.3, Page CAP-1 9 
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STAGE ELEVATION = 1351.50 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (c fs)  ( fps)  

- - - - - - - ----------- --------- 
TOTALS 5.0 140.19 14.02 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .650 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBAtlLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 14.02 
HEADWATER (ft) : 1361.12 
VELOCITY ( f p s )  : 13.79 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 14.02 
HEADWATER (ft) : 1361.27 
VELOCITY ( f p s )  : 13.79 

--- OUTLET CONTROL GOVERNS --- 
RACKWATER ( f t )  9.769 

tIREAM STAGE ( f t )  : 1361.266 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cl.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-1 10 
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STAGE ELEVATION = 1351.56 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .660 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 16.01 
HEADWATER (ft) : 1361.28 
VELOCITY ( f p s )  : 14.33 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 16.01 
HEADWATER (ft) : 1361.43 
VELOCITY ( f p s )  : 14.33 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) 9.872 
UPSTREAM STAGE (ft) : 1361.428 

CAP Structure CAP-1 Hydraulic Calculations 

F i l e  = 10310Cl.OUT F e b r u a r y  9, 1 9 9 1  S e c t .  3.2.2.3, Page CAP-1 11 
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STAGE ELEVATION = 1351.61 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  ( f t )  ( c fs )  (fps) 

495.96 497.25 .0400 .6 1.55 .36 10.42 1.04 1.87 
497.25 502.75 .0400 4.7 5.50 .86 159.21 15.92 3.36 
502.75 504.04 .0400 .6 1.55 .36 10.42 1.04 1.87 - - - - - - - ----------- --------- 

TOTALS 5.8 180.04 18.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = ,668 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 18.00 
HEADWATER ( f t )  : 1361.44 
VELOCITY ( f p s )  : 14.80 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 18.00 
HEADWATER ( f t )  : 1361.58 
VELOCITY ( f p s )  : 14.80 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 9.974 
UPSTREAM STAGE ( f t )  : 1361.585 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cl.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-1 12 
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.................................................................................... 

STAGE ELEVATION = 1351.66 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  (ft) (ft) (cfs)  (fps) 

497.25 .0400 .6 1.65 .38 12.22 1.22 1.95 
502.75 .0400 5.0 5.50 .91 175.91 17.59 3.50 
504.12 .0400 .6 1.65 .38 12.22 1.22 1.95 - - - - - - - ----------- --------- 

TOTALS 6.3 200.34 20.03 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .676 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE l c f s l  : 20.03 
HEADWATER (ft)' : 1361.59 
VELOCITY ( f p s )  : 15.27 

@ OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 20.03 
HEADWATER (ft) : 1361.74 
VELOCITY ( f p s j  : 15.27 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  10.077 
UPSTREAM STAGE ( f t )  : 1361.740 

CAP Structure CAP-1 Hydraul ic Calculations 

F i l e  = 10310Cl.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-1 13 
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STAGE ELEVATION = 1351.71 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  f t )  ( f t )  ( f t )  ( c fs )  ( fps)  
......................... - -  

495.80 497.25 .0400 .7 1.74 .40 14.06 1.41 2.02 
497.25 502.75 .0400 5.3 5.50 .96 192.01 19.20 3.62 
502.75 504.20 .0400 .7 1.74 .40 14.06 1.41 2.02 ------- ----------- --------- 

TOTALS 6.7 220.12 22.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .683 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 22.01 
HEADWATER ( f t )  : 1361.74 
VELOCITY ( f p s )  : 15.66 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 22.01 
HEADWATER ( f t )  : 1361.89 
VELOCITY ( f p s )  : 15.66 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) : 10.177 
UPSTREAM STAGE ( f t )  : 1361.890 

CAP S t r u c t u r e  CAP-1 Hydraul  i c  C a l c u l a t i o n s  

F i l e  = 10310Cl.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-1 14 
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@ STAGE ELEVATION = 1351.76 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) (ft) ( f t )  (c fs)  ( fps) ..................................................................................... 

495.73 497.25 .0400 .8 1.82 .42 15.99 1.60 2.09 
497.25 502.75 .0400 5.6 5.50 1.01 208.08 20.81 3.74 
502.75 504.27 .0400 .8 1.82 .42 15.99 1.60 2.09 - - - - - - - ----------- --------- 

TOTALS 7.1 240.05 24.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .689 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 24.01 
HEADWATER ( f t )  : 1361.90 
VELOCITY ( f p s )  : 16.05 

@ OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 24.01 
HEADWATER ( f t )  : 1362.04 
VELOCITY ( f p s )  : 16.05 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  10.278 
UPSTREAM STAGE ( f t )  : 1362.038 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cl.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-1 15 
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STAGE ELEVATION = 1351.81 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) (c f s )  ( f p s )  ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .695 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 26.02 
HEADWATER (ft) : 1362.07 
VELOCITY ( f p s )  : 16.41 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 26.02 
HEADWATER (ft) : 1362.19 
VELOCITY ( f p s )  : 16.41 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 10.381 
UPSTREAM STAGE (ft) : 1362.188 

CAP S t r u c t u r e  CAP-I H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cl.OUT F e b r u a r y  9, 1991  S e c t .  3.2.2.3, Page CAP-1 16 
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STAGE ELEVATION = 1351.85 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) (ft) (ft) (c fs )  (fps) ..................................................................................... 

495.60 497.25 .0400 .9 1.99 .46 20.11 2.01 2.21 
497.25 502.75 .0400 6.1 5.50 1.10 240.20 24.02 3.96 
502.75 504.40 .0400 .9 1.99 .46 20.11 2.01 2.21 

- - - - - - - ----------- --------- 
TOTALS 7.9 280.43 28.04 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .701 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 28.04 
HEADWATER (ft) : 1362.25 
VELOCITY ( f p s )  : 16.75 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 28.04 
HEADWATER ( f t )  : 1362.34 
VELOCITY ( f p s )  : 16.75 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) 10.487 
UPSTREAM STAGE ( f t )  : 1362.338 

CAP S t r u c t u r e  CAP-I H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cl.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-1 17 
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STAGE ELEVATION = 1351.89 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  ( f t )  ( c fs )  ( fps) ..................................................................................... 

495.53 497.25 .0400 1 .O 2.06 .48 22.21 2.22 2.26 
497.25 502.75 .0400 6.3 5.50 1.14 255.56 25.56 4.06 
502.75 504.47 .0400 1.0 2.06 .48 22.21 2.22 - - - - - - - 2.26 ----------- --------- 

TOTALS 8.3 299.98 30.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUOE NUMBER = .706 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 30.00 
HEADWATER (ft) : 1362.43 
VELOCITY ( f p s )  : 17.07 

OUTLET CONTROL RESULTS . . . - . . - . . 
iARGE ( c f s )  : 30.00 
JATER (ft) : 1362.48 
:ITY ( f p s )  : 17.07 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  10.591 
UPSTREAM STAGE ( f t )  : 1362.485 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cl.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-1 18 



HOBCW V e r s i o n  3.02 Page 19 
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STAGE ELEVATION = 1351.94 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  

495.47 497.25 .0400 1.1 2.14 .49 24.41 2.44 2.32 
497.25 502.75 .0400 6.5 5.50 1.18 271.11 27.11 4.16 
502.75 504.53 .0400 1.1 2.14 .49 ' 24.41 2.44 2.32 - - - - - - - ----------- --------- 

TOTALS 8.6 319.94 31.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .711 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL P IPE  FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 31.99 
HEADWATER (ft) : 1362.63 
VELOCITY ( f p s )  : 17.36 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 31.99 
HEADWATER (ft) : 1362.64 
VELOCITY ( f p s )  : 17.36 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) 10.701 
UPSTREAM STAGE (ft) : 1362.636 

CAP Structure CAP-I Hydraulic Calculations 

F i l e  = 10310Cl.OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page CAP-1 19 
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STAGE ELEVATION - 1351.98 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  (ft) (cfs) ( fps)  

495.41 497.25 .0400 1.1 2.21 .51 26.68 2.67 2.37 
497.25 502.75 .0400 6.7 5.50 1.22 286.55 28.66 4.25 
502.75 504.59 .0400 1.1 2.21 .51 26.68 2.67 2.37 - - - - - - - ----------- --------- 

TOTALS 9.0 339.90 33.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .715 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 33.99 
HEADWATER (ft) : 1362.84 
VELOCITY ( f p s )  : 17.63 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 33.99 
HEADWATER (ft) : 1362.79 
VELOCITY ( f p s )  : 17.63 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 10.862 
UPSTREAM STAGE ( f t )  : 1362.837 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cl.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-1 20 
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STAGE ELEVATION = 1352.01 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  
------------------- - - - - - - - - - 

495.35 497.25 .0400 1.2 2.28 .53 29.00 2.90 2.42 
497.25 502.75 .0400 7.0 5.50 1.26 301.89 30.19 4.34 
502.75 504.65 ,0400 1.2 2.28 .53 29.00 2.90 2.42 ------- ----------- --------- 

TOTALS 9.3 359.89 35.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = ,719 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL P IPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 35.99 
HEADWATER (ftl : 1363.06 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 35.99 
HEADWATER (ft) : 1362.94 
VELOCITY ( f p s j  : 17.92 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) : 11.047 
UPSTREAM STAGE (ft) : 1363.061 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cl.OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page CAP-1 21 
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STAGE ELEVATION = 1352.05 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RAD [US 
(ft) (ft) (sq  f t )  ( f t )  (ft) (cfs)  (fps) 

495.30 497.25 .0400 1.3 2.35 .54 31.37 3.14 2.47 
497.25 502.75 .0400 7.2 5.50 1.30 317.11 31.71 4.43 
502.75 504.70 .0400 1.3 2.35 .54 31.37 3.14 2.47 ------- ----------- --------- 

TOTALS 9.7 379.85 37.98 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .723 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 37.98 
HEADWATER (ft) : 1363.30 
VELOCITY ( f p s )  : 18.17 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 37.98 
HEADWATER (ft) : 1363.10 
VELOCITY ( f ps )  : 18.17 

--- INLET CONTROL GOVERNS --- 
KWATER ( f t )  : 11.247 

UPSTREAM STAGE (ft) : 1363.299 

CAP Structure CAP-1 Hydraulic Calculations 

F i l e  = 10310Cl.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-1 22 
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@ STAGE ELEVATION = 1312.09 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  ( f t )  (cfs) (fps) 

497.25 .0400 1.3 2.41 .56 33.80 3.38 2.51 
502.75 .0400 7.4 5.50 1.34 332.21 33.22 4.51 
504.76 .0400 1.3 2.41 .56 33.80 3.38 - - - - - - - 2.51 ----------- --------- 

TOTALS 10.1 399.81 39.98 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .727 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 39.98 
HEADWATER ( f t )  : 1363.55 
VELOCITY ( fps )  : 18.43 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 39.98 
HEADWATER (ft) : 1363.27 
VELOCITY ( fps )  : 18.43 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 11.463 
UPSTREAM STAGE ( f t )  : 1363.552 

CAP Structure CAP-I Hydraulic Calculations 

F i l e  = 10310Cl.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-1 23 
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STAGE ELEVATION = 1352.13 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  ft) ( f t )  (ft) (c fs )  ( fps) ..................................................................................... 

495.19 497.25 .0400 1.4 2.48 .57 36.27 3.63 2.56 
497.25 502.75 .0400 7.6 5.50 1.37 347.19 34.72 4.59 
502.75 504.81 .0400 1.4 2.48 .57 36.27 3.63 2.56 - - - - - - - ----------- --------- 

TOTALS 10.4 419.72 41.97 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .731 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 41.97 
HEADWATER (ft) : 1363.82 
VELOCITY ( f p s )  : 18.64 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 41.97 
HEADWATER ( f t )  : 1363.44 
VELOCITY ( f p s )  : 18.64 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  11.694 
UPSTREAM STAGE (ft) : 1363.819 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cl.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-1 24 
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@ STAGE ELEVATION = 1352.16 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  

495.14 497.25 .0400 1.5 2.54 .59 38.79 3.88 2.60 
497.25 502.75 .0400 7.8 5.50 1.41 362.12 36.21 4.67 
502.75 504.86 .0400 1.5 2.54 .59 38.79 3.88 2.60 - - - - - - - ----------- --------- 

TOTALS 10.7 439.70 43.97 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .734 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL P IPE  FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 43.97 
HEADWATER (ft) : 1364.10 
VELOCITY ( f p s )  : 18.86 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 43.97 
HEADWATER (ft) : 1363.61 
VELOCITY ( f p s )  : 18.86 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft) 11.942 
UPSTREAM STAGE (ft) : 1364.102 

F i l e  = 10310Cl.OUT 

CAP Structure CAP-1 Hydraulic Calculations 

F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page CAP-1 25 
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STAGE ELEVATION = 1352.19 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) (ft) (ft) (cfs)  (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .738 --- 

PIPE'SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 45.96 
HEADWATER ( f t )  : 1364.40 
VELOCITY ( f p s )  : 19.10 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 45.96 
HEADWATER ( f t )  : 1363.79 
VELOCITY ( f p s )  : 19.10 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 12.204 
UPSTREAM STAGE ( f t )  : 1364.399 

CAP Structure CAP-1 Hydraul i c  Calculations 

F i l e  = 10310Cl.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-1 26 
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@ STAGE ELEVATION = 1352.23 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) (ft) ( f t )  (c fs)  (fps) 

495.03 497.25 .0400 1.6 2.66 .61 43.97 4.40 2.69 
497.25 502.75 .0400 8.1 5.50 1.48 391.59 39.16 4.82 
502.75 504.97 .0400 1.6 2.66 .61 43.97 4.40 2.69 - - - - - - - ----------- --------- 

TOTALS 11.4 479.52 47.95 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .741 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  
HEADWATER (ft) 
VELOCITY ( f ps )  

OUTLET CONTROL RESULTS 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 12.481 
UPSTREAM STAGE ( f t )  : 1364.709 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION - 1352.26 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) (cfs)  ( fps) 

494.98 497.25 .0400 1.7 2.72 .63 46.63 4.66 2.73 
497.25 502.75 .0400 8.3 5.50 1.51 406.25 40.63 4.89 
502.75 505.02 .0400 1.7 2.72 .63 46.63 4.66 2.73 ------- ----------- --------- 

TOTALS 11.7 499.51 49.95 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = ,744 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 49.95 
HEADWATER ( f t )  : 1365.03 
VELOCITY ( f p s )  : 19.49 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 49.95 
HEADWATER ( f t )  : 1364.17 
VELOCITY ( f p s )  : 19.49 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 12.774 
UPSTREAM STAGE ( f t )  : 1365.035 

CAP Structure CAP-1 Hydraulic Calculations 
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STAGE ELEVATION = 1352.29 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (c fs)  (fps) ..................................................................................... 

494.94 497.25 .0400 1.8 2.78 .64 49.32 4.93 2.76 
497.25 502.75 .0400 8.5 5.50 1.54 420.75 42.07 4.96 
502.75 505.06 .0400 1.8 2.78 .64 49.32 4.93 2.76 - - - - - - - ----------- --------- 

TOTALS 12.1 519.39 51.94 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .747 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 51.94 
HEADWATER f f t )  : 1365.37 
VELOCITY ( f p s j  : 19.68 

@ OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 51.94 
HEADWATER ( f t )  : 1364.36 
VELOCITY ( f p s )  : 19.68 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 13.079 
UPSTREAM STAGE ( f t )  : 1365.373 

CAP Structure CAP-1 Hydraulic Calculations 
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STAGE ELEVATION = 1352.33 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( fps )  ..................................................................................... 

494.89 497.25 .0400 1.9 2.84 .66 52.15 5.21 2.80 
497.25 502.75 .0400 8.7 5.50 1.58 435.67 43.57 5.03 
502.75 505.11 .0400 1.9 2.84 .66 52.15 5.21 2.80 ------- ----------- --------- 

TOTALS 12.4 539.96 54.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .750 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 54.00 
HEADWATER (ft) : 1365.74 
VELOCITY ( f p s )  : 19.87 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 54.00 
HEADWATER (ft) : 1364.58 
VELOCITY ( f p s )  : 19.87 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) : 13.411 
UPSTREAM STAGE (ft) : 1365.737 

CAP S t r u c t u r e  CAP-1 H y d r a u l  i c  C a l c u l a t i o n s  
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@ STAGE ELEVATION = 1352.36 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) (ft) ( f t )  (cfs) (fps) ..................................................................................... 

494.84 497.25 .0400 1.9 2.90 .67 54.94 5.49 2.84 
497.25 502.75 .0400 8.8 5.50 1.61 450.11 45.01 5.10 
502.75 505.16 .0400 1.9 2.90 .67 54.94 5.49 2.84 - - - - - - - ----------- --------- 

TOTALS 12.7 560.00 56.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .753 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 56.00 
HEADWATER Ift) : 1366.10 
VELOCITY ( fps )  : 20.02 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 56.00 
HEADWATER (ft) : 1364.79 
VELOCITY ( fps)  : 20.02 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  13.748 
UPSTREAM STAGE ( f t )  : 1366.104 

CAP Structure CAP-I Hydraulic Calculations 
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STAGE ELEVATION - 1352.39 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  (ft) (cfs) ( fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .755 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 58.00 
HEADWATER ( f t )  : 1366.48 
VELOCITY ( f ps )  : 20.19 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 58.00 
HEADWATER ( f t )  : 1365.01 
VELOCITY ( f p s )  : 20.19 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 14.097 
UPSTREAM STAGE ( f t )  : 1366.483 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1352.42 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  ft) (ft) ( f t )  (c fs)  (fps) 

494.75 497.25 .0400 2.1 3.00 .69 60.64 6.06 2.91 
497.25 502.75 .0400 9.2 5.50 1.67 478.75 47.87 5.22 
502.75 505.25 .0400 2.1 3.00 .69 60.64 6.06 2.91 -- - - - - - ----------- --------- 

TOTALS 13.3 600.02 60.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .758 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE I c f s )  : 60.00 

' OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 60.00 
HEADWATER (ft) : 1365.24 
VELOCITY ( f p s )  : 20.35 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  14.459 
UPSTREAM STAGE (ft) : 1366.876 

CAP Structure CAP-I Hydraulic Calculations 
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STAGE ELEVATION - 1352.45 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) (ft) ( f t )  ( c fs )  (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .760 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE-HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 62.00 
HEADWATER ( f t )  : 1367.28 
VELOCITY ( f p s )  : 20.51 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 62.00 
HEADWATER ( f t )  : 1365.48 
VELOCITY ( f p s )  : 20.51 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  14.833 
UPSTREAM STAGE ( f t )  : 1367.279 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1352.48 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  (ft) (cfs) (fps) 

494.66 497.25 .0400 2.2 3.11 .72 66.48 6.65 2.98 
497.25 502.75 .0400 9.5 5.50 1.73 507.06 50.71 5.34 
502.75 505.34 .0400 2.2 3.11 .72 66.48 6.65 2.98 - - - - - - - ----------- --------- 

TOTALS 14.0 640.02 64.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .762 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 64.00 
HEADWATER ( f t )  : 1367.70 
VELOCITY ( fps )  : 20.66 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 64.00 
HEADWATER (ft) : 1365.72 
VELOCITY ( fps )  : 20.66 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t ) 15.220 
UPSTREAM STAGE ( f t )  : 1367.696 

F i l e  = 10310Cl.OUT 
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STAGE ELEVATION - 1352.50 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f p s )  

494.62 497.25 .0400 2.3 3.16 .73 69.44 6.94 3.01 
497.25 502.75 .0400 9.6 5.50 1.75 521.07 52.11 5.40 
502.75 505.38 .0400 2.3 3.16 .73 69.44 6.94 3.01 - - - -- - - ----------- --------- 

TOTALS 14.3 659.96 66.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .765 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF P IPE  
PARTIALLY FULL P IPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 66.00 
HEADWATER (ft) : 1368.12 
VELOCITY ( f p s )  : 20.78 

OUTLET CONTROL RESULTS 
DISCHARGE i c f s )  : 66.00 - ........... - ~~~~~ 

HEADWATER ( f t j '  ! 1365.97 
VELOCITY ( f p s )  : 20.78 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft) : 15.618 
UPSTREAM STAGE (ft) : 1368.122 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1352.53 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  ( f t )  (c fs)  ( fps) 

494.58 497.25 .0400 2.4 3.21 .74 72.46 7.25 3.04 
497.25 502.75 .0400 9.8 5.50 1.78 535.11 53.51 5.46 
502.75 505.42 .0400 2.4 3.21 -74 72.46 7.25 3.04 - - - - - - - ----------- --------- 

TOTALS 14.6 680.03 68.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .767 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS - - - 

DISCHARGE ( c f s )  : 68.00 
HEADWATER ( f t )  : 1368.56 
VELOCITY ( f p s )  : 20.91 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 68.00 
HEADWATER (ft) : 1366.23 
VELOCITY ( f p s )  : 20.91 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft ) : 16.032 
UPSTREAM STAGE (ft) : 1368.564 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1352.56 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  ( f t )  (cfs)  ( fps) ..................................................................................... 

494.54 497.25 .0400 2.5 3.26 .75 75.49 7.55 3.07 
497.25 502.75 .0400 10.0 5.50 1.81 548.99 54.90 5.52 
502.75 505.46 ,0400 2.5 3.26 .75 75.49 7.55 3.07 - - - - - - - ----------- --------- 

TOTALS 14.9 699.97 70.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .769 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 70.00 
HEADWATER ( f t )  : 1369.01 
VELOCITY ( f p s )  : 21.05 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 70.00 
HEADWATER (ft) : 1366.50 
VELOCITY ( f ps )  : 21.05 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  16.455 
UPSTREAM STAGE ( f t )  : 1369.015 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1352.59 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  (ft) (cfs)  ( fps)  

494.49 497.25 .0400 2.5 3.31 .76 78.57 7.86 3.11 
497.25 502.75 .0400 10.1 5.50 1.84 562.89 56.29 5.57 
502.75 505.51 .0400 2.5 3.31 .76 78.57 7.86 3.11 ------- ----------- --------- 

TOTALS 15.2 720.03 72.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .771 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE I c f s )  : 72.00 
HEADWATER ( f t )  ' : 1369.48 
VELOCITY ( f p s )  : 21.17 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 72.00 
HEADWATER ( f t )  : 1366.77 
VELOCITY ( f p s )  : 21.17 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft) 16.895 
UPSTREAM STAGE ( f t )  : 1369.481 

F i l e  = 10310Cl.OUT 
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STAGE ELEVATION - 1352.61 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  ( f t )  (cfs) (fps) 

494.45 497.25 .0400 2.6 3.36 .78 81.67 8.17 3.14 
497.25 502.75 .0400 10.3 5.50 1.86 576.67 57.67 5.63 
502.75 505.55 .0400 2.6 3.36 .7B 81.67 8.17 3.14 

------- ----------- --------- 
TOTALS 15.5 740.01 74.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .773 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 74.00 
HEADWATER (ft) : 1369.96 
VELOCITY ( fps)  : 21.27 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 74.00 
HEADWATER ( f t )  : 1367.06 
VELOCITY ( fps )  : 21.27 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t ) : 17.346 
UPSTREAM STAGE ( f t )  : 1369.960 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1352.64 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  ( f t )  (cfs) (fps) 
------------------- 

494.41 497.25 .0400 2.7 3.41 .79 84.80 8.48 3.16 
497.25 502.75 .0400 10.4 5.50 1.89 590.40 59.04 5.68 
502.75 505.59 .0400 2.7 3.41 .79 84.80 8.48 3.16 - -- - - - - ----------- --------- 

TOTALS 15.8 760.00 76.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .775 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 76.00 
HEADWATER (ft) : 1370.45 
VELOCITY ( fps )  : 21.37 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 76.00 
HEADWATER ( f t )  : 1367.35 
VELOCITY ( fps )  : 21.37 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 17.813 
UPSTREAM STAGE ( f t )  : 1370.453 

CAP S t ruc tu re  CAP-I Hydraul ic  Ca lcu la t ions  
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STAGE ELEVATION = 1352.67 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  ..................................................................................... 

494.38 497.25 .0400 2.8 3.45 .80 87.97 8.80 3.19 
497.25 502.75 .0400 10.5 5.50 1.92 604.06 60.41 5.73 
502.75 505.62 .0400 2.8 3.45 .80 87.97 8.80 3.19 ------- ----------- --------- 

TOTALS 16.0 779.99 78.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .777 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL P IPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 78.00 
HEADWATER (ft) : 1370.96 
VELOCITY ( f p s )  : 21.47 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 78.00 
HEADWATER (ft) : 1367.64 
VELOCITY ( f p s )  : 21.47 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( ft) 18.296 
UPSTREAM STAGE (ft) : 1370.962 

CAP Structure CAP-1 Hydraulic Calculations 
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STAGE ELEVATION = 1352.69 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) (ft) (ft) (cfs)  ( fps) 

494.34 497.25 .0400 2.8 3.50 .81 91.15 9.12 3.22 
497.25 502.75 .0400 10.7 5.50 1.94 617.65 61.77 5.78 
502.75 505.66 .0400 2.8 3.50 .81 91.15 9.12 3.22 ------- ----------- --------- 

TOTALS 16.3 799.96 80.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .779 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 
HEADWATER (ft) : 
VELOCITY ( f ps )  : 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 
HEADWATER (ft) : 
VELOCITY ( f p s )  : 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  18.796 
UPSTREAM STAGE (ft) : 1371.488 

CAP Structure CAP-I Hydraul i c Calculations 
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STAGE ELEVATION = 1352.72 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) (cfs) ( fps) 

494.30 497.25 .0400 2.9 3.55 .82 94.38 9.44 3.25 
497.25 502.75 .0400 10.8 5.50 1.97 631.23 63.12 5.83 
502.75 505.70 ,0400 2.9 3.55 .82 94.38 9.44 3.25 - - - - - - - ----------- --------- 

TOTALS 16.6 820.00 82.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .781 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 82.00 
HEADWATER (ft) : 1372.04 
VELOCITY ( f ps )  : 21.64 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 82.00 
HEADWATER ( f t )  : 1368.26 
VELOCITY ( f p s )  : 21.64 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 19.318 
UPSTREAM STAGE ( f t )  : 1372.036 

CAP Structure CAP-1 Hydraul i c Calculations 
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STAGE ELEVATION = 1352.74 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) (ft) ( f t )  (cfs) (fps) 

494.26 497.25 .0400 3.0 3.59 .83 97.63 9.76 3.28 
497.25 502.75 .0400 11.0 5.50 1.99 644.74 64.47 5.88 
502.75 505.74 .0400 3.0 3.59 .83 97.63 9.76 3.28 - - - - - - - ----------- --------- 

TOTALS 16.9 840.00 84.00 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .783 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 84.00 
HEADWATER ( f t )  : 1372.60 
VELOCITY ( fps)  : 21.72 

@ OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 84.00 
HEADWATER ( f t )  : 1368.58 
VELOCITY ( fps)  : 21.72 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  19.861 
UPSTREAM STAGE ( f t )  : 1372.604 

CAP S t ruc tu re  CAP-1 Hydraul i c  Ca lcu la t ions  

F i l e  = 10310Cl.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-1 45 



HOBCW Vers ion  3.02 Page 46 

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

STAGE ELEVATION = 1352.77 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  ( f t )  (cfs)  ( fps)  

494.22 497.25 .0400 3.1 3.64 .84 100.90 10.09 3.31 
497.25 502.75 .0400 11.1 5.50 2.02 658.16 65.82 5.93 
502.75 505.78 .0400 3.1 3.64 .84 100.90 10.09 3.31 - - - - - - - ----------- --------- 

TOTALS 17.2 859.96 86.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .784 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 86.00 
HEADWATER ( f t )  : 1373.19 
VELOCITY ( f ps )  : 21.77 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 86.00 
HEADWATER ( f t )  : 1368.91 
VELOCITY ( f p s )  : 21.77 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  20.427 
UPSTREAM STAGE ( f t )  : 1373.195 

CAP Structure CAP-1 Hydraulic Calculations 

F i l e  = 10310Cl.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-1 46 



HOBCW Vers ion  3.02 Page 47 

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

STAGE ELEVATION = 1352.79 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  (ft) ( f t )  (cfs)  (fps) ..................................................................................... 

494.19 497.25 .0400 3.1 3.68 .B5 104.21 10.42 3.33 
497.25 502.75 .0400 11.2 5.50 2.04 671.55 67.15 5.98 
502.75 505.81 .0400 3.1 3.68 .85 104.21 10.42 3.33 - - - - - - - ----------- --------- 

TOTALS 17.5 879.97 88.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .786 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 
HEADWATER ( f t )  : 
VELOCITY ( f p s )  : 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 
HEADWATER (ft) : 
VELOCITY ( f ps )  : 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 21.023 
UPSTREAM STAGE ( f t )  : 1373.815 

CAP Structure CAP-1 Hydraulic Calculations 
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STAGE ELEVATION = 1352.82 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) (cfs) ( fps)  ..................................................................................... 

------- ----------- --------- 
TOTALS 17.8 900.02 90.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .788 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE I c f s )  : 90.00 - . - . . .. . . . .. - 
HEADWATER (ft j' 1 1374.47 
VELOCITY ( f ps )  : 21.87 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 90.00 
HEADWATER (ft) : 1369.59 
VELOCITY ( f ps )  : 21.87 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 21.650 
UPSTREAM STAGE ( f t )  : 1374.467 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  
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@ STAGE ELEVATION = 1352.84 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) (ft) ( f t )  (cfs)  ( fps) 

494.11 497.25 .0400 3.3 3.77 .87 110.90 11.09 3.38 
497.25 502.75 .0400 11.5 5.50 2.09 698.19 69.82 6.07 
502.75 505.89 .0400 3.3 3.77 .87 110.90 11.09 3.38 ------- ----------- --------- 

TOTALS 18.0 919.99 92.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .789 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET 

OUTLET 

CONTROL RESULTS . . . . . . . . - . . - . - - . - 
DISCHARGE ( c f s )  : 
HEADWATER ( f t )  : 
VELOCITY ( f p s )  : 

CONTROL RESULTS 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 22.311 
UPSTREAM STAGE (ft) : 1375.151 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1352.86 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) (cfs) (fps) ..................................................................................... 

494.08 497.25 .0400 3.4 3.81 .88 114.28 11.43 3.41 
497.25 502.75 .0400 11.6 5.50 2.11 711.42 71.14 6.12 
502.75 505.92 .0400 3.4 3.81 .88 114.28 11.43 3.41 ----------- --------- 

TOTALS 18.3 939.99 94.00 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .791 --- 
P I P E  SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 94.00 
HEADWATER (ft) : 1375.88 
VELOCITY ( f p s j  : 21.90 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 94.00 
HEADWATER ( f t )  : 1370.30 
VELOCITY (fps) : 21.90 

--- INLET CONTROL GOVERNS --- 
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@ STAGE ELEVATION = 1352.89 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  (ft) (cfs)  ( fps) ..................................................................................... 

494.04 497.25 .0400 3.4 3.85 .89 117.69 11.77 3.44 
497.25 502.75 ,0400 11.8 5.50 2.14 724.61 72.46 6.16 
502.75 505.96 .0400 3.4 3.85 .89 117.69 11.77 3.44 ------- ----------- --------- 

TOTALS 18.6 960.00 96.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .792 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1359.183000 
Tw-DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1359.183000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 96.00 
HEADWATER (ft) : 1376.64 
VELOCITY ( f ps )  : 19.56 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 96.00 
HEADWATER (ft) : 1370.95 
VELOCITY ( f ps )  : 19.58 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) : 23.757 
UPSTREAM STAGE ( f t )  : 1376.644 

CAP S t r u c t u r e  CAP-1 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1352.91 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq  ft) (ft) (ft) (c fs )  ( fps) 

494.01 497.25 .0400 3.5 3.89 .90 121.13 12.11 3.46 
497.25 502.75 .0400 11.9 5.50 2.16 737.77 73.78 6.21 
502.75 505.99 .0400 3.5 3.89 .90 121.13 12.11 3.46 ------- ----------- --------- 

TOTALS 18.9 980.03 98.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .794 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1359.434000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1359.434000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 98.00 
HEADWATER (ft) : 1377.46 
VELOCITY ( f p s )  : 19.97 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 98.00 
HEADWATER(ft) : 1371.71 
VELOCITY ( f p s )  : 19.98 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 24.553 
UPSTREAM STAGE ( f t )  : 1377.463 

CAP S t r u c t u r e  CAP-I H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1352.93 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) (ft) ( f t )  (cfs) (fps) ..................................................................................... 

493.97 497.25 .0400 3.6 3.94 .91 124.57 12.46 3.48 
497.25 502.75 .0400 12.0 5.50 2.18 750.80 75.08 6.25 
502.75 506.03 .0400 3.6 3.94 .91 124.57 12.46 3.48 ------- ----------- --------- 

TOTALS 19.2 999.95 100.00 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .795 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1359.689000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1359.689000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 100.00 
HEADWATER ( f t )  : 1378.33 
VELOCITY ( fps)  : 20.37 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 100.00 
HEADWATER ( f t )  : 1372.47 
VELOCITY ( fps)  : 20.39 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft) : 25.400 
UPSTREAM STAGE ( f t )  : 1378.333 

CAP Structure CAP-I Hydraulic Calculations 
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--- SUMMARY OF RESULTS --- 

Page 54 

FLOW TAILWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(cfs) ( f t )  ( f t )  (ft) 
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--- HOBCW PROJECT DATA --- 

NUMBER OF GROUND STATIONS 
NUMBER OF ROAD STATIONS 
NUMBER OF ROUGNESS COEFFICIENTS 

STREAM SLOPE ( f t l f t)  
MINIMUM FLOW ( c f s )  
MAXIMUM FLOW ( c f s )  
FLOW INCREMENT ( c f s )  

NUMBER OF CULVERTS 
CULVERT CODE 
CULVERT SLOPE Iftlftl 
CULVERT LENGTH ' (ft) ' 
DOWNSTREAM CULVERT INVERT (ft) 

CIRCULAR CULVERT DIAMETER 
ENTRANCE LOSS COEFFICIENT Ke 
CULVERT ROUGHNESS COEFFICIENT 

CAP S t r u c t u r e  CAP-2 H y d r a u l i c  C a l c u l a t i o n s  
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--- CROSS SECTION DESCRIPTION --- 

STATION STATION GROUND ROUGNESS ROAD 
NUMBER ELEVATION FACTOR ELEVATION 

( f t )  ( f t )  (ft) 

CAP Structure CAP-2 Hydraulic Calculations 
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--- HOBCW OUTPUT DATA --- 

STAGE ELEVATION = 1349.84 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  ft) (ft) (ft) (cfs)  (fps) ..................................................................................... 

491.02 491.70 .0440 .2 .96 .24 2.99 .25 1.09 
491.70 508.30 .0440 11.2 16.60 .68 292.81 24.50 2.18 
508.30 508.98 .0440 .2 .96 .24 2.99 .25 1.09 

- - - - - - - ----------- --------- 
TOTALS 11.7 298.78 25.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .472 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 12.50 
HEADWATER ( f t )  : 1355.65 
VELOCITY ( f p s )  : 10.42 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 12.50 
HEADWATER (ft) : 1355.92 
VELOCITY ( f p s )  : 10.42 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  6.080 
UPSTREAM STAGE ( f t )  : 1355.917 

CAP S t r u c t u r e  CAP-2 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1350.18 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  ft) ( f t )  (ft) (cfs)  (fps) ..................................................................................... 

490.68 491.70 .0440 ,5 1.44 .36 8.91 .75 1.43 
491.70 508.30 ,0440 16,9 16.60 1.02 579.92 48.52 2.86 
508.30 509.32 .0440 .5 1.44 .36 8.91 .75 1.43 ------- ----------- --------- 

TOTALS 18.0 597.74 50.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .508 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 
HEADWATER (ft) : 
VELOCITY ( f p s )  : 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 
HEADWATER (ft) : 
VELOCITY ( f ps )  : 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft ) 6.450 
UPSTREAM STAGE ( f t )  : 1356.631 

CAP Structure CAP-2 Hydraulic Calculations 
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STAGE ELEVATION = 1350.46 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
Iftl (ft) (sq ft) (ft) ( f t )  (cfs) (fps) 

490.41 491.70 .0440 .8 1.83 .46 16.82 1.41 1.68 
491.70 508.30 .0440 21.5 16.60 1.29 862.47 72.16 3.36 
508.30 509.59 .0440 .8 1.83 .46 16.82 1.41 1.68 

- - - - - - - ----------- --------- 
TOTALS 23.2 896.11 74.97 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .531 --- 
P I P E  SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF P I P E  
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 37.49 
HEADWATER (ft) : 1356.99 
VELOCITY ( fps)  : 14.37 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 37.49 
HEADWATER (ft) : 1357.21 
VELOCITY ( f p s j  : 14.37 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  6.754 
UPSTREAM STAGE (ft) : 1357.209 

CAP S t ruc tu re  CAP-2 Hydrau l ic  Ca lcu la t i ons  
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STAGE ELEVATION = 1350.69 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  (ft) ( f t )  (cfs) (fps) 

490.17 491.70 .0440 1.2 2.17 .54 26.37 2.21 1.88 
491.70 508.30 .0440 25.4 16.60 1.53 1142.44 95.58 3.76 
508.30 509.83 .0440 1.2 2.17 .54 26.37 2.21 1.88 - - - - - - - ----------- --------- 

TOTALS 27.8 1195.19 100.00 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .548 --- 

P I P E  SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 50.00 
HEADWATER (ft) : 1357.50 
VELOCITY ( fps)  : 15.60 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 50.00 
HEADWATER (ft) : 1357.73 
VELOCITY ( fps)  : 15.60 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  7.033 
UPSTREAM STAGE ( f t )  : 1357.726 

CAP St ruc ture  CAP-2 Hydraul i c  Ca lcu la t ions  
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STAGE ELEVATION - 1350.91 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  

489.95 491.70 .0440 1.5 2.47 .62 37.33 3.12 2.05 
491.70 508.30 .0440 29.0 16.60 1.75 1419.45 118.76 4.10 
508.30 510.05 .0440 1.5 2.47 .62 37.33 3.12 2.05 

- - - - - - - ----------- --------- 
TOTALS 32.0 1494.10 125.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .561 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL P IPE  FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 62.50 
HEADWATER ( f t l  : 1357.97 
VELOCITY ( f p s )  : 16.61 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 62.50 
HEADWATER (ft) : 1358.21 
VELOCITY ( f p s )  : 16.61 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 7.304 
UPSTREAM STAGE (ft) : 1358.210 

CAP S t r u c t u r e  CAP-2 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1351.10 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq  ft) ( f t )  ( f t )  (c fs)  ( fps) ..................................................................................... 

489.76 491.70 .0440 1.9 2.75 .69 49.52 4.14 2.20 
491.70 508.30 ,0440 32.2 16.60 1.94 1693.82 141.72 4.40 
508.30 510.24 .0440 1.9 2.75 .69 49.52 4.14 

- - - ---- 2.20 ----------- --------- 
TOTALS 36.0 1792.87 150.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .572 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 75.00 
HEADWATER I ftl : 1358.45 
VELOCITY ( f p s j  : 17.46 * OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 75.00 
HEADWATER (ft) : 1358.68 
VELOCITY ( f ps )  : 17.46 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  7.574 
UPSTREAM STAGE ( f t )  : 1358.676 

CAP S t r u c t u r e  CAP-2 Hydraul  i c  Cal c u l  at1 ons 

F i l e  = 10310C2.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-2 9 
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STAGE ELEVATION = 1351.28 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  ( sq  ft) ( f t )  ( f t )  (c fs)  (fps) 

489.58 491.70 .0440 2.3 3.00 .75 62.85 5.26 2.33 
491.70 508.30 .0440 35.2 16.60 2.12 1965.91 164.48 4.67 
508.30 510.42 .0440 2.3 3.00 .75 62.85 5.26 2.33 

- - - - - - - ----------- --------- 
TOTALS 39.7 2091.62 175.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUOE NUMBER = .582 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 87.50 
HEADWATER ( f t l  : 1358.97 
VELOCITY ( f p s j  : 18.22 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 87.50 
HEADWATER (ft) : 1359.13 
VELOCITY ( f p s )  : 18.22 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  7.852 
UPSTREAM STAGE ( f t )  : 1359.135 

CAP S t r u c t u r e  CAP-2 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C2.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-2 10 
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.................................................................................... 

STAGE ELEVATION = 1351.45 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  (ft) (cfs) ( fps) ..................................................................................... 

489.41 491.70 .0440 2.6 3.24 .81 77.22 6.46 2.46 
491.70 508.30 .0440 38.1 16.60 2.29 2235.90 187.07 4.91 
508.30 510.59 .0440 2.6 3.24 .81 77.22 6.46 2.46 - - - - - - - ----------- --------- 

TOTALS 43.3 2390.35 199.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .591 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 100.00 
HEADWATER Ift) : 1359.54 
VELOCITY ( f p s j  : 18.87 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 100.00 
HEADWATER (ft) : 1359.60 
VELOCITY ( f p s )  : 18.87 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  8.144 
UPSTREAM STAGE ( f t )  : 1359.597 

CAP S t r u c t u r e  CAP-2 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C2.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-2 11 
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STAGE ELEVATION = 1351.61 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  f t )  (ft) (ft) (cfs)  ( fps) ..................................................................................... 

- - - - - - - ----------- --------- 
TOTALS 46.8 2689.16 224.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .598 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE-HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 112.50 
HEADWATER ( f t )  : 1360.19 
VELOCITY ( f ps )  : 19.46 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 112.50 
HEADWATER (ft) : 1360.07 
VELOCITY ( f ps )  : 19.46 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 8.571 
UPSTREAM STAGE ( f t )  : 1360.186 

CAP S t r u c t u r e  CAP-2 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C2.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-2 12 
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@ STAGE ELEVATION = 1351.77 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  ( f t )  (c fs)  (fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .605 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 124.99 
HEADWATER (ft) : 1360.92 
VELOCITY ( f p s )  : 19.99 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 124.99 
HEADWATER ( f t )  : 1360.56 
VELOCITY ( f p s )  : 19.99 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft) 9.148 
UPSTREAM STAGE ( f t )  : 1360.916 

CAP S t r u c t u r e  CAP-2 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C2.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-2 13 
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STAGE ELEVATION - 1351.91 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  (sq ft) ( f t )  ( f t )  (cfs) (fps) ..................................................................................... 

488.95 491.70 .0440 3.8 3.90 .97 125.91 10.53 2.78 
491.70 508.30 .0440 45.7 16.60 2.75 3034.92 253.92 5.55 
508.30 511.05 .0440 3.8 3.90 .97 125.91 10.53 2.78 ------- ----------- --------- 

TOTALS 53.3 3286.74 274.99 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .612 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF P I P E  
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 137.49 
HEADWATER ( f t )  : 1361.73 
VELOCITY ( fps )  : 20.46 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 137.49 
HEADWATER ( f t )  : 1361.08 
VELOCITY ( fps )  : 20.46 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft ) 9.819 
UPSTREAM STAGE ( f t )  : 1361.734 

CAP S t ruc tu re  CAP-2 Hydrau l ic  Ca lcu la t i ons  

F i l e  = 10310C2.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-2 14 
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STAGE ELEVATION = 1352.06 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  (ft) (cfs) (fps) 

---------- - 

488.80 491.70 .0440 4.2 4.10 1.02 143.82 12.03 2.87 
491.70 508.30 .0440 48.1 16.60 2.90 3297.96 275.93 5.74 
508.30 511.20 .0440 4.2 4.10 1.02 143.82 12.03 2.87 - - - - - - - ----------- --------- 

TOTALS 56.5 3585.60 299.99 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .618 --- 

P I P E  SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 150.00 
HEADWATER (ft) : 1362.64 
VELOCITY ( f p s j  : 20.90 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 150.00 
HEADWATER (ft) : 1361.63 
VELOCITY ( fps )  : 20.90 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 10.585 
UPSTREAM STAGE ( f t )  : 1362.640 

CAP St ruc ture  CAP-2 Hydrau l ic  Ca lcu la t ions  

F i l e  = 10310C2.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-2 15 
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STAGE ELEVATION = 1352.19 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  (ft) (ft) (c fs )  ( fps)  

488.67 491.70 .0440 4.6 4.29 1.07 162.49 13.60 2.96 
491.70 508.30 .0440 50.3 16.60 3.03 3559.40 297.80 5.92 
508.30 511.33 .0440 4.6 4.29 1.07 162.49 13.60 2.96 - - - - - - - ----------- --------- 

TOTALS 59.5 3884.38 324.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .623 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 162.50 
HEADWATER (ft) : 1363.63 
VELOCITY ( f p s )  : 21.29 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 162.50 
HEADWATER ( f t )  : 1362.22 
VELOCITY ( f ps )  : 21.29 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 11.441 
UPSTREAM STAGE (ft) : 1363.632 

CAP S t r u c t u r e  CAP-2 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  - 10310C2.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-2 16 
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.................................................................................... 

STAGE ELEVATION = 1352.32 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  (ft) (cfs) (fps) 

488.54 491.70 .0440 5.0 4.47 1.12 181.90 15.22 3.04 
491.70 508.30 .0440 52.5 16.60 3.16 3819.41 319.55 6.09 
508.30 511.46 .0440 5.0 4.47 1.12 181.90 15.22 - - - - - - - 3.04 ----------- --------- 

TOTALS 62.5 4183.20 349.99 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .628 --- 
PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 175.00 
HEADWATER (ft) : 1364.71 
VELOCITY ( fps)  : 21.63 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 175.00 
HEADWATER (ft) : 1362.84 
VELOCITY ( fps)  : 21.63 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  12.384 
UPSTREAM STAGE ( f t )  : 1364.706 

CAP S t ruc tu re  CAP-2 Hydraul i c Calcu la t ions  

F i l e  = 10310C2.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-2 17 
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.................................................................................... 

STAGE ELEVATION = 1352.45 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  ( f t )  (c fs)  j fps)  ..................................................................................... 

488.41 491.70 .0440 5.4 4.65 1.16 202.01 16.90 3.12 
491.70 508.30 .0440 54.6 16.60 3.29 4078.12 341.20 6.25 
508.30 511.59 .0440 5.4 4.65 1.16 202.01 16.90 3.12 - - - - - - - ----------- --------- 

TOTALS 65.4 4482.14 375.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .633 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 187.50 
HEADWATER ( f t )  : 1365.86 
VELOCITY ( f p s )  : 21.95 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 187.50 
HEADWATER ( f t )  : 1363.52 
VELOCITY ( f p s )  : 21.95 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 13.410 
UPSTREAM STAGE ( f t )  : 1365.859 

CAP Structure CAP-2 Hydraulic Calculations 

F i l e  = 10310C2.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-2 18 



HOBCW Vers ion  3.02 Page 19 
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@ STAGE ELEVATION = 1352.57 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  (ft) (cfs) ( fps) ..................................................................................... 

488.29 491.70 .0440 5.8 4.83 1.21 222.77 18.64 3.20 
491.70 508.30 .0440 56.6 16.60 3.41 4335.30 362.72 6.40 
508.30 511.71 .0440 5.8 4.83 1.21 222.77 18.64 3.20 - - - - - - - ----------- --------- 

TOTALS 68.3 4780.84 399.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .637 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 200.00 
HEADWATER (ft) : 1367.08 
VELOCITY ( f p s j  : 22.22 

@ OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 200.00 
HEADWATER (ft) : 1364.23 
VELOCITY ( f ps )  : 22.22 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) 14.512 
UPSTREAM STAGE ( f t )  : 1367.084 

CAP S t r u c t u r e  CAP-2 Hydraul  i c  C a l c u l a t i o n s  

F i l e  = 10310C2.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-2 19 
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STAGE ELEVATION = 1352.69 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (c fs)  (fps) 

488.17 491.70 .0440 6.2 4.99 1.25 244.19 20.43 3.28 
491.70 508.30 .0440 58.6 16.60 3.53 4591.32 384.14 6.55 
508.30 511.83 .0440 6.2 4.99 1.25 244.19 20.43 3.28 ------- ----------- --------- 

TOTALS 71.1 5079.70 425.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .642 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 212.50 
HEADWATER (ft) : 1368.38 
VELOCITY ( f p s j  : 22.45 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 212.50 
HEADWATER ( f t l  : 1364.99 
VELOCITY ( fps)  : 22.45 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 15.690 
UPSTREAM STAGE ( f t )  : 1368.381 

CAP S t ruc tu re  CAP-2 Hydraul i c  Ca lcu la t ions  

F i l e  = 10310C2.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-2 20 
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@ STAGE ELEVATION = 1352.81 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  ft) ( f t )  ( f t )  (cfs)  (fps) ..................................................................................... 

488.05 491.70 .0440 6.7 5.16 1.29 266.21 22.27 3.35 
491.70 508.30 .0440 60.6 16.60 3.65 4845.89 405.44 6.70 
508.30 511.95 .0440 6.7 5.16 1.29 266.21 22.27 3.35 ------- ----------- --------- 

TOTALS 73.9 5378.31 449.98 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .646 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 224.99 
HEADWATER f f t )  : 1369.75 
VELOCITY ( f p s j  : 22.64 

@ OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 224.99 
HEADWATER (ft) : 1365.80 
VELOCITY ( f p s )  : 22.64 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 16.942 
UPSTREAM STAGE (ft) : 1369.750 

CAP Structure CAP-2 Hydraulic Calculations 

F i l e  = 10310C2.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-2 21 
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STAGE ELEVATION - 1352.92 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
(ft) ( f t )  (sq ft) .................................... 

487.94 491.70 .0440 7.1 
491.70 508.30 .0440 62.4 
508.30 512.06 .0440 7.1 ------- 

TOTALS 76.6 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
( f t )  ( f t )  (cfs) (fps) .------------------------------------------------- 

5.32 1.33 288.86 24.17 3.42 
16.60 3.76 5099.57 426.66 6.83 
5.32 1.33 288.86 24.17 3.42 ----------- --------- 

5677.28 475.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .650 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 237.50 
HEADWATER ( f t )  : 1371.20 
VELOCITY ( fps )  : 22.77 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 237.50 
HEADWATER (ft) : 1366.65 
VELOCITY ( fps )  : 22.77 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  18.275 
UPSTREAM STAGE (ft) : 1371.196 

CAP S t ruc tu re  CAP-2 Hydraul i c Calcu la t ions  

F i l e  = 10310C2.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-2 22 



HOBCW Version 3.02 Page 23 

STAGE ELEVATION = 1353.03 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) (ft) (ft) (cfs) (fps) 

487.83 491.70 .0440 7.5 5.48 1.37 312.07 26.11 3.48 
491.70 508.30 .0440 64.3 16.60 3.87 5351.93 447.77 6.97 
508.30 512.17 .0440 7.5 5.48 1.37 312.07 26.11 3.48 ------- ----------- --------- 

TOTALS 79.3 5976.06 499.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = ,653 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PROBABLE HYDRAULIC JUMP DOWNSTREAM OF PIPE 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 250.00 
HEADWATER (ft) : 1372.73 
VELOCITY ( fps)  : 22.83 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 250.00 
HEADWATER ( f t )  : 1367.55 
VELOCITY ( fps )  : 22.83 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 19.695 
UPSTREAM STAGE ( f t )  : 1372.727 

F i l e  = 10310C2.OUT 

CAP St ruc ture  CAP-2 Hydrau l ic  Ca lcu la t ions  

February 9, 1991 Sect. 3.2.2.3, Page CAP-2 23 
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STAGE ELEVATION = 1353.14 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  ( f t )  (c fs)  (fps) 

487.72 491.70 .0440 7.9 5.63 1.41 335.83 28.10 3.55 
491.70 508.30 .0440 66.1 16.60 3.98 5603.13 468.79 7.10 
508.30 512.28 .0440 7.9 5.63 1.41 335.83 28.10 3.55 - - - - - - - ----------- --------- 

TOTALS 81.9 6274.79 524.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .657 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1359.917000 
CULVERT NORMAL DEPTH > TW DEPTH > CULVERT CRITICAL DEPTH 
STARTING DOWNSTREAM EGL = 1359.923000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 262.49 
HEADWATER ( f t )  : 1374.36 
VELOCITY ( f p s )  :' 20.89 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 262.49 
HEADWATER ( f t )  : 1368.94 
VELOCITY ( f p s )  : 20.90 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 21.218 
UPSTREAM STAGE ( f t )  : 1374.358 

CAP S t r u c t u r e  CAP-2 Hydraul  i c  C a l c u l a t i o n s  

F i l e  = 10310C2.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-2 24 
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STAGE ELEVATION = 1353.25 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq  ft) ( f t )  (ft) (cfs) (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .660 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1360.581000 
TAILWATER DEPTH > CULVERT NORMAL DEPTH 
STARTING DOWNSTREAM EGL = 1360.682000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 275.00 
HEADWATER (ft) : 1376.11 
VELOCITY ( f ps )  : 21.88 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 275.00 
HEADWATER (ft) : 1370.61 
VELOCITY ( f ps )  : 21.88 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 22.868 
UPSTREAM STAGE (ft) : 1376.113 

CAP Structure CAP-2 Hydraulic Calculations 
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STAGE ELEVATION = 1353.35 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  (ft) (cfs)  (fps) 

487.51 491.70 .0440 8.8 5.92 1.48 385.00 32.21 3.67 
491.70 508.30 .0440 69.5 16.60 4.19 6102.64 510.58 7.34 
508.30 512.49 .0440 8.8 5.92 1.48 385.00 32.21 3.67 - - - - - - - ----------- --------- 

TOTALS 87.1 6872.64 575.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .663 --- 
P I P E  SLOPE I S  SUBCRITICAL 
EGLCRIT = 1361.276000 
TAILWATER DEPTH > CULVERT NORMAL DEPTH 
STARTING DOWNSTREAM EGL = 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 287.50 
HEADWATER ( f t )  : 1378.02 
VELOCITY ( fps )  : 22.88 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 287.50 
HEADWATER ( f t )  : 1372.33 
VELOCITY ( fps )  : 22.88 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( ft) 24.673 
UPSTREAM STAGE ( f t )  : 1378.022 

CAP S t ruc tu re  CAP-2 Hydraul ic  Ca lcu la t ions  
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STAGE ELEVATION = 1353.45 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  (ft) (ft) (cfs) (fps) 

487.41 491.70 .0440 9.2 6.07 1.52 410.33 34.33 3.73 
491.70 508.30 .0440 71.2 16.60 4.29 6350.63 531.33 7.46 
508.30 512.59 .0440 9.2 6.07 1.52 410.33 34.33 3.73 - - - - - - - ----------- --------- 

TOTALS 89.6 7171.29 599.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .666 --- 
. -. - - - -  
EGLCRIT = 1361.999000 
TAILWATER DEPTH > CULVERT NORMAL DEPTH 
STARTING DOWNSTREAM EGL = 1362.300000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 

a DISCHARGE (cfs)  : 300.00 
HEADWATER (ft) : 1380.12 
VELOCITY ( fps) : 23.87 

OUTLET CONTROL RESULTS 
DISCHARGE lcfsl : 300.00 - - - . . . . . . . .. - .....- 

HEADWATER (ft j '  : 1374.11 
VELOCITY ( fps) : 23.87 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t ) : 26.672 
UPSTREAM STAGE ( f t )  : 1380.123 

CAP Structure CAP-2 Hydraul ic Calculat ions 
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STAGE ELEVATION = 1353.55 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
( f t )  ( f t )  (sq f t )  .................................... 

487.31 491.70 .0440 9.6 
491.70 508.30 .0440 72.9 
508.30 512.69 .0440 9.6 ------- 

TOTALS 92.1 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
( f t )  ( f t )  ( c fs )  ( fps)  

6.21 1.55 436.17 36.49 3.79 
16.60 4.39 6597.66 552.00 7.58 
6.21 1.55 436.17 36.49 3.79 ----------- --------- 

7469.99 624.98 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .669 --- 
PIPE SLOPE I S  SUBCRITICAL 
FGI~CRIT  = 1362.753000 - - - - . . - . - - - - . . - - - - - 
TAILWATER DEPTH > CULVERT NORMAL DEPTH 
STARTING DOWNSTREAM EGL = 1363.152000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE I c f s )  : 312.49 - - - . . . . . . . .. - 
HEADWATER i f t j '  : 1382.47 
VELOCITY ( f p s )  : 24.87 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 312.49 
HEADWATER ( f t )  : 1375.97 
VELOCITY ( f p s )  : 24.87 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 28.916 
UPSTREAM STAGE (ft) : 1382.466 

CAP S t r u c t u r e  CAP-2 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1353.65 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

------- ----------- --------- 
TOTALS 94.6 7768.77 649.98 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .672 --- 
PIPE SLOPE I S  SUBCRITICAL 

~ A ~ L W A T E R  D E P T H ~ ~ ~ C U L V E R T  NORMAL DEPTH 
STARTING DOWNSTREAM EGL = 1364.033000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 324.99 
HEADWATER ( f t )  : 1385.11 
VELOCITY ( fps)  : 25.86 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 324.99 
HEADWATER (ft) : 1377.90 
VELOCITY ( fps)  : 25.86 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft) : 31.468 
UPSTREAM STAGE (ft) : 1385.115 

CAP Structure CAP-2 Hydraulic Calculations 
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--- SUMMARY OF RESULTS --- 

FLOW TAILWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(cfs) (ft) ( f t )  (ft) ........................................................... 

CAP S t r u c t u r e  CAP-2 H y d r a u l i c  C a l c u l a t i o n s  
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HYDRAULICS OF BRIDGE AND CULVERT WATERWAYS 
COPYRIGHT 1987 
ALL RIGHTS RESERVED 

GALILEO SOFTWARE 
16 RANCH ROAD 
CHELMSFORD, MA 01824 

VERSION 3.02 
SERIAL NUMBER 1003 
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--- HOBCW PROJECT DATA --- 

NUMBER OF GROUND STATIONS : 6 
NUMBER OF ROAD STATIONS : 0 
NUMBER OF ROUGNESS COEFFICIENTS : 6 

STREAM SLOPE ( f t / f t )  : .00700 
MINIMUM FLOW (cfs)  : 250.00 
MAXIMUM FLOW (cfs)  : 5000.00 
FLOW INCREMENT (cfs)  : 250.00 

NUMBER OF CULVERTS 
CULVERT CODE . . - . -. . . . . - - . 
CULVERT SLOPE ( f t f f t )  : .00010 
CULVERT LENGTH ( f t )  : 156.00 
DOWNSTREAM CULVERT INVERT ( f t )  : 1377.17 

BOX CULVERT WIDTH ( f t )  : 67.70 
BOX CULVERT HEIGHT (ft) 7.00 
ENTRANCE LOSS COEFFICIENT Ke .2 
CULVERT ROUGHNESS COEFFICIENT .012 

CAP Structure CAP-3 Hydraulic Calculations 

Page 2 
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--- CROSS SECTION DESCRIPTION --- 

a STATION STATION GROUND ROUGNESS ROAD 
NUMBER ELEVATION FACTOR ELEVATION 

( f t )  ( f t )  ( f t )  

CAP Structure CAP-3 Hydraulic Calculations 

F i l e  = 10310C3.OUT February 9, 1991 Sect. 3.2.2.3,  Page CAP-3 3 
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HOBCW OUTPUT DATA --- 

STAGE ELEVATION - 1365.15 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  (ft) (cfs) (fps) ..................................................................................... 

491.87 494.75 .0400 4.5 4.27 1.06 175.28 14.66 3.24 
494.75 505.25 .0400 33.1 10.50 3.15 2637.51 220.67 6.68 
505.25 508.13 .0400 4.5 4.27 1.06 175.28 14.66 3.24 - - - - - - - ----------- --------- 

TOTALS 42.1 2988.07 250 .OO 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .697 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1378.297000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1378.297000 
PARTIAL PIPE FLOW @ 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 250.00 
HEADWATER ( f t )  : 1378.27 
VELOCITY ( fps)  : 1.88 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 250.00 
HEADWATER ( f t )  : 1378.44 
VELOCITY ( fps)  : 4.91 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  13.288 
UPSTREAM STAGE ( f t )  : 1378.436 

CAP S t r u c t u r e  CAP-3 Hydraul  i c C a l c u l a t i o n s  
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STAGE ELEVATION - 1366.53 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  

459.95 491.00 .0400 6.6 31.06 .21 87.52 7.32 1.11 
491.00 494.75 .0400 9.3 5.56 1.67 485.63 40.63 4.38 
494.75 505.25 .0400 47.5 10.50 4.53 4830.00 404.11 8.50 
505.25 509.00 .0400 9.3 5.56 1.67 485.63 40.63 4.38 
509.00 540.05 .0400 6.6 31.06 .21 87.52 7.32 1.11 

- - - - - - - ----------- --------- 
TOTALS 79.3 5976.30 500.01 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.390 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1378.958000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1378.958000 
PARTIAL P IPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 500.01 
HEADWATER (ft) : 1378.83 
VELOCITY ( f p s )  : 2.45 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 500.01 
HEADWATER (ft) : 1379.14 
VELOCITY ( f p s )  : 6.18 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) : 12.610 
UPSTREAM STAGE (ft) : 1379.136 

CAP St ruc ture  CAP-3 Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION = 1367.10 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  ( f t )  (cfs) (fps) 

418.18 491.00 .0400 36.3 72.83 .50 849.49 71.07 1.96 
491.00 494.75 ,0400 11.4 5.56 2.06 686.88 57.47 5.03 
494.75 505.25 .0400 53.5 10.50 5.10 5890.72 492.85 9.21 
505.25 509.00 .0400 11.4 5.56 2.06 686.88 57.47 5.03 
509.00 581.82 .0400 36.3 72.83 .50 849.49 71.07 1.96 ------- ----------- --------- 

TOTALS 149.1 8963.47 749.94 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.434 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT - 1379.513000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1379.513000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 749.94 
HEADWATER (ft) : 1379.35 
VELOCITY ( fps )  : 2.85 

UUI'LET CONTROL RESULTS 
DISCHARGE ( c f s )  : 749.94 
HEADWATER ( f t l  : 1379.72 
VELOCITY ( fps )  : 7.08 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( ft) 12.622 
UPSTREAM STAGE ( f t )  : 1379.721 

CAP St ruc ture  CAP-3 Hydraul i c Calcu la t ions  
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STAGE ELEVATION = 1367.44 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
( f t )  ( f t )  (sq ft) 

393.06 491.00 .0400 65.7 
491.00 494.75 .0400 12.7 
494.75 505.25 .0400 57.1 
505.25 509.00 .0400 12.7 
509.00 606.94 .0400 65.7 ------- 

TOTALS 214.1 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
( f t )  ( f t )  (cfs) (fps) 

97.95 .67 1872.01 156.62 2.38 
5.56 2.29 820.98 68.69 5.40 

10.50 5.44 6568.46 549.56 9.62 
5.56 2.29 820.98 68.69 5.40 

97.95 .67 1872.01 156.62 2.38 ----------- --------- 
11954.43 1000.18 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.325 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1380.009000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1380.009000 
PARTIAL P I P E  FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1000.18 
HEADWATER (ft) : 1379.85 
VELOCITY ( fps)  : 3.18 

OUTLET CONTROL RESULTS 
DISCHARGE f c f s l  : 1000.18 
HEADWATER (ft)' : 1380.24 
VELOCITY ( fps)  : 7.79 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) 12.801 
UPSTREAM STAGE ( f t )  : 1380.243 

CAP S t ruc tu re  CAP-3 Hydraul ic  Ca lcu la t ions  
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STAGE ELEVATION - 1367.70 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( fps)  ..................................................................................... 

374.23 491.00 .0400 93.4 116.78 .80 2991.84 250.32 2.68 
491.00 494.75 .0400 13.7 5.56 2.46 927.68 77.62 5.67 
494.75 505.25 .0400 59.9 10.50 5.70 7095.70 593.67 9.92 
505.25 509.00 .0400 13.7 5.56 2.46 927.68 77.62 5.67 
509.00 625.77 .0400 93.4 116.78 .80 2991.84 250.32 2.68 - - - - - - - ----------- --------- 

TOTALS 274.1 14934.74 1249.53 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.236 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1380.463000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1380.463000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1249.53 
HEADWATER (ft) : 1380.32 
VELOCITY ( f p s )  : 3.45 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1249.53 
HEADWATER (ft) : 1380.72 
VELOCITY ( f p s )  : 8.39 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) : 13.020 
UPSTREAM STAGE (ft) : 1380.721 

CAP S t r u c t u r e  CAP-3 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1367.91 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  (ft) ( f t )  (c fs)  (fps) ..................................................................................... 

358.71 491.00 .0400 119.9 132.30 .91 4173.42 349.17 2.91 
491.00 494.75 .0400 14.5 5.56 2.61 1019.54 85.30 5.89 
494.75 505.25 .0400 62.1 10.50 5.91 7542.58 631.06 10.16 
505.25 509.00 .0400 14.5 5.56 2.61 1019.54 85.30 5.89 
509.00 641.29 .0400 119.9 132.30 .91 4173.42 349.17 2.91 

- -- - - -- ----------- --------- 
TOTALS 330.9 17928.50 1500.01 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.167 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1380.890000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1380.890000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1500.01 
HEADWATER ( f t )  : 1380.76 
VELOCITY ( fps)  : 3.17 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1500.01 
HEADWATER ( f t )  : 1381.17 
VELOCITY ( fps)  : 8.92 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( ft) : 13.257 
UPSTREAM STAGE ( f t )  : 1381.170 

CAP St ruc ture  CAP-3 Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION = 1368.10 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) (ft) (ft) (cfs) (fps) 

TOTALS 

--- SUPERCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = 1.113 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1381.291000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1381.291000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1749.22 
HEADWATER (ft) : 1381.19 
VELOCITY ( f p s )  : 3.69 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1749.22 
HEADWATER (ft) : 1381.59 
VELOCITY ( f ps )  : 9.39 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  13.497 
UPSTREAM STAGE ( f t )  : 1381.593 

CAP S t r u c t u r e  CAP3  H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1368.26 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
(ft) (ft) ( s q  ft) .................................... 

333.61 491.00 .0400 169.8 
491.00 494.75 .0400 15.8 
494.75 505.25 .0400 65.7 
505.25 509.00 .0400 15.8 
509.00 666.39 .0400 169.8 ------- 

TOTALS 436.8 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 

--- SUPERCRITICAL FLOW I N  CHANNEL. FROUDE NUMBER = 1.070 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1381.676000 
TW DEPTH < CULVERT CRIT  DEPTH. SETTING OUTLET ELEV TO CRIT ICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. @ STARTING DOWNSTREAM EGL = 1381.676000 
PARTIAL P IPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1999.90 
HEADWATER (ft) : 1381.60 
VELOCITY ( f p s )  : 4.22 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1999.90 
HEADWATER (ft) : 1382.00 
VELOCITY ( f p s )  : 9.81 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 13.741 
UPSTREAM STAGE (ft) : 1381.998 

CAP S t r u c t u r e  CAP-3 H y d r a u l  i c  C a l c u l a t i o n s  

F i l e  = 10310C3.OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page CAP-3 11 



HOBCW Version 3.02 Page 12 

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

STAGE ELEVATION = 1368.40 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  (ft) (cfs) (fps) 

323.02 491.00 .0400 193.4 168.00 1.15 7891.21 660.23 3.41 
491.00 494.75 .0400 16.3 5.56 2.94 1243.70 104.06 6.38 
494.75 505.25 .0400 67.2 10.50 6.40 8611.13 720.46 10.72 
505.25 509.00 .0400 16.3 5.56 2.94 1243.70 104.06 6.38 
509.00 676.98 .0400 193.4 168.00 1.15 7891.21 660.23 3.41 - - - - - - - ----------- --------- 

TOTALS 486.6 26880.95 2249.02 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.035 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1382.042000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1382.042000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 2249.02 
HEADWATER (ft) : 1382.00 
VELOCITY ( fps)  : 4.75 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 2249.02 
HEADWATER (ft) : 1382.38 
VELOCITY ( fps )  : 10.21 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 13.981 
UPSTREAM STAGE ( f t )  : 1382.384 

CAP S t ruc tu re  CAP-3 Hydraul i c Calcu la t ions  

F i l e  - 10310C3.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-3 12 
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STAGE ELEVATION = 1368.54 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  ..................................................................................... 

313.25 491.00 .0400 216.5 177.77 1.22 9175.14 767.65 3.55 
491.00 494.75 .0400 16.8 5.56 3.03 1308.13 109.45 6.51 
494.75 505.25 .0400 68.6 10.50 6.54 8913.40 745.75 10.87 
505.25 509.00 .0400 16.8 5.56 3.03 1308.13 109.45 6.51 
509.00 686.75 .0400 216.5 177.77 1.22 9175.14 767.65 3.55 - - - - - - - ----------- --------- 

TOTALS 535.4 29879.93 2499.93 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.005 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1382.398000 
TW DEPTH < CULVERT CRIT  DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1382.398000 
PARTIAL P IPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2499.93 
HEADWATER (ft) : 1382.39 
VELOCITY ( f p s )  : 5.28 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2499.93 
HEADWATER (ftl : 1382.76 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( ft) : 14.223 
UPSTREAM STAGE (ft) : 1382.759 

CAP S t r u c t u r e  CAP-3 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C3.OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page CAP-3 13 
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STAGE ELEVATION = 1368.66 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  ( f t )  (c fs)  ( fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .981 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1382.739000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1382.739000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2748.37 
HEADWATER ( f t )  : 1382.76 
VELOCITY ( f p s )  : 5.80 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2748.37 
HEADWATER ( f t )  : 1383.12 
VELOCITY ( f p s )  : 10.91 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  14.459 
UPSTREAM STAGE ( f t )  : 1383.119 

CAP S t r u c t u r e  CAP-3 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C3.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-3 14 
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@ STAGE ELEVATION = 1368.78 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) (c f s )  ( fps)  

295.85 491.00 .0400 261.0 195.16 1.34 11768.69 984.64 3.77 
491.00 494.75 .0400 17.7 5.56 3.19 1426.02 119.31 6.73 
494.75 505.25 .0400 71.1 10.50 6.77 9461.79 791.63 11.13 
505.25 509.00 .0400 17.7 5.56 3.19 1426.02 119.31 6.73 
509.00 704.15 .0400 261.0 195.16 1.34 11768.69 984.64 3.77 - - - - - - - ----------- --------- 

TOTALS 628.5 35851.22 2999.53 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .960 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1383.074000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1383.074000 
PARTIAL PIPE FLOW 

@ INLET CONTROL RESULTS 
DISCHARGE ( c f s l  : 2999.53 
HEADWATER (ft). : 1383.14 
VELOCITY ( f p s )  : 6.33 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2999.53 
HEADWATER f f t )  : 1383.47 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) 14.696 
UPSTREAM STAGE (ft) : 1383.471 

CAP Structure CAP-3 Hydraulic Calculations 

F i l e  = 10310C3.OUT F e b r u a r y  9, 1991 Sec t .  3.2.2.3, Page CAP-3 15 
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STAGE ELEVATION = 1368.88 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  ( f t )  (c fs)  (fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .941 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1383.398000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1383.398000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3250.30 
HEADWATER (ft) : 1383.51 
VELOCITY ( f ps )  : 6.86 

OUTLET CONTROL RESULTS ~ - - - -  ~- 

DISCHARGE ( c f s )  : 3250.30 
HEADWATER ( f t )  : 1383.81 
VELOCITY ( f p s )  : 11.54 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  14.931 
UPSTREAM STAGE (ft) : 1383.814 

CAP S t r u c t u r e  CAP-3 H y d r a u l i c  C a l c u l a t i o n s  

~ i l e  = 10310C3.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-3 16 
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@ STAGE ELEVATION = 1368.99 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) (ft) (ft) (cfs) ( fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .925 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1383.713000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1383.713000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3499.34 
HEADWATER (ft) : 1383.88 
VELOCITY ( f ps )  : 7.38 

OUTLET CONTROL RESULTS 
DISCHARGE f c f s )  : 3499.34 
HEADWATER ( f t ) '  : 1384.15 
VELOCITY ( f p s )  : 11.83 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) : 15.160 
UPSTREAM STAGE (ft) : 1384.145 

CAP S t r u c t u r e  CAP-3 Hydraul  i c  C a l c u l a t i o n s  

F i l e  = 10310C3.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-3 17 
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STAGE ELEVATION = 1369.08 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (cfs) (fps) 

273.47 491.00 .0400 324.3 217.55 1.49 15720.57 1315.28 4.06 
491.00 494.75 .0400 18.9 5.56 3.40 1583.65 132.50 7.02 
494.75 505.25 .0400 74.4 10.50 7.08 10186.57 852.27 11.46 
505.25 509.00 .0400 18.9 5.56 3.40 1583.65 132.50 7.02 
509.00 726.53 .0400 324.3 217.55 1.49 15720.57 1315.28 4.06 ------- ----------- --------- 

TOTALS 760.7 44795.01 3747.82 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .911 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1384.019000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1384.019000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3747.82 
HEADWATER ( f t )  : 1384.24 
VELOCITY ( fps )  : 7.91 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3747.82 
HEADWATER ( f t )  : 1384.47 
VELOCITY ( fps )  : 12.10 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  15.386 
UPSTREAM STAGE ( f t )  : 1384.468 

CAP S t ruc tu re  CAP-3 Hydraul i c  Cal c u l  a t 1  ons 

F i l e  = 10310C3.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-3 18 
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@ STAGE ELEVATION = 1369.17 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  (ft) (cfs) (fps) 

266.67 491.00 .0400 344.9 224.35 1.54 17066.27 1427.87 4.14 
491.00 494.75 .0400 19.2 5.56 3.46 1632.87 136.62 7.11 
494.75 505.25 .0400 75.3 10.50 7.17 10411.14 871.06 11.56 
505.25 509.00 .0400 19.2 5.56 3.46 1632.87 136.62 7.11 
509.00 733.33 .0400 344.9 224.35 1.54 17066.27 1427.87 4.14 - - - - - - - ----------- --------- 

TOTALS 803.6 47809.42 4000.02 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .899 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1384.323000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1384.323000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (cfs) : 4000.02 
HEADWATER (ft) : 1384.61 
VELOCITY ( fps) : 8.44 

OUTLET CONTROL RESULTS 
DISCHARGE (cfs) : 4000.02 
HEADWATER (ft) : 1384.79 
VELOCITY (fps) : 12.36 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  15.614 
UPSTREAM STAGE (ft) : 1384.789 

CAP S t ruc tu re  CAP-3 Hydraul i c  Calcu la t ions  

F i l e  = 10310C3.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-3 19 
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STAGE ELEVATION = 1369.26 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  ( f t )  (c fs)  (fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .888 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1384.619000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1384.619000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4251.45 
HEADWATER ( f t )  : 1384.99 
VELOCITY ( f ps )  : 8.97 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4251.45 
HEADWATER ( f t )  : 1385.10 
VELOCITY ( f p s )  : 12.62 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) : 15.839 
UPSTREAM STAGE ( f t )  : 1385.102 

CAP S t r u c t u r e  CAP-3 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C3.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-3 20 
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@ STAGE ELEVATION = 1369.35 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

254.03 491.00 .0400 384.8 236.99 1.62 19751.89 1652.56 4.29 
491.00 494.75 .0400 19.9 5.56 3.58 1725.89 144.40 7.27 
494.75 505.25 .0400 77.2 10.50 7.35 10833.42 906.39 11.75 
505.25 509.00 .0400 19.9 5.56 3.58 1725.89 144.40 7.27 
509.00 745.97 .0400 384.8 236.99 1.62 19751.89 1652.56 4.29 - - - - - - - ----------- --------- 

TOTALS 886.6 53788.98 4500.31 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .878 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1384.907000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1384.907000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 4500.31 
HEADWATER (ft) : 1385.37 
VELOCITY ( f p s j  : 9.50 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 4500.31 
HEADWATER (ft) : 1385.41 
VELOCITY ( fps)  : 12.86 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 16.058 
UPSTREAM STAGE (ft) : 1385.406 

CAP S t ruc tu re  CAP-3 Hydrau l ic  Ca lcu la t ions  

F i l e  = 10310C3.OUT 
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STAGE ELEVATION = 1369.43 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  ( f t )  (c fs)  (fps) ..................................................................................... 

