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I .  INTRODUCTION 

This drainage report i s  for Phase I1 of the Sun Val ley Parkway. The 

extension of 291st Avenue (Palo Verde Road) for approximately 11.6 

miles from Station 410+00 t o  Station 1023t95 as a portion of the 

development for the proposed master planned community of S u n  Val ley, 

Arizona. Collar, Williams & White Engineering Inc. was contracted by 

the Adams Group, Inc. to prepare the construction plans and drainage 

report for th is  road. 

This report quantifies the amount of runoff that will cross the roadway 

in the 100-year storm and sizes the culverts and channels necessary t o  

keep the road surface dry. This report i s  only for the roadway 

improvements and i s  not intended t o  be used as master drainage study 

for  future development. I t  i s  the future development's responsibility 

to not adversely impact the highway. 

11. DESCRIPTION OF A R E A  A N D  MAJOR DRAINAGE FEATURES 

This project area i s  located in Townships 3 and 4 North and Range 4 

West of Maricopa County and l i e s  between the White Tank Mountains to 

the east and south, the ,Hassayampa River t o  the west and the Central 

Arizona Project Canal to the north. (See Exhibit 1 - Location Map). 

The s urroundi ng area i s undevel oped desert rangeland. 

The parkway in Phase I1 crosses over Wagner Wash twice. Wagner Wash i s  

the biggest and only named wash crossed,,by the ent i re  28 miles of 
I 

parkway. The area contributing runoff/that crosses the road a1 ignment 

elsewhere consists of a portion of the and northern side of the b i t e  

Tank  Mountains, the lower a1 luvi a1 fan slopes at the base of the White 

Tanks, and the remnant fan slope north of Wagner Wash. The land 

generally slopes t o  the east or northeast and drains direct ly  into the 

Hassayampa River or Wagner Wash which also drains t o  the Hassayanpa. 
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The a1 luvial fan slope area, across which the proposed road will .be 

bu i l t ,  i s  characterized by a number of act ive washes, braided 

spl i  t-flow channels, and overland sheet flow. The washes intersecting 

most of the north-south section of the  road are predominantly incised 

w i t h  we1 l-def ined, s t ab le  ridges in between. The remaining washes 

crossing the road for the  most part have wide braided channels w i t h  

evidence of overbank flow and sheet flow and are r e l a t i ve ly  unstable 

and unpredictable. 

There are no major man-made improvements i n  the area crossed by t h i s  

phase of the parkway. The CAP i s  the  only major improvetxnt which has 

some impact on the parkway. The CAP cu t s  off a  seven square mile of 

watershed area north of the  CAP which drains into Wagner Wash. 

According to  Lowef 1 Heaton, U.S. Bureau of Reclamation, the CAP 

overchutes are the only ou t le t s  for flow from t h i s  area. Inflow t o  

Wagner from t h i s  area i s  reduced by the  design of the CAP which reduces 

the  100 year 6 hour duration peak from 1669 cfs t o  356 cfs per each 

overchute. The CAP reduces the peak by providing 292 acre fee t  of 

storage behind the canal. 

111. P R O P O S E D  DEVELOPMENT AND DRAINAGE SYSTEM 

This project consists  of a 6-lane parkway including a raised median. 

The Maricopa County Highway Department has stipulated t ha t  t h i s  road be 

designed with a 70 mile-per-hour design speed and t ha t  crossroad 

drainage s t ructures  are to  be designed for  a flow of a 100 year ,  1 hour 

duration storm with pavement and median designed for a 100 year storm. 

The proposed drainage system for  the road consists  of a ser ies  of 

col lection channels along the upstream s ide  of the road t o  col l ec t  

overbank and sheet flows and di rect  these flows to the the main 

channels. Concrete box culver ts  o r  pipe culverts  are  placed in main 

channels to carry stormwater under the  roadway. The culver ts  have been 

designed to  carry the runoff from a 100-year storm w i t h  the headwater 

maximum a t  shoulder elevation. Pipe culver ts  are reinforced 
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concrete pipes or CSP pipes. In those areas A e r e  the cover depth i s  

between one and two feet  Class IV pipe was used for RC pipes. Catch 

basins have been located at  su f f i c ien t  spacing in the median to  col lec t  

the water that  f a l l s  i n  the median t o  prevent runoff from overtopping 

the curbs in a 100-year storm, although the minimum requirement i s  only 

for the 10 year storm. 

The proposed drainage system for the east-west portion of Phase 11 

includes a large col lec tor  channel running 2 314 miles along the south 

side of the road outlet ing d i r ec t l y  into Wagner Wash. This southside 

channel will intercept a l l  runoff from eleven major drainaqe areas and 

eliminate the need for a t  l eas t  eleven major box culver ts  and numerous . 

smaller culver ts  plus reduce the s ize  of the culvert needed a t  the  

upper Wagner Wash crossing. These eleven areas and numerous washes a1 1 

natural 1y flow northwesterly, crossing.  the  parkway alignment i n to  

Wagner Wash which then flows southwesterly crossing back under the 

parkway again. In addition t o  the economic savings associated w i t h  t h e  

parkway construct ion, the interception of the runoff will qreatl y 

enhance the developability of the downstream property between t h e  

parkway and Wagner Wash by completely eliminating the need to deal with 

the numerous channels and complex o f f s i t e  flows. 

The channel i s  being sized with at  l e a s t  one half a foot of freeboard. 

A se r i es  of catch basins within the parkway will in tercept  s t r e e t  

runoff from the parkway along superelevated sections and convey i t  into 

s ide  ditches.  

Future devel opment upstream of the road way may increase runoff frcm 

present conditions, however, i t  will not af fect  the performance of t h e  

hydraul i c  s t ructures  on the project because design discharges were 

derived using projected future  condition runoff curve numbers in 

addition to County retention requirements, which are designed t o  

prevent an increase in runoff. 

Ponding during the 100 year event wil l  occur upstream of culverts ,  

however, the proposed project will have minimal ef fect  on drainage 

flows and flood levels  except fo r  the southside channel which will be 
benef ic ia l .  In the case of areas of unpredictable s p l i t  flow 
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s i tua t ions  the road wi 11 improve the devel opabi 1 i  ty of downstrean areas 

because the culverts  will cutoff or convey flows in a well defined 

location which will permit eas ie r  and safer  planning and development of 

the areas. 

Watershed areas for  the area draining across the project are delineated 

on Exhibit 2, the Drainaoe Area Map, which i s  a  combination of U.S.G.S. 

quadrangle maps overlayed on Orthophoto quads obtained from the S ta te  

Land Department. Watershed boundari es were a1 so co nf i  rmed w i t h  1985 

aer ia l  photography of the en t i r e  watershed area a t  a  scale of I " =  1000' . 

and with contact prints  of the s t r i p  ae r ia l  photography used for the 

topographic mapping of the road a1 ignment a t  a  scale of 1"=4001. 

Peak discharges for  the watershed areas were determined using the  

Rational formula for  areas less  than 100 acres in s ize  and using the  

Corps of Engineers HEC-1 Computer Program w i t h  the  SCS runoff curve 

number and dimensionless unit hydrograph options for  areas in excess of 

100 acres. The drainage areas on the slopes of the Wnite Tank 

Mountains were assumed to  have curve numbers of 93 based on "D" - 
hydrologic soil group and f ive  percent desert brush vegetative cover. 

The f l a t t e r  desert areas were assumed to  have a curve number of 83 in  

an undeveloped condition, based on "B" hydrologic soil group and 15% 

deser t  brush. A curve number of 86 was used in the calculat ions to 

account for a potenti a1 increase in runoff due t o  fu ture  development 

based on "B" s o i l s  with average R1-70 s ingle  family development. 

Likewise, a  runoff coeff ic ient  of 0.50 was used in the rat ional  method 

calcula t ions  instead of the undeveloped desert  runoff coeff ic ient  of 

0.35 to  account for future development (value obtained by usi n q  City of 

Sco t t sda le ' s  Figure 2 -21 . ) .  

Times of concentration fo r  each drainage area were determined using 

Figure 3-1, in the  Appendix, for flow in the washes and Figure 2-8 for  

overland flow (veloci ty  in parenthesis on calcul a t  ion sheets) .  TLAG i n  
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the HEC-1 calculat ions i s  0.6 TC. A precipitat ion value of 2.55 inches 

for  the 100-year, one-hour duration storm were determined using the 

nearest s ta t ion (Buckeye) see Table 3-1 in  the Appendix. Rainfall 

i n t ens i t i e s  for the rat ional  method were obtained from Figure 3-2 in  

the  Appendix. 

Future upstream development as in a1 1 cases must take into account the 

contr ibut i  ng area assumptions used in the design the  parkway drainage 

s t ruc tu res  so that  s ign i f i can t  upstream diversions from one area to  

another are not made. Natural conditions are such t ha t  a minor 

unintent i a1 improvement in the wrong locat  ion could cause a s ignif icant  

major diversion of flows. 

Runoff hydrographs were canbined a t  the concentration points of the 

drainage areas as they in te r sec t  the proposed roadway to  determine t h e  

peak 100-year runoff t ha t  would in te r sec t  the road. A summary of the 

100-year peak flows and the culver ts  designed to carry the  flows under 

the road are shown in Table 11. Copies of the HEC-1 ccmputer runs 

are included in the Appendix. Rational method design forms for small 

drainage areas are included in the Appendix. 

The design of CAP overchutes and storage capacity requires t ha t  t h e  

storage area be f i l l e d  before water will pass over the overchutes, 

thus,  delaying the peak out flow unti l  Wagner Wash has already pe,aked. 

Without even considering the e f fec t  of the C A P ,  the area north of 

Wagner Wash i s  so f l a t  canpared to the  areas draining off the m i t e  

Tanks t ha t  because of the Timing of flows i t  does not contribute to the 

peak a t  the Wagner Wash crossings. 

Time t o  peak for the area inflowing in to  the CAP s torage area i s  2.5 

hours and even assuming no delay in out flow there  i s  another 0.60 

hours of routing time to  get to the upper crossing. While the time t o  

peak a t  the upper Wagner Wash crossing occurs a t  1.9 hours. 
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Runoff from the small areas calculated separately using the Rational 

Method i s  a  conservative approach in accounting for al l  runoff on t h e  

upstream side of the road. These areas drain d i r ec t l y  into the 

upstream side of the road and are not t r ibu ta ry  t o  a larger wash. 

These areas could have been lumped in with the contributing area above 

the next downstream concentration point in t h e  HEC-1 model however the  

small percentage increase in drainage area would have less  ef fect  on 

the design discharge value than i f  figured separately, as was done. 

Concrete box culver ts  and pipe culver ts  were designed using Hydraulic 

Engineering Circulars #5 and #10 from the  U.S. Department of C m ~ r c e ,  

Bureau of Public Roads. Culvert design forms are included in the 

Appendix. 

Catch basins were placed in the median a t  the low points of sag 

ver t ica l  curves and were also spaced a t  su f f i c ien t  in tervals  on 

continuous grades so t ha t  the water carrying capacity of the median was 

not exceeded. The minimum capacity of the median swale ( 0  S = 0.32%) 

i s  2.0 c f s .  Using the Rational formula a 100-year storm would produce 

0.85 cubic feet  per second of runoff per 1000 feet  of median length ( Q  

= CIA = 0.35 x 6.6"/hr x .37 acres = 0.85 c f s ) .  The runoff coeff ic ient  

of 0.35 was selected from ADOT's Figure 3-3 based on worst case val ues 

f o r  lawn or playground conditions. Therefore the  maximum catch basin 

spacing i s  1200 fee t  (1.2 x 0.85 = 1.0 c f s )  h e r e  the slope i s  a t  t he  

minimum. Containment dikes were placed irnrnedi a t e l y  downstream f r m  

median catch basins to  provide ponding depths of 0.36 feet  above the  

top of the grate.  

Pavement drainage and catch basin calculat ions are summarized in Tables 

I11 A, 111-B, and 111-C. The amount of runoff intercepted by the catch 

basins were determined using the equations on the page following Table 

111. The s izes  and spacings were selected so t ha t  the  width of the 

water spread across the s t r e e t  will general l y  leave 2 lanes of roadway 

dry in a 100 year storm. 
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ADOT recommendations ob ta ined  from 1972 T ra i n i ng  Manual were used as a  

gu ide  i n  eva lua t i ng  t h e  need f o r  scour p r o t e c t i o n  a t  t h e  o u t l e t  o f  

c u l v e r t s .  Cu l ve r t  out  1  e t  v e l o c i t y  was canpared t o  na tu ra l  channel 

v e l o c i t y .  I f  t h e  o u t l e t  v e l o c i t y  was l ess  t han  1.5 t imes  t h e  n a t u r a l  

o r  t h e  dra inage area s i z e  l ess  than  64 acres no p r o t e c t i o n  i s  requ i red .  

I n  no case d i d  o u t l e t  v e l o c i t y  exceeded n a t u r a l  b y  more t han  2.5 

t h e r e f o r e  energy d i  ssapators  were no t  recommended. A quan t i  t i v e  scour 

a n a l y s i s  was a1 so done u s i n g  HEC-14 procedures, as recmmended, w i t h  

r e s u l t s  shown i n  Table V I I .  Areas w i t h  an a s t e r i s k  have l e s s  than  4.0 

f e e t  o f  scour depth o r  d o n ' t  need o u t l e t  p r o t e c t i o n  based on t h e  ADOT 

recommendations re fe r red  t o  above. 

Grouted r i p - r a p  aprons which are be ing  i n s t a l l e d  t o  t h e  end o f  t h e  

w ingwa l l s  on a1 1  box c u l v e r t s  w i l l  p r o t e c t  t h e  c u l v e r t  where depths o f  

scour are g rea te r  than  4.0 fee t .  The apron w i l l  move t h e  l o c a t i o n  o f  

p o t e n t i a l  maximum scour depth downstream away from t h e  end w a l l  

foundat  i o n  by. p r o v i d i n g  an area t o  spread ou t  and decrease f l o w  

c o n c e n t r a t i o n  before o u t l e t t i n g  i n t o  t h e  na tu ra l  channel . 

The reconanended procedure conta ined i n  HEC-14 i s  t o  p rov ide  a t  l e a s t  

minimum p r o t e c t i o n  and then  inspec t  t h e  o u t l e t  channel a f t e r  major 

storms t o  determine i f  p r o t e c t i o n  must be increased o r  extended, A i c h  

we have more than  complied w i t h  by hav ing a  minimum 4.0 f e e t  cu t  o f f  

wa l l  on a l l  boxes and b y  p r o v i d i n g  an apron a t  t h e  o u t l e t .  

Roadside d i t c h e s  and improved channels were evaluated f o r  scour 

p r o t e c t  i o n  by  de te rmin ing  v e l o c i t y  a t  t h e  design d ischarge f o r  channels 

and bank f u l l  d ischarge f o r  roads ide d i t ches .  Based average s o i l  

c o n d i t i o n s  and maximum permissable v e l o c i t i e s  ( f r o m  SCS Stnd. Drwg. 

No. 7-N-20104 i n  Appendix) i f  channel v e l o c i t y  exceeded 5.0 f p s  o r  

d i t c h  f l o w  exceeded 6.0 g e n e r a l l y  l i n i n g  o r  i n s t a l l a t i o n  o f  drop 

s t r u c t u r e s  o r  a  combinat ion o f  bo th  were recmmended. (See c a l c u l a t i o n  

sheets i n  t h e  ~ p p e n d i x ) .  S l i g h t l y  h i ghe r  v e l o c i t i e s  were accepted on 

roads ide  d i t c h e s  because o f  t he  conse rva t i ve  assumption t h a t  d i t c h e s  

would be bank f u l l  ( t o  edge o f  road shou lder )  h e n  i n  most cases t h e i r  

i s  n o t  a  l a r g e  enough c o n t r i b u t i n g  area t o  fill t h e  d i t ches .  
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On the downslope side of the parkway, i n  m s t  cases, no ditch 

calcula t ions  were performed because of the  small quanti ty of runoff 

which will be carried i n  these ditches. Pavement drainage i s  genera1 l y  

the only runoff entering these ditches. 

An additional fac tor  applied to  evaluating the need fo r  protection on 

the uphill roadside ditches was also the  amount of contributing area. 

In many cases i f  the di tches were f u l l ,  ve loc i t i e s  would be higher than 

maximum permissible, b u t  many of these steeper sections of roadside 

ditches are also only collect ing pavement drainage, and would never 

flow f u l l ,  therefore,  protection was not recommended. 
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TABLE I 

ESTIYATED RETURN PEXIOCS FOE SBOXT-DURATION PRECIPITATION I N  ARIZONA 
( Inches ) 

i 

Station : auckeye  

L a t i t u d e  : 

Lonn i tude  : 1120  35 1 

E l e v a t i b n  ( f e e t ) :  870 

R E T U R N  P E R I O D  ( Y E A R S )  



Drainage 
Basin 

_I_r_ 

1 
1 
2 
3 
4 
5 
6 
7 
8 
8 

9,lO 
11 
12 
12 
12 

Watershed 
Area (xres) 

TABLE I1 
. Sun Val 1 ey Parkway Phase I I 

R u n o f f  and Culvert S u m y  

Discharge 
Qla (cfs) 

Culvert 
Inlet Culvert 
Locat ion Size & T y x  

41319 Triple lO'x3' RCBC 
416+36 Six lO'x3' RCBC 
425t35* 2- 35"x24" CSP 
430t82+ 2- 8 ' ~  4' RCBC 
437+19 2- 35"x24" CSP 
443+84+ 8'x4' RCBC 
446+24 8'x4' RCBC 
454N1 2- 8 ' ~  4' RCBC 
46Ot45 6'x4' RCBC 
463+38 2- 35"x24" CSP 
473445 8'x3' RCBC 
4 7 7 m  6 ' d '  RCBC 
W11+ Six 101x4' RCBC 
481+11+ Six lO'x4' RCBC 
482- Six 108x4' RCBC 
W 7 2  35"x24" CSP 
492+78 lO'x3' RCBC 
496+W 24" CSP 
5001-1P 42"B" CSP 
5 0 W *  2- 42"xB" CSP 
51267 4- 10'x 4' RCBC 
518+75 6- 12'x 5' RCBC 
5 2 W *  57"x38" CSP 
5 m *  57"xB" CSP 
53944 101x3' RCBC 
544+15t 57"x3" CSP 
549+16 6 'x4 ' RCBC 
5!3+67* 35"x24" CSP 
552+75* 28"x2oM CSP 
5 5 m  ilE("x20" CSP 
5 5 7 w  49"x33" Cs!' 
561+95* 6'x3' RCBC 
568+2P 42"x29" CSP 
577+13 3- 10'x 5' RCBC 
580167 4- 1 0 ' ~  4' RCBC 
586tm 42"B"  CSP 
5 9 0 c P  2- 42"~29" CSP 
59912 28"xX)" CSP 
598+34 42"x29" CSP 
602+10 2- 49"~33" eSP 
60995 3- 42"x29" CSP 
61161 2- 35"x24" CSP 
61467 28"xZO" CSP 
618+19+ 4- 1 0 ' ~  4' RCBC 

Split 
Split 

Split 
Split 
Spl it 
R q ' d  by gard config 

Split 
Spl it 
Split 

Rq'd by ground config 

Req'd by grcud config 

Spl i t 
Split 

-Split 
Spl it 



TAXE I1 (CONT.) 
Sun Val ley Parkway Phase I1 
R d f  and .Culvert SLmnary 

Peak Culvert 
Drainage Watershed Discharge Inlet Culvert 

Basin Area '(acres) QloO (cfs) Lccat ion Size & Type cimmts 
, - 

34 
-34 
35 
36 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

48-49 
48-49 
A-Y 

11 

El-K1 
I' 

I' 

Y 
U 
T 

G-K, 0-S 
K 

620(-99 28"x20"CSfJ 
624-66 2- 28"xX)" CSP 
628W 2- 35"~24" CSP 
631+28 4- 10'x 3 '  RCBC 
632+12 4- 10'x 3' RCBC 
637+84 2- 35"x24" CSP 
64973 10'x 3 '  RCBC 
652+1P 42"x29" W 
6 W 8 3  2- 42"xB" CSP 
658+94* 2- 42"xB" CP 
665t04 lO'x3' RCBC 
6 7 W W  35"x24" CSP 
676+30 Triple 101x3' RCBC 
683W 4-10' x3 ' RCBC 
6 9 0 t W  57"x38" CSP 
6 9 8 W  b l e  28"x20" CSP 
716+43 Triple 101x4' RCBC )I  
717+89 ' Triple 101x4' RCBC 
M W -  Triple 1Z1x6' RCBC 
721+10 Triple 12'x6' RCBC 
721+78 Triple 12'x6' RCBC 
724-109 Triple 101x4' RCBC 
724+74 ,Triple 101x4' RCBC 
77497 ' b l e  35"x24" CSP 
78162 Cble 28'520'' CSP 
784+61 10 'x4 ' RCBC 
824+91+ Ble 101x3' RCBC 
83923 b l e  101x3' RCBC 
8 4 9 3 9  Six 1Z1x4' RCBC 

1015+84 57x38" CSP 

149 CFS rted to 716+43 

Wayer Wash South 
Col lects areas : 
A-Y, B1-K1, 47-49. 

(See HEC-1) 

Wagner Wash North 

* Drainage Area Less than 64 acres. 
+ Culvert Outlet Velocity Less than 1.5 tims the Natural Channel Velocity. 



TABLE I I I  

Arizona Departnent  o f  Transportat. ion 

PAVEHEtiT DRAINAGE CALCULATION REPORT 

LOCATION DATA 
Highnay Sun V a l l e y  P a r k ~ a y  
L o c a t ~ o n  Phase 11-A 
P r o j e c t  No. 850840-9 

DESIGN DATA 
Freqt~ency 100 years 
Ph4 .31  I n .  1'241 4.26 i n .  PI: 2-43 i n .  
:(all! n:,0.016 
Curb Height: 6 i n .  

I F rca  110 I L I1 D.A. C . Tc Q Gc 4 t  53 Sx !/n D T \ 
; S t a t i o n  S t a t i o n  I (ft.) ( f t .1 (arc. !  ($in.) (in/t:r) ( c f s )  ( c fs !  !c fs j  i f t f f t !  j f tfft.1 ( f t . )  (Ft.) j ------------------------_----------------------------------------------------------------------------- 
f 4j[,9& 43350 j 64(, 40.75 0.03 0.95 10 6.tb 2.788 - 3.iS9 0-0056 0.028 2232 0.:C? 10.73 ' i 1 43050 42660 I 170 A5.75 . !j.$5 10 ( 1 . 0  1 . 1 1 4  2.536 j.631 0.0056 3.028 2 2 j 2  0.2% 18.58 I 

1 A2860 42470 j 380 40.75 0.36 0.55 10 5.ft ?.?S$ 2.329 4.716 G.0075 G.028 2232 0.;3? 11.03 1 
i 
I 42470 42080 5413 10.75 0.36 0.?5 10 6.6 2.288 3.!94 5.5G! 0.0?79 0.023 2232 0.324 1l .57 : 
I 32080 4 1 7 5 0 ;  350 40.75 0.31 0.45 10 6.6  i . 9 3 6  3.785 5.720 0.0075 9.028 2232 0.332 1 1 . 8 6 i  I 

IHLET CALC!!LkTIOI{S (Grate I n l e t  Catch Easi;!) 

t io t e s :  V : A ~ c r o a c h  v e i c c i t y .  
L[i : kfinimum g r a t e  le!103t.h requ i red .  
IF : Length o r  g r a t e  prov ide .  .. 



TABLE 

Arizona Department of T r a n s p o r t a t i o n  

PAVEHENT DRAINAGE CALCULATION REPORT 

LOCATION DATA 
Highway Sun Valley Parkway 
Loca t ion  Phase 11-0 
P r o j e c t  No. 850840-9 

RUNOFF CALCULATIONS 

BESIGN DATA 
Frequency 100 y e a r s  
P6.3.31 In.  P24: 4.28 in .  P1z 2.43 i n .  
T ( a l 1 )  n= 0.016 
Curt  Height: 6 in .  

From 
; S t a t i o n  - - - - - - - 
1 67903 
1 68312 
1 68496 
1 68672 
f 68848 
I 69024 
a 69230 ? 69376 
I 69792 

70042 

To I L W A .  C Tc I Q 
S t a t i o n  I ( f t . )  (ft .) ( a r c . )  ( ~ i n . 1  ( i n l h r )  ( c f s )  

INLET CALCULATIOEIS (6 ra  t e  I n l e t  Catch Bas io )  

I I I : S t a t i o n  i I n l e t  D Qi Qc= V L m  Lp I 
! ! Type ( f t )  ( c f s )  Bt-6i (fps) ( f t )  ( f t )  I 

Notes: V : Approach v e l o c i t y .  
LRI : Hinimum c r a t e  l e n g t h  r e  d i t  ed. 