248.13 491.00 .0400 404.3 242.90 1.66 21091.73 1764.66 4.37 
491.00 494.75 .0400 20.2 5.56 3.63 1770.05 148.09 7.34 
494.75 505.25 .0400 78.0 10.50 7.43 11033.02 923.09 11.83 
505.25 509.00 .0400 20.2 5.56 3.63 1770.05 148.09 7.34 
509.00 751.87 .0400 404.3 242.90 1.66 21091.73 1764.66 4.37 - - - - - - - ----------- --------- 

TOTALS 926.9 56756.59 4748.60 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = ,869 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT - 1385.189000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1385.189000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4748.60 
HEADWATER (ft) : 1385.75 
VELOCITY ( f p s )  : 10.02 

OUTLET CONTROL RESULTS ~ 

DISCHARGE ( c f s )  : 4748.60 
HEADWATER ( f t )  : 1385.70 
VELOCITY ( f p s )  : 13.09 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  16.321 
UPSTREAM STAGE ( f t )  : 1385.751 

CAP S t r u c t u r e  CAP-3 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C3.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-3 22 
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STAGE ELEVATION = 1369.51 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

242.37 491.00 .0400 423.6 248.65 1.70 22450.51 1878.34 4.43 
491.00 494.75 .0400 20.5 5.56 3.68 1813.51 151.73 7.41 
494.75 505.25 .0400 78.8 10.50 7.51 11228.90 939.48 11.92 
505.25 509.00 .0400 20.5 5.56 3.68 1813.51 151.73 7.41 
509.00 757.63 .0400 423.6 248.65 1.70 22450.51 1878.34 4.43 - - - - - - - ----------- --------- 

TOTALS 967.0 59756.93 4999.62 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .861 --- 
P I P E  SLOPE I S  SUBCRITICAL 

FCl CRTT = 1385.469000 - - - - . . - . - - - - . . - - - - - 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1385.469000 
PARTIAL PIPE FLOW 

@ INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 4999.62 
HEADWATER (ft) : 1386.15 
VELOCITY ( fps)  : 10.55 

OUTLET CONTROL RESULTS .. -- - - 

DISCHARGE ( c f s )  : 4999.62 
HEADWATER (ft) : 1386.00 
VELOCITY ( fps)  : 13.32 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  16.639 
UPSTREAM STAGE (ft) : 1386.147 

F i l e  = 10310C3.OUT 

CAP St ruc ture  CAP-3 Hydrau l ic  Ca lcu la t ions  

February 9, 1991 Sect. 3.2.2.3, Page CAP-3 23 
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--- SUMMARY OF RESULTS --- 

Page 24 

FLOW TAI LWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(cfs) ( f t )  ( f t )  ( f t )  

2748.37 1368.66 1383.12 14.46 
2999.53 1368.78 1383.47 14.70 
3250.30 1368.88 1383.81 14.93 
3499.34 1368.99 1384.15 15.16 
3747.82 1369.08 1384.47 15.39 
4000.02 1369.17 1384.79 15.61 
4251.45 1369.26 1385.10 15.84 
4500.31 1369.35 1385.41 16.06 
4748.60 1369.43 1385.75 16.32 
4999.62 1369.51 1386.15 16.64 

A A A A A A A A A A A A A A A h A A A A A A A A A A h h h A A A  z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z  
AzAzAzAzAzAzAzAzAzAzAzAzAzAzAzAzAzAzAzAzAzAzAzAzAzAz 

CAP S t ruc tu re  CAP-3 Hydraul i c  Ca lcu la t ions  

F i l e  = 10310C3.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-3 24 
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HYDRAULICS OF BRIDGE AND CULVERT WATERWAYS 
COPYRIGHT 1987 
ALL RIGHTS RESERVED 

GALILEO SOFTWARE 
16 RANCH ROAD 
CHELMSFORD, MA 01824 

VERSION 3.02 
SERIAL NUMBER 1003 

F i l e  = 10310C4.OUT 

CAP S t r u c t u r e  CAP-4 Hydraul  i c  C a l c u l a t i o n s  
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--- HOBCW PROJECT DATA --- 

NUMBER OF GROUND STATIONS : 11 
NUMBER OF ROAD STATIONS : 0 
NUMBER OF ROUGNESS COEFFICIENTS : 11 

STREAM SLOPE ( f t / f t )  
MINIMUM FLOW ( c f s )  
MAXIMUM FLOW ( c f s )  
FLOW INCREMENT ( c f s )  

NUMBER OF CULVERTS 1 
CULVERT CODE : 41554 
CULVERT SLOPE ( f t / f t )  : .00070 
CULVERT LENGTH ( f t )  : 157.00 
DOWNSTREAM CULVERT INVERT ( f t )  : 1376.60 

BOX CULVERT WIDTH ( f t )  : 67.50 
BOX CULVERT HEIGHT ( f t )  : 7.00 
ENTRANCE LOSS COEFFICIENT Ke .2 
CULVERT ROUGHNESS COEFFICIENT .012 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  
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--- CROSS SECTION DESCRIPTION --- 
STATION STATION GROUND ROUGNESS ROAD 
NUMBER ELEVATION FACTOR ELEVATION 

( f t )  (ft) ( f t )  

CAP Structure  CAP-4 Hydraul ic  Ca lcu la t ions  

F i l e  = 10310C4.OUT February 9,  1991 Sect.  3 .2 .2 .3 ,  Page CAP-4 3 
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--- HOBCW OUTPUT DATA --- 

STAGE ELEVATION = 1358.00 I 
STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

453.84 454.00 .0400 .O .62 .08 .33 .03 .57 
454.00 500.00 .0400 36.8 46.00 .80 1178.99 98.64 2.68 
500.00 501.25 .0400 .6 1.60 .39 12.42 1.04 1.66 ------- ----------- --------- 

TOTALS 37.5 1191.73 99.71 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .529 --- 
P I P E  SLOPE I S  SUBCRITICAL 

EGLCRIT = 1377.212000 
Tw-DEPTH < CULVEUT~CRIT~DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT  EGL. RESETTING STARTING EGL TO CRIT ICAL EGL. 
STARTING DOWNSTREAM EGL = 1377.212000 
PARTIAL P IPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 99.71 
HEADWATER (ft) : 1377.44 
VELOCITY ( f p s )  : 2.37 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 99.71 
HEADWATER (ft) : 1377.27 
VELOCITY ( f p s )  : 3.62 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  19.439 
UPSTREAM STAGE ( f t )  : 1377.440 

CAP St ruc ture  CAP-4 Hydrau l ic  Ca lcu la t ions  

F i l e  = 10310C4.OUT F e b r u a r y  9, 1991 Sect. 3.2.2.3, Page CAP-4 4 
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STAGE ELEVATION = 1358.41 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  (ft) (cfs)  (fps) 

453.73 454.00 .0400 .1 1.05 .13 1.34 .ll .81 
454.00 500.00 .0400 55.8 46.00 1.21 2357.86 197.27 3.54 
500.00 501.77 .0400 1.2 2.26 .55 31.19 2.61 2.09 - - - - - - - ----------- --------- 

TOTALS 57.2 2390.38 199.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .568 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1377.573000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1377.573000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 199.99 
HEADWATER f f t l  : 1377.68 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 199.99 
HEADWATER Ift) : 1377.64 
VELOCITY ( f p s )  : 4.56 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 19.265 
UPSTREAM STAGE ( f t )  : 1377.678 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C4.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-4 5 
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STAGE ELEVATION - 1358.74 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) ( f t )  (c fs)  (fps) 

453.64 454.00 .0400 .2 1.39 .18 2.84 .24 .97 
454.00 500.00 .0400 71.1 46.00 1.54 3527.48 295.13 4.15 
500.00 502.18 .0400 1.9 2.79 .68 54.72 4.58 2.41 ------- ----------- --------- 

TOTALS 73.2 3585.04 299.95 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .593 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1377.874000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL - 1377.874000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 299.95 
HEADWATER ( f t l  : 1377.91 
VELOCITY ( f p s )  : 3.66 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 299.95 
HEADWATER (ft) : 1377.96 
VELOCITY ( f p s )  : . 5.22 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) : 19.212 
UPSTREAM STAGE ( f t )  : 1377.957 

CAP Structure CAP-4 Hydraulic Calculations 

F i l e  - 10310C4.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-4 6 
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STAGE ELEVATION = 1359.03 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  (ft) (ft) (cfs) (fps) 

453.56 454.00 .0400 .4 1.69 .21 4.78 .40 1.11 
454.00 500.00 .0400 84.3 46.00 1.83 4692.81 392.63 4.66 
500.00 502.54 .0400 2.6 3.25 .79 82.30 6.89 2.66 

- - - - - - - ----------- --------- 
TOTALS 87.3 4779.90 399.91 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .611 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1378.144000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1378.144000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 399.91 
HEADWATER ( f t )  : 1378.13 
VELOCITY ( f ps )  : 4.09 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 399.91 
HEADWATER (ft) : 1378.24 
VELOCITY ( f p s )  : 5.74 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  19.204 
UPSTREAM STAGE (ft) : 1378.238 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C4.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-4 7 
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STAGE ELEVATION = 1359.29 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  (ft) (cfs)  ( fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .625 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1378.391000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
ST? A57MG DOWNSTREAM EGL = 1378.391000 

"IPE FLOW 

ilYLE-l LO/- ' '?I. RESULTS 
DrSLtiARGE ( c f s )  : 499.79 
HEADWATER (ft) : 1378.35 
VELOCITY ( f ps )  : 4.46 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 499.79 
HEADWATER (ft) : 1378.50 
VELOCITY ( f p s )  : 6.19 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  19.202 
UPSTREAM STAGE (ft) : 1378.495 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C4.OUT February 9, 1991 Sect .  3.2.2.3, Page CAP-4 8 
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STAGE ELEVATION = 1359.53 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  ft) (ft) (ft) (cfs)  (fps) 

453.42 454.00 .0400 .6 2.21 .28 9.73 .81 1.32 
454.00 500.00 .0400 107.3 46.00 2.33 7010.79 586.56 5.47 
500.00 503.17 .0400 4.0 4.05 .99 147.81 12.37 3.08 - - - - - - - ----------- --------- 

TOTALS 111.9 7168.33 599.75 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .637 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1378.623000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1378.623000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 599.75 
HEADWATER (ft) : 1378.57 
VELOCITY ( f ps )  : 4.79 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 599.75 
HEADWATER ( f t )  : 1378.74 
VELOCITY ( f p s )  : 6.58 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  19.204 
UPSTREAM STAGE (ft) : 1378.737 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C4.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-4 9 
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STAGE ELEVATION = 1359.76 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  ( f t )  ( c fs )  (fps) 

424.46 425.00 .0400 .O .56 .07 .28 .02 .55 
425.00 426.40 .0400 .1 1.41 .08 .74 .06 -56  
453.36 454.00 .0400 .7 2.44 .31 12.69 1.06 1.42 
454.00 500.00 .0400 117.6 46.00 2.56 8163.22 682.98 5.81 
500.00 503.44 .0400 4.7 4.41 1.08 185.12 15.49 3.26 - - - - - - - ----------- --------- 

TOTALS 123.2 8362.03 699.62 

--- DIVIDED FLOW --- 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .660 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1378.841000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1378.841000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 699.62 
HEADWATER l f t l  : 1378.78 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 699.62 
HEADWATER ( f t )  : 1378.97 
VELOCITY ( f p s )  : 6.92 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 19.209 
UPSTREAM STAGE ( f t )  : 1378.966 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C4.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-4 10 
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STAGE ELEVATION = 1359.97 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  (sq ft) (ft) ( f t )  (cfs)  ( fps) ..................................................................................... 

500.00 503.71 .0400 5.5 4.75 1.16 225.14 18.84 3.43 - - - - - - - ----------- --------- 
TOTALS 134.4 9561.58 799.98 

--- DIVIDED FLOW --- 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .684 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1379.051000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1379.051000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 799.98 
HEADWATER (ft) : 1378.98 
VELOCITY ( f p s )  : 5.35 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 799.98 
HEADWATER (ft) : 1379.18 
VELOCITY ( f ps )  : 7.24 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( ft) 19.219 
UPSTREAM STAGE ( f t )  : 1379.185 

File = 10310C4.OUT 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  

February 9, 1991 Sect.  3.2.2.3, Page CAP-4 11 
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STAGE ELEVATION = 1360.16 @ 
STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  ( f t )  (c fs)  ( fps)  ..................................................................................... 

423.05 425.00 .0400 .5 2.03 .27 8.53 .71 1.30 
425.00 430.06 .0400 1.4 5.09 .28 22.56 1.89 1.33 
453.25 454.00 .0400 1.0 2.86 .36 19.39 1.62 1.57 
454.00 500.00 .0400 136.3 46.00 2.96 10439.38 873.42 6.41 
500.00 503.95 .0400 6.2 5.06 1.23 267.15 22.35 3.58 ------- ----------- --------- 

TOTALS 145.5 10757.01 900.00 

--- DIVIDED FLOW --- 

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

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER - .704 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1379.251000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1379.251000 
PARTIAL PIPE FLOW 

* 
INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 900.00 
HEADWATER ( f t )  : 1379.18 
VELOCITY ( f p s )  : 5.60 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 900.00 
HEADWATER (ft) : 1379.39 
VELOCITY ( f ps )  : 7.53 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) : 19.232 
UPSTREAM STAGE ( f t )  : 1379.394 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C4.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-4 12 
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STAGE ELEVATION = 1360.35 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) (c fs )  ( fps) 

422.40 425.00 .0400 1.0 2.71 .36 18.25 1.53 1.57 
425.00 431.73 .0400 2.5 6.77 .37 48.28 4.04 1.61 
453.20 454.00 .0400 1.2 3.05 .38 23.06 1.93 1.64 
454.00 500.00 .0400 144.8 46.00 3.15 11551.91 966.50 6.68 
500.00 504.18 .0400 7.0 5.36 1.31 311.03 26.02 3.72 - - - - - - - ----------- --------- 

TOTALS 156.5 11952.52 1000.02 

--- OIVIOED FLOW --- 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .721 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1379.444000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL @ STARTING DOWNSTREAM EGL = 1379.444000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1000.02 
HEADWATER ( f t )  : 1379.38 
VELOCITY ( f p s )  : 5.83 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1000.02 
HEADWATER (ft) : 1379.60 
VELOCITY ( f p s )  : 7.80 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  19.249 
UPSTREAM STAGE ( f t )  : 1379.596 

CAP S t r u c t u r e  CAP-4 Hydraul  i c C a l c u l a t i o n s  

F i l e  = 10310C4.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-4 13 
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STAGE ELEVATION = 1360.52 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f p s )  

421.79 425.00 .0400 1.5 3.34 .44 32.04 2.68 1.81 
425.00 433.31 .0400 3.8 8.36 .46 84.79 7.09 1.85 
453.16 454.00 .0400 1.3 3.24 .41 26.92 2.25 1.71 
454.00 500.00 .0400 152.9 46.00 3.32 12647.04 1058.13 6.92 
500.00 504.40 .0400 7.8 5.64 1.38 356.51 29.83 3.84 ------- ----------- --------- 

TOTALS 167.3 13147.30 1099.98 

--- D I V I D E D  FLOW --- 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .736 --- 
P I P E  SLOPE I S  SUBCRITICAL 

EGLCRIT = 1379.631000 
TW DEPTH < CULVERT C R I T  DEPTH. SETTING OUTLET ELEV TO C R I T I C A L  
STARTING DOWNSTREAM EGL = 1379.631000 
PARTIAL  P I P E  FLOW 

I N L E T  CONTROL RESULTS 
DISCHARGE ( c f s )  : 1099.98 
HEADWATER (ft) : 1379.57 
VELOCITY ( f p s )  : 6.04 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1099.98 
HEADWATER (ft) : 1379.79 
VELOCITY ( f p s )  : 8.05 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) : 19.268 
UPSTREAM STAGE (ft) : 1379.791 

CAP S t r u c t u r e  CAP-4 H y d r a u l  i c C a l c u l a t i o n s  

F i l e  = 10310C4.OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page  CAP-4 14 
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@ STAGE ELEVATION = 1360.69 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
( f t )  ( f t )  (sq ft) .................................... 

421.21 425.00 .0400 2.1 
425.00 434.00 .0400 5.3 
434.00 437.41 .0400 .2 
453.11 454.00 .0400 1.5 
454.00 500.00 .0400 160.5 
500.00 504.61 .0400 8.5 ------- 

TOTALS 178.0 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
( f t )  (ft) (cfs) (fps) 

--- DIVIDED FLOW --- 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .764 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1379.812000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1379.812000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1199.99 
HEADWATER ( f t )  : 1379.76 
VELOCITY ( fps)  : 6.25 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1199.99 
HEADWATER ( f t )  : 1379.98 
VELOCITY ( fps)  : 8.29 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  19.291 
UPSTREAM STAGE ( f t )  : 1379.980 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C4.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-4 15 



HOBCW V e r s i o n  3.02 Page 16 

STAGE ELEVATION - 1360.85 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
(ft) (ft) ( s q  ft) .................................... 

420.66 425.00 .0400 2.7 
425.00 434.00 .0400 6.7 
434.00 443.38 .0400 1.2 
453.07 454.00 .0400 1.6 
454.00 500.00 .0400 167.8 
500.00 504.81 .0400 9.2 - - - - - - - 

TOTALS 189.2 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
(ft) (ft) ( c f s )  ( f p s )  

4.51 .60 71.40 5.97 2.21 
9.06 .74 204.76 17.13 2.55 
9.39 .12 10.67 .89 .77 
3.57 .45 35.01 2.93 1.82 

46.00 3.65 14765.49 1235.37 7.36 
6.16 1.50 450.65 37.70 4.08 ----------- --------- 

15537.97 1300.00 

--- DIVIDED FLOW --- 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .798 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1379.988000 
TW DEPTH < CULVERT CRIT  DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1379.988000 
PARTIAL P IPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1300.00 
HEADWATER f f t l  : 1379.94 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1300.00 
HEADWATER (ft) : 1380.16 
VELOCITY ( f p s )  : 8.51 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 19.318 
UPSTREAM STAGE (ft) : 1380.165 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  - 10310C4.OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page CAP-4 16 
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@ STAGE ELEVATION = 1361.00 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  

420.14 425.00 .0400 3.4 5.05 .67 96.46 8.07 2.38 
425.00 434.00 .0400 8.1 9.06 .89 277.23 23.19 2.88 
434.00 449.04 .0400 3.0 15.05 .20 37.56 3.14 1.06 
453.03 454.00 .0400 1.7 3.72 .47 39.19 3.28 1.88 
454.00 500.00 .0400 174.6 46.00 3.80 15784.05 1320.59 7.56 
500.00 504.99 .0400 10.0 6.40 1.56 498.68 41.72 4.18 - - - - - - - ----------- --------- 

TOTALS 200.8 16733.17 1400.00 

--- DIVIDED FLOW --- 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .827 --- 

a PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1380.159000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1380.159000 
PARTIAL P IPE  FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1400.00 
HEADWATER (ft) : 1380.12 
VELOCITY ( f p s )  : 6.63 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1400.00 
HEADWATER (ft) : 1380.34 
VELOCITY ( f p s )  : 8.72 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 19.348 
UPSTREAM STAGE (ft) : 1380.344 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1361.14 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  (sq ft) (ft) ( f t )  (cfs) (fps) 

419.65 425.00 .0400 4.1 5.56 .74 124.65 10.43 2.54 
425.00 434.00 .0400 9.3 9.06 1.03 353.63 29.59 3.17 
434.00 453.00 .0400 5.4 19.01 .29 87.99 7.36 1.35 
453.00 454.00 .0400 1.9 3.83 .49 43.70 3.66 1.94 
454.00 500.00 .0400 181.1 46.00 3.94 16772.36 1403.28 7.75 
500.00 505.17 .0400 10.7 6.62 1.62 546.95 45.76 4.28 - - - - - - - ----------- --------- 

TOTALS 212.6 17929.28 1500.07 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER - .844 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1380.327000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1380.327000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1500.07 
HEADWATER ( f t )  : 1380.30 
VELOCITY ( fps)  : 6.80 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1500.07 
HEADWATER (ft) : 1380.52 
VELOCITY ( fps)  : 8.93 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 19.383 
UPSTREAM STAGE ( f t )  : 1380.520 

CAP S t ruc tu re  CAP-4 Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION = 1361.27 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( fps )  ..................................................................................... 

419.19 425.00 .0400 4.8 6.04 .80 155.49 13.01 2.68 
425.00 434.00 .0400 10.5 9.06 1.16 432.31 36.17 3.44 
434.00 453.00 .0400 8.0 19.01 .42 165.93 13.88 1.74 
453.00 454.00 .0400 2.0 3.83 .53 48.94 4.10 2.03 
454.00 500.00 .0400 187.2 46.00 4.07 17726.00 1483.06 7.92 
500.00 505.34 .0400 11.4 6.83 1.67 595.04 49.78 4.37 - - - - - - - ----------- --------- 

TOTALS 224.0 19123.72 1600.01 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .840 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1380.491000 
TW DEPTH c CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1380.491000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1600.01 
HEADWATER (ft) : 1380.47 
VELOCITY ( f p s )  : 6.97 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1600.01 
HEADWATER (ft) : 1380.69 
VELOCITY ( f p s )  : 9.12 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) 19.421 
UPSTREAM STAGE (ft) : 1380.691 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1361.40 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  (ft) (cfs) (fps) ..................................................................................... 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .837 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1380.651000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1380.651000 
PARTIAL PIPE FLOW 

9.ONTROL RESULTS 
DISCHARGE (cfs)  : 1700.06 
HEADWATER ( f t )  : 1380.64 
VELOCITY ( fps)  : 7.13 

OUTLET CONTROL RESULTS 
OISCHARGE (c fs)  : 1700.06 
riEADWATER ( f t )  : 1380.86 
VELOCITY ( fps)  : 9.31 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  19.462 
UPSTREAM STAGE (ft) : 1380.859 

CAP Structure CAP-4 Hydraulic Calculations 
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.................................................................................... 

STAGE ELEVATION = 1361.52 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) (ft) ( f t )  (cfs) (fps) ..................................................................................... 

418.32 425.00 .0400 6.4 6.95 .92 225.58 18.87 2.95 
425.00 434.00 .0400 12.8 9.06 1.41 597.05 49.95 3.91 
434.00 453.00 .0400 12.7 19.01 .67 361.62 30.26 2.38 
453.00 454.00 .0400 2.3 3.83 .59 59.45 4.97 2.19 
454.00 500.00 .0400 198.7 46.00 4.32 19577.84 1638.00 8.24 
500.00 505.65 .0400 12.8 7.23 1.76 692.55 57.94 4.54 - - - - - - - ----------- --------- 

TOTALS 245.6 21514.09 1800.00 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .835 --- 

P I P E  SLOPE I S  SUBCRITICAL 
EGLCRIT = 1380.808000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1380.808000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS . ... . - . 

DISCHARGE (c fs )  : 1800.00 
HEADWATER (ft) : 1380.81 
VELOCITY ( fps)  : 7.28 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1800.00 
HEADWATER ( f t )  : 1381.02 
VELOCITY ( fps)  : 9.48 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 19.504 
UPSTREAM STAGE ( f t )  : 1381.024 

F i l e  = 10310C4.OUT 

CAP S t ruc tu re  CAP-4 Hydrau l ic  Calculat ions 
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STAGE ELEVATION = 1361.64 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  ( f t )  (cfs)  ( fps) ..................................................................................... 

417.91 425.00 .0400 7.2 7.38 .98 264.66 22.14 3.07 
425.00 434.00 .0400 13.8 9.06 1.53 682.43 57.10 4.12 
434.00 453.00 ,0400 15.0 19.01 .79 474.50 39.70 2.65 
453.00 454.00 .0400 2.4 3.83 .62 64.72 5.41 2.27 
454.00 500.00 .0400 204.2 46.00 4.44 20481.38 1713.60 8.39 
500.00 505.80 .0400 13.4 7.42 1.81 742.05 62.08 4.62 ------- ----------- --------- 

TOTALS 256.0 22709.74 1900.03 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUOE NUMBER = .833 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1380.963000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1380.963000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE I c f s )  : 1900.03 
HEADWATER (ft)' : 1380.97 
VELOCITY ( f p s )  : 7.43 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1900.03 
HEADWATER ( f t )  : 1381.19 
VELOCITY ( f p s )  : 9.66 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 19.548 
UPSTREAM STAGE ( f t )  : 1381.186 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1361.75 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  ( f t )  (c fs)  ( fps)  ..................................................................................... 

454.00 500.00 .0400 209.4 46.00 4.55 21371.54 1788.07 8.54 
500.00 505.94 .0400 14.1 7.61 1.86 792.02 66.26 4.69 - - - - - - - ----------- --------- 

TOTALS 266.1 23904.36 1999.98 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .831 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1381.115000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1381.115000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1999.98 
HEADWATER ( f t )  : 1381.14 
VELOCITY ( f ps )  : 7.58 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1999.98 
HEADWATER I f t l  : 1381.34 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  19.592 
UPSTREAM STAGE ( f t )  : 1381.345 

F i l e  = 10310C4.OUT 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  
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.................................................................................... 

STAGE ELEVATION = 1361.86 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  ( f t )  (c fs)  ( fps) ..................................................................................... 

417.12 425.00 .0400 8.9 8.20 1.09 350.46 29.32 3.29 
425.00 434.00 .0400 15.9 9.06 1.75 857.87 71.77 4.52 
434.00 453.00 .0400 19.3 19.01 1.01 722.71 60.47 3.14 
453.00 454.00 .0400 2.6 3.83 .68 75.26 6.30 2.41 
454.00 500.00 .0400 214.6 46.00 4.66 22251.55 1861.70 8.68 
500.00 506.08 .0400 14.8 7.79 1.90 842.57 70.49 4.77 

- - - - - - - ----------- --------- 
TOTALS 276.0 25100.43 2100.05 

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

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .829 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1381.264000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1381.264000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2100.05 

0 
HEADWATER ( f t )  : 1381.30 
VELOCITY ( fps )  : 7.72 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2100.05 
HEADWATER ( f t )  : 1381.50 
VELOCITY ( fps)  : 9.98 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 19.637 
UPSTREAM STAGE ( f t )  : 1381.501 

CAP St ruc ture  CAP-4 Hydrau l ic  Ca lcu la t ions  

F i l e  = 10310C4.OUT February 9, 1991 
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.................................................................................... 

STAGE ELEVATION = 1361.97 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  ft) (ft) ( f t )  (c fs)  (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .831 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1381.411000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL c CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1381.411000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2200.05 
HEADWATER ( f t )  : 1381.46 
VELOCITY ( f p s )  : 7.85 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2200.05 
HEADWATER ( f t )  : 1381.66 
VELOCITY ( f p s )  : 10.14 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) : 19.683 
UPSTREAM STAGE (ft) : 1381.655 

CAP Structure CAP-4 Hydraulic Calculations 
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STAGE ELEVATION = 1362.08 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  ( f t )  (cfs) (fps) ..................................................................................... 

434.00 453.00 .0400 23.3 19.01 1.23 992.14 83.01 3.56 
453.00 454.00 .0400 2.8 3.83 .74 85.73 7.17 2.54 
454.00 500.00 .0400 224.3 46.00 4.88 23965.85 2005.13 8.94 
500.00 506.35 ,0400 16.1 8.13 1.98 944.29 79.00 4.90 - - - - - - - ----------- --------- 

TOTALS 295.2 27490.31 2300.00 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .836 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1381.556000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1381.556000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 2300.00 
HEADWATER ( f t )  : 1381.61 
VELOCITY ( fps)  : 7.98 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 2300.00 
HEADWATER ( f t )  : 1381.81 
VELOCITY ( fps)  : 10.29 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 19.730 
UPSTREAM STAGE ( f t )  : 1381.807 

CAP S t ruc tu re  CAP-4 Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION = 1362.18 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  ( f t )  (c fs)  (fps) 

412.59 
417.00 
425.00 
434.00 
453.00 
454.00 
500.00 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .840 --- 
PIPE SLOPE I S  SUBCRITICAL 

FGI CRTT = 1381.698000 - - - - . . - . 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 

a COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1381.698000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2400.04 
HEADWATER ( f t )  : 1381.77 
VELOCITY ( f p s )  : 8.11 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2400.04 
HEADWATER (ft) : 1381.96 
VELOCITY ( f ps )  : 10.44 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 19.778 
UPSTREAM STAGE ( f t )  : 1381.956 

F i l e  = 10310C4.OUT 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION - 1362.28 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  (ft) (cfs) (fps) 

411.01 417.00 .0400 1.1 6.00 -19 13.85 1.16 . 1.02 
417.00 425.00 .0400 12.2 8.32 1.47 586.92 49.10 4.02 
425.00 434.00 .0400 19.6 9.06 2.17 1218.90 101.98 5.20 
434.00 453.00 .0400 27.1 19.01 1.43 1278.40 106.96 3.94 
453.00 454.00 .0400 3.0 3.83 .79 96.15 8.04 2.66 
454.00 500.00 .0400 233.6 46.00 5.08 25639.18 2145.13 9.18 
500.00 506.60 .0400 17.4 8.45 2.06 1047.59 87.65 5.03 - - - - - - - ----------- --------- 

TOTALS 314.1 29880.99 2500.02 
1 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .844 --- 
PIPE SLOPE I S  SUBCRITICAL 

FGI CRTT = 1381.839000 - - - - . . - . - - - - . - - - - - - 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1381.839000 rn 
PARTIAL PIPE FLOW V 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2500.02 
HEADWATER (ft) : 1381.92 
VELOCITY (fps) : 8.23 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2500.02 
HEADWATER (ft) : 1382.10 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  19.825 
UPSTREAM STAGE (ft) : 1382.104 

CAP St ruc ture  CAP-4 Hydrau l ic  Ca lcu la t ions  
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@ STAGE ELEVATION = 1362.38 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) (cfs) (fps) ..................................................................................... 

409.47 417.00 .0400 1.8 7.54 .24 25.48 2.13 1.19 
417.00 425.00 .0400 13.0 8.32 1.56 650.42 54.42 4.18 
425.00 434.00 .0400 20.5 9.06 2.26 1310.86 109.67 5.36 
434.00 453.00 .0400 29.0 19.01 1.52 1426.61 119.36 4.12 
453.00 454.00 .0400 3.1 3.83 .82 101.35 8.48 2.71 
454.00 500.00 .0400 238.1 46.00 5.18 26462.01 2213.97 9.30 
500.00 506.72 .0400 18.1 8.60 2.10 1099.80 92.02 5.10 - - - - - - - ----------- --------- 

TOTALS 323.5 31076.54 2600.05 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .847 --- 
P I P E  SLOPE I S  SUBCRITICAL 

FGl CRTT = 1381.978000 - - - - . . - . - - - - . - . - - - - 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1381.978000 
PARTIAL P I P E  FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 2600.05 
HEADWATER (ft) : 1382.08 
VELOCITY ( fps)  : 8.36 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 2600.05 
HEADWATER (ft) : 1382.25 
VELOCITY ( fps)  : 10.72 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  19.874 
UPSTREAM STAGE ( f t )  : 1382.249 

CAP S t ruc tu re  CAP-4 Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION - 1362.47 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
(ft) (ft) ( s q  ft) .................................... 

407.97 417.00 .0400 2.6 
417.00 425.00 .0400 13.8 
425.00 434.00 .0400 21.3 
434.00 453.00 .0400 30.8 
453.00 454.00 .0400 3.2 
454.00 500.00 .0400 242.4 
500.00 506.84 .0400 18.7 ------- 

TOTALS 332.8 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
(ft) (ft) ( c f s )  ( f ps )  

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .851 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1382.115000 
TW DEPTH < CULVERT CRIT DEPTH, SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1382.115000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2699.99 
HEADWATER (ft) : 1382.23 
VELOCITY ( f p s )  : 8.47 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2699.99 
HEADWATER (ft) : 1382.39 
VELOCITY ( f p s )  : 10.86 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) : 19.922 
UPSTREAM STAGE (ft) : 1382.393 

CAP Structure CAP-4 Hydraul ic Calculations 
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STAGE ELEVATION = 1362.56 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) (ft) (ft) (cfs) (fps) 

- ---- 

406.50 417.00 .0400 3.5 10.52 .33 61.86 5.18 1.49 
417.00 425.00 .0400 14.5 8.32 1.74 780.29 65.28 4.50 
425.00 434.00 .0400 22.2 9.06 2.45 1495.91 125.16 5.65 
434.00 453.00 .0400 32.5 19.01 1.71 1730.87 144.82 4.45 
453.00 454.00 .0400 3.3 3.83 .86 111.69 9.34 2.82 
454.00 500.00 .0400 246.7 46.00 5.36 28080.10 2349.35 9.52 
500.00 506.95 .0400 19.3 8.91 2.17 1205.17 100.83 - - - - - - - 5.21 ----------- --------- 

TOTALS 342.1 33465.90 2799.96 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .854 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1382.250000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1382.250000 
PARTIAL P I P E  FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 2799.96 
HEADWATER ( f t )  : 1382.38 
VELOCITY ( fps )  : 8.59 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 2799.96 
HEADWATER ( f t )  : 1382.53 
VELOCITY ( fps )  : 10.99 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 19.972 
UPSTREAM STAGE ( f t )  : 1302.535 

CAP St ruc ture  CAP-4 Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION = 1362.65 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE D l  SCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  ( f t )  (cfs) ( fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .857 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1382.384000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 

'WTING DOWNSTREAM EGL = 1382.384000 
,L PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2899.98 
HEADWATER (ft) : 1382.53 
VELOCITY ( fps )  : 8.70 

OUTLET CONTROL RESULTS 
QISCHARGE f c f s l  : 2899.98 
,IEADWATER ( f t ) '  : 1382.68 
VELOCITY (fps) : 11.12 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t ) : 20.021 
UPSTREAM STAGE ( f t )  : 1382.675 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1362.74 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  ..................................................................................... 

403.67 417.00 .0400 5.6 13.36 .42 116.94 9.78 1.74 
417.00 425.00 .0400 15.9 8.32 1.91 912.74 76.37 4.79 
425.00 434.00 .0400 23.8 9.06 2.63 1681.27 140.67 5.92 
434.00 453.00 .0400 35.9 19.01 1.89 2042.37 170.88 4.75 
453.00 454.00 .0400 3.5 3.83 .91 121.92 10.20 2.92 
454.00 500.00 .0400 254.9 46.00 5.54 29657.94 2481.36 9.73 
500.00 507.18 .0400 20.6 9.19 2.24 1311.27 109.71 5.32 ------- ----------- --------- 

TOTALS 360.3 35844.45 2998.96 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .860 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1382.515000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRIT ICAL EGL. 
STARTING DOWNSTREAM EGL = 1382.515000 
PARTIAL P IPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2998.96 
HEADWATER (f t) : 1382.68 
VELOCITY ( f p s )  : 8.81 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2998.96 
HEADWATER (ft) : 1382.81 
VELOCITY ( f p s )  : 11.24 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( ft) : 20.069 
UPSTREAM STAGE (ft) : 1382.812 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION - 1362.83 a 
STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
(ft) (ft) (sq ft) 

TOTALS 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
( f t )  ( f t )  (cfs) (fps) .................................................. 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .a63 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1382.646000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL - 1382.646000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS ~~ 

DISCHARGE (c fs )  : 3099.14 
HEADWATER (ft) : 1382.82 
VELOCITY ( fps)  : 8.91 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 3099.14 
HEADWATER ( f t )  : 1382.95 
VELOCITY ( fps)  : 11.37 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) : 20.120 
UPSTREAM STAGE (ft) : 1382.950 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C4.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-4 34 
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STAGE ELEVATION = 1362.92 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

400.93 417.00 .0400 8.2 16.10 .51 192.35 16.09 1.97 
417.00 425.00 .0400 17.3 8.32 2.08 1048.43 87.72 5.07 
425.00 434.00 .0400 25.3 9.06 2.80 1868.43 156.32 6.17 
434.00 453.00 .0400 39.2 19.01 2.06 2362.51 197.66 5.04 
453.00 454.00 .0400 3.7 3.83 .96 132.13 11.06 3.02 
454.00 500.00 .0400 262.9 46.00 5.71 31214.51 2611.59 9.93 
500.00 507.39 .0400 21.9 9.47 2.31 1419.11 118.73 5.43 

- - - - - - - ----------- --------- 
TOTALS 378.4 38237.47 3199.18 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .866 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1382.775000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOYNSTREAM EGL = 1382.775000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 3199.18 
HEADWATER Ift) : 1382.97 
VELOCITY ( f p s j  : 9.02 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3199.18 
HEADWATER ( f t )  : 1383.09 
VELOCITY ( fps)  : 11.49 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) 20.170 
UPSTREAM STAGE ( f t )  : 1383.086 

F i l e  = 10310C4.OUT 

CAP St ruc ture  CAP-4 Hydraul i c  Ca lcu la t ions  

February 9, 1991 Sect. 3.2.2.3, Page CAP-4 35 
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STAGE ELEVATION - 1363.00 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  ( f t )  ( c fs )  ( fps)  

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .869 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1382.903000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1382.903000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS - 

DISCHARGE ( c f s )  : 3299.12 
HEADWATER ( f t )  : 1383.12 
VELOCITY ( f p s )  : 9.12 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3299.12 
HEADWATER (ft) : 1383.22 
VELOCITY ( f ps )  : 11.61 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 20.221 
UPSTREAM STAGE (ft) : 1383.220 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1363.08 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (cfs) (fps) ..................................................................................... 

398.31 417.00 .0400 11.0 18.73 .59 288.13 24.11 2.18 
417.00 425.00 .0400 18.6 8.32 2.24 1185.84 99.21 5.32 
425.00 434.00 .0400 26.8 9.06 2.96 2055.69 171.99 6.41 
434.00 453.00 .0400 42.4 19.01 2.23 2687.52 224.85 5.31 
453.00 454.00 .0400 3.8 3.83 1 .OO 142.26 11.90 3.11 
454.00 500.00 .0400 270.5 46.00 5.88 32740.44 2739.26 10.13 
500.00 507.60 .0400 23.1 9.73 2.37 1527.83 127.83 5.53 

- - - - - - - ----------- --------- 
TOTALS 396.3 40627.71 3399.16 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .871 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1383.030000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 
PARTIAL PIPE FLOW 

1383.030000 

INLET CONTROL RESULTS 
DISCHARGE l c f s l  : 3399.16 
HEADWATER i ft) ' : 1383.27 
VELOCITY ( fps)  : 7.19 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 3399.16 
HEADWATER (ft) : 1383.35 
VELOCITY ( fps)  : 11.72 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) : 20.272 
UPSTREAM STAGE ( f t )  : 1383.353 

CAP S t ruc tu re  CAP-4 Hydraul i c  Ca lcu la t ions  

F i l e  = 10310C4.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-4 37 
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STAGE ELEVATION = 1363.16 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
( f t )  ( f t )  (sq ft) .................................... 

397.59 398.00 .0400 .O 
398.00 417.00 .0400 12.6 
417.00 425.00 .0400 19.3 
425.00 434.00 .0400 27.5 
434.00 453.00 .0400 43.9 
453.00 454.00 .0400 3.9 
454.00 500.00 .0400 274.2 
500.00 507.70 .0400 23.7 

TOTALS 405.2 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
(ft) ( f t )  (cfs) (fps) 

.42 .03 .05 .OO .30 
19.04 .66 353.58 29.58 2.36 
8.32 2.32 1254.73 104.98 5.44 
9.06 3.04 2148.85 179.79 6.53 

19.01 2.31 2850.73 238.51 5.43 
3.83 1.02 147.27 12.32 3.15 

46.00 5.96 33489.14 2801.90 10.22 
9.86 2.41 1582.24 132.38 5.58 ----------- --------- 

41826.59 3499.46 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .871 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1383.156000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 3499.46 
HEADWATER (ft) : 1383.41 
VELOCITY ( fps)  : 7.41 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 3499.46 
HEADWATER ( f t )  : 1383.49 
VELOCITY ( fps )  : 11.84 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 20.324 
UPSTREAM STAGE (ft) : 1383.485 

CAP S t ruc tu re  CAP-4 Hydraul i c Calcu la t ions  

F i l e  - 10310C4.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-4 38 
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STAGE ELEVATION = 1363.24 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  ( f t )  (cfs)  ( fps)  

397.06 
398.00 
417.00 
425.00 
434.00 
453.00 
454.00 
500.00 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .a71 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1383.280000 
Tw-DEPTH < CULVERT~CRIT~DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1383.280000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3599.61 
HEADWATER (ft) : 1383.56 
VELOCITY ( f p s )  : 7.62 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3599.61 
HEADWATER (ft) : 1383.62 
VELOCITY ( f p s )  : 11.95 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) : 20.376 
UPSTREAM STAGE ( f t )  : 1383.616 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1363.32 • 
STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  ( f t )  ( c fs )  (fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .870 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1383.403000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1383.403000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3699.70 
HEADWATER(ft) : 1383.71 
VELOCITY ( f p s )  : 7.83 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3699.70 
HEADWATER ( f t )  : 1383.75 
VELOCITY ( f p s )  : 12.06 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) : 20.428 
UPSTREAM STAGE ( f t )  : 1383.745 

CAP S t r u c t u r e  CAP-4 Hydraul  i c C a l c u l a t i o n s  
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@ STAGE ELEVATION = 1363.39 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  ( f t )  (cfs) (fps) 

396.02 398.00 .0400 .3 2.00 .14 2.97 .25 .86 
398.00 417.00 .0400 17.0 19.04 .89 583.55 48.82 2.88 
417.00 425.00 .0400 21.1 8.32 2.54 1462.17 122.33 5.79 
425.00 434.00 .0400 29.6 9.06 3.27 2426.86 203.05 6.85 
434.00 453.00 .0400 48.3 19.01 2.54 3343.07 279.70 5.79 
453.00 454.00 ,0400 4.1 3.83 1.08 162.10 13.56 3.27 
454.00 500.00 .0400 284.9 46.00 6.19 35687.71 2985.85 10.48 
500.00 507.99 .0400 25.5 10.23 2.50 1746.02 146.08 5.72 

- - - - - - - ----------- --------- 
TOTALS 430.9 45414.45 3799.65 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .870 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1383.525000 
TW-DEPTH < CULVERT~CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL @ STARTING DOWNSTREAM EGL = 1383.525000 
PARTIAL P IPE  FLOW 

INLET CONTROL RESULTS 
DISCHARGE (cfs) : 3799.65 
HEADWATER ( f t )  : 1383.86 
VELOCITY (fps) : 8.04 

OUTLET CONTROL RESULTS 
DISCHARGE (cfs) : 3799.65 
HEADWATER ( f t )  : 1383.87 
VELOCITY (fps) : 12.17 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 20.480 
UPSTREAM STAGE ( f t )  : 1383.873 

CAP Structure CAP-4 Hydraulic Calculations 

F i l e  = 10310C4.OUT F e b r u a r y  9, 1991 Sect. 3.2.2.3, Page CAP-4 41 
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STAGE ELEVATION = 1363.47 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  ( f t )  (cfs) (fps) ..................................................................................... 

395.51 398.00 .0400 .5 2.51 .18 5.45 .46 1.00 
398.00 417.00 .0400 18.4 19.04 .97 667.32 55.83 3.04 
417.00 425.00 .0400 21.7 8.32 2.61 1531.82 128.16 5.89 
425.00 434.00 .0400 30.3 9.06 3.35 2519.47 210.79 6.95 
434.00 453.00 .0400 49.7 19.01 2.62 3508.64 293.55 5.90 
453.00 454.00 .0400 4.2 3.83 1.10 167.01 13.97 3.31 
454.00 500.00 ,0400 288.3 46.00 6.27 36409.30 3046.22 10.57 
500.00 508.08 .0400 26.1 10.35 2.53 1801.05 150.69 5.76 - - - - - - - ----------- --------- 

TOTALS 439.3 46610.05 3899.68 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .870 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1383.646000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1383.646000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (cfs) : 3899.68 
HEADWATER ( f t )  : 1384.01 
VELOCITY (fps) : 8.25 

OUTLET CONTROL RESULTS 
DISCHARGE (cfs) : 3899.68 
HEADWATER ( f t )  : 1384.00 
VELOCITY (fps) : 12.27 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 20.539 
UPSTREAM STAGE ( f t )  : 1384.007 

CAP Structure CAP-4 Hydraul i c Calculations 
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STAGE ELEVATION = 1363.54 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  ( sq  ft) (ft) (ft) (cfs) ( fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .869 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1383.766000 
Tw-DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. * STARTING DOWNSTREAM EGL = 1383.766000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3999.73 
HEADWATER (ft) : 1384.16 
VELOCITY ( f p s )  : 8.47 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3999.73 
HEADWATER (ft) : 1384.13 
VELOCITY ( f p s )  : 12.38 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  20.614 
UPSTREAM STAGE ( f t )  : 1384.156 

CAP Structure CAP-4 Hydraulic Calculations 

F i l e  = 10310C4.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-4 43 
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STAGE ELEVATION = 1363.61 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  ( f t )  (c fs)  (fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .869 --- 
;i SLOPE I S  SUBCRITICAL 

EGLCRIT - 1383.885000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1383.885000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4099.90 
HEADWATER (ft) : 1384.31 
VELOCITY ( f ps )  : 8.68 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4099.90 
HEADWATER ( f t )  : 1384.25 
VELOCITY ( f p s )  : 12.48 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) : 20.691 
UPSTREAM STAGE ( f t )  : 1384.305 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1363.69 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) (cfs) (fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .869 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1384.003000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1384.003000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4199.79 
HEADWATER (ft) : 1384.46 
VELOCITY ( f p s j  : 8.89 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4199.79 
HEADWATER (ft) : 1384.38 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 20.769 
UPSTREAM STAGE (ft) : 1384.455 

CAP S t r u c t u r e  CAP-4 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1363.76 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
(ft) ( f t )  (sq ft) .................................... 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
( f t )  ( f t )  (cfs)  ( fps) 

TOTALS 472.1 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .869 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT - 1384.120000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1384.120000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS - - 

DISCHARGE ( c f s )  : 4299.84 
HEADWATER (ft) : 1384.61 
VELOCITY ( f p s )  : 9.10 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4299.84 
HEADWATER ( f t )  : 1384.50 
VELOCITY ( f p s )  : 12.68 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 20.850 
UPSTREAM STAGE ( f t )  : 1384.606 

CAP S t r u c t u r e  CAP-4 Hydraul  i c  C a l c u l a t i o n s  

F i l e  = 10310C4.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-4 46 
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STAGE ELEVATION = 1363.83 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  (ft) (cfs) (fps) ..................................................................................... 

425.00 434.00 .0400 33.5 9.06 3.70 2982.02 249.49 7.44 
434.00 453.00 .0400 56.5 19.01 2.98 4345.29 363.55 6.43 
453.00 454.00 .0400 4.6 3.83 1.19 191.33 16.01 3.50 
454.00 500.00 .0400 304.8 46.00 6.63 39944.98 3342.04 10.96 
500.00 508.53 .0400 29.1 10.93 2.67 2079.63 173.99 5.97 

- - - - - - - ----------- --------- 
TOTALS 480.2 52588.06 4399.83 

--- SUBCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = .869 --- 
PIPE SLOPE IS  SUBCRITICAL 

EGLCRIT = 1384.236000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1384.237000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 4399.83 
HEADWATER (ft) : 1384.76 
VELOCITY ( fps)  : 9.31 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 4399.83 
HEADWATER (ft) : 1384.62 
VELOCITY ( fps)  : 12.78 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 20.932 
UPSTREAM STAGE ( f t )  : 1384.758 

F i l e  = 10310C4.OUT 

CAP St ruc ture  CAP-4 Hydraul ic  Calculat ions 

February 9, 1991 Sect. 3.2.2.3, Page CAP-4 47 



HOBCW Version 3.02 Page 48 

STAGE ELEVATION = 1363.90 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  ( f t )  (cfs) ( fps) ..................................................................................... 

434.00 453.00 .0400 57.9 19.01 3.04 4514.11 377.68 6.53 
453.00 454.00 .0400 4.6 3.83 1.21 196.15 16.41 3.53 
454.00 500.00 .0400 308.0 46.00 6.69 40639.12 3400.11 11.04 
500.00 508.62 .0400 29.7 11.04 2.69 2136.04 178.71 6.01 - - - - - - - ----------- --------- 

TOTALS 488.1 53783.87 4499.88 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER - .869 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1384.352000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1384.352000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE f c f s )  : 4499.88 
HEADWATER ( f t ) '  : 1384.91 
VELOCITY ( fps )  : 9.52 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 4499.88 
HEADWATER (ft) : 1384.79 
VELOCITY ( fps )  : 12.87 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 21.016 
UPSTREAM STAGE (ft) : 1384.911 

CAP St ruc ture  CAP-4 Hydrau l ic  Ca lcu la t ions  

F i l e  = 10310C4.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-4 48 
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--- SUMMARY OF RESULTS --- 

Page 49 

FLOW TAI LWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(cfs) (ft) (ft) (ft) ........................................................... 

3699.70 1363.32 1383.75 20.43 
3799.65 1363.39 1383.87 20.48 
3899.68 1363.47 1384.01 20.54 
3999.73 1363.54 1384.16 20.61 
4099.90 1363.61 1384.31 20.69 
4199.79 1363.69 1384.46 20.77 

CAP S t ruc tu re  CAP-4 Hydrau l ic  Ca lcu la t ions  

F i l e  = 10310C4.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-4 49 
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................................................. 
* H H 0000 BBBBB e * H  H O  O B  B C  

CCCCC W W *  
W W W W *  

* HHHHHH 0 0 BBBBB C W W  W W  * 
* H  H O  O B  B C  WW WW * 
* H H 0000 BBBBB CCCCC W W *  ................................................. 

HYDRAULICS OF BRIDGE AND CULVERT WATERWAYS 
COPYRIGHT 1987 
ALL RIGHTS RESERVED 

GALILEO SOFTWARE 
16 RANCH ROAD 
CHELMSFORD, MA 01824 

VERSION 3.02 
SERIAL NUMBER 1003 

CAP S t r u c t u r e  CAP-6 Hydraul  i c  C a l c u l a t i o n s  

F i l e  = 10310C6.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-6 I 
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--- HOBCW PROJECT DATA --- 

NUMBER OF GROUND STATIONS 
NUMBER OF ROAD STATIONS 
NUMBER OF ROUGNESS COEFFICIENTS 

STREAM SLOPE ( f t / f t )  
MINIMUM FLOW ( c f s )  
MAXIMUM FLOW ( c f s )  
FLOW INCREMENT ( c f s )  

Page 2 

CIR: -'; AR CULVERT DIAMETER 
ENTRANCE LOSS COEFFICIENT Ke 
CULVERT ROUGHNESS COEFFICIENT 

CAP S t r u c t u r e  CAP-6 Hydraul  i c C a l c u l a t i o n s  

F i l e  = 10310C6.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-6 2 
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--- CROSS SECTION DESCRIPTION --- 
Page 3 

=ION STATION GROUND ROUGNESS ROAD 
MBER ELEVATION FACTOR ELEVATION 

(ft) (ft) (ft) 

CAP Structure CAP-6 Hydraulic Calculations 

F i l e  = 10310C6.OUT February 9, 1991 Sect. 3.2.2.3,  Page CAP-6 3 
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--- HOBCW OUTPUT DATA --- 
Page 4 

STAGE ELEVATION = 1373.03 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  ( f t )  (cfs) (fps) 

491.06 494.00 .0440 2.9 3.53 .82 84.94 6.01 2.08 
494.00 506.00 .0440 23.5 12.00 1.96 1244.15 87.97 3.74 
506.00 508.94 .0440 2.9 3.53 .82 84.94 6.01 2.08 - - - - - - - ----------- --------- 

TOTALS 29.3 1414.02 99.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .493 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS - - - 

DISCHARGE ( c f s )  : 99.99 
HEADWATER (ft) : 1376.26 
VELOCITY ( fps)  : 11.13 

.OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 99.99 
HEADWATER ( f t )  : 1376.57 
VELOCITY ( fps)  : 11.13 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 3.538 
UPSTREAM STAGE (ft) : 1376.568 

CAP S t ruc tu re  CAP-6 Hydraul i c Calcu la t ions  

F i l e  = 10310C6.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-6 4 
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................................................. 
* H H 0000 BBBBB CCCCC W W *  
* H  H O  O B  B C  W W W W *  
* HHHHHH 0 0 BBBBB C W W  W W  * 
* H  H O  O B  B C  WW WW * 
* H H 0000 BBBBB CCCCC W W *  ................................................. 

HYDRAULICS OF BRIDGE AND CULVERT WATERWAYS 
COPYRIGHT 1987 
ALL RIGHTS RESERVED 

F i l e  = 10310C6.OUT 

VERSION 3.02 
SERIAL NUMBER 1003 

CAP S t r u c t u r e  CAP-6 H y d r a u l i c  C a l c u l a t i o n s  

F e b r u a r y  9, 1991  S e c t .  3.2.2.3, Page CAP-6 1 



HOBCW Vers ion  3.02 

--- HOBCW PROJECT DATA --- 
Page 2 

NUMBER OF GROUND STATIONS : 4 
NUMBER OF ROAD STATIONS : 0 
NUMBER OF ROUGNESS COEFFICIENTS : 4 

STREAM SLOPE ( f t / f t )  
MINIMUM FLOW ( c f s )  
MAXIMUM FLOW ( c f s )  
FLOW INCREMENT ( c f s )  

NUMBER OF CULVERTS 1 
CULVERT CODE : 21534 
CULVERT SLOPE (ft/ft) : .00640 
CULVERT LENGTH ( f t )  : 172.60 
DOWNSTREAM CULVERT INVERT ( f t )  : 1371.07 

CIRCULAR CULVERT DIAMETER : 5.50 
ENTRANCE LOSS COEFFICIENT Ke .5 
CULVERT ROUGHNESS COEFFICIENT .012 

CAP Structure CAP-6 Hydraul i c  Calculations 

F i l e  = 10310C6.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-6 2 
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--- CROSS SECTION DESCRIPTION --- 

STATION STATION GROUND ROUGNESS ROAD 
NUMBER ELEVATION FACTOR ELEVATION 

(ft) (ft) (ft) 

CAP Structure  CAP-6 Hydraul ic  Calculat ions 

F i l e  = 10310C6.OUT February 9,  1991 Sect. 3 .2 .2 .3 ,  Page CAP-6 3 
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--- HOBCW OUTPUT DATA --- 
Page 4 

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

STAGE ELEVATION = 1373.03 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  (ft) (c fs)  ( fps) 

491.06 494.00 .0440 2.9 3.53 .82 84.94 6.01 2.08 
494.00 506.00 .0440 23.5 12.00 1.96 1244.15 87.97 3.74 
506.00 508.94 .0440 2.9 3.53 .82 84.94 6.01 2.08 

- - - - - - - ----------- --------- 
TOTALS 29.3 1414.02 99.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .493 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 99.99 
HEADWATER (ft) : 1376.26 
VELOCITY ( f p s )  : 11.13 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 99.99 
HEADWATER (ft) : 1376.57 
VELOCITY ( f p s )  : 11.13 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  3.538 
UPSTREAM STAGE ( f t )  : 1376.568 

CAP S t r u c t u r e  CAP-6 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C6.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-6 4 
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.................................................................................... 

STAGE ELEVATION = 1373.95 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) (cfs) I f o s )  

489.69 494.00 .0440 6.2 5.18 1.20 235.96 16.68 2.69 
494.00 506.00 .0440 34.5 12.00 2.88 2356.16 166.61 4.83 
506.00 510.31 .0440 6.2 5.18 1.20 235.96 16.68 2.69 - - - - - - - ----------- --------- 

TOTALS 46.9 2828.08 199.98 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .531 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL P IPE  FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 199.98 
HEADWATER (ft) : 1378.71 
VELOCITY I f ~ s )  : 13.23 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 199.98 
HEADWATER (ft) : 1378.91 
VELOCITY ( f ps )  : 13.23 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  4.967 
UPSTREAM STAGE ( f t )  : 1378.912 

CAP Structure CAP-6 Hydraulic Calculations 

F i l e  = 10310C6.OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page CAP-6 5 
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.................................................................................... 

STAGE ELEVATION = 1374.65 

STARTING 
STATION 
(ft) 

ENDING ROUGHNESS CHANNEL 
STATION FACTOR AREA 
( f t )  ( sq  f t )  

488.63 494.00 ,0440 9.6 
494.00 506.00 .0440 43.0 
506.00 511.37 .0440 9.6 - - - - - - - 

TOTALS 62.2 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
( f t )  ( f t )  (cfs)  ( fps) 

6.45 1.49 423.40 29.94 3.11 
12.00 3.58 3395.48 240.10 5.59 
6.45 1.49 423.40 29.94 3.11 ----------- --------- 

4242.29 299.98 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .553 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1378.757000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1378.757000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 299.98 
HEADWATER ( f t )  : 1382.14 
VELOCITY ( f p s )  : 12.63 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 299.98 
HEADWATER ( f t )  : 1381.12 
VELOCITY ( f p s )  : 13.72 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  7.494 
UPSTREAM STAGE ( f t )  : 1382.144 

CAP S t r u c t u r e  CAP-6 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C6.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-6 6 
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STAGE ELEVATION = 1375.24 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) (cfs)  ( fps) 

--------------- 

487.74 494.00 .0440 13.1 7.52 1.74 636.93 45.04 3.45 
494.00 506.00 .0440 50.1 12.00 4.17 4382.67 309.90 6.19 
506.00 512.26 .0440 13.1 7.52 1.74 636.93 45.04 3.45 

- - - - - - - ----------- --------- 
TOTALS 76.2 5656.53 399.98 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .569 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1380.864000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1380.864000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 399.98 
HEADWATER ( f t )  : 1387.11 
VELOCITY ( f ps )  : 16.84 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 399.98 
HEADWATERIft) : 1385.10 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  11.868 
UPSTREAM STAGE ( f t )  : 1387.111 

CAP S t r u c t u r e  CAP-6 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C6.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-6 7 
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.................................................................................... 

STAGE ELEVATION = 1375.76 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  ( f t )  (c fs)  ( fps) 

486.96 494.00 .0440 16.5 8.46 1.95 870.90 61.58 3.73 
494.00 506.00 .0440 56.3 12.00 4.69 5329.19 376.83 6.69 
506.00 513.04 .0440 16.5 8.46 1.95 870.90 61.58 3.73 - - - - - - - ----------- --------- 

TOTALS 89.3 7070.99 499.99 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = ,581 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1383.402000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1383.402000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 499.99 
HEADWATER ( f t )  : 1393.45 
VELOCITY ( f p s )  : 21.05 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 499.99 
HEADWATER ( f t )  : 1390.06 
VELOCITY ( f p s )  : 21.18 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  17.693 
UPSTREAM STAGE ( f t )  : 1393.455 

CAP Structure CAP-6 Hydraulic Calculations 

F i l e  = 10310C6.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-6 8 
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.................................................................................... 

STAGE ELEVATION = 1376.23 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  (ft) (cfs)  (fps) 

486.26 494.00 .0440 20.0 9.30 2.15 1121.61 79.31 3.97 
494.00 506.00 .0440 61.9 12.00 5.16 6242.10 441.38 7.13 
506.00 513.74 .0440 20.0 9.30 2.15 1121.61 79.31 3.97 - - - - - - - ----------- --------- 

TOTALS 101.8 8485.31 600.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .590 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1386.452000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1386.452000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 600.00 
HEADWATER ( f t )  : 1401.26 
VELOCITY ( f p s )  : 25.25 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 600.00 
HEADWATER ( f t )  : 1396.05 
VELOCITY ( f p s )  : 25.31 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 25.030 
UPSTREAM STAGE ( f t )  : 1401.259 

CAP Structure CAP-6 Hydraulic Calculations 

F i l e  = 10310C6.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-6 9 
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STAGE ELEVATION - 1376.66 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  ( f t )  (c fs)  ( fps) ..................................................................................... 

485.62 494.00 .0440 23.4 10.07 2.32 1386.48 98.04 4.19 
494.00 506.00 .0440 67.0 12.00 5.59 7126.49 503.92 7.52 
506.00 514.38 .0440 23.4 10.07 2.32 1386.48 98.04 4.19 ------- ----------- --------- 

TOTALS 113.8 9899.45 700.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .598 --- 
PIPE SLOPE I S  SUBCRITICAL 

" I  C R I T  = 1390.038000 
ILWATER DEPTH-;-CULVERT NORMAL DEPTH 

5FARTING DOWNSTREAM EGL = 1390.135000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 700.00 
HEADWATER (ft) : 1411.76 
"ELOCITY ( f p s )  : 29.46 

ui i i c i  . . > :  ', COL RESULTS 
OISCHARGE ( c f s )  : 700.00 
HEADWATER ( f t )  : 1403.26 
VELOCITY ( f p s )  : 29.46 

--- INLET CONTROL GOVERNS --- 

BACKWATFR (ft) : 35.105 
upcr- '- STAGE ( f t )  : 1411.760 

CAP S t r u c t u r e  CAP-6 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C6.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-6 10 
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.................................................................................... 

STAGE ELEVATION = 1377.05 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) (ft) ( f t )  (cfs) (fps) 

--- 

485.03 494.00 .0440 26.8 10.78 2.49 1662.96 117.59 4.38 
494.00 506.00 .0440 71.8 12.00 5.98 7984.21 564.57 7.87 
506.00 514.97 .0440 26.8 10.78 2.49 1662.96 117.59 4.38 - - - - - - - -mu-------- --------- 

TOTALS 125.4 11310.14 799.75 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .605 --- 

FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 799.75 
HEADWATER ( f t )  : 1428.22 
VELOCITY ( fps)  : 33.66 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 799.75 
HEADWATER ( f t )  : 1411.78 
VELOCITY ( fps)  : 33.66 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 51.170 
UPSTREAM STAGE (ft) : 1428.221 

CAP S t ruc tu re  CAP-6 Hydrau l ic  Ca lcu la t ions  

F i l e  = 10310C6.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-6 11 
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STAGE ELEVATION = 1377.42 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  (ft) (cfs) (fps) 

484.48 494.00 .0440 30.2 11.45 2.64 1951.39 137.98 4.56 
494.00 506.00 .0440 76.2 12.00 6.35 8823.59 623.92 8.19 
506.00 515.52 .0440 30.2 11.45 2.64 1951.39 137.98 4.56 ------- ----------- --------- 

TOTALS 136.7 12726.36 899.89 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .611 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1398.843000 
TAILWATER DEPTH > CULVERT NORMAL DEPTH 
STARTING DOWNSTREAM EGL = 1399,697000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 899.89 
HEADWATER ( f t )  : 1457.07 
VELOCITY ( fps)  : 37.88 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 899.89 
HEADWATER ( f t )  : 1421.39 
VELOCITY ( fps)  : 37.88 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 79.646 
UPSTREAM STAGE ( f t )  : 1457.066 

CAP S t r u c t u r e  CAP-6 H y d r a u l i c  C a l c u l a t i o n s  
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.................................................................................... 

STAGE ELEVATION = 1377.77 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  (ft) (ft) (cfs)  (fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .616 --- 

PIPE SLOPE I S  SUBCRITICAL 
TAILWATER EXCEEDS UPSTREAM PIPE CROWN, FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 999.94 
HEADWATER (ft) : 1508.45 
VELOCITY ( f ps )  : 42.09 

@ OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 999.94 
HEADWATER (ft) : 1432.05 
VELOCITY ( f p s )  : 42.09 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 130.679 
UPSTREAM STAGE ( f t )  : 1508.446 

CAP Structure CAP-6 Hydraulic Calculations 

F i l e  = 10310C6.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-6 13 
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.................................................................................... 

STAGE ELEVATION = 1378.10 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (cfs) (fps) 

---- - 

483.46 494.00 .0440 37.0 12.67 2.92 2555.85 180.73 4.88 
494.00 506.00 .0440 84.3 12.00 7.03 10444.56 738.54 8.76 
506.00 516.54 .0440 37.0 12.67 2.92 2555.85 180.73 4.88 ------- ----------- --------- 

TOTALS 158.3 15556.26 1099.99 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER - .621 --- 
PIPE SLOPE I S  SUBCRITICAL 
TAILWATER EXCEEDS UPSTREAM P I P E  CROWN, FULL PIPE FLOW 

INLET CONTROL RESULTS 

ELOCITY ( fps)  : 46.30 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1099.99 
HEADWATER ( f t )  : 1443.79 
VELOCITY ( fps)  : 46.30 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 219.365 
UPSTREAM STAGE ( f t )  : 1597.460 

CAP S t ruc tu re  CAP-6 Hydrau l ic  Ca lcu la t ions  

F i l e  = 10310C6.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-6 14 
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@ STAGE ELEVATION = 1178.41 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) (ft) ( f t )  (cfs) (fps) 

482.99 494.00 .0440 40.4 13.23 3.05 2870.23 202.96 5.03 
494.00 506.00 .0440 88.1 12.00 7.34 11229.96 794.08 9.02 
506.00 517.01 .0440 40.4 13.23 3.05 2870.23 202.96 5.03 - - - - - - - ----------- --------- 

TOTALS 168.8 16970.41 1199.99 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .625 --- 

PlPE SLOPE I S  SUBCRITICAL 
TAILWATER EXCEEDS UPSTREAM PIPE CROWN, FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1199.99 
HEADWATER l ft l  : 1744.85 
VELOCITY ( t p s j  : 50.51 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1199.99 
HEADWATER l ft l  : 1456.59 
VELOCITY ( t p s j  : 50.51 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( ft) : 366.446 
UPSTREAM STAGE (ft) : 1744.854 

CAP S t ruc tu re  CAP-6 Hydrau l ic  Ca lcu la t ions  

F i l e  = 10310C6.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-6 15 
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STAGE ELEVATION = 1378.71 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  ( f t )  (c fs)  ( fps)  ..................................................................................... 

482.55 494.00 .0440 43.7 13.77 3.18 3191.91 225.70 5.16 
494.00 506.00 .0440 91.6 12.00 7.64 12000.86 848.59 9.26 
506.00 517.45 .0440 43.7 13.77 3.18 3191.91 225.70 5.16 ------- ----------- --------- 

TOTALS 179.1 18384.69 1299.99 I 

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

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .628 --- 
PIPE SLOPE I S  SUBCRITICAL 
TAILWATER EXCEEDS UPSTREAM PIPE CROWN, FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1299.99 
HEADWATER ( f t )  : 1978.18 
VELOCITY ( f p s )  : 54.72 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1299.99 
HEADWATER (ft) : 1470.46 
VELOCITY ( f ps )  : 54.72 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 599.473 
UPSTREAM STAGE ( f t )  : 1978.179 

CAP S t r u c t u r e  CAP-6 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C6.OUT February 9, 1991 
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STAGE ELEVATION = 1378.99 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  (ft) (cfs) (fps) ..................................................................................... 

482.12 494.00 .0440 47.1 14.28 3.30 3521.04 248.98 5.29 
494.00 506.00 .0440 95.1 12.00 7.92 12759.97 902.27 9.49 
506.00 517.88 .0440 47.1 14.28 3.30 3521.04 248.98 5.29 - - - - - - - ----------- --------- 

TOTALS 189.2 19802.05 1400.22 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .632 --- 
PIPE SLOPE I S  SUBCRITICAL 
TAILWATER EXCEEDS UPSTREAM PIPE CROWN, FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (cfs) : 1400.22 
HEADWATER (ft) : 2333.46 
VELOCITY ( fps) : 58.94 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs)  : 1400.22 
HEADWATER (ft) : 1485.44 
VELOCITY (fps) : 58.94 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 954.469 
UPSTREAM STAGE (ft) : 2333.460 

CAP Structure CAP-6 Hydraul i c  Calculations 
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STAGE ELEVATION - 1379.27 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
( f t )  ( f t )  (sq  f t )  .................................... 

481.71 494.00 .0440 50.4 
494.00 506.00 .0440 98.4 
506.00 518.29 .0440 50.4 - - - - - - - 

TOTALS 199.1 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
(ft) ( f t )  ( c fs )  (fps) 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .635 --- 
PIPE SLOPE I S  SUBCRITICAL 
TAILWATER EXCEEDS UPSTREAM PIPE CROWN, FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1500.05 
HEADWATER (ft) : 2851.82 
VELOCITY ( f p s )  : 63.14 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1500.05 
HEADWATER f f t )  : 1501.43 
VELOCITY ( f p s )  : 63.14 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 1472.550 
UPSTREAM STAGE ( f t )  : 2851.816 

CAP Structure CAP-6 Hydraulic Calculations 
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@ STAGE ELEVATION = 1379.53 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  (sq f t )  (ft) (ft) (cfs) (fps) ..................................................................................... 

481.31 494.00 .0440 53.7 15.25 3.52 4195.23 296.65 5.53 
494.00 506.00 .0440 101.5 12.00 8.46 14236.50 1006.67 9.92 
506.00 518.69 .0440 53.7 15.25 3.52 4195.23 296.65 5.53 - - - - - - - ----------- --------- 

TOTALS 208.9 22626.96 1599.97 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .638 --- 
PIPE SLOPE I S  SUBCRITICAL 
TAILWATER EXCEEDS UPSTREAM PIPE CROWN, FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1599.97 
HEADWATER (ft) : 3587.84 
VELOCITY ( fps)  : 67.34 

@ OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1599.97 
HEADWATER l f t l  : 1518.51 
VELOCITY ( f p s j  : 67.34 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  , : 2208.313 
UPSTREAM STAGE (ft) : 3587.843 

CAP S t ruc tu re  CAP-6 Hydraul i c  Ca lcu la t ions  

F i l e  = 10310C6.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-6 19 
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--- SUMMARY OF RESULTS --- 

FLOW TAILWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(cfs) ( f t )  ( f t )  ( f t )  

CAP Structure CAP-6 Hydraul ic  Calculat ions 
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................................................. 
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* H H 0000 BBBBB CCCCC W W *  ................................................. 

HYDRAULICS OF BRIDGE AND CULVERT WATERWAYS 
COPYRIGHT 1987 
ALL RIGHTS RESERVED 

GALILEO SOFTWARE 
16 RANCH ROAD 
CHELMSFORD, MA 01824 

VERSION 3.02 
SERIAL NUMBER 1003 

CAP S t r u c t u r e  CAP-7 H y d r a u l i c  C a l c u l a t i o n s  
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--- HOBCW PROJECT DATA --- 

NUMBER OF GROUND STATIONS : 6 
NUMBER OF ROAD STATIONS : 0 
NUMBER OF ROUGNESS COEFFICIENTS : 6 

STREAM SLOPE ( f t / f t )  
MINIMUM FLOW ( c f s )  
MAXIMUM FLOW ( c f s )  
FLOW INCREMENT ( c f s )  

NUMBER OF CULVERTS 
CULVERT CODE 
CULVERT SLOPE (ft l f t l  
CULVERT LENGTH ' (dl . 

CIRCULAR CULVERT DIAMETER : 5.50 
ENTRANCE LOSS COEFFICIENT Ke . 5  
CULVERT ROUGHNESS COEFFICIENT .012 

CAP S t r u c t u r e  CAP-7 H y d r a u l i c  C a l c u l a t i o n s  
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STATION STATION 
NUMBER 

( f t )  ......................... 

Page 3 

CROSS SECTION DESCRIPTION --- 
GROUND ROUGNESS ROAD 
ELEVATION FACTOR ELEVATION 
( f t )  (ft) ........................................ 

CAP Structure CAP-7 Hydraulic Calculations 

F i l e  = 10310C7.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-7 3 
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--- HOBCW OUTPUT DATA --- 

STAGE ELEVATION = 1373.14 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
( f t )  (ft) (sq  f t )  

TOTALS 46.0 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
( f t )  ( f t )  (c fs)  (fps) .................................................. 

33.23 .53 431.36 30.50 1.72 
2.77 1.50 202.66 14.33 3.44 
1.00 2.26 145.09 10.26 4.53 
2.77 1.50 202.66 14.33 3.44 

33.23 .53 431.36 30.50 1.72 
----------- --------- 

1413.12 99.92 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .599 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 99.92 
HEADWATER (ftl : 1375.88 
VELOCITY ( f p s )  : 10.45 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 99.92 
HEADWATER ( f t )  : 1376.19 
VELOCITY ( f p s )  : 10.45 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 3.060 
UPSTREAM STAGE ( f t )  : 1376.195 

CAP Structure CAP-7 Hydraulic Calculations 
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STAGE ELEVATION = 1373.54 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  ( f t )  (c fs)  ( fps) ..................................................................................... 

451.04 497.00 .0400 33.9 45.99 .74 1025.61 72.52 2.14 
497.00 499.50 .0400 5.2 2.77 1.87 292.17 20.66 3.99 
499.50 500.50 .0400 2.7 1 .OO 2.67 191.29 13.53 5.06 
500.50 503.00 .0400 5.2 2.77 1.87 292.17 20.66 3.99 
503.00 548.96 .0400 33.9 45.99 .74 1025.61 72.52 2.14 - - - - - - - ----------- --------- 

TOTALS 80.8 2826.85 199.89 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .561 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS . - - . . . . . . . . . - . . - . . - . . 
DISCHARGE ( c f s )  : 199.89 a HEADWATER ( f t )  : 1378.33 
VELOCITY ( f p s )  : 12.37 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 199.89 
HEADWATER (ft) : 1378.54 
VELOCITY ( f p s )  : 12.37 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 4.996 
UPSTREAM STAGE ( f t )  : 1378.539 

CAP S t r u c t u r e  CAP-7 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION - 1373.83 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) (ft) (ft) (cfs) ( fps)  ..................................................................................... 

442.12 497.00 -0400 48.3 54.90 .88 1645.19 116.33 2.41 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .548 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1378.556000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1378.556000 
PARTIAL PIPE FLOW 

TNLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 299.92 
HEADWATER ( f t )  : 1381.77 
VELOCITY ( f p s )  : 12.62 

OUTLET CONTROL RESULTS 
DISCliF+i?GE ( c ~ s )  : 299.92 
HEADWATER ( f t )  : 1380.96 
VELOCITY ( f p s )  : 13.71 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  7.942 
UPSTREAM STAGE (ft) : 1381.771 

CAP S t r u c t u r e  CAP-7 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1374.06 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  (ft) (cfs) (fps) 

435.02 497.00 .0400 61.6 62.01 .99 2276.03 160.94 2.61 
497.00 499.50 .0400 6.5 2.77 2.33 422.43 29.87 4.62 
499.50 500.50 .0400 3.2 1.00 3.19 256.34 18.13 5.69 
500.50 503.00 .0400 6.5 2.77 2.33 422.43 29.87 4.62 
503.00 564.98 .0400 61.6 62.01 .99 2276.03 160.94 2.61 - - - - - - - ----------- --------- 

TOTALS 139.2 5653.26 399.75 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .543 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1380.659000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1380.659000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs)  : 399.75 
HEADWATER (ft) : 1386.73 
VELOCITY (fps) : 16.83 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs)  : 399.75 
HEADWATER (ft) : 1384.91 
VELOCITY (fps) : 17.21 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  12.669 
UPSTREAM STAGE ( f t )  : 1386.726 

CAP Structure CAP-7 Hydraulic Calculat ions 
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STAGE ELEVATION = 1374.25 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  ( f t )  (cfs) (fps) 

428.97 497.00 .0400 74.2 68.06 1.09 2917.47 206.30 2.78 
497.00 499.50 .0400 7.0 2.77 2.51 476.50 33.69 4.85 
499.50 500.50 .0400 3.4 1.00 3.38 282.86 20.00 5.92 
500.50 503.00 .0400 7.0 2.77 2.51 476.50 33.69 4.85 
503.00 571.03 .0400 74.2 68.06 1.09 2917.47 206.30 2.78 ------- ----------- --------- 

TOTALS 165.6 7070.80 499.98 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .540 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1383.202000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL c CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1383.202000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 499.98 
HEADWATER ( f t )  : 1393.08 
VELOCITY ( fps)  : 21.04 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 499.98 
HEADWATER ( f t )  : 1389.87 
VELOCITY ( fps)  : 21.18 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  18.832 
UPSTREAM STAGE ( f t )  : 1393.082 

CAP S t ruc tu re  CAP-7 Hydraul i c Calcu la t ions  
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STAGE ELEVATION = 1174.42 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  ft) ( f t )  ( f t )  (c fs)  (fps) ..................................................................................... 

~ ... . 
503.00 576.32 .0400 86.1 73.35 1.17 3562.34 251.90 2.92 

- - - - - - - ----------- --------- 
TOTALS 190.6 8483.39 599.87 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .539 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1386.247000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1386.247000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 599.87 
HEADWATER ( f t )  : 1400.88 
VELOCITY ( f p s )  : 25.25 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 599.87 
HEADWATER ( f t )  : 1395.85 
VELOCITY ( f p s )  : 25.30 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 26.455 
UPSTREAM STAGE ( f t )  : 1400.876 

F i l e  = 10310C7.OUT 

CAP S t r u c t u r e  CAP-7 Hydraul  i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1374.57 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  (ft) (cfs) (fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .539 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1389.857000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1389.857000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 700.49 
HEADWATER ( f t )  : 1411.45 
VELOCITY ( f p s )  : 29.48 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 700.49 
HEADWATER ( f t )  : 1402.97 
VELOCITY ( f p s )  : 29.51 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 36.879 
UPSTREAM STAGE ( f t )  : 1411.452 

CAP S t r u c t u r e  CAP-7 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1374.71 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  ( f t )  (c fs)  (fps) 

414.58 497.00 .0400 108.9 82.46 1.32 4866.45 344.11 3.16 
497.00 499.50 .0400 8.1 2.77 2.92 615.38 43.51 5.37 
499.50 500.50 .0400 3.8 1.00 3.84 350.06 24.75 6.44 
500.50 503.00 .0400 8.1 2.77 2.92 615.38 43.51 5.37 
503.00 585.42 .0400 108.9 82.46 1.32 4866.45 344.11 3.16 - - - - - - - ----------- --------- 

TOTALS 237.8 11313.72 800.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .539 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1393.969000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1393.969000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE I c f s )  : 800.00 
HEADWATER (ft)' : 1427.90 
VELOCITY ( f ps )  : 33.67 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 800.00 
HEADWATER ( f t )  : 1411.08 
VELOCITY ( f p s )  : 33.69 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) 53.192 
UPSTREAM STAGE ( f t )  : 1427.903 

CAP S t r u c t u r e  CAP-7 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C7.OUT. February 9, 1991 Sect. 3.2.2.3, Page CAP-7 11 
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STAGE ELEVATION = 1374.84 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq f t )  ( f t )  ( f t )  (cfs) (fps) 

410.59 497.00 .0400 119.7 86.46 1.38 5521.85 390.45 3.26 
497.00 499.50 .0400 8.4 2.77 3.04 656.47 46.42 5.51 
499.50 500.50 .0400 4.0 1 .OO 3.97 369.74 26.14 6.59 
500.50 503.00 .0400 8.4 2.77 3.04 656.47 46.42 5.51 
503.00 589.41 .0400 119.7 86.46 1.38 5521.85 390.45 3.26 - - - - - - - ----------- --------- 

TOTALS 260.2 12726.38 899.89 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .539 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1398.643000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1398.643000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 899.89 
HEADWATER ( f t )  : 1456.69 
VELOCITY ( fps)  : 37.88 

OUTLET CONTROL RESULTS - - 

DISCHARGE (c fs )  : 899.89 
HEADWATER ( f t )  : 1420.30 
VELOCITY ( fps)  : 37.88 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 81.855 
UPSTREAM STAGE ( f t )  : 1456.695 

CAP S t ruc tu re  CAP-7 Hydraul ic  Ca lcu la t ions  

F i l e  = 10310C7.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-7 12 
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.................................................................................... 

STAGE ELEVATION = 1374.96 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

406.87 497.00 .0400 130.2 90.18 1.44 6178.16 436.86 3.36 
497.00 499.50 .0400 8.7 2.77 3.15 695.61 49.19 5.64 
499.50 500.50 .0400 4.1 1.00 4.09 388.42 27.47 6.72 
500.50 503.00 .0400 8.7 2.77 3.15 695.61 49.19 5.64 
503.00 593.13 .0400 130.2 90.18 1.44 6178.16 436.86 - - - - - - - 3.36 ----------- --------- 

TOTALS 281.9 14135.95 999.56 

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

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .540 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1403 .a55000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL - 1403.855000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 999.56 
HEADWATER (ft) : 1507.82 
VELOCITY ( fps)  : 42.07 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 999.56 
HEADWATER ( f t )  : 1430.63 
VELOCITY ( fps)  : 42.07 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 132.861 
UPSTREAM STAGE (ft) : 1507.820 

CAP S t r u c t u r e  CAP-7 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C7.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-7 13 
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.................................................................................... 

STAGE ELEVATION = 1375.07 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  (ft) (cfs) ( fps) 

403.36 497.00 .0400 140.5 93.69 1.50 6841 -03 483.73 3.44 
497.00 499.50 .0400 9.0 2.77 3.25 733.41 51.86 5.76 
499.50 500.50 .0400 4.2 1.00 4.20 406.40 28.74 6.84 
500.50 503.00 .0400 9.0 2.77 3.25 733.41 51.86 5.76 
503.00 596.64 .0400 140.5 93.69 1.50 6841.03 483.73 3.44 ------- ----------- --------- 

TOTALS 303.3 15555.27 1099.92 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .541 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1409.652000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1409.652000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (.cfs)  : 1099.92 
HEADWATER ( f t )  : 1597.01 
VELOCITY ( f ps )  : 46.30 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1099.92 
HEADWATER ( f t )  : 1442.08 
VELOCITY ( f p s )  : 46.30 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 221.938 
UPSTREAM STAGE (ft) : 1597.010 

CAP S t r u c t u r e  CAP-7 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C7.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-7 14 
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.................................................................................... 

@ STAGE ELEVATION = 1375.18 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  ft) ( f t )  (ft) (cfs) (fps) 

400.04 497.00 .0400 150.7 97.01 1.55 7507.27 530.84 3.52 
497.00 499.50 .0400 9.3 2.77 3.34 769.89 54.44 5.87 
499.50 500.50 .0400 4.3 1 .OO 4.31 423.70 29.96 6.95 
500.50 503.00 .0400 9.3 2.77 3.34 769.89 54.44 5.87 
503.00 599.96 .0400 150.7 97.01 1.55 7507.27 530.84 3.52 - - - - - - - ----------- --------- 

TOTALS 324.2 16978.02 1200.53 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .542 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1416.019000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1416.019000 
FULL PIPE FLOW 

@ INLET CONTROL RESULTS 
DISCHARGE I c f s )  : 1200.53 
HEADWATER (ft)' : 1745.48 
VELOCITY ( f ps )  : 50.53 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1200.53 
HEADWATER ( f t )  : 1454.65 
VELOCITY ( f p s )  : 50.53 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 370.302 
UPSTREAM STAGE ( f t )  : 1745.479 

CAP S t r u c t u r e  CAP-7 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C7.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-7 15 
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STAGE ELEVATION = 1375.28 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) ( f t )  (cfs) (fps) ..................................................................................... 

396.92 497.00 .0400 160.5 100.13 1.60 8167.81 577.55 3.60 
497.00 499.50 .0400 9.5 2.77 3.43 804.76 56.90 5.98 
499.50 500.50 .0400 4.4 1 .OO 4.41 440.20 31.13 7.06 
500.50 503.00 .0400 9.5 2.77 3.43 804.76 56.90 5.98 
503.00 603.08 .0400 160.5 100.13 1.60 8167.81 577.55 3.60 - - - - - - - ----------- --------- 

TOTALS 344.5 18385.33 1300.04 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .542 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1422.864000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1422.864000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1300.04 
HEADWATER Iftl : 1977.94 
VELOCITY ( fps)  : 54.72 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1300.04 
HEADWATER ( f t )  : 1468.16 
VELOCITY ( fps)  : 54.72 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) : 602.661 
UPSTREAM STAGE ( f t )  : 1977.938 

CAP St ruc tu re  CAP-7 Hydrau l ic  Ca lcu la t ions  

F i l e  = 10310C7.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-7 16 
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@ STAGE ELEVATION = 1375.37 
- 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  (ft) (cfs) (fps) ..................................................................................... 

393.94 497.00 .0400 170.2 103.11 1.65 8833.03 624.59 3.67 
497.00 499.50 .0400 9.8 2.77 3.52 838.71 59.31 6.08 
499.50 500.50 .0400 4.5 1.00 4.50 456.22 32.26 7.16 
500.50 503.00 .0400 9.8 2.77 3.52 838.71 59.31 6.08 
503.00 606.06 .0400 170.2 103.11 1.65 8833.03 624.59 - - - - - - - 3.67 ----------- --------- 

TOTALS 364.5 19799.70 1400.05 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .543 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1430.293000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1430.293000 
FULL PIPE FLOW * INLET CONTROL RESULTS 

DISCHARGE (c fs )  : 1400.05 
HEADWATER ( f t )  : 2332.37 
VELOCITY ( fps)  : 58.93 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1400.05 
HEADWATER ( f t )  : 1482.83 
VELOCITY ( fps)  : 58.93 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 957.001 
UPSTREAM STAGE ( f t )  : 2332.374 

F i l e  = 10310C7.OUT 

CAP S t r u c t u r e  CAP-7 H y d r a u l i c  C a l c u l a t i o n s  

February 9, 1991 Sect. 3.2.2.3, Page CAP-7 17 
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STAGE ELEVATION = 1375.46 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  (ft) (cfs) (fps) ..................................................................................... 

391.10 497.00 .0400 179.7 105.96 1.70 9497.38 671.57 3.74 
497.00 499.50 .0400 10.0 2.77 3.60 871.57 61.63 6.17 
499.50 500.50 .0400 4.6 1.00 4.59 471.70 33.35 7.26 
500.50 503.00 .0400 10.0 2.77 3.60 871.57 61.63 6.17 
503.00 608.90 .0400 179.7 105.96 1.70 9497.38 671.57 3.74 

------- ----------- --------- 
'OTALS 384.0 21209.60 1499.75 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .544 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1438.245000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL 
STARTING DOWNSTREAM EGL = 1438.245000 
FULL PIPE FLOW 

*!I ET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1499.75 
:!€ADWATER (ft) : 2849.54 
VELOCITY ( f p s )  : 63.13 

OUTLET CONTROL RESULTS 
DISCHARGE f c f s )  : 1499.75 
HEADWATER ( f t ) '  : 1498.53 
VELOCITY ( f p s )  : 63.13 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 1474.080 
UPSTREAM STAGE (ft) : 2849.545 

CAP S t r u c t u r e  CAP-7 Hydraul  i c  C a l c u l a t i o n s  

F i l e  = 10310C7.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-7 18 
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@ STAGE ELEVATION = 1375.55 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) , ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  

388.36 497.00 .0400 189.2 108.70 1.74 10166.43 718.88 3.80 
497.00 499.50 .0400 10.2 2.77 3.68 903.72 63.90 6.26 
499.50 500.50 .0400 4.7 1 .OO 4.68 486.82 34.42 7.35 
500.50 503.00 .0400 10.2 2.77 3.68 903.72 63.90 6.26 
503.00 611.64 .0400 189.2 108.70 1.74 10166.43 718.88 3.80 - - - - - - - ----------- --------- 

TOTALS 403.4 22627.12 1599.98 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .545 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1446.793000 
TW DEPTH < CULVERT CRIT  DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1446.793000 
FULL P IPE FLOW * INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 1599.98 
HEADWATER (ft) : 3587.57 
VELOCITY ( f p s )  : 67.34 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1599.98 
HEADWATER (ft) : 1515.40 
VELOCITY ( f p s )  : 67.34 

--- INLET CONTROL GOVERNS --- 
BACKWATER (f t) : 2212.014 
UPSTREAM STAGE (ft) : 3587.566 

CAP S t r u c t u r e  CAP-7 H y d r a u l  i c  C a l c u l a t i o n s  

F i l e  = 10310C7.OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page CAP-7 19 
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--- SUMMARY OF RESULTS --- 

FLOW TAILWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(cfs) ( f t )  ( f t )  ( f t )  ........................................................... 

CAP Structure CAP-7 Hydraulic Calculations 

F i l e  = 10310C7.OUT February 9, 1991 Sect. 3 .2.2.3,  Page CAP-7 20 
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................................................. 
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VERSION 3.02 
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CAP S t r u c t u r e  CAP-8 Hydrau l  i c  C a l c u l a t i o n s  

F i l e  = 10310C8.OUT Februa ry  9, 1991 Sect .  3.2.2.3, Page CAP-8 1 
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--- HOBCW PROJECT DATA --- 

NUMBER OF GROUND STATIONS 
NUMBER OF ROAD STATIONS 
NUMBER OF ROUGNESS COEFFICIENTS 

STREAM SLOPE (ft/ft) 
MINIMUM FLOW ( c f s )  
MAXIMUM FLOW ( c f s )  
FLOW INCREMENT ( c f s )  

NUMBER OF CULVERTS 
CULVERT CODE 
CULVERT SLOPE (ft/ft) 
CULVERT LENGTH (ft) 
DOWNSTREAM CULVERT INVERT (ft) 

BOX CULVERT WIDTH (ft) 
BOX CULVERT HEIGHT (ft) 
ENTRANCE LOSS COEFFICIENT Ke 
CULVERT ROUGHNESS COEFFICIENT 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C8.OUT F e b r u a r y  9, 1 9 9 1  S e c t .  3.2.2.3, Page CAP-8 2 
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--- CROSS SECTION DESCRIPTION --- 

STATION STATION GROUND ROUGNESS ROAD 
NUMBER ELEVATION FACTOR ELEVATION 

(ft) (ft) (ft) ................................................................ 

CAP Structure CAP-8 Hydraul ic  Calculat ions 

F i l e  = 10310C8.OUT February 9, 1991 Sect.  3 .2 .2 .3 ,  Page CAP-8 3 
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--- HOBCW OUTPUT DATA --- 

STAGE ELEVATION = 1358.52 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  ( f t )  (c fs)  ( fps)  ..................................................................................... 

451.34 452.50 .0400 .3 1.27 .24 4.28 .36 1.19 
452.50 547.50 .0400 49.4 95.00 .52 1187.74 99.37 2.01 
547.50 548.66 .0400 .3 1.27 .24 4.28 .36 1.19 

- - - - - - - ----------- --------- 
TOTALS 50.0 1196.30 100.09 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .493 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1374.075000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1374.075000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 100.09 
HEADWATER ( f t )  : 1374.16 
VELOCITY ( f p s )  : 1.85 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 100.09 
HEADWATER (ft) : 1374.17 
VELOCITY ( f p s )  : 4.07 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  15.646 
UPSTREAM STAGE ( f t )  : 1374.166 

CAP S t r u c t u r e  CAP-8 Hydraul  i c  C a l c u l a t i o n s  

F i l e  - 10310C8.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-8 4 
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.................................................................................... 

STAGE ELEVATION = 1358.79 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) (c f s )  ( f ps )  ..................................................................................... 

- 
TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .529 --- 

PIPE SLOPE I S  SUBCRITICAL 
F61 CRTT = 1374.530000 - - - - . . - . - - . . . - - - - - - 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1374.530000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 200.19 
HEADWATER (ft) : 1374.50 
VELOCITY ( f p s )  : 2.42 

OUTLET CONTROL RESULTS - 

DISCHARGE ( c f s )  : 200.19 
HEADWATER (ft) : 1374.65 
VELOCITY ( f p s )  : 5.13 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 15.861 
UPSTREAM STAGE (ft) : 1374.648 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310CB.OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page CAP-8 5 
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.................................................................................... 

STAGE ELEVATION = 1359.00 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  (sq ft) ( f t )  (ft) (c fs )  ( fps) ..................................................................................... 

450.28 452.50 .0400 1.1 2.44 .46 24.47 2.05 1.84 
452.50 547.50 ,0400 95.0 95.00 1.00 3530.69 295.40 3.11 
547.50 549.72 .0400 1.1 2.44 .46 24.47 2.05 1.84 

- - - - - - - ----------- --------- 
TOTALS 97.2 3579.63 299.49 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .552 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1374.909000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1374.909000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 299.49 
HEADWATER ( f t )  : 1374.81 
VELOCITY ( f p s )  : 2.82 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 299.49 
HEADWATER ( f t )  : 1375.05 
VELOCITY ( f p s )  : 5.86 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 16.047 
UPSTREAM STAGE ( f t )  : 1375.047 

CAP S t r u c t u r e  CAP-8 Hydraul  i c C a l c u l a t i o n s  

F i l e  = 10310C8.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-8 6 
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STAGE ELEVATION = 1359.19 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  (ft) (cfs) (fps) ..................................................................................... 

449.86 452.50 .0400 1.6 2.89 .54 38.70 3.24 2.07 
452.50 547.50 .0400 112.8 95.00 1.19 4702.13 393.41 3.49 
547.50 550.14 .0400 1.6 2.89 .54 38.70 3.24 2.07 - - - - - - - ----------- --------- 

TOTALS 116.0 4779.54 399.88 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .568 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1375.251000 
TW DEPTH < CULVERT CRIT  DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL - 1375.251000 
PARTIAL P IPE  FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c f s )  : 399.88 
HEADWATER (ft) : 1375.12 
VELOCITY ( fps)  : 3.15 

OUTLET CONTROL RESULTS 
DISCHARGE (c f s )  : 399.88 
HEADWATER ( f t )  : 1375.41 
VELOCITY ( fps)  : 6.46 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( ft ) 16.220 
UPSTREAM STAGE ( f t )  : 1375.408 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C8.OUT F e b r u a r y  9, 1991 Sect. 3.2.2.3, Page CAP-8 7 
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STAGE ELEVATION = 1359.36 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) (cfs) ( fps)  

449.49 452.50 .0400 2.0 3.30 .62 55.03 4.60 2.26 
452.50 547.50 .0400 128.8 95.00 1.36 5859.11 490.21 3.81 
547.50 550.51 .0400 2.0 3.30 .62 55.03 4.60 2.26 ------- ----------- --------- 

TOTALS 132.9 5969.17 499.42 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .582 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1375.563000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1375.563000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 499.42 
HEADWATER ( f t )  : 1375.42 
VELOCITY ( f p s )  : 3.42 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 499.42 
HEADWATER (ft) : 1375.74 
VELOCITY ( f ps )  : 6.95 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) 16.380 
UPSTREAM STAGE ( f t )  : 1375.736 

CAP Structure CAP-8 Hydraulic Calculations 

F i l e  = 10310C8.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-8 8 
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.................................................................................... 

STAGE ELEVATION = 1359.51 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  

449.14 452.50 .0400 2.5 3.68 .69 73.55 6.15 2.42 
452.50 547.50 .0400 143.6 95.00 1.51 7023.72 587.65 4.09 
547.50 550.86 .0400 2.5 3.68 .69 73.55 6.15 2.42 - - - - - - - ----------- --------- 

TOTALS 148.6 7170.81 599.95 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .593 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1375.857000 
TW DEPTH < CULVERT CRIT  DEPTH. SETTING OUTLET ELEV TO CRIT ICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1375.857000 
PARTIAL P IPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 599.95 
HEADWATER f f t )  : 1375.71 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 599.95 
HEADWATER (ft) : 1376.05 
VELOCITY ( f p s )  : 7.39 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 16.535 
UPSTREAM STAGE (ft) : 1376.046 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C8.OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page CAP-8 9 
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STAGE ELEVATION - 1359.66 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  ( f t )  (c fs)  (fps) 

448.82 452.50 .0400 3.0 4.03 .75 93.83 7.85 2.58 
452.50 547.50 .0400 157.3 95.00 1.66 8178.60 684.27 4.35 
547.50 551.18 .0400 3.0 4.03 .75 93.83 7.85 2.58 

------- ----------- --------- 
TOTALS 163.4 8366.26 699.97 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .602 --- 
SLOPE I S  SUBCRITICAL 

EGLCRIT = 1376.134000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1376.134000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 699.97 
HEADWATER ( f t )  : 1375.99 
VELOCITY ( f p s )  : 3.87 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 699.97 
HEADWATER ( f t )  : 1376.34 
VELOCITY ( f ps )  : 7.78 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) : 16.682 
UPSTREAM STAGE ( f t )  : 1376.338 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C8.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-8 10 



HOBCW Vers ion  3.02 Page 11 

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

STAGE ELEVATION = 1359.79 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  ( f t )  (cfs)  (fps) 

448.52 452.50 .0400 3.6 4.37 .82 115.83 9.69 2.72 
452.50 547.50 .0400 170.2 95.00 1.79 9329.53 780.56 4.59 
547.50 551.48 .0400 3.6 4.37 .82 115.83 9.69 2.72 ------- ----------- --------- 

TOTALS 177.4 9561.20 799.95 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .611 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1376.398000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1376.398000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 799.95 
HEADWATER Ift) : 1376.26 
VELOCITY ( f p s j  : 4.07 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 799.95 
HEADWATER Ift) : 1376.61 
VELOCITY ( f p s j  : 8.14 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 16.823 
UPSTREAM STAGE (ft) : 1376.615 

CAP Structure CAP-8 Hydraulic Calculations 

F i l e  = 10310C8.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-8 11 
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STAGE ELEVATION - 1359.92 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) (cfs) (fps) 

--- 

448.23 452.50 ,0400 4.1 4.68 .88 139.45 11.67 2.85 
452.50 547.50 .0400 182.5 95.00 1.92 10476.97 876.57 4.80 
547.50 551.77 .0400 4.1 4.68 -88 139.45 11.67 2.85 

------- ----------- --------- 
TOTALS 190.7 10755.88 899.90 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .618 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1376.651000 
TW DEPTH < CULVERT CRIT DEPTH, SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1376.651000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 899.90 
HEADWATER ( f t )  : 1376.52 
VELOCITY ( fps )  : 4.24 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 899.90 
HEADWATER (ft) : 1376.88 
VELOCITY ( fps )  : 8.46 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) : 16.960 
UPSTREAM STAGE (ft) : 1376.882 

CAP St ruc ture  CAP-8 Hydrau l ic  Ca lcu la t ions  

F i l e  = 10310C8.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-8 12 
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STAGE ELEVATION = 1360.04 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  ..................................................................................... 

447.96 452.50 .0400 4.6 4.98 .93 164.61 13.77 2.97 
452.50 547.50 .0400 194.2 95.00 2.04 11621.46 972.32 5.01 
547.50 552.04 .0400 4.6 4.98 .93 164.61 13.77 2.97 - - - - - - - ----------- --------- 

TOTALS 203.5 11950.70 999.87 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .625 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1376.895000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1376.895000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 999.87 
HEADWATER (ft) : 1376.78 
VELOCITY ( f p s )  : 4.41 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 999.87 
HEADWATER (ft) : 1377.14 
VELOCITY ( f p s )  : 8.77 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 17.094 
UPSTREAM STAGE (ft) : 1377.138 

CAP S t ruc tu re  CAP-8 Hydraul i c Calcu la t ions  

F i l e  = 10310C8.OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page CAP-8 13 



HOBCW Vers ion  3.02 Page 14 

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

STAGE ELEVATION = 1360.16 

STARTING 
STATION 
(ft) 

ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION FACTOR AREA PERIMETER RADIUS 

. . ( f t )  ( sq  f t )  ( f t )  ( f t )  (c fs)  ( fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .632 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1377.130000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1377.130000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1099.89 
HEADWATER ( f t )  : 1377.03 
VELOCITY ( f ps )  : 4.56 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1099.89 
HEADWATER (ft) : 1377.39 
VELOCITY ( f p s )  : 9.05 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 17.224 
UPSTREAM STAGE ( f t )  : 1377.386 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C8.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-8 14 
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STAGE ELEVATION = 1360.18 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  ( f t )  (cfs) (fps) 
- ------------- 

447.44 452.50 .0400 5.8 5.55 1.04 219.28 18.35 3.19 
452.50 547.50 .0400 216.3 95.00 2.28 13902.29 1163.15 5.38 
547.50 552.56 .0400 5.8 5.55 1.04 219.28 18.35 3.19 ------- ----------- --------- 

TOTALS 227.8 14340.84 1199.84 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .637 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1377.359000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1377.359000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE [ c f s l  : 1199.84 
HEADWATER i f t) '  : 1377.27 
VELOCITY ( fps)  : 4.70 

OUTLET CONTROL RESULTS 
DISCHARGE l c f s l  : 1199.84 
HEADWATER ift)' : 1377.63 
VELOCITY ( fps)  : 9.31 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 17.351 
UPSTREAM STAGE ( f t )  : 1377.627 

CAP St ruc ture  CAP-8 Hydrau l ic  Ca lcu la t ions  

F i l e  = 10310C8.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-8 15 
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STAGE ELEVATION = 1360.39 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  ..................................................................................... 

447.20 452.50 .0400 6.3 5.81 1.09 248.64 20.80 3.29 
452.50 547.50 .0400 226.7 95.00 2.39 15038.45 1258.21 5.55 
547.50 552.80 .0400 6.3 5.81 1.09 248.64 20.80 3.29 

- - - - - - - ----------- --------- 
TOTALS 239.3 15535.74 1299.81 

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

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .643 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1377.582000 
TW DEPTH < CULVERT CRIT  DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1377.582000 
PARTIAL P IPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1299.81 
HEADWATER (ft) : 1377.51 
VELOCITY ( f p s )  : 3.91 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1299.81 
HEADWATER (ft) : 1377.86 
VELOCITY ( f p s )  : 9.57 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( ft) 17.475 
UPSTREAM STAGE (ft) : 1377.861 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310CB.OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page CAP-8 16 
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STAGE ELEVATION = 1360.49 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  (ft) (cfs)  ( fps) ..................................................................................... 

446.96 452.50 .0400 6.9 6.07 1.14 279.29 23.37 3.38 
452.50 547.50 .0400 236.8 95.00 2.49 16171.74 1353.02 5.71 
547.50 553.04 .0400 6.9 6.07 1.14 279.29 23.37 3.38 - - - - - - - ----------- --------- 

TOTALS 250.6 16730.32 1399.76 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .648 --- 

PIPE SLOPE I S  SUBCRITICAL - -  - 

EGLCRIT = 1377.798000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1377.798000 
PARTIAL PIPE FLOW 

@ INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1399.76 
HEADWATER ( f t )  : 1377.74 
VELOCITY ( f p s )  : 4.21 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1399.76 
HEADWATER (ft) : 1378.09 
VELOCITY ( f ps )  : 9.81 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  17.597 
UPSTREAM STAGE ( f t )  : 1378.089 

CAP S t r u c t u r e  CAP-8 Hydraul  i c C a l c u l a t i o n s  

F i l e  = 10310C8.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-8 17 
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STAGE ELEVATION - 1360.60 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  ( f t )  (c fs)  ( fps) ..................................................................................... 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .653 --- 
PIPE SLOPE I S  SUBCRITICAL 

€GI CRIT = 1378.010000 - - - - . . - . - - . - . - - - - - - 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1378.010000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1499.58 
HEADWATER (ft) : 1377.97 
VELOCITY ( f p s )  : 4.51 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1499.58 
HEADWATER (ft) : 1378.31 
VELOCITY ( f p s )  : 10.03 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 17.716 
UPSTREAM STAGE ( f t )  : 1378.312 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C8.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-8 18 
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STAGE ELEVATION = 1360.70 
I 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq f t )  (ft) (ft) (cfs)  ( fps) 

446.51 452.50 .0400 8.1 6.57 1.23 344.10 28.79 3.57 
452.50 547.50 .0400 256.1 95.00 2.70 18424.56 1541.51 6.02 
547.50 553.49 .0400 8.1 6.57 1.23 344.10 28.79 3.57 ------- ----------- --------- 

TOTALS 272.2 19112.76 1599.09 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .657 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1378.216000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1378.216000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1599.09 
HEADWATER (ft) : 1378.19 
VELOCITY ( f p s )  : 4.81 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1599.09 
HEADWATER (ft) : 1378.53 
VELOCITY ( i p s )  : 10.25 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) : 17.833 
UPSTREAM STAGE ( f t )  : 1378.529 

CAP Structure CAP-8 Hydraulic Calculations 

F i l e  = 10310C8.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-8 19 
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STAGE ELEVATION - 1360.79 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  ( f t )  (c fs)  ( fps)  ..................................................................................... 

553.50 563.81 ,0400 .5 10.32 .05 2.28 .19 .40 - - - - - - - ----------- --------- 
TOTALS 283.5 20318.43 1699.96 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .720 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT - 1378.420000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1378.420000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1699.96 
HEADWATER ( f t l  : 1378.42 
VELOCITY ( f p s )  : 5.11 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1699.96 
HEADWATER (ftl : 1370.74 
VELOCITY ( f p s )  : 10.46 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) : 17.952 
UPSTREAM STAGE ( f t )  : 1378.745 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C8.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-8 20 
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.................................................................................... 

STAGE ELEVATION = 1360.88 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  ( f t )  (cfs) (fps) 

425.88 446.50 .0400 1.9 20.62 .09 14.45 1.21 .64 
446.50 452.50 .0400 9.2 6.58 1.40 428.00 35.81 3.89 
452.50 547.50 .0400 274.0 95.00 2.88 20630.16 1726.04 6.30 
547.50 553.50 .0400 9.2 6.58 1.40 428.00 35.81 3.89 
553.50 574.12 ,0400 1.9 20.62 .09 14.45 1.21 .64 - - - - - - - ----------- --------- 

TOTALS 296.3 21515.05 1800.08 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .775 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1378.620000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1378.620000 
PARTIAL PIPE FLOW * INLET CONTROL RESULTS 

DISCHARGE ( c f s )  : 1800.08 
HEADWATER ( f t )  : 1378.63 
VELOCITY ( fps )  : 5.41 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 1800.08 
HEADWATER ( f t )  : 1378.95 
VELOCITY ( fps)  : 10.66 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( ft ) 18.070 
UPSTREAM STAGE ( f t )  : 1378.954 

CAP St ruc ture  CAP-8 Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION = 1360.97 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  ( f t )  (cfs) (fps) 

416.07 446.50 .0400 4.1 30.43 .14 40.80 3.41 .82 
446.50 452.50 .0400 9.7 6.58 1.48 469.62 39.29 4.04 
452.50 547.50 .0400 282.4 95.00 2.97 21688.38 1814.58 6.43 
547.50 553.50 .0400 9.7 6.58 1.48 469.62 39.29 4.04 
53.50 583.93 .0400 4.1 30.43 .14 40.80 3.41 .82 ------- ----------- --------- 

TOTALS 310.2 22709.23 1899.99 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .821 --- 
PIPE SLOPE I S  SUBCRITICAL . .. - - - -  - 

EGLCRIT = 1378.815000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1378.815000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 1899.99 
HEADWATER (ft) : 1378.85 
VELOCITY ( fps)  : 5.71 

SUTLET CONTROL RESULTS 
, i t ' :  'HARGE (c fs )  : 1899.99 
HtADWATER ( f t )  : 1379.16 
VELOCITY ( fps )  : 10.86 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 18.188 
UPSTREAM STAGE (ft) : 1379.160 

CAP S t ruc tu re  CAP-8 Hydraul i c  Ca lcu la t ions  
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STAGE ELEVATION = 1361.06 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  ( f t )  (cfs) (fps) ..................................................................................... 

406.73 446.50 .0400 7.1 39.78 .18 83.35 6.97 .98 
446.50 452.50 .0400 10.2 6.58 1.56 510.71 42.73 4.17 
452.50 547.50 .0400 290.3 95.00 3.06 22716.23 1900.58 6.55 
547.50 553.50 .0400 10.2 6.58 1.56 510.71 42.73 4.17 
553.50 593.27 .0400 7.1 39.78 .18 83.35 6.97 .98 ------- ----------- --------- 

TOTALS 325.0 23904.36 1999.98 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .860 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1379.006000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL c CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1379.006000 - - 

PARTIAL PIPE FLOW 
- 

INLET CONTROL RESULTS 
DISCHARGE (cfs) : 1999.98 
HEADWATER Iftl : 1379.06 

OUTLET CONTROL RESULTS 
DISCHARGE (cfs)  : 1999.98 
HEADWATER Ift) : 1379.36 
VELOCITY (fps) : 11.04 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t ) : 18.306 
UPSTREAM STAGE ( f t )  : 1379.362 

CAP Structure CAP-8 Hydraulic Calculations 
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STAGE ELEVATION = 1361.14 0 
STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  ( f t )  (c fs)  (fps) ..................................................................................... 

397.83 446.50 .0400 10.6 48.67 .22 142.80 11.95 1.13 
446.50 452.50 .0400 10.7 6.58 1.63 551.09 46.11 4.30 
452.50 547.50 .0400 297.9 95.00 3.14 23712.25 1983.91 6.66 
547.50 553.50 .0400 10.7 6.58 1.63 551.09 46.11 4.30 
553.50 602.17 .0400 10.6 48.67 .22 142.80 11.95 1.13 

------- ----------- --------- 
TOTALS 340.6 25100.02 2100.02 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .892 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1379.195000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1379.195000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2100.02 
HEADWATER ( f t )  : 1379.28 
VELOCITY ( f ps )  : 6.32 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2100.02 
HEADWATER ( f t )  : 1379.56 
VELOCITY ( f ps )  : 11.23 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 18.425 
UPSTREAM STAGE (ft) : 1379.561 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  
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@ STAGE ELEVATION = 1361.21 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  (ft) ( f t )  (c fs)  (fps) ..................................................................................... 

389.35 446.50 .0400 14.6 57.15 .26 219.09 18.33 1.25 
446.50 452.50 .0400 11.2 6.58 1.70 590.69 49.42 4.42 
452.50 547.50 .0400 305.1 95.00 3.21 24676.81 2064.61 6.77 
547.50 553.50 .0400 11.2 6.58 1.70 590.69 49.42 4.42 
553.50 610.65 .0400 14.6 57.15 .26 219.09 18.33 1.25 - - - - - - - ----------- --------- 

TOTALS 356.7 26296.37 2200.11 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .919 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1379.381000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1379.381000 
PARTIAL PIPE FLOW 

@ INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2200.11 
HEADWATER (ft) : 1379.49 
VELOCITY ( f ps )  : 6.62 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2200.11 
HEADWATER (ft) : 1379.76 
VELOCITY ( f p s )  : 11.40 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  18.545 
UPSTREAM STAGE ( f t )  : 1379.757 

CAP S t r u c t u r e  CAP-8 Hydraul  i c C a l c u l a t i o n s  
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STAGE ELEVATION = 1361.28 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  ( f t )  (cfs) (fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .942 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1379.564000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1379.564000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 2300.23 
HEADWATER (ft) : 1379.70 
VELOCITY ( fps)  : 6.92 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 2300.23 
HEADWATER (ftl : 1379.95 
VELOCITY ( fps)  : 11.57 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 18.666 
UPSTREAM STAGE ( f t )  : 1379.950 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1361.35 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (cfs) (fps) ..................................................................................... 

373.56 446.50 .0400 23.8 72.94 .33 419.96 35.14 1.47 
446.50 452.50 .0400 12.0 6.58 1.83 667.37 55.84 4.65 
452.50 547.50 .0400 318.6 95.00 3.35 26514.90 2218.40 6.96 
547.50 553.50 .0400 12.0 6.58 1.83 667.37 55.84 4.65 
553.50 626.44 ,0400 23.8 72.94 .33 419.96 35.14 1.47 - - - - - - - ----------- --------- 

TOTALS 390.3 28689.57 2400.34 

--- SUBCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = .961 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1379.745000 - - - . . . - . - - . . . . . . . . . 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1379.745000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 2400.34 
HEADWATER ( f t )  : 1379.91 
VELOCITY ( fps)  : 7.22 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 2400.34 
HEADWATER (ft) : 1380.14 
VELOCITY ( fps)  : 11.74 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) 18.787 
UPSTREAM STAGE ( f t )  : 1380.140 

CAP St ruc ture  CAP-8 Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION = 1361.42 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  (ft) (cfs) (fps) ..................................................................................... 

366.19 446.50 .0400 28.9 80.32 .36 542.89 45.42 1.57 
446.50 452.50 .0400 12.4 6.58 1.89 704.44 58.94 4.75 
452.50 547.50 .0400 324.8 95.00 3.42 27390.88 2291.69 7.05 
547.50 553.50 .0400 12.4 6.58 1.89 704.44 58.94 4.75 
553.50 633.81 .0400 28.9 80.32 .36 542.89 45.42 1.57 

- - - - - - - ----------- --------- 
TOTALS 407.5 29885.54 2500.40 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUOE NUMBER = .977 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT - 1379.922000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1379.922000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2500.40 
HEADWATER i f t l  : 1380.12 
VELOCITY ( fps )  : 7.52 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2500.40 
HEADWATER ( f t )  : 1380.33 
VELOCITY ( fps)  : 11.90 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 18.908 
UPSTREAM STAGE (ft) : 1380.328 

CAP St ruc ture  CAP-8 Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION = 1361.48 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  ( f t )  (cfs) (fps) 

359.13 446.50 .0400 34.2 87.37 .39 679.62 56.86 1.66 
446.50 452.50 .0400 12.8 6.58 1.94 740.68 61.97 4.84 
452.50 547.50 .0400 330.9 95.00 3.48 28240.27 2362.75 7.14 
547.50 553.50 .0400 12.8 6.58 1.94 740.68 61.97 4.84 
553.50 640.87 .0400 34.2 87.37 .39 679.62 56.86 1.66 - - - - - - - ----------- --------- 

TOTALS 424.8 31080.87 2600.41 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .990 --- 
PIPE SLOPE I S  SUBCRITICAL 

EGLCRIT = 1380.098000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1380.098000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2600.41 
HEADWATER (ftl : 1380.33 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2600.41 
HEADWATER Ift) : 1380.51 
VELOCITY ( ips )  : 12.05 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 19.030 
UPSTREAM STAGE ( f t )  : 1380.513 

CAP S t ruc tu re  CAP-8 Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION = 1361.54 • 
STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
(ft) (ft) (sq ft) 
-----------------------------------, 

352.34 446.50 ,0400 39.7 
446.50 452.50 .0400 13.2 
452.50 547.50 .0400 336.6 
547.50 553.50 .0400 13.2 
553.50 647.66 .0400 39.7 ------- 

TOTALS 442.4 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
(ft) ( f t )  ( c fs )  ( fps) .................................................. 

94.16 .42 829.65 69.41 1.75 
6.58 2.00 776.20 64.94 4.93 

95.00 3.54 29066.61 2431.89 7.22 
6.58 2.00 776.20 64.94 4.93 

94.16 .42 829.65 69.41 1.75 ----------- --------- 
32278.30 2700.60 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.001 --- 

P I P E  SLOPE I S  SUBCRITICAL . - . - . - . - - 
EGLCRIT = 1380.271000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1380.271000 
PARTIAL PIPE FLOW • 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2700.60 
HEADWATER (ft) : 1380.54 
VELOCITY ( f p s )  : 8.12 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2700.60 
HEADWATER (ft) : 1380.70 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) 19.153 
UPSTREAM STAGE (ft) : 1380.696 

CAP S t r u c t u r e  CAP-8 Hydraul  i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1361.60 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  ( f t )  (c fs)  (fps) ..................................................................................... 

345.82 446.50 .0400 45.4 100.69 .45 992.01 83.00 1.83 
446.50 452.50 .0400 13.5 6.58 2.05 810.99 67.85 5.02 
452.50 547.50 .0400 342.2 95.00 3.60 29870.39 2499.14 7.30 
547.50 553.50 .0400 13.5 6.58 2.05 810.99 67.85 5.02 
553.50 654.18 .0400 45.4 100.69 .45 992.01 83.00 1.83 - - - - - - - ----------- --------- 

TOTALS 460.0 33476.38 2800.84 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.010 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1380.443000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1380.443000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2800.84 
HEADWATER (ft) : 1380.75 
VELOCITY ( f p s )  : 8.42 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2800.84 
HEADWATER (ft) : 1380.88 
VELOCITY ( fps )  : 12.36 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) 19.275 
UPSTREAM STAGE ( f t )  : 1380.876 

CAP S t ruc tu re  CAP-8 Hydraul i c Calcu la t ions  
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STAGE ELEVATION = 1361.66 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
( f t )  ( f t )  (sq f t )  .................................... 

339.54 446.50 .0400 51.2 
446.50 452.50 .0400 13.8 
452.50 547.50 .0400 347.5 
547.50 553.50 .0400 13.8 
553.50 660.46 .0400 51.2 - - - - - - - 

TOTALS 477.7 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
( f t )  ( f t )  (cfs) (fps) 

106.97 .48 1165.75 97.53 1.90 
6.58 2.10 845.05 70.70 5.11 

95.00 3.66 30652.23 2564.55 7.38 
6.58 2.10 845.05 70.70 5.11 

106.97 .48 1165.75 97.53 1.90 ----------- --------- 
34673.82 2901.02 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.018 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1380.612000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1380.612000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 2901.02 
HEADWATER ( f t )  : 1380.96 
VELOCITY ( fps )  : 8.72 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 2901.02 
HEADWATER (ft) : 1381.06 
VELOCITY ( fps)  : 12.50 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 19.398 
UPSTREAM STAGE ( f t )  : 1381.055 

CAP St ruc ture  CAP-8 Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION = 1361.71 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) (ft) ( f t )  (c fs)  (fps) ..................................................................................... 

333.49 446.50 ,0400 57.2 113.02 .51 1349.97 112.95 1.97 
446.50 452.50 .0400 14.2 6.58 2.15 878.37 73.49 5.18 
452.50 547.50 ,0400 352.7 95.00 3.71 31412.86 2628.19 7.45 
547.50 553.50 .0400 14.2 6.58 2.15 878.37 73.49 5.18 
553.50 666.51 .0400 57.2 113.02 .51 1349.97 112.95 1.97 - - - - - - - ----------- --------- 

TOTALS 495.4 35869.54 3001.06 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.024 --- 

PIPE SLOPE I S  SUBCRITICAL 
FCl CRTT = 1380.779000 - - - - . . - . - - - - . . - - - - 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1380.779000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3001.06 
HEADWATER (ft) : 1381.17 
VELOCITY ( f ps )  : 9.03 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3001.06 
HEADWATER (ft) : 1381.23 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER (ft) 19.520 
UPSTREAM STAGE ( f t )  : 1381.231 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1361.76 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) (cfs) (fps) ..................................................................................... 

327.64 446.50 .0400 63.3 118.87 .53 1544.29 129.20 2.04 
446.50 452.50 .0400 14.5 6.58 2.20 911.07 76.23 5.26 
452.50 547.50 .0400 357.7 95.00 3.76 32154.86 2690.27 7.52 
547.50 553.50 .0400 14.5 6.58 2.20 911.07 76.23 5.26 
553.50 672.36 .0400 63.3 118.87 .53 1544.29 129.20 2.04 ------- ----------- --------- 

TOTALS 513.2 37065.56 3101.13 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.029 --- 

PIPF SLOPE I S  SUBCRITICAL 
EGLCRIT = 1380.945000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1380.945000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 3101.13 
HEADWATER (ft) : 1381.39 
VELOCITY ( fps)  : 9.33 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 3101.13 
HEADWATER (ft) : 1381.41 
VELOCITY ( fps)  : 12.78 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  19.642 
UPSTREAM STAGE ( f t )  : 1381.406 

CAP Structure CAP-8 Hydraul i c Calculations 
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STAGE ELEVATION = 1361.81 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  (ft) ( f t )  (cfs) (fps) 

321.98 446.50 .0400 69.4 124.52 .56 1748.06 146.25 2.11 
446.50 452.50 .0400 14.8 6.58 2.25 943.14 78.91 5.33 
452.50 547.50 .0400 362.5 95.00 3.82 32879.22 2750.87 7.59 
547.50 553.50 .0400 14.8 6.58 2.25 943.14 78.91 5.33 
553.50 678.02 .0400 69.4 124.52 .56 1748.06 146.25 2.11 - - - - - - - ----------- --------- 

TOTALS 530.9 38261.62 3201.20 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.034 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1381.108000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 
PARTIAL PIPE FLOW 

1381.108000 

INLET CONTROL RESULTS 
DISCHARGE (cfs)  : 3201.20 
HEADWATER (ft) : 1381.61 
VELOCITY ( fps)  : 9.63 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 3201.20 
HEADWATER (ft) : 1381.58 
VELOCITY ( fps)  : 12.92 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) : 19.794 
UPSTREAM STAGE (ft) : 1381.609 

CAP S t ruc tu re  CAP-8 Hydrau l ic  Ca lcu la t ions  

F i l e  = 10310C8.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-8 35 
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STAGE ELEVATION = 1361.86 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) (cfs) (fps) 

316.51 446.50 .0400 75.7 130.00 .58 1960.71 164.05 2.17 
446.50 452.50 .0400 15.1 6.58 2.29 974.64 81.54 5.40 
452.50 547.50 .0400 367.1 95.00 3.86 33587.04 2810.09 7.65 
547.50 553.50 .0400 15.1 6.58 2.29 974.64 81.54 5.40 
553.50 683.49 .0400 75.7 130.00 .58 1960.71 164.05 2.17 ------- ----------- --------- 

TOTALS 548.7 39457.74 3301.27 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.037 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1381.270000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1381.270000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 3301.27 
HEADWATER Ift) : 1381.83 
VELOCITY ( f p s j  : 9.93 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3301.27 
HEADWATER ( f t )  : 1381.75 
VELOCITY ( fps )  : 13.05 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 19.965 
UPSTREAM STAGE (ft) : 1381.829 

CAP St ruc ture  CAP-B Hydraul i c  Ca lcu la t ions  

F i l e  = 10310C8.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-B 36 
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STAGE ELEVATION = 1361.91 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  ( f t )  (cfs) (fps) ..................................................................................... 

311.19 446.50 .0400 82.0 135.31 .61 2181.81 182.54 2.23 
446.50 452.50 .0400 15.4 6.58 2.34 1005.59 84.13 5.47 
452.50 547.50 .0400 371.7 95.00 3.91 34279.47 2868.03 7.72 
547.50 553.50 .0400 15.4 6.58 2.34 1005.59 84.13 5.47 
553.50 688.81 .0400 82.0 135.31 .61 2181.81 182.54 2.23 ------- ----------- --------- 

TOTALS 566.4 40654.26 3401.38 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.040 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1381.431000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1381.431000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 3401.38 
HEADWATER (ft) : 1382.05 
VELOCITY ( fps )  : 10.23 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3401.38 
HEADWATER ( f t )  : 1381.92 
VELOCITY ( fps )  : 13.18 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 20.140 
UPSTREAM STAGE ( f t )  : 1382.052 

F i l e  = 10310C8.OUT 

CAP St ruc ture  CAP-8 Hydraul i c  Calcu la t ions  

February 9, 1991 Sect. 3.2.2.3, Page CAP-8 37 



HOBCW V e r s i o n  3.02 Page 38 

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

STAGE ELEVATION = 1361.96 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  

306.04 446.50 .0400 88.4 140.46 .63 2410.37 201.67 2.28 
446.50 452.50 .0400 15.6 6.58 2.38 1035.95 86.67 5.54 
452.50 547.50 .0400 376.0 95.00 3.96 34955.98 2924.63 7.78 
547.50 553.50 ,0400 15.6 6.58 2.38 1035.95 86.67 5.54 
553.50 693.96 .0400 88.4 140.46 .63 2410.37 201.67 2.28 ------- ----------- --------- 

TOTALS 584.1 41848.62 3501.31 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.042 --- 

PIPE SLOPE I S  SUBCRITICAL 
FCI CRTT = 13R1.589000 ----..-. 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1381.589000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3501.31 
HEADWATER (ft) : 1382.28 
VELOCITY ( f p s )  : 10.53 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3501.31 
HEADWATER (ftl : 1382.09 
VELOCITY ( f p s )  : 13.31 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 20.320 
UPSTREAM STAGE (ft) : 1382.277 

CAP S t r u c t u r e  CAP-8 H y d r a u l  i c C a l c u l a t i o n s  

F i l e  = 10310C8.OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page CAP-8 38 
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STAGE ELEVATION = 1362.00 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  (ft) (cfs) (fps) ..................................................................................... 

301.03 446.50 .0400 94.8 145.48 .65 2646.72 221.44 2.34 
446.50 452.50 .0400 15.9 6.58 2.42 1065.86 89.18 5.60 
452.50 547.50 .0400 380.3 95.00 4.00 35619.66 2980.16 7.84 
547.50 553.50 .0400 15.9 6.58 2.42 1065.86 89.18 5.60 
553.50 698.97 .0400 94.8 145.48 .65 2646.72 221.44 2.34 ------- ----------- --------- 

TOTALS 601.7 43044.82 3601.39 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.044 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1381.746000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1381.746000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 3601.39 
HEADWATER ( f t l  : 1382.51 
VELOCITY ( f p s j  : 10.83 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 3601.39 
HEADWATER Ift) : 1382.31 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) : 20.504 
UPSTREAM STAGE ( f t )  : 1382.506 

F i l e  = 10310C8.OUT 

CAP S t ruc tu re  CAP-8 Hydrau l ic  Ca lcu la t ions  

February 9, 1991 Sect. 3.2.2.3, Page CAP-8 39 
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STAGE ELEVATION - 1362.05 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (c fs)  (fps) 

------- ----------- --------- 
TOTALS 619.3 44237.39 3701.17 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.045 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1381.901000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1381.901000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3701.17 
HEADWATER (ftl : 1382.74 
VELOCITY ( f p s )  : 11.13 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3701.17 
HEADWATER ( f t )  : 1382.51 
VELOCITY ( f ps )  : 13.56 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 20.691 
UPSTREAM STAGE ( f t )  : 1382.737 

CAP S t r u c t u r e  CAP-8 Hydraul  i c  C a l c u l a t i o n s  

F i l e  - 10310C8.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-8 40 
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@ STAGE ELEVATION = 1362.09 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  ( f t )  (cfs)  ( fps) 

291.41 446.50 .0400 107.7 155.10 .69 3139.56 262.67 2.44 
446.50 452.50 .0400 16.4 6.58 2.50 1124.18 94.06 5.72 
452.50 547.50 .0400 388.5 95.00 4.09 36906.87 3087.85 7.95 
547.50 553.50 .0400 16.4 6.58 2.50 1124.18 94.06 5.72 
553.50 708.59 .0400 107.7 155.10 .69 3139.56 262.67 2.44 

- - - - - - - ----------- --------- 
TOTALS 636.8 45434.34 3801.31 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.046 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1382.056000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1382.056000 @ PARTIAL PIPE FLOM 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3801.31 
HEADWATER (ft) : 1382.97 
VELOCITY ( f ps )  : 11.43 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3801.31 
HEADWATER (ft) : 1382.70 
VELOCITY ( f ps )  : 13.68 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t ) : 20.884 
UPSTREAM STAGE ( f t )  : 1382.973 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C8.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-8 41 
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STAGE ELEVATION = 1362.13 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  ..................................................................................... 

286.79 446.50 .0400 114.3 159.72 .72 3395.14 284.06 2.49 
446.50 452.50 .0400 16.7 6.58 2.54 1152.63 96.44 5.78 
452.50 547.50 .0400 392.4 95.00 4.13 37531.43 3140.10 8.00 
547.50 553.50 .0400 16.7 6.58 2.54 1152.63 96.44 5.78 
553.50 713.21 .0400 114.3 159.72 .72 3395.14 284.06 2.49 

------- ----------- --------- 
TOTALS 654.3 46626.96 3901.09 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.046 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1382.208000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1382.208000 
PARTIAL P IPE  FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3901.09 
HEADWATER (ft) : 1383.21 
VELOCITY ( f ps )  : 11.73 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 3901.09 
HEADWATER (ft) : 1382.90 
VELOCITY ( f p s )  : 13.80 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) : 21.081 
UPSTREAM STAGE (ft) : 1383.211 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C8.OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page CAP-8 42 
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STAGE ELEVATION = 1362.17 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  (ft) (cfs)  (fps) 

282.28 446.50 .0400 120.8 164.23 .74 3656.87 305.96 2.53 
446.50 452.50 .0400 16.9 6.58 2.57 1180.68 98.78 5.84 
452.50 547.50 .0400 396.3 95.00 4.17 38145.28 3191.46 8.05 
547.50 553.50 .0400 16.9 6.58 2.57 1180.68 98.78 5.84 
553.50 717.72 .0400 120.8 164.23 .74 3656.87 305.96 2.53 - - - - - - - ----------- --------- 

TOTALS 671.7 47820.38 4000.94 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.047 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1382.360000 
TW-DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 
PARTIAL P IPE FLOW 

1382.360000 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4000.94 
HEADWATER ( f t )  : 1383.45 
VELOCITY ( fps)  : 12.03 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4000.94 
HEADWATER ( f t )  : 1383.09 
VELOCITY ( fps)  : 13.92 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) : 21.283 
UPSTREAM STAGE (ft) : 1383.454 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C8.OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page CAP-8 43 
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STAGE ELEVATION - 1362.21 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  

277.88 446.50 .0400 127.4 168.63 .76 3924.09 328.31 2.58 
446.50 452.50 .0400 17.2 6.58 2.61 1208.31 101.09 5.89 
452.50 547.50 .0400 400.0 95.00 4.21 38748.14 3241.90 8.10 
547.50 553.50 .0400 17.2 6.58 2.61 1208.31 101.09 5.89 
553.50 722.12 .0400 127.4 168.63 .76 3924.09 328.31 2.58 ------- ----------- --------- 

TOTALS 689.1 49012.93 4100.72 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.047 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1382.510000 
TW DEPTH < CULVERT CRIT  DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1382.510000 
PARTIAL P IPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4100.72 
HEADWATER l f t l  : 1383.70 
VELOCITY ( f p s )  : 12.33 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4100.72 
HEADWATER l f t l  : 1383.29 
VELOCITY ( f p s )  : 14.03 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 21.490 
UPSTREAM STAGE (ft) : 1383.700 

CAP S t r u c t u r e  CAP-8 H y d r a u l  i c C a l c u l a t i o n s  

F i l e  - 10310C8.OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3, Page CAP-8 44 
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@ STAGE ELEVATION = 1362.25 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  ( f t )  (cfs)  ( fps) ..................................................................................... 

273.57 446.50 .0400 134.0 172.94 .77 4197.02 351.15 2.62 
446.50 452.50 .0400 17.4 6.58 2.64 1235.58 103.38 5.94 
452.50 547.50 .0400 403.7 95.00 4.25 39341.58 3291.55 8.15 
547.50 553.50 .0400 17.4 6.58 2.64 1235.58 103.38 5.94 
553.50 726.43 .0400 134.0 172.94 .77 4197.02 351.15 - - - - - - - 2.62 ----------- --------- 

TOTALS 706.4 50206.79 4200.60 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.046 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1382.659000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1382.659000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4200.60 
HEADWATER (ft) : 1383.95 
VELOCITY ( f p s )  : 12.63 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4200.60 
HEADWATER ( f t )  : 1383.47 
VELOCITY ( f p s )  : 14.14 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) : 21.701 
UPSTREAM STAGE ( f t )  : 1383.950 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C8.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-8 45 
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STAGE ELEVATION - 1362.29 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  (ft) (ft) (cfs) (fps) ..................................................................................... 

547.50 553.50 ,0400 17.6 6.58 2.68 1262.58 105.63 5.99 
553.50 730.65 .0400 140.6 177.16 .79 4476.00 374.49 2.66 ------- ----------- --------- 

TOTALS 723.7 51404.41 4300.80 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.046 --- 

PIPE SLOPF I S  SUBCRITICAL 
EGLCRIT = 1382.807000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1382.807000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4300.80 
HEADWATER (ft) : 1384.21 
VELOCITY ( f p s )  : 12.93 

'ET CONTROL RESULTS -. . . - ~~. - 

DISCHARGE ( c f s )  : 4300.80 
HEADWATER ( f t )  : 1383.66 
VELOCITY ( f p s )  : 14.26 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 21.919 
UPSTREAM STAGE ( f t )  : 1384.206 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C8.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-8 46 
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@ STAGE ELEVATION = 1362.32 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) (ft) ( f t )  (c fs)  (fps) 

- - - - - - - - - 

265.23 446.50 .0400 147.2 181.28 .81 4758.66 398.14 2.71 
446.50 452.50 .0400 17.8 6.58 2.71 1289.10 107.85 6.04 
452.50 547.50 .0400 410.8 95.00 4.32 40501.14 3388.57 8.25 
547.50 553.50 .0400 17.8 6.58 2.71 1289.10 107.85 6.04 
553.50 734.77 .0400 147.2 181.28 .81 4758.66 398.14 2.71 ------- ----------- --------- 

TOTALS 740.8 52596.66 4400.55 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.045 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1382.953000 
Tw-DEPTH < CULVERT GRIT-DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = @ PARTIAL PIPE FLOW 

1382.954000 

INLET CONTROL RESULTS - - - 

DISCHARGE (c fs )  : 4400.55 
HEADWATER (ft) : 1384.46 
VELOCITY ( fps)  : 13.23 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 4400.55 
HEADWATER (ft) : 1383.86 
VELOCITY ( fps)  : 14.36 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 22.141 
UPSTREAM STAGE ( f t )  : 1384.464 

F i l e  = 10310C8.OUT 

CAP Structure CAP-8 Hydraulic Calculations 

February 9, 1991 Sect. 3.2.2.3, Page CAP-8 47 
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STAGE ELEVATION = 1362.36 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

261.20 446.50 .0400 153.8 185.31 .83 5046.27 422.20 2.75 
446.50 452.50 .0400 18.1 6.58 2.74 1315.31 110.05 6.09 
452.50 547.50 .0400 414.2 95.00 4.36 41066.80 3435.89 8.30 
547.50 553.50 .0400 18.1 6.58 2.74 1315.31 110.05 6.09 
553.50 738.80 .0400 153.8 185.31 .83 5046.27 422.20 2.75 

------a ----------- --------- 
TOTALS 757.9 53789.97 4500.39 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.045 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1383.099000 
TW-DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1383.099000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 4500.39 
HEADWATER (ft) : 1384.73 
VELOCITY ( fps )  : 13.54 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 4500.39 
HEADWATER (ft) : 1384.05 
VELOCITY ( fps )  : 14.47 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 22.368 
UPSTREAM STAGE (ft) : 1384.728 

CAP St ruc ture  CAP-8 Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION = 1362.40 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) (cfs) (fps) ..................................................................................... 

257.25 446.50 .0400 160.4 189.26 .85 5338.36 446.64 2.78 
446.50 452.50 .0400 18.3 6.58 2.78 1341.20 112.21 6.14 
452.50 547.50 .0400 417.6 95.00 4.40 41624.03 3482.52 8.34 
547.50 553.50 .0400 18.3 6.58 2.78 1341.20 112.21 6.14 
553.50 742.75 .0400 160.4 189.26 .85 5338.36 446.64 - - - - - - - 2.78 ----------- --------- 

TOTALS 775.0 54983.14 4600.22 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.044 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1383.243000 - . . . . - . . . . . 
ii-DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1383.243000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 4600.22 
HEADWATER (ft) : 1385.00 
VELOCITY ( fps )  : 13.84 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 4600.22 
HEADWATER (ft) : 1384.23 
VELOCITY ( fps )  : 14.58 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 22.601 
UPSTREAM STAGE ( f t )  : 1384.996 

F i l e  = 10310C8.OUT 

CAP St ruc ture  CAP-8 Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION - 1362.43 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (cfs)  (fps) 

253.36 446.50 .0400 167.1 193.14 .87 5635.49 471.50 2.82 
446.50 452.50 .0400 18.5 6.58 2.81 1366.83 114.36 6.19 
452.50 547.50 .0400 420.9 95.00 4.43 42174.57 3528.58 8.38 
547.50 553.50 .0400 18.5 6.58 2.81 1366.83 114.36 6.19 
553.50 746.64 .0400 167.1 193.14 .87 5635.49 471.50 2.82 ------- ----------- --------- 

TOTALS 792.0 56179.22 4700.29 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.043 --- 

PIPE SLOPE I S  SUBCRITICAL 
F61 CRTT = 1383.387000 - - - - . . - . - - - - . - - . - - - 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1383.387000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4700.29 
HEADWATER Ift) : 1385.27 
VELOCITY ( f p s j  : 14.14 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4700.29 
HEADWATER ( f t )  : 1384.44 
VELOCITY ( f ps )  : 14.68 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 22.839 
UPSTREAM STAGE ( f t )  : 1385.270 

CAP Structure CAP-8 Hydraul i c Calculations 
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STAGE ELEVATION = 1362.46 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  (ft) (cfs) ( fps) ..................................................................................... 

553.50 750.44 .0400 173.7 196.95 .88 5936.18 496.66 2.86 - - - - - - - ----------- --------- 
TOTALS 808.9 57372.90 4800.16 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.042 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1383.529000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1383.530000 
PARTIAL PIPE PLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4800.16 
HEADWATER ( f t )  : 1385.55 
VELOCITY ( f p s )  : 14.44 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4800.16 
HEADWATER (ft) : 1384.63 
VELOCITY ( f p s )  : 14.79 

--- INLET CONTROL GOVERNS --- 

BACKWATER (f t) : 23.083 
UPSTREAM STAGE ( f t )  : 1385.547 

F i l e  = 10310CB.OUT 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1362.50 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
( f t )  ( f t )  (sq f t )  .................................... 

245.83 446.50 .0400 180.4 
446.50 452.50 .0400 18.9 
452.50 547.50 .0400 427.3 
547.50 553.50 .0400 18.9 
553.50 754.17 .0400 180.4 

TOTALS 825.8 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER' RADIUS 
( ft ( f t )  (cfs) (fps) .................................................. 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.041 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1383.671000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1383.671000 - . . . . . . . . . - - - 

PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 4900.10 
HEADWATER Ift) : 1385.83 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 4900.10 
HEADWATER ( f t )  : 1384.82 
VELOCITY ( fps)  : 14.89 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 23.332 
UPSTREAM STAGE (ft) : 1385.830 

CAP St ruc ture  CAP-8 Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION = 1362.53 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
( f t )  (ft) (sq f t )  .................................... 

242.16 446.50 .0400 187.0 
446.50 452.50 .0400 19.1 
452.50 547.50 .0400 430.4 
547.50 553.50 .0400 19.1 
553.50 757.84 .0400 187.0 ------- 

TOTALS 842.6 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
( f t )  ( f t )  (cfs) (fps) 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.040 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1383.811000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1383.811000 
FULL PIPE FLOW 

INLET CONTROL RESULTS - - - 

DISCHARGE (c fs )  : 5000.02 
HEADWATER (ft) : 1386.12 
VELOCITY ( fps )  : 15.04 

OUTLET CONTROL RESULTS - - - 

DISCHARGE (c fs )  : 5000.02 
HEADWATER (ft) : 1385.03 
VEI -0CITY ( fps )  : 15.04 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 23.588 
UPSTREAM STAGE ( f t )  : 1386.118 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1362.56 

STARTING 
STAT I ON 
( f t )  

ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION FACTOR AREA PERIMETER RADIUS 

~. ( f t )  (sq f t )  ( f t )  (ft) (cfs) (fps) ..................................................................................... 

TOTALS 

--- SUPERCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = 1.038 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1383.953000 
Tw-DEPTH < CULVERT CRIT DEPTH, SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL - 1383.953000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs)  : 5100.23 
HEADWATER (ft) : 1386.41 
VELOCITY ( fps)  : 15.34 

OUTLET CONTROL RESULTS 
DISCHARGE l c f s l  : 5100.23 
HEADWATER ift)' : 1385.22 
VELOCITY ( fps)  : 15.34 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) : 23.849 
UPSTREAM STAGE ( f t )  : 1386.412 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1362.59 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  ( f t )  (c fs)  (fps) 

235.01 446.50 .0400 200.4 211.50 .95 7179.12 600.65 3.00 
446.50 452.50 .0400 19.5 6.58 2.96 1490.59 124.71 6.41 
452.50 547.50 .0400 436.5 95.00 4.59 44815.61 3749.54 8.59 
547.50 553.50 .0400 19.5 6.58 2.96 1490.59 124.71 6.41 
553.50 764.99 .0400 200.4 211.50 .95 7179.12 600.65 3.00 

- - - - - - - ----------- --------- 
TOTALS 876.1 62155.03 5200.26 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.037 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1384.098000 
TW-DEPTH < C U L ~ E R T ~ R I T ~ D E P T H .  SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1384.098000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 5200.26 
HEADWATER (ft) : 1386.71 
VELOCITY ( fps)  : 15.64 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 5200.26 
HEADWATER ( f t )  : 1385.42 
VELOCITY ( fps)  : 15.64 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 24.116 
UPSTREAM STAGE ( f t )  : 1386.710 

CAP S t ruc tu re  CAP-8 Hydraul i c  Ca lcu la t ions  
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STAGE ELEVATION - 1362.63 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  (ft) (cfs) (fps) ..................................................................................... 

231.53 446.50 .0400 207.0 214.97 .96 7497.97 627.33 3.03 
446.50 452.50 .0400 19.7 6.58 2.99 1514.50 126.71 6.45 
452.50 547.50 .0400 439.4 95.00 4.63 45322.79 3791.98 8.63 
547.50 553.50 .0400 19.7 6.58 2.99 1514.50 126.71 6.45 
553.50 768.47 .0400 207.0 214.97 .96 7497.97 627.33 3.03 ------- ----------- --------- 

TOTALS 892.7 63347.73 5300.05 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.036 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1384.245000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1384.245000 
FULL PIPE FLOW a 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 5300.05 
HEADWATER (ft) : 1387.01 
VELOCITY ( f p s j  : 15.94 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 5300.05 
HEADWATER (ft) : 1385.62 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 24.388 
UPSTREAM STAGE ( f t )  : 1387.013 

CAP S t r u c t u r e  CAP-8 Hydraul  i c  C a l c u l a t i o n s  
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STAGE ELEVATION = 1362.66 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
( f t )  ( f t )  (sq ft) 

228.11 446.50 .0400 213.6 
446.50 452.50 .0400 19.8 
452.50 547.50 .0400 442.4 
547.50 553.50 .0400 19.8 
553.50 771.89 .0400 213.6 ------- 

TOTALS 909.3 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
( f t )  (ft) (cfs) (fps) .................................................. 

218.39 .98 7820.33 654.30 3.06 
6.58 3.02 1538.18 128.69 6.49 

95.00 4.66 45824.23 3833.93 8.67 
6.58 3.02 1538.18 128.69 6.49 

218.39 .98 7820.33 654.30 3.06 ----------- --------- 
64541.25 5399.91 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.034 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT - 1384.396000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 
FULL PIPE FLOW 

1384.396000 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 5399.91 
HEADWATER (ft) : 1387.32 
VELOCITY ( fps)  : 16.24 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 5399.91 
HEADWATER ( f t )  : 1385.82 
VELOCITY ( fps)  : 16.24 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 24.665 
UPSTREAM STAGE (ft) : 1387.322 

CAP St ruc ture  CAP-8 Hydrau l ic  Ca lcu la t ions  
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1 
I STAGE ELEVATION = 1362.69 

i STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) ( s q  ft) (ft) (ft) ( c f s )  ( f ps )  

224.74 446.50 .0400 220.3 221.77 .99 8147.20 681.64 3.09 
446.50 452.50 .0400 20.0 6.58 3.04 1561.73 130.66 6.53 
452.50 547.50 .0400 445.2 95.00 4.69 46321.86 3875.56 8.70 
547.50 553.50 .0400 20.0 6.58 3.04 1561.73 130.66 6.53 
553.50 775.26 .0400 220.3 221.77 .99 8147.20 681.64 3.09 ------- -------- --------- 

TOTALS 925.9 65739.70 5500.18 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.033 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT - 1384.549000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
5TARTING DOWNSTREAM EGL = 1384.549000 

'LL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 5500.18 
HEADWATER (ft) : 1387.64 
VELOCITY ( f p s )  : 16.54 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 5500.18 
HEADWATER (ft) : 1386.03 
VELdCITY ( f p s )  : 16.54 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 24.950 
UPSTREAM STAGE (ft) : 1387.637 

CAP Structure CAP-8 Hydraulic Calculations 
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STAGE ELEVATION = 1362.72 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) (ft) (ft) (cfs) (fps) 

221.42 446.50 .0400 226.9 225.08 1.01 8475.63 709.12 3.13 
446.50 452.50 .0400 20.2 6.58 3.07 1584.93 132.61 6.57 
452.50 547.50 .0400 448.0 95.00 4.72 46811.52 3916.53 8.74 
547.50 553.50 .0400 20.2 6.58 3.07 1584.93 132.61 6.57 
553.50 778.58 .0400 226.9 225.08 1.01 8475.63 709.12 3.13 ------- ----------- --------- 

TOTALS 942.3 66932.66 5599.99 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER - 1.032 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1384.705000 
TW-DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = @ A L L  PIPE FLOW 

1384.705000 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 5599.99 
HEADWATER (ft) : 1387.96 
VELOCITY ( fps)  : 16.84 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 5599.99 
HEADWATER ( f t )  : 1386.24 
VELOCITY ( fps)  : 16.84 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) : 25.240 
UPSTREAM STAGE (ft) : 1387.956 

CAP S t ruc tu re  CAP-8 Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION = 1362.75 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
( f t )  ( f t )  (sq ft) 

TOTALS 958.7 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
( f t )  (ft) (cfs) ( fps) .................................................. 

228.36 1.02 8808.01 736.93 3.16 
6.58 3.10 1607.99 134.53 6.60 

95.00 4.75 47297.17 3957.17 8.78 
6.58 3.10 1607.99 134.53 6.60 

228.36 1.02 8808.01 736.93 3.16 ----------- --------- 
68129.17 5700.10 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.030 --- 

PIPE SLOPE I S  SUBCRITICAL 
FGI CRIT = 1384.864000 
Tw-DEPTH < CULVERT.CR~T-DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1384.864000 a 
FULL PIPE FLOW - 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 5700.10 
HEADWATER (ft) : 1388.28 
VELOCITY ( fps )  : 17.14 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 5700.10 
HEADWATER (ft) : 1386.45 
VELOCITY ( fps )  : 17.14 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 25.536 
UPSTREAM STAGE ( f t )  : 1388.281 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  
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I STAGE ELEVATION = 1362.77 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  (ft) (cfs) (fPS) ..................................................................................... 

214.94 446.50 .0400 240.2 231.57 1.04 9142.69 764.93 3.18 
446.50 452.50 .0400 20.5 6.58 3.12 1630.79 136.44 6.64 
452.50 547.50 .0400 453.6 95.00 4.77 47776.67 3997.28 8.81 
547.50 553.50 .0400 20.5 6.58 3.12 1630.79 136.44 6.64 
553.50 785.06 .0400 240.2 231.57 1.04 9142.69 764.93 3.18 - - - - - - - ----------- --------- 

TOTALS 975.0 69323.63 5800.03 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.029 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1385.025000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = @ FULL PIPE ROY 

1385.025000 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 5800.03 
HEADWATER (ft) : 1388.61 
VELOCITY ( fps)  : 17.44 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 5800.03 
HEADWATER ( f t )  : 1386.67 
VELOCITY ( fps)  : 17.44 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( ft) : 25.837 
UPSTREAM STAGE (ft) : 1388.612 

CAP St ruc ture  CAP-8 Hydrau l ic  Ca lcu la t ions  
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STAGE ELEVATION - 1362.80 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  ft) ( f t )  ( f t )  (cfs)  (fps) ..................................................................................... 

TOTALS 

--- SUPERCRITICAL FLOW IN  CHANNEL, FROUDE NUMBER = 1.027 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1385.184000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1385.184000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE l c f s )  : 5896.70 
HEADWATER i f t ) '  : 1388.94 
VELOCITY ( f p s )  : 17.73 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 5896.70 
HEADWATER (ft) : 1386.88 
VELOCITY ( f p s )  : 17.73 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 26.134 
UPSTREAM STAGE (ft) : 1388.937 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C8.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-8 62 
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STAGE ELEVATION = 1362.83 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) (ft) ( f t )  (cfs)  (fps) ..................................................................................... 

553.50 791.26 .0400 253.2 237.77 1.06 9810.10 820.77 3.24 ------- ----------- --------- 
TOTALS 1007.0 71677.02 5996.93 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.026 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1385.351000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1385.351000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 5996.93 
HEADWATER (ft) : 1389.28 
VELOCITY ( f ps )  : 18.04 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 5996.93 
HEADWATER (ft) : 1387.11 
VELOCITY ( f ps )  : 18.04 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 26.448 
UPSTREAM STAGE ( f t )  : 1389.279 

CAP S t r u c t u r e  CAP-8 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C8.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-8 63 
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I --- SUMMARY OF RESULTS --- 

FLOW TAILWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(cfs) ( f t )  ( f t )  (ft) ........................................................... 

CAP Structure CAP-8 Hydraulic Calculations 
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CAP S t r u c t u r e  CAP-9 Hydraul  i c  C a l c u l a t i o n s  
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--- HOBCW PROJECT DATA --- 
Page 2 

NUMBER OF GROUND STATIONS : 6 
NUMBER OF ROAD STATIONS : 0 
NUMBER OF ROUGNESS COEFFICIENTS : 6 

STREAM SLOPE ( f t / f t )  
MINIMUM FLOW ( c f s )  
MAXIMUM FLOW ( c f s )  
FLOW INCREMENT ( c f s )  

NUMBER OF CULVERTS 2 
CULVERT CODE : 21534 
CULVERT SLOPE ( f t / f t )  : .02553 
CULVERT LENGTH ( f t )  : 225.00 
DOWNSTREAM CULVERT INVERT (ft) : 1337.98 

CIRCULAR CULVERT DIAMETER : 3.00 
ENTRANCE LOSS COEFFICIENT Ke .5 
CULVERT ROUGHNESS COEFFICIENT .012 

CAP Structure CAP-9 Hydraulic Calculations 

F i l e  = 10310C9.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-9 2 
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--- CROSS SECTION DESCRIPTION --- 

STATION STATION GROUND ROUGNESS ROAD 
NUMBER ELEVATION FACTOR ELEVATION 

(ft) (ft) (ft) 

CAP Structure CAP-9 Hydraulic Calculations 

F i l e  = 10310C9.OUT February 9,  1991 Sect. 3 .2 .2 .3 ,  Page CAP-9 3 
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- 

Page 4 

.-- HOBCW OUTPUT DATA --- 

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

STAGE ELEVATION = 1339.19 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 

I 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (c fs)  (fps) 

--- 

492.03 493.00 .0400 .6 1.55 .38 11.44 1.54 2.62 
493.00 507.00 .0400 16.9 14.00 1.21 712.16 96.08 5.68 
507.00 508.31 .0400 .8 1.78 .44 17.14 2.31 2.92 ------- ----------- --------- 

TOTALS 18.3 740.74 99.93 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .931 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 49.97 
HEADWATER (ft) : 1347.72 
VELOCITY ( fps)  : 15.78 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 49.97 
HEADWATER (ft) : 1347.74 
VELOCITY ( fps )  : 15.78 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  8.556 
UPSTREAM STAGE ( f t )  : 1347.744 

CAP St ruc ture  CAP-9 Hydrau l ic  Ca lcu la t ions  

F i l e  - 10310C9.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-9 4 



HOBCW Version 3.02 Page 5 

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

STAGE ELEVATION = 1339.79 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  ( f t )  (cfs) (fps) ..................................................................................... 

491.54 493.00 .0400 1.3 2.32 .57 33.65 4.54 3.44 
493.00 507.00 .0400 25.3 14.00 1.81 1397.75 188.57 7.44 
507.00 508.97 .0400 1.8 2.67 .67 50.42 6.80 3.82 

- - - - - - - ----------- --------- 
TOTALS 28.4 1481.81 199.91 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.004 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 99.95 
HEADWATER Ift) : 1353.68 
VELOCITY ( fps )  : 18.43 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 99.95 
HEADWATER (ft) : 1351.38 
VELOCITY ( fps )  : 18.43 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( ft ) 13.894 
UPSTREAM STAGE ( f t )  : 1353.684 

CAP Structure CAP-9 Hydraulic Calculations 

F i l e  = 10310C9.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-9 5 
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.................................................................................... 

STAGE ELEVATION = 1340.27 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (cfs) (fps) 

491.15 493.00 .0400 2.1 2.94 .72 62.92 8.49 4.02 
493.00 507.00 .0400 32.0 14.00 2.29 2066.92 278.84 8.70 
507.00 509.49 .0400 2.8 3.38 .84 94.29 12.72 4.47 - - - - - - - ----------- --------- 

TOTALS 37.0 2224.12 300.05 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.050 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1347.968000 
TW DEPTH < CULVERT CRIT  DEPTH. SETTING OUTLET ELEV TO CRIT ICAL 
COMPUTED STARTING DS EGL < CRIT  EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1347.968000 
PARTIAL P IPE FLOW 

INLET CONTROL RESULTS - 

DISCHARGE ( c f s )  : 150.03 
HEADWATER (ft) : 1364.16 

I T Y  ( fps )  : 21.22 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 150.03 
HEADWATER (ft) : 1361.09 
VELOCITY ( fps )  : 21.25 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 23.896 
UPSTREAM STAGE ( f t )  : 1364.164 

CAP S t r u c t u r e  CAP-9 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C9.OUT F e b r u a r y  9, 1991 Sect. 3.2.2.3, Page CAP-9 6 
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STAGE ELEVATION = 1340.59 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  ( f t )  ( c fs )  (fps) 

TOTALS 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 2.180 --- 

PIPE SLOPE I S  SUBCRITICAL - - 

EGLCRIT = 1353.413000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1353.413000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 200.01 
HEADWATER (ft) : 1392.24 
VELOCITY ( f p s )  : 28.30 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 200.01 
HEADWATER (ft) : 1376.86 
VELOCITY ( f p s )  : 28.30 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 51.651 
UPSTREAM STAGE (ft) : 1392.245 

F i l e  = 10310C9.OUT 

CAP S t r u c t u r e  CAP-9 Hydraul  i c  C a l c u l a t i o n s  

February 9, 1991 Sect. 3.2.2.3, Page CAP-9 7 
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.................................................................................... 

STAGE ELEVATION - 1340.78 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  (ft) (cfs) ( fps) 

490.74 493.00 ,0400 3.2 3.60 .88 107.81 14.54 4.60 
493.00 507.00 .0400 39.2 14.00 2.80 2893.94 390.41 9.96 
507.00 509.50 .0400 4.1 3.40 1.21 174.51 23.54 5.71 
509.50 652.23 ,0400 35.7 142.73 .25 526.92 71.08 1.99 - - - - - - - ----------- --------- 

TOTALS 82.2 3703.17 499.59 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 2.212 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1360.371000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1360.371000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 249.79 
HEADWATER (ft) : 1491.78 
VELOCITY ( f p s )  : 35.34 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 249.79 
HEADWATER ( f t )  : 1396.93 
VELOCITY ( f p s )  : 35.34 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 151.000 
UPSTREAM STAGE ( f t )  : 1491.781 

CAP S t r u c t u r e  CAP-9 Hydraul  i c C a l c u l a t i o n s  

F i l e  = 10310C9.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-9 8 
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STAGE ELEVATION = 1340.92 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  ( f t )  (c fs)  (fps) ..................................................................................... 

490.63 493.00 .0400 3.5 3.77 .92 122.23 16.49 4.75 
493.00 507.00 .0400 41.1 14.00 2.94 3130.17 422.28 10.28 
507.00 509.50 .0400 4.5 3.40 1.31 198.94 26.84 6.01 
509.50 690.73 .0400 57.6 181.23 .32 996.16 134.39 2.33 ------- ----------- --------- 

TOTALS 106.6 4447.51 600.00 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 2.129 --- 

STARTING DOWNSTREAM EGL = 1368.950000 
FULL PIPE ROW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 300.00 
HEADWATER (ft) : 1791.62 
VELOCITY ( f ps )  : 42.44 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 300.00 
HEADWATER (ft) : 1421.69 
VELOCITY ( f p s j  : 42.44 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 450.703 
UPSTREAM STAGE ( f t )  : 1791.619 

CAP S t r u c t u r e  CAP-9 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C9.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-9 9 
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STAGE ELEVATION = 1341.02 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq ft) ( f t )  (ft) (cfs) ( fps) 
------------------- - 

490.55 493.00 .0400 3.7 3.91 .96 134.53 18.15 4.86 
493.00 507.00 .0400 42.6 14.00 3.04 3323.40 448.35 10.52 
507.00 509.50 .0400 4.7 3.40 1.39 219.29 29.58 6.25 
509.50 721.37 .0400 78.7 211.87 .37 1510.79 203.82 2.59 - - - - - - - ----------- --------- 

TOTALS 129.8 5188.01 699.90 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 2.038 --- 

PIPE SLOPE I S  SUBCRITICAL 
ECI.CRIT = 1379.039000 
TAi' ,lATER DEPTH > CULVERT NORMAL DEPTH 
STARTING DOWNSTREAM EGL = 1379.082000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 349.95 
HEADWATER l f t l  : 2517.95 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 349.95 
HEADWATER ( f t )  : 1450.85 
VELOCITY ( fps )  : 49.51 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 1176.923 
UPSTREAM STAGE ( f t )  : 2517.946 

CAP S t ruc tu re  CAP-9 Hydrau l ic  Ca lcu la t i ons  

1 F i l e  = 10310C9.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-9 10 
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STAGE ELEVATION = 1341 .ll 

STARTING ENDING ROUGHNESS CHANNEL 
STATION STATION FACTOR AREA 
( f t )  (ft) (sq  f t )  .................................... 

472.67 490.50 .0400 .3 
490.50 493.00 .0400 4.0 
493.00 507.00 .0400 43.9 
507.00 509.50 .0400 5.0 
509.50 747.16 .0400 99.0 - - - - - - - 

TOTALS 152.1 

WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
PERIMETER RADIUS 
(ft) ( f t )  (cfs)  (fps) 

17.83 .02 .72 .10 .33 
3.98 .99 146.47 19.76 4.99 

14.00 3.13 3489.68 470.78 10.73 
3.40 1.46 237.03 31.98 6.45 

237.66 .42 2052.41 276.89 2.80 ----------- --------- 
5926.32 799.50 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUOE NUMBER = 2.020 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1390.643000 
TAILWATER DEPTH > CULVERT NORMAL DEPTH 
STARTING DOWNSTREAM EGL = 1390.776000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 399.75 
HEADWATER (ft) : 4027.13 
VELOCITY ( f p s )  : 56.55 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 399.75 
HEADWATER ( f t )  : 1484.42 
VELOCITY ( f p s )  : 56.55 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 2686.021 
UPSTREAM STAGE ( f t )  : 4027.135 

CAP S t r u c t u r e  CAP-9 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C9.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-9 11 
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STAGE ELEVATION = 1341.19 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) i c f s )  l f a s l  .............................................. 

431.08 490.50 .0400 3.3 59.42 
490.50 493.00 .0400 4.2 3.98 
493.00 507.00 .0400 45.0 14.00 
507.00 509.50 .0400 5.2 3.40 
509.50 769.41 .0400 118.4 259.91 ------- 

TOTALS 176.0 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 2.053 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1403.899000 
TAILWATER DEPTH > CULVERT NORMAL DEPTH 
STARTING DOWNSTREAM EGL = 1404.111000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 449.95 
HEADWATER (ft) : 6870.08 
VELOCITY ( f p s )  : 63.66 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 449.95 
HEADWATER ( f t )  : 1522.75 
VELOCITY ( f p s )  : 63.66 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 5528.894 
UPSTREAM STAGE (ft) : 6870.085 

CAP Structure CAP-9 Hydraul i c  Calculations 

F i l e  = 10310C9.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-9 12 
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.................................................................................... 

@ STAGE ELEVATION = 1341.26 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  (sq f t )  ( f t )  (ft) (cfs) (fps) ..................................................................................... 

395.09 490.50 .0400 8.5 95.41 .09 63.44 8.56 1.00 
490.50 493.00 .0400 4.3 3.98 1.09 169.59 22.88 5.29 
493.00 507.00 .0400 45.9 14.00 3.28 3763.92 507.78 11.06 
507.00 509.50 .0400 5.3 3.40 1.57 266.72 35.98 6.76 
509.50 788.66 .0400 136.6 279.16 .49 3152.38 425.28 3.11 - - - - -- - ----------- --------- 

TOTALS 200.7 7416.05 1000.48 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 2.043 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1418.749000 
TAILWATER DEPTH > CULVERT NORMAL DEPTH 
STARTING DOWNSTREAM EGL = 1419.028000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 500.24 
HEADWATER (ft) : 11778.68 
VELOCITY ( fps)  : 70.77 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 500.24 
HEADWATER ( f t )  : 1565.66 
VELOCITY ( fps )  : 70.77 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft) : 10437.420 
UPSTREAM STAGE ( f t )  : 11778.680 

CAP St ruc ture  CAP-9 Hydrau l ic  Ca lcu la t ions  

F i l e  = 10310C9.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-9 13 
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STAGE ELEVATION = 1341.32 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  ( f t )  (c fs)  ( fps) ..................................................................................... 

507.00 509.50 .0400 5.5 3.40 1.61 278.98 37.64 6.88 
509.50 805.26 .0400 153.4 295.76 .52 3677.54 496.13 3.23 - - - - - - - ----------- --------- 

TOTALS 225.0 8146.19 1098.98 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 2.014 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1434.816000 
TAILWATER DEPTH > CULVERT NORMAL DEPTH 
STARTING DOWNSTREAM EGL = 1435.154000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 549.49 
HEADWATER (ft) : 19511.02 
VELOCITY ( f ps )  : 77.74 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 549.49 
HEADWATER (ft) : 1612.09 
VELOCITY ( f ps )  : 77.74 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 18169.700 
UPSTREAM STAGE (ft) : 19511.020 

CAP S t r u c t u r e  CAP-9 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C9.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-9 14 
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.................................................................................... 

@ STAGE ELEVATION = 1341.37 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  ( f t )  (cfs) (fps) 

335.55 490.50 .0400 22.5 154.95 .15 231.24 31.20 1.39 
490.50 493.00 .0400 4.6 3.98 1.16 188.24 25.39 5.52 
493.00 507.00 .0400 47.5 14.00 3.39 3980.03 536.94 11.31 
507.00 509.50 .0400 5.6 3.40 1.65 290.44 39.18 7.00 
509.50 820.51 .0400 169.6 311.01 .55 4205.08 567.30 3.35 - - - - - - - ----------- --------- 

TOTALS 249.8 8895.03 1200.01 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.977 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1452.861000 
TAILWATER DEPTH > CULVERT NORMAL DEPTH 
STARTING DOWNSTREAM EGL = 1453.251000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 600.00 
HEADWATER (ft) : 31660.14 
VELOCITY ( fps)  : 84.88 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 600.00 
HEADWATER ( f t )  : 1664.21 
VELOCITY ( fps)  : 84.88 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 30318.770 
UPSTREAM STAGE ( f t )  : 31660.140 

CAP St ruc tu re  CAP-9 Hydrau l ic  Ca lcu la t ions  
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HOBCW Vers ion  3.02 Page 16 

STAGE ELEVATION = 1341.42 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  (ft) (c fs )  (fps) ..................................................................................... 