?' - L P  : Length o f  g r a t e  provide, .  
I 



TABLE i l l  (cant.) 
p 

Ar izona  Depar t.ment o f  T r a n s p o r t a t i o n  

p: PAVEMENT DRAINAGE CALCULATION REPORT 
LOCATION DATA DESIGN DATA 

Highway Sun Y a l l e y  Parkway Frequency 100 years  
L o c a t i o n  Phase 11-5 (Cont inue) ,  11-C F 6 3 . 3 1  ln. P24: 4.28 in. P1: 2.43 i n .  
P r o j e c t  No. 850840-9 T ( a l 1 )  n -  0.016 

Curb Height: 6 i n ,  
RUNOFF CALCULATIONS 

1 f From To f L U D.A. C yc I Q OC [lt So Sx Z/n D T ! 
: S t a t i o n  S t a t i o n  f ( f t . 1  ( f t . 1  (a rc . !  (e1n.1 ( i n /h r )  ( c f s )  (c fs !  ( c f s i  ( f t / f t )  ( f t i f t )  ( f t . )  ( f t . )  r 
'----------------'------------------------------------------------------------------------------------------------------! 

INLET CALCULATIONS (Gra te  I n l e t  Catch Bas in )  
fl ,----------------T--------------------------------------------------- 

I I I 

I S t a t i o n  i In l e t  D Qi Qc: V La 
!p j 

! ( rype  ( f t )  ( c f s )  Ot-Qi ( f p s )  ( f t )  ( f t )  , 

l i a tes :  Y : Approach v e l o c i t v .  
Ln : Hln iwun g r a t e  !ength r e s o i r e d .  1 Lp : L ~ i ~ g t h  o t  gr.at.e j a v i d e d .  



FORMULA USED IN PAVEMENT DRAINAGE CALCULATIONS 

D.A. = L x W / 43560 

Q = 0.95 x I x D.A. 

D b  = Thickness o f  Grate 

Gutter Depression = 2" 



TABLE V 
__I_. 

SUN VOLLEY PPRKW W E  I 1  

STATION 85W 875-to 890+00 910 to  933KO 946t00 964m %m 997+97 ' 

SLBE( f t / f t )  .0015 .0015 .0015 .GO15 .Om5 .0015 .0030 .0040 

Channel Type ~ ~ T ~ w ( L F )  l m T r ~ (  LF) EOTrrp(LF) BOTr ap(LF) BOTr zp(LF) P3Tr g(LF) m r r p  w r a p  

Side Slcpes 4 : l  4: l  4: l  4 : l  4:l 4 : l  4: l  4: l  

Channel Depth(ft) 6.5 6.5 5.5 5.5 5.5 5.5 3.5 3.0 

Vel oci ty(fps)VLOB 5 5 4 4 4 4 

va 12 12 11 11 10 10 5.5 5. 

VROB 5 5 4 \ 4 4 4 

Water Depth(ft) 6 .  6 5 5 5 5 3 2.5 

Freeboard ( ft) .5 .5 .5 .5 .5 .5 .5 .5 

Design Floll(cfs) 3790 3360 2145 2 103 1% 1735 1464 654 

1CBTrrp = 100 foot Trapezoidal channel 

LF = with lined low flow channel 

KOB = Velocity i n  Le f t  Overbardc 

VCH = Velocity i n  Channel 

VROB = Velocity i n  Right h e r b a r k  
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TABLE IV (csnt.) 

ARIZONA HIGHWAY DEPARTHENT 
STRUCTURES SECTION 
HYDRAULICS BRANCH 

HEDIAN DRAINAGE WORKSHEET 

LOCATION D A T A  
Highway Sun Valley Parkway 
Location Phase 11-A, 11-5, 11-C (coritinue) 
Project No. 550840-9 

DESIGN DATA 
Frequency : 100 years 
P6 = 3-31 In. P24 : 4-23 in. P1 = 2.43 in. 
AH! = 0.36 f t .  

RUIiOFF CALCULATIONS 
I----------------v--------------------------------------------------------------------------------------------------------. 

I 
1 I 

I 1 iron T o  f L CI D . A .  C Tc 4 Cl;?nfi~L So 2 :  22 n 3 V f 
I 

jStatior1 Station ' ( f t . )  ( f t . )  (acr.) b i n . )  (inihr) (cfs)  Type ! f t / f t !  ( f t . )  (fps) j ,__----__________I - ------------- ------------------------------ ------------------------------------------------------------ 

INLET CALCULATIONS (Hedian Cat i -h  Basin) 
T---------------------------------------------- 

i I 

I St;itiori j I i ~ l e t  ? KC! Grate DHW Dike f 
I 

! , Type ! : f s )  ( f : )  Elev. Elev. Elev. I 



r .+. . ARIZONA HIGHWAY DEPARTHENT 
I - STRUCTURES SECTION 
-. HYDRAULICS B RAIICH 

HEDIAN DRAINAGE WORKSHEET 

LOCATION DATA 
Highway Sun Valley Parkway 
Laca tion Phase 11-A, 11-6, 11-C (continue) 

rL Project No. 850S10-? 

I TABLE IV  (cont.) 

DESIGN DATA 
Frequency : 100 years 
P6 : 3.31 in. P24 = 4.28 in. PI = 2.43 in. 
AHW : 0.36 f t .  

Tc I f From To L W D.A. C 9 Channel So !I Z? n D 
[ s ta t ion Station ! ( f t . )  ( f t .)  (scr.) bin.) ( in /h r )  fcfsl Type ( f t / f t )  ( f t . )  ( f p s )  V I I 
1---------------l---------------------------L----------------------------------------------------------------------------l 

/ er:to sib15 I 375 11.5 0.12 0.35 12.2 6.3 0.275 v 0.0030 20 20 0.03 0.16 0.51 / 
$6360 81615 i 1745 14.5 0.58 0.35 29.9 3.9 0.793 V 0.0062 20 20 0.03 0.20 0.97 1 

ILET CALCULATIONS (Wedian Catch Basin) 

/ Stat ion / I n l e t  Q t!W Grate DHW Dike ! 
I I Type ( c f s )  ( f t )  Elev. Elev. Eiev. I 
1--------------1----------------------------------------------! 

1 G46+15 / C-15.8 1.069 0.181 1499.80 - - 1 I 
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TABLE VII- 

Sun Va l ley  Parkway 
Phase 11-A, I I - B ,  I I - C  

C u l v e r t  O u t l e t  Scour C a l c u l a t i o n  
' *  

-_-----------------------------------------------------------------------------------------------------. :- :*. 
:CULVERT f SIZE 1 PEAK 1 I I I . .? 

I I SCOUR I 

:LOCATION: C.B.C. Pipe Eqn. f Q 1 R 1 t lo ;---------------------------------I 
I I I I 
I I D I I I 1 Depth Width Length Hax. 1 
I 
I 1 ( f t )  f i n )  ( i n )  I ( c f s )  ~c.B.c. Pipe I ( a i n )  b i n )  1 ~ s  ( f t )  ws ( f t )  LS ( f t )  0.4 t t s  ! 
1--------1-------------------------~------~--------------~------------f---------------------------------l 

1 313+19 13- 10 w 3 1 126 1 0.752 - 1 30 316 f 1.04 21.62 40.47 16.19 1 
1 416+36 16- 10 x 3 I 128 f 0.764 - f 30 316 f 5.52 24.79 40.97 16.39 1 
: 446t24 11- 8 x 4 1 150 I 0.826 - f 30 316 1 6.?? 27.16 33.16 17.66 1 
1 4 5 4 t O l  12- S x 4 : 216 1 1.190 - f 30 316 1 S.5i 32.36 53.54 21.41 1 
1 460+45 11- 6 x 4 f I 0 0  1 0.789 - 1 30 316 f 2.93 18-21 56.53 14.61 f 
1 463+50 1 2 - 3 5 ~  24 30 1 2 1  f - 0.374 1 30 516 f 2.73 7.08 12-97 5.19 f 
1 473t15 11- 8 x 3 1 164 1 1.294 - 1 30 316 1 6.72 32.06 4?.71 19.88 . 
1 477tOO 11- 6 x 3 1 9 6 1 1 . 0 8 5  - 1 30 3 1 6 1  5.40 24.56 38.66 1 5 . 5 4 ;  
1 480+11 16- 10 x 4 1 3 5 2 1 1 . 4 6 7  - 1 3 0  3 1 6 :  6.41 37.66 60.81 2 4 - 3 3 :  
1 481+11 16- 10 x 4 i 352 1 1.467 - 1 30 316 1 6.41 37.66 60.81 24.33 1 
1 482t66 16- 10 x 4 1 352 1 1.467 - 1 30 316 1 10.73 51.10 72.63 29.05 1 
1 4 9 2 7 8  11- 10 x 3 f 215 I 1.284 - 1 30 316 1 9.14 40.15 57-94 23.15 1 
1 512+67 14- 10 x 4 1 205' f 0.871 - f 30 316 f 7.42 31.52 55-83 20.37 1 
1 518+75 16- 12 x 5 1 312 1 0.783 - f 30 316 1 8.14 35.51 56-93 23.57 1 
f 53?+54 11- 10 X 3 f 197 1 1.176 - f 30 316 f 7.97 j5.0(l 53.28 21.31 I 
1 549+16 11- 6 x 4 1 I 5 0  f 1.184 - f 30 316 1 9.72 33.!7 26.81 19.55 1 
1 577+13 f 3 -  10 x 5 1 2 9 2 1 0 . 9 2 4  - 1 30 5 1 6 1  9.57 J7.71 59.16 2 3 . 6 4 1  
1 530t67 14- 10 x 4 f 286 1 1.192 - 1 30 316 1 5.37 32.15 55.95 22.34 1 
1 5'?5+12 1 !-?Ex 20 24 1 19 1 - 0.592 1 30 316 f 2.67 8.73 13.73 5.89 1 
1 598t34 1 1-42x 29 S6 1 19 f - 9.215 f 30 316 f 2.59 5.49 1!:?0 4.40 1 
1 602+10 f 2-49x 33 42 1 62 1 - 0.477 1 30 316 1 3.88 12.26 2 ! . 2  8.55 1 
1 605+95 1 3-421 29 36 1 34 1 - 0.384 1 30 316 1 2.76 9.67 17.21 6.88 1 
1 611+51 1 2-35x 24 30 f 17 1 - 0.303 f 30 316 1 1.91 7.11 12.86 5.14 1 
1 614+57 1 1-2Sx 20 24 1 24 f - 0.748 1 30 316 f 2.91 10.57 1 . 7  5.87 
1 d20t.99 1 1-2Sx 20 24 f 16 1 - 0.498 1 30 316 1 2.72 7.28 12.80 5.12 f 
1 624+66 f 2-26x 20 24 1 15 f - 3.467 1 30 316 1 2.51 7.07 12.48 4.99 f 

625tOO 1 2 - 3 5 ~  24 20 f 25 1 - 0.446 1 30 316 f 2.?4 6.16 13.55 5.82 f 
f 631+28 f4 -  10 x 3 1 174 i 1.039 - 1 30 316 1 7.93 32.39 49.61 19.84 1 
1 6 3 3 1 2  14- 10 x 3 I 174 1 1.03? - f 30 316 1 7.90 32.37 4?.56 19.82 1 
1 637+84 1 2 -35x24 3 0 1  2 5 1  - 0 . J l b 1  30 3 1 6 1  1.04 6.81 16.68 6 . 6 5 1  
f 645+?3 fl- 10 x 3 I 122 1 0.725 - 1 30 316 6.49 2 .  j'7.36 15.74 1 
I 665+04 f1- 10 r 3 1 1.58 1 0.943 - 1 30 316 1 7.20 29.49 46.35 18.54 1 
f 676+30 13- 10 x 3 f 197 1 ! . l i b  - f 30 316 1 8.85 37.05 54.46 21.75 1 
i 6P2+13 14- 10 x 3 f 1 ? t  1 1.1% - 1 30 316 1 8.59 36.11 53.61 21.45 1 
i is3;tt,l 11- 10 x 4 I I q .  'ti i 1.C87 - ) 30 316 1 7.48 35.51 57.5! 23.01 1 
I 833t23 12- 10 x 3 f 164 f O.779 - 1 30 316 1 9.26 31.30 7 . 1  !!'.I? 1 
:!!l!.?jt&i 1 1-571 38 48 f 111 1 - O.t:11 JO 316 1 4.63 17.35 2P.23 11.65 f 
1 I I I I I I 
~________~_________----------------~------~--------------~------------~---------------------------------l 

Note: Equ. D : Equiva len t  Circular P i p e  Diawter 



Sun Valley Parkway 
Phase 11-A, 11-0, II-C 

Coeff ic ien ts  for  C~ j lve r t  Out le t s  Scour 
....................................................................................................... 

1 CULVERT I SIZE I I I I 
I DEPTH WIDTH I LENGTH I 

1 LOCATION 1 C.8.C. Pipe Egu. 1 I 
I I 

1 I I 
i I I I I 
I I D 1 I I I 
I 
I 1 ( f t )  ! i n ) ( i n ) f  d B € 3 :  o~ IS 8 1 B 6 1 
1----------1------------------------;---------------------l----------------------l----------------------l 

1 413+1? 13-10 x 3 2.194 0.421 0.094 1 9.7!? 0.706 0.0?5 f 17.712 0.588 0.153 i 
1 416+36 16-10 x 3 12 .099  0.423 3.093 1 3.354 0.667 0.985 1 l7.870 0.566 0 . 1 5 8 )  
i 416t24 11- 8 4 I 2.1% 0.421 0.3P1 1 9.713 0.706 0.095 f i7.710 0.588 0.153 1 
1 $5dt01 12- 9 x j : 1.860 0.450 0.090 f 8.440 0.570 0.060 1 19.280 0.510 0.170 1 
/ 410+45 : I -  t x 4 : i.220 O.E:50 0.070 f 7.250 0.760 0.060 : 12.770 11.410 0.040 1 
1 :h3+30 1 2-35x 24 52 1 2-52? 0.332 0.098 1 10.?99 0.842 0.130 1 17.144 0.666 0.135 1 
1 473+35 (1- 6 r 3 1 2.171 0.323 0.094 1 9.628 0.696 0.093 f 17.750 0.552 0.154 1 
1 4?7+OO 11- 6 x 3 I 2.171 0.423 0.094 1 9.628 0.696 0.033 1 17.750 0.562 0.154 : 
f JSO+ll 16-10 x 4 1 1.220 0.850 0.070 1 7.250 ,0.760 0.060 1 12.770 0.410 0.040 1. 
1 9 8 l t l l  16-10 x 4 f 1.220 0.850 0.070 1 7.250 0.760 0.060 1 12.770 0.410 0.040 I 
I Jd2+66 16-10 x 4 f 2.615 0.381 0.039 f 11.322 0.877 0.133 1 17.000 0.686 0.131 1 
1 492+75 11-10 x 3 f 2.720 0.375 0.100 1 11.730 0 . 9 0  C.150 : 16.820 0.710 0.125 : 
I 512tC7 14-10 x 4 t 2.1?4 0.121 0.094 1 9.719 0.706 0.095 f 17.710 0.588 0.153 1 
1 5!8+75 16-12 x 5 1 2.051 0.433 0.0?2 1 ?.1?1 0.648 0.080 1 17.956 0.554 0.160 I 
1 55YtdS l l-10 r 3 f 2.38tt 0.403 0.096 I 10.450 0.784 0.115 f 17.385 0.632 0.143 1 
I 5 4 o t l I  I i -  I I 6 x 4 1 2.696 0.577 0.010 1 i1.640 0.910 0.138 iS.ES 6.794 0.126 1 
1 577 t i 5  12-10 x 5 1 2-45! 0.3?6 0.097 1 10.820 0.823 0 . 2 5  1 17.210 3.654 0.133 : 
1 :83+@7 14-10 1 4 I . . ~ ;0  1 QI  0.850 0.070 f 7.250 0.760 0.060 f 12.770 0.410 0.040 1 
1 E" '?+ '?  ' - -  I 1 - 2 8 ~  23 23 1 2 - 4 3  0.596 0.037 f 10.820 0.823 0.125 1 17.2;; 9.654 0.133 1 
I :vet33 1 1-421 29 55 1 2.4::! 2.296 0.0?7 f 10.820 0.823 3.!25 ) 17.239 0.653 0.138 1 
f (,?2t10 i 2-441 33 42 1 2.556 0.404 0.096 1 19.450 0.754 0.115 1 17.383 0.632 0.143 1 
I tnS+P5 f 3-12r 20 :(, 1 2.117 0.425 0.07: ?.549 0.6S? O.OQ0 / 17.7P0 9.576 0.155 1 
: t611+51 ! ? - : C  L , J x ~ 4  a .i? - 12 .000  0.138 0.092 1 G.980 0.62s 0 . 0 7 3 1  15.030 0.543 0.163 1 
i &l4+57 1 1-281 20 24 i 2..162 0.59s 0.097 i l0.730 0.315 2.122 1 i7.260 0.650 0.129 I 
) 620t39 1 1-281 20 24 f 2.690 0.378 0.10C i i l .608  9.906 0.147 1 16.880 0.702 0.127 1 
1 $2L\t66 1 2-28x 20 23 1 2.550 0.35'0 2.098 1 11.990 0.852 3.133 1 17.104 0.671 0.134 1 
i &:St@(! 1 .:-;5y - --. 23 ;? 1 2.540 3.390 0.0'3s 1 l i .250 0.84s 0.!32 ) 17.120 0.669 0.134 
1 631t28 14-10 3 f 2.540 0.590 0.09C 1 11.053 3.P4S 0.132 1 :7.!20 0.669 0.131 1 
1 632+12 14-10 x 3 1 2.530 0.3P2 0.098 1 11.090 0.642 0.!30 1 17.143 0.666 0.135 1 
f 637+84 I 2-551 24 30 1 1.220 0.850 0.070 1 7.250 0.760 0.0M 1 12.770 0.110 0.040 1 
1 645t73 11-10 x 3 I 2.336 0.404 0.09h I 10.450 0.783 0.115 1 17.38G 0.632 0.143 1 
1 665+04 11-10 1 3 1 2 . 3 6  0.404 0.096 1 10.350 0.754 0.115 1 17.338 0.632 0.143 : 
/ 676t30 13-10 x 3 1 2.720 9.375 0.100 I l i . 7 j 0  0.?2O 0.150 1 Id.S?@ 0.710 0.125 1 
1 dg3t64 15-10 x 3 1 2.64:: 0.;:ll 2.399 f il.4518 0.8?1 0.143 1 l t . ?42  0.693 0.129 1 
1 78?+61 11-10 x 4 1 2.093 6.438 !].OP2 1 $.'?3 0.62s 0.075 1 18.037 Q.513 0.163 1 
I p-:>Lq- 
i LO.\ #L.J  12-10 1 3 1 71 

1 0.375 0.100 1 i 1 . 7 3  0.P20 0.153 I 16.820 0.710 0.125 f 
! !915t83 f ! - 5 7 ~  38 $2 12 .242  0.417 O.gli$ 1 8."32 4.725 O.]C:] f 1 7 . 6 3 1  0.595' 0.150 1 
I I 1 I I 1 

I I 1 I I ---------- ------------------------ --------------------- ...................... 



TABLE VIIB' 
VALUES OF TIIE ROUOHNESS 

Type of chnnncl and  description 

C. EXCAVATED O R  DREDGED 
a. Earth, straight and  uniform 

I. CIean, recently completed 
2. Clean, after wenthering 
3. Gravel, uniform sectiorr, clean 
4. With short grass, few weeds 

b. Earth, winding and  sluggish 
1. No vegetation 
2. Grass, some weeds 
3. Dense weeds o r  aquatic plants in 

deep channeh 
4. Ear th  bottom a n d  rubble sides 
5. Stony bottom and weedy banks 
6. Cobble bottom and  clean sides 

c. Dragline-excavated or  dredged 
1. No vegetation 
2. Light brush on banks 

d. Rock cuts 
I. Smooth and  uniform 
2. Jagged and irregular 

e. Channels not maintained, weeds and 
brush uncut 
1. Dense weeds, high as flow depth 
2. Clean bottom, brush on sides 
3. Same, highest stage of flow 
4. Dense brush, high stage 

D. NATURAL STREAMS 
D-1. Minor streams (top width at flood stage 

<loo ft) 
a. Streams on plain 

1. Clean, straight, full stage, no rifts or 
deep pools 

2. Same as above, but  more stones and 
weeds 

3. Clean, winding, some pools and 
shoals 

4. Snme as above, bu t  some weeds and 
stones 

5. Same as above, lower stages, more 
ineffective slopes and sections 

6. Same as 4, bu t  more stones 
7. Sluggish reaches, weedy, dcep pools 
8. Very weedy reaches, deep pools, or 

floodways with heavy stand of tim- 
ber and underbrush 

n (conlinucd) 

Normal 

0.018 
0.022 
0.025 
0.027 

0.025 
0.030 
0.035 

0.030 
0.035 
0.040 

0.028 
0.050 

0.035 
0.040 

0.080 
0.050 
0.070 
0.100 

0.030 

0.035 

0.040 

0.045 

0.048 

0.050 
0.07.0 
0.100 

COEFFICIENT 

Minimum 

0.016 
0.018 
0.022 
0.022 

0.023 
0.025 
0.030 

0.028 
0.025 
0.030 

0.025 
0.035 

0.025 
0.035 

0.050 
0.040 
0.045 
0.080 

0.025 

0.030 

0.033 

0.035 

0.040 

0.045 
0.050 
0.075 

* 
Mnximum 

0.020 
0.025 
0.030 . 
0.033 

0.030 
0.033 
0.040. 

0.035 
0.040 
0.050 

0.033 
0.060 

0.040 
0.050 

0.120 
0.080 
0.110 
0.140 

0.033 

0.040 

0.045 

0.050 

0.055 

0.060 
C 080 
0.150 





Drainage A r e a  - sq. m i l e s  

TIME O F  CONCENTRATION ' 

FOR 
DRAINAGE AREAS LESS THAN 10 SQ. MILES Soil Conservat ion Serv ice  



VELOCITY IN FEET PER K C W O  

. 
Overland flow veloci t ies  for upland m e W  of estimating T, 

GURE 2-8 



RUNOFF COEFFICIENT "C" FOR THE RATIONAL METHOD 
USING SCS CURVE NUMBERS AND PRECIPITATION DATA 

PRECIPITATION AMOUNT, INCHES 
FOR A ONE-HOUR DURATION STORM 



'Tlf\nE 0 
20. 

I .  USE WITH 

1 0. 
9.0 
30 
7.0 
6L) 

5.0 

40 

3.0 

:Tc = TIME OF CONCENTRATION 
.JN MINUTES. 

L = LENGTH IN FEET 
S = SLOPE IN PERCENT 

- . ( K I R P I C H  - 1940) 

F CONCENTRATI 
F O R  

RATIONAL EQU 
Fia. 3-1 

rpoo n 



10 20  30 40  50 60  7 0 '  80  90 
S t o r m  Duration - mine 

F ig .  3 - 2  

STANDARD DURATION R A I N F A L L  - 
INTENSITY CURVES 

B a s e d  on: 

W e a t h e r  B u r e a u  - \ -  

T e c h n i c a l  P a p e r  No. 40  



. . 
. . 

S t r e e t s  

.. . . 
. , ' Aspha l t i c  ' 

. 0.70 - 0.95 

i - .  
C o n c r e t e  0.80 - 0.95 

I-" 1 G r a v e l  roadways  -& s h o u l d e r s  . 0.40 - 0.60  
! .  

I n d u s t r i a l    re as 
F l a t  c o m m e r c i a l  - abou t  90%' 

-. . 
of a r e a  i m p e r v i o u s  

Heavy  a r e a s  
L i g h t  a r e a s  

B u s i n e s s  A r e a s  . 
. . -  . 

. -... . .. . . -  
Downtown a r e a s  
Neighborhood a r e a s  

R e s i d e n t i a l  A r e a s  ' 

L a w n s  - f l a t  . 
- s t e e p  

Suburban  a r e a s  
Single  f a m i l y  a r e a s  
Mul t i -uni t  a r e a s  
A p a r t m e n t  a r e a s  

P a r k s ,  C e m e t e r i e s  . . 

- 
Fig .  3 - 3  

, VALUES O F  R U N O F F  C O E F F I C I E N T  C 



Correction ~ a c l o c  ( 8 2  . . 

DEPTH + 

I Figure 6-3 ! 

REFERENCE: O e r ~ q n  of Sloble Channels A S C E Tranr .  Val. 120 1955 

. . SOIL CONSEI!YA'I'ION SERVICE 
. . 

7-N-20104 

1 P O I I T L ~ N D .  O R E G O N  
- - - - - -  -- - - O A T €  6 - 5 8 -  







. .. . ..... '-.-,. L.; ..; 
.+ v: . ,' .. . - 

. * 
. . .  

.. t . . -4F.lZGIi.L. h ' iCEl \ 'AY DEPARThlENT , -, . . -  .. <: - . : .-: . . .  . . . . .  . . . .  . . . . .  EF.IilGE DI\ISION . .  ... , . . .  . . .  . . . . 
* 

HYDROLOGIC DESGX'D.~,  TA SHEET . . 

S C S hlETHOD: . . PART I 
. . . .  

.:b - <- .- . . 

&OCk TIOX Dk TA : 
+.. ... .. - . . ~ : @ ~ h \ v z y  _.._ xp~/ .// Gt/ /?&/Oph/ /?Y Coun ty  &?,@Q/c~,&&l? 

Loca t ion  
P r o j e c t  S o .  8.5-dg4 b - 9 Sta t ion  
l\'amc of S t r e a m  ARE# /& 

. . 

DE SI G 1.: DP. .TA : 
Des ign  F r e q u e n c y  /flu y e a r s  
Drainage A r e a  . &. f y  s q u a r e  m i l e s  

Dra inage  Length  L6rn2-2 f e e t '  
- - 

Eleva t i on  
T o p  of D r a i n a g e  A r e a  //CP f e e t  

A t  S t r u c t u r e  /r/ 0 feet 
Dra inage  A r e a  Slope #>p - 7~ - 
Dra inage  Width  *7 f e e t  ' 
Tlrjdth f a c t o r  Wf 1- f 
\ ,-egetative C o v e r  Type  h P  .by. 
Vegeta t ive  C o v e r  Dens i t y  /D $C 

Soil G r o u p  3 
P r e c i p i t a t i o n  

P = 6 h o u r  = i n ches  
P = 24 h o u r  = . . i n c h e s  

DESIGN COMPUTATION:  
P r e c i p i t a t i o n  P = 1 h o u r  = 2. fr i n c h e s  
C u r v e  Number '  81 
Runoff 0 = 1- 2F i n c h e s  - 
T i m e  of C o n c e n t r a t i o n  TC 
T i m e  of P e a k  TP = (Tc)(Wf) . /.27 h o u r s  

Peak D i s c h a r g e  Q p = W A Q =  

Computed  by c7 Date  /2//8/86 



. . . . . . . .  . -< :  . . .  -4FL1ZG!\',4 FiiCHIYA'i D E P A R T h l E N T  . . .  :... .. r; . . . . .  . . .  . - : .  . . . . . .  E?.IT>CE DIl1SION . . . .  . . . : . . . . . .  .., . 
. . ' . . ( .  - 

HYDROLOGIC DESIGN D.3 TA SHEET p . 
S C S h3ETHOD: P A R T  I . . 

H I E ~ v . - ~ ~  S hl VALLEY PARI(wA~ County  HA RICoPP; 
~ o c a t i o n ~ / - f A S F  
P r o j e c t  KO. $3-5'084 ('J -4 Stat ion 
]Came of S t r e a m  (78) 

Design  F r e q u e n c y  /w y e a r s  
D r a i n a g r  A r e a  . 0.42 s q u a r e m i l e s  
Dra inage  Leng th  /300D f e e t '  
E l eva t i on  

T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

Dra inage  A r e a  Slope 
Dra inage  Width 
Width  f a c t o r  Wf 
'C'egetative C o v e r  Type 
Vegeta t ive  C o v e r  Dens i ty  
Soil G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24 h o u r  = 

/960 i e  e  t 
/C'L o f e e t  

z /  - yc 
?if f e e t  ' 

i n c h e s  
i n c h e s  

DESlGN C O M P U T A T I O N :  - 

1.' P r e c i p i t a t i o n  P>= 1 h o u r  = z.rc i n c h e s  
C u r v e  N u m b e r '  & i  

Runoff Q = / s B f  i n c h e s  

f - T i m e  of C o n c e n t r a t i o n  Tc ~ - 8 . z  hour's 

T i m e  of P e a k  T p = u c ) o V f )  8.90 h o u r s  

f P e a k  D i s c h a r g e  . 

- - c f s  

Computed  by GT Date  12/1$/8b 



HYDROLOGIC DESIGN DATA SHEET 

S C S METHOD: PART I . . 

. . 
L O C k  TJON Dk TA:  

H ~ ~ h = - l - a y  S U N  VALLEY PARK WAY c o u n t u  MAR I COPA 
Loca t ion  P)-I A SF -T 
P r o j e c t  KO.-$~O - 4 A Sta t ion  

Karnc. of S t r e a m  ('2) 
w 

DESIC72 DP..TA: 
Des ign  F r e q u e n c y  
D r a i n a g e  A r e a  . 

D r a i n a g e  L e n g t h  
E l e v a t i o n  - l o p  of D r a i n a g e  A r e a  

A t  S t r u c t u r e  
D r a i n a g e  A r e a  S lope  
D r a i n a g e  Width 
M'jdth f a c t o r  Wf 
Vege ta t ive  C o v e r  T y p e  
Vege ta t ive  C o v e r  D e n s i t y  
Soil G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24 h o u r  = 

Id'@ y e a r s  
f . 6 ~  s q u a r e  m i l e s  
/ / n o  f e e t  * 

/S21d f ee t  
1.7 - yc 
6 f e e t  

i n c h e s  
i n c h e s  

DESlGN COMPUTATION: 
P r e c i p i t a t i o n  P = 1 h o u r  = 7-hU i n c h e s  
C u r v e  N u m b e r  
Runoff Q = 
T i m e  of C o n c e n t r a t i o n  T c  

- - 

/ .  2r i n c h e s  
A %  h  0ur.s 

T i m e  of P e a k  

P e a k  D i s c h a r g e  

T P  = V-c)Oq) t. 6 7  h o u r s  

C o m p u t e d  by GT D a t e  la / 1 ~ / B L  
L b 



ARIZONA HIGHWAY D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA S H E E T  

S C S METHOD: P A R T  I 

LOCATION DATA: 
~ i g h w a y  SUH VALLEY PARK WAY 
L o c a t i o n  &j,?F 

c o u n t y M A R  ICOPA 

P r o j e c t  XO. 8 5 0 8 4 O  -4  - - Sta t ion  
N a m e  of S t r e a m  RE-A 

DE SIGN DA .TA : 
D e s i g n  F r e q u e n c y  
D r a i n a g e  A r e a  
D r a i n a g e  Leng th  
~ t e v a t i o n  

T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

D r a i n a g e  A r e a  S lope  
D r a i n a g e  Width 
Width f a c t o r  Wf 
Vegeta t ive  C o v e r  Type  
Vegeta t ive  C o v e r  Dens i ty  
Soi l  G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24  h o u r  = 

/QD y e a r s  
/ . / 4  s q u a r e  m i l e s  
z@a@ f e e t  

Y f e e t  
'rJp f e e t  

J f e e t  

i nches  
i n c h e s  

DESIGN COMPUTATION: 
-- - 

P r e c i p i t a t i o n  P = 1 h o u r  = i n c h e s  
C u r v e  N u m b e r  $4 
Runoff Q = /.tt i n c h e s  
T i m e  of Concen t r a t ion  T c  a.4d h o u r s  
T i m e  of P e a k  T P  = pc)(Wf) / / 9  h o u r s  

P e a k  D i s c h a r g e  Q p = W A Q =  

T P  

- - c f s  

37 

C o m p u t e d  by Gr ~~t~  ~a/18/86 



ARIZONA HIGHWAY D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA S H E E T  

S C S METHOD: P A R T  I 

ATION DATA: 
Highway Skfd VALLEY PARK WAY c o u n t y  M A R ICO PA - . . ,--,I I A / -  - 
P r o j e c t  KO. 850840-4 Sta t ion  
N a m e  of S t r e a m  

- 

DE SIC N DA .TA : 
D e s i g n  F r e q u e n c y  
D r a i n a g e  Area 
D r a i n a g e  Leng th  
 levat ti on 

T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

D r a i n a g e  A r e a  Slope 
D r a i n a g e  Width , 

Width f a c t o r  Wf 
Vegeta t ive  Cove r Type  
Vegeta t ive  C o v e r  Dens i ty  
Soi l  G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P =  24 hour  = 

DESIGN COMPUTATION: 
P r e c i p i t a t i o n  P = 1 h o u r  = 

/# y e a r s  
fl. 48 s q u a r e  m i l e s  
3000 f e e t  

/ k b r  f e e t  
i f e e t  
4 "/c 

2/3 f e e t  

i nches  
inches  

fi c"4' i nches  
C u r v e  N u m b e r  8"L 
Runoff Q = 2 i nches  
T i m e  of Concen t r a t ion  T c  b.Yz h o u r s  
T i m e  of P e a k  T P  = P ) ( W f )  d .  70 h o u r s  

P e a k  D i s c h a r g e  Q p = @ A Q =  

TP 

- - MEG/ c f s  

82 

C o m p u t e d  by  67 Date  I~//B/BL 



ARIZONA HIGHWAY D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA S H E E T  

S C S METHOD: P A R T  I 

LOCATION DATA : 
Highway S U N  VALLEY PARK WAY C O U ~ ~ Y M  A R ICOPA 
L o c a t i o n  p+jASE Z 
P r o j e c t  ~ o .  650A40-4 Sta t ion  
N a m e  of S t r e a m  A R E A  fF) 

DESIGN DATA : 
D e s i g n  F r e q u e n c y  
D r a i n a g e  A r e a  
D r a i n a g e  Leng th  
E l e v a t i o n  

T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

D r a i n a g e  A r e a  Slope 
D r a i n a g e  Width 
Width f a c t o r  Wf 
Vegeta t ive  C o v e r  Type  
Vegeta t ive  C o v e r  Dens i ty  
Soi l  G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24  hour  = 

/& y e a r s  
s q u a r e  m i l e s  

3 8 ~ 0  f e e t  

16f~ f ee t  
I S 8 2  f e e t  

/. 0 7 c  
/tlS4 f ee t  
1. / 

be/. .&r 

/D "k 

i nches  
inches  

DESIGN COMPUTATION: 
P r e c i p i t a t i o n  P = 1 hour  = /:I- i nches  
C u r v e  N u m b e r  2'4- 
Runoff Q = /. 4' i nches  
T i m e  of C o n c e n t r a t i o n  T c  1.8s h o u r s  
T i m e  o f - P e a k  T P  = m)m!f) /- I . / -  h o u r s  

I 

P e a k  D i s c h a r g e  Q p = W A Q =  

T P 

C o m p u t e d  by  67' Date  I a// 8 / 8 d  
1 



LOC TION DATA : 

ARIZONA HIGHWAY D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA S H E E T  

S C S METHOD: P A R T  I 

Highway su hl VALLEY P A R I : w N c o u ~ ~ Y  JM.AR ICO PA 
T,oc;ition S)u A F 7-r - - - - - - - - I l C \ <  J L  -44- 

P r o j e c t  ED. B s O R q O -  4 A Sta t ion  
-- 

N a m e  of S t r e a m  

DESIGN DA .TA : 
Des ign  F r e q u e n c y  
D r a i n a g e  A r e a  
D r a i n a g e  Leng th  
E l e v a t i o n  

T o p  of Dra inage  A r e a  
A t  S t r u c t u r e  

D r a i n a g e  A r e a  Slope 
D r a i n a g e  Width 
Width f a c t o r  Wf 
Vegeta t ive  Cove r Type  
Vegeta t ive  C o v e r  Dens i ty  
So i l  G r o u p  
P r e c i p i t a t i o n  

P = 6 h d u r  = 
P = 24  hour  = 

/QU y e a r s  

P*/% s q u a r e  m i l e s  
4 f l O  f e e t  

ILZO f e e t  
/LPP f ee t  

f.8 7 c  
9'67 f e e t  
/. / 

i nches  
inches  

DESIGN COMPUTATION: 
P r e c i p i t a t i o n  P = I h o u r  = 2. Jw/ -  i nches  
C u r v e  N u m b e r  bd 
Runoff Q = /.zJ' i n c h e s  
T i m e  of Concen t r a t ion  T c  6-7,L h o u r s  
T i m e  of P e a k  T P  = @c)Wf) d r P 3  h o u r s  

P e a k  D i s c h a r g e  Qp=484AQ= 

TP 

C o m p u t e d  by  GT Date \a/18/86 . . 
I 



ARIZONA HIGHWAY D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN -DA TA.*SHEE T 
" 

p S C S METHOD: P A R T  I 

LOCATION DATA: 
~ i g h w a y  SU N VALLE Y PARK WAY c o u n t y M  AK 1 COP A 
L o c a t i o n  p f t A , ~  FA ,n 
P r o j e c t  KO. 8 5 0 Rqo-4 - -- , Sta t ion  

- ,  

N a m e  of S t r e a m  AREA 4) 

DESIGN DA .TA : 
D e s i g n  F r e q u e n c y  
D r a i n a g e  A r e a  
D r a i n a g e  Length  
 levati ti on 

T o p  of Dra inage  A r e a  
A t  S t r u c t u r e  

D r a i n a g e  A r e a  Slope 
D r a i n a g e  Width 
Width f a c t o r  Wf 
Vegeta t ive  C o v e r  Type  
Vegeta t ive  C o v e r  Dens i ty  
So i l  G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24  hour  = 

/4t? y e a r s  
@-.&5- s q u a r e  miles 
7 / f 0  f e e t  

7 f e e t  
/& f e e t  
1-9 "k 

/53? f e e t  
/. / 

p e l .  b f  
/ f /  Yc 

i n c h e s  
inches  

DESIGN COMPUTATION: 
P r e c i p i t a t i o n  P = 1 h o u r  = 2. SJ' i nches  
C u r v e  N u m b e r  cf'd 
Runoff Q = /. 2 r  i n c h e s  
T i m e  of Concen t r a t ion  T c  P- 4' h o u r s  
T i m e  of P e a k  T P  = v c ) w f )  D.BP h o u r s  

P e a k  D i s c h a r g e  

- - H E /  c f s  

C o m p u t e d  by  bf 



ARIZONA HIGHWAY D E P A R T M E N T  
BRIDGE DIVISION 

DESIGN DATA SHEET 

P A R T  I 
. :.# . e 

LOCATION DATA: 

~ i g h w a y 5 U h l  \IALI,EY PARK WAY c o u n t y  k A R  I COPA 
Loca t ion  
P r o j e c t  NO. 850840-q n Sta t ion  

/4 t N a m e  of S t r e a m  &?FA 

DESIGN DA .TA : 
D e s i g n  F r e q u e n c y  
D r a i n a g e  A r e a  
D r a i n a g e  Leng th  
E l e v a t i o n  

T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

D r a i n a g e  A r e a  S lope  
D r a i n a g e  Width 
Width f a c t o r  Wf 
Vegeta t ive  C o v e r  Type  
Vegeta t ive  C o v e r  Dens i ty  
Soi l  G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24  hour  = 

/do y e a r s  
0, s q u a r e  m i l e s  
/ f  480 f e e t  

ZO@ f e e t  
/d+i7o f e e t  

7. ? "Ic 

//o/ f e e t  
/.a 
O ~ X .  Br 

/ct A 

i nches  
inches  

DESIGN COlMPUTATION: 
P r e c i p i t a t i o n  P = 1 - h o u r  = 2 .37-  i nches  
C u r v e  N u m b e r  PA 
Runoff 
T i m e  of 
T i m e  of 

Q = 
C o n c e n t r a t i o n  Tc 
P e a k  T P  = (Tc) w f )  

2.r i n c h e s  
/. a h o u r s  
I.  D h o u r s  

P e a k  D i s c h a r g e  Q p = M A Q =  

T P  

C o m p u t e d  by  c7-7 Date  / 8 d  



LOCA TION DATA: 

ARIZONA HIGHWAY D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC D E S G N  DATA S H E E T  

S C S METHOD: P A R T  I 

~ i g h w a y  SU AI VALLEY PARK WAY C O U ~ ~ ~ J Y A R J C D P R  
L o c a t i o n  74.5 F ,n 

DESIGN DA.TA : 
D e s i g n  F r e q u e n c y  
D r a i n a g e  A r e a  
D r a i n a g e  Leng th  
~ t e v a t i o n  

T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

D r a i n a g e  A r e a  S lope  
D r a i n a g e  Width 
Width f a c t o r  Wf 
Vegeta t ive  C o v e r  Type  
Vegeta t ive  C o v e r  Dens i ty  
Soi l  G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24 h o u r  = 

/BQ y e a r s  
1-43 s q u a r e  miles 

fi.Pua f e e t  

ZbDb f e e t  
14 76 f e e t  
3. 3 X 
/Z72 f e e t  

i nches  
- -  - -  

i nches  

DESIGN COMPUTATION: 
P r e c i ~ i t a t i o n  P =  1 h o u r  = i nches  
C u r v e  N u m b e r  
Runoff Q = 
Time of C o n c e n t r a t i o n  T c  

-- . P C  i n c h e s  
D-R h o u r s  - - 

T i m e  of P e a k  T P  = vc)wf) 8-8 h o u r s  

P e a k  D i s c h a r g e  Qp=484AQ= 

T P  

3 

C o m p u t e d  b y  (3-T 



ARIZONA HIGHWAY D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA S H E E T  

S C S METHOD: P A R T  I 

LOCATION DATA: 
Highway t%AI VALLEY PA RKWAV Coun ty  M A R \  CO 
L o c a t i o n  ~ ~ A S E  
P r o j e c t  KO. 850 RCSO - 4 n Sta t ion  
N a m e  of S t r e a m  ARE A ( 4 )  

u 

DESIGN DATA : 
D e s i g n  F r e q u e n c y  
D r a i n a g e  A r e a  
D r a i n a g e  Leng th  
~ t e v a t i o n  

T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

D r a i n a g e  A r e a  S lope  
D r a i n a g e  Width 
Width f a c t o r  Wf 
Vege ta t ive  C o v e r  Type  
Vege ta t ive  C o v e r  D e n s i t y  
Soi l  C r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24  hour  = 

/Or9 y e a r s  

8 . M  s q u a r e  m i l e s  
kg&/ f e e t  

"7J* f e e t  
f e e t  

/. X 
479 f e e t  
/. 24 

i nches  
inches  

DESIGN COMPUTATION: 
- 
P r e c i p i t a t i o n  
C u r v e  N u m b e r  

P = 1 h o u r  = 2. $7- i nches  
$6 - - 

Runoff Q = /- w i nches  
Time of C o n c e n t r a t i o n  T c  a. 7 4  h o u r s  
T i m e  of P e a k  T P  = m)wf) / h o u r s  

. - 
P e a k  D i s c h a r g e  Q p = M A Q =  

TP 

C o m p u t e d  by  b-f Date  la/18 /BL 



A F.1 Z G!i-4 );I GGICA 1' DEPAR 
EF.IDGE DI\?SlON , 

S C S hlETHOD: PART 

TIOX DATA: 
. 

Highxvay ~ ( ~ h j  V A U E '  
Loca t ion  WASE XI- . , .. ,- - -  - 

? B -  9 Stat ion 
m Icarnc of S t r e a m  

DES1GI< DATA: 
Design f r e q u e n c y  
Dra inage  A r e a  . 

Drainage  Leng th  
Eleva t ion  

T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

Dra inage  A r e a  Slope 
Dra inage  Width 
Width f a c t o r  Wf 
Vegetat ive  C o v e r  T y p e  
Vegetat ive  C o v e r  Dens i ty  
Soil G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24 h o u r  = 

/cS8 years 

1- 47 s q u a r e  rni1e.s 
Z/,aod f e e t *  

2P@# feet 

1397 f e e t  
2. 9 - 7c 
/@J/ f e e t '  

i n c h e s  
i nches  

DESlGN COMPUTATION:  
2sl i n c h e s  P r e c i p i t a t i o n  P = 1 hour  = 

C u r v e  N u m b e r  8%' pf lk 4 .  

Runoff Q = . i n c h e s  " 

T i m e  of Concen t r a t i on  T c  Z 5 8  -- hou;s . /: -3 
T i m e  of P e a k  TP = (Tc) Wf) 0. 29 h o u r s  

P e a k  D i s c h a r g e  Qp=494AQ= 
T p  ' . 
/ 

- - HG? c i s  

//A? 



ARlZONA HLGHIV.4 1' 3Z7-4RTA.IENT 
BRIDGE Dil-1510n' 

HYDROLOGIC D E S G N  DATA SHEET 
RATIONAL M E T H O D  

F" ' . L O C A T I O N  D A T A  
.:-. . . .  . . .  .. - ' . _ . . .  Highway  . . . . . .  ~ S U - U  V U \ /  P A i X w A Y ~ o u n t ~  MAR~COPA 

f"- .. ;.-.....- L o c a t i o n  ? ~ + + s E  nA 
. . .  . I  .. 
, . -- ,.- . .:-. ---. ' . -. . P r o j e c t  No. 8r~d48-  7 Sta t ion  . 
.: .K' . .  A R E A  f l  . . 
,..: . . . . .  .a_- 

N a m e  of S t r e a m  
.... 
-: . . ': ' .. , .: 

2 
, ;.: .:c.: .. 

,---2, , L .- ' .......... ,;::>;..,.:. .: DESIGN DATA ._- ,. . - . ,- ----ex., . 
+. ;,.>-7: *<: : 
-. .&;,+T.y,, r:., .- , .. , ;;; - 7: . . . . . . - .  

. :  . D e s i g n  F r e q u e n c y  
.,.--.cy=..z . . - y e a r s  
.qi-.LA. .:;: D r a i n a g e  A r e a  

.. . . - A 1  ' /L 4 .>. ii. ?::. 
>,?.I -.;. '. 

a c r e s  
- -.-.. :-..:. . ...:-:.. -. . . .  A 2  ..: ....-.. 

a c r e s  . 
. . . . . .  . . .... . . . . .  . . . . .  _ ". A 3  a c r e s  

: . : , . . . . . . .  
. . . . .  . .  D r a i n a g e  L e n g t h  

. . . .  . . . . .  . . ....>; /J6u f e e t  
- . .:' . . . . . .  

f -  : . .  E l e v a t i o n  
T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

. . 

- f e e t  
/3 79 f e e t  

D r a i n a g e  A r e a  Slope I:/  % 
. ._., 

jnr ::: :. . . - P r e c i p i t a t i o n  
, , - . -  . . . . . -  . - ........ .. ... ; P = 6-hour  . 
. . i n c h e s  : . ......... : . .; :.. . P = 2 4 - h o u r  i n c h e s  

r -  : . .--,. ': .:. . .  ...... 1 ::.. . .  . . :. .... . > .  

. . . .  - .: ...... _... . DESIGN COMPUTATIONS 
' .-: ..... . . . . . .  

. .::;. ;:; .' *. . . .  
. , ' . i  . _ . .  P r e c i p i t a t i o n  Pl = 1-hour 2, J-1' i n c h e s  
. . . . .  _.  ._ . .  
.'<;:..:. . . . .  
. . . ,  . .  
. . 

' r i m e  of C o n c e n t r a t i o n  . . T c  /a m i n u t e s  , . ' j ,. : .: , - 

R a i n f a l l  I n t e n s i t y  

6 

Runoff  C o e f f i c i e n t  

Weigh ted  Runoff  Coe f f i c i en t  

P e a k  D i s c h a r g e  Q p  = C a  = 



I .  
. - 

HYDROLOGIC DESIGN DATA SHEET- " - .  . .. . '  
. . 

S C S h5ETHOD: P A R T  1 ': .:. . ' 
. . .  

. . . - . ,  . , . . 
1 ' .  . .  . . .  . . .:? , - *--- . . . . . - 

L O C k  TION Dk TA: 
Highlvay SU~)  VALLEY PARKwPIV c O u n t y ~ ~ ~ I ~ O $ A  
Loca t i on  PHASE 

. . P r o j e c t  FO. ~ ~ f i ~ ~ D  - 4  - Sta t ion  
~ < a m c  of s t r e a m  f3)  - 

DESIG?.: DA.TA: 
Design r r e q u e n c y  
Dra inage  A r e a  . 
Dra inage  L e n g t h  
E l eva t i on  

T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

Dra inage  A r e a  S lope  
Dra inage  N-idth 
Width f a c t o r  Wi 
Vege ta t ive  C o v e r  T y p e  
Vege ta t ive  C o v e r  Density 
Soil  G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24 h o u r  = 

/DO y e a r s  
@ . ~ f  s q u a r e  m i l e s  

/J--xPO f e e t  ' 

/7 38 f e e t  
/dDu f e e t  

2.1 - % 
983 f e e t  ' 
L/' 
PJ: df- 

/o .. X 

i n c h e s  
i n c h e s  

P 

DESIGN COMPUTATION:  
P r e c i p i t a t i o n  P = 1 h o u r  = ,fJr ' i n c h e s  
C u r v e  N u m b e r '  Pk 
Runoff 0 = L ?f inches 
T i m e  of C o n c e n t r a t i o n  T C  -P.  8.4 h o u r 2  . 7 
T i m e  of P e a k  T P  = VC) Wf) 8.99 h o u r s  

- P e a k  D i s c h a r g e  

, . 

Computed  by G T  Date  \a/[$ 1 /gb 
/ 



ARlZONA HIGHTI'-4 T Z~S2.4RTh5ENT 
BRIDGE D i l - E l O N  

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

. : . . 

g ' . LOCATION D A T A  
: . .  

. . . . . . . .  - -. . . . . . .  ~ i g h w a ~  SLCAJ ~ L L E Y  PARKWAY 
r .. !.;....-. ~ o c a t i o n P + + f t ~ ~  

c o u n t y  M 4  R l c a p ~  
_..'.. . . . .- . .. C .2: . -7 . <. :<' - 

P r o j e c t  No. 
. ._: . . 

8-TOfl4a-  q 
.i 

Stat ion 
... AE€ 2, 

. . 
. .;: :.a,- ......, 

Name of S t r e a m  
.. rz -"::::i... ..... 

' . C ' r  . 