TOTALS 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.938 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1472.219000 
TAILWATER DEPTH > CULVERT NORMAL DEPTH 
STARTING DOWNSTREAM EGL = 1472.657000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 649.84 
HEADWATER ( f t )  : 49318.21 
VELOCITY ( f p s )  : 91.93 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 649.84 
HEADWATER ( f t )  : 1720.11 
VELOCITY ( f p s )  : 91.93 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 47976.790 
UPSTREAM STAGE ( f t )  : 49318.210 

CAP S t r u c t u r e  CAP-9 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C9.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-9 16 
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--- SUMMARY OF RESULTS --- 

FLOW TAILWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

Page 17 

CAP Structure CAP-9 Hydraul ic  Calculations 

F i l e  = 10310C9.OUT February 9, 1991 Sect. 3.2.2.3,  Page CAP-9 17 



CAP CANAL STAGE-DISCHARGE CURVE 
CAP*, Sta. 544i-25 

Discharge (cfs) 
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VERSION 3.02 
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CAP Structure CAP-10 Hydraulic Calculations 

F i l e  = 10310ClO.OUT F e b r u a r y  9, 1991  S e c t .  3.2.2.3, Page CAP-10 1 
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--- HOBCW PROJECT DATA --- 

NUMBER OF GROUND STATIONS : 6 
NUMBER OF ROAD STATIONS : 0 
NUMBER OF ROUGNESS COEFFICIENTS : 6 

STREAM SLOPE ( f t / f t )  
MINIMUM FLOW ( c f s )  
MAXIMUM FLOW ( c f s )  
FLOW INCREMENT ( c f s )  

NUMBER OF CULVERTS 
CULVERT CODE 
CULVERT SLOPE (ft lft) 
CULVERT LENGTH '(ft) ' : 231.00 
DOWNSTREAM CULVERT INVERT ( f t )  : 1335.71 

CIRCULAR CULVERT DIAMETER : 2.50 
ENTRANCE LOSS COEFFICIENT Ke .5 
CULVERT ROUGHNESS COEFFICIENT .012 

CAP S t r u c t u r e  CAP-10 H y d r a u l i c  C a l c u l a t i o n s  

Page 2 

F i l e  - 10310ClO.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-10 2 
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--- CROSS SECTION DESCRIPTION --- 

STATION @ NUMBER 
STATION GROUND ROUGNESS ROAD 

ELEVATION FACTOR ELEVATION 
( f t )  ( f t )  ( f t )  

CAP Structure CAP-10 Hydraulic Calculations 

F i l e  = 10310ClO.OUT February 9, 1991 Sect. 3 .2 .2 .3 ,  Page CAP-10 3 
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--- HOBCW OUTPUT DATA --- I 

STAGE ELEVATION = 1336.18 1 

STARTING ENDING ROUGHNESS CHANNEL WETTED H Y D ~ U L I C  CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (c fs)  ( fps) 

491.67 492.50 .0400 .2 .95 .21 2.54 .30 1.55 
492.50 507.50 .0400 7.1 15.00 .47 160.23 19.16 2.70 
507.50 508.88 .0400 .3 1.46 .22 4.48 .54 1.64 

- - - - - - - ----------- --------- 
TOTALS 7.6 167.24 20.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .705 --- I I 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 20.00 
HEADWATER ( f t )  : 1342.41 
VELOCITY ( f p s )  : 11.17 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 20.00 
HEADWATER ( f t )  : 1342.56 
VELOCITY ( f p s )  : 11.17 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  6.375 
UPSTREAM STAGE (ft) : 1342.558 

CAP S t r u c t u r e  CAP-10 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310ClO.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-10 4 
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.................................................................................... 

STAGE ELEVATION = 1336.42 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  (ft) (cfs) (fps) 

TOTALS 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .760 --- 
PIPE SLOPE I S  SUPERCRITICAL 

PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 40.00 
HEADWATER ( f t )  : 1344.38 
VELOCITY ( f p s )  : 13.31 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 40.00 
HEADWATER ( f t )  : 1344.09 
VELOCITY ( f p s )  : 13.31 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  7.957 
UPSTREAM STAGE ( f t )  : 1344.376 

CAP Structure CAP-10 Hydraulic Calculations 

F i l e  = 10310ClO.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-10 5 
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.................................................................................... 

STAGE ELEVATION = 1336.61 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  ( sq  f t )  (ft) ( f t )  (c fs)  (fps) 

490.93 492.50 .0400 .7 1.80 .39 13.88 1.66 2.37 
492.50 507.50 .0400 13.4 15.00 .90 463.52 55.43 4.13 
507.50 510.11 .0400 1.2 2.76 .42 24.49 2.93 2.51 ------- ----------- --------- 

TOTALS 15.3 501.89 60.02 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .794 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 60.02 
HEADWATER ( f t )  : 1347.70 
VELOCITY ( f p s )  : 14.23 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 60.02 
HEADWATER ( f t )  : 1346.06 
VELOCITY ( f p s )  : 14.23 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  11.094 
UPSTREAM STAGE ( f t )  : 1347.700 

CAP S t r u c t u r e  CAP-10 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  - 10310ClO.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-10 6 
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.................................................................................... 

STAGE ELEVATION = 1336.17 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) (cfs) (fps) 

490.65 492.50 .0400 1 .O 2.13 .46 21.51 2.57 2.64 
492.50 507.50 .0400 15.8 15.00 1.06 609.55 72.89 4.60 
507.50 510.58 .0400 1.6 3.25 .50 37.96 4.54 2.80 ------- ----------- --------- 

TOTALS 18.4 669.02 80.00 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .819 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1342.323000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1342.323000 
PARTIAL PIPE FLOW 

@ INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 80.00 
HEADWATER (ft) : 1352.31 
VELOCITY ( fps)  : 16.30 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 80.00 
HEADWATER (ft) : 1351.80 
VELOCITY ( fps)  : 16.34 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 15.546 
UPSTREAM STAGE (ft) : 1352.311 

CAP S t r u c t u r e  CAP-10 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310ClO.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-10 7 
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.................................................................................... 

STAGE ELEVATION - 1336.91 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  f t )  ( f t )  ( f t )  (cfs)  ( fps)  ..................................................................................... 

490.41 492.50 .0400 1.3 2.41 .52 30.10 3.60 2.87 
492.50 507.50 .0400 18.0 15.00 1.20 751.88 89.91 5.01 
507.50 510.99 .0400 2.1 3.69 .57 53.11 6.35 3.04 - - - - - - - ----------- --------- 

TOTALS 21.3 835.08 99.86 

--- SUBCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = .839 --- 
PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1344.631000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1344.631000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 99.86 
HEADWATER (ftl : 1359.09 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 99.86 
HEADWATER ( f t )  : 1359.43 
VELOCITY ( f p s )  : 20.36 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( ft) : 22.524 
UPSTREAM STAGE ( f t )  : 1359.431 

CAP S t r u c t u r e  CAP-10 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310ClO.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-10 8 



HOBCW Version 3.02 Page 9 

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

STAGE ELEVATION = 1337.03 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  (ft) (cfs) (fps) ..................................................................................... 

490.19 492.50 .0400 1.5 2.66 .57 38.89 4.65 3.06 
492.50 507.50 .0400 19.8 15.00 1.32 882.48 105.53 5.34 
507.50 511.00 .0400 2.5 3.70 .68 72.07 8.62 3.43 
511.00 538.50 .0400 1.6 27.50 .06 9.08 1.09 .67 - - - - - - - ----------- --------- 

TOTALS 25.4 1002.51 119.88 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.246 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1347.472000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 
A L L  PIPE FLOW 

1347.472000 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 119.88 
HEADWATER ( f t )  : 1372.61 
VELOCITY ( fps )  : 24.42 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 119.88 
HEADWATER (ft) : 1368.90 
VELOCITY ( fps )  : 24.42 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) : 35.579 
UPSTREAM STAGE ( f t )  : 1372.608 

CAP S t ruc tu re  CAP-10 Hydrau l ic  Ca lcu la t ions  

F i l e  = 10310ClO.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-10 9 
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.................................................................................... 

STAGE ELEVATION = 1337.12 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  (ft) (cfs)  (fps) ..................................................................................... 

TOTALS 

--- SUPERCRITICAL FLOW IN  CHANNEL. FROUDE NUMBER = 1.407 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1350.852000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1350.852000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 140.06 
HEADWATER (ft) : 1403.74 
VELOCITY ( fps)  : 28.53 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 140.06 
HEADWATER ( f t )  : 1380.11 
VELOCITY ( fps)  : 28.53 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  66.622 
UPSTREAM STAGE ( f t )  : 1403.745 

CAP S t r u c t u r e  CAP-10 Hydraul  i c C a l c u l a t i o n s  

F i l e  = 10310ClO.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-10 10 
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STAGE ELEVATION = 1337.20 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  f t )  ( f t )  (ft) (cfs)  (fps) 

489.89 492.50 .0400 1.9 3.00 .65 53.85 6.44 3.32 
492.50 507.50 .0400 22.3 15.00 1.49 1081.52 129.33 5.79 
507.50 511.00 .0400 3.1 3.70 .84 102.91 12.31 3.96 
511.00 578.52 .0400 9.7 67.52 .14 99.56 11.91 1.22 ------- ----------- --------- 

TOTALS 37.1 1337.84 159.98 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.463 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1354.704000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1354.704000 
FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 159.98 
HEADWATER (ft) : 1470.97 
VELOCITY ( f ps )  : 32.59 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 159.98 
HEADWATER (ft) : 1392.87 
VELOCITY ( f p s )  : 32.59 

--- INLET CONTROL GOVERNS --- 

BACKWATER ( f t )  : 133.771 
UPSTREAM STAGE (ft) : 1470.970 

CAP S t r u c t u r e  CAP-10 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310ClO.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-10 11 
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--- SUMMARY OF RESULTS --- 

FLOW TAILWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(cfs) ( f t )  ( f t )  (ft) ........................................................... 

CAP Structure CAP-10 Hydraul i c  Calculat ions 

F i l e  = 10310ClO.OUT February 9, 1991 Sect. 3 .2 .2 .3 ,  Page CAP-10 12 



CAP CANAL STAGE-DISCHARGE CURVE 
CAP-10, Sta. 561+50 

Discharge (cfs) . 
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VERSION 3.02 
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P a g e  2 HOBCW V e r s i o n  3 . 0 2  

--- HOBCW PROJECT DATA --- 

NUMBER OF GROUND STATIONS 
NUMBER OF ROAD STATIONS 
NUMBER OF ROUGNESS COEFFICIENTS 

STREAM SLOPE (ft/ft) 
MINIMUM FLOW ( c f s )  
MAXIMUM FLOW (c fs )  
FLOW INCREMENT ( c f s )  

NUMBER OF CULVERTS 
CULVERT CODE . . - . -. . . . . - - 
CULVERT SLOPE (ft/ft) 
CULVERT LENGTH (ft) 
DOWNSTREAM CULVERT INVERT (ft) 

CIRCULAR CULVERT DIAMETER 
ENTRANCE LOSS COEFFICIENT K e  
CULVERT ROUGHNESS COEFFICIENT 

CAP S t r u c t u r e  CAP-11 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310CI1 .OUT F e b r u a r y  9, 1991 S e c t .  3.2.2.3,  P a g e  CAP-11 2 
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--- CROSS SECTION DESCRIPTION --- 
STATION 
NUMBER 

STATION GROUND ROUGNESS ROAD 
ELEVATION FACTOR ELEVATION 

(ft) (ft) (ft) 

CAP St ructure  CAP-11 Hydraul ic  Calculat ions 

F i l e  = 10310Cll.OUT February 9, 1991 Sect. 3.2.2.3,  Page CAP-11 3 
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--- HOBCW OUTPUT DATA --- 
Page 4 

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

STAGE ELEVATION = 1343.04 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  ( f t )  ( c fs )  (fps) 

497.89 498.25 .0400 .1 .48 .12 .50 .13 2.30 
498.25 501.75 .0400 1.1 3.50 .31 18.44 4.76 4.39 
501.75 502.11 .0400 .1 .48 .12 .50 .13 2.30 - - - - - - - ----------- --------- 

TOTALS 1.2 19.44 5.02 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.427 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 5.02 
HEADWATER ( f t )  : 1350.48 
VELOCITY ( f p s )  : 9.18 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 5.02 
HEADWATER ( f t )  : 1350.64 
VELOCITY ( f p s )  : 9.18 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  7.600 
UPSTREAM STAGE ( f t )  : 1350.640 

CAP Structure CAP-11 Hydraulic Calculations 

F i l e  = 10310Cll.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-11 4 
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STAGE ELEVATION = 1343.19 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (cfs) (fps) 

497.71 498.25 .0400 .1 .71 .18 1.45 .37 3.00 
498.25 501.75 .0400 1.6 3.50 .46 35.84 9.26 5.73 
501.75 502.29 .0400 .1 .71 . I 8  1.45 .37 3.00 - - - - - - - ----------- --------- 

TOTALS 1.9 38.73 10.00 

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

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.539 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (cfsl : 10.00 - - - -. . . . . . - - ..... 

HEADWATER ifti' I 1351.02 
VELOCITY ( fps )  : 11.20 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 10.00 
HEADWATER (ft) : 1351.16 
VELOCITY ( fps)  : 11.20 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 7.966 
UPSTREAM STAGE ( f t )  : 1351.157 

CAP S t r u c t u r e  CAP-11 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cll.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-11 5 
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STAGE ELEVATION - 1343.31 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  f t )  ( f t )  ( f t )  (cfs)  ( fps)  ..................................................................................... 

497.57 498.25 .0400 .2 .90 .22 2.69 .69 3.51 
498.25 501.75 .0400 2.0 3.50 .58 52.83 13.64 6.69 
501.75 502.43 .0400 .2 .90 .22 2.69 .69 3.51 ------- ----------- --------- 

TOTALS 2.4 58.21 15.03 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.609 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 15.03 
HEADWATER ( f t )  : 1351.45 
VELOCITY ( f p s )  : 12.62 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 15.03 
HEADWATER ( f t l  : 1351.59 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER (ft) 8.278 
UPSTREAM STAGE ( f t )  : 1351.589 

CAP S t r u c t u r e  CAP-11 H y d r a u l i c  C a l c u l a t i o n s  
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@ STAGE ELEVATION = 1343.41 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  (ft) (cfs) (fps) ..................................................................................... 

- - - - - - - ----------- --------- 
TOTALS 2.9 77.48 20.01 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.660 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE l c f s l  : 20.01 
HEADWATER (ft)' : 1351.83 
VELOCITY ( f ps )  : 13.67 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 20.01 
HEADWATER ( f t )  : 1351.98 
VELOCITY ( f p s )  : 13.67 

--- OUTLET CONTROL GOVERNS --- 

BACKWATER ( f t )  8.564 
UPSTREAM STAGE ( f t )  : 1351.978 

CAP S t r u c t u r e  CAP-11 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cll.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-11 7 
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STAGE ELEVATION = 1343.51 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS , 

( f t )  ( f t )  (sq f t )  ( f t )  ( f t )  (cfs)  (fps) ..................................................................................... 
497.34 498.25 .0400 .4 1.19 .29 5.78 1.49 4.25 
498.25 501.75 .0400 2.7 3.50 -78  85.25 22.02 8.10 
501.75 502.66 .0400 .4 1.19 -29  5.78 1.49 4.25 

- - - - - - - ----------- --------- 
TOTALS 3.4 96.81 25.00 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.701 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 25.00 
HEADWATER ( f t )  : 1352.22 
VELOCITY ( f p s )  : 14.53 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 25.00 
HEADWATER ( f t )  : 1352.35 
VELOCITY ( f ps )  : 14.53 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t )  8.846 
UPSTREAM STAGE ( f t )  : 1352.352 

CAP S t r u c t u r e  CAP-11 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cll.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-11 8 
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STAGE ELEVATION = 1343.59 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq  f t )  ( f t )  (ft) (cfs)  ( fps) ..................................................................................... 

497.25 498.25 .0400 .4 1.32 .33 7.60 1.96 4.55 
498.25 501.75 .0400 3.0 3.50 .86 101.12 26.12 8.68 
501.75 502.75 .0400 .4 1.32 .33 7.60 1.96 4.55 - - - - - - - ----------- --------- 

TOTALS 3.9 116.32 30.04 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.735 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE f c f s )  : 30.04 
HEADWATER ( f t )  ' : 1352.67 
VELOCITY ( f p s )  : 15.28 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 30.04 
HEADWATER (ft) : 1352.73 
VELOCITY ( f p s )  : 15.28 

--- OUTLET CONTROL GOVERNS --- 
BACKWATER ( f t ) 9.139 
UPSTREAM STAGE ( f t )  : 1352.728 

CAP S t r u c t u r e  CAP-11 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cll.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-11 9 
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STAGE ELEVATION = 1343.67 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  (ft) (ft) (cfs) (fps) 

497.16 498.25 ,0400 .5 1.44 .36 9.53 2.46 4.81 
498.25 501.75 ,0400 3.3 3.50 .94 116.49 30.08 9.18 
501.75 502.84 .0400 .5 1.44 .36 9.53 2.46 4.81 ------- ----------- --------- 

TOTALS 4.3 135.54 35.01 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.763 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL P IPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 35.01 
HEADWATER (ft) : 1353.19 
VELOCITY ( fps)  : 15.89 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 35.01 
HEADWATER ( f t )  : 1353.11 
VELOCITY ( fps)  : 15.89 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  9.523 
UPSTREAM STAGE ( f t )  : 1353.189 

CAP Structure CAP-11 Hydraul i c Calculations 
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STAGE ELEVATION = 1343.74 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  (sq f t )  ( f t )  ( f t )  (cfs) (fps) 

497.08 498.25 .0400 .6 1.55 .38 11.57 2.99 5.05 
498.25 501.75 .0400 3.5 3.50 1.01 131.48 33.96 9.64 
501.75 502.92 .0400 .6 1.55 .38 11.57 2.99 5.05 - - - - - - - ----------- --------- 

TOTALS 4.7 154.62 39.93 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.788 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS - - 

DISCHARGE (c fs )  : 39.93 
HEADWATER (ft) : 1353.79 
VELOCITY ( fps)  : 16.44 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 39.93 
HEADWATER ( f t )  : 1353.50 
VELOCITY ( fps)  : 16.44 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  10.048 
UPSTREAM STAGE ( f t )  : 1353.786 

CAP S t ruc tu re  CAP-1 1 Hydraul ic  Ca lcu la t ions  

F i l e  = 10310Cll.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-11 11 
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STAGE ELEVATION = 1343.80 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  ( f t )  (cfs) (fps) ..................................................................................... 

497.00 498.25 .0400 .7 1.65 -41  13.78 3.56 5.28 
498.25 501.75 .0400 3.8 3.50 1.08 146.70 37.89 10.07 
501.75 503.00 .0400 .7 1.65 .41 13.78 3.56 5.28 - - - - - - - ----------- --------- 

TOTALS 5.1 174.26 45.00 

--- AUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.810 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 45.00 
HEADWATER ( f t )  : 1354.49 
VELOCITY ( fps)  : 16.92 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 45.00 
HEADWATER ( f t )  : 1353.94 
VELOCITY ( fps)  : 16.92 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 10.689 
UPSTREAM STAGE ( f t )  : 1354.494 

CAP St ruc ture  CAP-11 Hydrau l ic  Ca lcu la t ions  

F i l e  - 10310Cll.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-11 12 



HOBCW Vers ion  3.02 Page 13 

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

@ STAGE ELEVATION = 1343.87 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  ( sq  ft) ( f t )  (ft) (cfs) (fps) 

496.92 498.25 .0400 .8 1.75 .43 16.08 4.15 5.49 
498.25 501.75 .0400 4.0 3.50 1.14 161.53 41.72 10.46 
501.75 503.08 .0400 .8 1.75 .43 16.08 4.15 5.49 - - - - - - - ----------- --------- 

TOTALS 5.5 193.69 50.02 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.830 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE f c f s )  : 50.02 - - -  .. .. .. .~ - -~ ~- 

HEADWATER ( f t j '  1 1355.29 
VELOCITY ( f p s )  : 17.36 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 50.02 
HEADWATER (ft) : 1354.41 
VELOCITY ( f ps )  : 17.36 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 11.418 
UPSTREAM STAGE ( f t )  : 1355.286 

CAP S t r u c t u r e  CAP-11 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310C11.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-I1 13 
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STAGE ELEVATION = 1343.93 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  ( sq  ft) (ft) ( f t )  (c fs)  ( fps) ..................................................................................... 

TOTALS 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.848 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 55.03 
HEADWATER ( f t )  : 1356.16 
VELOCITY ( f p s )  : 17.73 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 55.03 
HEADWATER ( f t )  : 1354.93 
VELOCITY ( f p s )  : 17.73 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  12.235 
UPSTREAM STAGE ( f t )  : 1356.165 

CAP S t r u c t u r e  CAP-11 H y d r a u l i c  Ca l cu l  a t i o n s  

F i l e  = 10310C11.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-11 14 
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STAGE ELEVATION = 1343.99 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  ( f t )  (cfs) (fps) 

496.78 498.25 .0400 .9 1.93 .48 20.95 5.41 5.86 
498.25 501.75 .0400 4.4 3.50 1.26 190.60 49.23 11.18 
501.75 503.22 .0400 .9 1.93 .48 20.95 5.41 5.86 - - - - - - - ----------- --------- 

TOTALS 6.2 232.50 60.05 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.864 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 60.05 
HEADWATER (ft) : 1357.12 
VELOCITY ( fps)  : 18.05 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 60.05 
HEADWATER ( f t )  : 1355.49 
VELOCITY ( fps)  : 18.05 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) : 13.137 
UPSTREAM STAGE ( f t )  : 1357.124 

F i l e  = 10310Cll.OUT 

CAP S t r u c t u r e  CAP-11 H y d r a u l i c  C a l c u l a t i o n s  

February 9, 1991 Sect.  3.2.2.3, Page CAP-11 15 
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STAGE ELEVATION = 1344.04 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  (ft) (cfs)  (fps) ..................................................................................... 

496.72 498.25 .0400 1.0 2.02 .50 23.52 6.07 6.03 
498.25 501.75 .0400 4.6 3.50 1.31 204.90 52.92 11.51 
501.75 503.28 .0400 1.0 2.02 .50 23.52 6.07 6.03 

- - - - - - - ----------- --------- 
TOTALS 6.6 251.94 65.07 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.879 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 65.07 
HEADWATER ( f t )  : 1358.16 
VELOCITY ( fps)  : 18.34 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 65.07 
HEADWATER (ft) : 1356.09 
VELOCITY ( fps)  : 18.34 

--- INLET CONTROL GOVERNS --- 

BACKWATER (ft) : 14.119 
UPSTREAM STAGE (ft) : 1358.161 

CAP S t r u c t u r e  CAP-11 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cll.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-11 16 
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@ STAGE ELEVATION = 1344.10 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq ft) ( f t )  (ft) (cfs) (fps) 

496.65 498.25 .0400 1.1 2.10 .52 26.16 6.76 6.20 
498.25 501.75 .0400 4.8 3.50 1.37 218.98 56.55 11.82 
501.75 503.35 .0400 1.1 2.10 .52 26.16 6.76 6.20 - - - - - - - ----------- --------- 

TOTALS 7.0 271.30 70.07 

--- SUPERCRITICAL FLOW IN CHANNEL, FROUDE NUMBER = 1.893 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 70.07 
HEADWATER (ft) : 1359.27 
VELOCITY ( fps )  : 18.56 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 15.174 
UPSTREAM STAGE ( f t )  : 1359.271 

CAP Structure CAP-11 Hydraulic Calculations 

F i l e  = 10310Cll.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-11 17 
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STAGE ELEVATION = 1344.15 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  ( f t )  (sq f t )  ( f t )  ( f t )  (cfs) (fps) 

496.59 498.25 .0400 1.2 2.18 .54 28.88 7.46 6.35 
498.25 501.75 .0400 5.0 3.50 1.42 232.94 60.16 12.11 
501.75 503.41 .0400 1.2 2.18 .54 28.88 7.46 6.35 - - - - - - - ----------- --------- 

TOTALS 7.3 290.70 75.08 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.906 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 75.08 
HEADWATER (ft) : 1360.46 
VELOCITY ( fps)  : 18.72 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 75.08 
HEADWATER ( f t )  : 1357.45 
VELOCITY ( fps )  : 18.72 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  16.315 
UPSTREAM STAGE (ft) : 1360.463 

CAP Structure CAP-11 Hydraulic Calculations 

F i l e  = 10310Cll.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-11 18 
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STAGE ELEVATION = 1344.20 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq ft) ( f t )  (ft) (cfs) (fps) 

496.54 498.25 .0400 1.3 2.26 .56 31.67 8.18 6.50 
498.25 501.75 .0400 5.1 3.50 1.47 246.76 63.73 12.40 
501.75 503.46 .0400 1.3 2.26 .56 31.67 8.18 6.50 ------- ----------- --------- 

TOTALS 7.7 310.10 80.09 

SUPERCRITICAL FLOW IN CHANNEL, FROUOE NUMBER = 1.918 --- 

PIPE SLOPE I S  SUPERCRITICAL 
PARTIALLY FULL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE (c fs )  : 80.09 
HEADWATER (ft) : 1361.75 
VELOCITY ( fps)  : 18.80 

OUTLET CONTROL RESULTS 
DISCHARGE (c fs )  : 80.09 
HEADWATER ( f t )  : 1358.20 
VELOCITY ( fps)  : 18.80 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t ) 17.555 
UPSTREAM STAGE ( f t )  : 1361.753 

CAP St ruc tu re  CAP-11 Hydraul ic  Ca lcu la t ions  

F i l e  = 10310Cll.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-11 19 
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STAGE ELEVATION = 1344.24 

LEFT END EXTENDED .02 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .02 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
( f t )  (ft) (sq f t )  ( f t )  (ft) (c fs )  ( fps) 

496.50 498.25 .0400 1.3 2.30 .58 34.62 8.94 6.68 
498.25 501.75 .0400 5.3 3.50 1.52 259.85 67.11 12.66 
501.75 503.50 .0400 1.3 2.30 .58 34.62 8.94 6.68 ------- ----------- --------- 

TOTALS 8.0 329.10 84.99 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.924 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1349.876000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1349.876000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 84.99 
HEADWATER ( f t )  : 1363.13 
VELOCITY ( f p s )  : 17.31 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 84.99 
HEADWATER ( f t )  : 1359.64 
VELOCITY ( f p s )  : 17.35 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( ft) : 18.890 
UPSTREAM STAGE (ft) : 1363.135 

CAP S t r u c t u r e  CAP-11 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 103lOC11.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-11 20 
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STAGE ELEVATION = 1344.29 

LEFT END EXTENDED .06 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .06 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  (sq ft) (ft) (ft) (cfs) (fps) ..................................................................................... 

TOTALS 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.920 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1350.443000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1350.443000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 90.00 
HEADWATER (ft) : 1364.71 
VELOCITY ( f ps )  : 18.33 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 90.00 
HEADWATER ( f t )  : 1361.40 
VELOCITY ( f p s )  : 18.36 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) : 20.417 
UPSTREAM STAGE ( f t )  : 1364.706 

CAP S t r u c t u r e  CAP-11 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cll.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-11 21 
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STAGE ELEVATION = 1344.33 

LEFT END EXTENDED .10 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .10 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) ( f t )  ( sq  ft) ( f t )  ( f t )  (cfs)  (fps) 

496.50 498.25 .0400 1.5 2.30 .65 41.42 10.70 7.18 
498.25 501.75 .0400 5.6 3.50 1.60 285.17 73.65 13.14 
501.75 503.50 .0400 1.5 2.30 .65 41.42 10.70 7.18 ------- ----------- --------- 

TOTALS 8.6 368.02 95.05 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.918 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT 1351.046000 
TW~DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
STARTING DOWNSTREAM EGL = 1351.046000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 95.05 
HEADWATER ( f t )  : 1366.51 
VELOCITY ( f p s )  : 19.36 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 95.05 
HEADWATER ( f t )  : 1363.27 
VELOCITY ( f p s )  : 19.38 

--- INLET CONTROL GOVERNS --- 
BACKWATER (ft) 22.179 
UPSTREAM STAGE ( f t )  : 1366.511 

CAP S t r u c t u r e  CAP-11 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  - 10310Cl1.OUT February 9, 1991 Sect.  3.2.2.3, Page CAP-11 22 



HOBCW Vers ion 3.02 Page 23 
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@ STAGE ELEVATION = 1344.37 

LEFT END EXTENDED .14 FT. AT NORMAL DEPTH. 

RIGHT END EXTENDED .14 FT. AT NORMAL DEPTH. 

STARTING ENDING ROUGHNESS CHANNEL WETTED HYDRAULIC CONVEYANCE DISCHARGE VELOCITY 
STATION STATION FACTOR AREA PERIMETER RADIUS 
(ft) (ft) (sq  ft) ( f t )  (ft) (cfs)  (fps) ..................................................................................... 

TOTALS 

--- SUPERCRITICAL FLOW I N  CHANNEL, FROUDE NUMBER = 1.916 --- 

PIPE SLOPE I S  SUBCRITICAL 
EGLCRIT = 1351.674000 
TW DEPTH < CULVERT CRIT DEPTH. SETTING OUTLET ELEV TO CRITICAL 
COMPUTED STARTING DS EGL < CRIT EGL. RESETTING STARTING EGL TO CRITICAL EGL. 
STARTING DOWNSTREAM EGL = 1351.674000 
PARTIAL PIPE FLOW 

INLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 100.03 
HEADWATER ( f t )  : 1368.59 
VELOCITY ( f ps )  : 20.38 

OUTLET CONTROL RESULTS 
DISCHARGE ( c f s )  : 100.03 
HEADWATER ( f t )  : 1365.23 
VELOCITY ( f ps )  : 20.39 

--- INLET CONTROL GOVERNS --- 
BACKWATER ( f t )  : 24.217 
UPSTREAM STAGE (ft) : 1368.590 

CAP S t r u c t u r e  CAP-11 H y d r a u l i c  C a l c u l a t i o n s  

F i l e  = 10310Cll.OUT February 9, 1991 Sect .  3.2.2.3, Page CAP-11 23 
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--- SUMMARY OF RESULTS --- 

FLOW TAILWATER HEADWATER BACKWATER 
ELEVATION ELEVATION 

(cfs) ( f t )  (ft) ( f t )  

CAP Structure CAP-11 Hydraulic Calculations 

F i l e  = 10310Cll.OUT February 9, 1991 Sect. 3.2.2.3, Page CAP-11 24 



CAP CANAL STAGE-DISCHARGE CURVE 
CAP-11, Sta. 571-1-50 

Discharge (cfs) 



FIGURE 3: CAP-1 
DISCHARGE AND STORAGE VOLUME vs STAGE 
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FIGURE 4: CAP-2 
DISCHARGE AND STORAGE VOLUME vs STAGE 
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FIGURE 5: CAP-3 
DISCHARGE AND STORAGE VOLUME vs STAGE 
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FIGURE 6: CAP-4 
DISCHARGE AND STORAGE VOLUME vs STAGE 
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FIGURE 7: CAP-6 and CAP-7 
DISCHARGE AND STORAGE VOLUME vs STAGE 
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FIGURE 8: CAP-8 
DISCHARGE AND STORAGE VOLUME vs STAGE 
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FIGURE 9: CAP-9 
DISCHARGE AND STORAGE VOLUME vs STAGE 

+ D isc h arg e (cfs) Vo l u me (ac-ft) 



FIGURE 10: CAP-1 0 
DISCHARGE AND STORAGE VOLUME vs STAGE 
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FIGURE 11 : CAP-1 1 
DISCHARGE AND STORAGE VOLUME vs STAGE 
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3.2.3 Statistical Parameters 

The statistical parameters used for this study are contained in the Design Manual. 

These parameters are the result of extensive study and analysis of historical record 

data by the Flood Control District, the State of Arizona, and consulting engineers. 

The parameters are based on the assumption of randomness, non-climatic variability 

and non-cyclic behavior of precipitation and runoff. A paper entitled Cvclic 
Streamflow Test for Validitv of Randomness (refer to Section 6.5: Bibliography 

Reference Number 6) raises questions concerning the validity of these assumptions 

for frequency analysis in Arizona. The possibility that climatic patterns in Arizona 

may be cyclic, and that frequency analysis data used in a region may not have 

occurred during a rising climatic cycle, is reason for concern in the future. As more 

data is collected, and the picture becomes clearer for Arizona, this possibility should 

be explored and analyzed. 

3.2.4 Precipitation 

3.2.4.1 Rainfall Distributions 

The storm frequencies specified for analysis in this study are the 100-year 6- 

hour and the 100-year 24-hour duration storms. The rainfall distribution for 

the 6-hour duration storm was furnished by Maricopa County Flood Control 

District and is listed in the Design Manual. There are a total of 5 

precipitation patterns for the 6-hour storm. Each precipitation pattern is 

valid up to certain watershed area. Each precipitation pattern and its 

appropriate watershed area is input to the HEC-1 model and the model 

instructions were set up to interpolate based on a sub-basin area. The 24- 

hour rainfall distribution used for this study is the SCS Type 11. 

3.2.4.2 Precipitation Data 

Point precipitation values used in this study were derived from the isopluvial 

maps in the Design Manual. The point precipitation value used for the 100- 
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year 6-hour storm is 3.3" and the point precipitationvalue used for the 24- 

hour storm is 4.2". 

3.2.4.3 Aerial Precipitation Reduction 

The precipitation reduction for the 100-year 6-hour duration storm is based 

on the depth-area curve developed for the historic storm of 1954 over the 

Queen Creek area, as developed by the U.S. Army Corps of Engineers in 

1974. The depth-area curve is listed in the Design Manual. The depth-area 

reduction factors were simulated in HEC-1 through use of the JD operation 

card. 

The precipitation reduction factors used for the 100-year 24-hour storm were 

derived from information contained in NOAA Technical Memorandum NWS 

HYDRO-40. The precipitation values versus watershed drainage area used 

for the 24-hour model are contained in Table P-1. 

Table P-1 

Aerial Precipitation Reduction Data 
100-Year 24-Hour Storm 

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

NOAA Technical Memorandum NWS Hydro40 

February 25, 1991 Page 3-41 

Watershed 
Area (Sq Mi) 

0.01 

5.0 

10.0 

50.0 

100.0 

500.0 

Reduction 
Factor 

1.00 

0.98 

0.95 

0.88 

0.85 

0.78 

Point Precipitation 
(iches) 

4.20 

4.12 

3.99 

3.70 

3.57 

3.28 



3.2.5 Gage Data 

3.2.5.1 General - The Flood Control District of Maricopa County has assembled 

gage data for representative washes in Maricopa County. The data was 

compiled by the US Geological Survey (USGS) in cooperation with 

Maricopa County. The majority of the data was summarized in a report 

entitled Com~ilation of Flood Data for MaricoDa Countv. Arizona through 

Se~tember. 1965, and a subsequent administrative report of the same name 

dated 1970. Refer to Section 6.5: Bibliography Reference Numbers 30 

and 31, respectively. The data contained in these reports was from 

streamflow gaging stations. Precipitation gages were referenced but 

precipitation data was not compiled in the reports. Supplemental data for 

subsequent years is available, but has not been placed in a report format. 

3.2.5.2 Streamflow Gaging Stations - A crest-stage gage was established by the 

USGS on Jackrabbit Wash at a location 100 feet upstream of concentration 

point 34, which is the Jackrabbit Wash crossing of Wickenburg Road. The 

gage was operated from 1964 through 1979, a period of 15 years. The 

peaks recorded during this period are listed in Table G-1. 

The Flood Control District performed a Log Pearson 111 statistical analysis 

for multiple recurrence intervals on the compiled gage data. The results 

are summarized in Table G-2 and depicted graphically in Figure 2. 

3.2.5.3 Precipitation Stations - A non-recording precipitation station was established 

on the Jackrabbit Wash watershed in May, 1961. The gage, named 

Wickenburg 20 SW, was located in Section 31, Township 5 North, Range 6 

West, approximately 20 miles southwest of Wickenburg, AZ. The gage 

was maintained from 1961 through 1966. There were no significant peaks 

of record during this period. 
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TABLE G-2 
LOG PEARSON Ill ANALYSIS SUMMARY FOR REPRESENTATIVE MARICOPA COUNTY WASHES 

Station Name 



FIGURE 2: 100-Yr. Peak Vs Drainage Area 
For Representative Maricopa Co. WasFes 
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a 3.3 Calibration 

- 
No attempt has been made to calibrate the HEC-1 models. The available historical data was 

reviewed, but there is not any precipitation data available which is close enough to the 

watershed to correlate with the known peak discharges. Also, the precipitation gage which 

was operated on the watershed, was discontinued prior to the recording of any significant 

peaks by the USGS crest-stage gage. 
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3.4 Special Problems and Solutions 

3.4.1 Coyote Wash Split 

3.4.1.1 Discussion of Problem 

Coyote Wash has a channel split at concentration point 44 (CP44). Refer 

to Sheet 3 of Exhibit "C". This location is at the downstream end of sub- 

basins 9E and 9F. A normal low flow pattern in Coyote Wash proceeds in 

the west fork of Coyote Wash to concentration point 47 at the Central 

Arizona Canal CAP-3 structure. Flow splits into the east fork of Coyote 

Wash at CP44, when flow depth in the west fork exceeds approximately 

3.5 feet. This flow split has been modeled for the both 100-year 6-hour 

and the 100-year 24-hour storms because the diversion affects peak flows in 

Coyote Wash and Jackrabbit Wash at the Central Arizona Project Canal. 

The flow split was modeled by creating a stage-discharge curve for both 

branches of Coyote Wash. The location of the cross section used is shown 

on Exhibit "G" . The U.S. Army Corps of Engineers computer program 

HEC-2 was used to calculate the data necessary to produce the stage- 

discharge curve. The stage-discharge curve is included herein as Figure 1 

under Section 3.4.1.2. The split was then modeled in HEC-1 using the 

diversion operation. 
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FIGURE 1 - Stage vs Discharge Table 
Coyote Wash Flow Split at CP 44 
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THIS RUN EXECUTED 12/10/90 14:29:37 

T I  J a c k r a b b i t  Wash Floodplain o s l i n s a t i o n  Study, 10310 12/10/90 
72 FILENIUIE- 1031002U.H2 Coyote  Warh S p l i t  A t  CP 44. West F o r k  
T3 DIVP. West than.. Q-1000 

J 1  ICHECK I N 9  NINV IOIR STRT METRIC HVINS Q WSEL FQ 

0. 2. 0. 0. 0.0059 0. 0. 0. 1454.0 0. 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLOC I B V  CHNIM ITRACE 

1.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

J3 VARIABLE CODES FOR SUWARV PRINTOUT 

38. 43. 1. 8. 55. 28. 56. 48. 47. 
38. 53. 54. 150 

5 .  

12/10/90 14:29:37 PAGE 2 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS B&NK ELEV 
QLO8 QROB ALOE ACH AROB VOL TWA LEFTIRIGHT TIME "LOB ?E! VROB XNL XNCH XNR WTN E W I N  

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 
SSTA 

ICONT CORAR TOPWIO ENOST 

*PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- ,300 
1490 NH CARD USEO 
'SECNO 1.000 

3265 DIVIDED FLOW 

1.000 3.19 1452.19 1451.35 1454.00 1452.44 .25 .OO .OO 1452.00 
1000. 1. 980. 9 .  2. 246. 11. 0 .  

.oo 
0. 1452.00 

.39 4.02 .82 ,060 ,044 ,041 ,000 1449.00 1351.10 
,005819 0. 0 .  0. 0 14 4 .OO 214.92 1815.98 

FLOW DISTRIBUTION FOR SECNO- 1.00 CWSEL- 1452.19 

STA- 1351. 1370. 1450. 1495. 1505. 1770. 1800. 1814. 1818. 
.I 38.4 60.5 

1.8 140.1 105.0 
.o .I .5 .2 .O 

AREA- . 9  1.4 5.7 2.8 .2 
VEL- .4 2.7 5.7 .5 .5 .9 . 9  .5 

DEPTH- .I 1 . 8  2 . 4  .I .O .2 . 2  .I 

T I  J s c k ~ a b b i t  Warh F l o o d p l a i n  D e l i n e a t i o n  Study, 10310 1 12/10/90 
72 FILENAME- 1031002V.H2 Coyote Warh S p l i t  A t  CP 44, West F o r k  
T3 OIV2, West Chan., 4-2000 

J 1  ICHECK IN9 NINV I O l R  STRT METRIC HVINS Q WSEL FQ 

0. 3. 0. 0. 0.0059 0. 0. 0. 1454.0 0. 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIH ITRACE 

2.0 0. -1.0 0. 0. 0. -1. 0 .  0. 15. 

PAGE 3 

PAGE 4 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
9 QLO8 AROB VOL TWA LEFTIRIGHT 

OLOSS SANK ELEV 
QROB ALOB ACH 

TIME VLOB ! VROB XNL XNCH XNR WTN E W I N  
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

SSTA 
ICONT CORAR TOPWID ENOST 

'PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
1490 NH CARD USEO 
'SECNO 1.000 

3265 DIVIDE0 FLOW 

F low S p l i t  H y d r a u l i c  C a l c u l a t i o n s  F o r  West Fork Coyote Wash 
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FLOW DISTRIBUTION FOR SECNO- 1.00 CWSEL- 1452.99 

STA- 1300. 1370. 1450. 1495. 1547. 1770. 1600. 1614. 1824. 
PER Q- 3 . 1  36.2 49.6 1.8 2.8 4.2 2.0 . 4  
AREA- 44.5 203.9 141.9 25.5 38.9 29.6 13.8 5 . 1  

VEL- 1.4 3 . 5  7.0 1.4 1 .4  2.8 2.6 1 . 4  
DEPTH- .6 2 .5  3.2 . 5  . 2  1.0 1.0 . 5  

T I  Jackrabbit Wash Floodplain D e l l n a s t i o n  Study, 10310 1 12 10190 
1 2  FILENAME- 10310OZW.H2 Coyot. Werh S p l l t  A t  CP 44, West Cork 
73 DIV2. West Chan., Q-4000 

J1 ICHECX IN9 NIllV I D l l l  STRT METRIC W I N S  9 WSEL FQ 

0. 4.  0. 0. 0.0059 0. 0. 0. 1a54.0 0. 

22  NPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

3.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS BANK ELEV 
Q QL06 9108 ALOB ACH AROB VOL W A  LEFTIRIGHT 
TIME VLOB QE! VROB XNL XNCH XNR WTN E W I N  SSTA 
SLOPE XLOQL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOPWID ENDST 

'PROF 3 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
1490 NH CARD USED 
'SECNO 1.000 

3265 DlVIDEO FLOW 

FLOW OlSTRl8UTlON FOR SECNO- 1.00 CWSEL- 1453.93 

STA- 1300. 1370. 1450. 1495. 1596. 1770. 1600. 1814. 1834. 
PER Q- 7.0 30.5 36.3 5.4 6.3 6.4 3.0 1.1 

AREA 110.3 279.1 164.2 97.4 148.4 57 .8  27.0 19.5 
VEL- 2.5 4.4 8 . 3  2.2 2.2 4 .4  4.4 2.2 

DEPTH- 1.6 3.5 4 . 1  1.0 .9 1.9 1 .9  1.0 

11 J a c k r a b b i t  Wash F l o a d p l s l n  D e l i n a a t l o n  Study  10310 1 12 10 90  
1 2  FILENAME- 10310OZW.H2 Coyotm Ws$h S p l l t  A t  t~ 44, West Cord 
73 DIV2. West Chan.. Q-6000 

3 1  ICHECK INQ NINV I D I R  STRT METRIC HVlNS Q WSEL FQ 

0. 5. 0. 0. 0.0059 0. 0. 0. 1454.0 0 .  

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC 18W CHNIM ITRACE 

4.0 0. -1.0 0. 0. 0. -1. 0. 0 .  15. 

SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOQ QROB ALOB ACH AROB VOL W A  LEFTIRIGHT 
TIME YLOB Q E i  VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWlO ENOST 

'PROF 4 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
1490 NH CARD USED 
'SECNO 1.000 

1.000 5.55 1454.55 1454.00 1454.00 1455.02 .47 .OO .OO 1452.00 
6000. 487. 3547. 1966. 154. 541. 566. 0. 0. 1452.00 

.OO 3.16 6.55 3.47 ,060 ,046 ,047 ,000 1449.00 1300.00 
,005697 0. 0. 0 .  0 5 5 .OO 552.89 1852.89 

FLOW DISTRIBUTION FOR SECNO- 1.00 CWSEL- 3454.55 

STA- 1300. 1370. 1450. 1495. 1600. 1610. 1770. 1800. 1814. 1835. 1853 
PER Q- 8 . 1  26.8 32.3 6 . 3  .I 12.6 6 . 8  3.2 1.7 .l 

AREA- 154.0 329.0 212.3 162.8 5.5 248.1 76.5 35.7 32.6 
VEL- 

4.9 
3.2 4.9 9.1 3 . 1  1.5 3.1 5.3 5.3 3.0 1.0 

DEPTH- 2.2 4 . 1  4.7 1.6 .6 1.6 2.6 2 . 6  1 . 6  . 3  

Flow S p l l t  H y d r a u l i c  C s l c u l a t ~ o n s  F o r  West F o r k  c o y o t e  wash 
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T I  J a c k r a b b i t  Wash F l o o d p l a i n  D e l i n e a t i o n  Study, 10310 1 12/10/90 
T2 FILENANE- 10310DZV.H2 Coyota Wash S p l i t  A t  CP 44, Wart  F o r k  

DIV2. West Chan.. Q-8000 

J 1  ]CHECK IN9 

" 0. 

NINV I O I R  STRT METRIC HVINS Q WSEL FQ 

6. 0. 0 .  0.0059 0. 0. 0 .  1464.0 0. 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

5.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

SECNO OEPTH CWSEL CRIVS WSELK Eb HV HL OLOSS BAN< ELEV 
aLoB 

?,ME vLoB 98 $iB B ACH ARDB VOL lWA LEFTIRIGHT 
XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOWID ENDST 

'PROF 5 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- ,300 
1490 NH CAR0 USED 
.SECNO 1.000 

1.000 6.05 1455.05 1454.37 1454.00 1455.58 .53 .OO .OO 1452.00 
8000. 687. 4273. 3040. 189. 504. 749. 0. 0. 1452.00 

.OO 3.64 7.08 4.06 ,060 ,046 ,047 ,000 1449.00 1300.00 
,005991 0. 0. 0 .  0 8 4 .OO 569.13 1869.13 

FLOW DISTRIBUTION FOR SECNO- 1 .00  CWSEL- 1455.05 

A 1300. 1370. 1450. 1495. 1600. 1610. 1770. 1800. 1814. 1835. 1869. 
PER Q- 8 . 6  24.5 28.9 10.0 .3 15.2 6 . 9  3 . 2  2.0 .3 

AREA- 189.0 369.0 234.8 215.3 10.5 328.0 91.5 42.7 43.1 17.9 
VEL- 3.6 5.3 9.9 3.7 2 . 4  3.7 6.0 6.0 3.7 1.5 

DEPTH- 2.7 4.6 5.2 2.1 1.1 2.1 3.1 3.1 2 . 1  . 5  

T I  J a c k r a b b i t  Warh F l o o d p l a i n  D e l i n e a t i o n  Study. 10310 1 12 1 0  90  
1 2  FILENAME- 103IOOZW.H2 Coyote Wash S p l i t  A t  CP 44, West ior[ 
T3 DIV2. W.st Chsn.. 0-10000 

J l  ICHECK INQ a O. 

NINV l D I R  STRT METRIC HVlNS Q WSEL FQ 

7 .  0 .  0. 0.0059 0. 0. 0 .  1454.0 0. 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

6.0 0. -1.0 0 .  0. 0. -1. 0. 0. 15. 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
QLOB 

?,ME VL08 9:; QR08 ALOE ACH AROB VOL W A  LEFT/RIGHT 
VRO8 XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLO8R ITRIAL IDC ICONT CORAR TOPWID ENDST 

.PROF 6 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
1490 NH CARD USE0 
'SECNO 1.000 

1.000 6.51 1455.51 1454.69 1454.00 1456.09 .58 .OO .OO 1452.00 
10000. 886. 4937. 4177. 221. 662. 926. 0. 0 .  1452.00 

.OO 4.00 7.46 4.51 ,060 ,047 ,048 ,000 1449.00 1300.00 
,005928 0. 0. 0. 0 1 1  4 .OO 584.17 1884.17 

FLOW OISTRIBUTION FOR SECNO- 1.00 CWSEL- 1455.51 

STA- 1300. 1370. 1450. 1495. 1600. 1610. 1770. 1800. 1814. 1835. 1884. 
PER Q- 8.9 22.9 28.5 11.2 .6 17.0 7.0 3.3 2.2 .7 
AREA- 221.4 406.0 255.6 263.8 15.1 402.1 105.4 49.2 52.8 37.2 

VEL- 4.0 5 . 6  10.4 4.2 3.0 4.2 6 . 6  6.6 4.2 1.9 
DEPTH- 3 .2  5.1 5.7 2.5 1.5 2.5 3.5 3.6 2.5 .8 

T I  J a c k r a b b i t  Warh F l o o d p l a i n  D e l l n a a t i o n  Study, 10310 1 12/10 90 
1 2  FILENAME- 10310D2W.H2 Coyote Wash S p l i t  A t  CP 44, Wel t  Fov[ 
T3 DIV2. West Chan.. Q-15000 

J 1  ICHECK INQ NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

8. 0. 0. 0.0059 0. 0. 0. 1454.0 0. 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

F low S p l i t  H y d r e u l t c  C a l c u l a t i o n s  F o r  War t  F o r k  Coyote wash 
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14:29:37 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
QLOB 9R0B ALOB ACH AROB VOL W A  LEFTIRIGHT 

VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

PAGE 1 4  

.PROF 7 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- .300 
1490 NH CARD USED 
.SECNO 1.000 

1.000 7.48 1456.48 1455.43 1454.00 1457.19 . 7 1  .OO .OO 1452.00 
15000. 1368. 6497. 7135. 289. 782. 1312. 0. 0. 1452.00 

.00 4.74 8.31 5 .44  .060 ,047 ,048 ,000 1449.00 1300.00 
,006932 0. 0. 0. 0 11 4 .OO 600.00 1900.00 

FLOW OlSTRIBUTION FOR SECNO- 1.00 CWSEL- 1456.48 

STA- 1300. 1370. 1450. 1495. 1600. 1610. 1770. 1800. 1814. 1835. 1900, 
PER a- 9.1 20.4 23.0 12.8 .7  19.5 7.0 3.2 2.5 1.9 

AREA- 288.8 483.0 298.9 364.9 24.8 656.1 134.3 62.7 73.0 95 .9  
VEL- 4.7 6.3 11.5 5.3 4.2 5.3 7.8 7.8 5.2 3 .0  

DEPTH- 4.1 6.0 6.6 3.5 2.5 3.5 4.5 4.5 3.5 1 .5  

12/10/90 14:29:37 PAGE 15 

.................................................. 
HECZ RELEASE DATED SEP 8 8  UPOATEO SEPT 1989 

THIS RUN EXECUTED 12/10/90 14:29:41 

ERROR CORR - 01.02.03 
MODIFICATION - .................................................. 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUmARY OF ERRORS L I S l  

. . 

SUmARY PRINTOUT 

SECNO 9 CWSEL DEPTH VLOB VCH VROB W E I R  QPR 10'KS SECNO SSTA ENDST 

12/10/90 14:29:37 PAGE 16 

DIVZ, War t  Chan., 9-1000 

SUWARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10'KS VCH AREA .01K 

PAGE 17 

DIVZ. West Chan., 9-1000 

SUWARY PRINTOUT TABLE 150 

SECNO Q CWSEL DIFWSP DIFWSX OIFWS TOPWID XLCH 

F low S p l i t  H y d r a u l i c  C a l c u l a t i o n s  F o r  West F o r k  Coyot. Wash 

F i l e  - 103IOD2W.OUT Dec.mber 21. 1990 S e c t i o n  3.4.1.3, Page 5 
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SUWARY OF ERRORS AND SPECIAL NOTES 

Flow S p l l t  Hydraul ic  C a l c u l a t l o n l  For West Fork Coyote Wash 

Daomber 21. 1990 S e c t i o n  3.4.1.3. Psgc 6 



.. """"""""""""""".......*........".""""""""""""*.*..". 
WATER SURFACE PROFILES 

* DEVELOPED BY THE COE 
VERSION OF SEPTEMBER 1 9 8 8  

' ERROR: 01.02.03 
RUN DATE 1 2 / 1 0 / 9 0  TIME 14:29: 7 ...................................................... 

END OF BANNER 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X x x  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X x X 
X X xxxxxxx XXXXX XXXXXXX 

.**.* """....*.*..*"*""................. 
WDSON & ASSOCIATES, INC. 
HYDROLOGIST AND C I V I L  ENGINEERS : 

" 5629 FM 1 9 6 0  WEST SUITE 3 1 4  
HOUSTON TEXAS 77069  
(713) 4 i o - 3 7 8 7  F ~ X  (713) 440-4742 . 

tf~t*."~...".t"ft.f...""""."...."...... 

F l o w  S p l l t  Hydraulic C s l e u l a t i o n s  F o r  E a s t  Fork C o y o t e  Wash 

F i l e  - 10310D2E.OUT O e c a n b e r  21 ,  1 9 9 0  



PAGE 1 

THIS RUN EXECUTED 12/10/90 14129: 7 

HECZ RELEASE DATED SEP 88 UPDATED SEPT 1989 

ERROR CORR - 01.02.03 
MODIFICATION - .............. "......".""""..........***....*..... 

T I  J a c k ~ a b b t t  Wash F l o o d p l a i n  D e l t n ~ a t t o n  Study. 10310 12/10/90 
T2 FILENAME- 10310D2E.H2 Coyote Wash S p l i t  A t  CP 44, Eas t  F o r k  
T3 DIV2. Ees t  Chnn.. 9-1000 

J1 ICHECK INQ NINV I D I R  STRT METRIC HVlNS Q WSEL FQ 

0 .  2. 0. 0. 0.0059 0. 0. 0. 1454.0 0. 

5 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

53  VARIABLE CODES FOR SUMURY PRINTOUT 

38. 43. 1. 8. 55. 26. 56. 46. 47. 5. 
38. 53. 54. 150 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
QLOB 
vLon 98 QROB ALOB ACH AROB VOL TWA LEFTIRIGHT 

VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOWID ENDST 

*PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
1490 NH CARO USED 
*SECNO 1.000 

3265 DIVIDED FLOW 

FLOW DISTRIBUTION FOR SECNO- 1.00 CWSEL- 1452.44 

STA- 747. 765. 775. 842. 975. 990. 1155. 1215. 1268. 
PER Q- 3.1 10.1 3.4 6.6 3.9 2.6 69.5 .8 

AREA- 12.4 24.4 20.8 37.9 14.1 32.0 128.4 11.6 
VEL- 2.5 4.2 1 .6  1.7 2.7 .8 5.4 .7 

DEPTH- . 7  2.4 . 3  .3 . 9  . 2  2.1 .2 

T I  J a c k r a b b i t  Worh F l o o d p l a t n  O e l l n e a f l o n  Study. 10310 1 12/10 90  
72 FILENAME- 10310D2E.H2 Coyetc  Werh S p l t t  A t  CP 44. Eas t  For[ 
73  DIVZ. East Chsn.. 9-2000 

J1 ICHECK INQ NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

0 .  3. 0. 0. 0.0059 0 .  0. 0. 1454.0 0. 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

2.0 0. -1.0 0 .  0. 0. -1. 0. 0. 15. 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
won OLOSS BANK ELEV 

QROB ALOB ACH 
'?]ME vLon 9:; vRon xNL 

AROB VOL TWA LEFT/RIGHT 
XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICON1 CORAR TOPWID ENDST 

"PWF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
1490 NH CARO USED 
.SECNO 1.000 

F low S p l i t  H y d r a u l i c  C a l c u l a t i o n s  F o r  E a s t  Fork Coyotm Wash 

F i l s  - 10310D2E.OUT Decembe* 21, 1990 

PAGE 2 

PAGE 3 

PAGE 4 

S e c t i o n  3.4.1.4. page 2 



FLOW DISTRIBUTION FOR SECNO- 1 .00  CWSEL- 1452.97 

STA- 735. 765. 775. 850. 920. 960. 975. 990. 1040. 1155. 1215. 1299. 
PER 4- 3.2  7.0 7.5 5 . 8  3 . 8  4 . 1  4.1 4.1 5.4 50.3 3.6 

AREA- 25.1 29.7 60.2 50.4 31.3 22.0 22.0 36.0 82.8 150.2 52.0 @ VEL- 2.5 4.7 2.5 2.3 2.5 3.7 2.3 1.5 6.3 
OEPTH- 

3.7 
.a 3.0 .8 .7 .8 1.5 1.5 .7 .7 2.7. . 5  1 . 4  

T I  J a c k r a b b i t  Wash F l o o d p l a i n  O e l i n c a t t o n  Study  10310 1 1 2  10 90  
T2 FILENIWE- 1031002E.H2 Coyote Wash S p l i t  A t  ;P 44, E a s t  Carl 
73 OIV2. Eas t  Chan.. 9-4000 

J I  ICHECK I N 9  NIHV I O I R  STRT METRIC HY2YS Q VSEL FQ 

0. 4. 0. 0. 0.0059 0. 0. 0. 1454.0 0. 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

3.0 0. -1.0 0. 0. 0. -1. 0. 0. 15. 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
QLOB 

OLOSS BANK ELEV 
9R08 ALOB ACH TIME vLoB 9:; vRoB xNL 

AROB VOL 
XNCH XNR WTN TWA E W I N  LEFTIRIGHT SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST 

.PROF 3 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
1490 NH CARD USED 
'SECNO 1.000 

1.000 4.66 1453.66 1453.40 1454.00 1454.07 .42 .OO .OO 1452.00 
4000. 2277. 1472. 251. 654. 201. 110. 0. 0. 1452.00 

.OO 3.48 7 .31  2.28 ,045 ,035 ,060 ,000 1449.00 718.26 
,005957 0. 0. 0. 0 9 5 .OO 580.88 1299.13 

FLOW DISTRIBUTION FOR SECNO- 1.00 CWSEL- 1453.56 

STA- 718. 765. 775. 850. 920. 945. 975. 990. 1040. 1155. 1215. 1299. 
PER Q- 3.7 5 .0  10.2 8.9 3.6 5 . 8  3.9 6.3 9.7 36.8 6.3 
AREA- 51.5 35.6 111.7 98.4 37.7 53.4 32.3 70.3 161.7 201.4 109.7 

2.8 5.4 3.7 3.6 3.8 4.3 4.8 
DEPTH- 1.1 3.7 1.4 1.5 2.2 1.4 1.4 

3 . 6  
1 .5  

2.4 7.3 
1.8 

2.3 
3.4 1.3 

T I  J a c k r a b b t t  Wash f l o o d p l a t n  D a l t n c a t i o n  Study. 10310 1 12 1 0  90  
T2 FILENIWE- 10310D2E.HZ Coyota Wash S p l t t  A t  CP 44, E a r t  for[ 
T3 D1V2, Eas t  Chan., 9-6000 

J 1  ICHECK I N 9  NINV IOIR STRT METRIC HVINS q WSEL F9 

0. 5. 0. 0. 0.0059 0 .  0. 0. 1454.0 0 .  

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC I5W CHNlM ITRACE 

4.0 0. -1.0 0 .  0. 0. -1. 0. 0. 15. 

PAGE 5 

PAGE 6 

PAGE 7 

PAGE 8 

SECNO OEPTH CWSEL CRIWS WSELK EG 
9LOB 

HV HL 
9ROB ALOB ACH 

OLOSS BANK ELEV 

9 1 ~ ~  vLo5 98 AROB VOL 
VROB XNL 

W A  LEFT/RIGHT 
XNCH XNR WTN 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC 
E W I N  SSTA 

ICONT CORAR TOPWID ENDST 

.PROF 4 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
1490 NH CARD USED 
'SECNO 1.000 

1.000 5.18 1454.18 1453.82 1454.00 1454.67 .49 .oo 
6000. 3681. 1878. 441. 886. 233. 154. .OO 1452.00 

0. 0 .  1452.00 
.OO 4.15 8.06 2.88 ,045 ,035 ,050 ,000 1449.00 708.63 

,005969 0. 0. 0. 0 10 4 .OO 590.57 1299.20 

FLOW DISTRIBUTION FOR SECNO- 1.00 CWSEL- 1454.18 

STA- 709. 755. 775. 850. 920. 945. 975. 990. 1040. 1155. 1215. 1299. 1299. 
PER Q- 4.2 4.2 11.3 10.0 3.9 5.9 3.7 7.2 11.0 31.3 7.3 .O 

AREA- 79.1 41.8 151.2 135.2 50.8 69.2 40.2 96.6 222.2 232.9 153.9 
VEL- 3 .2  5 . 0  4.5 4.5 4 .5  5.1 5.5 4.5 

. 2  
OEPTH- 1 .4  4 .2  2 . 0  1.9 3.0 

2 . 0  
8 . 1  

2.3 
2.9 2.7 1.9 1.9 3.9 1.8 .7 .4 

F low S p l i t  H y d r a u l i c  C a l c u l a t i o n s  F o r  E a r t  Fork  coyot. wash 

F i l e  - 103lODZE.OUT Decembar 21. 1990 S e c t t o n  3.4.1.4. Page 3 
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T I  J a e k r a b b l t  Wash F l o o d p l a l n  D a l t n e a t l o n  Study. 10310 1 12/10  90  
1 2  FILENAME- 10310D2E.H2 Coyota Wash S p l l t  A t  CP 44, Eas t  For( 
1 3  DIV2. Eas t  Chan., 4-8000 

J 1  ICHECK I N 9  NINV I D I R  STRT METRIC HVINS q WSEL FQ 

6. 0. 0. 0.0059 0. 0. 0. 1454.0 0 .  

JZ NPROF IPLOT PRFVS XSECV XSECH FN @ O. ALLDC I8W CHNIM ITRACE 
5.0 0. -1.0 0. 0. 0. -1. 0. 0 .  15. 

SECNO DEPTH CWSEL CRIWS WSELK EG HV OLOSS BANK ELEV 
QLOB QCH QROB ALDB ACH AROB VOL HL TWA LEFTIRIGHT 

?IME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH YLOBR ITRIAL IOC ICON1 CORAR TOPWID ENDST 

.PROF 5 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

PAGE 1 0  

FLOW DISTRI8UTION FOR SECNO- 1.00 CWSEL- 1454.63 

STAS 705. 758. 775. 850. 920. 945. 975. 990. 1040. 1155. 1215. 1299. 1299. 
PER Q- 3.1 5 . 4  I .  10.7 4 . 1  5.9 3.6 7 .6  11.7 28.2 7.9 .O 
AREA- 79.5 71.6 184.5 166.4 61.9 82.5 46.9 118.8 273.3 259.6 191.2 

VEL- 3.1 6 . 0  5.1 5.1 5.3 5.7 6.1 5.1 3.4 8.7 3.3 
. 3  

DEPTH- 
.5 

1.5 4.2 2.5 2.4 2.5 2 . 8  3.1 2.4 2.4 4.3 2.3 1.0 

12/10/90 14329: 7 PAGE 11 

T I  J a c k r a b b t t  Wash F l o o d p l a t n  D e l l n e a t t o n  Study, 10310 1 12/10/90 
1 2  FILENAME- 1031002E.HZ Coyote Wash S p l t t  A t  CP 44, E a s t  F o r k  
T3 DIVZ. Eas t  Chan.. Q-10000 

J1 ICHECK INQ NINV I D I R  STRT METRIC HVINS q WSEL FQ 

0. 7. 0. 0. 0.0059 0. 0. 0. 1454.0 0. 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN @ 6.0 

ALLDC IBW CHNIM ITRACE 

0. -1.0 0 .  0 .  0. -1. 0. 0. 15. 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
QLOB QCH QR08 ALOB ACH AROB VOL 

?IME VLOB VCH 
rwA LEFTjRIGHT 

VROB XNL XNCH XNR WTN E W I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*PROF 6 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

PAGE 12 

FLOW DISTRI8UTIDN FOR SECNO- 1.00 CWSEL- 1455.03 

STA- 702. 758. 775. 850. 920. 945. 975. 990. 1040. 1155. 1215. 1299. 1299. 
PER Q- 3.7 5 .0  12.2 11.1 4.2 5 . 9  3.5 7.9 12.1 2 6 . 1  8.3 .O 
AREA- 101.6 78.6 215.0 194.8 72.1 94 .8  53.0 139.2 320.1 284.0 225.4 

VEL- 3.6 6.4 5.7 5.7 5.8 6.2 6.6 5.7 
. b  

DEPTH- 1.8 
3 . 8  9.2 

4.6 2.9 2.8 
3.7 . 6  

2 . 9  3.2 3.5 2 . 8  2.8 4.7 2.7 1 .2  

12/10/90 14229; 7 PAGE 13 

T I  J s c k r s b b l t  Wash F l o o d p l a t n  D e l l n e a t t o n  Study  10310 1 1 2  10 90  
72 FILENAME- 10310DZE.H2 Coyote Wash S p l t t  A t  CP 44. Eas t  
T3 DIV2. Eas t  Chan., Q-15000 

J 1  ICHECK IN9 NlNV I D I R  STRT METRIC HVINS Q WSEL FQ 

0. 8. 0 .  0. 0.0059 0. 0. 0. 1454.0 0. 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN 

6.0 

ALLDC I8W CHNIM ITRACE 

0. -1.0 0. 0. 0. -1. 0. 0 .  15. 

F low S p l l t  H y d r a u l i c  Calculations F o r  Eas t  F o ~ k  Coyote wash 

F i l e  - 103lOD2E.OUT December 21, 1990 S e c t t o n  3.4.1.4. page 4 





3.4.2 Impoundments on Watershed 

There are a number of stock tanks located on the watershed. The Jackrabbit Tank, 

located in Major Basin 1, has the largest impoundment area. All tanks that appeared 

to be significant were 0 b s e ~ e d  in the field. It was found that the dam structures on 

every tank that was ohsewed would likely fail during a 100-year event. Therefore 

these tanks were not considered in the modeling effort and flow was assumed to pass 

straight through. 
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3.4.3 Bureau of Land Management Levees 

There are a series of check dams which exist in sub-basins 10E, 10G, 10L and ION. 

Refer to Sheets 3 and 5 of Exhibit "C". These check dams were constructed by the 

Bureau of Land Management (BLM). The BLM project number was 269, and the 

project was constructed in 1963. The original purpose of this project was range 

management. The check dams were inspected individually to determine if they were 

structurally adequate and to determine if they would have a significant impact on 

runoff from the watershed. The examination yielded that the dams at the upper end 

of the series had already been overtopped numerous times and were in danger of 

completely eroding away. Therefore, the effects of these dams were not modeled. 

However, flow paths were affected to some extent by the positioning of the dams 

and this was taken into account in routing direction and time of concentration flow 

paths. 
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3.4.4 Centrat h n a  Project Canal Structure CAP-4 

3.4.4.1 Discussion of Problem 

The structure at Central Arizona Project Canal CAP4 is a concrete box 

flume overchute with a bottom width of 67.5 feet and a wall height of 7 

feet. The canal at this location is constructed with the top of the canal 

lining at the original ground elevation. Flow is directed to the crossing 

structure by collective dikes which extend east and west along the north 

side of the canal. 

Modeling of the reservoir storage effects of the CAP4 structure was 

complicated by a large impoundment area east of the structure which has a 

bottom elevation 18 feet lower than the invert elevation of the flume. This 

area is separated from the release structure by a ridge which, at its lowest 

point, is 2 feet higher than the flume invert. This ridge is in its natural 

state, and appears stable and not easily eroded. 

In addition, the USBR considered structures CAP-3 and CAP-4 to be 

hydraulically connected. Therefore, the available storage for the two 

structures was assumed to be shared for the design condition. The results 

of this study contend with this assumption and show that the storage areas 

for the two structures are not connected. CAP3 will be mentioned in this 

section because it was initially assumed that CAP-3 was hydraulically 

linked to CAP-4. 

For the purposes of this discussion, the ridge which separates the two 

storage areas is referred to as the "Control Section". The area east of the 

Control Section is referred to as the "East Ponding Area", and the area 

west of the Control Section is referred to as the "West Ponding Area". 

Refer to Figure 12 and Sheet 7 of Exhibit "H". The problem was worthy of a 

more detailed analysis than was applied to the other CAP structures because: 
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1. The storage volume of the East Ponding Area at the spillover elevation 

of the Control Section is in excess of 400 acre-feet. 

2. The flood stage at the CAP-4 structure will reach a significantly 

higher elevation because of the Control Section constriction than if the 

East Ponding Area volume was considered available at the start of the 

routing operation. 

3.4.4.2 Problem Solution 

The procedures used in arriving at a reasonably accurate hydraulic model of the 

problem are discussed in the following sections in a step by step manner. 

Step 1: Estimate the runoffvolume from the watershed upstream of the Control 

Section which is trapped in the East Ponding Area. The watershed is the 

easterly 2.14 square miles of Sub-Basin 91. 

6-hour Rainfall Excess for 91 = 0.95" 

6-hour Runoff Volume to East Ponding Area = 109 ac-ft 

24-hour Rainfall Excess for 91 = 1.02" 

24-hour Runoff Volume To East Ponding Area = 11 7 ac-ft 

Step 2: Divert the volumes estimated in Step 1 from the 91 hydrograph before 

the hydrograph combination operation at C46. Note that this volume, 117 acre- 

feet for the 24-hour storm, does not exceed the trap volume of 400 acre-feet. 

Step 3: Estimate the volumes of the East and West Ponding Areas. The surface 

area of each 4' contour was planimetered and the storage volumes by stage were 

calculated using the prismatic formula. Refer to Figure 12. 
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Step 4: Estimate the flow over the Control Section fron west to east. The 

Control Section was assumed to function as an uneven broad-crested weir with a 

breadth of 100 feet. 

Stage 

10310-R February 25, 1991 Page 3-53 

Incremental 

Depth 
(fi) 

Surface 

Area 
(acres) 

- 

1372 

1376 

1380 

1384 

Volume 
(ac-ft) 

4 

4 

4 

4 

Cumulative 

Volume 
(=-a) 

1.23 

8.31 

39.52 

96.12 

2.1 

17.0 

87.9 

263.2 

2.1 

19.1 

107.0 

370.2 



The following are the results of the weir flow calculations: 

********************************************a 

UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

**************a****************************** 

PROJECT: FCDMC Jackrabbit Wash Floodplain Delineation Study 
ENGINEER: trl 
DATE: 2/ 5/1991 
TIME: 8:39. 1 

INPUT PARAMETERS 

STARllNG WSEL: 1378.50 
MAXlMUM WSEL: 1385.00 
STEP SIZE: 0.50 
BREADrn OF WEIR: 100.00 

.............................................. 
INPUT ELEVATION/STAl7ON TABLE. 
PROJECT: FCDMC Jackrabbit Wash Floodplain Delineation Study 
DATE: 2/ 5/1991 
TIME: 8:39. 1 

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

POINT ELEVATION STATION 
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............................................. 
WEIR COEFFICIENT TABLE 
PROJECE FCDMC Jackrabbit Wash Floodplain Delineation Study 
DATE: 2/ 5/1991 
TIME: 8~39 .  1 

****************************************a**** 

REFERENCE: COE CHART - UPPER CURVE 

POINT HEAD COEFFICIENT 

............................................. 
UhEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: FCDMC Jackrabbit Wash Floodplain Delineation Study 
DATE: 2/ 5/1991 
TIME: 8:39. 1 

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

ELEVATION DISCHARGE (CFS) 
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Step 5: Generate an ourflow hydrograph for the CAP-4 structure assuming that 

the East Ponding Area volume is not effective. Use the 24-hour storm. The 

HEC-1 output from this step has not been included in the report but is available 

from Burgess & Niple, Inc. 

The outflow hydrograph was plotted and is included as Figure 14. The time-to- 

peak for each stage above the lowest elevation-on the Control Section was 

determined using the rising limb of the plotted hydrograph. 

The average volumes passed by CAP-4 and the Control Section as the ponding 

elevation at the structure increases above the lowest point on the Control Section 

were estimated. The results are summarized as follows: 
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FIGURE 13: CAP-4 
CAP4 East & West Stage vs Volume 



FIGURE 14: CAP-4 HYDROGRAPH 
100-Year 24-Hour, 1 s t  Est. of Storage 

Time (hours) 



Step 6: Create new composite Stage versus Volume and Discharge tables for 

CAP 4 for the 6- and 24-hour storms. Note that above elevation 1381.1, the 

Control Section weir is submerged. 

The difference between the 6-hour and 24-hour total volumes at stage 1384 is 

caused by the difference in runoff volume from the easterly portion of sub-basin 

91, as described in Step 1. The data in the above table was used for the final 

HEC-1 models. 
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3.4.5 Central Arizona Project Cad Structure CAP-8 

3.4.5.1 Discussion of Problem 

The structure at CAP-8 is the only structure along the study reach of the CAP 

canal where there is less than 3 feet of freeboard from the top of the canal 

collective dike to the estimated 100-year peak flood stage. Refer to Tables F-4b 

and F-4c. It is also the only structure where the top of compacted embankment 

is exceeded. The problem is to analyze the computed data in more detail and 

then determine whether it is reasonable to accept the computed 100-year ponding 

elevation and routed outflow peak discharge for regulation purposes. 

3.4.5.2 Problem Solution 

The structure at Central Arizona Project Canal CAP-8 is a concrete box flume 

overchute with a bottom width of 47.5 feet, and a wall height of 7 feet. The 

canal at this location is constructed with the top of the canal lining at the original 

ground elevation. Flow is directed from Daggs Wash to the crossing structure 

by collective dikes which extend east and west along the northerly side of the 

canal. The inlet structure has lined transition dikes which funnel the flow into 

the box flume. The dikes form an arc on both sides of the structure with a 90" 

central angle and a 135 foot radius to transition from the collective dikes, which 

parallel the canal, to the flume concrete wing walls. These dikes are lined with 

24" thick rock riprap on a 12" thick sand and gravel filter blanket. The 

transition dikes are lined and compacted to the 1383.0 top elevation of the 

collective dikes. The above information was taken from the plans of the CAP 

canal furnished by the USBR. 

The outflow hydrograph for CAP-8 was examined to estimate the duration that 

ponding would exceed elevation 1380.0, the top of the compacted portion of the 

collective dikes. Refer to Figure 15. Assuming the uncompacted embankment 

does not fail, the duration is estimated to be less than 3 hours. 
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The following conclusions were made after examining the available data: 

1. The peak stage of 1382.1 will be used for delineating the 100-year ponding 

limits against the CAP canal at this crossing. In the event the uncompacted 

portion of the collective dikes fail, this will still be the most conservative 

assumption. 

2. The peak outflow of 3,300 cfs will be used for floodplain administration 

downstream of the CAP canal. The reasons for this conclusion are: 

a. In the event that the uncompacted portions of the collective dikes fail, the 

peak stage will not be reached, so the peak flow through the box flume 

will not exceed 3,300 cfs. 

b. Flow which may breach the uncompacted embankments will be trapped 

and conveyed by the CAP canal. 

c. Flow which may top the box flume walls will spill into the CAP canal 

and will not contribute to the peak downstream in Daggs Wash. 

d. The areas of high velocity are protected by the lined transition dikes. 

There will not be scourable flow velocities against the collective dikes. 

The danger of failure of the collective dikes is due to the potential for 

wave action and piping. Failure due to wave action is slight because the 

exposure of the uncompacted portion of the levee to wave action is less 

than 3 hours. The possibility of failure due to piping is also slight since 

the compacted portions of the collective dikes were constructed under 

USBR specifications and inspection. Cutoff trenches were also 

constructed under the collective dikes where areas of clean sand and 

gravels were encountered. 
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FIGURE 15: CAP-8 
100-Yr 24-Hr Inflow and Outflow Hyds. 

Time (hours) 

Inflow Hydrograph - Outflow Hydrograph 



3.4.6 HEC-1 Warnings 

The only warnings encountered in the HEC-1 output were concerning hydrograph 

routing. The warnings were caused by the following problems with the input data: 

1.  Some routing reaches were not long enough to have a travel time in excess of the 

computation time interval of five minutes. 

2. Some routing reaches have a configuration such that the numeric calculations could 

be unstable. 

3. The reservoir route for CAP-I has insufficient outflow for stable calculations. 

The following steps were taken to ensure that the final results are reasonable and stable: 

1. The number of steps (NSTEPS) for the routing reach was reduced in order to either 

eliminate the warning or place the routed peak discharge value outside the limits of 

the warning range. 

2. If the warning was still present, and the routed peak fell within the warning range, 

then the outflow peak was checked against the inflow peak to be sure that the value 

did not increase. Outflow hydrographs for critical routing reaches were plotted and 

examined for oscillations at critical times. 
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a 3.5 Final Results 

3.5.1 General 

The results of this study are summarized in Tables F-1 through F-4. Evaluation of the 

results indicate that peak flow rates for the major concentration points on Jackrabbit Wash 

and Star Wash result from the 100-year 24-hour duration storm. The 6-hour duration 

storm typically produced higher peaks on the smaller portions of the watershed. 

Therefore, care must be taken in selecting a peak discharge at any particular point of 

interest. The HEC-1 output files for both the 6-hour and 24-hour storms are included as 

a part of this report. Both of these printouts reflect use of channel transmission losses. 

A separate run was done for the 100-year 24-hour storm which did not include channel 

losses. The results of the analyses are included in Table F-3 for comparison. 

3.5.2 Discussion of Results 

The results for both storms are lower in magnitude than was anticipated. The peak 

discharges at critical points in the watershed have a yield, in cubic feet per second per 

square mile (cfslsm), lower than has been seen for similar watersheds using different 

modeling methodology. An example would be to examine the results for concentration 

point 38. The 100-year 6-hour model yielded a peak discharge of 7,500 cfs at this 

location, which is the Jackrabbit Wash crossing of the CAP canal. The watershed area at 

this point is 319 square miles. Refer to Sheet 3 of Exhibit "C". The USBR developed a 

peak discharge of 25,500 cfs for a 100-year 6-hour storm at this same location. 

However, the 6-hour model often yielded higher peaks than the 24-hour model for 

smaller watersheds. The lower 6-hour peaks for the larger watersheds is due to the use 

of the Queen Creek precipition aerial reduction curve and the higher precipitation losses 

resultant from the use of the Green & Ampt loss equation. 

The 100-year 24-hour peak discharge of 33,200 cfs at the above mentioned location is 

much more reasonable. This peak also falls within the Log Pearson I11 analysis statistical 

envelope for representative washes in Maricopa County, contained herein as Figure 2. 

10310-R February 25, 1991 Page 3-65 



The final results are summarized in Tables F-1 through F-4. Table F-1 for instance, 

contains a summary of peak discharges at key locations in the watershed. These peaks 

are arranged alphabetically by wash name, in an upstream to downstream secondary 

order. The HEC-1 identifier is the name used on the exhibit maps and the HEC-1 input 

files to pin point the type of HEC-1 operation and the location on the watershed. The 

following is a descriptive list of the nomenclature used throughout all tables in the report, 

and in the HEC-1 computer models: 

HEC-1 Computer Model Nomenclature 
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HEC-1 
Identifier 

6A 

C44 

CP44E 

C38I 

C84.1 

C850 

R36-37 

DT9IE 

BC460 

Dcorriptioo 

Hydrograph identifier for sub-bcsim 6A. Refers to sub- 
basin A in major basin 6. 