[4) 
........ . .-:>;.:.:..: DESIGN DA TA ..- .- . :;i 7:: l.1: - , . ----.; - >?.:;-Fa::.:' <:' . -- . , Design F r e q u e n c y  

..... .:..--;.. !C.: - : : : D r a i n a g e  A r e a  .. ..: .- .:. 
2, : ? a .  -..:. .: :-.:;. . . . . . .  .-;-: .. - . . p ............. 

' . _ . _  - .i . :5  
; .;, ; . . . .  

. . . . D r a i n a g e  Leng th  
. . . . . . . .  

. ' . I  ' 

. . -  . . .  . . . .  . . .  re' . . .  E l e v a t i o n  . . .  
T o p  of Dra inage  A r e a  
A t  S t r u c t u r e  

I 
. . 

. . 
. . 

D r a i n a g e  A r e a  Slope 
..,; _ 

. ...-;;. 
. ,  . P r e c i p i t a t i o n  
'. . . . 

.. -. :..:.. .. ... ; P = 6-hour 
. . . . 

: . . . . . .  . : :.- - . . .  P = 24-hour  
F '  .;ji.;;::-::. , 

. . . . .  . . . . .. . . . .  ;.. -DESIGN C O ~ ~ P U T A T I O N S  
: . -: ._. :- . . . . . .  . . . .......... . . .  / :>-.,... _. . ' ' . . 

P r e c i p i t a t i o n  Pl = ]-hour 
. . . . . . .  .. :.. 

T i m e  of Concen t ra t ion  
I . .  

/DO y e a r s  

-.% ' ZG. k a c r e s  
A2 a c r e s  

A 3  a c r e s  
3 /OQ f e e t  

/4#0. f ee t  
14&a f e e t  

i n c h e s  : 

i nches  

Z.SC i n c h e s  

T c  20 m i n u t e s  

- .. Rainfa l l  I n t e n s i t y  i 5'0 i n c h e s / h o u r  

I 
# 

Runoff  Coeff ic ient  
c 1  
c 2  
C 

Weighted Runoff Coef f i c i en t  

P e a k  D i s c h a r g e  Q p  = CLA = cfs I 

Computed  by rJ 
f Date  12/18 I I /8~. 



t 

i 

! 

I , 

I 

I 

f . '  

HYDROLOGlC D E S G N  D.4 TA SHEET' 

S C S h f E T H O D :  PART I - - .  

LOCkTlON DATA: ; t:. 

H i ~ h x v z y  SkhJ VAU-EY PARICWA\/ Count yM A RICoPA' 
Locat ion  p p , ~ &  

. . Project SO. R F ; o ~ ~ O  - q /- ' Stat ion 

j<amc of S t r e a m  AREA 

DESJGX D A T A :  
Design  ~ r e q u e n c ~  
Dra inage  A r e a  . 

Drainage  Leng th  
E l e v a t j  on 

T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

Dra inage  A r e a  Slope 
Dra inage  Width 
Tl'idth f a c t o r  Wf 
Vegetat ive  C o v e r  Type 
Vegetat ive  C o v e r  Densi ty  
Soil C r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24 h o u r  = 

/ / d  y e a r s  
8.22 square miles 
Porn f e e t '  

/C~AH feet . . 

/J9r f ee t  
/ - "k - ,  , - 

7 4 3  f e e t  ' 
A /  

i nches  
i nches  

DESlGN COMPUTATION: 
P r e c i p i t a t i o n  P = 1 hour  = <J-J i nches  
C u r v e  Number '  84 
Runoff Q = 
T i m e  of Concen t r a t i on  T C  

/. 2 J  i nches  
a, $78 hour's ' 

T i m e  of P e a k  T P  = (Tc)fivf) /,8k h o u r s  

Peak D i s c h a r g e  Qp=&!?AQ= 
* 

7 P  - 

Computed  b y  ~ 3 7  s 



h;" * 

A R I Z O N A  HlGHX-41- Z)S?.4Rlh?ENT 
BRIDGE Di\ - ISION 

H Y D R O L O G I C  D E S I G N  D A T A  SHEET 
R A T I O N A L  METHOD 

L O C A T I O N  DATA f 
. . .. .. . . . :: . . .- . . _. ~ i g h w a y - S k . N  VALLEY PMKWAV c o u n t r  MAR ICOPA, 

F" .. (..:.. . .. _,. ..  . 

L o c a t j o n - p . + # A S F  1 
. . 

- 
>: 2.; 7 .. . -, - -. . P r o j e c t  No. &R RL/ 0- 4 n Sta t ion  . z:.:.. . .. . .;- #?+??A 

i . . 
. !::.....- N a m e  of S t r e a m  

f- .c;::::.. s '. .. ... . ': -... . L '?. . 
L, 

. . .. ._ .. . . .. - . . .. . 
. +;A .. 7 : .  DESIGN DA TA ._. . . . - .. 

8 -  .,.: -.:;:i:.. " 
.,:--:: -. .. - . . .:..; -.  ,L .*.: :..,, r:.. 
{?,,,.>.; -?., . 
. >  D e s i g n F r e q u e n c y  ' - f@ . . 
:..- -+.. :,:., -.. . - .  ,, ...-. : ..: . ...- i. . . . 

y e a r s  
:,.. i-.- :;:. . . D r a i n a g e  A r e a  
..y.z?,. - . . - %  ' 77.9' a c r e s  

'. - .... :-.,::. .:., - . -. . A 2  y . ..! : .: .:.:. . . a c r e s  . 
ri. 

. .. . A 3  - ' . .: . .'. :.:, - - . . -  
a c r e s  

. . D r a i n a g e  L e n g t h  6 708 
. . .  . , . . ..- . . ;. ' 

. . -  
i e e t  

. .. r=,: . -, ..' .- .. E l e v a t i o n  - . .  
T o p  of D r a i n a g e  A r e a  (.l-.%'& f e e t  
A t  S t r u c t u r e  /J?< f e e t  

f- 
. . 

D r a i n a g e  A r e a  Slope 
_;, . . '. 

p ' .  .::: 
. ,  .. . . P r e c i p i t a t i o n  
: . 

- - :_. . . ... 1.. 
P = 6-hour  

.. . . 
...:.' :. .. .: . .DESIGN COh4PUTATIONS .: 
f . .  i- . 

a .  . ' 
' .. . . .  . .  . .  
f:;':. . . P r e c i p i t a t i o n  Pl = 1-hour 

i .... . . .. . :.. 

T i m e  of C o n c e n t r a t i o n  

-. R a i n f a l l  I n t e n s i t y  
# 

Runof f ,  C o e f f i c i e n t  

Weigh ted  Runoff  C o e f f i c i e n t  

P e a k  D i s c h a r g e  Q p  = CiJ, = 

i n c h e s  . 

i n c h e s  

Z.J-J i n c h e s  

Tc  3.2 m i n u t e s  

/-49: d' cfs 



I:. ' 
I 

[-< 

HYDROLOGIC DESIGN DA TA SHEET' 
. .. . ' 

. . . . 
. . 

S C S A5ETHOD: . . PART I - .  " . . . . . 
I . .  . ,  

. - ':? . . "--- - - 
L O C ~ T I O N  Dk T A  : . (  

~ 1 ~ h x v 2 y  SUM VALLEY PARKWAY COU~~~MAR]~X)QA? . 

Loca t i on  PGASF: a 
. . Project  s o .  85084O- 4 A Sta t ion  

~ < a m c  of S t r e a m  R E  A 1'71 
. i/ 

DESJCI.: DATA:  
Des ign  ~ r e q u e n c ~  
D r a i n a g e  A r e a  . 

Dra inage  Leng th  
E l e v a t i o n  

T o p  of D r a i n a g e  A r e a  
- A t  S t r u c t u r e  

D r a i n a g e  A r e a  S l o p e  
D r a i n a g e  Width 
TYidth f a c t o r  Wf 
Vege ta t ive  C o v e r  Type  
Vege ta t ive  Coxrer D e n s i t y  
Soil  G r o u p  

- 

P r e c i p i t a t i o n  
P = 6 h o u r  = 
P = 24 h o u r  = 

/OD y e a r s  
P./7 square miles 

/ J - / V r P  f e e t '  

j72f feet  
/ 3 c 7 r  feet 

2./ ' OJc 

/ d l  9 f e e t  ' 

i n c h e s  
i n c h e s  

DESlGN COMPUTATION: 
P r e c i p i t a t i o n  P = 1 h o u r  = 2'. CC i n c h e s  

C u r v e  Nurnbe r' 86 
Runoff Q = /, 2~~ i n c h e s  
Time of C o n c e n t r a t i o n  'Ic 2 hour's 

T i m e  of P e a k  TP  = (Tc)(Wf) 8.99 h o u r s  

P e a k  D i s c h a r g e  . Q p  = 454 AQ = 
TP ' 

C o m p u t e d  by c7T Date  I a/\ 8 / 8 ~  



ARIZONA HIGHW-4 1' ZlS7-;RTh/IENT 
BRIDGE DiY1510I\' 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL M E T H O D  

. . . . . . . .  . . .. H i g h w a y s u  N . . . . . . .  
L o c a t i o n  p d ~ 5 E  ;, r- ,. :.- ..;.. 

I. 
- 9 .  .. . . .- . . ,.. 7 .- ' .. -. . .:...:- P r o j e c t  NO. 8snaq '4 . . 0- Sta t ion  . . .  . . . . .  :.- 07- A . . . . . . . . .  ,.... ..... N a m e  of S t r e a m  A f a )  
. . .... i. 

. - . 5  - ?.'...: DESIGN DATA ..... 
3 -  .-.--2.; f.1,. 

.. ..., r * . . .  ...<;::;; ': . 
t:, ;;: 4;;. ; . ; 

[T' .. .::: ...... - ..?;;?:. 

. :-:i,i;! . .: ;:.: 
Design F r e q u e n c y  

. -. .... r :- : .: :. . .  D r a i n a g e  A r e a  
_'I . - - I .... . . :-li:.. . . . . .  . '  . . .  .. . _. - . . E: ... 
. . . .  . . . .  . . . .  . . . . . . . .  

. . D r a i n a g e  L e n g t h  
. . .  . _. . .: 

. . .  1. '  . . . . . . E l e v a t i o n  

/@@ y e a r s  

. - %  ' 88. a c r e s  
A 2  a c r e s  . 
A 3  a c r e s  

7300 i e e t  

T o p  of D r a i n a g e  A r e a  / J Z p  f e e t  
A t  S t r u c t u r e  /--I8 0 f e e t  

. . D r a i n a g e  A r e a  S lope  

,..' . r" - -.: ": 
. ,  . P r e c i p i t a t i o n  

. . . , 

I -  . . .  P = 6-hour  . . . . . . .  
. . . . . . . . .  : . . . .  . P = 2 4 - h o u r  

.......... 1 . 1  , , ...... 
. . .  . . 

:' . . . .  ... DESIGN C O M P U T A T l O N S  
. . . . . .  , .............. 

. -. 'i: . . . . .  P r e c i p i t a t i o n  P = 1-hour  
. . :. .. : . 
, . 

1 
..- . . 

T i m e  of C o n c e n t r a t i o n  

i n c h e s  
i n c h e s  

2. SC i n c h e s  

T C  36 m i n u t e s  

- .. R a i n f a l l  intensity I ~r i nche  s / h o u r  

I 

6 

Runof f ,  C o e f f i c i e n t  
c1 
c2 

r - L3  
Weighted  Runoff  C o e f f i c i e n t  C 8- J 

P e a k  D i s c h a r g e  Q p  = CiA = /a 4 t cis 



ARIZONA HIGHIS:-4 Y ZjS2-4RTA5ENT 
BRIDGE Di\';310n' 

HYDROLOGIC DESIGN DATA SHEET 
R A T I O N A L  METHOD 

2 .  . . . . . . .  . :' .. . . . . . .  . . . . 
~ i g h w a ~  SUAI VALI,EY PAREWAY 

r.- .. ..-.. ... L o c a t i o n  PHASE 
~ 0 ~ n t r M  A RICDPA 

. . . . . . .  . . ... ;:=; 7...' . . - ._  . .:. ,. P r o j e c t  No. 8508 40-9 
. .:, . . 

n Sta t ion  
.- E A  

. . 

... . .... !:: :...- -, N a m e  of S t r e a m  
-: . . . . .  ': tv i-- 

. . .  4 . _ -  . 
.';:;.;:..:.: DESIGN DA TA .I; .. - - .  . " 

s- ,-;.-2:..1,-.. . . .  
..- ..$:i:;::.:, r.:. ,  - - :.-.A>.;-.-;..: ; 

f..: . . , D e s i g n  F r e q u e n c y  180 
.::L-f,.fi..2 ..... - y e a r s  ... : i....-. . . . . .  . .  ....:.%-?; D r a i n a g e  A  r e a  . . . . . . . . . .  . . . - ' A1 ZX. 4f 

a c r e s  
. . -.. (-1::. 

. . A 2  :._. 7 .. 
,y ... .".,... . .  

a c r e s  . 
.... ........ 

:.:, A 3  
a c r e s  

. . . . . .  
. . . . D r a i n a g e  L e n g t h  
. . . . . . . .  . . . . .  a68 6' 

f e e t  
- ' . . .  . . .  

- . :  E l e v a t i o n  . . .  
T o p  of D r a i n a g e  A r e a  /440 f e e t  
A t  S t r u c t u r e  1.40 J- 

f ' . . 
f e e t  

. . . .  

. . 
D r a i n a g e  A r e a  Slope 

I . . . . .  : .. . . . . .  
p . . 1. . P r e c i p i t a t i o n  

. ' . -: - .  . . ' 

-, - 
1'- 

P = 6-hour  . .... . . . .  . . . _.._ . : . ,: :.. P = 2 4 - h o u r  i' '.: ......... 
..<.. 1' ;..-I., . . 

. . . .  . . 
. '  . . .  .: .: . . -DESIGN C O M P U T A T I O N S  

. -: .... :- . .. , . . - .  . [ . . . . . . . . . . . .  . . .  , . . . . .- . . . . P r e c i p i t a t i o n  P = 1-hour 
. . . . . . . .  . :.. 1 

Time of C o n c e n t r a t i o n  

R a i n f a l l  I n t e n s i t y  

8 

Runoff  Coe f f i c i en t  

Weigh ted  Runoff C o e f f i c i e n t  

P e a k  D i s c h a r g e  Q p  = CiA = 

i n c h e s  
i n c h e s  

2'. rsJC i n c h e s  

T c  17 m i n u t e s  

C o m p u t e d  by  GI 



ARlZONA HlGHTV.4 C'SF'-iI;TA.IENT 
BRIDGE DI\';Sl OX 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL M E T H O D  

$Y 
L O C A T I O N  DATA 

. ~ 

. . . . . . . .  . . .  . . _ . . .  ~ i g h w a y S U N  QAUEY PA)ARI(wA\I c o u n t s M A  
.... - .  , . . L o c a t i o n  pHjf5& 

R l C W  
r-- " . _ . i : . . 

.... .< .... .:-. ....:'. .... P r o j e c t  No. BbToRq 0-9 --. Sta t ion  . 
.- 

. . 
. .  . ....... .,: ..... .. N a m e  of S t r e a m  A R F h  . . .  . . <  (/fl) r- ,;::.>:+: .., I .._- - 

.... _ +  . . ,., :; ;.:. ... DESIGN DATA 
-- ,-.-- z;, ,*. 

.:: :-::: {: : 
'.!-,>.i:;:'+;, '... 
!7,d. -..-. -;,:,; ...-.. ...... . . .  Ioa $":,.:.., D e s i g n  F r e q u e n c y  
;: -..., fc .. -, . . y e a r s  

:<;--. . .: . _ . D r a i n a g e  A r e a  . . . . . . .  . -4 ' :..: . .;:-..I.,. :.. 42. .% a c r e s  . . . . .  :-%::. .... . -. - . A2  a c r e s  . 
fp ........... 

. . . .  - _ . ". :.:. . . . .  A 3  
a c r e s  

. . . . . . .  . D r a i n a g e  L e n g t h  & ~ v o  f e e t  . . . . I  ' . - . . .  . . .  . . F'. 1 . .  E l e v a t i o n  
T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

. . D r a i n a g e  A r e a  Slope 
. . . . .  . . . .  

p ' .:. -.  

. . .  P r e c i p i t a t i o n  
? 

. . 
. . .  . -  . . .  .- :-- P = 6-hour 
. . .  . . .  . . . , : . _ -  P = 2 4 - h o u r  

f .. : ........... . .  .,'. ::--. 
.:: - 
:.. DESIGN COh4PUTA TTONS .' . .  
. . . . .  .. -. . . . .  

. . . . . . . . . . . . .  
f . ; ;. :, :. , . P r e c i p i t a t i o n  pl = 1-hour 

. .  . :.. 
. :. 

T i m e  of C o n c e n t r a t i o n  
r 

- .. R a i n f a l l  I n t e n s i t y  
I 

Runoff  C o e f f i c i e n t  

I 
Weigh ted  Runoff Coe f f i c i en t  

P e a k  D i s c h a r g e  Q p  = CiA = 

/4&7 f e e t  
d o c  f e e t  

i n c h e s  . 

i n c h e s  

2 Jy- i n c h e s  

T c  zd' m i n u t e s  

Bd J' c f s  

Cornpu tcd  by  67 D a t e  I& /[a /BL 
t 



S C S AlETHOD: P A R T  I - r .  . . 
b 
a*-- - - . . 

LOCk TION Dk TA : 
~ ~ g h \ = y  SUN VALLEY PARKWAY c o u n t y  MA 
~ o c a t i o n w  JL 
P r o j e c t  KO. R S O B ~ O  -9 Stat ion . . 

.---. 

r<arnc. of s t r e a m  A RE& (//) - 

DES1CI.Z DATA: , 

Design  F r e q u e n c y  
Dra inage  A r e a  . 

Drainage  Length  
E l e v a t j  on 

T o p  of Dra inage  A r e a  
- A t  S t r u c t u r e  

Dra inage  A r e a  Slope 
Dra inage  Width 
Mridth f a c t o r  Wf 
Vegeta t ive  C o v e r  Type  
Vegetat ive  C o v e r  Dens i ty  
Soil G r o u p  

/@ y e a r s  

8-14 s q u a r e  m i l  e.s 
kJ't7d f e e t '  

/$-U feet 
/ f e e t  
/.& . % 
J-99 f e e t  ' 
/- 24 
DCJ br. 
/@ "ic 

P 
P r e c i p j t a t i o n  

P = 6 h o u r  = i n c h e s  
P = 24 hou r  = i nches  

DESlGN COMPUTATION: 
P r e c i p i t a t i o n  P = 1 hour  = ? i7-  i n c h e s  
C u r v e  Number '  P6 
Runoff Q = /ZJ' i nches  
T i m e  of Concen t r a t i on  I c  8.8' hour*s ' 

T i m e  of P e a k  T P  = pc)bfrf) ‘4. qq h o u r s  

P e a k  Di scha rge  Q p = W A Q =  

T P  . 

- - 4 . 4  cfs 

Computed  Dale ld/l8 I / /66 



. 'AF.~zG!<.~ W ~ G E ~ Y A  s D E P A R T L I E K T  - :': ;:?. - .  
. . 

. . ... . . *  , . 
EXIDGE DIVISION * % .  . .. . . . . . .;. 

. . 
T 

HYDROLOClC DESIGN 'D-4 TA S H E E T '  . " 
' I 

S  C S hlETHOD: . . P A R T  1 . ' . . 
2 .  . .. 

.. * . 
. '!?-- . - 

LOCk TI OK DDk T A  : . ) 

~ 1 ~ h a . ~ y , 5 ( , L 1 \ I  VALLEY PARKwA\/ C o u n t s  k7LhP-l C Of?% 
~ o c a t i o n ~ ~ A s E  3-C 
P r o j e c t  1\;0._85fiR40-9 ,n Sta t ion  
Kame of S t r e a m  A R E A  //z-/ 

w 

DZSIGX DA.TA: 
D e s i g n  F r e q u e n c y  
D r a i n a g e  A r e a  . 

D r a i n a g e  L e n g t h  
E l e v a t j  o n  

T o p  of D r a i n a g e  A r e a  
-. A t  S t r u c t u r e  

D r a i n a g e  A r e a  Slope 
D r a i n a g e  Width 
X'jdth f a c t o r  Wf 
Vege ta t ive  C o v e r  Type  
Vege ta t ive  C o v e r  Densi t)r  
Soil  G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24 h o u r  = 

/ ' u  v e a r s  

2.24 /.A'' s q u a r e  m i l e s  
/2?nB. ZtZ??8 f e e t *  

39% z f e e t  
Z D m  146r feet 

/s- 4 2 . A -  7c 
7J72? 207~- f e e t  

i n c h e s  
i n c h e s  

DESlGN COMPUTATION:  
P r e c i p i t a t i o n  P = 1 h o u r  = , ? .  i n c h e s  

C u r v e  N u m b e r '  73 8'4 
Runoff Q = f .2~- inc,bc3-s './ 
l i m e  of C o n c e n t r a t i o n  T C  flp 3 { ).:3 <u res 

/* 

T i m e  of P e a k  T p = W O Y f ) ;  0 7  8.7 h o u r s  

P e a k  D i s c h a r g e  Q p = W A Q =  

= /LC/ cfs 

5648 2655 
7534 : GT' C o m p u t e d  b y  Da te  1 A/ 18 



HYDROLOGIC D E S G N  DATA SHEET 

S C S AlETHOD: P A R T  1 . . 

LOCkTJON DATA:  2 

Wighxv2yS11 h! VALLEV PARKWA~ -county MAR C D P A  
~ o c a t i o n  pH ,&SE .TL 
P r o j e c t  KO. 8x884~ - 4 Stat ion . . 

]<amc of s t r e a m  ARE /fix) - ' 
DESICI4 D A T A :  

Des ign  ~ r e q u e n c ~  
D r a i n a g e  A r e a  . 

' Dra inage  Leng th  
E leva t ion  

T o p  of D r a i n a g e  A r e a  
- A t  S t r u c t u r e  

Dra inage  A r e a  Slope 
Dra inage  Width 
Width f a c t o r  Wf 
Vegetat ive  C o v e r  Type 
Vegetat ive  C o v e r  Densi ty  
Soil G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24 h o u r  = 

/ H i  y e a r s  
fl.  Zd' squa  r e  m i l  e.s 

/'4 f e e t  

1.650 f e e t  
/41@ f e e t  
/. 9 * 7 c  

-- 

772 f ee t  

i n c h e s  
i n c h e s  

DESlGN COMPUTATION:  
P r e c i p i t a t i o n  P = 1 hour  = z-ff i nches  

C u r v e  Number '  86 
Runofi  Q = / ZJ- i n c h e s  
T i m e  of Concen t r a t i on  I c  /.2L hour's ' 4 7 ~  
T i m e  of P e a k  T P  = vc)(Wf) O.4'D h o u r s  

P e a k  D i s c h a r g e  Q p = W A Q =  18'8' 

TP - 

- - kPC/ c f s  

Computed by c7r Date I A / \ B / B ~  I 



A R I Z O N A  HLGHTY4' T'Z;>-ARTh3ENZ 
BRIDGE D11'1310T\' 

HYDRQLOGIC DESIGN DATA SHEET 
R A T I O N A L  M E T H O D  

9 .  .. .. . . . ." .. .. . - -. 
f-7, 

H ' E ~ ~ ~ Y S C L ! ~  VAU-EV PARYwA\/ c o u n ~ ~ M + + R \ C  
:.. .. , . .... L o c a t i o n  PHASE a 

OPA 
_ I %  .. . . . .- . 

,: z- 7...: . - 
Project No. ~ 3 - 0 8 f o  - 7 Sta t ion  

. ... . .. . - EA 
. . 

. I:::-.- . . . . . .. . h'ame of S t r e a m  /q r- :::..j :. ::- V 

.-. ... 1 !.-:' 
: . .- . 
. -2; .I.:..< D E S G N  DA TA 

.-.-:- ;:-:,;<-= 
..A I -- 
..! ..=.i,::yL. z. - 

.?::!,A>.; -;;; - ...,- . /oo - ..o=---. - Design F r e q u e n c y  years 
. I>.<.; :c 
:;-:.-. . : D r a i n a g e  A r e a  . .A1  :.iiL;;:, i.;- ' - a c r e s  
. . . .  -=' . .. ,- ' _  .: - - F .'..,;:,-.- A 2  a c r e s  - 

. .. . - . . .  . . A 3  5-5- 
a c r e s  

... - .  
. . D r a i n a g e  L e n g t h  3@0 f e e t  . . . .  .. - . .. -. 
. .. . .. . . -  f-: . , . .  E l e v a t i o n  . . 

T O P  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

D r a i n a g e  A r e a  Slope 

P r e c i p i t a t i o n  
. - .  : . .. . >. :- 

P = 6-hour  
. . . . . .... . P = 2 4 - h o u r  

. . . . . .. . r '  - . .  ,, , .'.:.: L :..,:- . . . . .. . , . . 
. '  . . .  .:.. . .DESIGN COMPUTATIONS 

. . . - .. . . . "  . . 
. .; .,.. '.. . - 

. .  - 
I -.. ., '. '. 

- .  P r e c i p i t a t i o n  P = 1-hour 
- .  .. - -  . . . .  1  

T i m e  of C o n c e n t r a t i o n  

- .. Rainfall I n t e n s i t y  1 

I 

Runoff Coef f i c i en t  

Weighted Runoff C o e f f i c i e n t  

Peak D i s c h a r g e  Q p  = CiA = 

/4/c, f e e t  
/%'/A f e e t  

i n c h e s  . 

i n c h e s  

2, .EX i n c h e s  

19 m i n u t e s  

5- 1 i nche  s / h o u r  

YkfL9 cfs 

Computed by T7T ~ a & e _ ~  /) 8/86 
/ - /  



L 

...: 
.*:, ,%, :-+ ; 

- .  - .  . . I  ' . _  - . .- . . ARlZG!<1 h ' i ~ k l r i ~  Y DEPARTAIEHT .. j . . .: :.' . r-.;. . :. 

.. - - .  .. . .:.. . . .  , . 
EZIDGE DII'ISIOAT # .  . . . . . - %  . . . .. . .  . : . 

. i 
.. .. I .. . . - 

. . . 
HYDROLOGIC DESIGN 'DA TA SHEET. . 

. .. . , 

. . 
S C S AIETHOD: P A R T  I ' -  ' . . .  

. I .  . . 
. . 

. f . .  . .  
': ? . A& . T- -- . . 

L O C k  Tl Oh' D k  TA : 

D e s i g n  ~ r e q u e n c ~  
D r a i n a g e  A r e a  . 

D r a i n a g e  L e n g t h  
E l e v a t i o n  

T o p  of D r a i n a g e  A r e a  
- A t  S t r u c t u r e  

D r a i n a g e  A r e a  S l o p e -  
D r a i n a g e  Width 
TYjdth f a c t o r  Wf 
Vege ta t ive  C o v e r  T y p e  
Vege ta t ive  C o v e r  D e n s i t y  
Soi l  G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24 h o u r  = 

/D fl y e a r s  
B-88 square m i l e s  

2 1 2 ~ ~  f e e t '  

2944 f e e t  
/4/1Z f e e t  
4 . 7 '  % 
0 2  4 f e e t  ' 

i n c h e s  
i n c h e s  

DESIGN COMPUTATION:  
A 

P r e c i p i t a t i o n  P = 1 h o u r  = 2.0- i n c h e s  
C u r v e  Number '  ML 
Runoff Q = /.PC ' i n c h e s  
Time o i  C o n c e n t r a t i o n  T c  7 - hnilrb . 

T i m e  of P e a k  
Y .  I - -  - -- " 

T P  = CTc)CWf) P-63 h o u r s  

P e a k  D i s c h a r g e  Q p = W A Q =  

T P  . 

- - /?kc/ t f s  

. . 1/32 

'Computed by 6-r ~ ~ t ~  12 / /  R / U  6 
I I 



L O C k  TlON DATA : 

. . .. 
ARIZG!iA H ~ G H ~ ! - A  Y DEPARThlENT. . .:'!: .$.:.:. . . . . .  .. ' 

:. - . . . . , . 
, . .: .. . . . 

EBIDGE DI\1SlON . . ,. . . . . A *  . . .. . . . ._. 
. - 

HYDEOLOGIC DES~GN DA TA SHEET' . . . '  
. . 

S C S XIETHOD: PART I - ' .  
. . .  

. . . . . , . . 
I . .  .. -:c: . . 
'!?"-- . . 

H I ~ ~ X - S S U . ~  V A L ~ Y  PAR K WAq c o u n t y  ~ A E I C  0634 
Loca t i on  p+t A 5 F - a  

. . Project CO. BSCHBYY -7 Sta t ion  
~< . 'arnc .  o i  S t r e a m  RQEA 

- 
/ 

, i, 

DESIGI2 DA.TA: 
Des ign  F r e q u e n c y  
D r a i n a g e  A r e a  . 

Dra inage  L e n g t h  
E l e v a t i o n  

?op  of D r a i n a g e  A r e a  

- A t  S t r u c t u r e  
Dra inage  A r e a  S lope  
D r a i n a g e  W-idth 
M'jdth f a c t o r  Wf 
Vege ta t ive  C o v e r  Type  
V e g e t a t i v e  C o v e r  D e n s i t y  
Soil  G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24 h o u r  = 

/a/ y e a r s  
0. A 4  s q u a r e  m i l e s  

/fT 4~7~7 f e e t  ' 

/d%n f e e t  

/4 2 4  f e e t  
/.7 - "k 

/ & S Z  f e e t  ' 
# 

PJ. '+/ 

i n c h e s  
i n c h e s  

DESlGN C O M P U T A T I O N :  
P r e c i p i t a t i o n  P = 1 hou r  = T e n -  i n c h e s  

C u r v e  N u m b e r '  &a/ 
Runoff Q = / Z f  i n c h e s  

T i m e  of C o n c e n t r a t i o n  T C  1. p 4  h  ouras 

T i m e  of P e a k  TP  = @c)wi) A 8 4  h o u r s  

P e a k  D i s c h a r g e  . QP = 454 AQ = 

Computed  b y  GT Date  // R / ~ b  
1 .  l 



-- ARIZONA HIGHlI'A J- LIZF-~RTA(IENT I" i; BRIDGE Dil-iS1On' 

F 
HYDROLOGIC DESIGN DATA SHEET 

RATIONAL METHOD 

p ' . L O C A T I O N  DATA 

: .  ........ . . . .  . . . . . . .  ~ i ~ h w a  S L L ~  \1, LL ~ \ 1  
L o c a t i o n  P + f d L ~  Lx PAPI=LL~J&' c o u n t y M A R  I COPA 

.. f- ..; .... . . _,. _ .  . ' . - .- . _ -- *..__ ,. -. ,. . 
,>. .- 

P r o j e c t  No. . . .. .-PT~&'u -9 Sta  t ion . . . :. 
.i REA 

. . 

. ..::.:- 
I 

. Name of S t r e a m  ...... .. 
. .  f- ;-.: ..... .:;.:... (f l) 

..-, # L' .? . .... % - .. 
..:i'2L.-'r.r:: DE SIGN DA TA 

,:-:.2-, ,.' . 
L .  ...: .... 

.r ! . , .,:-.:?,:.:.. ' 

r. ....?. .... -' ':' . [* . .:.::A>.,-?:.. ... :. . . .. -,.I" /oc, . . . .  ._-._.r .. - - ..... . .. . Design F r e q u e n c y  
& <!::--.. 

y e a r s  .. .. 
. . :..-- : .:.: . . D r a i n a g e  A r e a  
X;..?, . -..-. . . - A 1  ' 

41- 3 a c r e s  
. . . . . . .  <'-.I.. . . .'. 1.- .. - A 2  a c r e s  . 

p . ..: * - ? -  .... 
r? , . ..... . . . . . . . .  

: .:, A 3  
a c r e s  

. . . . .  
. . D r a i n a g e  L e n g t h  
. . . . .  . . .  . . . .  . . 

48~0 
..... 

f e e t  

- ! ' 7  

Fr^ . .::" . .. E l e v a t i o n  
. . T o p  of D r a i n a g e  A r e a  /-I'~?D f e e t  

, A t  S t r u c t u r e  
f .  -- / 4 ' f Z  f e e t  

. . 
. . .  

. . 
D r a i n a g e  A r e a  S lope  t. / '7~ 

. . . . . . .  
y . .  ..:- 

. .:. . P r e c i p i t a t i o n  
. . . .  . . 

. . .  . -_  .... . . . . .  P = 6-hour  
. . 

i n c h e s  . 
. . - .  . . . . .  

. . 
P = 2 4 - h o u r  

. . i n c h e s  
[ ' '  . ::;.:<; ::-: - . . 

. . .  / -  '('," .;; ' 

-. ., '. , . . .- . . P r e c i p i t a t i o n  P = 1-hour 2 C  i n c h e s  
1 . . . . . . .  . :.. . . . .  

. . 
::. :. 

2'l . . Time of C o n c e n t r a t i o n  T c  m i n u t e s  , 

I : , : .  . 

- .. R a i n f a l l  I n t e n s i t y  1 -4.3 i n c h e s l h o u r  

1 
I 

Runoff  C o e f f i c i e n t  
c 1  / 

c2 / 

C 

L 3  
Weigh ted  Runoff  Coe f f i c i en t  c b. J 

P e a k  D i s c h a r g e  Q p  = CiA = $7 I cf s 

Computed  by GI D a t e  /a// $ / B L  I / / 



ARIZONA HICHIV-4 S I ~ E P - ~ R T A ~ E N T  
BRIDGE Di\'iSION 

r HYDROLOGIC DESIGN DATA S H E E T  

RATIONAL METHOD 

r- ' . ' L O C A T I O N  DATA 
I . .  

. . . . .- .. . . . . .. .. _ . _ _  H i g h w a y S u F J  VALLEY 
r .. :.; ...... Loca t ion  Pj-/.&sf 

2.K WAV C O U ~ ~ Y & ~ E  ICOPA 
_ . I  . .  . . . 

. - ' 7  .... .. - . . . . . . P r o j e c t  NO. B J W Q  - 9 Stat ion 

. ... . .. .i . . . : ; &.- . .. . 
N a m e  of Stream Age* . . 

f--- . :,:;;:>:: ... . '. ( /a,' 
.- -... , L:.. . . .. . .- . 

i, 

. 
...-- ; i.:..: I)E SI G N DA TA .-. .. .- ..:--.!!. I.... ..: -...: :: . . 1 .  I ..., ..- I. ... 

.::::*=-7::.: z.., - '.I" -.- 
. . - -  . . Des ign  F r e q u e n c y  

' :.- .;:< . - :..- .: - . .'ye :-.. . : . 
7 f l M  y e a r s  

:..:. D r a i n a g e  A r e a  
-#? ::-,:.;,;. : . -.. :-,:: . ..; . * - A 1  . 

22. 9 a c r e s  
. -. .. - 7. . . : " ' .  . .- . .  A 2  a c r e s  . 

, . . ..  . - ' ... _ .  .L :.:, . A 3  a c r e s  
. . . . ... -... , 

D r a i n a g e  Leng th  ' 

.. .. - 
. . 2'4'047 f e e t  

: . I  

. - '. " .. -' E l e v a t i o n  
T o p  of D r a i n a g e  A r e a  /4'm f e e t  
A t  S t r u c t u r e  

r - - 
/ ~ L J '  f e e t  

. .  . D r a i n a g e  A r e a  Slope 
. . . ... . 

I . . .  

f . ::.-. 
. .  . P r e c i p i t a t i o n  
'. -. '_. : ;. : .. P = 6 h o u r  

. .  , . . ._... : . . . I ...: . , .... ..,:;.:. P = 24-hour  
. . 

,:.i ..-, . . 
. . .  . .  

- .DESIGN COA~PUTATIONS . . .  . . .  . 
... .- . .. . . . . .  . -: 

f . ': ;. ,:. . . 
. .- ( ; .  P r e c i p i t a t i o n  P 
.. . .. . . .  . .. 

= 1-hour 
. . . .  
, :.:.. 

. .  . T i m e  of C o n c e n t r a t i o n  r : . : .  

- .. R a i n f a l l  I n t e n s i t y  

I 
I 

Runoff  Coeff ic ient  

i n c h e s  
i n c h e s  

2 3-f i n c h e s  

Tc /&- m i n u t e s  

1 1: 7 i n c h e s / h o u r  

C1 

! c; - 
Weighted Runoff  Coef f i c i en t  C 1 . J  

P e a k  D i s c h a r g e  Q p  = CiA = lj-' cis 

Computed  by GT Date la//8/ 
I' 8 d  



. .. . - . . 
%!,%-::. + . . . . 

, :, 
. . :. .-- - . 

. AF.lZG!iL h ' i C E 1 T ~ l .  DE~ART~~ENT:--: ' : ' : . . ! '  . - . , . . . . . ... . .  .. . ..,_ , . .. . 
EXIDGE DIl'ISION ' , .' . 

, : .r. -. , . '  . , , ,.- . lT '  . 
. 9 

: . - ' . . .r . -. . 
. . " . 

. . , , .  . . s 

HYDROLOGIC DSSIGN'D.~ TA SHEET. . . . 

: 
. . 

. . .  
S C S hlETHOD: . . P A R T  I ' -  . " .  .. . . 

. .  . . . 
.;; 1 - : 
: -. . - 

L O C k  TJON DATA:  
~ j ~ h \ r . + ~ ~ L L h l  L/AUEU PARK WAY c o u n t y  ARIC~.ph 
Locat ion PHASE ,T71 

. . P r o j c c t  KO. J"fd 'pc#/  4 Stat ion 
I<arnc of S t r e a m  A (m - 

DESIC1\: DATA: 
Design ~ r e q u e n c ~  
Dra inage  A r e a  . 

Drainage  Leng th  
Eleva t ion  

T o p  of D r a i n a g e  A r e a  
- At S t r u c t u r e  

Dra inage  A r e a  S lope  
Dra inage  Width 
U'idth f a c t o r  Wf 
Vegetat ive  C o v e r  Type 
Vegetat ive  C o v e r  Densi ty  
Soil Group  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24 h o u r  = 

/gg . y e a r s  
8. a6 s q u a r e  miles 
478@,4 f e e t '  

/s8o feet 
Y ~ Z @  f e e t  

B/J fee t  
/. #f 

i n c h e s  
i nches  

DESlGN COMPUTATION: 
P r e c i p i t a t i o n  P = 1 hour  = P . J T  i nches  
C u r v e  Number' d'k 
Runoff Q = /- 2~- i nches  
Time of Concen t r a t i on  TC @-8L hour's 
T i m e  of P e a k  T P  = (TcIWf) LQ.qr h o u r s  

P e a k  D i s c h a r g e  Q p = W A Q =  

T P  

Computed by : GT  ate /J l //8 I /$G 



ARIZONA HlGHJ2'-4 1- Z~S7;;RTAlENT 

BRIDGE: DiI'L3lON 

HYDROLOGIC DESIGN DATA S H E E T  
R A T I O N A L  M E T H O D  

. . 

m ' . ' LOCATION DATA 

. . . . . . .  . . .  ~ i g h w a y S l . . ~ h l  VALLEY PARKwAV c o u n t Y M A R ~ C D P A  . . . . . .  
: . - l-? . . . . . . .  . . .:, 

Location WAS JG 
. . . - 
. -. I- ._ . , . . - . -  Project No, . . .  . . .  

8.1"Od 4 D - 7 
. . :. . . .  

Sta t ion  
. . . - Ae€-A , - .  . t . : ; .:- , Name of Stream 

. ..... /- _': .... ..>;.;. /ZD) 
.... , I - 

CI 
.......... 
.:r>>,j'i.<-. 1 3 ~  SIGN DA TA 

,--- '2-, , ,&- .... L-: .- . ..: ..... I- - - .  ,. .,.;..;r;. ;.. -. 
: ,,,.K..7 - - 
..',& .+.j: .-A2 : - .--- - Design F r e q u e n c y  ...... - .... .__.. .,. /a@ y e a r s  
. . + :;:.'. . -7 D r a i n a g e  A rea . . . A 1  ' ..; :,<-, ;x...-- . - .  . . . . . .  ~6 a c r e s  

..... 
.-I_.'.. , - 
-'; A 2  . s..:... 

a c r e s  . 
.... 

. . . . . . . . .  * 3  a c r e s  
;.:, . . .  

. . . . . . . . .  . D r a i n a g e  L e n g t h  J-DD 
- .. 

f e e t  
. . -  . . 

r - . . -  . . .  E l e v a t i o n  
r .  

T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

. . D r a i n a g e  A r e a  S lope  
. . . . . .  . . . . .  

?"a .:.-.: _ .  - . P r e c i p i t a t i o n  
. .. - . .. . . '. . P = 6-hour  ...... . . . . .  . . . . . . .  . ::.. P = 2 4 - h o u r  

c - .  ............ ,, .a:: .:*  . . 
. . . .  . . 

:' -_. .. ..DESIGN COA4PUTATIONS 
,-: _ .. -.  . . . . .  ,-* . ,1 .- '. - . - 

; 

:Xi.. . Precipitation PI = 1-hour 
. . . . . . . .  . . . .  
. . ....... . . .  

. . Time of C o n c e n t r a t i o n  
1 -  . . . . .  

Rainfall  intensity 
I 

Runoff C o e f f i c i e n t  

Weigh ted  Runoff  C o e f f i c i e n t  

P e a k  D i s c h a r g e  Q p  = CiA = 

f e e t  

/ ~ 3 &  f e e t  

i n c h e s  
i n c h e s  

2. i n c h e s  

T c  29 m i n u t e s  

1 -%b inche  s / h o u r  

Cornpu tcd  b ,. 6T D ~ ~ ~ / A / I R / A ~  
I I 



ARIZONA HLGHIVA 1- ZE7-4RTA.IENT 
BRIDGE: Dil- lSlOh'  

. . 

f" ' '. ' L O C A T I O N  D A T A  

HYDROLOGlC DESIGN D-4TA SHEET 
RATlONAL METHOD 

~ i ~ h w a ~ 6 l J - u  VALLE\/ ?ARICwA\I C o u n t y  MA RICOPA 
L o c a t i o n  FrfffqSE 
P r o j e c t  No. d'f-Q-d'#L' - ? Sta t ion  - .  
N a m e  of S t r e a m  AREA. ( Z/'J 

w 

SIGN DATA 

D e s i g n  F r e q u e n c y  
D r a i n a g e  A  r e a  

- .  . 
. . . . . . . . .  . . D r a i n a g e  L e n g t h  

. . .  , .  . . . .  
f -  . . E l e v a t i o n  

T O P  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

D r a i n a g e  A r e a  Slope 
.:a. ' . . . . . .  

F :. , 

: -: P r e c i p i t a t i o n  
. . ..- . . . . .  P = 6-hour . . .  . . . . . . . .  . . . .  P = 2 4 - h o u r  

I' . :'. . . .  .,,.::.-. . . .  
.I i:.., . DESIGN COMPUTATIONS 

.<: , . - . . . .  
- ,'; .- ' .,' ' . 

y . . . . r .  . P r e c i p i t a t i o n  Pl = 1-hour 
. . . . .  . . .  

T i m e  of C o n c e n t r a t i o n  

-.. R a i n f a l l  I n t e n s i t y  

Runof f  C o e f f i c i e n t  

( .  Weigh ted  Runoff C o e f f i c i e n t  

P e a k  D i s c h a r g e  Q p  = CiA = 

/@a y e a r s  

. - 4 a c r e s  
A 2  &. 8 a c r e s  - 
A 3  a c r e s  

47d@ f e e t  

fF/o f ee t  
14 33 f e e t  

i n c h e s  
i n c h e s  

2'. CS" i n c h e s  

Tc  ZL m i n u t e s  

c f s  

r77 Cornpu led  by  D a t e  )a// 8 /BL 
L I 



. *  

A R l Z O N A  WlCWIV.4 I* S'ZF'-iRTh4ENT 
BRIDGE DII-iSlOI\' 

HYDROLOGlC DESIGN DATA SHEET 
RATIONAL METHOD 

.. . ~ i ~ h ~ a ~ , Q u  2 
~ o c a t i o n m A 5 f :  nA 

ARKWAV countsMAE?.lCOPj+ 
, '_ . 

> - 
_ .  . _ . -. . - Project No, c f r @ M 4 q  Sta t ion  
~. RFA 

1 
. . 

. - _ 3 . .  :_ - . .- 
Name of Stream 

. . . . :.. ... 
6 2 1  

. . .  . . . . ,  . - - 
.- B E S G  N DA TA 

: .-- .--. . =-- 
5 , .  ._ _- 
: . - -. . . . . . . . ...- .. .: l-.i^' - . . 

. . .. -'--- - , ..z ..:.. . .,= -- . . - .. . xz Design F r e q u e n c y  /B 6' y e a r s  
. ....- . - 
. . . 2 .  - 

Drainage A r e a  
..( . ;.- 4 a c r e s  . - -  .:. ,. . . .. . 

. _. . ,. A2 2 T r  acres  - 
. . 

A 3  acres  
. . Drainage L e n g t h  5~~7'7 f e e t  
. .- . . 

Elevation 
T o p  of D r a i n a g e  Area /dB0 f e e t  
A t  S t r u c t u r e  /436 f e e t  - 

D r a i n a g e  A r e a  S lope  

P r e c i p i t a t i o n  
P = 6-hour 
P = 2 4 - h o u r  

. . 
D E S I G N  COh4PUTA TIONS 

. - P r e c i p i t a t i o n  P = 1-hour  
1 

Time of C o n c e n t r a t i o n  

Rainfal l  l n t e n s i t y  

Runoff C o e f f i c i e n t  

Weighted Runoff  Coe f f i c i en t  

i n c h e s  
i n c h e s  

7.J-r inches  

T c  /p  m i n u t e s  

1 z 2 inche  s / h o u r  

P e a k  D i s c h a r g e  Q p  = C a  = 7z cfs 



I - .  . 

LOCATION DATA 

A R 1 2 0 N A  HIGHIV-4 l- ZlZ2-4RThlENT 
BRIDGE Dil- lSlOl< 

HYDROLOGIC DESIGN DATA SHEET 
R A T I O N A L  METHOD 

j. . Location w,& 
Projecl No. 

. - Name of Stream A R E A  
. . ;1..- .. IDE SIGN D-4 1-4 .. -., . . * 
;; .-:.<...: . . .  , - .  . ...'.. : ... ._ - 

. , . . -  
' ,.:.. .- . . . .-- . -- - . - . ... ! . 

Design F r e q u e n c y  
. .: . ::. -. - , 

. Drainage A r e a  . a. ... . . - 7 -  . .  - .. . 7. 

. . 

fmg40 -9 Sta t ion  . . 

D r a i n a g e  L e n g t h  

E l e v a t i o n  
T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

D r a i n a g e  A r e a  Slope 

f* P r e c i p i t a t i o n  

P = 6-hour  
P = 2 4 - h o u r  

I . . 
: * 

. . DESIGN C O M P U T A T I O N S  
. .. .. . 

P r e c i p i t a t i o n  P = 1-hour  
1 

Time of C o n c e n t r a t i o n  

R a i n f a l l  I n t e n s i t y  

Runoff C o e f f i c i e n t  

Weigh ted  Runoff  Coe f f i c i en t  

P e a k  Discharge Q p  = CiA = 

l i b  years  

' 4 r3- 2 a c r e s  
A 2  a c r e s  - 
* 3  a c r e s  

/D@P f e e t  

/490 f e e t  
/{JJ- f e e t  

i n c h e s  
i n c h e s  

;?LC i n c h e s  

T C  24 m i n u t e s  

1 4r inche  s / h o u r  

/z 0 cfs 

C o m p u t e d  by G7 
/ I 



ARIZONA HlGHlV.4 T TIE;>-;RTh?ENT 
BRIDGE Dil-1310K 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

r LOCATION DATA 

. - 
H ~ ~ ~ W ~ Y S L L ~ J  VALLEY PAILKWAY C o u n t y M  ARI COP& ' . e* 

r- L o c a t i o n  ?f+,t+sFA a 
. . 

. . .  . . .  . - 
P r o j e c t  NO. ' d c ~ d 4 d  - 9 Sta t ion  . . 

. . . . N a m e  of S t r e a m  . . . . .  . > 
. . .... 

724) 
f - .  . -., .... . . ... 

'.;::.: .. DESIGN DA TA ... -'.. . 
J '  .- . a .  , . . . . .  . . . . . .  

.Ic.:' .. \ - . . . . . .  - - .  . . . .  

[- ' ;.,,i:.- .- . :?. D e s i g n  F r e q u e n c y  180 y e a r s  
....... D r a i n a g e  A r e a  
. . . .  .: . . , . . _ . . 4 / 3  9 a c r e s  

' .  > . 
. . .  A 2  a c r e s  - 

A 3  a c r e s  
D r a i n a g e  L e n g t h  80 a f e e t  

- . .  
. . 

1 .  : . ,  E l e v a t i o n  
T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

I 
D r a i n a g e  A r e a  S lope  

P .  P r e c i p i t a t i o n  
P = 6-hour  
P = 2 4 - h o u r  

I 
D E S I G N  COMPUTATIONS 

P r e c i p i t a t i o n  P = 1-hour 
1 

fV'4.9 f e e t  
/d J S  i e e t  

i n c h e s  
i n c h e s  

2. JT i n c h e s  

Time of C o n c e n t r a t i o n  T c  /d m i n u t e s  
t 

R a i n f a l l  I n t e n s i t y  i  6 . 7  inche  s / h o u r  

1 Runoff  C o e f f i c i e n t  c 1 
P 

'-3 
Weighted  Runoff  C o e f f i c i e n t  C 5. f 

P e a k  D i s c h a r g e  Q p  = CiA = 4k c i s  
/ 

C o m p u t e d  by c 7 7   ate 12/18 / ~ b  
/ - I 



HYDROLOGIC DESIGN D.4 TA SHEET 

. . . .  S C S AlETHOD: P A R T  I . . 