Hydrograph identifier for concentration p i n t  44. More 
thm one hydrograph has been combined at this location. 
Point 44 is a physical location on the watershed which is 
labeled on Exhibit "C". 

The resultant hydrograph at concentration p i n t  44 was 
split using the HEC-1 diversion operation, This defmes the 
hydrograph diverted to the East Fork of Coyote Wash. 

Hydrograph identifier for concentration p i n t  38. The "I" 
symbolizes lhis is an inflow hydrogrsph to a rerervoir mute 
operation. 

Hydrograph identifier for concentration p i n t  84. The "I" 
symbolizea this ia an intermediate hydrograph for a wash 
immediately upstream of C84. This hydrograph will be 
combined with one or more intermediate hydrographs to 
pmduoe hydrograph C84. 

Hydmgraph identifier at concentration point 85. The "0" 
symbolizes this is an outflow hydrograph from a reservoir 
route. 

Hydrograph resultant from a normal depth channel mute 
from concentration p i n t  36 downstream to concentration 
point 37. 

The hydrograph from sub-basin 91 was split using the 
HEC-I diversion operation. This defmes the hydrograph 
diverted to the East Pondig Area. 

The outflow hydrograph from the reservoir route at 
concentration p i n t  46 has been written to disk in the Tape 
21 file using an HEC-I BI operation. The hydmgrsph bas 
been recalled from disk for continued use in the HEC-1 
model. 
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SECTlON 3.5.3 

TABLE F-1 

Summary o f  Peak Discharges A t  Key Locations On The Watershed 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-2A TABLE F-2B 

100-YEAR 6-HOUR RESULTS 
I N  HEC-I RUN ORDER 

Peak Time Drainage 

HEC-1 Discharge To Peak Area Discharge 

I d e n t i f i e r  ( c fs )  (hrs) (sm) (cfslsm) 

100-YEAR 6-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak 

HEC-1 Discharge 
I d e n t i f i e r  ( c fs )  

Time Drainage 

To Peak Area Discharge 

(hrs)  (sm) (cfs/sml 

F i l e  = 10310F2.WQl 17-Feb-91 Table F-2, Page 1 



SECTION 3.5.3: FINAL RESULTS 

TABLE F-2A TABLE F-2B 

100-YEAR 6-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

Peak Time Drainage 

HEC-1 Discharge To Peak Area Discharge 

I d e n t i f i e r  (c fs)  [hrs) (sm) (cfslsm) 

100-YEAR 6-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Time Drainage 

HEC-1 Discharge ToPeak Area Discharge 

I d e n t i f i e r  (c fs )  (hrs) (sm) (cfslsm) 

9A 

98 
9C 

9D 

9E 
9F 

9G 
9H 

91 
DT9IE 

91W 
10A 

1 OAA 

1 OAB 

100 

1 OC 
l O C l  

10C2 
100 
10E 

10F 
10G 

10H 

101 

10J 

10K 

lOKl 

10K2 

10L 
10M 

l O M l  
10M2 

10M3 

10N 

100 

10P 

109 
1 OR 
10s 

10T 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-2A TABLE F-2B 

100-YEAR 6-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

100-YEAR 6-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Time Drainage Peak Time Drainage 

HEC-1 Discharge To Peak Area Discharge HEC-1 Discharge To Peak Area Discharge 

I d e n t i f i e r  (c fs)  (hrs)  (sm) (cfslsm) I d e n t i f i e r  (c fs)  (hrs)  (sm) (cfslsm) 
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SECTION 3.5.3:  FINAL RESULTS 

TABLE F-2A TABLE F-2B 

100-YEAR 6-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

Peak 
HEC-1 Discharge 

I d e n t i f i e r  ( c f s )  

Time 
To Peak 

(h rs )  

Drainage 
Area Discharge 
(sm) (cfs lsm) 

100-YEAR 6-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Time Drainage 
HEC-1 Discharge To Peak Area Discharge 

I d e n t i f i e r  (c fs )  ( h r s )  (sm) (c fs lsm)  

18T 592 4.17 0.4 1518 
19A 181 4.00 0.1 3017 
198 1201 4.08 0.8 1560 
C2 8095 4.67 12.4 653 
C4 7783 5.17 16.5 473 
C7 7441 5.42 23.2 321 
C8 7249 4.75 30.8 236 

C10 8098 4.83 37.6 215 
C11 7488 5.42 45.2 166 

C12.1 7174 6.00 51.2 140 
C12.2 3983 6.08 28.0 142 

C12 7831 6.17 79.1 99 

C14 5594 4.58 12.1 463 
C15 5339 4.83 15.9 

C17 4584 5.50 21.0 
C18 4536 5.67 23.1 196 

C21 7697 6.25 102.1 75 
C22 7293 6.50 105.0 69 
C23 3411 5.00 11.5 297 

C24 4299 4.92 14.2 304 
C25 7132 6.58 119.1 60 
C27 2847 5.83 11.3 252 

C29 3693 5.67 18.1 204 
C30 3610 5.75 24.0 151 
C31 3013 7.33 26.6 113 
C32 6798 6.92 134.5 51 
C33 6110 7.17 138.1 44 
C34 5637 8.00 140.3 40 

C36 2428 5.58 8.4 288 
C37 5442 8.25 148.7 37 

C38I. 1 4933 8.33 152.4 32 

C381.2 5431 8.33 166.8 33 

C38I 7457 8.33 319.2 23 

C40 4945 4.75 13.1 377 
C41 4230 5.42 20.5 207 

C43 5335 5.58 26.7 200 
CP44E 2278 5.58 34.5 66 

CP44W 2538 5.67 34.5 

C44 5195 5.67 34.5 

C45 2222 5.83 35.5 63 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-2A TABLE F-2B 

100-YEAR 6-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

Peak Time Drainage 

HEC-1 Oischarge ToPeak Area Oischarge 

I d e n t i f i e r  (c fs )  (hrs)  (sm) (cfs lsm) 

C76 5658 5.83 16.8 337 

R76-77 5221 6.58 16.8 311 

1OV 1803 4.67 3.1 578 

C77 5220 6.58 19.9 262 

R77-80 4900 6.83 19.9 246 

1 OW 3685 4.67 5.3 695 

R78-79 3352 5.33 5.3 632 

1 OX 1880 4.58 2.7 686 

C79 3906 5.25 8.0 486 

R79-80 3384 6.58 8.0 421 

1OY 1418 4.67 3.7 383 

C80 6868 6.83 31.6 217 

R8O-81 6684 7.17 31.6 211 

8R7281 4229 6.00 27.1 156 

C81 7134 7.33 58.7 122 

R81-82 6886 7.75 58.7 117 

102 1311 4.58 3.7 355 

BC82.1 3402 8.33 57.3 59 

C82 8274 8.25 119.7 69 

R82-84 6900 8.33 119.7 58 

lOAA 1226 4.42 1.6 752 

R83-84 583 7.25 1.6 358 

lOA8 2042 4.67 4.3 474 

C84.2 6900 8.33 125.7 55 

8C84.1 2576 8.00 34.9 74 

C84 7054 8.33 160.6 44 

R84-38 5431 8.33 160.6 34 

8A 2044 5.08 6.3 326 

C381.2 5431 8.33 166.8 167 

8C3811 4834 8.33 152.4 152 

C38I 7457 8.33 319.2 23 

9A 2413 4.67 4.6 520 

R39-40 2296 4.83 4.6 495 

98 3593 4.67 8.5 423 

C40 4945 4.75 13.1 377 

R40-41 4088 5.58 13.1 311 

9C 4008 4.67 7.3 548 

C4 1 4230 5.42 20.5 207 

R41-43 4123 6.00 20.5 202 

90 3442 4.67 6.2 552 

100-YEAR 6-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak 
HEC-1 Oischarge 

I d e n t i f i e r  ( c f s )  

Time Orai nage 
To Peak Area Discharge 

(h rs )  (sm) (cfs lsm) 
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TABLE F-2A 

SECTION 3.5.3: FINAL RESULTS 

TABLE F-2B 

100-YEAR 6-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

100-YEAR 6-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Time Drainage Peak Time Drainage 

HEC-1 Discharge ToPeak Area Discharge HEC-1 Discharge To Peak Area Discharge 

I d e n t i f i e r  ( c f s )  (h rs )  (sm) (cfslsm) I d e n t i f i e r  (c fs)  (h rs )  (sm) (cfs/sm) 
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SECTION 3.5.3:  FINAL RESULTS 

TABLE F-2A TABLE F-2B 

100-YEAR 6-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

Peak Time Drainage 

HEC-1 Oischarge ToPeak Area Oischarge 

I d e n t i f i e r  ( c f s )  (h rs )  (sm) (cfslsm) 

100-YEAR 6-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Time Drainage 

HEC-1 Oischarge To Peak Area Oischarge 

I d e n t i f i e r  (c fs )  (hrs)  (sm) (cfs/sm) 

R32-33 6169 7.17 134.5 46 
R33-34 5637 8.00 138.1 41 
R34-37 5455 8.33 140.3 39 
R35-36 2293 5.67 3.7 627 
R36-37 2335 6.00 8.4 277 
R37-38 4933 8.33 148.7 33 
R38-94 2852 8.33 319.2 9 
R39-40 2296 4.83 4.6 495 
R40-41 4088 5.58 13.1 311 
R41-43 4123 6.00 20.5 202 

R42-43 3140 5.25 6.2 503 
R43-44 5294 5.67 26.7 198 
R44-45 2259 5.83 34.5 65 
R44-47 2434 6.33 34.5 71 

R45-46 2128 6.42 35.5 60 
R46-94 921 8.33 40.3 23 

R47-119 877 8.33 36.0 24 
R48-101 251 5.00 0.8 326 
R49-101 0 5.25 0.1 0 

R50-51 854 6.50 2.0 425 

R51-57 1506 5.17 7.4 204 
R52-55 2432 5.50 4.5 536 
R53-54 3073 6.00 5.7 541 
R54-59 2762 7.17 10.0 277 

R55-57 2117 6.25 7.3 292 
R57-58 2134 5.50 14.6 146 

R58-59 1932 5.67 20.3 95 
R59-61 3323 7.42 37.0 90 
R60-61 2034 7.42 6.9 294 
R61-82 3594 8.33 51.0 70 

R63-68 2093 5.42 5.4 385 
R67-68 2586 6.83 6.2 419 
R68-72 2234 7.17 15.1 148 
R69-71 1963 5.42 3.8 515 
R70-71 2584 5.50 3.9 659 

R71-72 3656 5.83 12.0 305 
R72-81 4229 6.00 27.1 156 
R73-74 2917 4.92 3.1 947 
R74-76 4542 5.75 9.2 492 

R75-76 1543 5.83 2.6 591 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-2A 

100-YEAR 6-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

Peak Time Drainage 

HEC-1 Discharge To Peak Area Oischarge 

Iden t i f ie r  (c fs )  (hrs) (sm) (cfslsm) 

C119 

180 

18C 

18M 
18N 
180 

18P 

R116-117 

18P 
C117 

18R 

1118-64 

18s 

C64 

180 

R104-105 

18E 
C105 

R105-106 

18F 

C106 

18G 

18K 

18H 

R108-109 

181 

C109 

R109-110 

18J 

C l l O  

18L 

l O C l  

lOC2 

l O K l  
10K2 

l O M l  
10M2 

10M3 

TABLE F-2B 

100-YEAR 6-HOUR RESULTS ~ 
I N  NUMERIC ORDER BY TYPE 

Peak Time Drainage i 

HEC-1 Oischarge To Peak Area Discharge 

I d e n t i f i e r  ( c ~ s )  (hrs) (sm) (cfs/sm) i 
I 
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100-YEAR 6-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

SECTION 3.5.3: FINAL RESULTS 

TABLE F-2A 

Peak Time Drainage 

HEC-1 Discharge To Peak Area Discharge 

I d e n t i f i e r  ( c f s )  l h r s )  (sin) (cfslsm) 

TABLE F-2B 

100-YEAR 6-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Time Drainage 

HEC-1 Discharge To Peak Area Discharge 

I d e n t i f i e r  ( c f s )  (hrs)  (sin) (cfslsm) 

Legend: 

C106 - Hydrograph combination a t  Concentration Point 106. 

188 - Sub-Basin 188. 
R116-117 - Channel Route from Concentration Poin t  116 t o  117. 

BC38I - Recal l  s to red  hydrograph fo r  Concentration Poin t  381 

C471 - In f l ow  hydrograph t o  Reservoir  Route operat ion a t  Concentrat ion Poin t  47. 

C470 - Outflow hydrograph from Reservoir  Route operat ion a t  Concentrat ion Po in t  47. 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3A 

100-YEAR 24-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

Peak Peak 
Discharge Discharge 

HEC-I W/O Losses W/ Losses 
I d e n t i f i e r  (c fs )  (cfs) 

Time 
To Peak 

(cfs) 

12.33 
12.75 
12.25 
12.50 
13.00 
12.08 
13.08 
12.17 
13.00 
13.33 
12.17 
12.42 
12.33 
12.58 
12.17 
13.25 
13.50 
12.42 
12.58 
12.75 
12.58 
12.67 
12.67 
13.25 
12.42 
12.58 
13.17 
13.83 
12.50 
13.83 
12.33 

Drainage 
Area 

(sq m i )  

6.7 
6.7 
5.7 
12.4 
12.4 
0.8 
0.8 
3.3 
16.5 
16.5 
1.1 
1.1 
3.1 
3.1 
2.6 
23.2 
23.2 
7.6 

30.8 
30.8 
6.9 
6.9 

37.6 
37.6 
2.6 
5.0 

45.2 
45.2 
5.9 
51.2 
7.8 

Discharge 
W/O Losses 

(cfs/sm) 

1111 
952 
1177 
723 
669 
1365 
870 
1333 
542 
511 
1303 
1156 
761 
727 
1091 
389 
382 
814 
373 
355 
498 
495 
363 
326 
588 
503 
298 
272 
619 
251 
740 

Discharge 
W/ Losses 
( c f  s/sm) 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3A 

100-YEAR 24-HOUR RESULTS 
I N  HEC-I RUN ORDER 

Peak Peak 
Discharge Discharge 

HEC-1 W/O Losses W/ Losses 
I d e n t i f i e r  ( c f s )  (cfs) 

R13-14 5505 5490 
28 2880 2880 

C14 7577 7563 
R14-15 7034 6942 

2C 2173 2173 
C15 7680 7588 

R15-17 6856 6661 
2D 2053 2053 

C17 7665 7470 
R17-18 7515 7252 

2E 1644 1644 
R16-18 1408 1406 

C18 7948 7680 
R18-12 7682 7331 

2 F 1944 1944 
C12.2 8276 7916 
BC12.1 12818 12452 

C12 19436 18752 
R12-21 19255 18528 

3A 3621 3621 
R19-21 3313 3255 

3D 2660 2660 
R20-21 2463 2429 

36 2824 2824 
3C 2450 2450 
C2 1 21884 21106 

R21-22 21633 20770 
3 E 2134 2134 

C22 21633 20769 
R22-25 21388 20486 

4A 2725 2725 

Time 
To Peak 

(cfs) 

12.50 
12.25 
12.50 
12.67 
12.25 
12.67 
13.25 
12.67 
13.25 
13.42 
12.25 
12.67 
13.33 
13.67 
12.75 
13.58 
13.83 
13.75 
13.83 
12.50 
12.92 
12.58 
13.00 
12.67 
12.75 
13.75 
13.92 
12.42 
13.92 
14.00 
13.00 

F i l e  = 10310F3A.WQ1 17-Feb-91 

Drainage 
Area 

(SQ m i )  

7.8 
4.3 
12.1 
12.1 
3.8 
15.9 
15.9 
5.1 
21.0 
21.0 
2.1 
2.1 
23.1 
23.1 
4.9 
28.0 
51.2 
79.1 
79.1 
6.0 
6.0 
5.0 
5.0 
6.3 
5.7 

102.1 
102.1 
2.9 

105.0 
105.0 
7.4 

Discharge Discharge 
W/O Losses W /  Losses 

(cfs/sm) (cfs/sm) 

709 707 
668 668 
628 627 
583 575 
569 569 
483 478 
43 1 419 
401 401 
365 356 
3 58 345 
787 787 
674 673 
344 332 
333 317 
398 398 
296 283 
251 243 
246 237 
243 234 
607 607 
555 545 
53 1 531 
492 485 
452 452 
430 430 
214 207 
212 203 
736 736 
206 198 
204 195 
367 367 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3A 

100-YEAR 24-HOUR RESULTS 
I N  HEC-I RUN ORDER 

Peak Peak 
Diskharge Discharge 

HEC-I W/O 1 ~ o s s e s  W/ Losses 
I d e n t i f i e r  (cfs) (cfs) 

4B l9,88 1988 
C23 4274 4274 

R23-24 41d3 4173 
4C 2430 2430 

C24 5280 5261 
R24-25 5219 5177 

C25 22825 21891 
R25-32 22429 21314 

5A 4743 4743 
5B 3269 3269 

C32 22540 21430 
R32-33 22414 21112 

5C 2282 2282 
C33 22401 21101 

R33-34 21931 20042 
6C 773 773 

C34 21923 20035 
R34-37 21761 19714 

6A 3015 3015 
R35-36 2366 2346 

68 2341 2341 
C36 3040 3018 

R36-37 2898 2868 
C37 21863 19789 

R37-38 21698 19294 
6D 1832 1832 

C38I. 1 21690 19290 
7A 3603 3603 

R26-27 3031 3016 
78 3521 3521 

C27 3424 3423 

Time 
To Peak 

(cfs) 

Drainage 
Area 

(SQ m i )  

Discharge 
W/O Losses 

( c f  s/sm) 

488 
372 
365 
917 
373 
369 
192 
188 
591 
444 
168 
167 
641 
162 
159 
347 
156 
155 
824 
646 
492 
361 
344 
147 
146 
499 
142 
694 
584 
576 
303 

Discharge 
W/ Losses 
(cfs/sm) 

488 
372 
363 
917 
372 
366 
184 
179 
591 
444 
159 
157 
641 
153 
145 
347 
143 
141 
824 
641 
492 
358 
341 
133 
130 
499 
127 
694 
581 
576 
303 
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SECTION 3.5.3:  FINAL RESULTS 

TABLE F-3A 

100-YEAR 24-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

Peak Peak 
Discharge Discharge Time Drainage Discharge 

HEC-1 W/O Losses W /  Losses To Peak Area W/O Losses 
I d e n t i f i e r  (cfs)  (cfs) (cfs) (sq m i )  (cfs/sm) 

Discharge 
W/ Losses 
(cfs/sm) 

File = 10310F3A.WQl 17-Feb-91 Table F-3A, Page 4 I 



SECTION 3.5.3: FINAL RESULTS 

TABLE F-3A 

100-YEAR 24-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

Peak Peak 
Discharge Discharge 

HEC-1 W/O Losses W/ Losses 
I d e n t i f i e r  (c fs )  (cfs) 

C54 3451 3417 
R54-59 3039 2970 

1 OH 2554 2554 
C59 6413 6319 

R59-61 6239 6061 
101 3500 3500 

R60-61 2295 2209 
1OJ 3177 3177 
C61 6723 6553 

R61-82 6608 6288 
10L 2938 2938 

C82.1 6608 6288 
1 OM 3824 3824 

R67-68 2716 2640 
10K 2951 2951 

R63-68 2639 2632 
ION 1989 1989 
C68 3329 3324 

R68-72 3306 3293 
10s 3207 3207 

R70-71 2685 2668 
10T 2625 2625 

R69-71 2247 2228 
IOU 2786 2786 
C71 4930 4894 

R71-72 4719 4670 
C72 7241 7180 

R72-81 7081 7007 
l og  2149 2149 

R75-76 1476 1473 
100 3181 3181 

Time 
To Peak 

(cfs) 

Drainage 
Area 

(sq m i )  

Discharge 
W/O Losses 

(cfsfsm) 

Discharge 
W/ Losses 
(cfsfsm) 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3A 

100-YEAR 24-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

Peak Peak 
Discharge Discharge Time Drainage Discharge Discharge 

HEC-1 W/O Losses W/ Losses To Peak Area W/O Losses W/ Losses 
I d e n t i f i e r  ( c f s )  (cfs) (cfs) ( s q m i )  (cfslsm) (cfs/sm) 

R73-74 2837 2827 12.83 3.1 921 918 
10P 3464 3464 12.58 6.2 563 563 
C74 5913 5903 12.75 9.2 641 640 

R74-76 4827 4807 13.67 9.2 523 521 
10R 2662 2662 12.58 4.9 540 540 
C76 6671 6649 13.67 16.8 398 396 

R76-77 6096 6028 14.42 16.8 364 359 
1 OV 2060 2060 12.58 3.1 660 660 
C77 6096 6028 14.42 19.9 306 303 

R77-80 5865 5786 14.67 19.9 295 
1OW 3751 3751 12.58 5.3 708 

R78-79 3337 3328 13.25 5.3 630 
::: @ 
628 

10X 1872 1872 12.42 2.7 683 683 
C79 3996 3987 13.17 8.0 497 496 

R79-80 3426 3365 14.50 8.0 426 419 
1 O Y  1701 1701 12.58 3.7 460 460 
C80 8804 8673 14.58 31.6 278 274 

R80-81 8584 8431 15.00 31.6 271 267 
BR7281 7081 7007 13.75 27.1 262 259 

C8 1 10911 10661 15.00 58.7 186 182 
R81-82 10699 10333 15.42 58.7 182 176 

10Z 1721 1721 12.42 3.7 466 466 
BC82.1 6592 6279 14.08 57.3 115 110 

C82 14690 13936 15.67 119.7 123 116 
R82-84 14602 13739 15.92 119.7 122 115 
1 OAA 1136 1136 12.33 1.6 697 697 

R83-84 554 544 15.25 1.6 340 334 
lOAB 2316 2316 12.58 4.3 537 537 

C84.2 14894 14027 15.92 125.7 119 112 
BC84.1 5003 4931 15.42 34.9 143 141 

C84 18450 17561 15.75 160.6 115 109 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3A 

100-YEAR 24-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

Peak Peak 
Discharge Discharge Time Drainage Discharge Discharge 

HEC-1 W/O Losses W/ Losses To Peak Area W/O Losses W/ Losses 
I d e n t i f i e r  (cfs)  (cfs) (cfs) ( s q m i )  (cfsfsm) (cfsfsm) 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3A 

100-YEAR 24-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

Peak Peak 
Discharge Discharge 

HEC-1 W/O Losses W /  Losses 
I d e n t i f i e r  ( c f s )  (cfs) 

BCP44W 3685 3596 
R44-47 3530 3417 

9H 948 948 
C47I 3530 3416 
C470 1610 1526 
11A 1477 1477 

C850 252 244 
12A 3641 3641 

R86-88 2678 2655 
128 2028 2028 

R87-88 1960 1957 
12C 1875 1875 
C88 3300 3297 

R88-89 2820 2737 
12D 3263 3263 
C89 2949 2943 

R89-90 2795 2753 
12E 3916 3916 

C90I 4997 4957 
C900 3310 3277 
13A 1199 1199 

C910 194 193 
14A 134 134 

C920 6 1 6 1 
148 42 42 

C930 26 26 
19A 78 78 

C490 1 0 
19B 829 829 

C480 247 246 
BC900 3310 3277 

Time 
To Peak 

(cfs) 

13.42 
14.17 
12.17 
14.17 
15.92 
12.50 
13.25 
12.50 
14.25 
12.92 
13.08 
12.83 
12.92 
13.92 
12.75 
12.75 
13.33 
12.83 
13.17 
13.67 
12.08 
12.50 
12.00 
12.17 
12.00 
12.00 
12.00 
12.25 
12.08 
12.42 
13.67 

Drainage 
Area 

(sq m i )  

34.5 
34.5 
1.5 

36.0 
36.0 
2.2 
2.2 
4.9 
4.9 
4.8 
4.8 
3.6 
13.3 
13.3 
5.3 
18.6 
18.6 
7.5 

26.1 
26.1 
0.9 
0.9 
0.1 
0.1 
0.0 
0.0 
0.1 
0.1 
0.8 
0.8 
26.1 

Discharge Discharge 
W/O Losses W/ Losses 

(cfs/sm) (cfslsm) 

107 104 
102 99 
645 645 
98 95 
45 42 

678 678 
116 112 
746 746 
549 544 
423 423 
409 409 
515 515 
248 248 
212 206 
617 617 
159 158 
150 148 
519 519 
191 190 
127 125 
1332 1332 
216 214 
1489 1489 
678 678 
1400 1400 
867 867 
1300 1300 

17 0 
1077 1077 
321 319 
127 125 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3A 

100-YEAR 24-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

Peak Peak 
Discharge Discharge Time Drainage Discharge Discharge 

HEC-1 W/O Losses W/ Losses To Peak Area W/O Losses W/ Losses 
I d e n t i f i e r  (cfs)  (cfs) (cfs) (sq mi) (cfslsm) (cfslsm) 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3A 

100-YEAR 24-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

Peak Peak 
Discharge Discharge 

HEC-1 W/O Losses W/ Losses 
I d e n t i f i e r  (c fs )  (cfs) 

18T 269 269 
C119 1601 1500 
18B 1662 1662 
18C 1526 1526 
1 8M 1131 1131 
18N 1655 1655 
180 877 877 
18P 1206 1206 

R116-117 1039 1035 
l 8 Q  1248 1248 

C117 1506 1504 
18R 1447 1447 

R118-64 1262 1256 
18s 1327 1327 
C64 1506 1503 
1 ED 2518 2518 

R104-105 1903 1888 
18E 2930 2930 

C105 2841 2840 
R105-106 2672 2662 

18F 859 859 
C106 2671 2661 
186 1713 1713 
18K 898 898 
18H 2413 2413 

R108-109 2077 2072 
181 2198 2198 

C109 3799 3794 
R109-110 2799 2770 

18J 1992 1992 
C l l O  2799 2770 

Time Drainage 
To Peak Area 

(c fs )  (sq m i )  

12.08 0.4 
16.33 36.4 
12.33 1.8 
12.50 1.9 
12.58 1.5 
12.67 2.4 
12.25 0.9 
12.42 1.4 
13.00 1.4 
12.25 1.1 
12.33 2.5 
12.75 2.2 
13.42 2.2 
12.25 1.4 
12.42 3.5 
12.58 3.6 
13.92 3.6 
12.50 3.8 
12.50 7.4 
13.00 7.4 
12.17 0.8 
13.00 8.2 
12.50 2.0 
12.08 0.8 
12.25 2.6 
12.67 2.6 
12.42 2.6 
12.58 5.2 
13.75 5.2 
12.33 2.4 
13.75 7.6 

Discharge 
W/O Losses 

(cfs/sm) 

690 
44 

918 
803 
754 
690 
974 
887 
764 
1104 
605 
667 
582 
983 
428 
699 
529 
765 
382 
360 
1074 
325 
844 
1123 
917 
790 
855 
73 1 
538 
848 
371 

Discharge 
W/ Losses 
(cfs/sm) 

690 
41 

918 
803 
754 
690 
974 
887 
761 
1104 
604 
667 
579 
983 
427 
699 
524 
765 
382 
358 
1074 
323 
844 
1123 
917 
788 
855 
730 
533 
848 
367 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3A 

100-YEAR 24-HOUR RESULTS 
I N  HEC-1 RUN ORDER 

Peak Peak 
Discharge Discharge Time Drainage Discharge Discharge 

HEC-1 W/O Losses W/ Losses To Peak Area W/O Losses W /  Losses 
I d e n t i f i e r  ( c f s )  (cfs) (cfs) ( s q m i )  (cfslsm) (cfslsm) 

a Legend: 

C106 - Hydrograph combinat ion a t  Concentrat ion Po in t  106. 
18B - Sub-Basin 188. 
R116-117 - Channel Route from Concentrat ion Po in t  116 t o  117. 
BC38I - Recal l  s to red  hydrograph f o r  Concentrat ion Po in t  381 
C47I - I n f l o w  hydrograph t o  Reservoi r  Route opera t ion  a t  

Concentrat ion Po in t  47. 
C470 - Out f low hydrograph from Reservoi r  Route ope ra t i on  a t  

Concentrat ion Po in t  47. 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3B 

100-Y EAR 24-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Peak 
Discharge Discharge Time Drainage Discharge 

HEC-1 W/O Losses W/ Losses To Peak Area W/O Losses 
I d e n t i f i e r  ( c f s )  (cfs) (c fs )  (sq m i )  (cfsfsm) 

1A 7432 7432 12.33 6.7 1111 
1 8 6707 6707 12.25 5.7 1177 
1 C 1106 1106 12.08 0.8 1365 
1 D 4360 4360 12.17 3.3 1333 
1 E 1446 1446 12.17 1.1 1303 
1 F 2329 2329 12.33 3.1 761 
1 G 2793 2793 12.17 2.6 1091 
1 H 6146 6146 12.42 7.6 814 
1 I 3424 3424 12.58 6.9 498 
1J 1510 1510 12.42 2.6 588 
1 K 2524 2524 12.58 5.0 503 
1L 3671 3671 12.50 5.9 619 
2A 5739 5739 12.33 7.8 740 
28 2880 2880 12.25 4.3 668 
2C 2173 2173 12.25 3.8 569 
2D 2053 2053 12.67 5.1 401 
2 E 1644 1644 12.25 2.1 787 
2 F 1944 1944 12.75 4.9 398 
3A 3621 3621 12.50 6.0 607 
3 B 2824 2824 12.67 6.3 452 
3C 2450 2450 12.75 5.7 430 
3D 2660 2660 12.58 5.0 53 1 
3 E 2134 2134 12.42 2.9 736 
4A 2725 2725 13.00 7.4 367 
48 1988 1988 12.75 4.1 488 
4C 2430 2430 12.50 2.7 917 
5A 4743 4743 12.75 8.0 591 
58 3269 3269 12.58 7.4 444 
5C 2282 2282 12.50 3.6 641 
6A 3015 3015 12.50 3.7 824 
68 2341 2341 12.83 4.8 492 

Discharge 
W/ Losses 
(cfsfsm) 

1111 
1177 
1365 
1333 
1303 
761 
1091 
814 
498 
588 
503 
619 
740 
668 
569 
401 
787 
398 
607 
452 
430 
53 1 
736 
367 
488 
917 
591 
444 
641 
824 
492 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3B 

100-YEAR 24-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Peak 
Discharge Discharge Time Drainage Discharge Discharge 

HEC-1 W/O Losses W/ Losses To Peak Area W/O Losses W/ Losses 
I d e n t i f i e r  ( c f s )  (cfs) ( c f s )  (sq m i )  (cfs/sm) (cfslsm) 

6C 773 773 12.67 2.2 347 347 
6D 1832 1832 12.58 3.7 499 499 
7A 3603 3603 12.75 5.2 694 694 
78 3521 3521 12.75 6.1 576 576 
7C 3578 3578 12.83 6.8 525 525 
7D 3854 3854 12.50 5.8 660 660 
7E 3787 3787 13.08 8.3 456 456 
7F 1514 1514 12.67 2.6 576 576 
8A 2776 2776 13.00 6.3 443 443 
9A 2721 2721 12.50 4.6 586 586 
9B 4497 4497 12.50 8.5 530 530 
9C 4997 4997 12.58 7.3 683 683 
9D 3777 3777 12.58 6.2 605 605 
9E 3640 3640 12.42 6.1 599 599 
9F 1312 1312 12.17 1.8 750 750 
9G 764 764 12.33 1.0 764 764 
9H 948 948 12.17 1.5 645 645 
91 4079 4079 12.33 4.8 848 848 

DT9IE 2040 2040 12.33 4.8 424 424 
9IW 2040 2040 12.33 4.8 424 424 
10A 1350 1350 12.42 2.0 672 672 
1 OAA 1136 1136 12.33 1.6 697 697 
lOA8 2316 2316 12.58 4.3 537 537 
108 2722 2722 12.67 5.4 508 508 
10C 2784 2784 12.75 5.7 492 492 

l O C l  1014 1014 12.33 1.4 709 709 
1OC2 2450 2450 12.58 4.2 579 579 
10D 2859 2859 12.58 4.5 630 630 
10E 1876 1876 12.50 2.7 690 690 
1OF 4088 4088 12.50 5.7 720 720 
1OG 2180 2180 12.58 4.3 509 509 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3B 

100-YEAR 24-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Peak 
Discharge Discharge Time Drainage Discharge Discharge 

HEC-1 W/O Losses W /  Losses To Peak Area W/O Losses W/ Losses 
I d e n t i f i e r  (cfs)  (cfs) (cfs)  (sq m i )  (cfs/sm) (cfs/sm) 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3B 

100-YEAR 24-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Peak 
Discharge Discharge 

HEC-1 W/O Losses W/ Losses 
I d e n t i f i e r  ( c f s )  (cfs) 

14A 134 134 
148 42 42 
15A 1903 1903 
158 1517 1517 
15C 817 817 
150 1364 1364 
16A 1080 1080 
17A 1570 1570 
18A 117 117 
188 1662 1662 
18C 1526 1526 
18D 2518 2518 
18E 2930 2930 
18F 859 859 
186 1713 1713 
18H 2413 2413 
181 2198 2198 
18J 1992 1992 
18K 898 898 
18L 2119 2119 
18M 1131 1131 
18N 1655 1655 
180 877 877 
18P 1206 1206 
18Q 1248 1248 
18R 1447 1447 
18s 1327 1327 
18T 269 269 
19A 78 78 
19B 829 829 
C2 8964 8963 

Time 
To Peak 

(cfs) 

12.00 
12.00 
12.33 
12.42 
12.17 
12.50 
12.42 
12.50 
12.08 
12.33 
12.50 
12.58 
12.50 
12.17 
12.50 
12.25 
12.42 
12.33 
12.08 
12.25 
12.58 
12.67 
12.25 
12.42 
12.25 
12.75 
12.25 
12.08 
12.00 
12.08 
12.50 

Drainage 
Area 

(sq m i )  

0.1 
0.0 
3.6 
2.1 
1.8 
2.9 
1.9 
2.2 
0.3 
1.8 
1.9 
3.6 
3.8 
0.8 
2.0 
2.6 
2.6 
2.4 
0.8 
2.4 
1.5 
2.4 
0.9 
1.4 
1.1 
2.2 
1.4 
0.4 
0.1 
0.8 
12.4 

Discharge 
W/O Losses 

(cfsfsm) 

1489 
1400 
530 
729 
446 
475 
557 
724 
468 
918 
803 
699 
765 
1074 
844 
917 
855 
848 
1123 
883 
754 
690 
974 
887 
1104 
667 
983 
690 
1300 
1077 
723 

Discharge 
W/ Losses 
(cfsfsm) 

1489 
1400 
530 
729 
446 
475 
557 
724 
468 
918 
803 
699 
765 
1074 
844 
917 
855 
848 
1123 
883 
754 
690 
974 
887 
1104 
667 
983 
690 
1300 
1077 
723 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3B 

100-YEAR 24-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Peak 
Discharge Discharge Time Drainage 

HEC-1 W/O Losses W/ Losses To Peak Area 
I d e n t i f i e r  (c fs )  (cfs) (c fs )  (sq mi)  

F i l e  = 10310F3B.WQl 17-Feb-91 

Discharge Discharge 
W/O Losses W/ Losses 

(cfslsm) (cfs/sm) 

542 541 
389 385 
373 371 
363 360 
298 293 
251 243 
296 283 
246 237 
628 627 
483 478 
365 356 
344 332 
214 207 
206 198 
372 372 
373 372 
192 184 
303 303 
316 315 
237 237 
196 194 
168 159 
162 153 
156 143 
361 358 
147 133 
142 127 
110 104 
114 104 
500 498 
302 290 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3B 

100-YEAR 24-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Peak 
Discharge Discharge 

HEC-1 W/O Losses W/ Losses 
I d e n t i f i e r  (c fs )  (cfs) 

C43 8068 7870 
CP44E 4277 4144 
CP44W 3685 3596 

C44 8008 7780 
C45 4231 4084 
C46I 4073 3896 
C460 1968 1902 
C47I 3530 3416 
C470 1610 1526 
C480 247 246 
C490 1 0 
C51 2631 2631 
C54 3451 3417 
C55 2487 2464 
C57 3739 3706 
C58 4632 4594 
C59 6413 6319 
C61 6723 6553 
C64 1506 1503 
C68 3329 3324 
C71 4930 4894 
C72 7241 7180 
C74 5913 5903 
C76 6671 6649 
C77 6096 6028 
C79 3996 3987 
C80 8804 8673 
C8 1 10911 10661 

C82.1 6608 6288 
C82 14690 13936 

C84.1 5049 4976 

Time Drainage Discharge Discharge 
To Peak Area W/O Losses W/ Losses 

(c fs )  ( s q m i )  (cfslsm) (cfs/sm) 

13.42 26.7 302 295 
13.42 34.5 124 120 
13.42 34.5 107 104 
13.42 34.5 232 225 
13.58 35.5 119 115 
14.17 40.3 101 97 
15.50 40.3 49 47 
14.17 36.0 98 95 
15.92 36.0 45 42 
12.42 0.8 321 319 
12.25 0.1 17 0 
12.67 7.4 357 357 
13.83 10.0 346 343 
13.42 7.3 343 339 
13.08 14.6 256 253 
13.17 20.3 228 226 
13.42 37.0 173 171 
13.50 51.0 132 128 
12.42 3.5 428 427 
12.92 15.1 221 220 
13.33 12.0 411 408 
13.50 27.1 267 265 
12.75 9.2 641 640 
13.67 16.8 398 396 
14.42 19.9 306 303 
13.17 8.0 497 496 
14.58 31.6 278 274 
15.00 58.7 186 182 
14.08 57.3 115 110 
15.67 119.7 123 116 
15.42 34.9 145 143 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3B 

100-YEAR 24-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Peak 
Discharge Discharge Time Drainage Discharge 

HEC-1 W/O Losses W/ Losses To Peak Area W/O Losses 
I d e n t i f i e r  (c fs )  (cfs) (c fs )  (sq m i )  (cfs/sm) 

C84.2 14894 14027 15.92 125.7 119 
C84 18450 17561 15.75 160.6 115 
C850 252 244 13.25 2.2 116 
C88 3300 3297 12.92 13.3 248 
C89 2949 2943 12.75 18.6 159 

C90I 4997 4957 13.17 26.1 191 
C900 3310 3277 13.67 26.1 127 
C910 194 193 12.50 0.9 216 
C920 6 1 6 1 12.17 0.1 678 
C930 26 26 12.00 0.0 867 
C94 37256 33554 16.33 363.1 103 
C95 1510 1510 12.42 4.3 354 
C96 37286 33409 16.50 367.4 101 
C97 37180 33138 16.67 369.2 101 
C98 36907 32480 17.08 372.1 99 
C99 3175 3041 14.83 28.1 113 

C l O l  241 232 12.92 1.1 223 
C105 2841 2840 12.50 7.4 382 
C106 2671 2661 13.00 8.2 325 
C109 3799 3794 12.58 5.2 73 1 
C l l O  2799 2770 13.75 7.6 371 
C117 1506 1504 12.33 2.5 605 
C119 1601 1500 16.33 36.4 44 
R1-2 6367 6365 12.75 6.7 952 
R2-4 8291 8288 13.00 12.4 669 
R3-4 705 701 13.08 0.8 870 
R4-7 8410 8323 13.33 16.5 511 
R5-7 1283 1279 12.42 1.1 1156 
R6-7 2226 2222 12.58 3.1 727 
R7-8 8855 8735 13.50 23.2 382 
R8-10 10902 10804 12.75 30.8 355 

Discharge 
W/ Losses 
(cfs/sm) 

F i l e  = 10310F3B.WQl 17-Feb-91 Table F-3B, Page 7 



SECTION 3.5.3: FINAL RESULTS 

TABLE F-3B 

100-YEAR 24-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Peak 
Discharge Discharge 

HEC-1 W/O Losses W /  Losses 
I d e n t i f i e r  ( c f s )  (cfs) 

R9-10 3406 3399 
R10-11 12286 12049 
Rl l -12 12313 11945 
R12-21 19255 18528 
R13-14 5505 5490 
R14-15 7034 6942 
R15-17 6856 6661 
R16-18 1408 1406 
R17-18 7515 7252 
R18-12 7682 7331 
R19-21 3313 3255 
R20-21 2463 2429 
R21-22 21633 20770 
R22-25 21388 20486 
R23-24 4193 4173 
R24-25 5219 5177 
R25-32 22429 21314 
R26-27 3031 3016 
R27-29 3164 3146 
R28-29 3126 3111 
R29-30 5660 5637 
R30-31 5216 5155 
R31-84 5050 4977 
R32-33 22414 21112 
R33-34 21931 20042 
R34-37 21761 19714 
R35-36 2366 2346 
R36-37 2898 2868 
R37-38 21698 19294 
R38-94 36228 32593 
R39-40 2622 2594 

Time 
To Peak 

(cfs) 

12.67 
13.25 
13.83 
13.83 
12.50 
12.67 
13.25 
12.67 
13.42 
13.67 
12.92 
13.00 
13.92 
14.00 
13.00 
12.75 
14.33 
13.75 
14.25 
13.58 
13.58 
14.92 
15.42 
14.50 
15.25 
15.50 
13.50 
13.83 
15.75 
16.33 
12.75 

Drainage Discharge 
Area W/O Losses 

(sq m i )  (cfs/sm) 

6.9 495 
37.6 326 
45.2 272 
79.1 243 
7.8 709 
12.1 583 
15.9 43 1 
2.1 674 
21.0 358 
23.1 333 
6.0 555 
5.0 492 

102.1 212 
105.0 204 
11.5 365 
14.2 369 

119.1 188 
5.2 584 
11.3 280 
6.8 459 
18.1 313 
24.0 218 
26.6 190 
134.5 167 
138.1 159 
140.3 155 
3.7 646 
8.4 344 

148.7 146 
319.2 113 

4.6 565 

Discharge 
W/ Losses 
(cfs/sm) 

494 
320 
264 
234 
707 
575 
419 
673 
345 
317 
545 
485 
203 
195 
363 
366 
179 
58 1 
278 
457 
311 
215 
187 
157 
145 
141 
641 
341 
130 
102 
559 
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SECTION 3.5.3: FINAL RESULTS 

TABLE F-3B 

100-YEAR 24-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Peak 
Discharge Discharge Time Drainage Discharge Discharge 

HEC-1 W/O Losses W/ Losses To Peak Area W/O Losses W /  Losses 
I d e n t i f i e r  (cfs)  (cfs) (cfs) (sq mi) (cfslsm) (cfs/sm) 

F i l e  = 10310F38.WQ1 17-Feb-91 Table F-3B, Page 9 



SECTION 3.5.3: FINAL RESULTS 

TABLE F-3B 

100-YEAR 24-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Peak 
Discharge Discharge Time Drainage Discharge Discharge 

HEC-1 W/O Losses W/ Losses To Peak Area W/O Losses W/ Losses 
I d e n t i f i e r  (cfs)  (cfs) (cfs)  (sq m i )  (cfs/sm) (cfs/sm) 

F i l e  = 10310F38.WQl 17-Feb-91 Table F-3B, Page 10 



SECTION 3.5.3: FINAL RESULTS 

TABLE F-3B 

100-YEAR 24-HOUR RESULTS 
I N  NUMERIC ORDER BY TYPE 

Peak Peak 
Discharge Discharge Time Drainage Discharge Discharge 

HEC-1 W/O Losses W/ Losses To Peak Area W/O Losses W/ Losses 
I d e n t i f i e r  ( c f s )  (cfs) ( c f s )  ( s q m i )  (cfs/sm) (cfs/sm) 

Legend: 

C106 - Hydrograph combinat ion a t  Concentrat ion Po in t  106. 
18B - Sub-Basin 188. 
R116-117 - Channel Route from Concentrat ion Po in t  116 t o  117. 
8C38I - Recal l  s to red  hydrograph f o r  Concentrat ion Po in t  381 
C47I - I n f l o w  hydrograph t o  Reservoi r  Route opera t ion  a t  

Concentrat ion Po in t  47. 
C470 - Out f low hydrograph from Reservoi r  Route opera t ion  a t  

Concentrat ion Po in t  47. 

F i l e  = 10310F3B.WQl Table F-3B, Page 11 1 
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Section 3.5.3: Final Results 

Table F-4a 

Central Arizona Canal Structures Summary Table 
Peak Discharges 

10310-R February 25, 1991 Table F-4, Page 1 



Section 3.5.3: Final Results 

Table F-4b 

Central Arbmna Project Canal Structures Summary Table 
Critical Elevations 

, - Peak discharge and stage are for the 100-year 6-hour storm 

- Represents the collective dikes, not the lined inlet transition dikes 

10310-R February 25, 1991 Table F-4, Page 2 



Section 3.5.3: F i  Results 

Table F-4c 

Central Arizona Canal Structures Summary Table 
Freeboard at Structures 

PlPlCAL SECTION OF COUECTIM DIKE 
SlRUClURES CAP-1 through CAP-8 

PlPlCAL SECllON OF CAP CANAL NORTHERLY EMBANKMENT 
s m c ~ u m  CAP-e thmph CAP-11 

10310-R February 25, 1991 Table F-4, Page 3 



FLOOD HYDROGRAPH PACKAGE (HEC-1) 
SEPTEMBER 1 9 9 0  

VERSION 4.0 

RUN OATE 0 2 / 1 7 / 1 9 9 1  TIME 13:00:38 : 
.""*****"*""""........".........**.**".** .- ' U.S .  ARM* CORPS OF EhGlhEERS . 

dYDROLOGIC ENGINEERlhG CEhTER ; 
6 0 9  SECOhO STPEET 

DAVIS. CA-IFORNIA 95616  
(916 )  756 -1104  

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

THIS  PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNWN AS HECl  (JAN 73 ) .  HECIGS. HECIOB, AND HECIMI. 

F i l s  - 10310-6.H1 

100.V.u BHOur HEC-1 Outnut 

February 17,  1 9 9 1  S e c t i o n  3.5.7.  Page 1 



1 

LINE 

1 
2 
3 

HEC-1 INPUT 

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

I D  FCWC JACKRABBIT WASH. PROJECT NO. 10310 
I 0  100-YEAR 6-HOUR DURATION STORM 
I D  FILENAME- 10310-6.H1. 15FE891 

I T  5 
I 0  6 0 

iN 15 

27 KK 1A 
28 KU SUB-BASIN 1A 
29 KM HEADWATERS OF JACKFLABBIT WASH 
30 KM NODE 1 
3 1  8A 6.69 
3 2  LG .34 .31 6.90 .16 .OO 
33 U I  662. 1323. 2847. 3688. 4580. 6146. 8168. 6346. 5091. 4008. 
34  U I  3115. 1927. 1146. 936. 662. 297. 203. 203. 203. 203. 
35 U I  0 .  0. 0 .  0. 0. 0. 0. 0 .  0. 0. 
36 U' 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

LINE 

43 

KK R1-2 
KM REP. X-SECT. 101 
AS 6 FLU4 - 1  
RL 0.03 92.2 
RC 0.035 0.038 0.036 4224 0 .001 
RX 510.0 1510.0 1586.0 1696.0 1600.0 1612.0 1662.0 2262.0 

HEC-1 INPUT 

44 KK 18 
46 KU SUB-BASIN 18 
46 8A 5.70 
47 LG .34 .31 6.80 .17 .OO 
48 U I  619. 1479. 2868. 3690. 4744. 7138. 6619. 5048. 3917. 2972. 
49 U I  1776. 1062. 793. 660. 190. 190. 190. 190. 
60 

0. 
0 .  0. 

0. 
U1 0 .  0. 0. 0. 0. 0. 0. 0 .  

5 1  KK CZ 
5 2  KM CCM8lNE SURFACE RUNOFF AT NODE 2 
53  KM 1 4  + 18 
54  HC 2 

65 KK R2-4 
56  KU X-SECT. 101 
57 RS 7 FLOW - 1  
58  RL 0.03 92.2 
69 RC 0.035 0.038 0.035 6917 0.002 
60 RX 510.0 1510.0 1686.0 1596.0 1600.0 1612.0 1662.0 2262.0 
6 1  RY 99.7 9 4  93.6 92.2 92.2 93.6 94.9 99.7 

KK 1C 
KM SUB-BASIN 1C 
KM NODE 3 AT AGUILA ROAD 
8A .81 
LG .36 .36 5.40 .23 .OO 
U1 2 4  497. 747. 1130. 1398. 950. 661. 343. 193. 110. 
U1 38. 38. 38. 0. 0. 0. 0. 0. 0. 0 .  

U' 0. 0. 0. 0 .  0. 0. 0. 0 .  0. 0 .  

7 0  KK R3-4 
7 1  KM REP. X-SECT. I D 1  
7 2  RS 12 F L W  -1 
73 RL 0.17 92.2 
7 4  RC 0.035 0.038 0.035 11299 0.005 
75  RX 610.0 1510.0 1585.0 1696.0 1600.0 1612.0 1662.0 2262.0 
76  !Y 99.7 94.1 93.6 92.2 92.2 93.6 94.9 99.7 

PAGE 1 

PAGE 2 

F i l s  - 10310-6.H1 

100-V.mr e.Hour HEC-1 Ovfpvt 

February 17, 1991 





HEC-1 INPUT PAGE 5 

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

154 KK C8 
156 KM CWBINE SURFACE RUNOFF AT NODE 8 
156 KM R7-8 + 1H 
157 YC 2 

158 KK R8-10 
159 KM REP. X-SECT. 1H1 
160 RS 2 FLOW -1 
161 RL 2.45 90.8 
162 RC 0.04 0 .041 0 .04  3379 0.004 
163 RX 520.0 1520.0 1670.0 1588.0 1603.0 1612.0 1662.0 1915.0 
164 ?Y 109.0 99.0 98.7 90.8 91.1 98.6 98.9 109.0 

KK 1 1  
Kt4 SU8-BASIN 1 1  
DI NODE 9 AT AGUILA ROAD 
BA 6.88 
LG .16 .35 4.80 .4O .00 
U I  362. 362. 400. 1052. 1461. 1937. 2289. 2587. 2837. 3311. 
U I  4173. 3718. 2540. 2307. 2128. 1977. 1825. 1699. 1 5 4 5  1428. 
U I  1290. 1147. 979. 903. 856. 812. 757. 617. 585. 462. 
U I  462. 412. 396. 387. 277. 277. 277. 253. 177. 177. 
U I  177. 177. 177. 153. 69. 59. 69. 69. 69. 69. 
U I  69. 69. 69. 69. 69. 69. 69. 69. 69. 0 .  
U I  0. 0. 0. 0. 0 .  0. 0. 0. 0. 0 .  

:I 
0 .  0. 0. 0 .  0. 0. 0. 0. 0. 0 .  

KK R9-10 
KM REP. X-SECT. 981 

180 RS 1 FLOW -1 
181 RL 2.45 91.2 
182 RC 0.04 0.037 0.04 792 0.006 
183 RX 1000.0 1521.0 1533.0 1541.0 1646.0 1664.0 1764.0 1772.0 
184 ?Y 98.2 93.0 92.6 91.2 92.2 94.7 96 .6  99.5 

185 KK C10 
186 KM COMBINE SURFACE RUNOFF AT NODE 10 
187 Kb! R8-10 + R9-10 
lea HC 2 

HEC-1 INPUT PAGE 6 

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

189 KK R 1 0 - l l  
190 KM INTERPOLATE BETWEEN X-SECT. 1 H l  AN0 1 L 1  
191 RS 7 FLOW -1 
192 RL 2.45 90.8 
193 RC 0.035 0.045 0.037 14203 0.005 
194 RX 1170.0 1522.0 1558.0 1570.0 1622.0 1628.0 1675.0 2065.0 
195 ?Y 105.0 97.0 95.5 90.8 90.8 96.3 97.2 105.0 

KK 1K 
KM SUB-BASIN 1K 
BA 5.02 
LO .22 .34 5.50 .42  .OO 
U f  282. 282. 408. 885. 1201. 1650. 1884. 
U I  3241. 2147. 1828. 1664. 1544. 1416. 1318. 
U1 843. 733. 686. 648. 596. 518. 463. 
U I  309. 290. 216. 216. 216. 169. 138. 
U I  138. 57. 54. 54. 54. 54. 54. 
U I  54. 54. 54. 54. 54. 0 .  0. 

U1 0. 0 .  0. 0. 0. 0. 0. 

KK C11 
KM CMBlNE SUAFLCE RUNOFF AT NODE 11 
KM R 1 0 - l l  + 1J + 1K 

HC 3 

KK Rl1-12  
KM X-SECT. 1L1 
RS 7 FLOW -1 
RL 1.90 90.7 

10O.Y~r  ~ W Y I  HEC-1 OufpUt 

F e b r u a r y  17. 1991 



1 HEC-1 INPUT 

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

228 KK 1L 
229 M SUB-BASIN 1L 
230 BA 5.93 
2 3 1  LO . I 5  .33 7 .40  .21 .OO 
232 U I  344. 344. 669. 1123. 1657. 2074. 2367. 2642. 3080. 3958. 
233 U I  3390. 2463. 2123. 1973. 1803. 1662. 1517. 1375. 1240. 1092. 
234 U I  919. 847. 800. 743. 657. 556. 467. 440. 396. 377. 
235 U I  348. 264. 254. 264. 189. 158. 168. 168. 168. 135. 
236 U I  66. 66. 66. 66. 66. 66. 65. 66. 56. 65. 
237 U I  66. 66. 66. 0. 0. 0. 0. 0. 0. 0 .  
238 U' 0. 0. 0. 0 .  0. 0. 0. 0. 0. 0 .  

PAGE 7 

239 KK C12.1 
240 DI TOTAL SURFACE RUNOFF FROH MAJOR BASIN NO. 1 ONLY: T h l s  i s  t h e  f l o w  
2 4 1  DI i n  J a s k r s b b i t  Wash p r i o r  t o  t h e  confluence of Deadhorse Wash. 
242 rn R11-12 + 1L  
243 KO 2 1  
244 HC 2 

246 KK 2A 
246 M SUB-BASIN 2A 
247 M HEADWATERS OF DEADHORSE WASH 
2 U I  rn NODE 13 
249 A 7.76 
250 LG .15 .36 5.40 .28 .OO 
2 5 1  U I  622. 701. 2025. 3173. 4117. 4827. 6253. 6501. 4277. 3660. 
252 U I  3259. 2909. 2539. 2200. 1796. 1553. 1420. 1247. 1018. 795. 
253 U I  738. 681. 630. 477. 439. 304. 304. 304. 254. 119. 
254 U I  9 119. 119. 119. 119. 119. 119. 119. 0. 0 .  
255 V' 0 .  0. 0. 0. 0. 0. 0 .  0. 0. 0 .  

256 KK R13-14 
257 Kt4 REP. X-SECT. 9 6 1  
258 RS 4 F L W  -1 
259 RL 0.52 91.2 
260 RC 0.03 0.025 0.03 7022 0.007 
2 6 1  RX 1000.0 1521.0 1533.0 1541.0 1646.0 1664.0 1764.0 1772.0 
262 ?Y 98.2 93.0 92.5 91.2 92.2 94.7 95.5 99.5 

263 KK 28 
264 M SUB-BASIN 20 
255 BA 4.31 
266 LO .17 .35 4.30 .64 .OO 
267 U I  382. 552. 1389. 2197. 2744. 3362. 4313. 2752. 2278. 2003. 
268 U I  1767. 1525. 1269. 1020. 907. 821. 647. 612. 456. 418. 
259 U I  310. 293. 231. 187. 187. 186. 73. 73. 73. 73. 

1 HEC-1 INPUT PAGE 8 

LINE I D  ....... 1.......2.. ..... 3... .... 4 ....... 6.......6.......7.......8.......9...... 1 0  

270 U I  73. 73. 73. 73. 73. 0. 0 .  0. 0 .  0 .  
27  1 V' 0 .  0. 0. 0. 0. 0. 0 .  0. 0. 0 .  

272 KK C14 
273 M COMBINE SURFACE RUNOFF AT NODE 14 
274 M 2A 20 
276 HC 2 

276 KK R14-15 
277 M X-SECT. 2C1 
278 RS 4 FLOW -1 
279 RL 2.46 85.6 
280 RC 0 .03  0.037 0.03 11246 0.01 
2 8 1  RX 1000.0 1520.0 1616.0 1532.0 1672.0 1744.0 1786.0 2061.0 
282 R Y  99.6 94.3 91.7 85.5 85.5 87.9 90.2 99.5 

283 KK 2C 
284 KT4 SUB-BASIN 2C 
285 6A 3.82 
286 LO .15 .35 5.10 .75 .OO 
287 U I  415. 892. 2023. 2855. 3705. 4293. 2691. 2270. 1931. 1615. 
288 U I  1271. 1027. 908. 708. 532. 464. 377. 318. 236. 203. 
289 U I  203. 106. 80. 80. 80. 80. 80. 80. 0. 0. 
290 U' 0. 0. 0. 0 .  0. 0 .  0. 0. 0. 0. 

2 9 1  KK CIS 
292 M COMBINE SURFACE RUNOFF AT NODE I S  
293 Kl4 R14-15 + 2C 
294 M 
295 HC 2 

e 296 KK R15-17 
297 W X-SECT. 201 
298 RS 8 FLOW -1 
299 RL 1 .71  87.0 

10O.Year B W u r  Output 
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1 HEC-I INPUT 

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

303 KK 20 
304 M SUB-BASIN 2 0  
306 BA 5 . 1 2  
306 LG .15 . 3 6  5 .40  .54  .OO 
307 U I  254. 254. 254. 668. 919. 1244. 1534. 1719. 1898. 2093. 
308 U1 2525. 3068. 2283. 1799. 1587. 1483. 1380. 1282. 1195. 1103. 
309 U I  1012. 931. 830. 731. 655. 619. 583. 548. 511. 416. 
310 U I  392. 324. 324. 286. 278. 278. 198. 194. 194. 194. 
311 U I  132. 124. 124. 124. 2 4  2 4  87 .  49. 49. 49. 
312 U I  49. 49. 49. 49. 49. 49. 49. 49. 49. 49. 
313 U1 49. 49. 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  
314 U' 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

316 KK C17 
316 0 4  COMBINE SURFACE RUNOFF AT NODE 17 
317 M R15-17 + 20 
318 M 
319 HC 2 

320 KK R17-18 
321 M X-SECT. 2F1 
322 RS 3 FLOW - 1  
323 RL 2 . 4 6  93 .0  
324 RC 0.036 0 . 0 2 9  0 .035 5914 0.009 
325 RX 1000.0 1550.0 1586.0 1613.0 1588.0 1695.0 1705.0 1725.0 
326 ?Y 100.5 95 .0  94.5 93.0 93.0 95 .6  100.5 100.8 

327 KK 2E 
328 KH SUB-BASIN 2E 
329 Kt4 NODE 16 
330 BA 2.09 
331 LG . I 6  .36 4.80 .47 .OO 
332 U I  220. 441. 1032. 1481. 1868. 2397. 1503. 1247. 1071. 903. 
333 U I  740. 572. 507. 417. 318. 266. 238. 6 161. 108. 
334 U I  108. 100. 42. 42. 42. 42. 42. 42. 42. 0 .  
335 U I  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  
336 U' 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

337 KK R16-18 
338 Kt4 REP. X-SECT. 2C1 
339 AS 6 FLOW - 1  
340 RL 0 . 1 1  8 6 . 5  
341 RC 0.03 0.037 0 . 0 3  11088 0.007 
342 RX 1000.0 1520.0 1616.0 1632.0 1672.0 1744.0 1786.0 2061.0 
343 ?Y 99.5 9 4 . 3  91.7 85 .5  86 .5  87.9 90.2 99.5 

PAGE 9 

1 HEC-1 INPUT PAGE 10 

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

344 KK C18 
345 KH COMBINE SURFACE RUNOFF AT NODE 18 
346 YH R16-18 + R17-18 
347 HC 2 

348 KK R18-12 
349 YH INTERPOLATE BETWEEN X-SECT. 381 AN0 2F1 
350 RS 6 FLOW - 1  
351 RL 1.90 84.0 
352 RC 0.037 0.033 0.037 14520 0.006 
353 RX 1000.0 1538.0 1567.0 1580.0 1720.0 1723.0 1752.0 2051.6 
354 ?Y 100.1  93.0 8 7 . 0  84.0 84 .0  8 8 . 0  91.0 100.1 

ZF 
SUB-BASIN 2F 

4.89 
.15 .36 

220. 220. 
1813. 2150. 
1031. 954. 

466. 439. 
168. 168. 
107. 62. 
42. 42. 

0 .  0 .  
0 .  0 .  

368 KK C12.2 
369 YH TOTAL SURFACE RUNOFF FROM MAJOR BASIN NO. 2 ONLY: Thts  i s  t h e  f l o w  i n  
370 YH Daadhors. Wash prlor t o  i t ' *  confluens. w i t h  J a c k r a b b i t  Wash. 
371 M R18-12 2F 
372 HC 2 

373 KK 8C12.1 
374 M RECALL HYDROGRAPH C12.1 

100-Vwr OHOW HEC-1 Output 

Fabruary 17. 1991 





453 M COMBINE SURFACE RUNOFF AT NODE 2 1  
454 M R12-21 + Rl9-21 + RZO-21 + 38 + 3C 
455 HC 5 

456 KK RZI-22 
457 M X-SECT. 3 E l  
458 RS 3 FLOW - 1  
459 RL 1.90 89.5 
460 RC 0 .04  0.035 0.04 6283 0.007 
461 RX 1185.0 1505.0 1588.0 1700.0 1880.0 1904.0 2004.0 2284.0 

1 HEC-1 INPUT 

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

462 ?Y 101.0 9 3 . 0  92.0 89.5 89 .5  9 3 . 0  94.0 101.0 

463 KK 3E 
454 M SUB-BASIN 3E 
465 BA 2.90 
466 LO . 3 1  .35 4 .00  .57 .OO 
467 U I  250. 358. 950. 1267. 1515. 1848. 2494. 3106. 2451. 2019. 
468 U I  6 2  1331. 1030. 593. 429. 354. 250. 153. 77. 77. 
469 U I  77. 77. 77. 0 .  0 .  0 .  0 .  0 .  0 .  0 .  
470 

!'I 
0.  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

1 

LINE 

KK C22 
KM COMBINE SURFACE RUNOFF AT NODE 22 
KM R21-22 + 3E 
W (MAJOR BASIN 1) + MAJOR BASIN 2) + (MAJOR BASIN 3) 
Kn AGulLA RoAo CRossIAG 

HC 2 

KK R22-25 
M X-SECT. 5 8 1  
RS 2 FLOW - 1  
RL 1.90 87.2 
RC 0.045 0.029 0.045 3010 0.004 
RX 1150.0 1550.0 1590.0 1605.0 1773.0 1777.0 1827.0 2707.0 
:Y 99.7 91.7 90.7 8 7 . 2  8 7 . 4  90 .4  90.9 99.7 

KK 4A 
M SUB-BASIN 4 1  
BA 7.43 
LG .15 .35 5.10 .37 .OO 
U1 261. 261. 251. 2 .  546. 761. 999. 1178. 1492. 1516. 
U I  1748. 1902. 2012. 2158. 2470. 2870. 3223. 2430. 1947. 1770. 
U I  1525. 1548. 1484. 1401. 1329. 1266. 1211. 1128. 1065. 1017. 
U I  945. 876. 810. 713. 682. 538. 625. 599. 577. 545. 
U I  510. 428. 428. 370. 333. 333. 326. 285. 285. 285. 
U I  275. 200. 200. 200. 200. 200. 7 4  128. 128. 128. 
U I  128. 128. 128. 128. 128. 101. 50. 50. 50. 50. 
U I  50. 50. 50. 50. 60. 50. 50. 50. 50. 50. 
U I  50. 50. 50. 50. 50. 50. 50. 50. 0 .  0 .  
U' 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

PAGE 13 a 

HEC-1 INPUT PAGE 14 

I D  ....... 1 . . . . . . . 2 . . . . . . .  3 ....... 4 ....... s . . . . . . .  5 ....... 7 .  ...... 8 ....... g . . . . . .  10 

48 
SUB-BASIN 48 

4.07 
. I 7  .35 

188. 188. 
1518. 1955. 
844. 778. 
388. 308. 
144, 144. 

35. 36. 
36. 35. 

0 .  0 .  

KK C23 
M COMBINE SURFACE RUNOFF AT NODE 23 
M 44 + 48 

YC 2 

KK R23-24 
XN REP. X-SECT. 2C1 
RS 2 FLOW - 1  
RL 1.90 85.5 
RC 0.03 0.037 0.03 4277 0 . 0 0 8  
RX 1000.0 1520.0 1615.0 1532.0 1672.0 1744.0 1785.0 2051.0 
?Y 99.5 9 4 . 3  91.7 85.6 85 .5  8 7 . 9  90.2 99.5 

KK 4C 
M SUB-BASIN 4C 
0 1  2.55 
LG 33 .36 5 . 0 0  .19  .OO 
U I  203. 203. 595. 930. 1128. 1315. 1582. 2114. 2553. 2020. 
U I  1689. 1421. 1181. 982. 701. 4 2 .  344. 288. 203. 157. 
U I  52. 62. 62. 52. 62. 52. 0 .  0 .  0 .  0 .  

U' 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

100-bar OHour HEC.1 Output 
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529 KK C24 
530 DI COMBINE SURFACE RUNOFF AT NODE 2 4  
531 KU R23-24 + 4C 
532 DI r h i r  1% t h e  t o t a l  runo f f  rron Majo r  nas in  ~ o .  4 
533 HC 2 

HEC-1 INPUT PAGE 15 

LINE I D  ....... 1.......2.......3.......4.......5.......5.......7.......8.......9...... 10 

534 KK R24-25 
535 DI REP. X-SECT. 561 
536 RS 1 FLOW -1 
537 RL 1.90 87.2 
538 RC 0.045 0.029 0.045 3010 0.007 
539 RX 1150.0 1550.0 1590.0 1505.0 1773.0 1777.0 1827.0 2707.0 
540 ?Y  99.7 91.7 90.7 87.2 87.4 90.4 90.9 99.7 

541 KK C25 
542 DI COHBINE SURFACE RUNOFF AT NODE 25 
543 DI R22-25 + R24-25 
544 HC 2 

545 KK R25-32 
546 DI INTERPOLATE BETWEEN X-SECT. SC2 AND 581 
547 RS 7 FLOW -1 
548 RL 1.90 89.0 
549 RC 0.04 0.034 0.04 15418 0.006 
550 RX 1223.9 1535.0 1555.0 1575.0 1707.0 1842.0 1909.0 3109.0 
551 ?Y 104.0 95.0 95.0 89.0 89.0 92.0 94.0 104.0 

552 KK 5A 
553 DI SUB-BASIN SA 
554 DI WOODCHOPPER WASH 
555 BA 8.03 
555 LG .25 .35 4.80 .37 .OO 
557 U I  436. 436. 584. 1500. 1851. 2189. 2450. 2738. 3137. 3546. 
558 U I  4553. 5503. 5055. 4260. 3747. 3364. 2927. 2590. 2229. 1958. 
559 U I  1477. 1025. 772. 724. 581. 435. 436. 353. 134. 134. 
550 U I  134. 134. 134. 134. 134. 134. 134. 0. 0. 0. 
561 U' 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

562 KK 50 
553 KU SUB-BASIN 58 
554 BA 7.36 
555 LG .19 .35 5.10 .45 .OO 
555 U I  400. 400. 511. 1209. 1658. 2238. 2587. 2935. 3224. 3916. 
567 U I  4809. 3451. 2745. 2439. 2281. 2094. 1941. 1780. 1530. 1483. 
558 U I  1310. 1138. 1019. 959. 913. 836. 708. 557. 514. 511. 
569 U I  455. 438. 419. 306. 306. 306. 250. 196. 196. 196. 
570 U I  195. 195. 125. 77. 77. 77. 77. 77. 77. 77. 
571 U I  77. 77. 77. 77. 77. 77. 77. 0. 0. 0 .  
572 U1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0 .  

1 HEC-1 INPUT PAGE 16 

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

573 KK C32 
574 DI CMBINE SURFACE RUNOFF AT NODE 32: Thts  1% t h e  f l o w  i n  Jack rabb i t  
575 KM wash a f t e r  t h e  conf luence o f  woodchoppsr wash. 
576 KM R25-32 + 5A + 50 
577 HC 3 

578 KK R32-33 
579 KM REP. K-SECT. 5C2 
580 RS 5 FLOW -1 
581 RL 2.45 90.8 
582 RC 0.035 0.038 0.035 11405 0.007 
583 RX 1000.0 1520.0 1540.0 1545.0 1642.0 1905.0 1992.0 2532.0 
584 ?Y 105.2 101.0 101.0 90.8 91.1 93.7 96.6 105.2 

585 KK 5C 
586 KU SUB-BASIN 5C 
587 BA 3.55 
5BB LO .35 .35 5.20 .48 .OO 
589 U I  279. 293. 980. 1309. 7 1859. 2244. 3085. 3406. 2555. 
590 U I  2239. 1850. 1536. 1248. 844. 493. 450. 324. 279. 130. 
591 U I  85. 85. 85. 85. 85. 0. 0. 0. 0. 0 .  
592 U' 0. 0 .  0. 0. 0. 0. 0. 0. 0. 0 .  

593 KK C33 
594 DI COMBINE SURFACE RUNOFF AT NODE 33 
595 DI R32-33 + 5C 
596 DI (MPIJOR BASIN 1) + MAJOR BASIN 2 + (MAJOR BASIN 3) + (MAJOR BASIN 4) 
597 Wil + {MAJOR BASIN 51 
598 DI Crossing s t  V u l t u r e  Mine Road 
599 HC 2 

500 KK R33-34 
601 DI X-SECT. 5C-AM1 
602 KV Jack rabb t t  Wash HEC-2 S e c t i o n  14.232 

F i l s  - 10310-6.H1 
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603 RS 13 FLOW - 1  
604 RL 2.45 1580.6 
605 RC 0.035 0.038 0.035 28196 0.007 
605 RX 8890.0 9690.0 9927.0 10035.0 10051.0 10095.0 10215.0 12285.0 
607 ?Y 1603.9 1595.9 1585.4 1580.5 1581.4 1583.2 1583.2 1603.9 

1 HEC-1 INPUT PAGE I 7  

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

508 KK 6C 
509 KM SUB-BASIN 5C 
610 BA 2 . 2 3  
511 LG .35 .35 4.40 . 9 6  .OO 
512 U I  147. 147. 367. 597. 735. 845. 973. 1141. 1451. 1852. 
613 U I  1625. 1348. 1178. 999. 856. 725. 581. 375. 260. 242. 
614 U I  191. 147. 125. 45. 45. 45. 45. 45. 45. 45. 
615 U I  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  
516 U1 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

617 KK C34 
618 M CONBlNE SURFACE RUNOFF AT NODE 34 
619 M R33-34 + 5C 
620 HC 2 

521 KK R34-37 
522 M X-SECT. 6D-/W3 
623 KM Jackrabbit  Wash HEC-2 Sect ion 11.608 
524 RS 7 FLOW - 1  
625 RL 2.45 1485.3 
626 RC 0 .035 0.038 0 .035 11405 0 .005 
627 RX 8983.0 9783.0 9905.0 9981.0 10000.0 10034.0 10302.0 10473.0 
528 ?Y 1499.8 1491.8 1491.5 1485.3 1 M 5 . 5  1488.8 1489.7 1501.5 

529 KK 6A 
530 KM SUB-BASIN 6A 
631 KM NODE 35 
632 5A 3 . 6 6  
533 LG .34  .36 6 . 8 0  . 2 1  .OO 
634 U I  262. 252. 790. 1140. 1388. 1504. 1898. 2320. 3189. 3040. 
535 U I  2440. 2102. 1761. 1487. 1255. 897. 555. 449. 407. 262. 
636 U I  252. 84 .  80 .  80 .  80 .  80. 80. 80 .  0 .  0 .  
637 U1 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

538 KK R35-35 
639 M X-SECT. 65-AM1 

::: JaskVabbit Wash Wast,Fork HEC-2 Saction 2.550 
3 "  =,w 

I HEC-1 INPUT PAGE 18 

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

645 KK 68 
647 M SUB-BASIN 68 
548 BA 4 .75  
549 LG . 3 5  .35 4 . 4 0  .58 .OO 
650 U I  258. 258. 346. 889. 1097. 1295. 1458. 1623. 1859. 2102. 
651 U I  2699. 3262. 3002. 2525. 2221. 1994. 1735. 1535. 1321. 1150. 
652 U I  876. 608. 457. 429. 404. 258. 258. 209. 79. 79. 
553 U I  79. 79. 79. 79. 79. 79. 79. 0 .  0 .  0 .  
554 U' 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

655 KK C36 
656 M CONBlNE SURFACE RUNOFF AT NODE 36 
557 KM R35-36 + 65 
555 HC 2 

659 KK R35-37 
560 KM X-SECT. SO-/W2 
661 M J a s k ~ a b b i t  Wash West Fork HEC-2 Sect ion 1.064 
662 RS 7 F L W  - 1  
663 RL 0 . 4 1  1483.5 
564 RC 0.035 0 . 0 3 6  0.035 8975 0.007 
665 RX 9010.0  9810.0 9955.0  10000.0 10030.0 10063.0 10180.0 10388.0 
665 ?Y 1495.6 1487.5 1487.6 1483.6 1483.5 1487.7 1488.0 1499.8 

667 KK C37 
558 KM CONBINE SURFACE RUNOFF AT NODE 37 
659 KM R34-37 + R36-37 
670 YC 2 

571 K R37-38 
572 KM X-SECT. 50-AM3 
673 M Jackvabbit  Wash HEC-2 Sect ion 8 . 8 7 0  
674 KM CHANNEL ROUTE TO NODE 381 
676 RS 7 FLOW - 1  
676 RL 2 .45  1395.3 
677 RC 0.035 0 . 0 2 9  0.035 13200 0.007 

F i l e  - 10310-6.H1 



678 RX 9196.4 9670.0 9793.0 9910.0 9999.0 10218.0 10314.0 12194.0 
679 RY 1415.6 1407.6 1400.7 1395.8 1395.3 1397.3 1396.7 1415.5 

1 HEC-1 INPUT PAGE 19 

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

680 KK 60 
681 KM SUB-BASIN 60 
682 BA 3.57 
683 LG .36 .36 3.30 .85 .OO 
684 U I  257. 267. 740. 1099. 1345. 1546. 1825. 2181. 2970. 3143. 
685 U I  2493. 2132. 1818. 1640. 1281. 1025. 645. 453. 423. 300. 
686 U I  257. 152. 79. 79. 79. 79. 79. 79. 0. 0. 
687 0. 0 .  0. 0. 0. 0. 0. 0. 0. 0 .  U' 

688 KK C38I.1 
689 KM R37-38 + SD 
690 KM This  <r t h e  flow i n  J a c k r a b b i t  Wash p r i o r  t o  t h e  confluence of Sea* Wash. 
691 KM MAJOR BASIN'S 1 + 2 + 3 + 4 + 6 + 6 
692 KO 2 1  
693 YC 2 

694 KK 7A 
695 KH SUB-BASIN 7A 
696 KM HEADWATERS OF POWERLINE WASH 
697 KM NODE 26 
698 BA 6 .19  
699 LG .26 .32 6.80 . 2 1  .OO 
700 U I  282. 282. 377. 959. 1196. 1415. 1590. 1770. 2027. 2292. 
7 0 1  U I  2943. 3557. 3273. 2754. 2422. 2174. 1892. 1674. 1441. 1265. 
702 "I 956. 663. 499. 468. 440. 282. 282. 228. 86. 86. 
703 U I  86. 86. 86. 86. 86. 86. 86. 0 .  0. 0 .  
704 U' 0. 0. 0. 0. 0. 0. 0 .  0. 0. 0 .  

706 1<K R26-27 
706 KM X-SECT. 7 8 1  
707 RS 1 4  FLOW -1 
708 RL 0.26 91.0 
709 RC 0.035 0.044 0.036 21384 0.009 
710 RX 1000.0 1542.0 1510.0 1616.0 1621.0 1630.0 1669.0 2119.8 
7 1 1  ?Y 99.5 94 .1  94.4 91.0 91.3 94.2 95.1 99.5 

712 KK 78 
713 KM SUB-BASIN 78 
714 BA 6.11 
715 LG .34 .34 5.20 . 4 1  .OO 
716 U I  343. 343. 531. 1202. 1601. 1768. 1978. 2228. 2549. 2969. 
717 U I  3823. 4434. 3676. 3147. 2798. 2 4 6 8  2146. 1873. 1633. 1312. 
718 U I  922. 607. 580. 563. 369. 343. 303. 105. 105. 106. 
719 U I  105. 106. 105. 105. 105. 0. 0. 0. 0. 0. 
720 0. 0 .  0. 0 .  0. 0. 0 .  0. 0. 0. U1 

1 HEC-1 INPUT PAGE 20 

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

721 KK C27 
722 KM CCMBINE SURFACE RUNOFF AT NODE 27 
723 m R26-27 + 78  
724 HC 2 

725 KK R27-29 
726 KM INTERPOLATE BETWEEN X-SECT. 7 8 1  AND 7 E l  
727 RS 10 FLOW -1 
728 RL 0.10 92.0 
729 RC 0.033 0.042 0.033 12989 0.006 
730 RX 1000.0 1666.0 1513.0 1622.0 1637.0 1647.0 1676.0 2051.0 
731 ?Y 99.8 94.2 94.4 92.0 92.0 93.4 96 .0  99.8 

742 KK R28-29 
743 I(M INTERPOLATE BETWEEN X-SECT. 781 AND 7E1 
744 RS 1 2  FLOW -1 
745 RL 0 .28  92.0 
745 RC 0.033 0.042 0.033 18585 0.009 
747 RX 1000.0 1556.0 1613.0 1622.0 1637.0 1647.0 1676.0 2061.0 
7 48 ?Y 99.8 94.2 94.4 92.0 92.0 93.4 96.0 99.8 

749 KK C29 
750 KM COMBINE SURFACE RUNOFF AT NODE 29 
751 KM R27-29 + R28-29 
752 HC 2 

s e c t i o n  3.5.7, Page 1 1  



753 KK R29-30 
754 KM REP. XSECT. 7E1 
755 RS 1 FLW -1 
756 RL 
757 

0.23 92.7 
RC 0.03 0.04 0.03 3221 0.011 

758 RX 1396.5 1569.0 1517.0 1526.0 1565.0 1572.7 1683.0 2223.0 
759 ?Y 102.3 94.3 94.6 93.0 92.7 94.5 96.9 102.3 

1 

LINE 

PAGE 2 1  a 

LINE 

799 

KK 7 0  
Kt4 SUB-BASIN 70 
BA 5.84 
LO .35 .35 4.80 .48 .OO 
U I  427. 427. 1347. 1893. 2294. 2561. 3172. 3959. 5389. 4696. 
U I  3829. 3295. 2742. 2293. 1890. 1312. 755. 711. 553. 427. 
U I  300. 131. 131. 131. 131. 131. 131. 

0 .  0. 0. 0. 0. 0. 0. 0. 
0. 

0. 
0 .  

0. 
0. 