, .* L O C k T I O E  DATA: 
H I ~ ~ L V B ) *  VALLEV PARKwA\I c o u n t y  M A R ]  c OPA 

I-- ~ o c a t i o n  ?++A,% n2 
P r o j e c t  Fo. ~ ~ B P & o - $  - Statf on 

r 'I<amc. of S r r e a m  (257 
i 

- 
DESIGI\: DA .?A: 

D e s i g n  F r e q u e n c y  y e a r s  
D r a i n a g e  A r e a  1. k3 s q u a r e  m i l e s  
D r a i n a g e  L e n g t h  23mo f e e t '  
E l e v a t i o n  

? o p  of D r a i n a g e  A r e a  ;)&4 f e e t  
- A t  S t r u c t u r e  /d.fJ- f e e t  

D r a i n a g e  A r e a  S l o p e  K u  - 7~ 
D r a i n a g e  Width 5/23 feet ' 

Tl'idth f a c t o r  Wf - -- ,--I 0 . B ~  
V e g e t a t i v e  C o v e r  T y p e  b cs- &/rcdL 
V e g e t a t i v e  C o v e r  D e n s i t y  /D 74 
Soi l  G r o u p  A 

P r e c i p i t a t i o n  
P = 6 h o u r  = i n c h e s  

- P = 24 h o u r  = i n c h e s  

DESIGN COMPUTATION:  
;7. c P r e c i p i t a t i o n  P = 1 h o u r  = i n c h e s  

C u r v e  N u m b e r '  .P/ flf&v 
Runoff Q = /.2\r i n c h e s  

T i m e  of C o n c e n t r a t i o n  T C  6 hour.6 '' 

T i m e  of P e a k  TP = c c ) ( K f )  A. // h o u r s  

P e a k  D i s c h a r g e  . Qp = 454 AQ = 

TP . 

2, a2 

C o m p u t e d  b y  61 



. - 
1 '.I,'+-' - . 

+ I ,. - . . . . AM z GI<-% S ~ C E ~ C ; ~  y DEPARTMENT -- , . - 
EIP.lDGE Dl\'ISlON - . 1 .  . . 

- 
HYDROLOGIC DESIGN DATA SHEET 

S C S hlETHOD: PART I 
I -  . 

.%<* *. * - .  cc . . 
, ;* . . -. ..fa . -**;.:- - -  ' ' .-. * -* 

I . .  

t O t k T 1 0 N  DATA: - e. 
HI~~XX-.> .SLC~ VALLEV PARCQAQ County  
L o c a t i o n  W A S E  Zl$- 
P r o j e c t  KO. 2Jdflk? +? - C? Sta t ion  

/ l ia rnc  of S t r e a m  

DESJ G I\: DA TA : 
Design F r e q u e n c y  / y e a r s  
D r a i n a g e  A r e a  /.z@ s q u a r e m i l e s  
D r a i n a g e  L e n g t h  z,?~?DD f e e t '  
E l e v a t i o n  

T o p  of D r a i n a g e  A r e a  Z7/4 feet 

A t  S t r u c t u r e  / 4 4 ~  feet 
D r a i n a g e  A r e a  S lope  L T J .  % 
D r a i n a g e  N-idth 7 f e e t  ' 
Tl'idth f a c t o r  Wf /:o 
Vege ta t ive  C o v e r  Type  3es. I / .  
Vege ta t ive  C o v e r  Dens i ty  47 "/c 

Soil  G r o u p  8 
P r e c i p i t a t i o n  

P = 6 h o u r  = i n c h e s  

P = 24 h o u r  = i n c h e s  

DESlGN COMPUTATION:  
P r e c i p i t a t i o n  P = 1 h o u r  = 2. i n c h e s  
C u r v e  N u m b e r  Cf'L 
Runoff Q = 2 i n c h e s  

T i m e  of C o n c e n t r a t i o n  Tc . hour's 

T i m e  of P e a k  TP = (TcIWf) a,// h o u r s  

P e a k  D i s c h a r g e  

C o m p u t e d  by rx. )a/ l8/8b f 



ARIZONA HIGHWAY D E P A R T M E N T  

BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SI-IEET 
RATIONAL METHOD 

Y 5. - - 
I - 

HiIZhwaySLCM VALLEV P A R K ~ A ~  C o u n ~ y M &  E-&g@:* . - Loca$ion p f( A SE a - _ . .*- 

F<;. '+ - 4. Project No. 
O , - l J P A n  - 

Name of S t r e a m  

[-- 
DESIGN DATA 

Design F r e q u e n c y  / ~ 8  y e a r s  

f"" 
Drainage A  r e a  A1 , a c r e s  * .  

.A2 I /  a c r e s  

A 3  a c r e s  

F .  Drainage L e n g t h  /@b e, f e e t  

E l e v a t i o n  

r- - T o p  of Dra inage  A r e a  /5fm fee t  
A t  S t r u c t u r e  /4 9d f ee t  

--r 

f ,  -1 D r a i n a g e  A r e a  Slope 

P r e c i p i t a t i o n  
P = A-hour 
P = 24-Ilour 

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  P1 7 1-hour  

Time of C o n c e n t r a t i o n  

i 
Rainfall  In t ens i ty  

Runoff Coef f i c i en t  

i n c h e s  
inches  

2 4 - y  i n c h e s  

TC m i n u t e s  

Weighted Runoff C o e f f i c i e n t  
L 3  
C '4, r 



ARIZONA 131GII\EiA Y D E P A R T M E N T  
BRIDGE DIVISlON 

HYDROLOGIC DESIGN DATA S I - I E ~ T  
R A T I O N A L  METHOD 

LOCATION DATA 

~ l ~ h w a ~ d k h l  VALLEV PA~KWAV County  ~ / \ A R I C D P A  
L o c a t i o n  
P r o j e c t  No. 8.'-D 8 4 0  - 7 _? Sta t ion  
N a m e  of S t r e a m  (2 a 

w 

DESIGN DATA 

R e s i g n  F r e q u e n c y  
D r a i n a g e  A r e a  

/P 07 y e  a r s 

A,  . acres  
.A2  QO. z acres  

4 acres  
/O P fee t  D r a i n a g e  Leng th  

E l e v a t i o n  
T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

/.;I&" f ee t  
/44 o f ee t  

D r a i n a g e  Area Slope  

P r e c i p i t a t i o n  
P = b - h o u r  
P = 24-hour  

DESIGN COMPUTATIONS 

2.- i nches  P r e c i p i t a t i o n  P = 1-hour  1 .  
\ 

Tc // minu tes  Time of C o n c e n t r a t i o n  

Ra in fa l l  In t ens i ty  

Runolf Coe f f i c i en t  

Weigh ted  Runoff Coe f f i c i en t  

cfs 

7 1  . Cornpu tcd  b y  



ARIZONA 131GIIwA Y D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN D A ' ~ A  SI-IEET 
RATIONAL METHOD 

LOCATION DATA 
V 

D E S I G N  DATA 
i 

D e s i g n  F r e q u e n c y  
D r a i n a g e  A r e a  

10 years  
4 ' a c r e s  
A2  9-2 a c r e s  

lr 3 a c r e s  
8.0 0 f e e t  D r a i n a g e  L e n g t h  

i " .  
E l e v a t i o n  

T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

/ 'Y~J- f e e t  
1440 f e e t  

D r a i n a g e  ~ ' r e a  Slope  

P r e c i p i t a t i o n  
P = 6-hour  
P = 24-hour  

i n c h e s  
i n c h e s  

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  P = 1-hour  1 .  
2. J'(' i n c h e s  

\ 

l i m e  of C o n c e n t r a t i o n  Tc  / m i n u t e s  

Rainfall  I n t e n s i t y  

Runoff Coe f f i c i en t  

W e i g h t e d  Runoff Coe f f i c i en t  

P c a k ' D i s c h a r g e  Qp = CiA = 38 c f s  

- ,  

Computed by G /  - 



ARIZONA HIGllWA Y D E P A R T M E N T  

BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
U T I O N A L  METHOD 

LOCATION DATA 

D e s i g n  F r e q u e n c y  
D r a i n a g e  A  r e a  

D r a i n a g e  Leng th  

E l e v a t i o n  - 
T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

D r a i n a g e  Area Slope 

P r e c i p i t a t i o n  
P = 6-hour  
P = 24-hour  

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  Pl = l - h o u r  

T i m e  of C o n c e n t r a t i o n  

- /!YO years 
A1 

. a c r e s  
.A2  4-7.2 acres 

J'3 a c r e s  
4 7'96 f e e t  

/'?& f e e t  
/4dg f e e t  

i n c h e s  
inches  

2..J-d- i n c h e s  

Tc 25- m i n u t e s  

R a i n f a l l  In t ens i ty  i 4. 3 . i n c h c s / h o u r  

Runoff Coe f f i c i en t  

Weigh ted  Runoff C o e f f i c i e n t  

12 4 c f s  



ARIZONA I1IGHN"A Y D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SI-IEET 
RATIONAL METHOD 

LOCATION DATA 
. . - -  C 

D e s i g n  F r e q u e n c y  lo8 . y e a r s  
D r a i n a g e  A  r e a  4 ' a c r e s  . . 

.A2  Q@- 9 a c r e s  
* 3  a c r e s  

D r a i n a g e  Leng th  3/00 f ee t  

E l e v a t i o n  
T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

/49'= f ee t  
14 40 f e e t  

D r a i n a g e  A r e a  Slo'pe 1. k "k 

Precipitation 
P = 6 - h o u r  inclle s 
P = 24-hour  i n c h e s  

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  PI 7 1-hour  I. l-7' i n c h e s  

T i m e  of C o n c e n t r a t i o n  

R a i n f a l l  In t ens i ty  

Rulioff Coe f f i c i en t  

\ 

Tc 17 m i n u t e s  

Weigh ted  Runoff Coe f f i c i en t  
G 3  
C P. /- 

493 cfs 



ARIZONA I1IGllR-A Y DEPARTMENT 
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SI-IEET 
RATIONAL METHOD 

DESIGN DATA 

Design Frequency  / D P  y e a r s  
Drainage A rea A1 a c r e s  

.A2 , / 8 . 4  a c r e s  

A 3  a c r e s  
D r a i n a g e  L e n g t h  / pH@ f e e t  

E l e v a t i o n  
T o p  of D r a i n a g e  A r e a  /P?? f e e t  
A t  S t r u c t u r e  /#8& feet  

Drainage A r e a  S l o p e  L P  "k 

Precipitation 
P = b - h o u r  i n c h  s 
P = 24-hour i n c h e s  

DESIGN COMPUTATIONS 

Precipitation P1 7 1-11our 

Time of C o n c e n t r a t i o n  

Rainfall Intensity 

Runoff Coefiicient 

7. Sr i n c h e s  

Tc / Z  m i n u t e s  

Weighted Runoff C o e f f i c i e n t  4 C fl. fY 

P c a k ' D i s c h a r g e  Qp = C i A  = c8 cf s 



HYDROLOGIC DESIGN DATA SHEET 

S C S hlETHOD: P A R T  I 
+- ' 

L O C k  TlON Dk TA : 
c o u n t y  MAR[&) P4 

Projec t  S o .  f J f l P 4 8 - 9  , Stat ion 
I<amr of S l r e a m  AR 

DES1GI.c' DATA:  
Design F r e q u e n c y  - 
Drainage  A r e a  . /, 24 s q u a r e  m i l e s  
Dra inage  Length  Z / D / o  f ee t  ' 
EIevat i  on 

T o p  of D r a i n a g e  A r e a  2dPb f e e t  
. .  At  S t r u c t u r e  /fa" f e e t  

Dra inage  A r e a  Slope 
Dra inage  Width 
Tl'jdth f a c t o r  Wf 
Vegetat ive  C o v e r  T y p e  
Vegetative C o v e r  Densi ty  
Soil Group  
P rec ip i t a t i on  

P = 6 h o u r  = 
P = 24 h o u r  = 

7 - 07r 
f ee t  ' 

/ 6 
3 8 ~ -  

169 7c 

i nches  
- 

i nches  

DESlGN COMPUTATION: 
P r e c i p i t a t i o n  P = 1 hour  = 2 . c  i nches  
C u r v e  Number .  8.4 
Runoff Q = f i nches  ' 

T i m e  of Concen t r a t i on  T c  - a . ~ ?  hour's " 

T i m e  of P e a k  T P  = (Tc)(Wf fl,./? h o u r s  

P e a k  D i s c h a r g e  . Q p  = 484 AQ = 
TP - 

- - H E  c f s  

Computed by GT I 



L o c a t i o n  PCl A < Z  7 
c o u n t ~ / M A  RI COPA 

I b I t  \ -  J &  

P r o j e c t  No. 

ARIZONA IIIGFIWn Y D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SI-lEET 
RATIONAL METHOD 

LOCATION DATA . . 

DESICN DATA 

D e s i g n  F r e q u e n c y  
D r a i n a g e  A r e a  

D r a i n a g e  Leng th  

E l e v a t i o n  
T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

D r a i n a g e  A r e a  Slope 

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  PI j 1-llour 

T i m e  of C o n c e n t r a t i o n  

R a i n f a l l  I n t e n s i t y  

Runolf  Coe f f i c i en t  . 

Weigh ted  Runoff Coe f f i c i en t  

/ l o  y e a r s  

a c r e s  
/Cd a c r e s  

a c r e s  
ZZDo f e e t  

/4c~)b f e e t  
/4f d- f e e t  

inc  he s 

inches  

\ 

Tc /fL minute  s 

P ~ a k ' D i s c h a r ~ e  Q p  = CiA = -4k c f s  



ARIZONA HICI.IMinY DEPARTMENT 
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

H 1 " h w a y ~ ~ ~  VALLEY WAY c o u n t y  M A R l C D h  
L o c a t i o n  ' $ f t ~  
P r o j e c t  No. 
N a m e  of S t r e a m  

DESIGN DATA 

D e s i g n  F r e q u e n c y  
/4d' y e a r s  

D r a i n a g e  A r e a  A1 - a c r e s  * .  
4 2  . /P. '4 a c r e s  

A 3  a c r e s  
D r a i n a g e  Leng th  2 7 ~ 3 ~  f ee t  

E l e v a t i o n  
Top of Dra inage  A r e a  /& f ee t  
A t  S t r u c t u r e  / # d r  f e e t  

D r a i n a g e  A r e a  Slope /. r - 'Tc 

P r e c i p i t a t i o n  
P = 6-hour  incllc s 
P = 24-hour  - i nches  

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  Pl 7 I - 1 1 0 ~ ~  2. CJ"I' i n c h e s  * 

\ 

T i m e  of C o n c e n t r a t i o n  Tc /7 m i n u t e s  

R a i n f a l l  In t ens i ty  f . i nches /hou ,  

Runoff  Coe f f i c i en t  . 
1  

c2 

Weigh ted  Runoff Coefficient C 3  C b .*J 

P e a k ' D i s c h n r g e  Q p  = CiA = 52' cf s 
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. - - .  
I .  

. - 
HYDROLOGIC DESIGN 'DATA SHEET. . . 

. - 
. . .  S  C  S A5ETHOD: P A R T  I '. . ".. :.. - .  .' . . . 

. . .:; : . . . 
. . - 2 7 - -  . . 

LOLA TIOX DA TA : 
H I ~ ~ ~ V ~ - . S L S L C ~  VALLEY PARK wA\I c ~ ~ , ~ ~ H A R I c ~ P ~ .  
L o c a t i o n  Ptfft 

. . 
SE JL 

P r o j e c t  S o .  J ~ U ~ B ~ D  - 7 ,  D. S t a t i o n  

F A  ! 3 & )  lu 'amc- of S t r e a m  *- 
. . 

BESICI2 DA.TA: 
l'an D e s i g n  F r e q u e n c y  y e a r s  

D r a i n a g e  A r e a  / ,  LO s q u a r e  m i l e s  
D r a i n a g e  L e n g t h  / $ A D O  f e e t '  
E l e v a t i o n  ,- . - 

1 o p  of D r a i n a g e  A r e a  2303 f e e t  
At S t r u c t u r e  / @ 4 7  f e e t  

D r a i n a g e  A r e a  S l o p e  4.J '  % 
D r a i n a g e  Width  Z Z J ' ~  &-=& f e e t  ' 
TFidth f a c t o r  Wf /.a ~3 

V e g e t a t i v e  C o v e r  T y p e  5 ~ x  -by 
V e g e t a t i v e  C o v e r  D e n s i t y  /a 7% 
Soi l  G r o u p  B 
P r e c i p i t a t i o n  

P = 6 h o u r  = i n c h e s  
P = 24 h o u r  = i n c h e s  

DESlGN C O M P U T A T I O N :  
P r e c i p i t a t i o n  P = 1 h o u r  = i n c h e s  
C u r v e  N u m b e r .  J'd 
Runoff Q = 
T i m e  of C o n c e n t r a t i o n  T c  
T i m e  of P e a k  

P e a k  D i s c h a r g e  

/-2 .lC i n c h e s  
#.LP hour's -' 

TP = cT~)cNfl  D . ~ P  h o u r s  

'Computed b y  



ARIZONA HIGIIWA Y DEPARTMENT 
BRIDGE DlVlSION 

HYDROLOGIC DESIGN DA'?A SHEET 
M T I O N A L  METHOD 

LOCATION DATA 

.i* 

Highway  V A u  
L o c a t i o n  p-j. 

PAC-LCWAV ~ o u n t ~ M A z / C ~ p A  
IASE -,n 

Lation 

DESIGN DATA 

D e s i g n  F r e q u e n c y  
D r a i n a g e  A r e a  

/ad y e a r s  

4.1 * /3 -7 a c r e s  
. A 2  a c r e s  

4 a c r e s  
OZW f e e t  D r a i n a g e  L e n g t h  

E l e v a t i o n  
T o p  of D r a i n a g e  Area 
A t  S t r u c t u r e  

M h  f e e t  
/4 4 J T  f e e t  

D r a i n a g e  Area Slope  

P r e c i p i t a t i o n  
P = b - h o u r  
P = 2 4 - h o u r  

i n c l ~ e  s 
i n c  he s 

DESIGN C O M P U T A T I O N S  

P r e c i p i t a t i o n  P1 = l - h o u r  

T i m e  of C o n c e n t r a t i o n  

Ra in fa l l  I n t e n s i t y  

R u l ~ o i f  C o e f f i c i e n t  . 

2. 3 T  i n c h e s  

\ 

T c  <P m i n u t e s  

We igh t ed  Runoff C o e f i i c i e n t  

P c a k ' D i s c h a r g e  Qp C i A  = $D c f s  



... - . 
. . . . . AF.IZG!<A h.iGH\\.rST D E P A R T ~ ~ E N T  . . ,'..'?,::. , . .- .. ' 

.. .... :. .. . . . : a .  

. -. Ex,II)GE DI\'ISION , '  . . .-. .+:.  . : . . .. .. . .- . . . ' 

. *  . 
8 ' '  - 

. .. 
HYDROLOGIC DESIGN D.? T A  SHEET' . . . .  . ,  

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

S  C S . hjETMOD, . .  PART I ' -  . ' . . . . . . . -  
. .. - : -.*. :-:- >; ,-'. . * := %!KK.. . , 

1 . .  . ,  
. . ':C . . 

. .. . - . - . ...,A .*%,+:. ,p*+..  - - :1 . Ll . ?' -- 
. . 

L O C k  TI Of': Dk TA : . . 

~ i ~ h x v e ~ S ~ h l  VALLEV PA~?KwA\I c o u n t y  M,A,EIC B ~ A  
Laca t ion  rlJ"c -7-1- 1 WlA3&,dL, 

P ~ o j c c l  XO. dsd d 6%- 7 Stat ion 

AEEA (3% TGarnr of S t r e a m  v 

DE SI G 12 DA .TA : 
/OH Design  F r e q u e n c y  y e a r s  

Dra inage  A r e a  . . s q u a r e  m i l e s  
Dra inage  Leng th  4 1 4  a f e e t  
E l eva t ion  

T o p  of D r a i n a g e  A r e a  /J"Z o f e e t  
- At S t r u c t u r e  4 f e e t  

Dra inage  A r e a  Slope I. 7 YC 

D r a i n a g e  Width /drS f e e t  ' 
Rrjdth i a  c t o r  Wf 1 1  
Vegetat ive  C o v e r  T y p e  2 7 ~ ~ .  b/ 
Vegetat ive  C o v e r  Densi ty  /O 7c 
Soil Group  &' 
P r e c i p i t a t i o n  

P =  6 h o u r  = i n c h e s  
P = 24 h o u r  = ' i nches  

. .  
DESIGN COMPUTATION: 

P r e c i p i t a t i o n  P = 1 hour  = 2 ~-l- i n c h e s  
C u r v e  Number '  - L~'L 
Runoff Q = LJ- i n c h e s  

T i m e  of Concen t r a t i on  TC 0.77 houys  . 
T i m e  of P e a k  TP = (Tc)(Wf) D.87 h o u r s  

Peak D i s c h a r g e  . Q p  = 454 AQ = 
T P  - 

- - /YE% 1 cfs 
- 

/58 

'Computed by G T  



ARIZONA HIGJIWAY D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC D E S I G N  DATA SI-IEBT 
R A T I O N A L  METHOD 

L O C A T I O N  DATA 

Des ign  F r e q u e n c y  
Dra inage  A r e a  

D r a i n a g e  Length  

E l e v a t i o n  
T o p  of Dra inage  A r e a  
A t  S t r u c t u r e  

D r a i n a g e  A r e a  Slope 

P r e c i p i t a t i o n  
P = b-hour  
P = 24-hour  

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  PI f 1-hour 

T i m e  of Concen t ra t ion  

Ra in fa l l  In tens i ty  

Runoff Coeff ic ient  . 

Weighted  Runoff Coeff ic ient  

/@@ y e a r s  

*I ' 7.3 a c r e s  
.A2 acres 

A 3  a c r e s  
A80 fee t  

//L& feet  

/ 4 c U  fee t  

i n c l ~ e  s 
inc  he s 

,? f4* inche s 

Tc C m i n u t e s  

82. c f s  



ARIZONA HIGIIWA Y D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

_LOCATION D A T A  

N a m e  of S t r e a m  
. . 

DESIGN DATA 

D e s i g n  F r e q u e n c y  
D r a i n a g e  A r e a  

/&Q y e a r s  
A1 . z 7  a c r e s  
k12 . a c r e s  

A 3  a c r e s  
3429 f e e t  D r a i n a g e  L e n g t h  

E l e v a t i o n  
T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

I d 7 0  f e e t  
/94/ f e e t  

D r a i n a g e  A r e a  Slope 

P r e c i p i t a t i o n  
P = 6-hour  
P = 24-hour  

i n c l ~ e  s 

i nches  

DESIGN C O M P U T A T I O F T S  

P r e c i p i t a t i o n  Pl = 1-hour  

T i m e  of C o n c e n t r a t i o n  Tc  163 m i n u t e s  

R a i n f a l l  I n t e n s i t y  

R u ~ ~ o f f  Coe f f i c i en t  

Weigh ted  Runoff Coe f f i c i en t  

68 c f s  



ARIZONA HIGIIMilZ Y D E P A R T M E N T  
BRIDGE DIVISION 

F" -- 
I\ HYDROLOGIC DESIGN DATA SI-EET 

U T I O N A L  M E T H O D  
r 

LOCATION DATA 

H ~ E " U . ~ Y  S U N  VALLEY PARKWA\I c o u , , t y ~ ~ ~  
Location  HA^ J C  OPA 
Project No, 3 r d ~  

Design Frequency /QO y e a r s  
Drainage Area 4 . 22. 4 a c r e s  

4 2  , a c r e s  

A 3  a c r e s  
Drainage Length Z 8- fee t  

Elevation 
Top of Drainage A r e a  /G'~P feet  
At S t r u c t u r e  4 fee t  

Drainage A r e a  Slope /. f- Yc 

Prcc ipitation 
P = h - h o u r  inc  Ile s 
P = 24-hour inches  

DESIGN COMPUTATIONS 

Precipitation PI = 1-hour 

\ 

l i m e  of Concentration T c  fg minutes  

Rainfal l  Intensity f Jr3 . i nches /hour  

Runoff Coefficient . 

C1 
c 2  

Weighted Runolf Cocif icicnt C 3  C B J -  

Peak'Discharge ~p = ~ i , q  = 6/ cfs 

1 r77 - C o n ~ p u t e d  by .at. I> / /  8 / 8 ~  
L l 
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HYDROLOGIC D E S G N ' D A  TA SWEET. 
. .. . '  

S C S hlETHOD: . . P A R T  I - " .  . . . 
1- . .. 