KK C3O 
KM CCMBINE SURFACE RUNOFF AT NOOE 30 
KM R29-30 + 70 
KM c*o,.ing a t  VUltU*.  Mi". Road 

HC 2 

KK R30-31 
KM X-SECT. 7E1 
RS 19 FLOW -1 
RL 0.33 92.7 
RC 0.03 0.04 0.03 36590 0.006 
RX 1396.5 1569.0 1517.0 1626.0 1665.0 1672.7 1583.0 2223.0 
?Y 102.3 94.3 94.5 93.0 92.7 94.5 95.9 102.3 

KK 7F 
KM SUB-BASIN 7F 
BA 2.63 
LG .35 .35 4.20 . 51  .OO 
U I  155. 155. 290. 560. 717. 828. 928. 1057. 1220. 1528. 
U I  1952. 1801. 1498. 1308. 1158. 994. 856. 748. 501. 411. 
U1 275. 251. 242. 155. 155. 100. 48. 48. 48. 48. 
U I  48. 48. 48. 48. 0. 0. 0. 

0. 0. 
0. 0. 

0. 
0 .  

U' 0. 0. 0. 0. 0. 0. 0 .  

KK C31 
KM COMBINE SURFACE RUNOFF AT NOOE 3 1  
KM R30-31 + 7F 

HC 2 

KK R31-84 
WII REP. X-SECT. 7E1 
RS 8 FLOW -1 

811 KK C84.1 
812 KM R31-84 + 7E 
813 KM TOTAL SURFACE RUNOFF FROM MAJOR BASIN NO. 7 
814 KM T h i s  4 %  th. f l ow  i n  Pow.rlin. Wash p r i o r  t o  i t ' s  sonf1u.n~. 
815 KM w i t h  S t a r  Wash. 
816 KO 
817 2 

2 1  
HC 

818 KK 1 0 1  
819 KM SUB-BASIN 1 0 1  
820 KH NODE 60 
821 8A 2.01 
822 LO .15 .33 5.10 .32 .OO 
823 U I  144. 4 4  382. 518. 873. 1028. 1178. 1549. 1446. 990. 
824 U I  857. 778. 698.' 623. 558. 474. 398. 353. 328. 296. 
825 U I  237. 197. 182. 158. 5 110. 110. 100. 70. 70. 
825 U1 70. 70. 34. 28. 2 8 . .  28. 28. 28. 28. 28. 
827 U I  28. 28. 28. 0. 0 .  0. 0. 0. 0. 0. 

PAGE 22 
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829 KK R50-51 
830 KM X-SECT. 1081 
8 3 1  RS 2 4  FLOW -1 m 832 RL 0.54 93.5 
833 RC 0.03 0.038 0.03 37594 0.013 
834 RX 1000.0 1587.0 1608.0 1612.0 1620.0 1624.0 1684.0 2324.6 
835 BY 101.1 94.4 94.7 93.5 93.8 95.0 94.1 101.1 

1 HEC-1 INPUT PAGE 23 

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

836 KK 108 
837 101 SUB-BASIN 108 
838 8A 5.36 
839 LG .35 .35 4.50 .62 .OO 
840 U I  328. 328. 681. 1214. 1557. 1798. 2025. 2343. 2716. 3538. 
8 4 1  U I  4226. 3490. 2961. 2618. 2245. 1959. 1660. 1398. 1011. 615. 
842 U I  561. 539. 342. 328. 236. 101. 101. 101. 101. 101. 
843 U I  101. 101. 0. 0. 0. 0 .  0. 0. 0. 0. 
844 V' 0. 0. 0. 0. 0. 0 .  0. 0. 0. 0. 

845 KK C51 
846 M CCMBINE SURFACE RUNOFF AT NODE 5 1  
847 m R50-51 + 108 
848 HC 2 

849 KK R51-57 
850 KM INTERPOLATE BETWEEN X-SECT. l O H l  AND 1081 
8 5 1  RS 6 FLOW -1 
852 RL 0.54 93.0 
853 RC 0.033 0.038 0.033 8026 0.007 
854 RX 1014.0 1554.0 1587.0 1601.0 1641.0 1651.0 1691.0 2566.2 
855 ?Y 103.4 95.4 95.8 93.0 93.0 94.5 94.6 103.4 

856 KK 100 
857 KH SUB-BASIN 100 
858 KH HEAOWATERS OF TANK WASH 
859 KH NODE 5 2  
860 8A 4.54 
8 6 1  LG .15 .32 7 .30  .17 .OO 
8 6 2  U I  243. 243. 289. 719. 993. 1329. 1553. 1756. 1924. 2291. 
863 U I  2900. 2270. 1726. 1509. 1408. 1298. 1196. 1114. 1008. 942. 
864 U I  822. 730. 636. 594. 560. 524. 476. 399. 352. 310. 
865 U I  299. 256. 266. 217. 186. 186. 186. 130. 119. 119. 
866 U I  119. 119. 9 53. 47. 47. 47. 47. 47. 47. 
867 U I  47. 47. 47. 47. 47. 47. 47. 47. 0. 0. 
868 U1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

869 KK R52-55 
870 KM X-SECT. 10E2 
8 7 1  RS 11 FLOW -1 
8 7 2  RL 0.54 86.5 
873 RC 0.035 0.036 0.035 18216 0.013 
874 RX 1000.0 1520.0 1620.0 1623.0 1631.0 1637.0 1737.0 2257.0 
875 BY 95.2 90.0 89 .5  86.5 86.5 89 .5  90.0 95.2 

1 HEC-1 INPUT PAGE 2 4  

LINE I D  ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 1 0  

876 KK 1OE 
877 KM SUB-BASIN 10E 
878 BA 2.72 
879 LG .32 .36 4.80 .51  .OO 
880 U I  218. 252. 774. 1051. 1249. 1488. 1824. 2570. 2524. 1989. 
8 8 1  U1 1679. 1375. 1135. 885. 525. 377. 337. 218. 185. 67. 
882 U1 67. 67. 67. 67. 57. 0. 0. 0. 0 .  0 .  
883 V' 0. 0. 0 .  0. 0. 0. 0. 0. 0 .  0 .  

884 KK C55 
885 KM COMBINE SURFACE RUNOFF AT NODE 55 
886 KM C r o s s i n g  a t  V u l t v r a  M t n a  Road 
887 KM R52-55 + IOE 
888 HC 2 

889 KK R55-57 
890 KH INTERPOLATE BETWEEN X-SECT. l O E l  AND lOH1 
8 9 1  RS 9 F L W  -1 
892 RL 0 .54  93.0 
893 RC 0.033 0.038 0.033 15523 0.01 
894 RX 1000.0 1520.0 1599.0 1611.0 1652.0 1662.0 1686.0 2326.5 
895 BY 101.1  95.9 95.7 93.0 93.0 94.3 95.0 101.1  

896 KK C57 
897 KM CDlBINE SURFACE RUNOFF AT NODE 57 
898 KM R51-57 + R55-57 
899 HC 2 

F i l e  - 10310-6.H1 

1004'e.10.mw HEC-1 Output 

February  17. 1991 



900 KK R57-58 
901 M REP. X-SECT. lOHl 
902 RS 3 FLOW - 1  
903 RL 0.43 92.6 
901 RC 0 .035 0 .037 0 .035 5597 0 .007 
905 RX 1000.0 1520.0 1568.0 1588.0 1664.0 1677.0 1697.0 2407.0 
906 ?Y 102.1 96 .9  97.0 92.6 92.6 94.0 9 5 . 0  102.1  

907 KK IOC 
908 m SUB-BASIN 1OC 
909 BA 5.66 
910 LG .35 .35 4 . 1 0  .63 .OO 
911 U I  291. 291. 795. 1219. 1497. 1718. 2013. 2377. 3168. 3675. 
912 U I  2934. 2486. 2150. 1811. 1529. 1270. 899.  518. 488. 414. 
913 U I  291. 273. 89 .  89 .  89 .  89. 8 9 .  89 .  89 .  0 .  
914 U I  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

HEC-1 INPUT PAGE 25 

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

915 US 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

916 KK C58 
917 KJ4 COMBINE SURFACE RUNOFF AT NODE 58 
918 101 R57-58 + 10C 
919 YC 2 

920 KK R58-59 
921 X-SECT. lOHl 
922 RS 2 FLOW - 1  
923 RL 1 .90  92.6 
924 RC 0 .035 0.037 0.035 4013 0 .005 
925 RX 1000.0 1520.0 1568.0 1588.0 1664.0 1677.0 1697.0 2407.0 
926 ?Y 102.1 96.9 97.0 92.6 92 .6  94.0 95.0 102.1 

10F 
SUB-BASIN 10F 
NODE 53 

5.68 
.21  . 3 0  

361. 361. 
2672. 2211. 

843. 778. 
277. 204. 

69. 69. 
0 .  0 .  

938 KK R53-54 
939 X-SECT. lOGl 
940 RS 18 FLOW - 1  
941 RL 0.38 9 2 . 3  
942 RC 0.045 0.048 0.045 33792 0.015 
943 RX 1000.0 1520.0 1601.0 1606.0 1516.0 1621.0 1630.0 1773.6 
944 ?Y 100.8 95.6 9 3 . 6  92.5 92.3 93.6 94.0 100.8 

100 
SUB-BASIN 10G 

4 . 2 8  
.20  .35 

240. 240. 
2763. 1831. 

718. 625. 
263. 247. 
118. 49. 
45. 46. 

.oo 
1024. 
1316. 

508. 
184. 

46. 
46. 

INPUT 

956 KK C54 
957 KM COMBINE SURFACE RUNOFF AT NOOE 54 
958 KM R53-54 + 10G 
959 KM Crossing a t  Vul ture  Mine Road 
960 !'c 2 

961 KK R54-59 
962 m rNTERPOLATE BEWEEN X-SECT. lOHl AND 1OO1 
963 AS 15 FLOW - 1  
964 RL 0 .54  92.5 
965 RC 0 .04  0.043 0 .04  27614 0.009 
966 AX 1120.0 1520.0 1585.0 1597.0 1639.0 1650.0 1655.0 1933.8 
967 RY 104.1 9 6 . 1  95.3 92.5 9 2 . 5  9 3 . 8  9 4 . 5  104.1  

968 KK lOH 
969 KH SUB-BASIN 10H 
970 88  6 .74  
971 LG .35 .35 3.90 . 7 6  .OO 
972 U I  334. 334. 334. 999. 1291. 1577. 1770. 1946. 2164. 2450. 
973 U I  2745. 3447. 4182. 4037. 3401. 2993. 2708. 2421. 2131. 1907. 
974 U I  1676. 1462. 1125. 815.  590. 564. 548. 394. 334. 334. 
975 U I  197. 0 2  102. 102. 102. 102. 102. 102. 102. 102. 
976 U I  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  
977 U I  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

1OO.V"r #Hour HEC-1 Output 

February 17, 1991 

PAGE 26 



LINE 

KK C59 
KM COMBINE SURFACE RUNOFF AT NODE 59 
Kn R58-59 + R64-69 * 10H 

HC 3 

KK R59-61 
KM REP. X-SECT. 10Hl  
RS 4 FLOW -1 
RL 2.61 92.6 
RC 0.035 0,037 O.OS5 7181 0.007 
RX 1000.0 1520.0 1568,O 1588.0 1564.0 1677.0 1697.0 2407.0 
?'I 102.1 96.9 9 7 # 0  92.6 92.6 94.0 95.0 102.1 

HEC-1 INPUT PAGE 27 

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

KK 101 
KM SUB-BASIN 101 
KM HEADWATERS OF MILL VASH 
KM NODE 60 
BA 6.93 
LG .23 .32 6.70 .25 .00 
U I  329. 329. 329. 781. 1133. 1461. 1936. 2143. 2393. 2592. 
U I  2985. 3648. 3765. 2537. 2212. 1997. 1891. 1765. 1630. 1538. 
U I  1405. 1306. 1200. 1075. 953. 855.  BO4. 762. 724. 687. 
U I  555. 640. 431. 420. 399. 360. 360. 320. 252. 252. 
U I  252. 242. 161. 161. 151. 161. 1 6 1  151. 118. 63. 
U I  63. 53. 63. 63. 53. 63. 63. 53. 63. 63. 
U I  63. 63. 63. 63. 63. 0. 0. 0. 0. 0. 

U' 0. 0. 0 .  0. 0. 0. 0. 0. 0. 0. 

KK R60-61 
KM INTERPOLATE BETWEEN X-SECT. l O J l  AND 10J2 
RS 27 FLOW -1 
RL 0.44 93.3 
RC O.03B 0.035 0.038 44299 0.01 
RX 1000.0 1520.0 1622.0 1627.0 1532.0 1638.0 1667.0 2427.0 
RY 100.9 95.7 95.5 93.3 93.3 94.7 94.9 100.9 

KK 103 
KM SUB-BASIN 10J  
BA 7.08 
LG .35 .34 4.40 .61 .OO 
U I  367. 367. 374. 1225. 1496. 1769. 2009. 2213. 2499. 2813. 
U I  3324. 4209. 4747. 3953. 3421. 3053. 2754. 2391. 2136. 1854. 
U I  1627. 1240. 879. 649. 6 4  502. 385. 367. 367. 130. 
U I  112. 112. 112. 112. 112. 112. 112. 112. 0 .  0. 

U' 0. 0. 0. 0. 0. 0. 0. 0. 0 .  0. 

KK C61 
KM COMBINE SURFACE RUNOFF AT NODE 6 1  
KM R69-61 + R60-61 + IOJ 

HC 3 

KK R61-82 
KM X-SECT. l O L l  
RS 13 FLOW - 1  
RL 1.90 90.7 
RC 0.04 0.034 0.03 17213 0.005 
RX 1248.0 1563.0 1695.0 1704.0 1749.0 1761.0 1979.0 2639.0 
?I 101.8 93.8 94.3 90.7 90.7 93.5 95.2 101.8 

HEC-1 INPUT 

I D  ....... 1.......2.......3.......4.......5.......6.......7....... 8 ....... 9 ...... I 0  

KK 10L 
KM SUB-BASIN 10L 
BA 6.34 
LG .35 .35 3.90 .69 .OO 
U I  362. 362. 5 9 8  1280. 1613. 1880. 2112. 2386. 2739. 3253. 
U I  4221. 4575. 3738. 3229. 2878. 2496. 2187. 1886. 1644. 1228. 
U I  834. 640. 595. 518. 362. 362. 207. 111. 111. 111. 
U I  111. 111. 111. 111. 111. 0. 0 .  0. 0. 0. 

U' 0. 0. 0. 0. 0. 0 .  0 .  0. 0. 0. 

KK C82.1 
Kn COMBINE SURFACE RUNOFF AT NODE 82.1 
KM 1761-82 + 10L 
KM T h i s  i s  t h e  flow f r o m  t h e  area t o  t h e  vest of s t a r  wash p r l o r  t o  
Kn i t ' s  confluence w i t h  S t a r  Wash. 
KO 2 1  

HC 2 

KK 10M 
KM SUB-BASIN IOM 
KM NOOE 67 
BA 5.17 
LG . 2 1  .32 7.00 . I 7  .OO 
U I  330. 330. 393. 978. 1349. 1806. 2110. 2386. 2615. 3114. 
U I  3941. 3085. 2345. 2051. 1914. 1754. 1626. 1515. 1370. 1281. 

100-Year OHou, H K - 1  Output 

F s b r u ~ r y  17, 1991 

PAGE 28 
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1058 KK R67-68 
1059 KM INTERPOMTE BETWEEN X-SECT. ION1 AND ION2 
1060 RS 27 FLOW - 1  
1061 RL 0 . 6 6  90 .8  
1062 RC 0 .035 0.045 0.036 43402 0 . 0 1  
1063 I X  1000.0 1520.0 1619.0 1630.0 1637.0 1647.0 1753.0 2076.3 
1064 RY 99.7 9 4 . 5  93.9 90 .8  90 .8  94.3 94.4 99.7 

1065 KK 10K 
1066 KM SUB-BASIN 10K 
1067 KM NODE 63 
1068 BA 5 . 4 4  
1069 LG . 3 2  .36 5.10 .44  . 0 0  
1070 U I  291. 291. 359. 990. 1218. 1441. 1624. 1802. 2060. 2314. 
1071 U I  2836. 3639. 3525. 2936. 2665. 2308. 2022. 1779. 1559. 1378. 

1 HEC-1 INPUT PAGE 29 

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

1075 KK R63-68 
1076 KM REP. X-SECT. 1ORl 
1077 RS 7 FLOW - 1  
1078 RL 0.42 92.0 
1079 RC 0.035 0.033 0.035 11986 0 . 0 0 8  
I 0 8 0  RX 1000.0 1520.0 1553.0 1562.0 1572.0 1580.0 1694.0 2244.0 
1081 RY 102.9  97.7 94.9 92.0 9 2 . 1  95 .6  97 .4  102.9 

1082 KK ION 
I 0 8 3  KM SUB-BASIN ION 
1084 BA 3 .47  
1085 LG .35 .36 4 . 6 0  .47 .OO 
1086 U I  201. 201. 354. 719. 4 1060. 1189. 1352. 1549. 1890. 
1087 U I  2464. 2448. 2009. 1745. 1554. 1341. 1171. 1008. 851. 620. 
1088 U I  387. 347. 331. 236. 201. 193. 62. 62. 62. 62. 
1089 U I  62. 62. 62. 62. 0 .  0 .  0 .  0 .  0 .  0 .  
1090 U1 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

1091 KK C68 
1092 KM CCNBINE SURFACE RUNOFF AT NODE 68 
1093 KM R67-68 + R63-68 + ION 
1094 HC 3 

I 0 9 6  KK R68-72 
1096 KM REP. X-SECT. ION2 
1097 RS 4 FLOW - 1  
I 0 9 8  RL 0.64 89.5 
1099 RC 0 .03  0 .043 0.035 4805 0.005 
1100 RX 1000.0 1520.0 1592.0 1607.0 1613.0 1625.0 1739.0 1989.0 
1101 !Y 99.6 94.4 93.4 89.6 89 .6  9 4 . 4  9 3 . 1  99.6 

1102 KK 10s 
1103 KM SUB-BASIN 105 
1104 KM HEADWATERS OF STAR WASH 
1105 KM NODE 70 
1106 BA 3 . 9 2  
1107 LG . 3 0  .36 5.50 .23 .OO 
1108 U I  269. 269. 737. 1130. 1388. 1592. 1866. 2203. 2936. 3406. 
1109 U I  2719. 2304. 1992. 1679. 1417. 1177. 833.  480. 452. 383. 
1110 U I  269. 253. 83. 83. 83. 83. 8 3 .  8 3 .  83. 0 .  
1111 U I  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

1 HEC-1 INPUT PAGE 30 

...... ....... ....... ....... .. ....... LINE I D  I Z . . . . .  3 4.......5.......6....... 7.  8 g . . . . . .  10 

1112 U' 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

1113 KK R70-71 
1114 KM X-SECT. IOU1 
1116 RS 12 F L W  - 1  
1116 RL 0 . 5 4  90.9 
1117 RC 0 . 0 3  0.044 0.03 23179 0.009 
1118 RX 1000.0 1551.0 1671.0 1584.0 1593.0 1607.0 1620.0 1730.5 
1119 RY 101.1 95.6 92.6 90.9 91 .0  9 4 . 1  98.9 101.1 

1120 KK 101 
l l a i  KM SUB-BASIN 101 
1122 KM NODE 69 
1123 BA 3 .81  
1124 LO .34  .36 5 .40  .36 .OO 
1125 U I  252. 252. 628. 1019. 1256. 1446. 1663. 1950. 2496. 3181. 
1126 U I  2776. 2303. 2013. 1707. 1462. 1238. 992. 542. 445. 414. 
1127 U I  326. 252. 218. 77. 77. 77. 77. 7 7 .  77. 77. 
1128 U I  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  
1129 U1 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

F i l e  - 10310-6.Hl Sect ion 3 .5 .7 .  Page 16 



1 

LINE 

1 

LINE 

KK R69-71 
KH X-SECT. IOU2 
RS 12 FLOW -1 
RL 0.48 91.6 
RC 0.03 0.04 0.03 18586 0.009 
RX 1000.0 1575.0 1641.0 1651.0 1612.0 1663.0 1699.0 2027.3 
?Y 101.7 94.0 94.8 91.6 91.6 94.6 95.1 101.7 

KK IOU 
IOU SUB-BASIN IOU 
BA 4.26 
LG .35 .35 4.90 .47 .00 
U1 305. 305. 920. 1327. 1615. 1867. 2209. 2700. 3711. 3538. 
U I  2840. 2447. 2050. 1731. 1461. 1044. 647. 522. 473. 305. 
U I  305. 97. 94. 94. 94. 94. 94. 94. 0 .  0. 

U1 0. 0 .  0. 0. 0. 0. 0. 0. 0. 0. 

KK C71 
KM CCMBINE SURFACE RUNOFF AT NODE 7 1  
KM R7O-71 + R69-71 + IOU 

HC 3 

HEC-1 INPUT PAGE 3 1  

I D  ....... I....... 2 ....... 3 ....... 4.......5.......6.......7.......8.......9...... 1 0  

KK R71-72 
KM REP. X-SECT. IOU2 
RS 5 FLOW -1 
RL 0 .54  91.6 
RC 0.03 0.04 0 .03  7181 0.005 
RX 1000.0 1575.0 1641.0 1651.0 1652.0 1663.0 1699.0 2027.3 
?Y 101.7 94.0 94.8 91.5 91.6 94.6 95.1 101.7 

KK C72 
KM COMBINE SURFACE RUNOFF AT NODE 7 2  
KM R68-72 R71-72 

HC 2 

KK R72-81 
KH REP. X-SECT. IOU2 
KO 22 
RS 4 FLOW -1 
RL 0 .54  91.5 
RC 0.03 0 .04  0 .03  6178 0.005 
RX 1000.0 1575.0 1641.0 1651.0 1652.0 1663.0 1699.0 2027.3 
?Y 101.7 94.0 94.8 91.6 91.6 94.6 95 .1  101.7 

109 
SUB-BASIN 109 
NODE 75 

2.61 
.22 .32  

231. 341. 
1054. 924. 

188. 177. 
44. 44. 

0 .  0. 

KK R75-75 
KM X-SECT. lOR3 
RS 19 FLGU -1 
RL 0.08 86.0 
RC 0.035 0.057 0.035 25397 0 .011 
RX 1000.0 1520.0 1670.0 1577.0 1582.0 1589.0 1639.0 2159.0 
?Y 95.2 90 .0  89.5 86.0 86.0 89.5 90.0 95.2 

HEC-1 INPUT PAGE 32 

I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 1 0  

KK R73-74 
KM X-SECT. lOPZ 
RS 9 FLOW -1 
RL 0 . 2 1  91.1 
RC 0.03 0.031 0 .03  24922 0.019 
RX 1000.0 1522.0 1534.0 1539.0 1611.0 1620.0 1644.0 1878.2 
?Y 98.7 93.5 93.2 91.5 91.1 93 .1  94.5 98.7 

F i l e  - 10310-6.H1 S a c t i o n  3.5.7. Page 17 



1203 KK 1OP 
1204 M SUB-BASIN 10P 
1205 BA 6.15 
1206 LG .20 .32 7 . 0 0  .23 .OO 
1207 U I  324. 324. 358. 940. 1306. 1731. 2046. 2312. 2536. 2960. 
1208 U I  3731. 3324. 2360. 2063. 1902. 1767. 1631. 1519. 1381. 1277. 
1209 U I  1153. 1025. 875. 807. 765. 726. 676. 551. 523. 413. 
1210 U I  413. 368. 354. 345. 248. 248. 248. 227. 158. 158. 
1211 U I  158. 158. 158. 137. 62. 62. 62. 62 .  62. 6 2 .  
1212 U I  62. 62. 62. 62. 62. 62. 62. 62. 62. 0 .  
1213 U I  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  
1214 U' 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

1215 KK C74 
1216 KM COHBINE SURFACE RUNOFF AT NODE 74 
1217 KM R73-74 + 10P 
1218 

:C 
2 

1219 KK R74-76 
1220 KM X-SECT. lORl 
1221 RS 1 1  FLOW - 1  
1222 RL 0.17 92.0 
1223 RC 0.035 0.033 0.035 26189 0.013 
1224 RX 1000.0 1520.0 1553.0 1562.0 1572.0 1580.0 1694.0 2244.0 
1225 R Y  102.9 97.7 9 4 . 9  92.0 9 2 . 1  95.6 97.4 102.9 

1 HEC-1 INPUT PAGE 33 

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

1226 KK 1011 
1227 M SUB-BASIN 10R 
1228 8 1  4.93 
1229 LG . I 6  .36 5.80 .31  .OO 
1230 U I  263. 263. 314. 781. 1078. 1443. 1686. 1906. 2090. 2 W .  
1231 U I  3149. 2465. 1874. 1639. 1529. 1409. 1299. 1210. 1095. 1023. 
1232 U I  893. 793. 690. 645. 609. 569. 517. 433. 382. 337. 
1233 U I  324. 289. 289. 236. 202. 202. 202. 141. 129. 129. 
1234 U I  129. 129. 129. 58. 50. 51. 50. 51. 50. 51. 
1235 U I  50. 51. 51. 50. 51. 50. 51. SO. 0 .  0 .  
1236 U' 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

1237 KK C76 
1238 M CWBINE SURFACE RUNOFF AT NODE 76 
1239 Kt4 R75-76 + R74-76 + 10R 
1240 HC 3 

1241 KK R76-77 
1242 Kt4 INTERPOLATE BETWEEN X-SECT. lOVl  AND 10V2 
1243 RS 10 FLOW - 1  
1244 RL 0 .54  8 9 . 9  
1245 RC 0 .035 0 .04  0.035 17002 0 . 0 0 8  
1246 RX 1000.0 1520.0 1632.0 1637.0 1663.0 1670.0 1751.0 1949.0 
1247 R Y  95 .8  93 .2  92 .3  89 .9  89.9 92.3 92.5 95 .8  

1 2 W  KK 10V 
1249 KM SUB-BASIN 10V 
1250 BA 3.12 
1251 LG . 3 5  . 3 5  4.90 . 4 6  .OO 
1252 U I  219. 219. 629. 934. 1143. 1315. 1551. 1854. 2525. 2672. 
1253 U I  2120. 1812. 1546. 1310. 1089. 871. 5 W .  385. 360. 255. 
1254 U I  219. 138. 67. 6 7 .  67. 67. 67. 6 7 .  0 .  0 .  
1255 U1 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

1256 KK C77 
1257 M COMBINE SURFACE RUNOFF AT NODE 77 
1258 KM R76-77 + IOV 
1259 HC 2 

1 HEC-1 INPUT PAGE 34 

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

1260 KK R77-80 
1261 Kt4 REP. X-SECT. 10V2 
1262 RS 4 FLOW - 1  
1263 RL 0 . 5 4  92.8 
1264 RC 0.035 0 .035 0.035 6178 0 .007 
1265 RX 1000.0 1520.0 1643.0 1650.0 1685.0 1692.0 1755.0 2040.0  
1266 R Y  101.7 96.5 95 .6  92.8 92 .8  95.9 96.0 101.7 

1OW 
SUB-BASIN 10W 
NODE 7 8  

5 . 3 0  
. 2 0  . 3 0  

302. 302. 
3267. 2221. 

856. 766. 
331. 259. 

90. 58. 
58. 58. 

0. 0 .  
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1279 KK R78-79 
1280 M X-SECT. 10x1 
1281 RS 9 FLOW -1 
1282 RL 0.21 93.0 
1283 RC 0.035 0.049 0.035 18691 0.012 
1284 RX 1200.0 1520.0 1576.0 1579.0 1588.0 1596.0 1650.0 2005.0 
1285 ?Y 104.0 96.0 95.2 93.0 93.1 95.1 96.9 104.0 

1296 KK C79 
1297 KM CCMBINE SURFACE RUNOFF AT NODE 79 
1298 M R78-79 + 10X 
1299 ?C 

2 

1 HEC-1 INPUT PAGE 35 

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

1300 KK R79-80 
1301 Kt4 X-SECT. l O Y l  
1302 RS 20 FLOW -1 
1303 RL 0.54 93.7 
1304 RC 0.035 0.051 0.03 27614 0.008 
1305 RX 1000.0 1520.0 1676.0 1683.0 1699.0 1705.0 1825.0 2375.0 
1305 ?Y 102.8 97.6 96.9 93.7 93.7 95.8 97.3 102.8 

1318 KK C80 
1319 M CCMBINE SURFACE RUNOFF AT NODE 8 0  
1320 KM R77-80 + R79-80 + 10Y 
1321 tC 3 

1322 KK R8O-81 
1323 M REP. X-SECT. l O Y l  
1324 M ~ h l s  4 %  t h a  f l o w  from t h e  area t o  t h e  e s s t  o f  s t a r  Wash prior t o  
1325 KM 4 t ' s  c o n f l u e n c e  ~ 4 t h  S t a r  Wash. 
1326 RS 6 FLOW -1 
1327 RL 0.33 93.7 
1328 RC 0.035 0.051 0.03 7920 0.005 
1329 RX 1000.0 1520.0 1576.0 1683.0 1699.0 1705.0 1825.0 2375.0 
1330 ?Y 102.8 97.6 96.9 93.7 93.7 95.8 97.3 102.8 

1331 KK 8R7281 
1332 KM RECALL HYOROGRAPH R72-81 
1333 81 R72-81 22 

1 HEC-1 INPUT PAGE 36 

...... ....... ... ....... .... ....... .... LINE I 0  1.......2... 3 4... 5. 6 7.......8.......9... 1 0  

1334 KK C 8 l  
1335 KM COMBINE SURFACE RUNOFF AT NODE 81: T h i s  i s  t h e  t o t a l  r u n o f f  a t  
1336 KM Node 81. 
1337 KM R72-81 + R8O-81 
1338 HC 2 

1339 KK RBI-82 
1340 KM REP. X-SECT. 10182 
1341 RS 6 FLOW -1 
1342 RL 1.90 94.1 
1343 RC 0.035 0.029 0.035 9398 0.006 
1344 RX 500.0 1500.0 1571.0 1578.0 1682.0 1693.0 1733.0 2733.0 
1345 ?Y 102.0 97.5 97.3 94.1 94 .1  96.8 97.0 102.0 

1346 KK 102 
1347 Kt4 SUB-BASIN 1 0 1  
1348 8A 3.69 
1349 LG .35 .35 4.40 .55 .OO 
1350 U I  254. 254. 608. 1035. 1472. 1747. 1984. 2485. 2906. 1887. 
1351 U I  1583. 1441. 1294. 1175. 1045. 928. 800. 660. 610. 567. 
1352 U I  505. 417. 338. 320. 278. 275. 194. 194. 188. 124. 

100-Vur e+k.ur HEC-1 Output 
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1356 KK BC82.1 
1357 KM RECALL HYDROGRAPH C82.1 
1358 I C82.1 2 1  

1359 KK C82 
1360 Kt4 COMBINE SURFACE RUNOFF AT NODE 82: T h l s  1% t h e  t o t a l  r u n o w  a t  
1361 Kn Nod. 8 2  
1362 KM C82.1 + RBI-82 + 1 0 1  
1363 HC 3 

1364 KK R82-84 
1365 KM X-SECT. 10A82 
1366 RS 4 F L W  -1 
1367 RL 1.90 94.1 
1368 RC 0.035 0.029 0.035 7022 0.005 
1369 RX 800.0 1500.0 1571.0 1578.0 1782.0 1793.0 1833.0 2333.0 
1370 FY 101.0 97.5 97.3 94.1 94.1 96 .8  97.0 101.0 

1 HEC-1 INPUT 

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

1371 KK l O M  
1372 KM SUB-BASIN IORA 
1373 KM NODE 83 
1374 8A 1.63 
1375 LG .35 .36 6.30 .29 .OO 
1376 U I  128. 133. 408. 628. 829. 973. 1218. 1420. 915. 769. 
1377 U I  691. 515. 542. 475. 399. 328. 302. 274. 223. 183. 
1378 U I  163. 140. 131. 98. 98. 76. 62. 52. 62. 40. 
1379 U I  24. 24. 24. 24. 24. 24. 24. 24. 24. 0 .  
1380 U I  0. 0. 0 .  0. 0 .  0. 0. 0. 0 .  0 .  
1381 

:I 
0. 0. 0 .  0. 0 .  0. 0. 0. 0 .  0 .  

1382 KK R83-84 
1383 Kn X-SECT. lOAB1 
1384 RS 27 F L W  -I 
1386 RL 0.21 83.5 
1386 RC 0 .04  0 .071 0.04 30202 0.006 
1387 RX 1000.0 1600.0 1540.0 1640.0 1650.0 1750.0 1790.0 2290.0 
1388 ?'I 92.7 90.2 90.0 83.5 83.5 90.0 90.2 92.7 

PAGE 37 

1389 KK IDA8 
1390 Kn SUB-BASIN lOA8 
1391 BA 4.31 
1392 LG .35 .35 5.20 .33 .OO 
1393 U I  238. 238. 324. 734. 1001. 1362. 1554. 1765. 1958. 2420. 
1394 U I  2828. 1914. 1595. 1426. 1334. 1218. 1130. 1034. 943. 852. 
1395 U I  754. 539. 589. 558. 523. 483. 391. 354. 304. 294. 
1396 U I  261. 261. 208. 182. 182. 182. 116. 116. 116. 116. 
1397 U I  115. 97. 46. 46. 46. 46. 45. 46. 45. 46. 
1398 U I  46. 45. 46. 46. 46. 46. 0. 0. 0. 0. 
1399 U1 0. 0. 0. 0 .  0. 0 .  0. 0. 0. 0. 

1400 KK C84.2 
1401 KM TOTAL SURFACE RUNOFF FRCM MAJOR BASIN NO. 1 0  ONLY: T h l s  t s  t h e  f l a w  
1402 KM I n  S t a r  Wash p r l o r  t o  t h e  conflu.ns. o f  Powmrltn. Wash. 
1403 KM R82-84 + R83-84 + lOA8 
1404 HC 3 

I 4 0 5  KK BC84.1 
1406 KM RECALL HYDROGRAPH C84.1 
1407 !I ca4.1 2 1  

1 HEC-1 INPUT PAGE 38 

LINE 1 0  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 1 0  

1408 KK C84 
1409 KM COMBINE SURFACE RUNOFF AT NODE 84: T h l s  tr t h e  f l o w  t n  S t a r  Wash 
1410 KM a l t e r  t h a  eonf1u.n~. o f  Powat-ltn. Wash. 
1411 Kt4 C84.2 + C84.1 
1412 M (HAJOR BASIN 7) + (MAJOR BASIN 10) 
1413 HC 2 

1414 KK 1184-38 
1416 M X-SECT. 8A-AM1 
1416 Kn S t a r  Wash HEC-2 S e s t l o n  1.100 
1417 KM CHANNEL ROUTE TO NODE 381 
1418 RS 8 F L W  - 1  
1419 RL 1.51 1390.3 
1420 RC 0.035 0.029 0.035 10982 0.005 
1421 RX 9516.3 9815.0 9942.0 9957.0 10031.0 10083.0 10956.0 11726.0 
1422 RY 1401.8 1393.8 1392.3 1390.5 1390.3 1392.9 1394.1 1401.8 





1 

LINE 

1 

LINE 

KK C41 
M CMBINE SURFACE RUNOFF AT NODE 4 1  
Kn R40-41 + 9C 

Th l s  1. t h e  f l o w  i n  Coyote Wash aft.? t h e  sonfluans. o f  81". Wash, 

HC 2 

KK R41-43 
M X-SECT. 9E1 
Kn Th i s  1% ONLY a channel rout. t o  Nod. 43: Th i s  i s  NOT th. TOTAL ? low 
KM i n  Coyote Wash j u s t  p r i o r  t o  th. conlluanc. of 8e.r B o t t l e  Wash. 
RS 11 FLOW -1  
RL 0.77 89.9 
RC 0.04 0.036 0.03 15998 0.008 
RX 1000.0 1590.0 1620.0 1639.0 1675.0 1684.0 1846.0 1906.0 
Y 99.0 94.8 95.0 91.0 89.9 94.6 95.5 99 .1  

HEC-1 INPUT PAGE 41 

10 ....... 1.......2.......3.......4.......5.......5.......7.......8.......9...... 10 

KK 9D 
KM SUB-BASIN 9D 
KH HEADWATERS OF BEER BOTTLE WASH 
Kt4 NODE 42 
BA 6.24 
LG .25 .30 7.10 . 21  .OO 
U I  350. 350. 508. 1101. 1493. 2051. 2342. 2625. 2952. 3692. 
U I  4028. 2559. 2272. 2069. 1919. 1760. 1638. 1465. 1356. 1194. 
U I  1047. 911. 853. 805. 741. 644. 575. 463. 447. 401. 
U I  384. 361. 268. 268. 258. 210. 171. 171. 171. 171. 
U I  171. 71. 67. 67. 67. 67. 67. 67. 67. 67. 
U I  67. 67. 67. 67. 67. 0. 0 .  0. 0 .  0. 

U' 0. 0. 0. 0. 0 .  0. 0 .  0. 0. 0. 

KK R42-43 
KM REP. X-SECT. 9E1 
KM Th i s  1% ONLY a channel rout. t o  Node 43: Th i s  I s  NOT th. TOTAL f l o w  
Kn i n  0a.r B o t t l e  Wash j u s t  p r i o r  t o  i t ' s  confluanc. v l t h  Coyote Wash. 
RS 8 FLOW -1  
RL 0.77 89.9 
RC 0.04 0.036 0.03 11616 0.008 
RX 1000.0 1590.0 1620.0 1639.0 1675.0 1684.0 1846.0 1906.0 
?Y 99.0 94.8 95.0 91.0 89.9 94.6 95.5 99.1 

KK C43 
KM ADD CHANNEL ROUTES AT NODE 43: Th i s  i s  NOT t h e  f l ow  i n  
KM Coyote Wash a f t e r  th. sonflusnc. o f  Bear 8o t t l .  Wash. 
M R41-43 + 142-43 

HC 2 

KK R43-44 
KM INTERPOMTE BEWEEN X-SECT. 381 AND 2F1 
RS 2 FLOW -1  
RL 2.17 84.0 
RC 0.037 0.033 0.037 4277 0.007 
RX 1000.0 1538.0 1567.0 1580.0 1720.0 1723.0 1752.0 2051.6 
?Y 100.1 93.0 87.0 84.0 84.0 88.0 91.0 100.1 

KK 9E 
M SUB-BASIN 9E 
BA 6.08 
LG .29 .36 5.10 .64 .OO 
U I  525. 772. 1992. 2656. 3177. 3875. 5229. 6511. 5138. 4233. 
U I  3442. 2792. 2160. 1243. 899. 743. 525. 321. 161. 161. 
U I  161. 151. 161. 0 .  0. 0 .  0. 0. 0. 0. 

U' 0. 0 .  0 .  0 .  0. 0 .  0. 0. 0. 0. 

HEC-1 INPUT PAGE 42 

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

KK 9F 
KM SUB-BASIN 9F 
BA 1.75 
LG .23 .35 4.90 .58 .OO 
U I  210. 545. 1156. 1577. 2264. 1577. 1203. 1013. 832. 641. 
U I  513. 439. 319. 256. 219. 161. 133. 0 103. 50. 
U I  40. 40. 40. 40. 40. 0. 0. 0. 0. 0. 

U' 0 .  0. 0. 0. 0. 0 .  0. 0. 0. 0. 

KC c44 
KM CCUBINE SJRFACE RdNOFF AT NODE 44 
KM TO,. (. tn. f l o w  i n  coyo te  wash opprox4nat.ly 4-0 faat ao*nstr.am 
KM o f  tn. con+lr.nc. o f  8n.r Bo l t l .  Wash w i t h  Coyot. h a s " .  
KM l n l s  I. a l s o  th. f l o w  I n  Covot. dash o r i o r  t o  tn. the f l o e  s n I I t .  

F i l e  - 10310-6.H1 



1 

LINE 

KK CP44E 
KM F low s p l l t  d l u c r % l o n  operation s t  Node 44 I n  Coyote Wash 
M CP44W - FLOW CONTINUING I N  WEST FORK: R44-47 
M CP44E - FLOW DIVERTED TO EASH FORK: R44-45 
DT CP44W 
D I  0. 1000. 1800. 4000. 6500. 9500. 13200. 17600. 22800. 28000. 

I4 0. 1000. 1800. 2000. 3100. 4300. 5700. 7600. 10000. 12500. 

KK 9G 
KJ4 SUB-BASIN 9G 
8A 1.00 
LG .35 .35 4.00 .SO .OO 
U I  96. 182. 403. 524. 645. 833. 1189. 976. 779. 620. 
U I  491. 344. 186. 159. 99. 73. 30. 30. 30. 30. 
U1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

U1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

HEC-1 INPUT PAGE 43 

I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 1 0  

KK C45 
M COMBINE SURFACE RUNOFF AT NODE 45 
M R44-45 + 9 6  
M Cros.lng a t  Wlskenburg Road 

HC 2 

1 

LINE 

KK 9IW 
KO 2 1  
KM DIVERT FLOW TO EAST SIDE OF SUB-8ASIN 9 1  TO SIMULATE 
KM RETENTION PONDlNG I N  THE EAST SIDE DEPRESSION. 
KM 9IW - Flow c o n t l n u l n g  t o  Node 46 a t  CAP-4 
M DT9lE - Flow d l v s r t s d  t o  d s p r a s r l o n  a t  East r l d e  o f  
KM sub-basin 9 1  a l o n g  c.A.P. Canal. 
DT DT9IE 109 
D l  0 200 1000 2000 3000 4000 5000 

D9 0 100 500 1000 I 5 0 0  2000 2500 

KK C46I 
KO 2 1  
KM COMBINE SURFACE RUNOFF AT NODE 461 
M R45-46 + 91W 
KM T h l r  l r  t h e  f l o w  t o  Node 461 a t  t h e  CAP Cana1,fron t h e  Eas t  f l n g e r  
KM of t h e  Coyote Wash f l o w  split. (CAP-4) 

HC 2 

HEC-1 INPUT PAGE 44 

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

KK C450 
KM ROUTE NODE 46 INFLOW THROUGH PONOING AREA UPSTREM OF C.A.P. CANAI 
KM BOX FLUME OVERSHWT STATION 293+50, U.S. 1E.- 1376.71 

FM TOP OF DIKE ELEVATION - 1385.7 
9. nu 0. 

RS 1 ELEV 1368 
RL 0.272 1368 
SV 0 2.1 19.1 35.0 72.0 133.0 478.0 1296.0 
SE 1368 1372 13761376.71  1378.4 1380 1381.5 1384 

59 0 0 0 0 475 1200 2100 3899 

KK BCP44W 
KO 2 1  
KM RETRIEVE WEST FINGER OF FLOW SPLIT DIVERSION AT NODE 44 I N  COYOTE WASH 
DR CP44W 

100-Y.., (I*," HEC-1 oufpvf 

February  17, I 9 9 1  





1731 8A 4.79 
1732 LG .27 .34 5.60 .58 .OO 
1733 U I  230. 230. 230. 641. 858. 1070. 1191. 1321. 1453. 1637. 
1734 U I  1819. 2172. 2709. 2985. 2497. 2178. 1956. 1778. 1568. 1403. 
1735 U I  1248. 1103. 944. 703. 485. 408. 382. 379. 243. 230. 
1736 U I  230. 119. 71. 71. 71. 71. 71. 71. 71. 71. 
1737 U I  71. 0. 0. 0. 0. 0. 0 .  0. 0. 0 .  a 1738 U' 0. 0. 0. 0. 0. 0. 0. 0. 0. 0 .  

1739 KK R87-88 
1740 KM REP. X-SECT. l 2 C l  
1741 RS 2 FLOW -1 
1742 RL 0.42 92.7 
1743 RC 0.035 0.033 0.035 2006 0.002 
1744 RX 1233.2 1572.0 1544.0 1664.0 1665.0 1575.0 1750.0 2340.0 
1745 R Y  101.8 93.8 94.6 92.9 92.7 94.8 95.9 101.8 

1746 KK 12C 
1747 DI SUB-BASIN 12C 
1748 8A 3 .64  
1749 LG .30 .34 5.60 .48  .00 
1750 U I  195. 195. 240. 663. 816. 964. 1086. 1206. 1371. 1548. 
1751 U I  1897. 2435. 2369. 1965. 1716. 1544. 1353. 1190. 1043. 922. 
1752 U I  737. 532. 344. 332. 320. 229. 195. 196. 83. 60. 
1753 U1 60. 60. 60. 60. 60. 60. 60. 0. 0. 0. 
1754 U' 0 .  0. 0. 0. 0. 0. 0. 0. 0. 0 .  

1765 KK C88 
1766 KH COnsINE SURFACE RUNOFF AT NODE 8 8  
1767 M R86-88 + R87-88 + l 2 C  
1758 nc a 

1 HEC-I INPUT PAGE 47 

...... .. LINE I D  ....... 1 ....... 2.......3.......4.......5.......5.......7. 8..... 9...... 10 

1769 KK R88-89 
1760 m INTERPOUTE BETWEEN X-SECT. 1201 AND 1202 
1761 RS 15 FLOW - 1  
1762 RL 1.10 92.0 
1763 RC 0.035 0.032 0.035 16315 0.003 
1764 RX 1361.3 1560.0 1744.0 1762.0 1806.0 1819.0 1903.0 2368.0 
1766 !Y 102.2 94.2 95.0 92.0 92.0 94.7 94.7 102.2 

1766 KK 120 
1767 KM SUB-BASIN 120 
1758 8A 5.29 
1769 LG .35 .34 5.90 .35 .OO 
1770 U I  307. 307. 540. 1096. 1393. 1616. 1813. 2062. 2351. 2881. 
1771 U1 3757. 3733. 3063. 2661. 2369. 2044. 1786. 1537. 1298. 945. 
1772 U I  590. 530. 504. 360. 307. 294. 94. 94. 94. 94. 
1773 U I  94. 94. 94. 94. 0 .  0. 0. 0. 0. 0. 
1774 )J1 

0 .  0. 0. 0. 0. 0. 0. 0. 0. 0. 

1775 KK C89 
1776 KM COMBINE SURFACE RUNOFF AT NODE 89 
1777 KM R88-89 + 120 
1778 HC 2 

1779 KK R89-90 
1780 DI X-SECT. 12E1 
1781 M CHANNEL ROUTE TO NODE 901 
1782 RS 12 FLOW -1 
1783 RL 0.77 91.3 
1784 RC 0 .04  0.034 0.04 32525 0.009 
1785 RX 1000.0 1520.0 1540.0 1550.0 1593.0 1505.0 1645.0 2145.0 
1786 !Y 102.5 97.4 97.0 91.3 91.6 96.1 97.5 102.6 

1787 XK 12E 
1788 KM SUB-BASIN 12E 
1789 8A 7.54 
1790 L b  .35 .35 5.60 .38 .OO 
1791 U I  379. 379. 379. 1174. 1499. 1799. 2035. 2235. 2494. 2819. 
1792 U I  3207. 4096. 4828. 4408. 3742. 3316. 3005. 2557. 2346. 2079. 
1793 U I  1834. 1555. 1158. 780. 570. 623. 593. 379. 379. 369. 
1794 U I  116. 116. 116. 116. 116. 115. 116. 116. 116. 116. 
1795 U I  0. 0 .  0. 0. 0. 0. 0. 0 .  0. 0. 
1796 !' 0. 0. 0. 0. 0 .  0. 0. 0. 0. 0. 

1 HEC-I INPUT PAGE 48 

.... LINE I D  ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9.. 1 0  

1797 KK C901 
1798 KO 2 1  
1799 KM COMBINE SURFACE RUNOFF AT NODE 901 
1800 Kt4 T h i s  i s  t h a  flow t o  Nod. 901 a t  CAP Canal S t r u c t u r .  CAP-8. 
1801 M R88-90 + 12E 
1802 HC 2 

I 8 0 3  KK C900 
1804 KM ROUTE NODE 90 I N F L W  THROUGH PONDING AREA UPSTREAP OF C.A.P. CANAL 
I 8 0 5  KM BOX FLUME OVERSHOOT STATION 485+00. U.S. 1E.- 1373.3 

(00-Yenr (IHour HEC-1 Output 
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1806 Kt4 TOP OF DIKE ELEVATION - 1383.0 
1807 KO 21 
I 808  RS 1 ELEV 1373.3 
I 809  RL 0.333 1373.3 
1810 SA 0 12.27 31.17 56.96 92.15 
1811 SE 1373.3 1376 1380 1384 1388 
1812 zq 0 600 2300 4220 5600 

1813 KK 13A 
1814 M SUB-BASIN 1 3 1  
1815 KM Th i s  i s  t h e  t o t s 1  f l o w  from Ma jo r  Bas in  13: Nod. 911 a t  CAP Canal 
1816 M Struc tur .  CAP-9. 
1817 KO 2 1  
1818 8A .90 
1819 LO .35 .35 3.90 .38 .OO 
1820 U I  205. 720. 1100. 1811. 1356. 892. 440. 225. 0 4  49. 
1821 U I  49. 0 .  0 .  0 .  0. 0. 0. 0 .  0 .  0. 
1822 U1 0. 0 .  0 .  0. 0. 0 .  0. 0. 0 .  0. 

1823 KK C910 
1824 Kt4 ROUTE NODE 9 1  INFLOW THROUGH PONOING AREA UPSTREW OF C.A.P. CANAL 
1826 KM WUBLE 36" CULVERTS. STATION 344t25.. U.S. 1E.- 1343.70 
1826 Kt4 TOP OF DIKE ELEVATION 1 1372.7 
1827 KO 2 1  
1828 RS 1 ELEV 1343.7 
1829 RL 0.333 1343.7 
1830 SA 0 . 21  2.49 7 .32 13.63 19.61 24.99 32.52 41.59 206.44 
1831 SE 1343.7 1344 1348 1352 1356 1360 1364 1368 1372 1376 
1832 :Q 0 9 104 169 223 261 300 311 329 342 

1833 KK 144 
1834 KM SUB-BASIN 14A 
1835 M T h i s  i s  t h e  ? low t o  Nod. 921 s t  CAP Canal S t ruc tur .  CAP-10, 
1836 KO 2 1  
1837 BA .09 
1838 LG .35 .35 3.90 .38 .OO 

HEC-1 INPUT 

KK C920 
M ROUTE NODE 92 INFLOW THROUGH PONDlNG AREA UPSTREAM OF C.A.P. CANAL 
M 35" CULVERT, STATION 561+50.. U.S. IE . -  1340.21 
Kt4 TOP OF DIKE ELEVATION - 1372.1 
KO 2 1  
RS 1 ELEV 1340.2 
RL 0.333 1340.2 
SA 0 .19 1.27 2.51 3.96 5.57 7.86 10.16 12.42 
SE 1340.2 1344 1348 1352 1356 1360 1364 1368 1372 zq 0 37 6 1  80 90 101 107 113 119 

1861 KK 148 
1852 KH SUB-BASIN 148 
1853 KM T h i s  1. t h e  T l o v  t o  Nod. 931 a t  th. CAP Canal S t ruc tur .  CAP-11. 
1854 KO 2 1  
1855 BA .03 
1866 LG .35 .35 3.90 .38 .OO 
1857 U I  210. 0 .  0. 0. 0. 0. 0. 0. 0. 0. 
1858 U1 0 .  0. 0. 0 .  0. 0. 0. 0. 0. 0. 

1859 KK C930 
1860 ROUTE NODE 93 INFLOW THROUGH PONDlNG AREA UPSTREAM OF C.A.P. CANAL 
1861 KM 30" CULVERT. STATION 571+50., U.S. IE.- 1349.50 
1862 KM TOP OF DIKE ELEVATION - 1372.1 
1863 KO 2 1  
1864 RS 1 ELEV 1349.6 
1866 RL 0.333 1349.6 
1866 SA 0 .24 1.39 
1867 SE 1349.5 1352 1356 
1868 Iq 0 20 54 

1869 KK CLR2 
1870 M CLEAR HEC-I STACK 
1871 HC 5 

1872 KK CLR3 
1873 CLEAR HEC-1 STACK 
1874 5 HC 

1 HEC-I INPUT 

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

1875 KK 19A 
1876 KO 2 1  
1877 KH SUB-BASIN 19A 
1878 KM T h i s  i s  t h e  f l o w  t o  Node 491 a t  CAP Canal S t ruc tur .  CAP-1. 
1879 84 .06 
l e a 0  LG .26 .35 4.10 .57 .OO 
lea l  U I  293. 138. 28. 0. 0 .  0. 0. 0. 0 .  
1882 U' 0. 0 .  0. 0. 0 .  0 .  0. 0 .  0 .  

PAGE 49 
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1 

LINE 

KK BC38I 
M RECALL HYDROGRAPH C38I ?I ca81 21 

KK R38-94 
KM REP. X-Sect. 1501 

!? -1 
FLOW 9 as a, s 

KK C94 
KM COHBlNE SURFACE RUNOFF AT NODE 94 
M R46-94 + 138-94 15A 

HC 3 

HEC-1 INPUT PAGE 53 

I D  ....... 1.......2.......3.......4.......5.......5.......7.......8.......9...... 1 0  

KK R94-95 
M REP. X-SECT. 1501 
RS 4 FLOW -1 
RL 2.45 91.8 
RC 0.035 0.033 0.035 5385 0.005 
RX 1250.0 1780.0 1810.0 1820.0 2070.0 2103.0 2133.0 3493.0 
:Y 103.0 92.4 93.3 91.8 91 .8  95 .1  97.0 103.0 

KK BC850 
M RECALL RESERVOIR OUTFLOW F R M  NODE 8 5  
M HYDROGRAPH C850 
:I caso 2 1  

KK R85-95 
KM X-SECT. FROM 1' C I  BELMONT MAPPING 
RS 24 FLOW -1 
RL 0.43 75.0 
RC 0.07 0.041 0.07 19114 0.005 
RX 1000.0 1500.0 1530.0 1715.0 1730.0 1845.0 1855.0 2355.0 
:Y 92.5 90.0 80.0 76.0 76.0 80.0 90.0 92.5 

KK 158 
DI SUB-BASIN 156 
BA 2 .08  
LG .35 .35 4.20 .50  .DO 
U I  167. 193. 592. 803. 955. 1138. 1395. 1965. 1930. 1521. 
U I  1284. 1052. 868. 577. 402. 288. 258. 167. 142. 51. 
U I  51. 51. 51. 51. 51. 0. 0. 0. 0. 0. 

U' 0. 0. 0. 0. 0 .  0. 0. 0. 0. 0. 

KK C95 
M COMBINE SURFACE RUNOFF AT NODE 95 
M R85-95 + 158 

HC 2 

KK R95-96 
M X-SECT. FROH 1' C I  EELWONT MAPPING 
RS 4 FLOW - 1  
RL 0.43 76.0 
RC 0.035 0.033 0.035 5 0  0.006 
RX 1000.0 1530.0 1710.0 1715.0 1730.0 1735.0 1845.0 1855.0 
:Y 85.3 80.0 77.5 76.0 76.0 77.5 80.0 90.0 

HEC-1 INPUT PAGE 54 

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

KK C95 
KM CMBINE SURFACE RUNOFF AT NODE 95 
KM R94-96 + R95-96 

HC 2 

KK R95-97 
KM REP. X-SECT. 1501 
RS 4 FLOW -1 
RL 2.45 
RC 0.035 0.033 0.035 6178 0.005 



2037 KK C97 
2038 101 COMBINE SURFACE RUNOFF AT NODE 97 
2039 101 R96-97 + 15C 
2040 HC 2 

2041 KK n97-98 
2042 YJI X-SECT. 1501 
2043 RS 11 FLOW -1 
2044 RL 2.45 91.8 
2045 PC 0.035 0.033 0.035 14784 0.006 
2046 RX 1157.8 1780.0 1810.0 1820.0 2080.0 2113.0 2143.0 3223.0 
2047 ?Y 102.4 94.4 93.3 91.8 91.8 95 .1  97.0 102.4 

2048 KK 150 
2049 101 SUB-BASIN 15D 
2050 BA 2.87 
2051 LG .35 .35 3.80 .91  .OO 
2052 U I  230. 266. 816. 1109. 1318. 1570. 1925. 2711. 2663. 2099. 
2053 U I  1772. 1451. 1197. 934. 555. 398. 356. 230. 195. 71. 
2054 U I  71. 71. 71. 71. 71. 0. 0. 0. 0. 0. 
2055 U' 0. 0. 0. 0. 0. 0. 0. 0. 0 .  0. 

1 HEC-1 INPUT PAGE 55 

....... ....... ... ..... LlNE ....... .... ....... I 0  I... 2 3.......4.......5....... 6 7 8.... 9. 10 

2056 KK C98 
2057 101 COMBINE SURFACE RUNOFF AT NODE 9 8  
2058 101 R97-98 r 150 
2059 101 T h i s  i s  t h e  f l o w  i n  J a s k ~ a b b i t  Wash p ~ i o r  t o  it', confluence 
2060 101 w i t h  t h e  nars*yampa R i v e r .  
2061 m (MAJOR BASINS 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 r [a p o r t i o n  o f  91 + 1 0  + 11) 
2062 101 + (MAJOR BASIN 15) 
2063 HC 2 

2064 KK CLR4 
2065 101 CLEAR HEC-I STACK 
2066 HC 5 

2067 KK 8C480 
2058 101 RECALL RESERVOIR OUTFLOW F R M  NODE 48 
2059 101 HYDROGRAPH C480 
2070 !I C480 2 1  

2071 KK 48-101 
2072 101 R48-101 
2073 101 X-SECT. 18AI  
2074 RS 3 FLOW - 1  
2075 RL 1.90 88.4 
2076 RC 0.03 0.033 0.03 4488 0.007 
2077 RX 1000.0 1520.0 1545.0 1549.0 1551.0 1556.0 1581.0 2101.0 
2078 ?Y 95.2 90.0 89.9 88 .4  88.4 89 .9  90.0 95.2 

2079 KK BC490 
2080 101 RECALL RESERVOIR OUTFLOW FROM NODE 49. 
2081 101 HYDROGRAPH C490 
2082 !I C490 2 1  

2083 KK 49-101 
2084 m ~ 4 9 - 1 0 1  
2085 101 X-SECT. 18A2 
2086 RS 5 FLOW -1 
2087 RL 0.51 87 .9  
2088 RC 0.045 0.039 0.045 3379 0 . 0 1  
2089 RX 1000.0 1520.0 1545.0 1549.0 1551.0 1555.0 1580.0 2100.0 
2090 ?Y 95.2 90.0 89.9 87 .9  87.9 89.9 90.0 95.2 

1 HEC-1 INPUT PAGE 56 

LINE 1 0  ....... 1.......2....... 3. ...... 4 ...... 5. . . . .5 . . . . . .7 . .  . . . . . . .  9 ...... 1 0  

2091 KK 18A 
2092 101 SUB-BASIN 18A 
2093 BA .25 
2094 LO .35 .35 2.80 1.50 .OO 
2095 U I  114. 348. 535. 464. 234. 86. 29. 18. 0. 0. 
2096 U' 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

F i l e  - 10310-6.H1 
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2097 KK C l O l  
2098 KM COMBINE SURFACE RUNOFF AT NODE 101 
2099 KM R480-101 + R490-101 + 184 
2100 KM 371.t AVENUE CROSSING 
2101 KM (MAJOR BASIN 19) + (a p e r t l o n  o r  MAJOR BASIN 18) 
2102 HC 3 

2103 KK 8C470 
2104 KM RECALL RESERVOIR OUTFLOW FROM NODE 47. 
2105 YH HYDROGRAPH C470 
2106 ?I C470 2 1  

2107 KK 47-119 
2108 YH R47-119 
2109 YH K-SECT. l 8 T l  
2110 RS 5 F L W  , -1 
2111 RL 1.19 90.4 
2112 RC 0 .03  0.034 0.03 8184 0.007 
2113 RX 1000.0 1536.0 1628.0 1633.0 1660.0 1657.0 1757.0 2233.0 
2114 B Y  99.2 93.8 95.0 91.1 90.4 94.9 94 .4  99.2 

2115 KK 18T 
2116 KM SUB-BASIN 187 
2117 0A .39 
2118 LG .35 .35 3.50 1.04 .OD 
2119 U I  89. 312. 477. 785. 588. 387. 191. 98. 45. 21. 
2120 U I  21. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
2121 li' 0 .  0 .  0. 0. 0. 0. 0. 0. 0. 0. 

2122 KK C l l 9  
2123 KM COMBINE SURFACE RUNOFF AT NODE 119 
2124 KM R470-119 + 18T 
2125 KM 371.t AVENUE CROSSING 
2126 KM (a p o r t t o n  of Majar Bastn  9) + (a p o r t i o n  o f  M a j o r  B a s i n  18) 
2127 nc 2 

1 HEC-1 INPUT PAGE 57 

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

KK 188 
KM SUB-BASIN 188 
m NODE 102 AT 371.t AVENUE 
5A 1.81 
LG .33 .35 3.90 .46 .OO 
U I  185. 390. 812. 1053. 1316. 1825. 2238. 1674. 1336. 1041. 
U I  782. 420. 311. 213. 154. 57. 67. 57. 57. 0. 
U I  0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

U1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK 18C 
KM SUB-BASIN 18C 
KM NODE 103 AT 371.t AVENUE 
BA 1.90 
LO .33 .35 3.70 .42 .OO 
U I  149. 156. 523. 699. 838. 992. 1197. 1646. 1818. 1417. 
U I  1195. 987. 820. 666. 451. 253. 245. 173. 149. 69. 
U I  45. 46. 46. 46. 46. 0. 0 .  0 .  0. 0. 

U' 0. 0. 0 .  0. 0. 0. 0. 0. 0. 0 .  

2146 KK lW4 
2147 KM SUB-8ASIN lW4 
2148 KM NODE 113 AT 371.t AVENUE 
2149 8A 1.50 
2150 LG .35 .33 4.90 .31 .OO 
2151 U I  99. 99. 247. 401. 495. 559. 555. 768. 983. 1252. 
2152 U I  1093. 907. 792. 672. 576. 487. 390. 253. 175. 163. 
2153 U I  128. 99. 86. 30. 30. 30. 30. 30. 30. 30. 
2151 U I  0. 0 .  0. 0. 0. 0. 0. 0. 0. 0 .  
2155 U1 0 .  0 .  0. 0. 0. 0. 0. 0. 0. 0 .  

2156 KK I 8 N  
2157 KM SUB-BASIN 18N 
2158 KM NODE 114 AT 371.t AVENUE AND INDIAN SCHOOL ROAD 
2159 BA 2 .40  
2160 LG .35 .33 4.90 . 3 1  .OO 
2161 U I  142. 142. 264. 511. 654. 756. 847. 974. 1113. 1395. 
2162 U I  1791. 1644. 1367. 1193. 1057. 907. 790. 682. 548. 375. 
2163 U I  251. 238. 221. 142. 142. 92. 43. 43. 43. 43. 
2164 U I  43. 43. 43. 43. 0. 0. 0. 0. 0. 0. 
2165 U' 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

1 HEC-I INPUT PAGE 58 

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

2166 KK CLR5 
2167 KM CLEAR HEC-1 STACK 
2158 HC 5 

2169 KK 180 
2170 KM SUB-BASIN 180 
2171 KM NODE 116 AT 371.t AVENUE 

100-Vnr 8Hou HEC.1 Output 

Febvuary 17, 1991 S e c t i o n  3.5.7. Page 30 



KK 18P 
M SUB-BASIN 18P 
KM NODE 116 AT INDIAN SCHOOL ROAD 
8A 1.36 
LG .35 .31 6.00 .28 .OO 
U I  2 141. 404. 548. 650. 783. 978. 1376. 
U I  820. 669. 547. 391. 227. 188. 144. 112. 
U I  34. 34. 34. 34. 0. 0. 0. 0. 

U' 0. 0 .  0. 0. 0. 0. 0. 0. 

KK 116117 
KM R116-117 
KM REP. X-SECT. l 8 E l  
RS 9 FLOW -1 
RL 0.39 88.0 
RC 0.07 0.041 0.07 7392 0.008 
RX 1000.0 1520.0 1574.0 1579.0 1603.0 1609.0 1625.0 2045.0 
?'I 96.2 91.0 90.0 88.0 88.0 91.0 92.0 96.2 

KK 189 
M SUB-BASIN 18Q 
8A 1.13 
LG .35 .35 3.90 .37 .OO 
U I  136. 381. 686. 888. 1269. 1615. 1190. 905. 
U I  231. 156. 91. 42. 42. 42. 0. 0. 

U' 0. 0. 0. 0. 0 .  0. 0. 0. 

HEC-I INPUT 

ID.......1.......2.......3.......4... .... 5 .  ...... 6.......7..... ..8.. 

PAGE 59 

..... 9......10 

1 

LINE 

KK C117 
M CDl8lNE SURFACE RUNOFF AT NODE 117 
M 116117 + 189 
M T h i s  4 %  t h a  flow a t  I n t e r s t a t e - 1 0  crossing 110-6 

HC 2 

KK CLR6 
KM CLEAR HEC-1 STACK 

HC 6 

KK 18R 
M SUB-BASIN 18R 
M NODE 118 AT INDIAN SCHOOL ROAD 
BA 2.17 
LG .35 .34 4.30 .34 .OO 
U I  124. 124. 205. 438. 552. 643. 723. 817. 
U I  1448. 1566. 1279. 1105. 985. 854. 749. 645. 
U 1  285. 219. 204. 177. 124. 124. 71. 38. 
U I  38. 38. 38. 38. 38. 0. 0. 0. 

U' 0. 0 .  0 .  0. 0. 0. 0. 0. 

KK 118-64 
M R118-64 
KH REP. X-SECT. 1 8 E l  
RS 10 FLOW - 1  
RL 0.40 88.0 
RC 0.07 0.041 0.07 8818 0.006 
RX 1000.0 1520.0 1574.0 1579.0 1603.0 1609.0 1625.0 2045.0 
RY 96.2 91.0 90.0 88.0 88.0 91.0 92.0 96.2 

KK 18s 
KM SUB-BASIN 185 
BA 1.35 
LG .35 .34 4.50 .38 .OO 
U I  142. 320. 641. 827. 1045. 1520. 1636. 1222. 
U1 513. 268. 219. 142. 74. 44. 44. 44. 

0. 
U1 0. 

0. 0 .  0 .  0. 0 .  0. 0. 

U' 0. 0 .  0. 0. 0 .  0. 0. 

HEC-1 INPUT 

ID... .... 1.......2.......3.......4.......5 ....... 6.......7. ...... 8. 

PAGE 60 

...... 9......10 

1 

LINE 

KK C64 
M COMBINE SURFACE RUNOFF AT NODE 6 4  
M 118-64 r 18s 
KM T h l s  i s  t h e  flow a t  I n t c r l t a t e - 1 0  c ross ing  110-12 
HC 2 

KK 18D 
KM SUB-BASIN 180 
KM HEADWATERS OF PHILLIPS WASH 
KM NODE 104 
8A 3.60 
LG .35 .35 3.90 .45 .OO 
U I  247. 247. 677. 1038. 1274. 1462. 1714. 2023. 2697. 3128. 

S e c t i o n  3.5.7. Page 3 1  
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LINE 

2348 
2349 

1 

LINE 

KK 108109 
KM R108-109 
Kn REP. X-SECT. l 8 F l  
RS 6 FLW -1 
RL 0.27 82.5 
RC 0.05 0.037 0.05 15210 0.017 
RX 1000.0 1510.0 1560.0 1570.0 1590.0 1595.0 1520.0 1822.0 
!Y 95.1 90.0 87.5 82.5 82.5 84.5 85.0 95.1 

KK I 8 1  
KH SUB-BASIN 181 
BA 2.57 
LG .35 .36 6.20 .31 .OO 
U I  222. 326. 842. 1123. 1343. 1638. 2210. 2752. 2172. 1789. 
U I  1455. 1180. 913. 525. 380. 314. 222. 136. 68. 68. 
U I  68. 68. 68. 0 .  0. 0 .  0. 0. 0. 0 .  

U' 0. 0. 0. 0. 0. 0 .  0. 0. 0. 0 .  

KK C109 
KM COMBINE SURFACE RUNOFF AT NOOE 109 
KU 108109 + 181 
KM c r o s s i n g  a t  I n d i a n  School Road 

HC 2 

KK 109110 
Kn R109-110 
Kn REP. X-SECT. 18E1 
RS 14 F L W  -1 
RL 0.52 88.0 
RC 0.07 0.041 0.07 14203 0.006 

HEC-1 INPUT 

KK 185 
Kn SUB-BASIN 185 
BA 2.35 
LG .35 .35 4.20 .48 .OO 
U I  226. 428. 946. 1232. 1516. 1958. 2794. 2294. 1832. 1457. 
U I  1154. 808. 438. 373. 232. 172. 69. 69. 69. 69. 
U I  0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

U' 0. 0. 0. 0. 0. 0. 0. 0. 0 .  0. 

KK C l l O  
Kn COMBINE SURFACE RUNOFF AT NOOE 110 
Kn 109110 + 18J 
~ 7 4  Th i s  1% t h e  f l o w  a t  I n t e r s t a t e - l o  c r o s s i n g  110-25 

HC 2 

KK 18L 
KM SUB-BASIN 18L 
KM Thts  i s  t h e  f l o w  p r i o r  t o  i t ' s  son f l ucncc  w i t h  t h e  Hassayamps R i v e r  
KM NODE 112 
8A 2.40 
LG .35 .35 4 4 0  .48 .OO 
U I  253. 568. 1139. 1470. 1860. 2702. 2908. 2172. 1711. 1323. 
U I  912. 476. 389. 253. 132. 77. 77. 77. 77. 0 .  
U I  0. 0. 0. 0. 0. 0 .  0. 0 .  0. 0. 

U1 0. 0. 0. 0. 0. 0. 0. 0 .  0. 0. 

KK CLR8 
KM .CLEAR HEC-1 STACK 
KO 5 0 

HC 3 

PAGE 63 

KK lOCl  
KM SUB-BASIN lOC l  
KM Thts  i s  f l ow  a t  a v u l t u r e  Mine Road c r o s s i n g  f o r  i n f o r m a t i o n  on l y .  
8A 1.43 
LG .35 .35 4.20 .65 .OO 
U1 138. 260. 576. 750. 922. 1192. 1700. 1396. 1115. 887. 
U I  702. 492. 257. 227. 141. 104. 42. 42. 42. 42. 
U I  0. 0. 0. 0. 0 .  0. 0. 0. 0 .  0. 

U1 0. 0. 0. 0. 0 .  0. 0. 0. 0 .  0. 

HEC-1 INPUT PAGE 64 

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

KK 10C2 
KM SUB-BASIN lOC2 
KM Th t s  1% an i n t e r m e d i a t e  f l o w  f o r  i n f o r m a t i o n  on l y .  
8A 4.23 
LG .35 .36 4.10 .62 .OO 
U I  291. 291. 796. 1219. 1497. 1718. 2013. 2377. 3168. 3675. 
U I  2934. 2486. 2150. 1811. 1529. 1270. 899. 518. 488. 414. 
U I  291. 273. 89. 89. 89. 89. 89. 89. 89. 0. 
U I  0. 0. 0. 0. 0. 0 .  0 .  0. 0 .  0. 

U' 0. 0. 0 .  0. 0. 0 .  0. 0. 0 .  0. 

F i l e  - 10310-5.H1 
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2396 KK 10K1 
2397 KM SUB-BASIN l O K l  
2398 KM T h i s  t s  f l o w  a t  a Vul tur .  Min. Road c r o s s i n g  f o r  t n f o m a t t o n  o n l y .  
2399 BA .88 
2400 LG . I 6  .35 5.50 .43 .OO 
2401 U I  96. 206. 466. 660. 8 4 .  989. 520. 523. 445. 372. 
2402 U I  293. 237. 209. 163. 123. 107. 87. 73. 54. 47. 
240.7 UI 47. 24. la.  18. 18. 18. 18. 18. 0. 0 .  
2404 U1 0. 0. 0. 0. 0. 0. 0 .  0. 0. 0 .  

2405 KK 10K2 
2406 KM SUB-BASIN ]OK2 
2407 KM T h t s  i s  an tntermedtat .  f l o w  f o r  i n l o m a t i o n  o n l y .  
2408 6 1  4.55 
2409 LO .35 .35 4.90 .42 .OO 
2410 U I  295. 295. 706. 1170. 1455. 1573. 1919. 2233. 2753. 3583. 
2411 U I  3422. 2801. 2431. 2102. 1794. 1523. 1274. 912. 540. 500. 
2412 U I  459. 295. 296. 143. 91. 91. 91. 91. 91. 91. 
2413 U I  91. 0. 0. 0. 0. 0 .  0. 0. 0. 0. 
2414 U' 0. 0. 0. 0. 0. 0. 0. 0 .  0. 0. 

2415 KK lOMl  
2416 KM SUB-BASIN lOMl 
2417 KM T h i s  1s  f l o w  a t  s V u l t u r e  Mina  Road c r o s s t n g  f o r  i n f o m a t i o n  o n l y .  
2418 8A 1.85 
2419 LG .22 .30 8.20 . I 0  .OO 
2420 U I  231. 631. 1326. 1788. 2491. 1579. 1268. 0 5  862. 637. 
2421 U I  534. 425. 312. 260. 200. 172. I .  I .  76. 44. 
2422 U I  44. 44. 44. 44. 0. 0. 0. 0. 0. 0 .  
2423 Y1 0. 0. 0 .  0. 0. 0. 0 .  0. 0. 0 .  

1 HEC-I INPUT PAGE 65 

LINE I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 1 0  

lOMZ 
SUB-BASIN 10M2 
T h i s  1. f l o w  a t  a Vu l tu r .  M ine  

1.48 
. I 7  .32 7.40 . I 6  

122. 148. 403. 642. 
517. 548. 4 8  401. 
133. 122. 93. 93. 
23. 23. 23. 23. 

0 .  0. 0. 0. 

Road c r o s s i n g  f o r  i n f o r m a t i o n  o n l y .  

2434 KK lOM3 
2435 KM SUB-BASIN 10M3 
2436 KM T h i s  1s  an i n t . m e d i s t e  f l o w  f o r  i n f o m a t i o n  o n l y .  
2437 6A 2.84 
2438 LG .23 .35 5.70 .24 .OO 
2439 U I  195. 195. 458. 797. 1133. 1314. 1527. 1913. 2236. 1452. 
2440 U I  1219. 1109. 996. 905. 805. 714. 615. 508. 4 437. 
2441 U I  388. 321. 250. 246. 2 212. 150. 150. 5 95. 
2442 U I  95. 95. 95. 67. 37. 37. 37. 37. 37. 37. 
2443 U I  37. 37. 37. 37. 37. 0. 0. 0. 0. 0. 
2444 U' 0. 0. 0. 0. 0. 0. 0. 0. 0. 0 .  

FLWD HYDROGRAPH PACKAGE (HEC-1) : 
SEPTEMBER 1990 

VERSION 4.0 

RUN DATE 02/17/1991 TIME 13:00:38 : ......................................... 

FCOHC JACKRABBIT WASH. PROJECT NO. 10310 
100-YEAR S-HOUR DURATION STORM 
FILENWE- 10310-6.H1. 15FE691 

5 10 OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
l PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYOROGRAPH TIME DATA 
NMlN 5 MINUTES I N  CCUPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
IT IHE 0000 STARTING TIME 

1 0 1  NUMBER OF HYDROGRAPH ORDINATES 
NDOATE Nq 1 0 ENDING DATE 
NDTlME 0820 ENDING TIME 
ICENT 19 CENTURY MARK 

COHPUTATION INTERVAL .O8 HOURS 
TOTAL TlME BASE 8.33 HOURS 

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

U.S. ARMY CORPS OF ENGINEERS . 
HYDROLOGIC ENGINEERING CENTER 

509 SECOND STREET 
DAVIS. CALIFORNIA 95616 

(916) 756-1104 



7 JO INDEX STORM NO. 1 
STRM 3.30 PRECIPITATION DEPTH 
TROA .O1 TRANSPOSITION DRAINAGE AREA 

8 P I  PRECIPITATION PATTERN . 00 .oo .oo .oo .oo .oo .oo .oo .oo .oo 
. 0 0  . 00 .oo .oo .oo .oo .oo . 00 .on .oo 
.oo . 00 . 00 .oo .oo .oo .oo .oo .oo .oo 
.oo .oo . 00 .01 . 0 1  .01  .01 . 0 1  . 0 1  .03 
.03 .03 .05 .05 .05 .15 .15 .15 .03 .03 
.03 .01 .O1 . 0 1  .O1 .O1 .01 .oo .oo .oo 
.oo .oo .oo . 00 .oo .oo .oo .oo . 00 .oo 
.oo .oo 

1 1  JO INDEX STORM NO. 2 
STRM 3.28 PRECIPITATION DEPTH 
TRDA .50 TRANSPOSITION DRAINAGE AREA 

0 P I  PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .DO .oo .01  .01 .01 .O1 .01 . 0 1  .03 

.03 .03 .05 .05 .05 .15 .15 .15 .03 .03 

.03 .O1 .01 . 0 1  .O1 .O1 .01 .oo .oo .oo 

.oo .oo .oo .oo .DO . 00 .oo .oo . 00 .oo 

.oo .oo 

12 JD INOEX STORM NO. 3 
STRM 3.23 PRECIPITATION DEPTH 
TRDA 2.80 TRANSPOSITION ORAINAGE ARE& 

13 P I  PREClPITATION PATTERN 
.oo . 00 .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo . 00 .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo . 00 .oo .oo .oo 
.oo . 00 .oo . 0 1  .01 .01  .01 .O1 .01 .03 
.03 .03 .07 .07 .07 .08 .08 .08 .05 .05 
.05 .02 .02 .OZ .01  .O1 .O1 .oo .oo .oo 
.oo .OO .oo .oo . 00 .oo .oo .oo .oo .oo 
.oo .oo 

16 SD INDEX STRM NO' 
3.04 PRECIPITATION DEPTH 

TROA 16.00 TRANSPOSITION DRAINAGE AREA 

17 P I  PRECIPlTATION PATTERN 
.O1 .01 .oo .oo .oo .oo .oo .oo .oo .01 
. 0 1  .O1 .oo .O1 .oo .oo .oo .oo .oo .oo 
.oo .oo .01  .oo .oo .oo .oo . 0 1  . 0 1  .O1 
. 0 1  . 0 1  .01  .01 .01 .01 .OZ .02 .02 .03 
.03 .03 .06 .06 .06 .07 .07 .07 .04 .04 
.04 .02  .02 .OZ .01 .O1 .Ol .01 . 0 1  ' .01 
. 00 . 00 . 00 .oo . 00 . 00 .oo .oo .oo .oo 
.oo .a0 

20  JD INDEX STORM NO. 5 
STRM 2.67 PRECIPlTATION DEPTH 
TRDA 90.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.Ol  .01 .01  .oo .oo .oo . 0 1  . 0 1  . 0 1  .Ol 
.01  .O1 .01  .O1 .Ol .Ol  . 0 1  .01 .O1 .01 
.01  .01  . O I  .01 .O1 .O1 . 0 1  . 0 1  . 0 1  .01  
. 0 1  . 0 1  . 0 1  .01 .01 .O l  .02 .02 .02 .03 
.03 .03 .05 .05 .05 .05 .05 .05 .04 .04 
.04 .OZ . 0 2  .02 .02 .02 .02 .O1 .01 .01  
.O1 .01 .O1 .01  .01  .O1 .O1 .O l  .01 . 0 1  
.01 .01 

24 JO INDEX STORM NO. 6 
STRM 1.88 PRECIPITATION DEPTH 
TRDA 500.00 TRANSPOSITION DRAINAGE AREA 

25 P I  PRECIPITATION PATTERN 
. 0 1  . 0 1  .01  .01 .O1 .Ol . O l  .01 . 0 1  .01 
. 0 1  . 0 1  .01  .01 .01 .01  . 0 1  .01 . 0 1  .O1 
. 0 1  . 0 1  .O1 .O1 .01 .01  .O1 .Ol . 0 1  .01  
. 0 1  . 0 1  .01  .01 .01 .O1 .OZ .02 .02  .03 
.03 .03 .04 .04 .04 .04 .04 .04 .04 .04 
.04 .03 .03 .03 .02 .02  .OZ .oo .oo .oo 
. 00 .oo . 00 .oo .oo .oo .oo .oo .oo .oo 
.oo .oo 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOUT 
ISAV1 
ISAV2 

TIHlNT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

1 0 1  
,083 

PRINT CONTROL 
PLOT CONTROL 
HYOROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVE0 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL I N  HOURS 

375 B I  READ STATION C12.1 HYOROGRAPH FRCU UNIT 2 1  

F i l e  - 10310-6.H1 



OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

I O U 1  
I S A V I  
ISAV2 

TIMINT 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

I W T  
l S A V l  
ISAVZ 

TIMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

1 0 1  
,083  

1162  KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0 .  HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COHPUTED HYDROGRAPH 

IOUT 22 SAVE HVOROGRAPH ON THIS  UNIT  
I S A V l  1 FIRST ORDINATE PUNCHED OR SAVED 
lSAV2 101 LAST ORDINATE PUNCHED OR SAVED 

T IMINT ,083 TIME INTERVAL I N  HOURS 

1333  B I  READ STATION R72-81 HYDROGRAPH FROH UNIT  2 2  

1358  8 1  READ STATION C82.1 HYDROGRAPH FROM UNIT  2 1  

1407 8 1  READ STATION C84.1 HYDROGRAPH FROM UNIT  2 1  

1 4 4 1  8 1  READ STATION C381.1 HYDROGRAPH FROM UNIT  2 1  

100-V.u aHow HEC-I Output 

F e b r u a r y  17,  1 9 9 1  S e c t i o n  3.5.7. Page 3 6  



OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOUT 
ISAV1 
ISAVZ 

TIMINT 

VARIABLES 
5 
0 

0 .  
0 

2 1  
1 

101 
,083 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOU1 
I S A V l  
ISAVZ 

TIMINT 

VARIABLES 
5 
0 

0 .  
0 

2 1  
1 

1 0 1  
.083 

1642  KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 

I O U 1  2 1  SAVE HYOROGRAPH ON THIS UNIT 
I S A V l  1 FIRST ORDINATE PUNCHED OR SAVED 
ISAVZ 1 0 1  LAST ORDINATE PUNCHED OR SAVED 

TIMINT ,083 TIME INTERVAL I N  HOURS 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

I O U 1  
I S A V l  
ISAVZ 

TIMINT 

VARIABLES 
5 PRINT CONTROL 
0 PLOT CONTROL 

0. HYOROGRAPH PLOT SCALE 
0 PUNCH COMPUTED HYDROGRAPH 

2 1  SAVE HYDROGRAPH ON THIS UNIT 
1 FIRST ORDINATE PUNCHED OR SAVED 

1 0 1  LAST ORDINATE PUNCHED OR SAVED 
,083  TIME INTERVAL I N  HOURS 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOUT 
I S A V l  
ISAVZ 

TIMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

1 0 1  
,083  

F i l e  - 10310-6.H1 
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VARIABLES 
5 
0 

0. 
0 

21 
1 

101 
.083 

VARIABLES 
5 
0 

0 .  
0 

21 
1 

101 
,083 

VARIABLES 
5 
0 
0. 
0 

21 
1 

101 
,083 



OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

I W T  
I S A V l  
ISAV2  

T IMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

1 0 1  
,083 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOUT 
l S A V l  
ISAV2  

T IMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

1 0 1  
,083 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOUT 
ISAV1 
1SAV2 

T I H I N T  

VARIABLES 
5 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOUT 
ISAV1 
ISAVP 

T I H I N T  

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOUT 
I S A V l  
ISAVP 

T IMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

1 0 1  
,083 

100.YH1 SHow HEC-1 Outpuf 
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1863  KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 

I O U 1  2 1  SAVE HYDROGRAPH ON THIS  UNIT 
I S A V l  1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 1 0 1  LAST ORDINATE PUNCHED OR SAVED 

T IMINT ,083  TIME INTERVAL I N  HWRS 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOUT 
I S A V l  
ISAVZ 

TIMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

1 0 1  
.083 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH CWPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS  UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL I N  HOURS 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOUT 
I S A V l  
ISAV2 

T IMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

1 0 1  
,083 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYOROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL I N  HOURS 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOUT 
I S A V l  
ISAV2 

TIMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

1 0 1  
,083 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYOROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHEO OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL I N  HOURS 

1907  KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 

IOUT 2 1  SAVE HYDROGRAPH ON THIS UNIT 
ISAV1  1 FIRST ORDINATE PUNCHED OR SAVED 
1SAV2 1 0 1  LAST ORDINATE PUNCHED OR SAVED 

T IMINT ,083  TIME INTERVAL I N  HOURS 

1916  B I  READ STATION COO0 HYDROGRAPH FROM UNIT 2 1  

1952  B I  READ STATION C460 HYDROGRAPH FROn UNIT  2 1  

1962  B I  READ STATION C 3 8 I  HYDROGRAPH FROM UNIT 2 1  

1 9 9 2  B I  READ STATION C85O HYOROGRAPH FROM UNIT 2 1  

2070  B I  READ STATION C480 HYDROGRAPH FROM UNIT 2 1  

2082  8 1  READ STATION C490 HYDROGRAPH FROM UNIT 2 1  

2106  B I  READ STATION C470 HYDROGRAPH FROM UNIT 2 1  
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO 

100-V..r S H o v  HEC-I Oufpuf 
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2375 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 

1 
RUNOFF SUmARY 

FLOW I N  CUBIC FEET PER SECOND 
TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
OPERATION STATION FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ I A  6498. 4.42 967. 696. 696. 

ROUTEO TO 
+ R l - 2  5778. 4.83 967. 596. 696. 

HYOROGRAPH AT 
+ l B  5802. 4.33 822. 592. 592. 

2 COMBINED AT 
+ C2 8095. 4.67 1624. 1169. 1169. 

ROUTED TO 
+ R2-4 7380. 5.17 1618. 1165. 1165. 

HYDROGRAPH AT 
1C 1451. 4.25 133. 96. 96. 

ROUTED TO 
R3-4 865. 5.17 132. 95. 95. 

HYOROGRAPH AT 
+ I D  4013. 4.33 546. 393. 393. 

3 COMBINED AT 
+ C4 7783. 5.17 2078. 1496. 1496. 

ROUTED TO 
R4-7 7306. 5.50 2047. 1474. 1474. 

HYDROGRAPH AT 
1E 1756. 4.25 177. 128. 128. 

ROUTED TO 
R5-7 1510. 4.50 176. 127. 127. 

HYDROGRAPH AT 
+ I F  2294. 4.50 445. 321. 321. 

ROUTEO TO 
R6-7 2208. 4.67 443. 319. 319. 

HYOROGRAPH AT 
1G 2537. 4.33 292. 210. 210. 

4 CDHBINEO AT 
C7 7441. 5.42 2483. 1788. 1788. 

ROUTED TO 
+ R7-8 7276. 5.58 2463. 1774. 1774. 

HYOROGRAPH AT 

2 COMBINED AT 

ROUTEO TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTEO TO 

HYOROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYOROGRAPH AT 

2 COMBINED AT 

HYOROGRAPH AT 

ROUTED TO 
R13-14 4629. 4.67 904. 651. 651. 

HYOROGRAPH AT 
2B 2351. 4.42 390. 281. 281. 

2 COMBINE0 AT 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 

100-Vsar 8Hour HEC-1 Ournut 
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ROUTED TO 

HYDROGRAPH AT 

2 CM8INED AT 

ROUTED TO 

HYDROGRAPH AT 

2 CMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 CMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 CMBINED AT 

HYOROGRAPH AT 

2 CMBINEO AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYOROGRAPH AT 

HYDROGRAPH AT 

5 CDlBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 CMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 CMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 CM8INEO AT 

ROUTED TO 

2 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

1 0 0 . V ~  #How HE-1  Oulpul 
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HYOROGRAPH AT 

3 CMBINEO AT 

ROUTEO TO 

HYOROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYOROGRAPH AT 

2 CMBINEO AT 

ROUTEO TO 

HYOROGRAPH AT 

ROUTEO TO 

HYDROGRAPH AT 

2 COMBINE0 AT 

ROUTED TO 

2 COMBINED AT 

ROUTEO TO 

HYDROGRAPH AT 

2 CMBINEO AT 

HYDROGRAPH AT 

ROUTED TO 

HYOROGRAPH AT 

2 COMBINED AT 

ROUTEO TO 

HYOROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HIOROGRAPH AT 

2 COMBINE0 AT 

ROUTED TO 

HYOROGRAPH AT 

2 CMBlNED AT 

ROUTEO TO 

HYDROGRAPH AT 

2 CMBINEO AT 

HYOROGRAPH AT 

ROUTEO TO 

HYDROGRAPH AT 

100-V-r O + b u  HEC-1 Oufpuf 
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2 COMBINED AT 
C51 

ROUTEO TO 
R51-57 

HYDROGRAPH AT 
1 0 0  

ROUTED TO 
R52-55 

HYOROGRAPH AT 
10E 

2 COMBINED AT 
C55 

ROUTEO TO 
R55-57 

2 COMBINEO AT 
C57 

ROUTEO TO 
R57-58 

HYOROGRAPH AT 
10C 

2 COMBINED AT 
C58 

ROUTED TO 
R58-69 

HYDROGRAPH AT 
10F  

ROUTED TO 
R53-54 

HYDROGRAPH AT 
1 0 0  

2 COMBINED AT 
C54 

ROUTEO TO 
R54-59 

HYOROGRAPH AT 
10H 

3 COMBINEO AT 
C59 

RWTED TO 
R59-61  

HYOROGRAPH AT 
1 0 1  

ROUTEO TO 
R60-61 

HYOROGRAPH AT 
1 0 J  

3 COMBINEO AT 
C61 

ROUTED TO 
R61-82 

HYDROGRAPH AT 
1 0 L  

2 COMBINED AT 
C82.1 

HYDROGRAPH AT 
10M 

ROUTED TO 
R67-58 

HYDROGRAPH AT < \ \  1 
1OK 

ROUTEO TO 
R63-68 

HYDROGRAPH AT 
ION 

3 COMBlNED AT 
C68 

ROUTED TO 
R58-72 

HYOROGRAPH AT 
1 0 s  

ROUTED TO 
R70-71 

HYOROGRAPH AT 
1 0 1  

ROUTED TO 
R69-71 

1 0 0 . V l r  e.Hour HE04 Oufpuf 
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HYOROGRAPH AT 
IOU 

3 COHBINEO AT 
C71 

ROUTEO TO 
R71-72 

2 COHBINED AT 
C72 

ROUTED TO 
R72-81 

HYOROGRAPH AT 
10Q 

ROUTEO TO 
R75-76 

HYDROGRAPH AT 
100 

ROUTEO TO 
R73-74 

HYDROGRAPH AT 
10P 

2 COMBINED AT 
C74 

ROUTED TO 
R74-76 

HYDROGRAPH AT 
10R 

3 CCUBINED AT 
C76 

ROUTEO TO 
R76-77 

HYOROGRAPH AT 
10v 

2 COHBINEO AT 
C77 

ROUTED TO 
R77-80 

HYOROGRAPH AT 
tow 

ROUTEO 1 0  
R78-79 

HYOROGRAPH AT 
l o x  

2 COHBINEO AT 
C79 

ROUTEO TO 
R79-80 

HYOROGRAPH AT 
IOY 

3 CCNBINEO AT 
C80 

ROUTED TO 
R8O-81 

HYDROGRAPH AT 
BR7281 

2 COHBINED AT 
C81 

ROUTEO TO 
RBI-82 

HYDROGRAPH AT 
1 0 1  

HYOROGRAPH AT 
BC82.1 

3 COHBINEO AT 
C82 

ROUTED TO 
R82-84 

HYDROGRAPH AT 
IOAA 

ROUTEO TO 
R83-84 

HYOROGRAPH AT 
10AB 

3 COHBINEO AT 
C84.2 

HYOROGRAPH AT 
BC84.1 

364. 262. 

1018. 733. 

1000. 720. 

1641. 1181. 

1528. 1100. 

367. 264. 

359. 258. 

613. 441. 

598. 430. 

779. 561. 

1263. 909. 

1230. 885. 

569. 409. 

1822. 1312. 

1688. 1215. 

296. 213. 

1874. 1349. 

1710. 1232. 

936. 674. 

910. 655. 

405. 292. 

1215. 875. 

994. 716. 

321. 231. 

2412. 1737. 

2118. 1525. 

1528. 1100. 

2739. 1972. 

2347. 1690. 

245. 177. 

855. 616. 

2347. 1690. 

1628. 1172. 

210. 151. 

123. 89. 

477. 344. 

1743. 1255. 

1197. 862. 

100-Vaar e*ur HEC.1 Oufgut 
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2 COHBINEO AT 

ROUTEO TO 

HYOROGRAPH AT 
+ 

Z COHBINEO AT 

HYDROGRAPH AT 

2 COMBINED AT 

5 COMBINED AT 

HYOROGRAPH AT 

ROUTEO TO 

HYDROGRAPH AT 

2 COHBlNEO AT 

ROUTEO TO 

HYOROGRAPH AT 

ROUTEO TO 

HYDROGRAPH AT 

ROUTEO TO 

2 CMBlNEO AT 

ROUTEO TO 

HYOROGRAPH AT 
+ 

HYDROGRAPH AT + 
3 COHBINEO AT 

DIVERSION TO 

HYOROGRAPH AT 

ROUTEO TO 

HYOROGRAPH AT + 
2 C W I N E O  AT 

ROUTEO TO 

HYOROGRAPH AT 

DIVERSION TO 

HYOROGRAPH AT 

RWTEO TO 

HYOROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTEO TO 
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ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 
+ 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTE0 TO 

5 COMBINED AT 

5 CMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 
+ 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED 10 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBlNED AT 

100'Y.a~ SHour HEC-1 Output 
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ROUTED TO 
R94-96 

HYDROGRAPH AT 
BC850 

ROUTED TO 
R85-95 

HYDROGRAPH AT 
158 

2 CMBINED AT 
C95 

ROUTED TO 
R95-96 

2 CMBINED AT 
C96 

ROUTED TO 
R96-97 

HIOROGPAPH AT 
1 s t  

2 COHBINED AT 
C97 

ROUTED TO 
R97-98 

HYDROGRAPH AT 
150 

2 CCMBINEO AT 
C98 

5 CMBlNED AT 
CLR4 

HYDROGRAPH AT 
8C480 

ROUTED TO 
48-101 

HYDROGRAPH AT 
8C490 

ROUTED TO 
49-101 

HYDROGRAPH AT 
18A 

3 CDl8lNED AT 
C l O l  

HYOROGRAPH AT 
8C470 

ROUTED TO 
47-119 

HYDROGRAPH AT 
1 8 1  

2 COHBINED AT 
C119 

HYDROGRAPH AT 
188 

HYDROGRAPH AT 
18C 

HYDROGRAPH AT 
led4 

HYDROGRAPH AT 
18N 

5 CM8lNEO AT 
CLRS 

HYDROGRAPH AT 
180 

HYDROGRAPH AT 
18P 

ROUTED TO 
116117 

HYDROGRAPH AT 
189 

2 COHBINED AT 
C117 

5 COHBINED AT 
CLRS 

HYDROGRAPH AT 
18R 

ROUTED TO 
118-64 

HYOROGRAPH AT 
18s 

213. 154. 

140. 101. 

59. 42. 

218. 157. 

238. 171. 

225. 162. 

221. 159. 

163. 118. 

69. 50. 

163. 118. 

60. 43. 

130. 94. 

60. 43. 

753. 549. 

98. 71. 

94. 68. 

0. 0. 

0. 0. 

22. 15. 

102. 74. 

259. 187. 

187. 134. 

40. 29. 

189. 136. 

214. 154. 

240. 173. 

213. 154. 

320. 230. 

632. 455. 

121. 87. 

197. 142. 

195. 141. 

161. 116. 

323. 232. 

1216. 876. 

289. 208. 

286. 206. 

179. 129. 

100-Y.., a*", HE-1 OW," 
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2 COMBINED AT 

HYOROGRAPH AT 

ROUTE0 TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYOROGRAPH AT 

HYDROGRAPH AT 

5 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 
+ 

2 COMBINED AT 

ROUTED TO 

HYOROGRAPH AT 

2 COMBINED AT 
+ 

3 COMBlNEO AT 

HYDROGRAPH AT 

+ 
HYDROGRAPH AT 

* 

HYDROGRAPH AT 
+ 

HYOROGRAPH AT 
+ 

HYOROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

NORMAL END OF HEC-1 

100-Vaar e-ur HEC-1 oumm 

February 17. 1991 

300. 

271. 

265. 

290. 

479. 

472. 

78. 

517. 

197. 

74. 

1159. 

202. 

ZOO. 

217. 

364. 

357. 

178. 

504. 

177. 

1159. 

96. 

219. 

83. 

310. 

261. 

188. 

295. 



Table R-6 
Infiltration Loss Rates at CAP Structures 

10310-R February 25, 1991 Page 3-30 

Structure 

CAP-1 

CAP-2 

CAP3 

CAP-4 

CAP4 

CAP-7 

CAP-8 

CAP-9 

CAP-10 

CAP-1 1 

Loss Rate 

(cfslacre) 

0.494 

0.101 

0.434 

0.272 

0.434 

0.434 

0.333 

0.333 

0.333 

0.333 

SCS Soil 

Mapunit 

123 

48 

117 

20 

117 

117 

71 

71 

7 1 

7 1 

XKSAT 

( i )  

0.49 

0.10 

0.43 

0.27 

0.43 

0.43 

0.33 

0.33 

0.33 

0.33 



" FLOOD HYDROGRAPH PACKAGE (HEC-I1 : 
SEPTEMBER 1990  

VERSION 4.0 

" RUN OATE 02 /17 /1931  TIME 13:14:37 : "".....".".***.....""........"""""""""""" 

- U.S. ARMY CORPS OF ENGINEERS . 
HYDROLOGIC ENGINEERING CENTER : 

6 0 9  SECOND STREET 
DAVIS. CALIFORNIA 95616  

(9161 766-1104 

x X XXXXXXX X X X X X  X 
X X X  X X X X  
X X X  X X 
XXXXXXX X X X X  X X X X X X  X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX X X X  

THIS PROGRW REPLACES ALL  PREVIOUS VERSIONS OF HEC-1 KNWN AS HECl (JAN 7 3 1 .  HECIGS. HECIOB. AND HEClKW 
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1 

LINE 

HEC-1 INPUT 

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

I D  FCDMC JACKRABBIT WASH, PROJECT NO. 10310 
I D  100-YEAR 24-HOUR DURATION STORM 
I 0  FILENAME- 10310-24.H1, 15FE891 

KK 1A 
KM SUB-8ASIN 1A 
KM HEADWATERS OF JACKRABBIT WASH 
Kt4 NODE 1 
BA 5.69 
LG .34 . 3 1  6.9 . I 6  .OO 
U I  662. 1323. 2847. 3588. 4580. 6146. 8158. 6346. 5091. 4008. 
U I  3115. 1927. 1145. 935. 662. 297. 203. 203. 203. 203. 

0. 0 .  0. 0. 0. 0. 0 .  0. 0. 0. U' 

PAGE 1 

KK R1-2 
Kt4 REP. X-SECT. I D 1  
RS 5 FLOW -1 
RL 0.03 92.2 
RC 0.035 0.038 0.035 4224 0 .001 
RX 510.0 1510.0 1585.0 1596.0 1500.0 1612.0 1562.0 2262.0 
RY 99.7 94.1 93.5 92.2 92.2 93.6 94.9 99.7 

HEC-1 INPUT PAGE 2 

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

KK 1 8  
KH SUB-BASIN 18 
BA 5.70 
LG .34 . 3 1  6 .80  . I 7  .OO 
U I  619. 1479. 2858. 3690. 4744. 7138. 6519. 5048. 3917. 2972. U I  1776. 1052. 793. 560. 190. 190. 190. 190. 0. 0. 

KK C2 
KM COnBINE SURFACE RUNOFF AT NODE 2 
KM 1A + 18 

tC 2 

KK R2-4 
KM X-SECT. 101 
RS 7 FLOW -1 
RL 0 .03  92.2 
RC 0.035 0.038 0.035 6917 0.002 
RX 510.0 1510.0 1585.0 1596.0 1500.0 1612.0 1662.0 2262.0 
!V 99.7 94 .1  9 92.2 92.2 93.6 94.9 99.7 

KK 1C 
KM SUB-BASIN 1C 
Kt4 NODE 3 AT AGUILA ROAD 

KK R3-4 
KM REP. X-SECT. I D 1  
R5 13 FLDW - 1  
RL 0.17 92.2 
RC 0.035 0 0 3 8  0.035 11299 0.005 
RX 510.0 15io.o 15as.o 1sss .o  1600.0 1612.0 1 6 ~ 2 . 0  2262.0 
?Y 99.7 9 4  93.5 92.2 92.2 93.5 94.9 99.7 

KK 1 0  
KM SUB-BASIN 1 0  
BA 3.27 
LG .35 .29 7 .30  .14 .OO 
U I  408. 1217. 2110. 2751. 4054. 4667. 3353. 2500. 1789. 890. 
!I 630. 408. 145. 125. 125. 125. 0 .  0. 0. 0. 

F i l e  - 10310-24.W 
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HEC-1 INPUT 

....... LINE I D  1.......2.......3.......4.......5.......5.......7.......8.......9...... 10 

7 1  KK C4 
7 2  KM COMBINE SURFACE RUNOFF AT NODE 4 
73  KM R3-4 + 1C + 1 0  
7 4  HC 3 

75  KK R4-7 
76  KM INTERPOMTE BETWEEN X-SECT. I D 1  AND 1H1 
77 RS 4 FLCU - 1  
78  RL 2.45 91.8 
79  RC 0.035 0.03 0.035 5019 0.004 
00  RX 515.0 1515.0 1578.0 1592.0 1501.0 1612.0 1562.0 2287.0 
8 1  ?Y 102.0 97.0 96.5 91.8 91.8 96.0 97.0 102.0 

8 2  KK 1E 
83 K n  SUB-BASIN 1E 
8 4  KM NODE 5 AT AWILA ROAD 
85 BA 1.11 
8 6  LG .27 .35 4.90 .25 .OO 
87 U I  155. 556. 874. 1211. 1849. 1399. 1016. 598. 332. 219. 

8 8  :I 
127. 48. 48. 4 8 .  0 .  0. 0. 0 .  0. 0. 

8 9  KK 115-7 
90  KM REP. X-SECT. 2C1 
9 1  RS 5 FLOW -1 
9 2  RL 0.27 85.5 
93  RC 0.039 0.04 0.038 7181 0.007 
94  RX 1000.0 1520.0 1615.0 1632.0 1672.0 1744.0 1786.0 2051.0 
95  ?Y 99.5 94.3 91.7 85.5 85.5 87.9 90.2 99.5 

1 

LINE 

SUB?BASIN I F  
NODE 5 AT AQUII 

3.06 
.15 .34 

234. 234. 
1303. 1162. 

299. 277. 
52. 45. 

0. 0. 

A ROAD 

4.50 
724. 

1033. 
255. 

45. 
0. 

PAGE 3 

HEC-1 INPUT PAGE 4 

....... ....... ....... ....... ID.. ..... 1 ....... Z....... 3 4 5....... 5 7 8.......9...... 1 0  

KK R5-7 
t34 REP. X-SECT. 2C1 
RS 3 FLCU -1 
RL 0.27 85.5 
RC 0 .03  0.037 0.03 5491 0.005 
RX 1000.0 1520.0 1515.0 1632.0 1672.0 1744.0 1786.0 2061.0 
?Y 99.5 94.3 91.7 85,5 85.5 87.9 90.2 99.5 

KK 1 0  
KM SUB-BASIN 1G 
BA 2.55 
LG .30 .31  5.00 .37 .OO 
U I  332. 1053. 1756. 2331. 3513. 3493. 2545. 1852. 1227. 584. 
!I 423. 245. 102. 102. 102. 0. 0. 0. 0. 0 .  

KK C7 
KM COMBINE SURFACE RUNOFF AT NODE 7 
Kt4 R4-7 + R5-7 + Re-7 + 1G 

!c 4 

KK R7-8 
KH X-SECT. 1H1 
RS 3 FLOW -1 
RL 2.45 90.8 
RC 0 .04  0.041 0.04 4013 0.004 
RX 520.0 1520.0 1570.0 1588.0 1503.0 1512.0 1652.0 1915.0 
R Y  109.0 99.0 98.7 90.8 91.1 98.5 98 .9  109.0 

KK C8 
KM COMBINE SURFACE RUNOFF AT NODE 8 
KH R7-8 + 1H 

HC 2 

HEC-1 INPUT PAGE 5 
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LINE 10.......1.......2.......3.......4.......5.......5.......7.......8.......9... ... 10 

141 KK R8-10 
142 M REP. X-SECT. 1H1 
143 RS 2 FLOW -1 
144 RL 2.45 90.8 
145 RC 0.04 0.041 0.04 3379 0.004 
146 RX 520.0 1520.0 1570.0 15BB.O 1603.0 1612.0 1662.0 1915.0 
147 R Y  109.0 99.0 98.7 90.8 91.1 98.6 98.9 109.0 

148 KK I I 
149 Kt4 SUB-BASIN 11 
150 KM NODE 9 AT AGUILA ROAD 
151 A 5.88 
152 LG 1 6  .35 4.80 .40 .OO 
153 UI 352. 362. 400. 1052. 1451. 1937. 2289. 2587. 2837. 3311. 
154 UI 4173. 3718. 2640. 2307. 2128. 1977. 1825. 1699. 1545. 1428. 
155 UI 1290. 1147. 979. 903. 855. 812. 757. 617. 585. 462. 
156 UI 462. 412. 396. 387. 277. 277. 277. 253. 177. 177. 
157 UI 177. 177. 177. 153. 59. 69. 59. 69. 69. 69. 
158 UI 59. 69. 69. 89. 69. 69. 69. 69. 59. 0. 
159 U1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

160 KK R9-10 
161 Kt4 REP. X-SECT. 981 
162 RS 1 FLOW -1 
163 RL 2.45 91.2 
164 RC 0.04 0.037 0.04 792 0.006 
165 RX 1000.0 1521.0 1533.0 1541.0 1646.0 1664.0 1754.0 1772.0 
156 RV 98.2 93.0 92.6 91.2 92.2 94.7 96.6 99.5 

167 KK C10 
168 Kn COMBINE SURFACE RUNOFF AT NODE 10 
169 Kn R8-10 + R9-10 
170 HC 2 

171 KK R10-11 
172 KM INTERPOLATE BETWEEN X-SECT. 1H1 AN0 1L1 
173 RS 5 FLOW -1 
174 RL 2.45 90.8 
175 RC 0.035 0.045 0.037 14203 0.005 
176 RX 1170.0 1522.0 1558.0 1570.0 1522.0 1628.0 1575.0 2065.0 
177 ?Y 105.0 97.0 95.5 90.8 90.8 96.3 97.2 105.0 

1 HEC-1 INPUT PAGE 6 

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

178 KK 1J 
179 KM SUB-BASIN 1J 
180 8A 2.57 
181 LG .I9 .38 5.30 .45 .OO 
182 UI 184. 184. 489. 790. 1115. 1314. 1507. 1980. 1849. 1266. 
183 UI 1095. 994. 892. 797. 714. 606. 508. 452. 419. 379. 
184 UI 302. 252. 233. 202. 196. 141. 141. 127. 90. 90. 
I85 UI 90. 90. 43. 35. 35. 35. 35. 35. 35. 35. 
186 !I 35. 35. 35. 0. 0. 0. 0. 0. 0. 0. 

197 KK C11 
198 KM COMBINE SURFACE RUNOFF AT NODE 11 
199 M R10-11 + 1J + 1K 
200 HC 3 

201 KK Rll-12 
202 KM X-SECT. 1L1 
203 RS 6 FLOW -1 
204 RL 1.90 90.7 
205 RC 0.04 0.032 0.04 16790 0.005 
206 RX 1249.7 1524.0 1545.0 1552.0 1642.0 1550.0 1680.0 2430.0 
207 RY 103.0 95.0 92.6 90.8 90.7 94.1 95.5 103.0 

208 KK IL 
209 M SUB-BASIN 1L 
210 BA 5.93 
211 LG .I5 .33 7.40 .21 .OO 
212 UI 344. 344. 559. 1123. 1557. 2074. 2367. 2642. 3080. 3958. 
213 UI 3390. 2453. 2123. 1973. 1803. 1662. 1517. 1375. 1240. 1092. 
214 UI 919. 847. 800. 743. 657. 556. 467. 440. 396. 377. 
216 UI 348. 254. 284. 264. 189. 158. 168. 168. 168. 135. 
216 UI 56. 56. 66. 65. 56. 56. 66. 66. 66. 65. 
217 !I 65. 56. 66. 0. 0. 0. 0. 0. 0. 0. 

section 3.5.8. Page 4 



1 HEC-1 INPUT PAGE 7 

....... ....... LINE I D  1 2.......3.......4.......5.......5.......7.......8.......9...... 10 

218 KK C12.1 
219 M TOTAL SURFACE RUNOFF F R M  WJOR BASIN NO. 1 ONLY: T h i s  i s  the f l o w  
220 M in Jackrabbit Wash p r l o r  t o  t h e  confluence of Deldhorr. Wash. 
221 Kn R11-12 + 1L 
222 KO 2 1  
223 HC 2 

224 KK 2A 
225 M SUB-BASIN 2A 
226 101 HEAWATERS OF DEADHORSE WASH 
227 M NODE 13 
228 BA 7.76 
229 LG .16 .35 5.40 .28 .OO 
230 U I  622. 701. 2025. 3173. 4117. 4827. 5253. 5501. 4277. 3550. 
231 U I  3259. 2909. 2539. 2200. 1796. 1553. 1420. 1247. 1018. 795. 
232 U I  738. 681. 530. 477. 439. 304. 304. 304. 254. 119. 
233 1(1 119. 9 119. 119. 9 119. 119. 119. 0. 0. 

234 KK R13-14 
236 Kn REP. X-SECT. 981 
236 RS 4 FLOW -1 
237 RL 0.52 91.2 
238 RC 0.03 0.025 0.03 7022 0.007 
239 RX 1000.0 1521.0 1533.0 1541.0 1646.0 1664.0 1754.0 1772.0 
240 RY 98.2 93.0 92.6 91.2 92.2 94.7 95.5 99.5 

241 KK 2B 
242 101 SUB-BASIN 28 
243 BA 4.31 
244 LG .17 .35 4.30 .54 .OO 
245 U I  382. 562. 1389. 2197. 2744. 3362. 4313. 2752. 2278. 2003. 
246 U I  1757. 1525. 1259. 1020. 907. 821. 647. 512. 456. 418. 
247 U I  310. 293. 231. 187. 187. 185. 73. 73. 73. 73. 
248 !I 73. 73. 73. 73. 73. 0. 0 .  0 .  0 .  0. 

249 KK C14 
250 M COMBINE SURFACE RUNOFF AT NODE 14 
251 M 2A + 2B 
252 HC 2 

1 HEC-I INPUT PAGE 8 

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

253 KK R14-15 
254 M X-SECT. 2C1 
255 RS 3 F L W  -1  
256 RL 2.46 85.5 
257 RC 0.03 0.037 0.03 11246 0.01 
258 RX 1000.0 1520.0 1615.0 1532.0 1572.0 1744.0 1785.0 2051.0 
259 ?I 99.6 94.3 91.7 85.5 85.5 87.9 90.2 99.5 

250 KK 2C 
251 M SUB-BASIN 2C 
252 BA 3.82 
253 LG .16 .35 5.10 .75 .00 
254 U I  415. 892. 2023. 2865. 3706. 4293. 2691. 2270. 1931. 1515. 
255 U I  1271. 1027. 908. 708. 532. 454. 377. 318. 236. 203. 
265 !I 203. 1 0 5  80. 80. 80. 80. 80. 80. 0. 0. 

267 KK CIS 
268 M COMBINE SURFACE RUNOFF AT NODE 15 
259 Kt4 R14-15 + 2C 
270 Kn 
271 HC 2 

272 KK R16-17 
273 KM X-SECT. 201 
274 RS 8 FLOW -1 
275 RL 1.70 87.0 
275 RC 0.035 0 .041 0.035 14890 0.008 
277 RX 1000.0 1520.0 1540.0 1545.0 1606.0 1681.0 1714.0 2096.2 
278 ?Y 94.9 90.0 90.0 87.0 87.0 93.0 93.0 94.9 

LINE 

F i l e  - 10310-24.H1 

HEC-1 INPUT PAGE 9 

...... ....... ....... I D  1 2.......3.......4.......5......5......7. 8 . . . . . 9 . . . . .  10 
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365 LG .22 .32 7 . 1 0  .27 .OO 
366 U I  372. 372. 732. 1304. 1915. 2363. 2716. 3054. 3879. 4160. 
367 U I  2752. 2344. 2143. 1950. 1785. 1614. 1465. 1285. 1100. 956. 

I HEC-I INPUT PAGE 11 

LINE I D  ....... 1....r..2.......3.......4.......5.......5.......7.......8.......9.1.... 10 

368 U I  890. 833. 761. 612. 531. 476. 432. 408. 361. 285. 
369 U I  285. 271. 182. 182. 182. 182. 175. 71. 71. 71. 
370 U I  71. 71. 71. 71. 71. 71 .  7 1 .  71. 71. 
371 

0 .  
U' 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

372 KK R19-21 
373 KM X-SECT. 302 
374 RS 6 FLOW - 1  
375 RL 1.90 9 0 . 3  
376 RC 0 .045 0.037 0.045 15998 0 .01  
377 RX 1000.0 1520.0 1540.0 1544.0 1589.0 1619.0 1646.0 2122.2 
378 ?Y 104.0 98 .8  92.0 90.3 90.3 93.3 9 4 . 0  104.0 

30  
SUB-BASIN 30 
NODE 20 

5 . 0 1  
.24 .32 

260. 260. 
2864. 2888. 

958. 850. 
332. 318. 
127. 127. 

50. 50. 
0 .  0 .  

391 KK R20-21 
392 KM X-SECT. 3C1 
393 RS 5 FLOW - 1  
394 RL 1.90 9 2 . 1  
395 RC 0 .04  0.029 0.045 8976 0.012 
396 RX 1000.0 1551.0 1552.0 1566.0 1602.0 1606.0 1627.0 1989.2 
397 ?Y 98.9 94.6 93.7 9 2 . 1  92.5 94.2 95.3 98.9 

38  
SUB-BASIN 38 

6.25 
. 1 6  .33 

309. 309. 
3082. 3745. 
1235. 1136. 
479. 395. 
162. 151. 

59. 59. 
59. 59. 

HEC-1 INPUT PAGE 12 

409 KK 3C 
410 DI SUB-BASIN 3C 
411 BA 5.70 
412 LG .25 .32  6 . 2 0  . 3 8  .OO 
413 U I  256. 255. 256. 520. 822. 1069. 1391. 1594. 1782. 1938. 
414 U I  2114. 2506. 3084. 2571. 1913. 1684. 1538. 1465. 1365. 1274. 
415 U I  1202. 1112. 1032. 962. 864. 788. 676. 638. 613. 589. 
416 U I  543. 512. 420. 411. 327. 327. 308. 280. 280. 259. 
417 U I  196. 196. 196. 196. 143. 125. 125. 125. 125. 125. 
418 U I  125. 72. 49. 49. 49. 49. 49. 49. 49. 49. 
419 U I  49. 49. 49. 49. 49. 49. 49. 49. 49. 
420 

0 .  
U' 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

421 KK C21 
422 KM COMBINE SURFACE RUNOFF AT NODE 2 1  
423 R12-21 + R19-21 + R2O-21 + 38 + 3C 
424 XM 5 HC 

425 KK R21-22 
426 KM X-SECT. 3E1 
427 RS 2 FLOW - 1  
428 RL 1.90 89.5 
429 RC 0.04 0 .035 0 . 0 4  6283 0.007 
430 RX 1185.0 1605.0 1688.0 1700.0 1880.0 1904.0 2004.0 2284.0 
431 ?Y 101.0 93.0 92.0 89 .5  89 .5  93.0 9 4 . 0  101.0 

432 KK 3E 
433 KM SUB-BASIN 3E 
434 BA 2.90 
435 LG . 3 1  .35 4.00 .57 .OO 
436 U I  250. 368. 950. 1257. 1515. 1848. 2494. 3106. 2451. 2019. 
437 U I  1642. 1331. 1030. 593. 429. 3 5 4  250. 153. 7 7 .  77. 
438 :I 77. 77. 77. 0 .  0 .  0 .  0 .  0 .  0 .  0 .  

439 KK C22 
440 KM CCOMBINE SURFACE RUNOFF AT NODE 22 
441 KM R21-22 + 3E 
442 KM (MAJOR BASIN 1) + (MAJOR BASIN 2)  + (MAJOR BASIN 3) 

F i l s  - 10310-24.H1 

100-V.n 24.How HEC.1 O m u t  
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443 KM AGUILA ROAD CROSSING 
444 HC 2 

1 HEC-1 INPUT PAGE 13 

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

445 KK R22-25 
446 KH X-SECT. 561 
447 RS 1 F L W  - 1  
448 RL 1.90 87.2 
449 RC 0.045 0.029 0.045 3010 0.004 
450 RX 1150.0 1550.0 1590.0 1605.0 1773.0 1777.0 1827.0 2707.0 
451 ?Y 99.7 91.7 90.7 67.2 8 7 . 4  90.4 90.9 99.7 

452 KK 4A 
453 KM SUB-BASIN 4A 
454 BA 7 . 4 3  
455 LG . 1 5  .35 5.10 .37 .OO 
456 U I  261. 261. 261. 261. 546. 761. 999. 1178. 1492. 1616. 
457 U I  1748. 1902. 2012. 2158. 2470. 2870. 3223. 2430. 1947. 1770. 
458 U I  1625. 1548. 1484. 1401. 1329. 1256. 1211. 1128. 1066. 1017. 
459 U I  946. 876.  810. 713. 682. 638. 625. 599. 577. 545. 
460 U I  510. 428. 428. 370. 333. 333. 326. 285. 285. 285. 
461 U I  275. 200. 200. 200. 200. 200. 174. 128. 128. 128. 
462 U I  128. 128. 128. 128. 128. 101. 50. 50. 50. 50. 
463 U I  50. 50. 50. 50. 50. 50. 50. 50. 50. 50. 
464 !I SO. 50. 50. 50. 50. 50. 50. 50. 0 .  0 .  

465 KK 48 
466 Kn SUB-BASIN 48 
457 BA 4.07 
468 LG . I 7  .35 4.70 .34 .OO 
469 U I  I-. 188. 188. 414. 625. 806. 1067. 1197. 1336. 1447. 
470 U I  1518. 1956. 2278. 1631. 1329. 1182. 1105. 1042. 964. 908. 
47 1 U I  844. 778. 731. 658. 5 9 3  517. 478. 456. 432. 406. 
472 U1 388. 308. 308. 240. 240. 227. 206. 206. 186. 144. 
473 U1 144. 144. 144. 96. 92. 92. 92 .  92. 92. 8 8 .  
474 U I  36. 36. 36. 36. 36. 36. 36. 36. 36. 36. 
475 !I 36. 36. 36. 36. 36. 36. 36. 0 .  0 .  0. 

476 KK C23 
477 KM COMBINE SURFACE RUNOFF AT NODE 23 
478 KM 4A t 48 
479 HC 2 

480 KK R23-24 
481 Kn REP. X-SECT. 2C1 
482 RS 2 F L W  - 1  
483 RL 1.90 8 5 . 5  
484 RC 0 . 0 3  0 .037 0 . 0 3  4277 0 . 0 0 8  
485 RX 1000.0 1520.0 1616.0 1632.0 1672.0 1744.0 1786.0 2061.0 
486 R Y  99 .5  94.3 91.7 85.5 85 .5  87 .9  90.2 99 .5  

1 HEC-1 INPUT 
PAGE 14 

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

487 KK 4C 
4Ea KM SUB-BASIN 4C 
489 8A 2 . 6 5  
490 LG .33 .36 6.00 . I 9  .00 
491 U I  203. 203. 595. 930. 1128. 1316. 1582. 2114. 2553. 2020. 
492 U I  1689. 1421. 1181. 982. 701. 421. 344. 288. 203. 157. 
493 !I 62. 62. 52. 62. 62. 62. 0 .  0 .  0 .  0 .  

494 KK C24 
495 KM COMBINE SURFACE RUNOFF AT NODE 2 4  
496 KM R23-24 + 4C 
497 KM This 1% th. t o t a l  runoff l v o n  M a j o r  Basin NO. 4 
498 HC 2 

499 KK R24-25 
500 KM REP, X-SECT. 581 
501 RS 1 F L W  - 1  
502 RL 1 . 9 0  87.2 
503 RC 0.045 0.029 0.045 3010 0.007 
504 RX 1150.0 1550.0 1590.0 1605.0 1773.0 1777.0 1827.0 2707.0 
505 ?Y 99.7 91.7 90 .7  87.2 87 .4  90.4 9 0 . 9  99.7 

506 KK C25 
507 KM COMBINE SURFACE RUNOFF AT NODE 25 
508 Kn R22-25 RZ4-25 
509 HC 2 

510 KK 1125-32 
5 1 1  KM INTERPOLATE BETWEEN X-SECT. 6C2 AND 581 
512 RS 5 F L W  - 1  
513 RL 1 . 9 0  89.0 
514 RC 0 .04  0.034 0.04 15418 0.006 
515 RX 1223.9 1536.0 1565.0 1575.0 1707.0 1842.0 1909.0 3109.0 
516 ?Y 104.0 96.0 96.0 8 9 . 0  89.0 92 .0  94 .0  104.0  



517 KK 5A 
518 KM SUB-BASIN 5A 
519 Kn WCOOCHOPPER WASH 
520 BA 8 .03  
521 LG .25 .35 4.80 .37 .OO 
522 U I  438. 436. 584. 1500. 1851. 2189. 2460. 2738. 3137. 3546. 
523 U I  4553. 5503. 5065. 4250. 3747. 3364. 2927. 2590. 2229. 1958. 
524 U I  1477. 1025. 772. 724. 681. 436. 435. 353. 134. 134. 
525 ;I 134. 134. 134. 134. 134. 134. 134. 0 .  0 .  0 .  

1 HEC-I INPUT PAGE 15 

LINE I D  ....... 1.......2.......3.......4.......5.......5.......7.......8.......9...... 10 

526 KK 5B 
527 SUB-BASIN 68 
528 BA 7 . 3 6  
529 LG .19 .35 6.10 .45 .OO 
530 U I  400. 400. 511. 1209. 1658. 2238. 2587. 2935. 3224. 3916. 
5 3 1  U I  4809. 3481. 2745. 2439. 2281. 2094. 1941. 1780. 1530. 1483. 
532 U I  1310. 1138. 1019. 959. 913. 836. 708. 657. 514.  511. 
533 U I  458. 438. 419. 306. 306. 306. 260. 198. 196. 196. 
534 U I  198. 196. 125. 77. 77. 77. 77. 77 .  77 .  77. 
535 V I  77.  77. 77. 77. 77. 77. 77. 0 .  0 .  0 .  

536 KK C32 
537 KM CCMBINE SURFACE RUNOFF AT NODE 32: This  i s  t h e  llou i n  Jackrabbi t  
538 KM Wash a f t e r  t h e  confluene. o f  Woodchoppar Wash. 
539 KM R25-32 + 5A + 58 
540 nC 3 

541 KK R32-33 
542 Kn REP. X-SECT. 6C2 
543 RS 4 FLOW - 1  
544 RL 2.45 90.8 
545 RC 0.035 0.038 0 .035 11405 0.007 
545 RX 1000.0 1520.0 1540.0 1545.0 1642.0 1905.0 1992.0 2632.0 
547 ?Y . 106.2 101.0 101.0 90.8 9 1 . 1  93.7 9 6 . 6  106.2 

548 KK 5C 
549 Kn SUB-BASIN 5C 
550 8A 3 . 5 8  
551 LG .35 .35 6.20 .48 .OO 
552 U I  279. 293. 980. 1309. 1571. 1859. 2244. 3085. 3408. 2655. 
553 U I  2239. 1850. 1536. 1248. 844. 493. 460. 324. 279. 130. 
554 !I 85. 85 .  85 .  85. 85 .  0 .  0 .  0 .  0 .  0 .  

555 KK C33 
656 Kki COMBINE SURFACE RUNOFF AT NODE 33 
557 Kn R32-33 + 5C 
558 Kn (PAJOR BASIN 1) + MAJOR BASIN 2 + (MAJOR BASIN 3 )  + (MAJOR BASIN 4)  
559 KM + &JoR BASIN 51 
550 KU Crosstng a t  V u l t u ~ c  Mine Road 
551 nc 2 

1 HEC-1 INPUT 

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

552 KK R33-34 
553 KM X-SECT. 6C-AM1 
564 KM Jackrabbi t  Wash HEC-2 Sestton 14.232 
565 RS 9 FLOW - 1  
566 RL 2.45 1580.8 
567 RC 0.035 0.038 0.035 28195 0.007 
568 RX 8890.0 9690.0 9927.0 10035.0 10061.0 10095.0 10215.0 12285.0 
669 ?Y 1603.9 1595.9 1585.4 1580.6 1581.4 1583.2 1583.2 1603.9 

570 KK 6C 
571 KM SUB-BASIN 5C 
572 8A 2.23 
573 LG .35 .35 4 . 4 0  .96 .OO 
574 U I  147. 147. 367. 597. 735. 846.  973. 1141. 1461. 1862. 
576 U I  1625. 1348. 1178. 999. 856. 725. 5 376. 260. 242. 
575 U I  191. 147. 128. 46. 45. 45. 45. 45. 45. 45. 
577 V' 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

578 KK C34 
579 Kki COMBINE SURFACE RUNOFF AT NODE 34 
580 KM R33-34 + 5C 
581 nC 2 

582 KK R34-37 
583 KM X-SECT. 50-AM3 
584 KM Jaskrabbl t  Wash HEC-2 Saction 11.608 
585 RS 5 FLOW - 1  
586 RL 2.45 1485.3 
587 RC 0.035 0.038 0.035 11405 0 .005 
5BB RX 8983.0 9783.0 9905.0 9981.0 10000.0 10034.0 10302.0 10473.0 
589 1499.8 1491.8 1491.6 1485.3 1485.5 1488.8 1489.7 1501.6 

100.Year 24Hour HEC-1 Output 
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1 

LINE 

1 

LINE 

637 
638 

KK SA 
KM SUB-BASIN 6A 
KM NODE 35 
BA 3.66 
LO .34 .36 5.80 . 21  .00 
U1 262. 262. 790. 1140. 1388. 1604. 1898. 2320. 3189. 3040. 
U I  2440. 2102. 1751. 1487. 1255. 897. 5 449. 407. 262. 
:I 252. 84. 80. 80. 80. 80. 80. 80. 0. 0 .  

HEC-I INPUT 

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

KK R35-36 
KM X-SECT. 58-AH1 
KM Jack rabb i t  Wash West Fork  HEC-2 S.stion 2.560 
RS 13 FLOW -1 
RL 0.40 1535.2 
RC 0.035 0.036 0.035 28196 0.007 
RX 9121.0 9921.0 9955.0 9985.0 10019.0 10049.0 10104.0 10451.5 
?V 1555.2 1547.2 1540.0 1535.2 1535.5 1540.3 1538.1 1555.2 

KK 60 
KH SUB-BASIN 68 
BA 4.76 
LO .35 .35 4.40 .58 .00 
U1 258. 258. 346. 889. 1097. 1298. 1458. 1623. 1859. 2102. 
U I  2699. 3262. 3002. 2525. 2221. 1994. 1735. 6 .  1321. 1160. 
U I  876. 508. 457. 429. 404. 258. 258. 209. 79. 79. 
!I 79. 79. 79. 79. 79. 79. 79. 0. 0. 0. 

KK C36 
KH COn8lNE SURFACE RUNOFF AT NODE 36 
KH R35-35 + 60 

:c 2 

KK R36-37 
KM X-SECT. SO-AH2 
KJ4 Jack rabb i t  Wash W.st Fork  HEC-2 Sec t i on  1.054 
RS 7 FLOW -1 
RL 0.40 1483.5 
RC 0.035 0.036 0.035 8976 0.007 
RK 9010.0 9810.0 9955.0 10000.0 10030.0 10063.0 10180.0 10388.0 
RV 1495.5 1487.5 1487.6 1483.6 1483.5 1487.7 1488.0 1499.8 

KK C37 
KM COMBINE SURFACE RUNOFF AT NODE 37 
Kn R34-37 + R35-37 
HC 2 

KK R37-36 
KM X-SECT. SD- AH^ 
KM Jaek rabb l t  Wash HEC-2 Sec t i on  8.870 
KH CHANNEL ROUTE TO NODE 381 
RS 4 FLOW -1 
RL 2.45 1395.3 
RC 0.035 0.029 0.035 13200 0.007 

HEC-1 INPUT 

KK 6 0  
KH SUB-BASIN 6D 

KK C381.1 
KM R37-38 + 60 
KH Th i s  i s  t h a  f l o w  I n  Jack rabb i t  Wash p r i o r  t o  t h e  conTlu.nce o f  S t a r  Wash. 
KH MAJOR BASIN'S 1 + 2 + 3 + 4 + 5 + 6 
KO 2 1  

HC 2 

KK 7A 
KH SUB-BASIN 7A 
KH HEAOWATERS OF POWERLINE WASH 
KH NODE 26 
BA 5.19 
LO .26 .32 5.80 . 21  .OO 
U I  282. 282. 377. 969. 1196. 1415. 1590. 1770. 2027. 2292. 
U I  2943. 3557. 3273. 2754. 2422. 2174. 1892. 1674. 1441. 1255. 
U I  955. 663. 499. 468. 440. 202. 282. 228. 86. 86. 
!I 86. 86. 86. 86. 86. 86. 85. 0. 0. 0. 

KK R26-27 
KH X-SECT. 781 
RE 14 FLOW -1 

PAGE 17 @ 
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669 KK 78 
670 KM SUB-BASIN 78 
6 7 1  BA 6 . 1 1  
672 LG .34 .34 5.20 .41 .OO 
673 U I  343. 343. 531. 1202. 1501. 1758. 1978. 2228. 2549. 2969. 
674 U I  3823. 4434. 3576. 3147. 2798. 2468. 2145. 1873. 1633. 1312. 
676 U I  922. 607. 580. 563. 359. 343. 303. 105. 105. 105. 
676 !I 105. 105. 105. 105. 105. 0. 0. 0 .  0. 0. 

1 HEC-1 INPUT PAGE 1 9  

.. .... ....... LINE I D  1.......2.......3.......4.......5.......6.......7.......8..... 9.. 1 0  

677 KK C27 
678 KM COMBINE SURFACE RUNOFF AT NODE 21 
679 M R26-27 + 78 
680 HC 2 

6 8 1  KK R27-29 
682 KM INTERPOIATE BETWEEN X-SECT. 7 8 1  AND 7E1 
683 RS 9 F L W  -1 
684 RL 0.10 92.0 
685 RC 0.033 0.042 0.033 12989 0.006 
686 RX 1000.0 1555.0 1613.0 1622.0 1637.0 1647.0 1676.0 2051.0 
687 RY 99.8 94.2 94.4 92.0 92.0 93.4 96.0 99.8 

688 KK 7C 
689 101 SUB-BASIN 7C 
690 KM NODE 28 
6 9 1  8A 6 . 8 1  
692 LG .27 .33 5.90 .42 .OO 
693 U I  353. 353. 361. 1178. 1439. 1702. 1933. 2129. 2404. 2706. 
694 U I  3198. 4048. 4666. 3803. 3290. 2937. 2649. 2299. 2055. 1784. 
695 U I  1565. 1193. 846. 624. 591. 580. 370. 353. 353. 125. 
696 !I 108. 108. 108. 108. 108. 108. 108. 108. 0 .  0. 

697 KK R28-29 
698 KM INTERPOLATE BETWEEN X-SECT. 7 8 1  AND 7E1 
699 RS 1 1  F L W  -1 
700 RL 0.28 92.0 
7 0 1  RC 0.033 0.042 0.033 18586 0.009 
702 RX 1000.0 1555.0 1613.0 1622.0 1637.0 1647.0 1676.0 2051.0 
703 :Y 99.8 94.2 94.4 92.0 92.0 93.4 96.0 99.8 

704 KK C29 
705 KM COMBINE SURFACE RUNOFF AT NODE 29 
706 KM R27-29 + R28-29 
707 HC 2 

708 KK R29-30 
709 KM REP. XSECT. 7E1 
710 RS 1 F L W  - 1  
7 1 1  RL 0.23 92.7 
712 RC 0.03 0.04 0.03 3221 0.011 
713 RX 1396.5 1569.0 1617.0 1626.0 1665.0 1672.7 1683.0 2223.0 
714 102.3 94.3 94.5 93.0 92.7 94.5 96.9 102.3 

1 HEC-1 INPUT PAGE 20 

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

715 KK 7 0  
716 KM SUB-BASIN 7D 
717 BA 5.84 
718 LG .35 .35 4.80 .48 .OO 
719 U1 427. 427. 1347. 1893. 2294. 2661. 3172. 3959. 5389. 4696. 
720 U I  3829. 3296. 2742. 2293. 1890. 1312. 756. 711. 553. 427. 
7 2 1  !I 300. 3 131. 131. 131. 131. 131. 0. 0. 0. 

722 KK C30 
723 KM COMBINE SURFACE RUNOFF AT NODE 30 
724 KM R29-30 + 7 0  
725 KM C r o s s i n g  sit Vulturc M i n a  Road 
726 :c 2 

727 KK R30-31 
728 KM X-SECT. 7 E l  
729 RS 16 F L W  -1 
730 RL 0.33 92.7 
7 3 1  RC 0.03 0.04 0.03 36590 0.006 
732 RX 1396.5 1569.0 1617.0 1626.0 1665.0 1672.7 1683.0 2223.0 
733 ?Y 102.3 94.3 94.5 93.0 92.7 94.5 96.9 102.3 

734 KK 7F 
735 KH SUB-BASIN 7F 
736 A 2.63 

100-Ymr 2444,ur HEC-1 Oumm 
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1 

LINE 

1 

LINE 

KK C31 
m CMBlNE SURFACE RUNOFF AT NODE 3 1  
KM R30-31 + 7F 
nC 2 

KK R31-84 
KM REP. X-SECT. 7E1 
RS 7 FLOW -1 
RL 0.33 92.7 
RC 0.03 0.04 0.03 13992 0.005 
RX 1395.5 1569.0 1617.0 1525.0 1665.0 1672.7 1683.0 2223.0 
?Y 102.3 94.3 94.5 93.0 92.7 94.5 96.9 102.3 

HEC-I INPUT 

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

KK 7E 
M SUB-BASIN 7E 
A 8.30 
LG .35 .35 4.50 .38 .OO 
U I  333. 333. 333. 436. 1093. 1258. 1529. 1577. 1832. 
U I  2 2392. 2589. 2978. 3677. 4154. 4139. 3552. 3177. 
U I  2672. 2452. 2192. 2006. 1816. 1646. 1483. 1218. 956. 
U I  589. 551. 547. 483. 333. 333. 333. 232. 102. 
U I  102. 102. 102. 102. 102. 102. 102. 102. 102. 

U' 0. 0. 0. 0. 0. 0. 0. 0 .  0. 

KK C84.1 
KM R31-84 + 7E 
KM TOTAL SURFACE RUNOFF FRDl MAJOR BASIN NO. 7 
KM Th i s  i s  th. flow i n  Pow.rlin. Wash p r i o r  t o  it., sonfluenc. 
KM w i t h  S t a r  Wash. 
KO 2 1  

nc 2 

KK 104 
KM SUB-BASIN 101 
KM NODE 50 
BA 2.01 
LO .15 .33 6.10 .32 .OO 
U I  144. 144. 382. 6 8  873. 1028. 1178. 1549. 1446. 
U1 857. 778. 698. 6 2  568. 474. 398. 353. 328. 
U I  237. 197. 182. 168. 153. 110. 1 0  100. 70. 
U I  70. 70. 34. 28. 28. 28. 28. 28. 28. 
:I 28. 28. 28. 0. 0. 0. 0. 0. 0. 

KK R5O-51 
KM X-SECT. 1081 
RS 25 FLOW -1 
RL 4 93.5 
RC 0.03 0.038 0.03 37694 0.013 
RX 1000.0 1587.0 1608.0 1612.0 1620.0 1624.0 1684.0 2324.6 
nv 101.1 94.4 94.7 93.5 93.8 95.0 94.1 101.1 

KK 108 
KM SUB-BASIN 108 
BA 5.35 
LG .35 .35 4.50 .52 .OO 
U I  328. 328. 681. 1214. 1657. 1798. 2025. 2343. 2716. 
U I  4226. 3490. 2961. 2618. 2245. 1959. 1660. 1398. 1011. 
U I  561. 539. 342. 328. 235. 101. 101. 101. 101. 
;I 101. 101. 0 .  0. 0. 0. 0. 0. 0. 

HEC-1 INPUT 

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

KK C51 
KM COnBlNE SURFACE RUNOFF AT NODE 5 1  
KM R50-61 + 108 

?c 2 

KK R51-57 
KM INTERPOLATE BETWEEN X-SECT. lOHl  AND 1081 
RS 5 FLOW -1 
RL 0.54 93.0 
RC 0.033 0.038 0.033 8025 0.007 
RX 1014.0 1554.0 1587.0 1501.0 1641.0 1551.0 1591.0 2566.2 
?V 103.4 95.4 95.8 93.0 93.0 94.5 94.5 103.4 

KK 10D 
KM SUB-BASIN 100 
KM HEADWATERS OF TANK WASH 
KM NODE 52 
8A 4.54 
LG .15 .32 7.30 .17 .OO 

PAGE 2 1  
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818 KK R52-55 
819 KM X-SECT. 10E2 
820 RS 11 FLOW -1 
8 2 1  RL 0.54 85.5 
822 RC 0.035 0.035 0.035 18216 0.013 
823 RX 1000.0 1520.0 1620.0 1623.0 1631.0 1637.0 1737.0 2257.0 
824 F Y  95.2 90.0 89.5 85.5 85.5 89.5 90.0 96.2 

825 KK 1OE 
826 131 SUB-BASIN 10E 
827 BA 2.72 
828 LG .32  .36 4.80 . 5 1  .OO 
829 U I  218. 252. 774. 1061. 1249. 1488. 1824. 2570. 2524. 1989. 
830 U I  1679. 1375. 1135. 885. 526. 377. 337. 218. 186. 67. 
8 3 1  !I 67. 67. 67. 67. 67. 0 .  0. 0. 0 .  0. 

1 HEC-1 INPUT PAGE 23 

LINE I D  ....... 1.......2.......3.......4.......5.......5....... 7 ....... a,... ... 9 ...... 10 

832 KK C55 
833 131 COMBINE SURFACE RUNOFF AT NODE 55 
834 M C r o s s i n g  a t  V u l t u r e  Mine  Road 
835 131 R52-55 + 10E 
836 HC 2 

837 KK R55-57 
838 KM INTERPOLATE BETWEEN X-SECT. l O E l  AND l O H l  
839 RS 9 FLOW -1 
810 RL 0.54 93.0 
8 4 1  RC 0.033 0.038 0.033 15523 0.01 
842 RX 1000.0 1520.0 1599.0 1611.0 1652.0 1662.0 1686.0 2326.5 
843 ?Y 101.1 95.9 95.7 93.0 93.0 94.3 96.0 101.1 

844 KK C57 
845 M COMBINE SURFACE RUNOFF AT NODE 51 
846 M R61-57 + R55-57 
847 HC 2 

848 KK R57-58 
849 KM REP. X-SECT. l O H l  
850 RS 3 FLOW - 1  
8 5 1  RL 0.43 92.6 
852 RC 0.035 0.037 0.035 5597 0.007 
863 RX 1000.0 1620.0 1558.0 1588.0 1564.0 1577.0 1597.0 2407.0 
854 RY 102.1 96.9 97.0 92.6 92.6 94.0 95.0 102.1 

855 KK 1OC 
856 131 SUB-BASIN 10C 
857 BA 5.56 
858 LG .35 .35 4.10 .53 .OO 
859 U I  323. 323. 534. 1143. 1440. 1678. 1885. 2130. 2445. 2904. 
860 U I  3769. 4084. 3337. 2883. 2569. 2228. 1952. 1583. 1457. 1096. 
8 6 1  U I  745. 571. 531. 452. 323. 323. 185. 99. 99. 99. 
862 ;I 99. 99. 99. 99. 99. 0 .  0. 0. 0 .  0. 

853 KK C58 
854 M COMBINE SURFACE RUNOFF AT NODE 58 
855 M R57-58 + 10C 
866 HC 2 

1 HEC-1 INPUT 

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

867 KK R58-59 
868 KM X-SECT. 1OHl 
869 RS 2 FLOW - 1  
870 RL 1.90 92.5 
8 7 1  RC 0.035 0.037 0.035 4013 0.005 
872 RX 1000.0 1520.0 1568.0 1588.0 1664.0 1677.0 1697.0 2407.0 
873 R Y  102.1 96.9 97.0 92.6 92.6 94.0 95.0 102.1 

874 KK IOF 
875 131 SUB-BASIN 10F 
876 M NODE 63 
877 8A 5.68 
878 LG .21  .30  7.80 .15 .OO 
879 U I  351. 361. 741. 1306. 1901. 2318. 2672. 3050. 3916. 3767. 
880 U I  2572. 2211. 2042. 1846. 1694. 1506. 1373. 1185. 1009. 901. 
8 8 1  U I  843. 778. 669. 587. 461. 452. 395. 395. 287. 277. 
882 U I  277. 204. 177. 177. 177. 177. 96. 69. 69. 69. 
883 !I 69. 59. 69. 69. 69. 69. 69. 59. 0. 0. 
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884 KK R53-54 
885 KU X-SECT. lOG1 
886 RS 18 FLOW - 1  
887 RL 0 .38  92.3 
888 RC 0 .045 0 . 0 4 8  0 .045 33792 0 .015 
889 RX 1000.0 1520.0 1601.0 1606.0 1616.0 1621.0 1630.0 1773.6 
890 ?Y 100.8 95 .6  93 .6  92.5 92.3 93.6 94.0 100.8 

KK 100 
M SUB-BASIN 10G 
BA 4 . 2 8  
LG .PO .35 5.20 .42 .OO 
U I  240. 240. 348. 755. 1024. 1407. 1507. 1801. 2025. 2532. 
U I  2763. 1831. 1558. 1419. 1316. 1207. 1123. 1005. 937. 819. 
U I  718. 625. 585. 552. 508. 442. 395. 317. 307. 275. 
U I  263. 247. 184. 184. 184. 4 4  118. 118. 118. 118. 
U I  8 49. 46. 46. 46. 46. 46. 46. 46. 46. 
!I 46. 46. 46. 46. 46. 0 .  0 .  0 .  0 .  0 .  

901 KK C54 
902 KM COHBINE SURFACE RUNOFF AT NODE 54 
903 KU R63-54 + 1OG 
904 KU crossing s t  vultur. M4n. Road 
905 HC 2 

1 HEC-1 INPUT PAGE 25 

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

906 KK R54-59 
907 KU INTERPOIATE BETWEEN X-SECT. 1OHl AND lOGl 
908 RS 15 FLOW - 1  
909 RL 0 .54  92.5 
910 RC 0 .04  0 . 0 4 3  0 .04  27614 0 .009 
911 RX 1120.0 1520.0 1585.0 1597.0 1639.0 1650.0 1665.0 1933.8 
912 ?I 104.1 9 6 . 1  95 .3  92.5 92.5 93 .8  94.5 104.1 

913 KK 10H 
914 KJ4 SUB-BASIN IOH 
915 8A 6 .74  
916 LG .35 .35 3.90 .76 .OO 
917 U I  334. 334. 334. 999. 1291. 1577. 1770. 1945. 2154. 2450. 
918 U I  2745. 3447. 4182. 4037. 3401. 2993. 2708. 2421. 2131. 1907. 
919 U I  1676. 1462. 1126. 815. 590. 554. 548. 394. 334. 334. 
920 U I  197. 102. 102. 102. 102. 102. 102. 102. 102. 102. 
921 0 .  0 .  0. 0 .  0 .  0 .  0 .  0 .  0 .  0 .  

922 KK C59 
923 KU COHBINE SURFACE RUNOFF AT NODE 59 
924 KM R58-69 + R54-59 + 10H 
925 HC 3 

926 KK R59-61 
927 KH REP. X-SECT. lOHl 
928 RS 4 FLOW - 1  
929 RL 2.74 92.6 
930 RC 0.035 0.037 0.035 7181 0.007 
931 RX 1000.0 1520.0 1558.0 1588.0 1654.0 1677.0 1697.0 2407.0 
932 R Y  102.1 96.9 9 7 . 0  92.6 92.6 94.0 9 5 . 0  102.1 

101 
SUB-BASIN 101 
HEADWATERS OF 
NODE 60 

5.93 
.23 .32  

329. 329. 
2985, 3648. 
1406. 1306. 
555. 540. 
252. 242. 

63. 63 .  
63. 63. 

MILL WASH 

6 . 7 0  
329. 

3765. 
1200. 

431. 
161. 
63 .  
63 .  

1 HEC-1 INPUT PAGE 25 

LINE I D  ....... I.... ... 2 ....... 3 . . . . .  .. 4.......5.......6.......7.......8.......9...... 10 

946 KK R60-61 
947 KU INTERPOLATE BETWEEN X-SECT. l O J l  AND 10J2 
948 RS 26 FLOW - 1  
949 RL 0 .54  93 .3  
950 RC 0 . 0 3 8  0.035 0.038 44299 0 . 0 1  
951 RX 1000.0 1520.0 1622.0 1627.0 1632.0 1638.0 1667.0 2427.0 
952 Y 100.9 95.7 95.5 93.3 9 3 . 3  94.7 9 4 . 9  100.9 

953 KK 10J 
954 KU SUB-BASIN 10J 
955 BA 7 . 0 8  
956 LG .35 .34  4 4  . 6 1  .00  
957 U I  367. 367. 375. 1225. 1496. 1769. 2009. 2213. 2499. 2813. 
958 U I  3324. 4209. 4747. 3953. 3421. 3053. 2754. 2391. 2136. 1854. 
959 U I  1627. 1240. 879. 649. 614. 602. 385. 367. 367. 130. 
960 !I 112. 112. 112. 112. 112. 112. 112. 112. 0 .  0 .  
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KK C61 
101 COMBINE SURFACE RUNOFF AT NODE 6 1  
Kn R59-61 + R6O-61 + 1OJ 

nC 3 

KK R51-82 
KM X-SECT. lOL1 
RS 11 FLOW -1 
RL 1.90 90.7 
RC 0.04 0.034 0.03 17213 0.005 
RX 1248.0 1563.0 1695.0 1704.0 1749.0 1761.0 1979.0 2639.0 
RY 101.8 93.8 94.3 90.7 90.7 93.5 95.2 101.8 

KK 10L 
Kn SUB-BASIN 10L 
BA 6.34 
LG .35 .35 3.90 .69 .OO 
Uf 362. 362. 598. 1280. 1613. 1880. 2112. 2386. 2739. 
U t  4221. 4575. 3738. 3229. 2878. 2496. 2187. 1886. 1644. 
U I  834. 640. 595. 518. 352. 362. 207. 111. 111. 
!I 111. 111. 111. 111. 111. 0. 0. 0. 0 .  

HEC-1 INPUT 

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

PAGE 27 

.... 1 0  

1 

LINE 

KK C82.1 
KM COMBINE SURFACE RUNOFF AT NODE 82.1 
KM R61-82 + 10L 
KM  his 1s  t h e  flew fvom t h e  area t o  t h e  w s s t  o f  S t a r  Wash p r i o r  t o  
KM I t s$  confluence w i t h  S t a r  Werh. 
KO 2 1  

nC 2 

KK 10M 
KM SUB-BASIN 10M 
KM NODE 67 

KK R67-68 
101 INTERPOLATE BETWEEN X-SECT. ION1 AND ION2 
RS 27 FLOW -1 
RL 0.65 90.8 
RC 0.035 0.046 0.035 43402 0.01 
RX 1000.0 1520.0 1619.0 1630.0 1637.0 1647.0 1753.0 2076.3 
RY 99.7 94.5 93.9 90.8 90.8 94.3 94.4 99.7 

KK 1OK 
KM SUB-BASIN 1 0 1  
KM NOOE 63 
BA 5.44 
LG .32 .35 5.10 .44 .OO 
U I  291. 291. 359. 990. 1218. 1441. 1624. 1802. 2050. 
U I  2836. 3639. 3525. 2936. 2665. 2308. 2022. 1779. 1559. 
U I  1101. 795. 514. 496. 478. 342. 291. 291. 124. 
!I 89. 89. 89. 89. 89. 89. 89. 0 .  0. 

KK R63-68 
Kn REP. X-SECT. l O R l  
RS 7 FLOW - 1  
RL 0.42 92 .0  
RC 0.035 0.033 0.035 11986 0.008 
RX 1000.0 1520.0 1553.0 1562.0 1572.0 1580.0 1694.0 2244.0 
?Y 102.9 97.7 94.9 92 .0  92.1 95.6 97.4 102.9 

HEC-1 INPUT 

.... ....... ....... ...... ....... I D  I....... 2. 3 4.......5.......6... 7 8.......9.. 

PAGE 28 

.... 1 0  

KK 10N 
KM SUB-BASIN ION 
BA 3.47 
LG .35 .36 4.60 .47 .OO 
U I  201. 201. 354. 719. 914. 1060. 1189. 1352. 1549. 
U I  2454. 2448. 2009. 1745. 1554. 1341. 1171. 1008. 851. 
U I  387. 347. 331. 236. 201. 193. 62. 62. 62. 
!I 62. 62. 62. 62. 0. 0. 0. 0. 0 .  

KK C68 
Kn COMBINE SURFACE RUNOFF AT NODE 6 8  
Kn R57-68 + R63-68 + ION 

HC 3 

100-Vm 24Hou HEC-1 Output 
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I l l 2  KK R75-76 
1113 M X-SECT. 10R3 
1114 R5 19 FLOW -1 
1115 RL 0.08 86.0 
1116 RC 0.035 0.057 0.035 25397 0.011 
1117 RX 1000.0 1520.0 1570.0 1577.0 1582.0 1589.0 1639.0 2159.0 
I l l 8  ?Y 95.2 90.0 89.5 86.0 86.0 89.5 90.0 95.2 

1119 KK 100 
1120 M SUB-BASIN 100 
1121 M HEACUATERS OF BOX WASH 
1122 M NODE 73 
1123 8A 3.08 
1124 LG .17 .30  8.20 .09 .OO 
1125 U I  288. 474. 1114. 1765. 2158. 2820. 2692. 1883. 1621. 1412. 
1125 U I  1220. 1031. 822. 699. 531. 507. 397. 345. 315. 228. 
1127 U I  221. 160. 141. 141. 109. 55. 65. 55. 55. 55. 
1128 !I 55. 55. 55. 0. 0. 0. 0. 0 .  0. 0. 

1 HEC-I INPUT PAGE 3 1  

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

1129 KK R73-74 
1130 KM X-SECT. lOP2 
1131 RS 9 FLOW -1 
1132 RL 0 . 2 1  91.1 
1133 RC 0.03 0.031 0.03 24922 0.019 
1134 RX 1000.0 1522.0 1534.0 1539.0 1611.0 1620.0 1644.0 1878.2 
1135 ?Y 98.7 93.5 93.2 91.5 91.1 93.1 94 .5  98.7 

1136 KK 10P 
1137 KM SUB-BASIN 10P 
1138 8A 6 .15  
1139 LG .20 .32 7.00 .23 .OO 
1140 U I  324. 324. 358. 940. 1306. 1731. 2046. 2312. 2536. 2960. 
1141 U I  3731. 3324. 2360. 2053. 1902. 1767. 1631. 1519. 1381. 1277. 
1142 U I  1153. 1025. 875. 807. 765. 726. 676. 551. 523. 413. 
1143 U1 413. 368. 354. 345. 248. 248. 248. 227. 158. 158. 
1144 U I  158. 158. 158. 137. 62. 52. 62. 62. 52. 62. 
1145 U1 62. 62. 62. 62. 62. 62. 62. 52. 62. 0 .  
1146 U' 0. 0. 0. 0. 0. 0. 0 .  0. 0 .  0 .  

1147 KK C74 
1148 M CWBINE SURFACE RUNOFF AT NODE 7 4  
1149 M ,773-74 + 10P 
1150 HC 2 

1151 KK R74-75 
1152 M X-SECT. 1011 
1153 RS 11 FLOW -1 
1154 RL 0.17 92.0 
1155 RC 0.035 0.033 0.035 26189 0.013 
1155 RX 1000.0 1520.0 1553.0 1562.0 1572.0 1580.0 1694.0 2244.0 
1157 ?Y 102.9 97.7 94.9 92.0 92.1 95.6 97.4 102.9 

1158 KK 10R 
1159 M SUB-BASIN 10R 
1160 BA 4.93 
1161 LG .16 .35 5.80 . 3 1  .OO 
1162 U I  263. 263. 314. 781. 1078. 1443. 1686. 1906. 2090. 2488. 
1163 U I  3149. 2465. 1874. 1639. 1529. 1409. 1299. 1210. 1095. 1023. 
1164 U I  893. 793. 690. 645. 609. 569. 517. 433. 382. 337. 
1165 U I  324. 289. 289. 236. 202. 202. 202. 4 129. 129. 
1156 U I  129. 129. 129. 58. 50. 51. 50. 51. 50. 51. 
1167 !I 50. 51. 51. 50. 51. 50. 51. 50. 0. 0. 

1 HEC-1 INPUT PAGE 32 

..... ....... ....... ..... LINE I D  1.......2.......3.......4.. 5.. 6 7.......8.......9.... . . l o  

1168 KK C75 
1169 Kt4 CWBINE SURFACE RUNOFF AT NODE 76 
1170 Kt4 R75-76 + R74-76 + 1OR 
1171 HC 3 

1172 KK R76-77 
1173 M INTERPOLATE BETWEEN X-SECT. 10V1 AND 10V2 
1174 RS 1 0  FLOW - 1  
1175 RL 0.54 89 .9  
1176 RC 0.035 0.04 0.035 17002 0.008 
1177 RX 1000.0 1520.0 1632.0 1637.0 1663.0 1570.0 1751.0 1949.0 
1178 ?Y 95.8 93.2 92.3 89.9 89.9 92.3 92.5 95.8 

1179 KK 10V 
1180 M SUB-BASIN 10V 
1181 BA 3.12 
1182 LG .35 .35 4.90 .46 .00 
1183 U I  219. 219. 629. 934. 1143. 1315. 1551. 1854. 2525. 2672. 

F i l e  - 10310-24.Hl 

100-Vear 24Hour HEC-1 Dutpvf 
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1186 KK C77 
1187 Kn CDWBINE SURFACE RUNOFF AT NODE 71 
llaS W R76-77 + 10V 
1189 HC 2 

1190 KK R77-80 
1191 Kn REP. X-SECT. 10V2 
1192 RS 3 FLOW -1 
1193 RL 0.54 92.8 
1194 RC 0.035 0.035 0.035 6178 0.007 
1195 RX 1000.0 1520.0 1643.0 1650.0 1685.0 1592.0 1755.0 2040.0 
1196 !V 101.7 96.6 95.6 92.8 92.8 95.9 95.0 101.7 

1197 KK 1OW 
1198 KM SUB-BASIN 10W 
1199 Kn NODE 78 
1200 BA 5.30 
1201 LG .20 .30 8.00 .11 .00 
1202 UI 302. 302. 465. 969. 1322. 1804. 2060. 2296. 2622. 
1203 UI 3267. 2221. 1917. 1766. 1619. 1485. 1370. 1245. 1130. 
I204 UI 856. 7 6  720. 578. 632. 499. 460. 386. 375. 
1205 UI 331. 259. 232. 232. 216. 148. 148. 148. 148. 
1206 UI 90. 58. 58. 58. 58. 58. 58. 58. 58. 

1 HEC-1 INPUT 

....... LINE I 0  1.......2.......3.......4.......5.......6.......7.......8.......9.. 

I207 !I 58. 58. 58. 58. 0. 0. 0. 0. 0. 

1208 KK R78-79 
1209 KM X-SECT. 10x1 
1210 RS 9 FLOW -1 
1211 RL 0.21 93.0 
1212 RC 0.035 0.049 0.035 18691 0.012 
1213 RX 1200.0 1520.0 1576.0 1579.0 1588.0 1596.0 1650.0 2005.0 
1214 $Y 104.0 96.0 96.2 93.0 93.1 95.1 95.9 104.0 

lox 
SUB-BASIN 10X 
2.74 
.30 .34 

177. 177. 
1219. 1066. 
404. 371. 
120. 87. 
34. 34. 

1224 KK C79 
1225 Kn CMBlNE SURFACE RUNOFF AT NODE 79 
1226 KM R78-79 + 10X 
1227 HC 2 

1228 KK R79-80 
1229 KM X-SECT. lOYl 
1230 RS 20 FLOW -1 
1231 RL 0.54 93.7 
1232 RC 0.035 0.051 0.03 27614 0.008 
1233 RX 1000.0 1520.0 1676.0 1683.0 1699.0 1705.0 1825.0 2375.0 
1234 ?Y 102.8 97.6 95.9 93.7 93.7 95.8 97.3 102.8 

1235 KK 10V 
1236 Kn SUB-BASIN 10V 
1237 BA 3.70 
1238 LG .35 .36 4.70 .49 .00 
1239 UI 204. 204. 279. 630. 859. 1169. 1343. 1515. 1681. 
1240 UI 2428. 1643. 1369. 1224. 1145. 1046. 970. 887. 809. 
1241 UI 647. 549. 506. 479. 449. 415. 336. 304. 261. 
1242 UI 224. 224. 179. 157. 157. 155. 100. 100. 100. 
1243 UI 100. 83. 39. 39. 39. 39. 39. 39. 39. 
1244 !I 39. 39. 39. 39. 39. 39. 0. 0. 0. 

1 HEC-1 INPUT 

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

1245 KK CEO 
1246 KM CDWBlNE SURFACE RUNOFF AT NODE 80 
1247 R77-80 + R79-80 + 10Y 
1248 KM 3 HC 

1249 KK R8O-81 
1250 Kn REP. X-SECT. lOYl 
1251 Kn Thls 4s the flow f ~ o m  the a?.. to the east o r  Star Wash prior to 
1252 Kn it., confluent. with Star Wash. 
1253 RS 5 FLOW -1 
1254 RL 0.33 93.7 
1255 RC 0.035 0.051 0.03 7920 0.005 
1256 RX 1000.0 1520.0 1676.0 1681.0 1699.0 1705.0 1825.0 2375.0 
1257 Y 102.8 97.6 96.9 93.7 93.7 95.8 97.3 102.8 

3311. 
992. 
331. 
148. 
58. 