. . - .y  . . Y . : -- . . 
L O C k  TI ON Dk TA : 

H I ~ ~ \ V Z ) . S U I \ J  VALLEY PARKWAV c o u n t y  MAR I 

' P r o j c c l  KO. Stat ion 
]<amc of S t r e a m  

DESICJC DA.TA: 
/b '9 Design F r e q u e n c y  y e a r s  

Dra inage  A r e a  
Dra inage  Leng th  
E l e v a t j  on 

T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

Dra inage  A r e a  S lope  
Dra inage  Width 
lLlridth f a c t o r  Wf 
Vege ta t ive  C o v e r  Type  
Vege ta t ive  C o v e r  D e n s i t y  
Soil  G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24 h o u r  = 

8 . 2 2  s q u a r e m i l e s  
?#ad f e e t *  

I&, ~7 feet  
/9%r f e e t  
/- k 7% 

LA 3 f e e t  ' 
/, 

i n c h e s  
i n c h e s  

DESIGN COMPUTATION:  
P r e c i p i t a t i o n  P = 1 h o u r  = 2.Jr  i n c h e s  
C u r v e  N u m b e r '  s"L 
Runofi  Q = /ZJ- i n c h e s  
Time of C o n c e n t r a t i o n  T c  ~,b7&5!5 h o u y s  " 

T i m e  of P e a k  TP = (Tc) (Wif ‘4'. Yk h o u r s  

P e a k  D i s c h a r g e  Qp=494AQ= 

T P  * 

- - 4G/ c f s  

'Computed by : G D a t e  1-2 



HI-DEOLOGiC DESIGN D.4TA SHEET 

S C S hfETHOD: - .  PART I 
C . t, . - 

L O C k  T I O N  DDk T A  : 
l i J E h \ v 2 ) .  ~ L C M  VALLEY PA RKWA\I county C-OPA 
~ o c a t  i o n T ~ + l S ~  ;TT. 
P r o j e c t  KO. &-27d? 48 - 9 S t a t i o n  

I i amr .  of S t r e a m  /%d 1 

DE SI C I< DP. .?A : 
D e s i g n  F r e q u e n c y  /do y e a r s  
D r a i n a g e  A r e a  4-62 s q u a r e  m i l e s  
D r a i n a g e  L e n g t h  / 3 @ p  f e e t '  
E l e v z t j o n  

T o p  of D r a i n a g e  A r e a  /48~ fee t  
A t  S t r u c t u r e  

D r a i n a g e  A r e a  S l o p e  
D r a i n a g e  Width 
X'jdth f a c t o r  W 

f  
X'rgetative C o v e r  T y p e  
1;rgetat iv.e  C o v e r  D e n s i t y  
Soil  G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 24 h o u r  = 

/ g p /  i ee t  
3.4' % 

f4SQ i ee t  

i n c h e s  
i n c h e s  

DESlGN C O M P U T A T I O N :  
P r e c i p i t a t i o n  P = 1 h o u r  = 2'. 4 - r  inches 

C u r v e  Number  $A 
Runoff  Q = /. .7r i n c h e s  

Time of C o n c e n t r a t i o n  T c  /.b'd hourws 

Time of P e a k  TP = CTc)(Wi) U -  61 h o u r s  

P e a k  D i s c h a r g e  Q p = W A Q =  

TP ' 

C Y T  - C o m p u t e d  by n a r c  I & / /  I 8 /RG 
f 



ARIZONA HIGHWAY D E P A R T M E N T  

BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 

S C S METH'OD: P A R T  I 

LOCATION DATA: 

DESIGN DA .TA : 
~e  s i g n ' ~ r e q u e n c y  
D r a i n a g e  A r e a  
D r a i n a g e  Leng th  
 levat ti on 

T o p  of Dra inage  A r e a  
A t  S t r u c t u r e  

D r a i n a g e  A r e a  Slope 
D r a i n a g e  Width 
Width f a c t o r  Wf 
Vegeta t ive  C o v e r  Type  
Vegeta t ive  C o v e r  Dens i ty  
Soi l  G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 
P = 2 4  hour  = 

Id@ y e a r s  
8. d'q s q u a r e  m i l e s  

Z B 3 p o  f e e t  

2.303 f e e t  
/ d m  f e e t  
4. 2 ?.c 

/ZZD f ee t  

i nches  
inches  

DESIGN COMPUTATION: 
P r e c i p i t a t i o n  P = 1 h o u r  = 
C u r v e  N u m b e r  
Runoff Q = 
T i m e  of Concen t r a t ion  T c  
T i m e  of P e a k  T P  = flc)(Wf) 

2.n- i n c h e s  

- 7 

/.zJ' i n c h e s  
Q.k& h o u r s  
8. h o u r s  

Q p = & A Q =  P e a k  D i s c h a r g e  

T P  

C o m p u t e d  b y  ('97-  ate 13/18 / R L  
1 



ARIZONA IIIGIIwA Y D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

L O C A T I O N  DATA 

~ i g h w a ~ S U u  VA 
L o c a t i o n  Pa 

P A R K w ~ \ ~  County&A 
ASE Lx RICOP/t 

P r o j e c t  No. d5762'AD- 9 
N a m e  of S t r e a m  4 - 

DESIGN DATA 

D e s i g n  F r e q u e n c y  186' y e a r s  
D r a i n a g e  A r e a  *1 ' 27. 7 a c r e s  * .  

.A2  , a c r e s  

A 3  a c r e s  
D r a i n a g e  L e n g t h  2BU& f e e t  

E l e v a t i o n  
T o p  of D r a i n a g e  A r e a  /-47k f e e t  
A t  S t r u c t u r e  /4 f e e t  

D r a i n a g e  Area Slope 

P r e c i p i t a t i o n  
P = b - h o u r  
P = 2 4 - h o u r  

DESICN COMPUTATIONS 

P r e c i p i t a t i o n  PI 7 1-hour  

T i m e  of C o n c e n t r a t i o n  

inclle s 
i n c h e s  

2 -fr-T i n c h e s  

Tc 13- m i n u t e s  

R a i n f a l l  I n t e n s i t y  i 7 , i n c h e s l h o u r  

Rutloif Coe f f i c i en t  

Weigh ted  Runoff Coe f f i c i en t  C;3 C D- 

/.f c f s  



ARIZONA I-IIGIIWAY D E P A R T M E N T  
BRIDGE DIVISlON 

HYDROLOGIC DESIGN DATA SHEET 
R A T I O N A L  METHOD 

LOCATION DATA 

D E S I G N  DATA 

h6 years  

*l ' 99. a c r e s  I .  

A2 , a c r e s  

A 3  acres 
k ~ p t ~  f e e t  

Desi-gn F r e q u e n c y  
- D r a i n a g e  A r e a  

D r a i n a g e  Length  

E l e v a t i o n  
T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

T fee t  
140 f e e t  

D r a i n a g e  A r e a  Slope 

P r e c i p i t a t i o n  

k* 
P = 6-hour  
P = 24-hour  

incllc s 
inc  he s 

DESIGN C O M P U T A T I O N S  

2. SC' i n c h e s  - P r e c i p i t a t i o n  P = 1-hour  1 .  
> 

T i m e  of C o n c e n t r a t i o n  
-c 

Tc 34 m i n u t e s  

R a i n f a l l  In t ens i ty  

Ruxloff Coe f f i c i en t  

Weigh ted  Runoff Coe f f i c i en t  

GI - 
I 

C o t r ~ p u t c d  by D a t e  J> /I $ /& C 
I / 



ARIZONA IIICIIh-A Y D E P A R T M E N T  

BRIDGE DIVISION 

'1 HYDROLOGIC DESIGN DA+A SI-IEET 
R A T I O N A L  METHOD 

r 
LOCATION DATA 

D e s i g n  F r e q u e n c y  /oo y e a r s  
D r a i n a g e  A r e a  A1 a c r e s  I .  

.A2 c ~-6. ? a c r e s  . 

A 3  a c r e s  
D r a i n a g e  Leng th  O f l Q  - f ee t  

E l e v a t i o n  
T o p  of D r a i n a g e  A r e a  /C/O f ee t  
A t  S t r u c t u r e  / f 4 k  f ee t  

D r a i n a g e  A r e a  Slope f. 3 
* '% 

P r e c i p i t a t i o n  
P = &-hour i n c h e s  
P = 24-hour  i n c h e s  

D E S I G N  COMPUTATIONS 

P r e c i p i t a t i o n  PI 7 l - h o u r  2.JTi i n c h e s  . 
\ 

T i m e  of C o n c e n t r a t i o n  Tc 29' m i n u t e s  

i R a i n f a l l  In t ens i ty  4'. 0 . i nches / t l ou r  
.i 

Rurloff Coe f f i c i en t  . c l 
C 2  

Weigh ted  Runof l  Coefficient C f9, .f 

P c a k ' D i ~ c h a r ~ e  Q p  = CiA = / I  3 c f s  



ARIZONA HIGHWAY D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA S H E E T  

S C S METHOD: PART I 

LOCATION DATA: 

~ i g h w a y  SUU VALL EU PAIZKWA\I c o u n t y  jUARIC OPA 
L o c a t i o n  A S  E ,x 
P r o j e c t  a .  85 0840- q - Sta t ion  
N a m e  of S t r e a m  e.F; A 

DESIGN DATA : 
D e s i g n  F r e q u e n c y  
D r a i n a g e  A r e a  
D r a i n a g e  L e n g t h  
E l e v a t i o n  

T o p  of D r a i n a g e  A r e a  
A t  S t r u c t u r e  

D r a i n a g e  A r e a  Slope 
D r a i n a g e  Width 
Width f a c t o r  Wf 
Vegeta t ive  C o v e r  Type  
Vegeta t ive  C o v e r  Dens i ty  
Soil G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 

ID@ y e a r s  
8 - 4 3  s q u a r e m i l e s  
4 0 f ee t  

1680 f ee t  
/44o f e e t  
/. 7 "k 
(435, f e e t  
f .  / 

b ~ r .  
ID ?c 
J2 

i nches  
P = 2 4  h o u r  = i nches  

DESIGN COMPUTATION: 
P r e c i p i t a t i o n  P = 1 h o u r  = 2 . f ~  i nches  
C u r v e  N u m b e r  86 
Runoff Q = /. ~f i nches  
T i m e  of Concen t r a t ion  T c  0 -  76 h o u r s  .. - , a  

. . :  
T i m e  of P e a k  T P  = vc)(Wf) /. a s /  h o u r s  

P e a k  D i s c h a r g e  Q p = W A Q =  

TP 

- - L4G/ c f s  

C-7 T C o m p u t e d  by 
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(EYTRPNCE TYPE) 





(E'4TRCNCE TYPE) 





( E Y  TRANCE TYPE) 

r 
: i . .' . . 

I .#. , . A  

I 
..> 

- t '  
'. .. '., ,. .,.. . . - _ '. 
.., . . 8.  

c . .  . .... .& . .< . . . . . .< . '  . - .' r. .. . . 
':: z-.,s 
- + - . .  . : _  - '  . . .  .... - .i" ,. 

A .  ..'A :.. , < -. . 
. . . . 

. . . ,: ;.. " . . .. . . .. . . .  . , . a , .  .. . . . .  - .  _ . . i . : . ' 1 . :  , . , I  . " .  " 

. I  '.. . t i . ,  . . - 
. . 
I . . '  - 



. . 
i' . . . . 

. .. 
.I , . + ' r.. : 





. . CULVERT 

(E.'tTRLNCE TYPE) 



0 CHANNEL I N F O R M A T I O  

SUMMARY 8 RECOMMENDATIONS: 4f EI//Sm ~ ? O Q  -bc~E / ! ! A  /Ym-/ E M  



( E ' I T R P N C E  TYPE) 



PROJECT; 
I.-/.L, gn&h J 

H Y D R G L O G I C  AND CHANNEL INFORMATION 

Wl  
I 
P 
C= 

7 -. 
cQ 
c 
7 
CD 

-4 

. - - ;... . --  ' .  

, ? 
- . .  . . ,,' . " ., 

: .. : . : .  & . a , - .  . , - . : - - . .- 
. . I.. _ . . ,:-; . .  

. 



.PA z 3. /7 - P7 
DATE: ' 

I 

HYDROLOGIC AND CHANNEL INFORMATION 

M 'er P 

S K E T C H  
STATION : 

4'76jfQ 
/ K O  EL. - 

/-----7 

SUMMARY 8 RECOMMENDATIONS: L -./ 5 C O & - -  p J f i  7 Dra,.o~Q 4- 4 -/od sw\ r i /  f~ W o - w J  a d o u  



PROJECT: 
X,.JW r y  
Ph vG 

DESIGNER: 
G7-- 

DATE: 
3.- / 7 -- '2 7 

H Y D R O L O G I C  AND CHANNEL INFORMATION 

(EYTRPNCE TYPE) 

SUMMARY 8 RECOMMENDATIONS: 





L . ;*; 
< .. .. 

. . 
, .. .. ..:; 7.. .& . 

? . .  . . . .  - .. , . . .  & < . - .  
.. ; --': . ?. . . 

.. . . 1 I . . ,  _ 
' .  'I 

. r .  - - 
i :: - ' 

.- - 



I PROJECT: 
.TdU V ~ L L C ~ ' '  DESIGNER 

F/ z. 
DATE: 3-- /7- 87 

H Y O R G L O G I G  AND C H A N N E L  INFORMATION S K E T C H  
STAT1 ON : 

4/84 7 5  
&,,a = 2447 
6- /2 /6  CJC- 

EL. 

w 

TW, = Q, = - T W 2  = 
Q2 - So1 0.39 

L = *  

. . ...... <+ 

. :::. :. . - - .  .: * ... ,- 
' A .  

. . .....,.= :<.; i . . * ,  
. _<'. : 



. - 
I I SUMMARY B RECOMMENDATIONS: 





111 
I 
t-' m 

(EYTRCNCE TYPE) 

T -. 
to 
C 
9 
CD 

-4 





E Y T R G N E  TYPE) 

CHD ,Pr/e~~irr OJG- 6[+ 



PROJECT: ' ~ L ' A )  PALL LT)' CESIGNER. L'7; 
,FA ZZ 

DATE: - 3 -  /P--L?7 



( E Y T R I N C E  TYPE) 

. . . . i:., .. - . '._. - 
8 . .  



I SUMMARY 8 RECOMMENDATIONS: 



J,.l+ ydr.LCi/ PROJECT: CESIGNER ' 7 C7 - .+ 

P A  IZI 
3 - / p - P ?  

OAT E: 
1 I 1 

HYDROLOGIC AND CHANNEL INFORMATION S K E T C H  

STAT1 ON : 
557-t 90 

EL. J~65.1 

0, = TWl = - 
. i- 

TW - 
Q2 - TW2 = So= 0'2 U EL- ~=ls.y 

EL-  

( 0, CESIGN DISCHARGE,  SAY Q tJ  M E N  STREAM VELOClTY = 2 1  74 . 
Q2 = CHECK DISCHARGE , S A Y  Q30 OR QIOO MAX. STREAM VELOCITY= C/;-7- 

SUMMARY 8 RECOMMENDATIONS: 



COMMENTS 



---.- -- - - - . - . . - - -- - - -? 

7 
-7.7 

B -7 - 
A- --. -. . A 2%" -xi?& 1% A % i;lph. , &- 7 .*.,?, , Ti- -. ....%, . -. T . 

1 

I PROJECT: 
JL/W v A i . L C V  

DESIGNER: G 7- 

DATE: 
7 -  / , O - i ? 7  

HYDROLOGIC AN0 CHANNEL INFORMATION S K E T C H  
STATION : 

~ ~ 9 + ~ 3  

0 CESIGN DISCHARGE,  SAY O Z 5  

I 
vr 
w 
C= 

(EYTRANCE TYPE) 

-rl -. 
ti2 
c 
7 
(0 

-J 





-4- / 

EYTRPNCE TYPE1 



DESIGNER: 
0, 7, 

HYOROLOGIC AND CHANNEL INFORMATION 

COMMENTS 



..- . . .* 
" C  - .  . .-... i.: A:. . 
. -.., . . 
::? ,;, 

3 . .  .......... r -r 
: .<.  

' 3.7 s : .'-. . . 
-::,:.: 
-2 ; . ..... . . . . . .  -. . . - . .- 

L..e'. . , .--2 . < -. 
. . '. . ,< ! : * 

... 
i . -  :.:.< :;. I- 

- . ,  ..- . . .  
.:. i .,7;., ; : +; :,;;:+ 

, . -  . . . . .  - , . .  , .:.. ' - . . .  i:. \ . . - .  . --. : .' . ' t:. : ',. 4 . : . . 
I .  . . ._ 

:T - . . . . .  . . . : . .  
. . .  . . I .-- . _...- . 

3 $7' , ..*..:- 
=.. - 
-t, . . .  . . . .  ir. .'+ . r - .  . . . . . . .  . . . . .  :, ,= .- 

,. , < '  . . 





PROJECT: jrJd J*: L i . 5  f 

f'4 z 
DESIGNER. 6 f 

3- 1 .?a p7 DATE: 

HYOROLOGlC AND C H A N N E L  I N F O R M A T I O N  

@/'9 1 2 4  

.J,~/c n ' ~ j / '  

TW, = 
Tw2 = 

SKETCH 
STAT1 ON : do2 +/a 

5 . / ,  z EL-  

( SUMMARY t3 RECOMMENDATIONS: 





DESIGNER: 6' f  

DAY E: .? - ,/ 7 - ~7 7 
HYDROLOGIC AND CHANNEL INFORMATION I SKETCH f 1 

p b k  36 O r  2zb ( 3 r  It 2 4  ') 

EYTRLNCE TYPE) 

SUMMARY f3 RECOMMENDATIONS: 



PROJECT; yA~Lc, f  
DESIGNER. 6,z 

P A  Lr 
DATE:3  J~"' '  

I 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  SKETCH 

495~  L: /Jbr STAT1 ON : 
&/a +/p 

4- /0/4 e m  

0, = TW, = 
- 

Q2 - TW2 = 
0 CESIGH D I S C H A R G E ,  SAY Q Z 5  MEW STREAM VELOCITY= - 

Q2 = CHECK D I S C H A R G E ,  SAY QJO OR QtoO . - MAX. STREAM VELOCITY= a 5  

/ SUMMARY 8 RECOMMENDATIONS: 









( PROJECT: S v u  Y A C i c t /  DESIGNER. l;, 7-. I 

H Y D R O L O G I C  AND CHANNEL lNFORMATlON 

@/pp = T/@ (4 ~7.2-q) 

4- 47/3 cD.5 

TW, = 

Q I CESIGN OISCHARGE . SAY Q 2 j  
Q, = CHECK OISCHARGE .'%AY QJO OR QIOO . I MEAN STREAM VELOCITY = .& - ., -. 

. - MAX. STREAM VELOCITY= fi 

SUMMARY 8 RECOMMENDATIONS: 







I HYDRGLOGIC AND CHANNEL INFORMATION / 

0 ,  = C E S I G N  O I S C H A R G E  , S A Y  Q Z 5  " = CHECK D I S C H A R G E  ,'SAY OR QIOO 

SKETCH 
STAT1 ON : /g2 + /& 

MEAN STREAM VELOCITY = 4,7 
MAX. STREAM VELOCITY= 2L6 



IEP4TRLNCE TYPE) 



-- - 

PROJECT: ' 'VP YA'" CESIGNER: c r 
f'x n 

I 
DATE: ' 

3- /3-87 

HYDROLOGIC AND CHANNEL INFORMATION 

@/fl'9 - 5-v- 
3du+ 22'' (31-5 2 4  7 

TW, = 

SKETCH 

STATI ON : 678 t 2fl 



PROJECT: ."C:/U Y".L h)' DESIGNER: 5* 7-- 
7 4  ,G 

DAY E: 3-/3-37 

HYOROLOGIC AND CHANNEL INFORMATION SKETCH 
STAT1 ON : 

&&r- a 4  
&a/ * 2/7 

vl 
I 
P 
C=: 

COMMENTS 

T -. 
a 
C 
7 

(D 



DESIGNER: lf 

DATE: 3' / 3 -  $7 

HYORGLOGIC AND CHANNEL INFORMATION S K E T C H  
STAT1 ON : 

kr8f 94 
@/o# L U  

36/c +3"+ 2 7 f i f i 2 ~ 2 9  7 
AHW=- I 

PI = TW, = 
- 

a, - TW2 = SOP 0 2 2  L = -  

0 ,  = CESlGN D I S C H A R G E ,  SAY Q 2 5  MEbN STREAM VELOCITY=% 
0, = CHECK DISCHARGE , SAY Q 4 0  OR OIOo  MAX. STREAM VELOCITY = d.6h. 

I SUMMARY 8, RECOMMENDATIONS: 



PL 5 
DATE: 

3 - - /  3.177 

H Y D R G L O G I C  AND CHANNEL INFORMATION SKETCH 

Kr‘w = 7 8 ~  STATION : 
&7/f 30 

3 ' 4/27 @W EL. ES.O 

0, = TW, = - TW2 = Q2 - = 1-77 

0 ,  CESIGN D I S C H A R G E ,  SAY Q z 3  I MEAN S T R E A M  VELOCITY= 411 
Q~ = CHECK D I S C H A R G E  , S A Y  ofO OR olOO MAX. STREAM VELOCITY= 6..,r 



(E : iTR&NCE TYPE) 



PROJECT: .fuA' P A  ..LC/ 
-t 

DESIGNER: 6' 

HYDRCLOGIC AND CHANNEL I N F O R M A T I O N  

(EYTRANCE TYPE) 

I . .  I .. ... 
- I 7.: . . 

1 !.- . ' '  . . .  . t ; ._ 
:- . 



PROJECT: /"'-' Y*.LLC)'  DESIGNER "" 
f.h ?i 

DATE: 
3 -  / 2 , 1' 

t 1 

HYDROLOGIC AND CHANNEL INFORMAT lON S K E T C H  

ah4 - 30 STAT1 ON : 
698"/.8,9 

p'bh 2 4 ; / 6 & f i b ; ~ , ; )  

0 ,  = TWI = 
- 

Q2 - TW, = 

(E'JTRGNCE TYPE)  

- -- - - 

SUMMARY 8 RECOMMENDATIONS: 



CESIWER: ''. 7. 

SUMMARY 8 RECOMMENDATIONS: 



H Y O R G L O G I C  AND C H A N N E L  INFORMATION 

(EP4TRPNCE TYPE) 

I SUMMARY 8 RECOMMENDATIONS: I 



I I I I 

SUMMARY 8 RECOMMENDATIONS: 

... .-.. 
. > 

- ,  + . 
. " .. \. ,, 

i... ...,t. :: 
. . . ... . 8.. 

6 . . ,  . .  ,.. .. Y 
: ::, :. . _ _  .. 
, ., .' .:. 

-. 
'::>:.'-z 
.a 
.f ; I. . . A 

3 G.T-  PROJECT; y d L ~ C i /  DESIGNER: 
f'4 E- 3 2.;. - 177 

DATE: 

HYORGLOGlC  AND C H A N N E L  INFORMATION S K E T C H  78/ e- 8% 
STAT1 ON : 





2h/e @,h' c B e  

SUMMARY 8 RECOMMENDATIONS: 











N O R M A L  DEPTH F O R  T R A P E Z O I D A L  Ct lANNELS 
CHAIIHCL EELOW AREAS 47-49 END SECTION 

?iSCIIARI; i  I S  : 612 CFS 
63TTOH WIDTH I S  = 30 F T  
:-;LIlFE I S  r .006! f T / F T  
S I Z E  SLOPE ( 2 : )  : 4 

AEEA 1: 1 1QQ.J; SQ FT 
VETTED FERJltCTER IS - 50.67 F T  
5:'?;dUl?i: LADIUS I S  : 1.35 F T  

I N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  
CdAN!!EL BELO# AREAS 47-47 I N I T I A L  SECTION 

DiSCHAEGE I S  : !49 CFS 
OII?TOH WIDTH I S  = 10 FT 
:!YE I S  r . 0 0 5  F T I F T  

H':DRAULIC EADIUS I S  : 1.33 F T  
r((!;Eb.L S E P I H  1 2  : I $6 F? 
VEL!X!TY I S  r 4.25 FFS 





Hydrau l i c  Jump Ana l ys i s  

A t  Drop S t r u c t u r e  

I n i t i a l  Depth = 5.58 ft (From HEC2) 

Sequent Depth = 6.06 ft. (From HEC2) 

Check Sequent Depth: (From C i t y  o f  Sco t t sda le  Manual Sec t i on  3 )  

From F i g u r e  3-13 

From F i g u r e  3-14 o b t a i n  l e n g t h  o f  jump 

When F1 = v / ( ~ D ~ ) O . ~  

F1 = 1.02 



TAELE OF VALUES FOR D * / H ~  

IT- 

D l  = D e p t h  before jump 

G2 = D e p t h  a f t e r  jump 

z= (zl+ Z2) /2  

THE VALUES FOR D2/H1 I N  THE TABLE SHOMN ABOVE ARE APPROPRIATE FOR 

TRAPEZOIDAL CHAIINELS WITH SMALL BOTTOM SLOPES (LESS THAN 0 . 0 5  FT. /FT. )  

' H Y D R A U L I C  J U M P  DEPTlf R E L A T 1 O N S H I P S  F O R  
. : . . . . 

T R A P E Z O I D A L  C H A N N E L S  W I T H  S M A L L  B O T T O M  S L O P E S  



- .  . 