PAGE 33 

PAGE 34 
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1258 KK 6137281 
1259 KM RECALL HYOROGRAPH R72-81 
1260 8 1  R72-81 22 

1261 KK C81 
1262 KM COMBINE SURFACE RUNOFF AT NODE 81: T h t l  1% t h e  t o t a l  r u n o f f  s t  
1263 KM Node 81. 
1264 KM R72-81 + R80-81 
1265 HC 2 

1266 KK R81-82 
1267 KM REP. X-SECT. 10AB2 
1268 RS 5 FLOW - 1  
1269 RL 1.90 94.1 
1270 RC 0.035 0.029 0.035 9398 0.006 
1271 RX 600.0 1500.0 1571.0 1578.0 1682.0 1693.0 1733.0 2733.0 
1272 ?Y 102.0 97.5 97.3 94.1 94.1 96.8 97.0 102.0 

1273 KK 1 0 1  
1274 KM SUB-BASIN 102 
1275 84 3.69 
1276 LO .35 .35 4.40 .65 .OO 
1277 U I  254. 254. 608. 1035. 1472. 1747. 1984. 2485. 2905. 1887. 
1278 U I  1583. 1441. 1294. 1176. 1045. 928. 800. 660. 610. 567. 
1279 U I  505. 417. 338. 320. 278. 275. 1 9 4  194. 188. 124. 
1280 U I  124. 124. 2 88. 49. 49. 49. 49. 49. 49. 
1281 !I 49. 49. 49. 49. 49. 0. 0. 0. 0. 0. 

1 HEC-1 INPUT PAGE 35 

LINE 1 0  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

1282 KK 6C82.1 
1283 KM RECALL HYDROGRAPH C82.1 
1284 !I c8z.1 2 1  

1285 KK C82 
1286 KM COMBINE SURFACE RUNOFF AT NODE 82: T h t r  i s  t h e  t o t a l  r u n o f f  a t  
1287 KM Nod. 8 2  
1288 KM C82.1 + RBI-82 + 1 0 1  
1289 HC 3 

1290 KK R82-84 
1291 KM X-SECT. 10A82 
1292 RS 3 FLOW -1 
1293 RL 1.90 94.1 
1294 RC 0.035 0.029 0.035 7022 0.005 
1295 RX 800.0 1500.0 1571.0 1578.0 1782.0 1793.0 1833.0 2333.0 
1296 !Y 101.0 97.5 97.3 94.1 9 4 .  96.8 97.0 101.0 

1297 KK IOAA 
1298 KM SUB-BASIN 10AA 
1299 KM NODE 83 
1300 BA 1.63 
1301 LG .35 .35 6.30 .29 .OO 
1302 U I  128. 133. 408. 628. 829. 973. 1218. 1420. 915. 769. 
1303 U I  691. 615. 542. 475. 399. 328. 302. 274. 223. 183. 
1304 U I  153. 140. 131. 98. 98. 75. 62. 62. 62. 40. 
1305 U I  24. 24. 24. 24. 24. 24. 24. 24. 24. 0. 
1306 U' 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

1307 KK R83-84 
1308 KM X-SECT. lOA8l  
1309 RS 27 FLOW -1 
1310 RL 0.21 83.5 
1311 RC 0.04 0.071 0 .04  30202 0.006 
1312 RX 1000.0 1500.0 1540.0 1540.0 1650.0 1750.0 1790.0 2290.0 
1313 ?Y 92.7 90.2 90.0 83.5 83.5 90.0 90.2 92.7 

1314 KK lOA8 
1315 KH SUB-BASIN IOAB 
1315 84  4.31 
1317 LO .35 .35 5.20 .33 .OO 
1318 U I  238. 238. 324. 734. 1001. 1362. 1564. 1765. 1958. 2420. 
1319 U I  2828. 1914. 1595. 1426. 1334. 1218. 1130. 1034. 943. 852. 
1320 U I  754. 639. 589. 558. 523. 483. 391. 354. 304. 294. 

1 HEC-1 INPUT PAGE 36 

LINE I D  ....... 1.......2.......3.......4.... ... 5.. ..... 6 ....... 7.......8....... 9 ...... 1 0  

1324 KK CG4.2 
1325 KM TOTAL SURFACE RUNOFF FROM MAJOR BASIN NO. 10 ONLY: T h i s  tr t h e  flow 
1326 KM i n  S t e r  Wash prlor t o  t h e  confluence o f  P o w e r l t n a  Wash. 
1327 Kn R82-84 + R83-84 + 10A8 
1328 HC 3 

F t l e  - 10310-24.H1 

IOO-V-r 24Hout H E - l  OWYt 
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KK 8C84.1 
KM RECALL HYDROGRAPH C84.1 
1 C84.1 2 1  

1 

LINE 

1 

LINE 

F i l e  - 10310-24.H1 

KK C84 
KM COMBINE SURFACE RUNOFF AT NODE 84: T h i s  4 %  t h e  f l o w  i n  S t a r  Wash 
KM .It.? th. conflu.nc. o f  Po*.rlin. W..h. 
KM C84.2 1 C84.1 
KM (IIAJOR BASIN 7)  + (IIAJOR BASIN 10) 

HC 2 

KK R84-38 
KN X-SECT. 8A-AH1 
KM S t a r  Wash HEC-2 S a c t i o n  1.100 
KM CHANNEL ROUTE TO NODE 381 
RS 6 F L W  -I 
RL 1.50 1390.3 
RC 0.035 0.029 0.035 10982 0.006 
RX 9615.3 9815.0 9942.0 9957.0 10031.0 10083.0 10956.0 11725.0 
fV 1401.8 1393.8 1392.3 1390.5 1390.3 1392.9 1394.1 1401.8 

KK 8A 
KM SUB-BASIN 8A 
A 6.27 
LG .35 .35 3.90 .57 .00  
U I  285. 285. 285. 674. 1025. 1241. 1421. 1571. 1720. 1901. 
U I  2127. 2374. 2915. 3537. 3573. 3021. 2660. 2411. 2202. 1955. 
U I  1758. 1571. 1404. 1229. 959. 723. 505. 491. 459. 412. 
U I  285. 285. 285. 106. 87. 87. 87. 87. 87. 87. !I 87. 87. 87. 87. 0 .  0. 0 .  0. 0. 0. 

HEC-1 INPUT PAGE 37 

...... ...... ....... ID. 1 2.......3. 4.......5.......5.......7.......8.......0...... 1 0  

KK C381.2 
KM R84-38 8A 
KM T h i s  I s  t h e  ?low i n  S t a r  Wash p r i o r  t o  i t ' s  sonfluenc. w i t h  
KM J lck r .bb i t  Wash. 
KM (MAJOR BASIN 7)  + (MAJOR BASIN 8 )  + (MAJOR BASIN 10) 

HC 2 

KK BC3811 
KM RECALL HYDROGRAPH C381.1 
!I C381.1 2 1  

KK C381 
KO 2 1  
KM COMBINE SURFACE RUNOFF AT NODE 381 
KM T h i s  1. t h e  t o t a l  flow t o  Nod. 381 a t  CAP Canal S t r u c t u r e  CAP-5. 
KM (MAJOR BASINS l + 2 + 3 + 4 + 5 + 6) + (MAJOR BASINS 7 + 8 + 10) 

HC 2 

KK CLRl 
KM CLEAR HEC-I STACK 
HC 5 

KK 9A 
KM SUB-BASIN 9A 
KM HEADWATERS OF COYOTE WASH 
KM NODE 39 
BA 4.64 
LG .21  .35 4.20 .38 .OO 
U1 279. 279. 501. 943. 1347. 1717. 1981. 2200. 2681. 3322. 
U1 2315. 1865. 1657. 1534. 1398. 1288. 1155. 1052. 915. 785. 
U I  701. 658. 613. 5 8  458. 388. 355. 322. 305. 275. 
U I  214. 214. 214. 140. 137. 137. 137. 137. 79. 53. 
U I  53. 53. 53. 53. 53. 53. 53. 53. 53. 53. 
!I 53. 0. 0 .  0. 0. 0. 0. 0. 0. 0. 

KK R39-40 
KM X-SECT. 981 
RE 4 F L W  -1 
RL 1.22 91.2 
RC 0.03 0.025 0.03 9398 0.013 
RX 1000.0 1521.0 1533.0 1541.0 1646.0 1664.0 1764.0 1772.0 
fY 98.2 93.0 92.6 91.2 92 .2  94.7 96.6 99.5 

HEC-1 INPUT PAGE 38 

....... I D  ....... 1 2.......3.......4.......5.......6.......7.......8.......0...... 1 0  

KK 98 
KM SUB-BASIN 98 
BA 8.49 
LG .25 .35 5.20 .36 .00  
U l  493. 493. 800. 1608. 2229. 2970. 3388. 3783. 4410. 5666. 
U I  4854. 3512. 3040. 2825. 2582. 2379. 2173. 1958. 1776. 1564. 
U I  1316. 1212. 1146. 1063. 940. 810. 669. 630. 567. 540. 
U I  498. 378. 378. 378. 271. 241. 241. 241. 2 4  193. 
U I  94. 94. 94. 94. 94. 94. 94. 94. 94. 94. 
U I  94. 94. 94. 0. 0. 0 .  0. 0. 0 .  0 .  



1403 KK C40 
1404 KM COMBINE SURFACE RUNOFF AT NODE 40 
1405 0 4  R39-40 + 90 
1406 HC 2 

1407 KK R40-41 
1408 KM X-SECT. 9C1 
1409 KM T h i s  t s  t h n  f l o w  i n  Coyote Wash p r i o r  t o  t h e  con f l uence  o f  B lue  Wash 
1410 RS 10 F L W  -1 
1411 RL 2.45 87.3 
1412 RC 0.035 0.032 0.035 21226 0.008 
1413 RX 1000.0 1520.0 1570.0 1582.0 1657.0 1669.0 1699.0 2208.6 
1414 ?Y 95.0 90.0 89.8 87.3 87.3 89.3 89.9 95.0 

1415 KK 9C 
1416 KM SUB-BASIN 9C 
1417 kn BLUE WASH; Th t s  t s  t h e  f l o w  i n  B lue Wash p r i o r  t o  i t ' s  con f l uence  
1418 KM w $ t h  Coyote Wash. 
1419 BA 7 .32 
1420 LG .29 .34 6.40 .32 .OO 
1421 U I  483. 483. 1206. 1958. 2414. 2778. 3195. 3746. 4796. 6112. 
1422 U I  5334. 4424. 3867. 3280. 2809. 2379. 1906. 1233. 855. 796. 
1423 U I  627. 483. 419. 148. 4 8  148. 148. 148. 148. 148. 
1424 

:I 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

1425 KK C41 
1426 Kn COMBINE SURFACE RUNOFF AT NODE 41 
1427 DI R40-41 r 9C 
1428 Kn T h t l  i s  t h e  f low t n  Coyote Wash a f t e r  t h e  con f l uence  o f  B l u e  Wash. 
1429 HC 2 

1 HEC-I INPUT PAGE 39 

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

1430 KK R41-43 
1431 KM X-SECT. 9E1 
1432 KH Th i s  1% ONLY a channel r o u t e  t o  Node 43: T h i s  i s  NOT t h c  TOTAL f l o w  
1433 KM i n  Coyote Wash j u s t  p r i o ?  t o  t h a  sonf luance o f  Bear B o t t l a  Wash. 
1434 RS 10 FLW -1 
1435 RL 0.77 89.9 
1436 RC 0.04 0.036 0.03 15998 0.008 
1437 RX 1000.0 1590.0 1620.0 1639.0 1675.0 1684.0 1846.0 1906.0 
1438 !Y 99.0 94.8 95.0 91.0 89.9 94.6 95.5 99.1 

1439 KK 9D 
1440 KM SUB-BASIN 9D 
1441 KM HEAWATERS OF BEER BOTTLE WASH 
1442 KM NODE 42 
1443 BA 6.24 
1444 LG .25 .30 7.10 . 21  .OO 
1445 U I  350. 350. 508. 1101. 1493. 2051. 2342. 2625. 2952. 3692. 
1446 U I  4028. 2669. 2272. 2069. 1919. 1760. 1638. 1465. 1366. 1194. 
1447 U I  1047. 911. 853. 805. 741. 644. 575. 463. 447. 401. 
1448 U I  384. 361. 268. 268. 268. 210. 171. 171. 171. 171. 
1449 U I  171. 71. 67. 67. 67. 67. 67. 67. 67. 67. 
1450 :I 67. 67. 67. 67. 67. 0. 0. 0. 0. 0. 

1451 KK R42-43 
1452 KM REP. X-SECT. 9E1 
1453 KM Th ts  i s  ONLY a channel r o u t s  t o  Node 43: T h i s  tr NOT t h e  TOTAL f l o w  
1454 KM i n  Beer B o t t l e  Wash j u s t  p r i o r  t o  i t ' s  conf luenca w I t h  Coyote Wash. 
1455 RS 8 FLOW -1 
1456 RL 0.77 89.9 
1457 RC 0.04 0.036 0.03 11616 0.008 
1458 RX 1000.0 1590.0 1620.0 1639.0 1675.0 1684.0 1846.0 1906.0 
1459 ?Y 99.0 94.8 95.0 91.0 89.9 94.6 95.5 99.1 

1460 KK C43 
1461 DI ADD CHANNEL ROUTES AT NODE 43: Th i s  1% NOT t h e  f l o w  i n  
1462 Kn Coyota Wash a f t e r  t h e  conf lu-nse o f  Bsar B o t t l e  Wash. 
1463 KM R41-43 + R42-43 
1464 HC 2 

1465 KK R43-44 
1456 KM INTERPOLATE BETWEEN X-SECT. 381 AND 2F1 
1467 RS 1 FLOW -1 
1468 RL 2 .01 84.0 
1459 RC 0.037 0.033 0.037 4277 0.007 
1470 RX 1000.0 1538.0 1567.0 1580.0 1720.0 1723.0 1752.0 2051.6 
1471 !I 100.1 93.0 87.0 84.0 84.0 88.0 91.0 100.1 

1 HEC-1 INPUT 

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

1472 KK 9E 
1473 KM SUB-BASIN 9E 
1474 BA 6.08 
1475 LG .29 .36 5.10 .64 .OO 
1476 U I  525. 772. 1992. 2656. 3177. 3875. 5229. 6511. 5138. 4233. 
1477 U I  3442. 2792. 2160. 1243. 899. 743. 525. 321. 161. 161. 

F i l s  - 10310-24.H1 
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I 

LINE 

1 

LINE 

KK 9F 
M SUB-BASIN 9F 

-" 
m CWBINE SURFACE RUNOFF AT NODE 4:- 
M S hi. i s  t h e  f l ow  i n  coyote  wash approxtmatmly 4460 f e e t  downstream 
M o f  t h e  conf1u.n~. o f  Be.* 5o t t l .  Wash w i t h  Coyot. Wash. 
KM T h i s  1s a l s o  th. f l ow  i n  Coyot. Wash p r i o r  t o  t h e  th. f l o w  S p l i t .  
KM R43-44 + 9E + 9F 

FC 3 

KK CP44E 
KO 2 1  
M Flow s p l i t  div.r.ion o p a r a t i o n  a t  Nod. 44 i n  Coyot. Wash 
M CP44W - FLOW CONTINUING I N  WEST FORK: R44-47 
M CP44E - FLOW DIVERTED TO EAST FORK, R44-45 
DT CP44W 
D l  0. 1000. 1800. 4000. 6500. 9500. 13200. 17500. 22800. 28000. 

W 0. 1000. 1800. 2000. 3100. 4300. 5700. 7600. 10000. 12500. 

KK R44-45 
M X-SECT. D IV lE  
M THIS I S  THE RUNOFF TRAVELING THROUGH THE EAST FINGER OF COYOTE WASH AFTER 
M THE FLOW SPLIT. 
RS 3 FLOW -1 
RL 0.70 49.0 
RC 0.035 0.049 0.035 3379 0.006 
RX 1000.0 1695.0 1758.0 2155.0 2195.0 2215.0 2299.0 2985.4 
?Y 59.6 56.0 52.0 49.0 49.0 52.0 52.7 59.6 

HEC-1 INPUT PAGE 41 

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

KK 9 0  
M SUB-BASIN 9G 
BA 1.00 
LG .35 .35 4.00 .60 .00 
U I  96. 182. 403. 524. 645. 833. 1189. 975. 779. 520. 
U I  491. 3 4  186. 159. 99. 73. 30. 30. 30. 30. 

U1 0. 0 .  0. 0. 0 .  0. 0. 0. 0. 0 .  

KK C45 
M CMBlNE SURFACE RUNOFF AT NODE 45 
M R44-46 + 9 6  
M Cvo.slng a t  Wickanburg Road 

HC 2 

KK R45-46 
M X-SECT. 911 
M CHANNEL ROUTE TO NODE 461 
RS 8 FLOW -1 
RL 0.54 88.2 
RC 0.035 0.049 0.035 10402 0.006 
RX 1000.0 1520.0 1540.0 1550.0 1572.0 1577.0 1597.0 1957.0 
?Y 95.2 90.0 89.8 88.2 88.2 91.2 91.6 95.2 

KK 9 1  
M SUB-BASIN 9 1  
5A 4.81 
LG .35 .35 3.70 . 51  .00 
U I  453. 875. 1936. 2522. 3102. 4008. 5718. 4695. 3749. 2983. 
U I  2351. 1654. 896. 764. 475. 351. 142. 142. 142. 142. 

U' 0. 0 .  0 .  0 .  0. 0. 0. 0. 0. 0. 

91W 
2 1  

DIVERT FLOW TO EAST SIDE OF SUB-BASIN 9 1  TO SIMULATE 
RETENTION PONDING I N  THE EAST SIDE DEPRESSION UP TO 117 Ac-Ft .  
91W - Flow s o n t l n u l n g  t o  Nod. 45 s t  CAP-4 
DTPIE - F low d i v e r t e d  t o  depr.s.ion a t  East S ide  of 

sub-bas in  9 1  a l ong  C.A.P. Cansl. 
OT9IE 117 

0 200 1000 2000 3000 4000 5000 
0 100 500 1000 1500 2000 2500 

HEC-1 INPUT PAGE 42 

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

KK C461 
KO 2 1  
KM CMBlNE SURFACE RUNOFF AT NODE 451 
M R45-46 + 91W 
M Thi. 1. t h e  f l ow  t o  Nod. 461 a t  th. CAP Cana1,fvom th. Eas t  f i n g e r  
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F i l e  

1553 Kn of thm Coyote Wash f l o w  s p l i t .  (CAP-4) 
1554 HC 2 

1555 KK C460 
1556 Kn ROUTE NODE 46 INFLOW THROUGH PONDING AREA UPSTREAM OF C.A.P. CANAL 
1557 Kn BOX FLUME OVERSHOOT STATION 293+50. U.S. I€.- 1376.71 
1558 Kn TOP OF DIKE ELEVATION - 1385.7 
1559 KO 2 1  
1560 RS 1 ELEV 1368 
1561 RL 0.272 1368 
1662 SV 0 2 . 1  19.1 35.0 72.0 133.0 478.0 1288.0 
1563 SE 1358 1372 1376 1376.71 1378.4 1380 1381.1 1384 
1564 1'4 0 0 0 0 475 1220 2120 3899 

1565 KK BCP44W 
1566 KO 2 1  
1567 Kn RETRIEVE WEST FINGER OF F L W  SPLIT DIVERSION AT NODE 44 I N  COYOTE WASH. 
1568 DR CP44W 

LINE ID. 

R44-47 
X-SECT. OIVIW 

THIS I S  THE RUNOFF TRAVELING THROUGH THE WEST FINGER OF COYOTE WASH 
AFTER THE FLOW SPLIT. 

9 FLOW -1 
0.44 49.0 

0.035 0.049 0.035 12514 0.007 
1000.0 1300.0 1370.0 1450.0 1495.0 1500.0 1770.0 1931.0 

55.7 52.7 52.0 49.0 49.0 54.0 52.0 57.0 

HEC-1 INPUT PAGE 43 

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

c471 
2 1  

COMBINE SURFACE RUNOFF AT NODE 471 
R44-47 + 9H 
T h i s  1s  th. f l o w  t o  Nod. 471 a t  t h e  CAP Canal. f rsm t h e  West finger 
o r  th. Coyote Wash f l o *  s p l i t .  (CAP-3) 

2 35.99 

"-,- 
ROUTE NODE 47 INFLOW THROUGH PONDING AREA UPSTREAM OF C.A.P. CANAL 
BOX FLUME OVERSHWT STATION 180150. U.S. I€ . -  1377.18 
TOP OF DIKE ELEVATION - 1385.7 

2 1  
1 ELEV 1371 

0.434 1371 
0 4.0 84.8 130.0 359.2 970.6 

1371. 1372 13761377.18  1380 1384 
0 0 0 0 880 3380 

2 1  
SUB-BASIN 11A 
T? i ! - i r  the f l o w  t o  Node 8 5 1  s t  t h e  CAP Canal.  (CAP-5 AND CAP-7) 

1611 KK C850 
1612 Kn ROUTE NODE 85 INFLOW THROUW PONOING AREA UPSTREAM OF C.A.P. CANAL 
1613 KM CAP-6: 66" CULVERT. STATION 393+00., U.S. IE-  1372.18 
1614 Kn TOP OF DIKE ELEVATION - 1381.4 
1615 Kn CAP-7; 56" CULVERT, STATION 402r50..  U.S. IE-  1371.80 
1516 Kn TOP OF DIKE ELEVATION - 1381.4 
1517 Kn [ASSUMED U.S. I€+-1371.91 
1618 KO 2 1  
1619 RS 1 ELEV 1371.9 
1620 RL 0.434 1371.9 
1621 SA 0 2.71 22.88 78.79 
1622 SE 1371.9 1372 1376 1380 
1623 f9 0 5 183 478 

HEC-1 INPUT PAGE 44 

LINE I D  ....... I....... 2 ....... 3 ....... 4.......5.......6.......7.......8.......9...... 1 0  

1624 KK 12A 
1625 KM SUB-BASIN 12A 
1626 KM NODE 8 6  
1627 BA 4.88 
1628 LG . I 9  . 3 1  8.00 .11 .OO 
1629 U I  299. 299. 562. 1028. 1489. 1869. 2148. 2402. 2987. 3514. 
1630 U I  2299. 1927. 1754. 1605. 1463. 1334. 1206. 1082. 948. 791. 

10O.Vm 24Hou HEC-1 Ournut 
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1635 KK R86-88 
1635 KM X-SECT. 12C2 
1637 RS 23 FLOW -1 
1638 RL 0 .21  9 1 . 2  
1639 RC 0.03 0.047 0.035 41501 0 .011 
1640 RX 1000.0 1533.0 1596.0 1604.0 1617.0 1627.0 1648.0 1833.2 
1641 !Y 98 .6  93.3 94.5 91.2 91 .5  94.5 94.0 98.6 

1642 KK 128 
1643 KM SUB-BASIN I 2 8  
1644 KM HEADWATERS OF DAGGS WASH 
1645 KU NODE 87 
1646 BA 4.79 
1647 LG .27 .34 5 .50  .68 .OO 
I 6 4 8  U I  230. 230. 230. 641. 858. 1070. 1191. 1321. 1453. 1637. 
1649 U I  1819. 2172. 2709. 2986. 2497. 2178. 1956. 1 7 7 8  1568. 1403. 
1660 U I  1248. 1103. 944. 703. 486. 408. 382. 379. 243. 230. 
1651 U1 230. 119. 71. 71. 71. 71. 71. 71. 71. 7 1 .  
1652 !I 71. 0 .  0 .  0. 0. 0 .  0 .  0 .  0 .  0 .  

1653 KK R87-88 
1654 KH REP. X-SECT. 12Cl 
1655 RS 2 FLOW -I 
1656 RL 0 . 4 2  92.7 
1657 RC 0.036 0.033 0.035 2006 0.002 
1658 RX 1233.2 1572.0 1644.0 1654.0 1655.0 1675.0 1750.0 2340.0 
1669 ?Y 101.8 93.8 94.6 92.9 92.7 94 .8  95.9 101.8 

1660 KK 12C 
1661 KM SUB-BASIN 12C 
1662 BA 3 .64  
1663 LG .30  .34  6.50 .48 .OO 
1664 U1 195. 195. 240. 663. 815.  964. 1086. 1206. 1371. 1548. 
1665 U I  1897. 2435. 2359. 1966. 1716. 1544. 1353. 1190. 1043. 922. 

1 HEC-1 INPUT PAGE 45 

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

1666 U I  737. 532. 344. 332. 320. 229. 195. 195. 83. 60 .  
1667 5'1 50. 60. 60. 60. 60. 60. 60. 0 .  0 .  0 .  

1668 KK C88 
1669 m COMBINE SURFACE RUNOFF AT NODE 8 8  
1670 IBI R86-88 + RBI-88 + 12C 
1671 iC 3 

KK R88-89 
KU INTERPOIATE BEWEEN X-SECT. 1201 AND 1202 
RS 14 FLOW - 1  
RL 1.10 92.0 
RC 0 .035 0.032 0.035 16315 0 .003 
RX 1351.3 1560.0 1744.0 1762.0 1806.0 1819.0 1903.0 2368.0 
R Y  102.2 94.2 95.0 92.0 92 .0  9 4 . 7  9 4 . 7  102.2 

1679 KK 120 
1680 101 SUB-BASIN 120 
1681 BA 5 . 2 9  
1682 LG .35 .34 5.90 .35 .00  
1683 U I  307. 307. 540. 1096. 1393. 1616. 1813. 2062. 2361. 2881. 
1684 U I  3757. 3733. 3063. 2661. 2369. 2044. 1785. 1537. 1298. 945. 
1685 U I  590. 530. 504. 360. 307. 294. 9 4 .  94. 94. 94. 
1686 !I 94. 94. 94. 94. 0 .  0 .  0 .  0 .  0 .  0 .  

I 5 8 7  KK C89 
1688 KM COMBINE SURFACE RUNOFF AT NODE 8 9  
1589 KM R88-89 + 120 
1690 YC 2 

1691 KK R89-90 
1692 KM X-SECT. 12El 
1693 KM CHANNEL ROUTE TO NODE 901 
1694 RS 16 FLOW - 1  
1695 RL 0.77 91.3 
1696 RC 0 .04  0.034 0.04 32525 0.009 
1697 RX 1000.0 1620.0 1540.0 1650.0 1593.0 1605.0 1645.0 2145.0 
1698 ?Y 102.6  97.4 97.0 91.3 91 .6  9 6 . 1  97 .6  102.6 

1 HEC-1 INPUT PAGE 46 

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

1699 KK 12E 
1700 KM SUB-BASIN 12E 
1701 8A 7 .54  
1702 LG .35 .35 5 . 6 0  .38  .OO 
1703 U l  379. 379. 379. 1174. 1499. 1799. 2036. 2235. 2494. 2819. 
1704 U I  3207. 4096. 4828. 4408. 3742. 3316. 3005. 2657. 2346. 2079. 
1705 U I  1834. 1566. 1168. 780. 670. 523. 593. 379. 379. 369. 

1 0 0 . Y ~  14How HEC.1 Outpul 
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1708 KK C90I 
1709 KO 2 1  
1710 DI COHBINE SURFACE RUNOFF AT NODE 901 
1711 m T h i s  i s  t h e  f l o w  t o  Node 901 a t  CAP Canal S t r u c t u r e  CAP-8. 
1712 DI R89-90 + 12E 
1713 HC 2 

1714 KK C900 
1716 KM ROUTE NODE 9 0  I N F L W  THROUGH PONDING AREA UPSTREAH OF C.A.P. CANAL 
1716 m BOX FLUME OVERSHWT STATION 485r00. U.S. IE . -  1373.3 
1717 KM TOP OF DIKE ELEVATION - 1383.0 
1718 KO 2 1  
1719 RS 1 ELEV 1373.3 
1720 RL 0.333 1373.3 
1721 SA 0 12.27 31.17 56.96 92.15 
1722 SE 1373.3 1375 1380 1384 1388 
1723 :Q 0 600 2300 4220 5600 

1724 KK 13A 
1725 DI SUB-BASIN 13A 
1726 KM t s  t h e  total r1.w f r o m  najor naltn 13:  NO^. 911 at CAP c a n a l  
1727 DI S t r u c t u r e  CAP-9 
1728 KO 2 1  
1729 BA .90  
1730 LG .35 .35 3.90 .38 .OO 
1731 U I  205. 720. 1100. 1811. 1356. 892. 440. 225. 104. 49. 
1732 1(1 49. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

1733 KK C910 
1734 IBI ROUTE NODE 9 1  I N F L W  THROUGH PONOING AREA UPSTREAH OF C.A.P. CANAL 
1735 DI WUBLE 36" CULVERTS. STATION 344r26.. U.S. 1E.- 1343.70 
1736 KM TOP OF DIKE ELEVATION 1 1372.7 
1737 KO 2 1  
1738 RS 1 ELEV 1343.7 
1739 RL 0.333 1343.7 
1740 SA 0 . 2 1  2.49 7.32 13.63 19 .61  24.99 32.52 41.59 206.44 

1 HEC-1 INPUT PAGE 47 

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

1741 SE 1343.7 1344 1348 1352 1356 1360 1364 1368 1372 1376 
1742 19 0 9 104 169 223 261 300 311 329 342 

1743 KK 14A 
1744 DI SUB-BASIN 14A 
1745 Kn T h l s  i s  t h e  flow t o  Node 921 a t  CAP Canal S t r u c t u r e  CAP-10. 
1746 KO 2 1  
1747 BA .09 
1748 La .35 .35 3.90 .38 .OO 
1719 !I 129. 362. 166. 32. 0. 0. 0. 0. 0. 0. 

1750 KK C920 
1751 Kt4 ROUTE NOOE 92 I N F L W  THROUGH PONDING AREA UPSTREAH OF C.A.P. CANAL 
1752 m 36" CULVERT, STATION 561tso.. U.S. IE.- 1340.21 
1753 K?4 TOP OF DIKE ELEVATION - 1372.1 
1754 KO 2 1  
1755 RS 1 ELEV 1340.2 
1766 RL 0.333 1340.2 
1757 SA 0 .19 1.27 2.51 3.96 5.57 7 .86  10.16 12.42 
1758 SE 1340.2 1344 1348 1352 1366 1350 1364 1368 1372 
1759 19 0 37 6 1  80  90  1 0 1  107 113 119 

1760 KK 148 
1761 KM SUB-BASIN 148 
1762 KM T h t s  1% t h e  f l o w  t o  Nod. 931 a t  CAP Canal S t r u c t u r e  CAP-11. 
1763 KO 2 1  
1764 8A .03 
1765 LG .35 .35 3.90 .38 .OO 
1766 1(l 210. 0 .  0. 0. 0. 0. 0 .  0. 0. 0. 

1767 KK C930 
1768 KM ROUTE NODE 93 I N F L W  THROUGH PONOING AREA UPSTREW OF C.A.P. CANAL 
1759 KM 30" CULVERT. STATION 571+50., U.S. IE.- 1349.50 
1770 KM TOP OF DIKE ELEVATION - 1372.1 
1771 KO 2 1  
1772 RS 1 ELEV 1349.5 
1773 RL 0.333 1349.5 
1774 SA 0 .24 1.39 
1775 SE 1349.6 1352 1356 
1776 99 0 2 0  54  

1 HEC-1 INPUT PAGE 48 

.... .... ...... ....... .. ....... LINE I D  1.......2.......3..... 4 5.......6.......7... 8... 9 1 0  

1777 KK CLR2 
1778 DI CLEAR HEC-1 STACK 
1779 HC 5 

1780 KK CLR3 

F i l e  - 10310-24.H1 

100-Year 24Hou HEC-I 0-ut 

February 17. 1991 





F i l e  

LINE 

KK R46-94 
KM X-SECT. FROM 1' C I  8EUroNT MAPPING 
RS 13 F L W  -1 
RL 0.47 82.0 
RC 0.01 0.049 0.04 16315 0.007 
RX 1000.0 1550.0 1770.0 1785.0 1810.0 1830.0 2010.0 2516.3 
?Y 90.0 84.5 83.5 82.0 82.0 83.5 82.5 90.0 

KK 5C38I 
KM RECALL HYDROGRAPH C38I 
!I C38I 2 1  

KK R38-94 
KM REP. X-Sect. 1501 
RS 5 FLOW -1 
RL 2.45 91.8 
RC 0.035 0.031 0.035 14784 0.005 
RX 1157.8 1780.0 1810.0 1820.0 2020.0 2053.0 2083.0 3163.0 
BY 102.4 94.4 93.3 91.8 91.8 95.1 97.0 102.4 

KK 15A 
0 4  SUB-BASIN 15A 
BA 3.59 
LG .35 .35 3.50 .99 .OO 
U I  356. 774. 1511. 2089. 2610. 3520. 4438. 3320. 2651. 2056. 
U I  1551. 833. 615. 423. 305. 2 112. 112. 112. 0. 

U' 0 .  0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK C91 
KM COMBINE SURFACE RUNOFF AT NODE 94 
KM R46-94 + R38-94 + 15A 

HC 3 

HEC-I INPUT PAGE 5 1  

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

KK R94-96 
KM REP. X-SECT. 1501 
US 2 F L W  -1 
RL 2.15 91.8 
RC 0.035 0.033 0.035 5385 0.005 
RX 1250.0 1780.0 1810.0 1820.0 2070.0 2103.0 2133.0 3493.0 
?Y 103.0 92.4 93.3 91.8 91.8 95.1 97.0 103.0 

KK BC850 
KJ4 RECALL RESERVOIR OUTFLOW F R M  NODE 85 
131 HYDROGRAPH C850 
?I C850 2 1  

KK R85-95 
KM X-SECT. FRW 1' C l  B E M N T  MAPPING 
RS 23 FLOW -1 
RL 0.43 76.0 
RC 0.07 0.041 0.07 19114 0.005 
RX 1000.0 1500.0 1530.0 1715.0 1730.0 1845.0 1855.0 2355.0 
?Y 92.5 90.0 80.0 75.0 75.0 80.0 90.0 92.5 

1903 KK 158 
1904 KM SUB-BASIN 158 
1905 BA 2.08 
1906 LG .35 .35 4.20 .50 .OO 
1907 U I  157. 193. 592. 803. 955. 1138. 1395. 1965. 1930. 1521. 
1908 U I  1284. 1052. 858. 677. 402. 288. 258. 167. 142. 51. 
1909 !I 51. 5 51. 51. 51. 0. 0 .  0. 0. 0 .  

1910 KK C95 
1911 KM COMBINE SURFACE RUNOFF AT NODE 95 
1912 KM R85-95 + 155 
1913 HC 2 

1914 KK R95-96 
1915 KM X-SECT. FROM 1' C I  BELMONT MAPPING 
1916 RS 4 FLOW -1 
1917 RL 0.43 75.0 
1918 RC 0.035 0.033 0.035 5016 0.005 
1919 RX 1000.0 1530.0 1710.0 1715.0 1730.0 1735.0 1845.0 1855.0 
1920 ?Y 85.3 80.0 77.5 76.0 76 .0  77 .5  80.0 90.0 

HEC-1 INPUT PAGE 52 

LINE I D  ....... 1.......2.......3.......4.......5.... ... 5 ....... 7.......8... .... 9 ...... 10 

1921 KK C96 
1922 KM COMBINE SURFACE RUNOFF AT NODE 96 
1923 KM R94-95 + R95-96 
1924 HC 2 
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1925 KK R95-97 
1926 KM REP. X-SECT. 1501 
1927 RS 2 FLOW - 1  
1928 RL 2.45 91 .8  
1929 RC 0.035 0.033 0.035 5178 0 .005 
1930 RX 1157.8 1780.0 1810.0 1820.0 2080.0 2113.0 2143.0 3223.0 
1931 fY 102.4 94.4 93.3 91 .8  91 .8  9 5 . 1  9 7 . 0  102.4 

1932 KK 15C 
1933 KM SUB-BASIN 15C 
1934 BA 1.83 
1935 LG .35 .35 4 .20  1.15 .OO 
1936 U I  280. 1122. 1588. 2552. 3158. 2147. 1493. 775. 435. 249. 
1937 !I 86. 8 5 .  86 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

1938 KK C97 
1939 KM COHBlNE SURFACE RUNOFF AT NODE 97 
1940 KM R96-97 + 15C 
1941 VC 2 

1942 KK R97-98 
1943 KM X-SECT. 1501 
1944 RS 5 FLOW - 1  
1945 RL 2 4  91 .8  
1946 RC 0 .035 0.033 0.035 14784 0.006 
1947 RX 1157.8 1780.0 1810.0 1820.0 2080.0 2113.0 2143.0 3223.0 
1948 fY 102.4 94.4 93.3 91 .8  91 .8  95 .1  97.0 102.4 

1949 KK 150 
1950 KM SUB-BASIN 150 
1951 8A 2.87 
1952 LG .35 .35 3 .80  .91  .OO 
1953 U I  230. 256. 815. 1109. 1318. 1570. 1925. 2711. 2563. 2099. 
1954 U I  1772. 1451. 1197. 934. 555. 398. 355. 230. 195. 71. 
1955 !I 71. 71. 71. 71. 71. 0 .  0 .  0 .  0 .  0 .  

1 HEC-1 INPUT PAGE 53 

LINE I D  ....... 1.......2.......3.......4.......5.......5..... .. 7 ....... 8 . . . . .  .. 9 ...... 10 

1956 KK C98 
1957 Kn COHBlNE SURFACE RUNOFF AT NODE 9 8  
1958 KM R97-98 + 150 
1959 KM This 1s t h e  flow i n  Jackrabbi t  Wash pr ior  t o  i t ' s  conflu.nce 
1960 KM w i t h  t h e  Ha~sayarnpa R1v.v. 
1961 Kn (MAJOR BASINS 1 + 2 r 3 + 4 + 5 + 5 + 7 + 8 + [a p o r t i o n  o f  91 + 10 + 11) 
1962 KH + (MAJOR BASIN 15) 
1963 HC 2 

1964 KK CLR4 
1965 KM CLEAR HEC-1 STACK 
1966 HC 5 

1967 KK BC48O 
1968 KM RECALL RESERVOIR OUTFLOW FRCW NODE 48 
1959 KM HYDROGRAPH C480 
1970 !I C480 2 1  

1971 KK 48-101 
I 9 7 2  KM R48-101 
1973 KM X-SECT. 18A1 
1974 RS 4 FLOW - 1  
1975 RL 1.90 88 .4  
1976 RC 0 .03  0.033 0.03 4488 0.007 
1977 RX 1000.0 1520.0 1545.0 1549.0 1551.0 1555.0 1581.0 2101.0 
1978 !Y 95.2 9 0 . 0  89 .9  88 .4  88 .4  89.9 90.0 95.2 

1979 KK 8C490 
1980 KM RECALL RESERVOIR OUTFLOW F R M  NODE 49 
1981 KM HYDROGRAPH C490 
1982 :I C490 2 1  

1983 KK 49-101 
1984 KM R49-101 
1985 KM X-SECT. 18A2 
1986 RS 5 - 1  
1987 RL 
1988 

FLOW 0 . 5 2  87 .9  
RC 0.045 0 .039 0 .045 3379 0 . 0 1  

1989 RX 1000.0 1520.0 1545.0 1549.0 1551.0 1555.0 1580.0 2100.0 
1990 fY 9 5 . 2  90.0 89.9 8 7 . 9  87 .9  8 9 . 9  9 0 . 0  95.2 

1 HEC-I INPUT PAGE 54 

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

1991 KK 186 
1992 KM SUB-BASIN 18A 
1993 BA . 2 5  

Sect ion 3 . 5 . 8 .  Page 28 



1 

LINE 

KK C l O l  
Kn CWBINE SURFACE RUNOFF AT NODE 1 0 1  
Kn R480-101 + R490-101 + 18A 
Kn 371.t AVENUE CROSSING 
KU (MAJOR BASIN 19) + (a p o r t i o n  o f  MAJOR BASIN 18) 

HC 3 

KK BC470 
KM RECALL RESERVOIR OUTFLOW FROM NODE 47 
KU HYDROGRAPH C470 
?I C470 2 1  

KK 47-119 
KU 1147-119 
KH X-SECT. 1811 
RS 5 F L W  -1 
RL 1.19 90.4 
RC 0.03 0.034 0.03 8184 0.007 
RX 1000.0 1536.0 1528.0 1633.0 1550.0 1657.0 1757.0 2233.0 
?Y 99.2 93.8 95.0 91.1 90.4 94 .9  94.4 99.2 

KK 1 8 1  
101 SUB-BASIN 181 
BA .39 
LG .35 .35 3.50 1.04 .OO 
U I  89. 312. 477. 785. 588. 387. 191. 98. 45. 21. U l  21. 0. 0 .  0. 0. 0. 0. 0. 0. 0. 

KK 18N 
Kn SUB-BASIN 18N 
KM NODE 114 AT 3 7 1 s  AVENUE AND INDIAN SCHWL ROAD 
BA 2.40 
LG .35 .33 4.90 .31 .00 
U I  142. 142. 254. 511. 654. 756. 847. 974. 1113. 1395. 
U I  1791. 1644. 1357. 1193. 1057. 907. 790. 682. 548. 375. 
U I  251. 238. 221. 142. 142. 92. 43. 43. 43. 43. 
;I 43. 43. 43. 43. 0. 0 .  0. 0. 0. 0 .  

KK C119 
KM CW8lNE SURFACE RUNOFF AT NODE 119 
Kn R470-119 + 161 
Kn 371.t AVENUE CROSSING 
KU (a p o v t i o n  o f  Majo? B a s i n  9) r (a p o ~ t l o n  o f  M a j o r  B a s i n  18) 

HC 2 

HEC-1 INPUT PAGE 55 

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

KK 180 
101 SUB-BASIN 180 
KU NODE 102 A1 371at  AVENUE 
8A 1.81 
LO .33 .35 3.90 .46 .OO 
U I  185. 390. 812. 1053. 1316. 1825. 2238. 1674. 1336. 1041. 
U I  782. 420. 311. 213. 154. 57. 57. 57. 57. 0 .  

U' 0. 0. 0 .  0. 0. 0 .  0. 0. 0 .  0 .  

KK 18C 
Kn SUB-BASIN 18C 
Kn NODE 103 AT 371.t AVENUE 
8A 1.90 
LG .33 .35 3.70 .42 .OO 
U I  149. 156. 523. 699. 838. 992. 1197. 1546. 1818. 1417. 
U1 1195. 987. 820. 666. 451. 263. 245. 173. 149. 69. 
:I 46. 46. 46. 46. 46. 0 .  0. 0 .  0 .  0. 

KK CLR5 
Kn CLEAR HEC-1 STACK 

HC 5 

HEC-1 INPUT PAGE 56 

ID.. ..... 1 ....... 2.......3.......4.......5.......5.......7.......8.......9... ... 1 0  

KK 180 
KM SUB-BASIN 180 
KM NODE 115 AT 3 7 1 r t  AVENUE 

1oo.v.ar 24)(ow HEC-I output 
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2070 KK 18P 
2071 KM SUB-BASIN 18P 
2072 KM NODE 116 AT INDIAN SCHOOL ROAD 
2073 64 1.35 
2074 LG . 3 5  . 3 1  5.00 .28 .OO 
2075 U I  2 .  141. 404. 548. 550. 783. 978. 1375. 1218. 977. 
2076 U I  820. 559. 547. 391. 227. 188. 4 112. SO. 34. 
2077 !I 34. 34. 34. 34. 0 .  0 .  0 .  0 .  0 .  0 .  

2078 KK 115117 
2079 KM R115-117 
2080 KM REP. X-SECT. l 8 E l  
2081 RS 9 FLOW - 1  
2082 RL 0 . 3 9  88.0 
2083 RC 0.07 0.041 0 . 0 7  7392 0.005 
2084 RX 1000.0 1520.0 1574.0 1579.0 1603.0 1509.0 1625.0 2045.0 
2085 RV 96.2 91.0 9 0 . 0  88.0 88 .0  91.0 92.0 95.2 

2085 KK lea 
2087 KM SUB-BASIN 1 W  
2088 BA 1.13 
2089 LO .35 .35 3.90 .37 .OO 
2090 U I  1 .  381. 685. 888. 1259. 1615. 1190. 905. 573. 384. 
2091 !I 231. 165. 91. 42. 42. 42. 0 .  0 .  0 .  0 .  

2092 KK C117 
2093 KM COn8lNE SURFACE RUNOFF AT NODE 117 
2094 KM 115117 + 159 
2095 KM This 1s t h e  flow a t  1nt.rst.t.-10 cro.Slng 110-6 
2095 HC 2 

1 HEC-1 INPUT PAGE 57 

... ....... LINE I D . . .  .... 1 ....... 2.......3.......4.......5.......5.......7.... 8 g . . . . . .  10 

2097 KK CLR6 
2098 KM CLEAR HEC-I STACK 
2099 HC 5 

2100 KK 18R 
2101 KM SUB-BASIN 18R 
2102 KM NODE 118 AT INDIAN SCHOOL ROAD 
2103 BA 2.17 
2104 LG .35 .34  4.30 .34  .OO 
2105 U I  124. 2 205. 438. 552. 543. 723. 817. 937. 1114. 
2105 U I  1445. 1556. 1279. 1105. 985. 854. 749. 545. 563. 420. 
2107 U I  285. 219. 204. 7 124. 2 4  71. 38. 38. 38. 
2108 :I 38. 38. 38. 38. 38. 0 .  0 .  0 .  0 .  0 .  

2109 KK 118-54 
2110 KM R118-54 
2111 KH REP. X-SECT. lSE1 
2112 AS 1 1  FLOW - 1  
2113 RL 0.40 8 8 . 0  
2114 RC 0 . 0 7  0 . 0 4 1  0.07 8818 0.005 
2115 RX 1000.0 1520.0 1574.0 1579.0 1503.0 1509.0 1525.0 2045.0 
2116 ?Y 96.2 91 .0  90.0 88.0 8 8 . 0  91.0 92.0 95.2 

2117 KK 18s 
2118 KM SUB-BASIN 18s 
2119 BA 1.35 
2120 LG .35 .34 4.50 . 3 8  .OO 
2121 U I  142. 320. 541. 827. 1045. 1520. 1536. 1222. 952. 744. 
2122 U I  513. 268. 219. 2 74. 44. 44. 44. 44. 0 .  
2123 U' 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  

2124 KK C54 
2126 KM CU48INE SURFACE RUNOFF AT NODE 54 
2125 KM 118-54 + 18s 
2127 KM Thl. i s  th. flow a t  Int.rstat.-10 crossing 110-12 
2126 HC 2 

2129 KK 180 
2130 KM SUB-BASIN 180 
2131 KM HEAWATERS OF PHILLIPS WASH 
2132 KU NODE 104 
2133 BA 3.60 
2134 LG .35 .35 3.90 .45 .OO 
2135 U I  247. 247. 677. 1038. 1274. 1462. 1714. 2023. 2697. 3128. 

1 HEC-I INPUT PAGE 58 

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

File - 10310-24.H1 

10o.v.~ z4.mur HK.I ournut 
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2139 KK 104105 
2140 KM RlO4-105 
2141 KM INTERPOUTE BETWEEN X-SECT. 18E1 AN0 18F1 
2142 RS 17 FLOW -1 
2143 RL 0.43 85.2 
2144 RC 0.07 0.039 0.05 18322 0.006 
2145 RX 1000.0 1515.0 1567.0 1574.5 1596.5 1602.0 1622.5 2337.5 
2146 ?Y 95.7 90.5 88.7 85.2 85.2 87.7 88.5 95.7 

2147 KK 18E 
2148 KM SUB-BASIN 18E 
2149 BA 3.83 
2150 LG .35 .35 4.20 .42 .OO 
2151 U I  293. 293. 1005. 1344. 1631. 1902. 2286. 3055. 3690. 
2152 U I  2441. 2054. 1707. 1419. 1014. 608. 497. 415. 293. 
2163 !I 90. 90. 90. 90. 90. 90. 0. 0. 0. 

2154 KK C105 
2155 KM COMBINE SURFACE RUNOFF AT NODE 105 
2156 KM 104105 + 18E 
2157 KM Crosstng s t  i n d t s n  School Road 
2158 HC 2 

2159 KK 105106 
2160 M R105-106 
2161 KM X-SECT. 18F1 
2162 RS 8 FLOW -1 
2153 RL 0.33 82.5 
2164 RC 0.05 0.037 0.05 9510 0.004 
2165 RX 1000.0 1510.0 1560.0 1570.0 1590.0 1595.0 1620.0 1822.0 
2156 R Y  95.1 90.0 87.5 82.5 82.5 84.5 85.0 95.1 

2167 KK 18F 
2158 KM SUB-BASIN 18F 
2169 BA .80 
2170 LG .35 .35 4.00 .45 .OO 
2171 U I  104. 329. 549. 729. 1129. 1092. 795. 582. 383. 
2172 ;I 132. 77. 32. 32. 32. 0 .  0. 0. 0. 

HEC-1 INPUT 

..... ....... LINE 10. ...... I.... ... 2 ....... 3.......4.......5.. 6 7.......8....... 9 .  

2173 KK C106 
2174 KM COMBINE SURFACE RUNOFF AT NODE 106 
2175 KM 105105 + 18F 
2176 KM Tht. tr t h e  f l o w  a t  Interstat .-10 crossing 110-15 
2177 HC 2 

2178 KK 180 
2179 KM SUB-BASIN 186 
2180 0 4  NODE 107 AT INTERSTATE-10 CROSSING 110-18 
2181 BA 2.03 
2182 LO .35 .35 5.30 .29 .00 
2183 U I  159. 167. 559. 747. 895. 1060. 1279. 1759. 1942. 
2184 U I  1277. 1055. 875. 712. 481. 281. 262. 185. 159. 
2185 !I 49. 49. 49. 49. 49. 0. 0. 0. 0 .  

2186 KK 18K 
2187 KM SUB-BASIN 18K 
2188 KM NODE 111 AT INTERSTATE-10 CROSSING 110-19 
2189 8A .80 
2190 LG .35 .35 4.00 .49 .OO 
2191 U I  122. 491. 738. 1116. 1381. 939. 553. 339. 191. 
2192 !I 38. 38. 38. 0. 0. 0. 0. 0. 0. 

2193 KK CLR7 
2194 KM CLEAR HEC-1 STACK 
2195 HC 5 

2196 KK 18H 
2197 KM SUB-BASIN 18H 
2198 M NODE 108 
2199 84 2.53 
2200 LG .35 .35 5.20 .40 .OO 
2201 U I  277. 623. 1248. 1611. 2038. 2961. 3187. 2380. 1875. 
2202 U I  1000. 521. 426. 277. 144. 85. 85. 85. 85. 
2203 U' 0 .  0. 0. 0. 0. 0 .  0. 0. 0 .  

2204 KK 108109 
2205 KM R108-109 
2206 KM REP. X-SECT. l 8 F l  
2207 RS 6 FLOW -1  
2208 RL 0.27 82.5 
2209 RC 0.05 0.037 0.05 16210 0.017 
2210 RX 1000.0 1510.0 1560.0 1570.0 1590.0 1595.0 1620.0 1822.0 
2211 ?V 95.1 90.0 87.5 82.5 82.5 84.5 85.0 95.1 

HEC-I INPUT 

LINE I D  ....... 1.......2.......3.......4.......5.......5.......7.......8..... ..9. 

100.vr, 1 4 H w r  HEC-1 om," 
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Cl09 
COHBINE SURFACE RUNOFF AT NODE 109 
lO8lO9 + 181 
Cro.ling a t  I n d i a n  School Road 

2 

109110 
R109-110 

REP. X-SECT. 18El  
14  FLOW -1 

0.52 88.0 
0.07 0.041 0.07 14203 0.006 

1000.0 1520.0 1574.0 1579.0 1603.0 1609.0 1625.0 2045.0 
96.2 91.0 90.0 88.0 88.0 91.0 92.0 96.2 

18J 
SUB-BASIN 18J 

C110 
CM8lNE SURFACE RUNOFF AT NOOE 110 
109110 + 18J 
Th i s  1s t h e  f l o w  a t  1nt.rst.t.-10 sre..ing 110-25 

2 

2244 KK 18L 
2245 Kn SUB-BASIN 18L 
2246 M  his i s  th. f low p r i o r  t o  i t a s  conf1u.n~. w i t h  t h e  Hassayampa R i v e r  
2247 Kn NOOE 112 
2248 BA 2.40 
2249 LG .35 .35 4.40 .48 .00 
2250 U I  253. 668. 1139. 1470. 1860. 2702. 2908. 2172. 1711. 1323. 

1 HEC-1 INPUT PAGE 6 1  

LINE I 0  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
2251 U I  912. 476. 389. 253. 132. 77. 77. 77. 77. 0. 
2252 U' 0 .  0. 0. 0. 0. 0. 0. 0. 0 .  0. 

2253 KK CLR8 
2254 KM .CLEAR HEC-1 STACK 
2255 KO 5 0 
2256 HC 3 

2257 KK lOCl  
2258 M SUB-BASIN lOCl  
2259 M  his i s  f l o w  a t  s v u l t u r e  mine ~ o s d  c r o s s i n g  f o r  i n f o m a t i o n  o n l y .  
2260 BA 1.43 
2261 LG .35 .35 4.20 .65 .00 
2262 U I  138. 260. 576. 150. 922. 1192. 1700. 1396. 1115. 887. 
2263 U I  702. 492. 267. 227. 141. 104. 42. 42. 42. 42. 
2264 U' 0. 0 .  0. 0. 0. 0. 0 .  0 .  0 .  0. 

2265 KK 10C2 
2266 M SUB-BASIN 10C2 
2267 M T h i s  1s an int.m.di.t. f l ow  f o r  i n f o m a t i o n  on l y .  
2268 8 1  4.23 
2269 LO .35 .35 4.10 .62 .00 
2270 U I  291. 291. 796. 1219. 1497. 1718. 2013. 2377. 3168. 3675. 
2271 U1 2934. 2486. 2150. 1811. 1529. 1270. 899. 518. 488. 414. 
2272 U I  291. 273. 89. 89. 89. 89. 89. 89. 89. 0. 
2273 U1 0 .  0. 0. 0. 0. 0. 0 .  0 .  0 .  0 .  

2274 XK 10K1 
2275 KM SUB-BASIN lOKl  
2276 mi  hi. i s  f l o w  a t  a vu l t u r .  n i n e  ~ o s d  crossing f o r  i n f o m a t i a n  on l y .  
2277 84 .88 
2278 LG . I 6  .35 5.50 .43 .OO 
2279 U I  96. 206. 466. 660. 854. 989. 620. 523. 445. 372. 
2280 U I  293. 237. 209. 163. 123. 107. 87. 73. 64. 47. 
2281 U' 47. 24. 18. 18. 18. 18. 18. 18. 0 .  0. 

2282 KK 10K2 
2283 KH SUB-BASIN 10K2 
2284 KM T h i s  i s  an i n t .madta te  f low f o r  i n f o m @ t i e n  on l y .  
2285 8A 4.56 
2286 LO .35 .35 4.90 .42 .00 
2281 U1 295. 295. 706. 1170. 1 4 5  1673. 1919. 2233. 2753. 3683. 
2288 U I  3422. 2801. 2431. 2102. 1794. 1523. 1274. 912. 540. 500. 
2289 U I  459. 295. 295. 143. 91. 91. 91. 91. 91. 91. 



1 HEC-1 lNPUT PAGE 6 2  

LINE I D  ....... I.... ... 2. ...... 3 ....... 4.... ... 5 ....... 6.......7.......8.......9...... 1 0  

2291 KK lOMl  
2292 DI SUB-BASIN 1OMl 
2293 I(M  his 1% f l o w  a t  a V u l t u r e  ~ t n c  Road c r o s s i n g  f o r  t n l o m a t l o n  o n l y .  
2294 BA 1.85 
2295 LG .22  .30  8.20 .10 .OO 
2296 U l  231. 631. 1326. 1788. 2491. 1579. 1268. 1054. 852. 637. 
2297 U I  534. 425. 312. 250. ZOO. 172. 113. 113. 75. 44. 
2298 !I 44. 44. 44. 44. 0. 0. 0 .  0. 0. 0. 

2299 KK lOM2 
2300 DI SUB-BASIN 10M2 
2301 DI T h i s  1s  f l o w  a t  a V u l t u r e  Mine  Road c r o s r i n g  f o r  t n f o r n a t i o n  only. 
2302 BA 1.48 
2303 LG .17 .32  7.40 .16 .OO 
2 3 0 1  U I  122. 148. 403. 642. 821. 966. 1290. 1165. 799. 699. 
2305 U I  617. 548. 481. 401. 329. 291. 266. 221. 179. 155. 
2306 U I  133. 122. 93. 93. 66. 69. 59. 59. 25. 23. 
2307 !I 23. 23. 23. 23. 23. 23. 23. 0. 0. 0. 

2308 KK 10M3 
2309 DI SUB-BASIN 10M3 
2310 DI T h i s  i s  an t n t c r m e d l a t a  f l o w  f o r  i n f o m a t i o n  o n l y .  
2311 BA 2 .84  
2312 LG .23 .35 5.70 .24 .OO 
2313 U I  195. 195. 468. 797. 1133. 1344. 1527. 1913. 2235. 1452. 
2314 U I  1219. 1109. 996. 905. 805. 714. 615. 508. 469. 437. 
2315 U I  388. 321. 260. 246. 214. 212. 150. 160. 145. 95. 
2316 U I  95. 95. 95. 67. 37. 37. 37. 37. 37. 37. 
2317 !I 37. 37. 37. 37. 37. 0. 0. 0 .  0 .  0. 

2318 22 
1 

SCHEMATIC DIAGRIUI OF STREAM NETWORK 
INPUT 

LINE (V) ROUTING (--->) DIVERSION OR PUMP FLCU 

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

18 1A 
V 
v 

27 R1-2 
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2308 

(.*") RUNOFF ALSO COMPUTED AT THIS LOCATION ......................... 
" FLOOD HYOROGRAPH PACKAGE (HEC-1) 

SEPTEMBER 1990 
VERSION 4 .0  

RUN OATE 02 /17 /1991  TIME 13:14:37 : ......................................... 

FCCMC JAC6RAUBIT VASd. PROJECT NO. 10310 
100-YEAR 24-kO-R 0.RAlIOh STORM 
FI-EhbME- 10310-24 .n l .  15FEB91 

5 1 0  OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 

I T  HYDROGRAPH TIME DATA 
NMIN 5 MINUTES I N  COMPUTATION INTERVAL 

IOATE lJAN9O STARTING DATE 
IT IME 0600 STARTING TIME 

300 NUMBER OF HYOROGRAPH ORDINATES 
NQ ZJANOO ENDING OATE NOOATE 

NOTIME On55 ENDING TIME 
ICENT 19  CENTURY MARK 

COMPUTATION INTERVAL .08 HOURS 
TOTAL TIME BASE 24.92 HOURS 

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

7 JO INDEX STORM NO. 1 
STRM 4.20 PRECIPITATION DEPTH 
TROA . 0 1  TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo .oo 
.oo .oo  
.oo .oo  
.oo .oo 
.oo .oo 
.oo .oo  
.oo .oo 
.oo .oo 
.oo  .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
. 0 1  . 0 1  
.06 .06  
. 0 1  . 0 1  
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo  
.00 .oo  
.oo .OO 

INDEX STORM NO. 2 
STRM 4.12 PRECIPITATION DEPTH 
TROA 5.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo .oo 
.oo .OO 
.oo .oo  
.oo .oo 
.oo .oo  
.oo .oo  
.oo . 0 0  
.oo .oo 
.oo .OO 
.oo  .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.O l  . 0 1  
.06 .06  
. 0 1  . 0 1  
.oo .oo  
.oo .oo 
.oo .oo . 0 0  .oo 

....................................... 
" U.S. ARMY CORPS OF ENGINEERS . 

509 SECONO STREET 
DAVIS CALIFORNIA 95616 

HYDROLOGIC ENGINEERING CENTER 

(616) 756-1104 

100-Ynar 24HOur HEC.1 Ovmuf 
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lNDEX STORM NO. 3 
STRM 3.99 PRECIPITATlON DEPTH 
TRDA 10.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo .oo 
.oo .oo . 00 .oo . 00 .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo . 00 
.oo .oo . 00 .W 
.oo .oo 
.oo .oo 
.O1  .01 
.06 .06 
. O 1  .01  
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo . 00 
.oo .oo 
.oo . 00 
.oo .oo 
.oo .oo . 00 .oo 
.OD .oo . 00 .oo . 00 .oo 

15 JD INDEX STORM NO. d 
STRM 3.70 PRECIPITATION DEPTH 
TRDA 50.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo . 00 
.oo . 00 
.oo . 00 
.oo .oo . 00 .oo . 00 .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.O1  .01 
.06 .06 
.01 . 0 1  
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo . 00 .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo . 00 

16 JD INDEX STORM NO. 5 
STRM 3.57 PRECIPITATION DEPTH 
TRDA 100.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo .oo .DO 
.oo .oo .oo 
.oo . 00 .oo 
.oo .oo .no 
.oo .oo .oo 
.oo .oo .oo 
.oo .oo .oo . 00 .oo .oo 
.oo .oo .oo 
.oo .oo .oo 
.oo .oo .oo . 00 . 00 .oo 
.oo . 00 .OO 
.01 . 0 1  . 0 1  
.06 .06 .06 
.01 . 0 1  .01  
.oo .oo .oo 
.OO .oo .oo 
.oo .oo .oo 
.oo .oo .oo 
.oo .OO . 00 . 00 .a0 .W 
.oo . 00 .oo 
.oo .oo .oo 
.oo .oo .oo 
.oo .oo .oo 
.oo .oo .oo 
.oo .oo .oo 

100-Vwr 2 4 w w  HEO-1 0- 

February 17. 1991 



17 JD INDEX STORM NO. 6 
STRM 3.28 PRECIPITATION DEPTH 
TRDA 500.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.00 .oo .oo 
.00 .00 .oo 
.oo .oo .oo 
.00 .oo .oo 
.oo .oo .oo 
.oo .oo .00 
.oo .oo .oo 
.oo .00  .OO 
.oo .oo .oo 
.oo .oo .oo 
.oo .oo .oo 
.oo .oo .oo 
.00 .oo .oo 
.O1 .01  . 0 1  
.06 .06 .06 
.01 . 0 1  . 0 1  . 00 .oo .oo 
.oo .00 .oo 
.DO .OO .00 
.oo .oo .oo 
.OO .oo .oo 
.oo .00 .oo 
.00 .00 .oo 
.oo .oo .00 
.oo .oo . 00 
.oo .oo .oo 
.00 . 00 .oo 
.oo .oo .00 . 00 .oo .OD 

222 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0 .  HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 

IOU1 2 1  SAVE HYDROGRAPH ON THIS UNIT 
ISAVl  1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT ,083 TIME INTERVAL I N  HOURS 

348 B I  READ STATION C12.1 HYDROGRAPH FROM UNIT 2 1  

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

650 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYOROGRAPH 

IOUT 2 1  SAVE HYDROGRAPH ON THIS UNIT 
ISAVl  1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIHINT ,083 TIME INTERVAL I N  HOURS 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOU1 
ISAVl  
ISAV2 

TIMINT 

100.Vur 24Hou HEC-1 Output 

F.bruary 17, 1991 



9 8 5  KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I P LOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 

I O U 1  2 1  SAVE HYOROGRAPH ON THIS UNIT  
I S A V I  I FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 3 0 0  LAST ORDINATE PUNCHED OR SAVE0 

T IMINT ,083  TIME INTERVAL I N  HOURS 

1097 KO OUTPUT CONTROL VARIABLES 
lPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 

I O U 1  2 2  SAVE HYDROGRAPH ON THIS UNIT  
ISAV1  1 FIRST ORDINATE PUNCHED OR SAVE0 
ISAV2 3 0 0  LAST ORDINATE PUNCHED OR SAVED 

T IMINT ,083 TIME INTERVlL  I N  HOURS 

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO 

1260  B I  READ STATION R72-81 HYOROGRAPH FRCU UNIT 2 2  

1 2 8 4  B I  READ STATION C82.1 HYDROGRAPH FRCU UNIT 2 1  

1 3 3 1  B I  READ STATION C84.1 HYOROGRAPH FROM UNIT 2 1  

1364  0 1  READ STATION C 3 8 I . 1  HYOROGRAPH FROM UNIT 2 1  

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

l 0 U T  
l S A V l  
ISAVP 

T IMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

3 0 0  
,083 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

I O U 1  
I S A V I  
1SAV2 

T IMINT 

VARIABLES 
5 
0 

0 .  
0 

2 1  
1 

3 0 0  
,083 

i l s  - 10310-24.H1 

OUTPUT CONTROL 
IPRNT 
lPLOT 
QSCAL 
IPNCH 

I O U 1  
l S A V l  
ISAVZ 

T IMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

3 0 0  
,083  

10O'Y.ar 24.How HK-1 Ournut 
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OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOUT 
I S A V I  
ISAVZ 

TIMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

3 0 0  
.083 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT  
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL I N  HOURS 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

I O U 1  
I S A V l  
ISAVZ 

T IMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

3 0 0  
,083  

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT  
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL I N  HOURS 

1559  KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH CCMPUTED HYDROGRAPH 

IOUT 2 1  SAVE HYDROGRAPH ON THIS UNIT 
I S A V l  1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 3 0 0  LAST ORDINATE PUNCHED OR SAVED 

T IMINT ,083  TIME INTERVAL I N  HOURS 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOUT 
I S A V I  
ISAV2 

T IH INT  

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

3 0 0  
,083 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH CMPUTEO HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL I N  HWRS 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOUT 
I S A V I  
ISAVZ 

T IMINT 

VARIABLES 
5 PRINT CONTROL 
0 PLOT CONTROL 

0 .  HYDROGRAPH PLOT SCALE 
0 PUNCH CCMPUTED HYDROGRAPH 

2 1  SAVE HYDROGRAPH ON THIS UNIT 
1 FIRST ORDINATE PUNCHED OR SAVED 

3 0 0  LAST ORDINATE PUNCHED OR SAVED 
,083 TIME INTERVAL I N  HOURS 



1596  KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH CMPUTED HYDROGRAPH 

lOUT 2 1  SAVE HYDROGRAPH ON THIS  UNIT 
I S A V l  1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 3 0 0  LAST ORDINATE PUNCHED OR SAVED 

T lMINT ,083  TIME INTERVAL I N  HOURS 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

I O U 1  
I S A V l  
ISAV2  

TIMINT 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOUT 
ISAV1 
ISAVZ 

TIMINT 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOUT 
I S A V l  
ISAVZ 

TIMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

3 0 0  
,083  
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1728  KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0 .  HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTE0 HYDROGRAPH 

IOU1 2 1  SAVE HYDROGRAPH ON THIS  UNIT  
I S A V l  1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

T IMINT .O83 TIME INTERVAL I N  HOURS 

1737  KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
lPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYOROGRAPH 

I O U 1  2 1  SAVE HYDROGRAPH ON THIS  UNIT  
I S A V l  I FIRST ORDINATE PUNCHED OR SAVED 
ISAVP 3 0 0  LAST ORDINATE PUNCHED OR SAVED 

T IMINT ,083  TIME INTERVAL I N  HWRS 

1746  KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 

IOUT 2 1  SAVE HYDROGRAPH ON THIS UNIT 
l S A V l  I FIRST ORDINATE PUNCHED OR SAVED 
ISAVZ 3 0 0  LAST ORDINATE PUNCHED OR SAVED 

TIMINT ,083 TIME INTERVAL I N  HOURS 

1 7 5 4  KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 

IOUT 2 1  SAVE HYDROGRAPH ON THIS UNIT  
I S A V I  1 FIRST ORDINATE PUNCHED OR SAVED 
ISAVP 3 0 0  LAST ORDINATE PUNCHED OR SAVED 

TIMINT ,083  TIME INTERVAL I N  HWRS 

1763  KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYOROGRAPH 

IOUT 2 1  SAVE HYDROGRAPH ON THIS  UNIT  
I S A V I  I FIRST ORDINATE PUNCHED OR SAVED 
ISAVP 3 0 0  LAST ORDINATE PUNCHED OR SAVED 

T IMINT ,083 TIME INTERVAL I N  HOURS 



1784  KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 

I O U 1  2 1  SAVE HYDROGRAPH ON THIS  UNIT  
I S A V I  1 FIRST ORDINATE PUNCHED OR SAVED 
ISAVZ 3 0 0  LAST ORDINATE PUNCHED OR SAVED 

T I H l N T  .O83 TIME INTERVAL I N  HOURS 

1795 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 
QSCAL 
IPNCH 

]OUT 
I S A V l  
ISAV2  

T IMINT 

o PLOT CONTROL- 
0. HYDROGRAPH PLOT SCALE 
0 PUNCH COMPUTED HYDROGRAPH 

2 1  SAVE HYOROGRAPH ON TH lS  UNIT  
1 FIRST ORDINATE PUNCHED OR SAVED 

3 0 0  LAST ORDINATE PUNCHED OR SAVED 
,083  TIME INTERVAL I N  HOURS 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

I O U 1  
I S A V l  
ISAV2  

T IMINT 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 
IPNCH 

IOUT 
ISAV1 
ISAVZ 

T lMINT 

1822  8 1  READ STATION C900 HYOROGMPH FROM UNIT 2 1  

1855 B I  READ STATION C460 HYDROGRAPH F R D l  UNIT 2 1  

1866  8 1  READ STATION C381 HYDROGRAPH FROM UNIT 2 1  

1895 B I  READ STATION C850 HYDROGRAPH FROM UNIT 2 1  

1970  8 1  READ STATION C480 HYOROGRAPH FROM UNIT 2 1  

1982  & I  READ STATION C490 HYDROGRAPH FROM UNIT 2 1  

2005 8 1  READ STATION C470 HYOROGRAPH FROM UNIT 2 1  

100-Yew 24HDw HEC-I 0-ut 
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2255 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

1 
RUNOFF SUMURY 

FLOW I N  CUBIC FEET PER SECOND 
TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLOV FOR VAXIMUM PERIOD 
OPERATION STATION FLOW PEAK + 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH I\T 
I A  7432. 12.33 971. 243. 234. 

ROUTEO TO 
R1-2 6365. 12.75 970. 243. 234. 

HYOROGRAPH AT 
l B  6707. 12.25 823. 206. 198. 

2 COMBINED AT 
C2 8963. 12.50 1702. 426. 410. 

ROUTED TO 
R2-4 8288. 13.00 1701. 425. 410. 

HYDROGRAPH AT 
1C 1106. 12.08 108. 27. 26. 

ROUTED TO 
R3-4 701. 13.08 108. 27. 26. 

HYDROGRAPH AT 
1 0  4360. 12.17 605. 126. 122. 

3 CWBINEO AT 
C4 8917. 13.00 2225. 556. 536. 

ROUTED TO 
R4-7 8323. 13.33 2198. 550. 530. 

HYOROGRAPH AT 
1E 1446. 12.17 147. 37. 35. 

ROUTEO TO 
R5-7 1279. 12.42 146. 36. 35. 

HYOROGRAPH AT 
I F  2329. 12.33 408. 102. 98. 

ROUTED TO 
R6-7 2222. 12.58 406. 101. 98. 

HYDROGRAPH AT 
1G 2793. 12.17 295. 74. 71. 

4 COMBINED AT 
C7 8939. 13.25 2892. 723. 697. 

RWTED TO 
R7-8 8735. 13.50 2878. 720. 693. 

HYDROGRAPH AT 
1H 6146. 12.42 858. 214. 207. 

2 COMBINED AT 
C8 11417. 12.58 3579. 895. 862. 

ROUTED TO 
RE-10 10804. 12.75 3565. 892. 859. 

HYDROGRAPH AT 
1 1  3424. 12.58 790. 197. 190. 

ROUTEO TO 
R9-10 3399. 12.67 786. 197. 189. 

2 COMBINED AT 
C10 13549. 12.67 4192. 1049. 1010. 

ROUTED TO 
R10-11 12049. 13.25 4103. 1027. 990. 

HYDROGRAPH AT 
14 1510. 12.42 277. 69. 67. 

HYDROGRAPH AT 
I K  2524. 12.58 556. 139. 134. 

3 COMBINED AT 
C11 13236. 13.17 4713. 1182. 1139. 

ROUTED TO 
R l l - 1 2  11945. 13.83 4593. 1153. 1111. 

HYOROGRAPH AT 
1L 3671. 12.50 793. 198. 191. 

2 COMBINED AT 
C12.1 12452. 13.83 5195. 1309. 1261. 

HYDROGRAPH AT 
+ 2A 5739. 12.33 967. 242. 233. 

ROUTED TO 
R13-I4 5490. 12.50 962. 240. 232. 

HYOROGRAPH AT 
28 2-0. 12.25 454. 113. 109. 

2 COMBINED AT 

8A51N MAXIMUM TIME OF 
AREA STAGE MAX STAGE 

100.v.., 2 4 t b W  HEC-1 ovmut 
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ROUTEO TO 

HYOROGRAPH AT 

2 COMBINED AT 

ROUTEO TO 

HYOROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYOROGRAPH AT 

ROUTEO TO 

2 COMBINE0 AT 

ROUTEO TO 

HYOROGRAPH AT 

2 CCMOINEO AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTEO TO 

HYOROGRAPH AT 

ROUTEO TO 

HYOROGRAPH AT 

ROUTEO TO 

HYOROGRAPH AT 

HYOROGRAPH AT 

5 COMBINE0 AT 

ROUTEO TO 

HYDROGRAPH AT 

2 CMIBINED AT 

ROUTEO TO 

HYOROGRAPH AT 

HYOROGRAPH AT 

2 COMBINED AT 

ROUTEO TO 

HYOROGRAPH AT 

2 COMBINE0 AT 

ROUTEO TO 

2 CMIEINEO AT 

ROUTED TO 

HYDROGRAPH AT 

F i l s  - 
OO-Y"I 24+(gw HEC-I Output 
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HYDROGRAPH AT 

3 CCUBlNEO AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 CCUBINEO AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 CCUBINEO AT 

ROUTEO TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 CCUBlNED AT 

HYDROGRAPH AT 

ROUTEO TO 

HYDROGRAPH AT 

2 CCUBlNED AT 

ROUTED TO 

HYOROGRAPH AT 

ROUTED TO 

2 COMBINE0 AT 

ROUTE0 TO 

HYOROGRAPH AT 

2 COMBINED AT 

ROUTEO TO 

HYOROGRAPH AT 

2 CCUBINED AT 

ROUTEO TO 

HYOROGRAPH AT 

2 CCUBINED AT 

HYOROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

100-Vnr 24Hour HEC-I Output 
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2 COMBINED AT 
C51  

ROUTED TO 
R51-57 

HYDROGRAPH AT 
1 0 0  

ROUTED TO 
R52-55 

HYOROGRAPH AT 
10E 

2 COMBINE0 AT 
C55 

ROUTED TO 
R55-57 

2 COMBINED AT 
C57 

ROUTEO TO 
R57-58 

HYDROGRAPH AT 
10C 

2 COMBINED AT 
C58 

ROUTED TO 
R58-59 

HYDROGRAPH AT 
10F  

ROUTED TO 
R53-54 

HYOROGRAPH AT 
1 0 6  

2 COMBINEO AT 
C54  

ROUTEO TO 
R54-59 

HYDROGRAPH AT 
10H 

3 COMBINED AT 
,259 

RWTED TO 
R59-51 

HYOROGRAPH AT 
1 0 1  

ROUTEO TO 
R60-61  

HYDROGRAPH AT 
10.7 

3 COMBINED AT 
C51  

ROUTED TO 
R51-82 

HYOROGRAPH AT 
1 0 L  

2 COMBINED AT 
C82.1 

HYOROGRAPH AT 
10M 

ROUTEO TO 
R67-68 

HYDROGRAPH AT 
10K 

ROUTED TO 
R53-68 

HYDROGRAPH AT 
ION 

3 CCNBlNEO AT 
C68 

ROUTED TO 
R58-72 

HYDROGRAPH AT 
1 0 s  

WUTEO TO 
R70-71  

HYDROGRAPH AT 
101 

ROUTEO TO 
R59-71 



HYDROGRAPH AT 

3 COMBINE0 AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROORAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 
t 

HYOROGRAPH AT + 
3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT + 
2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINE0 AT 

ROUTED TO 

HYOROGRAPH AT 

3 COMBINED AT 
+ 

ROUTED TO 

HYDROORAPH AT 

2 COMBINEO AT 

ROUTED TO 

HYOROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYOWGRAPH AT 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDWGRAPH AT 

2 COMBINED AT 

5 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPHAT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT + 
ROUTED TO 

+ 
HYDROGRAPH AT 

ROUTED TO + 
HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

F i l e  - 10310-24.H1 

C84 

/. ~ 

R84-38 

8A  

C38 I .2  

8 C 3 8 I 1  

C 3 8 I  

CLR l  

9A 

R39-40 

9 8  

C40 

R4O-41 

9C 

C41  

R41-43 

9D 

R42-43 

C43 

R43-44 

9 E  

9 F  

C44  

CP44W 

CP44E 

R44-45 

9G 

C45 

R45-46 

91 

DTQIE 

QIW 

C 4 6 I  

C460 

BCP44W 

R44-47 

9H 

C 4 7 I  

C470 

Section 3.5.8.  Page 5 5  



HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 
+ 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO + 
HYDROGRAPH AT 

ROUTED TO + 
HYDROGRAPH AT 

+ 

ROUTED TO 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

ROUTED TO 

HYDROGRAPH AT + 
ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 
+ 

HYORDGRAPH AT 

RWTED TO 

6 COMBINED AT * 
HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 
+ 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COH8lNED AT 

HYDROGRAPH AT 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 
+ 

HYDROGRAPH AT 

3 COHBINED AT 
+ 



F i l s  

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

5 CD(8INED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

5 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

5 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

19620. 5397. 

180. 55. 

158. 48. 

220. 55. 

324. 103. 

320. 102. 

19680. 5451. 

19532. 5384. 

73. 18. 

19529. 5387. 

19166. 5230. 

195. 49. 

19162. 5248. 

20266. 5576. 

81. 20. 

78. 20. 

0. 0. 

0 .  0 .  

8 .  2 .  

86. 22. 

1124. 354. 

1108. 348. 

24. 6. 

1108. 352. 

204. 51. 

225. 56. 

lea. 47. 

301. 75. 

1512. 537. 

103. 26. 

172. 43. 

170. 43. 

138. 35. 

308. 77. 

20783. 6078. 

270. 67. 

267. 67. 

160. 40. 

100-Vnr 2rMu HEC.1 Ovtput 
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HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO + 
HYDROGRAPH AT + 
2 CMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

5 COMBINED AT + 
HYDROGRAPH AT 

+ 
ROUTED TO + 
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SECTION 5: Erosion and Sediment Transport 

The USBR considered sediment transport and deposition during the design of the collective and 

transition dikes, and the canal cross drainage structures. All sediment calculations were done for 

the 6-hour general storm. Sediment transport and deposition has not been addressed or included 

in the hydraulic computations for this study. All 100-year ponding elevations and peak 

discharges at the CAP canal were estimated using storage volumes available at the time the aerial 

photography of the upstream side of the canal was flown. No factors for the effects of culvert 

blockage or debris have been applied. 
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SECTION 7: Other Studies Impacted 

The United States Bureau of Reclamation performed hydrologic and hydraulic analyses for 

design of the CAP Canal, drainage structures, and protective embankment (Reference 23). 

Flood hazards along the CAP Canal and Jackrabbit Wash have been previously delineated by 

FEMA using approximate methods. 

The Master Drainage Study for Belmont Planned Community (Reference 17) presented 

hydrology developed for areas south of the CAP Canal. Reference 17 also included a discussion 

of hydrology previously developed for detailed study of the Hassayampa River by FEMA. 

February 25, 1991 Page 7-1 