HYDRAULIC J U M P  LENGTH IN TERMS O F  T H E  S E Q U E N T  
D E P T H  I N  H O R I Z O N T A L ,  RECTANGULAR CHANNELS 

T h i s  g raph  may be used f o r  c h a n n e l s  w i t h  s m a l l  s l o p e s  
and f o r  o t h e r  t han  r e c t a n g u l a r  cross- section,^. For  
s l o p e s  u p  t o  5 p e r c e n t  r e d u c e  L / Y 2  by 4 p e r c e n t  f o r  e ach  
p e r c e n t  of  s l o p e .  For  o t h e r  t han  r e c t a n g u l a r  c h a n n e l s  
s u b s t i t u t e  Dm f o r  Y 1  i n  t h e  Froude Number c a l c u l a t i o n .  







tr**t*****DESCRIPTJON OF RESULTSt*********t***Xt* tt%*t***#f*****t****t**#*** * TEST FOR HAX SLOPE FOR 615' Dr2.0' SS:3:1 * 

t*tt*tt#XtSt*ltStSt*6*4***t**t*****I.kttC*~tk~tktt*%*t4%*#***ttt*~$***~$~**~~ 
) ) )  )CHAt{t{EL INPUT INFORHATION(( ( (  ---------------------------------------------------------------------------- 

NORMAL GEPTH(FEET) - 2.00 
Of4TAL/VE8TICAL) - 4.00 

CONSTANT CHANNEL sLOPE~FEETIFEET) : .00S003 
HANtlItlGS FRICTION FACTirE = -0300 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C3TICAL-DEPTH FLOW IKFORHATION: ---------------------------------------------------------------------------- 
CRITICAL T L ~ W  T?P-~IETH(FEET) = 19.50 
CRITICAL FLOY AEEA(SQU4CE FEET! : 21.71 
CEITIC~L FLOW HYPEEIULIC DEPTII(FEET) I 1.12 
CRITICAL FLOW AYERASE YELOCITT(FEET/SEC.) I 6 .22  
CXiTICAL I!EPTH!FEET 1 : 1.79 

* t t * * i S 9 ' ~ t * * * * * * * * * ~ * * * t t * * * t * t * $ * * ~ t $ * * * * * * ~ * * t ~ r * * * k ~ $ t ~ . * * ~ t * t * ~ * ~ ~ ~ ~ + * * . K *  
) ) )  )CHANHEL INPUT INFORHATION((( ( ---------------------------------------------------------------------------- 

~{ORMAL DEPTH(FEET) - 1.00 
CHANNEL Z(HORIZONTAL/VERTICAL) : 4.00 
BASEWIDTH(FEET) : 5.00 
CONSTAtiT CHA!,!.XEL sLOPE(FEET/FEET) I -005000 
HAHNINGS FRICTION FACTOR = .0300 - ~ ~ - ~ ~ - ~ ~ ~ ~ ~ _ ~ ~ ~ ~ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  ~ ~ _ ~ ~ _ ~ ~ ~ ~ _ _ _ ~ ~ _ _ _ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
NORMAL-DEPTH FLOW INFORHATION: ............................................................................ 
) ) ) ) )  NORMAL DEPTH FLOW(CFS) = 
FLOW TOP- WIDTH(FEET1 I 13. 
F L W  kREA(SQUAfiE FEET) - 
HYDRAULIC DEPTH(FEET1 1 .h9 
FLvW AVERAGE VELOCITY(FEET/SEC. ) = 
UtIiFORH FR!?UDE NUHBER : .573 
PRESSURE + tlBHENTUtl(P0~EIDS) - 
AVERAGED VELOCITY HEAD(FEET) I 

SPECIFIC ENEEGY!FEET) = 1.114 - - ~ - - ~ - - - ~ ~ - ~ ~ ~ _ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  - ~ ~ ~ ~ _ ~ ~ ~ ~ ~ ~ ~ ~ _ _ ~ _ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
CRITICAL-DEPTH FLOW INFOEHATION: ............................................................................ 
CRITICAL FLOW TOP-WIDTH(FEET) I 10.90 
CRITICAL FLOW ACEA(Sii!lARE FEET) = 5.87 
CRITICAL FLOW HYDRAULIC DEPTH(FEET1 = -54 
CRITICAL FLOW AVERhGt Vt.l.ilC1 IY ( t tE i /SEC. )  : 4.15 
CRITICAL DEFTH(FEET) : - 7 4  
CRITICAL FLOW PRESSURE + HOHENTUN(POUNDS) : 313.10 
AVERAGED CRITICAL FLON VELOCITY HEAD(FEET) I .268 
CRITICAL FLOW SFECIFIC ENERGY (FEET) = 1 .006 



tS$**SS%SSt*t*SS$S**ttS*tS**S**%*~*****~~***~*$*$$***$********%**t%*t**tS*** / ) )))CHANNEL INPUT INFORHATION( ( ( (  

I ............................................................................ 
NORHAL DEPTH(FEET) = 1 .50 
CHANNEL Z H~RRIONTAL/VERTTCAL~ 2 4.00 
BASEWIDTH FEET) 5.00 

I 

i 
COHSTANT CHANNEL SLOPE(FEET/FEET) = .024000 
HANNINGS FRICTION FACTOR = -0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFOEHATION: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORKATION: ---------------------------------------------------------------------------- 

FLOW TOP-WIDTti(FEET) 2 18.64 
FLOW AREA(SBUARE FEET) 1 20.62. 
FLOW HYDRAULIC DEPTHIFEET) = 1 - 0 9  
FLOW AVERAGE VELOCITY (FEETIsEC.) : 5. 
DEPTH(FEET) 2 1.73 
FLOW PBESSURE + HOHENTUH(POUND5) : 
CRITICAL FLOW VELOCITY HEAD(FEET1 : 
FLOW SPECIFIC ENERGY (FEEi) = 2.277 

NORHAL DEPTHVEET) I 2.50 
CHAtiNEL ? 'HORIZONTAL/VERTICAL) = 4.00 
BASEWIDTH 1 FEET) . 5 - 0 0  
CONSTANT CHANNEL SLOPE(FEET/FEET) = .005000 

f 
HANtjINGS FRiCTIQN FACTOR 1 .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I NORMAL-DEPTH FLCW INFORMATION: ............................................................................ 
) ) ) ) )  NORMAL DEPTH FLOP(CFS) I 169.34 
FLOW TOP-  UIDTH~FEET) x 25.00 

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

CRITICAL-DEPTH FLO'ul INFORIIATION: ---------------------------------------------------------------------------- 
CRITICAL 
CRITICAL 

FLOW TOP-WIDTH!FEET) : 2 1 
FLObI AREA(S0UAFE FEET) = 
FLOlJ HYDRAULIC DEPTH(FEET) = 
FLOU AVERAGE VELOCITY (FEETISEC. ) 
DEPTH(FEET) : 2.03 
FLNJ PRESSURE + HOHCNTUH(P0UNDS) 
CRITICAL FLOU VELOCITY HEAD(FEET 
FLOW SPECIFIC ENERGY (FEET) = 



NORHAL DEPTH(FEET) = 2.50 
CHANNEL z(H~!RIzoNTAL/VERTICAL) 2 4.00 
GASEWIDTH(FEET) : ' 5 - 0 0  
COHSTAEIT CHANNEL SLOPE(FEET/FEET) - -020700 
HAN!IINGS FRICTION FACTOR - .0500 

NORHAL-DEPTH FLOW INFORFiATION: ............................................................................ 
) ) ) ) )  NORKAL DEPTH FLOW(CF5) = 344.56 
FLOW TOP- ,WIDTH(FEET) = 25 -00  
FLOW AREA(SWARE FEE ) i 37.50 
HYDRAULIC DEPTH(FEET r 1.50 
FLOW AVERAGE VELOCITY (FEETISEC.) : 9.19 
UNIFORH FROUDE NUREER 2 1.322 
P2ESSURE + NOHEMTUH(P@UNDS) : 8410.22 
AVERAGED VELOCITY HEAD(FEET) = 1.311 
SPECIFIC ENERGY (FEET) = 3 . S l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOM INFIIRI.IATION: 

CRiTICAL FLOW TOP-WIDTH(FEET) 2 27.82 
CEITiCAL FLOW AREA(SQUA~E FEET) 36.81 
CRITICAL FLOW HYDRAULIC DEPTH(FEET) 1 . 6 ~  
CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) - 7.36 
CRITICAL DEPTH(FEE1) = 2.85 
CRITICAL FLOW PRESSURE + HONFNTUH(POUNDS) = 8115.46 
AVERAGED CRITICAL FLOW VELGCiTY HEAD(FEET) : .841 
CEITICB: FLOW SPECIFIC ENERGY(FEET) = 1.694 

HORHAL CEPTii1FEET) - 1.00 
CHANNEL Z HORIZONTAL/VERTICAL) 4.00 
BASEWIDTH i FEET) - 5.00 
CilNSTANT CHANHEL SLOPE(FEET/FEET) - .011100 
HANNINGS FRICTIOH FACTOR - -0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
i:i:lFlHAL-DEPTH F L W  IIIFOA!IATION: --_--__----_--_____--------------------------------------------------------- 
) ) ) )  NORNAL DEPTH FLOW(CFS) 1 3 . 3 0  

TOP-  ,W!DTH(FEET) 13.00 
FLOW AREA(S$UAi?E FEET) I 9.00 
HYDRAULIC DEPTH(FEET) = .69 
FLOU AVERAGE VELOCITY(FEET/SEC. = 4.03 
UNIFORH FROUDE WUHBER = .854 
PRESSURE + H~~HE~JTUH(POUNDS) = 522.92 
AVERAGED VELOCITY HEADiFEET) : .253 
SPECIFIC ENERGT(FEET1 = 1.253 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW ItIFORHATION: -----_---------------------------------------------------------------------- 
CRITICAL FLOW TOP-WIDTH(FEET) : 12.55 
CRITICAL FLOW AREA(SQUARE FEET1 = 7.97 
CRITICAL FLOW HYDRAULIC DEPTH(FEET) = .CS 
CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) : 4.55 
CRITICAL DEPTH(FEET) : .?2 
CRiTICAL FLOU PRESSURE + HOHEHTUY(POUNDS) : 516.56 
AVERAGED CRITICAL FLOU VELOCITY HEAD(FEET) : .322 
CRITICAL FLOW SPECIFIC ENERGY(FEET) : 1.241 



HANNINGS FRICTION FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORNATION: ---------------------------------------------------------------------------- 

AVEEAGED VELOCITY HEAD(FEET) : 2.115 
SPECIFIC ENERGY(FEET) 1 5.865 

I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CRITICAL-DEPTH FLOW INFORflATION: ---------------------------------------------------------------------------- 
CRITICAL 
CRITICAL 
CEITICAL 
CRITICAL 
CEiTICdL 
CRITICAL 
AVERAGED 
CRITICAL 

FLOU TOP-WIDTHFEETI 2 59-  
FLOU AfiEA(SQUARE FEET) : 
FLOtl HYDRAULIC DEPTH(FEET1 = 
FLOW AVERAGE VELOCITY (FEETISEC. I 
DEPTHIFEET) = 4.37 
FLOW PRESSURE + HOMECTUH(PO!JHDS) 
CEITiCAL FLOW VELOCITY HEAD(FEET) 
FLOW SPECIFIC ENERGY {FEET) = 

t*C*r*.t:k*t*t%*t%******%*tt*********%**.t:*t*****P*********t****~**t*****~~*~** 
) )  ) )CHAt!NEL IHPUT INFORHATION{( ( {  ---------------------------------------------------------------------------- 

t~ORHAL DEPTH (FEET) : 4.50 
CHANNEL z HORIZ~~I~TAL/VERTICAL) = 4-00 

I 
EASEWIDTHFEET): 1 5.00 
CONSTANT CHANNEL SLOpE(FEET/FEET) : .010L00 
HANl.IIHGS FRICTION FACTOR - .0300 - ~ ~ - ~ ~ - - ~ ~ ~ ~ ~ ~ _ _ _ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOEHAL-DEPTH FLOW INFORMATION: 

) ) ) ) )  ti9RHAL DEPTH F I O W ~ C F S )  2 9X1 Id - - . . \ - . 
FLOU TI:IP- WIDTH(FEET) : 
FLOW AREA(SQUARE FEET) = 
HYDRAULIC DEPTH(FEET) = 
FLOW AVERAGE VELOCITY(FEET 
L I t i IF~Rf l  FROUDE NUHBER = 
PRESSURE + HOHEHTUfl(P0UNDS 
AVEEAGED VELOCITY HEAD(FEE 
SFECIFiC EMERGYfFEET) = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW It~FORHATION: 

CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITEAL 
AVERAGED 
CRITICAL 

FLOW TOP-WIDTH(FEET) = 4 I 
FLOW AREA(SQUARE FEET) 2 

FLOW HYDRAULIC DEPTH(FEET1 = 
FLOW AVERAGE VELOCITY (FEETIsEC.) 
DEPTH(FEET)= 4.56 
FLOW PRESSURE + HOHENTUH(POUNDS) 
CRITICAL FLOW VELOCITY HEADtFEET 
FLOU SFECIFIC ENERGY (FEET) = 



NORHAL DEPTHKEET) = 2.00 
CHANNEL Z(HORIZONTAL/VERTICAL) 4 -00  
BASEWIDTH(FEET) = 5.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) : .024000 
HANNINGS FRICTION FACTOR = .0300 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORHATION: _-_________________--------------------------------------------------------- 

CRITICAL 
CFlITICAL 
CRITICAL 
CFI1:IZAL 
CRITICAL 
CRi i ICAL 
AVEEAGED 
CRITiCAL 

******%***DESCRIFTI0N OF RESULTStt*t*t~***f*tt*t%~*ttt1**4*tt*t~*%*~tk+tt%t% 
4 l j j t 5 0  
t t 
% * f 
*S*tS**t%S~**l*tt*t*tt**~%****tt. t t 'I:t*-t**ft~*.tt~*~%*1*~*t***~*%*4*t%*t*$*~~** 

%tlSLC$*St*J*ttftttft$%t%Ctt*tt%***t$*Lt*&*t*******$S$%*~*** k$%*+$44**** t * t t  
) )))CHANFEL It iPbT INFORHATIilN(( ( (  
---------------------------------------------------------------------------- 

N(1RHAL DEPTg(FEET) = 1.50 
CHAN!!EL Z HC~?IZONTAL/VERTICAL) : 4.00 
BAsEvisTHlFE:T) : 5.00 
CONSTAtIT CHAI.IflEL SLOPE(FEET/FEET) :: -005000 
!lANNINGS FRICTION FACTOR 2 .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NURHAL-DEPTH FLOW INFORtikTIlrN- -. .. ---------------------------------------------------------------------------- 
) ) ) ) )  NORHAL DEPTH FLOW(CFS) : 55.85 
FLOW Ti!P- WIDTH(FEET) = 17.00 
FLOW AREA(SRUARE FEET) = 16.50 
HYDRAULIC DEFTH(FEET) : -97 
FLOW AVERAGE VELOCITY(FEET/SEC.) 2 3.38 
UKIFOSH FiOUDE NUHBER : .605 
PRESSUCE + EIOHENTUH(POUND5) = 998.11 
AVERAGED VELdCITY HEAD(FEET) : . I78 
SPECIFIC ENEFgY(FEET) : 1.678 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORIIATION: -------------------------------------------------------------------- -------- 
CRITICAL FLOW TOP-WIDTH(FEET) : 14.26 
CRITICAL FLOW AREA(SQUARE FEET) : 11.15 
CRITICAL FLOW EYDRAULIC @EPTH(FEET) 1 - 7 8  
CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) = 5.01 
CRITICAL DEPTt!(FEET) : 1.16 
CRITICAL FLOW PRESSURE + NOHENTUH(POUI{DS) : SSO. 27 
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) = .3YO 
CRITICAL FLOW SPECIFIC ENERGY (FEET) : 1.547 



%%%%%%t*%%%%%%*SS%%%%%%%%**%t%t%%%%%$tItt*%t*%%%%t%*%*%$~*%%**%%%%%%*%%%%*~% / ) ) )  CHANNEL INPUT iNFOBtlATION( ( ( ( ............................................................................ 
4 NORMAL DEPTH(FEET) I 1 .SO 

CHANNEL Z HORIZONTAL/VERTICAL) 1 4.00 
BASEWIDTH 1 FEET) : 5.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) = .005000 
HANNINGS FRICTION FACTOR : .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORHATIOII: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORMATION: 

------+--------------------------------------------------------------------- 

%*~%*tt%%*%*?%*~%*St%ttIr**%**~Z%%%%%t~ktttt1:.t?tt1:~***%$t%**%~*%%*%*%%*%*%$k*t% 
) )))CHANNEL INPUT INFORHATION(((( ---------------------------------------------------------------------------- 

NORMAL DEPTH1FEET) = 1.00 
CHANNEL Z HORIZONTAL/VERTICAL) = 4.00 
SASEWIDTH 1 FEET) r 5.00 
CONSTANT CHANNEL SLOPE(FEETIFEET) : -003500 
HANNINGS FRICTION FACTOR = -0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
EIORHAL-DEPTH FLOU INFORHATION: -----_-____--___-__--------------------------------------------------------- 
) ) )  ) )  NORMAL DEPTH FLOW(CFS) = 20.56 . . 
FLOW TOP- UIDTH(FEETI 1 13-00  
FLOW AREA(S0UARE FEET) = 5'. 
HYDRAULIC DEPTH(FEET) : 
FLOu AVERAGE VELOCIII(FEET/Sff6! 
UNIFORM FROUDE MlJHeER - .480 
PRESSURE t HOMEI~TUH(P(IUNDS) : 
AVERAGED VELOCITY HEAD(FEET) 2 

SPECIFIC EIIERGY(FEET) : 1.OEO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFOEHATION: ------------_---_-_--------------------------------------------------------- 
CRITICAL FLOW TOP-WIDTHNEETI z 10.33 
CRITICAL FLOW AREA(SUUAEE FEET) = 5.11 
CRITICAL FLOW HYDRAULIC DEPTH(FEET) I .49 
CRITICAL FLOW AVERAGE VELOCITY (FEET/SEC. ) = 3.99 
CRITICAL DEPTH~FEET)  = .67 
CRITICAL FLOH PRESSURE + MOHENTUM(POUIIDS) 251.51 
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) = .247 
CRITICAL FLOW SPECIFIC ENERGY(FEET) = .Y 14 
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* * S * * * S * * ~ S % * ~ t S * ~ * * * * t % * % * % % * * ~ * % * % * t * * ~ * % % * % * * % * * * * % % % % % % * * % % % % * . t * % % % % % % % *  
))))CHANNEL INPUT INFORHATION( ( ( ( ............................................................................ 

NORHAL DEPTHREET) = 1.00 
CHANNEL Z (HORIZONTAL/YERTICAL) : 4.00 
BASEUIDTH(FEET) 5.00 
CONSTANT CHANtiEL SLOPE(FEET/FEET) 2 .003300 
HANl4INGS FRICTION FACTOR = -0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORWATION: ---------------------------------------------------------------------------- 

I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CRITICAL-DEPTH FLOW INFORHATION: ............................................................................ 
CRITICAL FLOW TOP-WIDTH(FEET) = 10.50 
CRITICAL FLOW AREA(SBUARE FEET) = 5.33 
CRITICAL FLOW HYDEAULIC DEPTH(FEET) = -51 
CRITICAL FLOW AVERAGE VELOCITY (FEETISEC.) = 4.04 
CRITICAL DEPTH(FEET) = -69 
CRITICAL FLOW PRESSURE + HOM~NTUH(POUNDS) : 267.1s 
AVERAGED CRITICAL FLOW VELOCITY HEADFEET) : .253 
CRITICAL FLOW SPECIFIC ENERGY(FEET/ : .341 

**%**t%%s*%t%*tS*%S%t*%****%*%*t.$%%%*t*%%%%S*~*t%%~%%%#%**%*%*%%%%~**%%*#%*% 1 ) ) )CHANNEL INPUT INFORHATION( ( ( ( ............................................................................ 

I 
---- 

I 
I CONSTANT CHANNEL SLOPE(FEETIFEET1 1 .027500 

MANNINGS FRICTION FACTOR = .0300 
I 

_ _ _ _ _ _ _ - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ~ ~ _ _ ~ ~ _ ~ ~ - ~ ~ ~ ~ - - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
NORHAL-DEPTH FLOW INFORHATIO!4: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - - - - - - - - - * - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

CRITICAL-DEPTH FLOW INFORHATION: 

CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
AVERAGED 
CRITICAL 

FLOW TOP-WIDTH(FEET) 14. 
FLOW AREA(SBUARE FEET) : 
FLOU HYDRAULIC DEPTH(FEET) = 
FLOW AVERAGE VELOCITY (FEET/SEc.) 
DEPTH(FEET): 1.17 
FLOW PRESSURE + HOHENTUN(POUNDS) 
CRITICAL FLOW VELOCITY HEAD(FEET) 
FLOW SPECIFIC ENERGY(FEET) s 



%%%~S~%*%%%%%~t*%tt~t%%%%t%~*%%%%~.t%%t%%*%%%%%%*%%%%%*%~*%*%~*%%$%%%%*%%%%%* 
))))CHANNEL INPUT INFORHATION(( ( (  ---------------------------------------------------------------------------- 

NORHAL DEPTH(FEET) = 4.00 
CHANNEL Z HOR~ZONTTL/VERTICAL)  = 4.00 
BASEWIDTH I FEET) = 5.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) : .004900 
HANNINGS FRICTION FACTOR : .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - _ -_____________ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
NORHAL-DEPTH FLOW INFORHATION: 

) ) ) ) )  NORHAL DEPTH FLoW(CFS) = 4 9  
FLOW TOP-  WIDTH~FEES) z 37.00 

HYDRAULIC DEPTH(FEET1 : 2.27 
FLOW AVERAGE VELOCITY (FEETISEC. 1 = 
kN/FQRH_FROUDE NUHEER : , .688 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

CRITICAL-DEPTH FLOW INFORHATION: ---------------------------------------------------------------------------- 
CRITICAL FLOW TOP-NIDTHIFEET) 1 3 1  .?8 
CRITICAL FLOW AREA(S9UARE FEET) : 62.56 
CRITICAL FLOW HYDRAULIC DEPTH(FEET1 = 1.95 
C R ~ T I C A L  FLOW AVERAGE VELOCITY(FEET/SEC.) : 7.93 
CRITICAL DEPTH(FEET) = 3-37 
CRiTICAL FLOW PRESSURE + NOHENTUH~POVNDS) 125151 .Oq 
AYERAW CRITICAL FLOW VELOCITY HEADIFEET) : .976 
CRiTiCAL FLOW SPECIFIC ENERGY(FEETI = 4.348 

* * t *k* t%%%%**%St%S*$$t%*.?t* t t1 . * t$~%t%J*%*%%%** .~*%?**%~~.~~~***%%%1.%~%*%.t~%*t*  
?;))CHANNEL INPUT INFORMATION( { ( (  ---------------------------------------------------------------------------- 

NORHAL DEPTHFEETI = 2.00 
CHANNEL Z(HI~RIZONTAL/VERTICAL) : 4.00 
BASEWIDTH(FEET) = 5 -00  

. CONSTANT CHANNEL SLOPE(FEET/FEET) = .047300 
HANNINGS FRICTION FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORIIATION: 

) )  ) ) )  NORI!AL DEPTH FLOW(CFS) = 
FLOW TOP- bJIETH(FEET) : 2 
F L ~ ! C I  AREI\(SQIIARE FEET) 1 
HYDRAULIC DEPTH(FEET1 : 1 24 

AVERAGE VELOCITY (FEETISEC. ) . 8~ 

UNIFC!RH FRi:ltiDE NUHBER = 1.937 
PRESSURE + !XltlENTUH(P! _ 
AVERAGED VELDCITY H E A D ( F E E ~ )  r - - ,  -- . -. - - -  
SFECIFIC ENERGY (FEET) : 4.523 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFilfiHATION: ---------------------------------------------------------------------------- 
CRITICAL FLOW TOP-WIDTH(FEET) = 26.98 
CiiITICAL FLOW AREA(SdUARE FEET) : 43.Y4 
CRiTICAL FLOU HYDRAULIC DEPTH(FEET) = 1.63 
CRITICAL FLOW AVERAGE VELOCIT'((FEET[SEC. 1 : 7.24 
CRITICAL DEPTH(FEET) 1 2.75 
CRITICAL F L ~ ~ W  PRESSURE + HOHENTVII(PUUNDS) = 7363.83 
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) = . G13 
CRITICAL FLOW SPECIFIC ENERGY(FEET1 : 3.561 



i t ~ ~ ~ t ~ ~ ~ ~ * ~ ~ ~ t ~ ~ ~ t $ * * * t * t * t * # * * t f : * * * t t $ . t t t * * t t * * $ * $ ~ * * * t * ~ ~ ~ * * $ * ~ ~ * * ~ * * ~ $ * ~ ~  
))))CHANNEL INPUT INFORHATION( ( (  ( ........................................................................... 

NORHAL DEPTH(FEET1 = 1.60 
CHANNEL Z(HORIZONTAL/VERTICAL) = 4 .OO 
BASEWIDTH(FEET) = 5.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) = -006000 
HANNINGS FRICTION FACTOR = -0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW IHFORHATION: ---------------------------------------------------------------------------- 

AVERAGED VELOCITY HEAD(FEET) r -229 
SPECIFIC ENERGY(FEET1 = 1.829 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATION: 

CEITICAL FLOW TOP-#IDTH(FEET) = 15.42 
CRITICAL FLOW AREA(S0UdRE FEET) = 13.31 
CRITICAL FLOW HYDRAULIC DEPTH(FEET) = .66 
CRITICAL FLOW AVERAGE VELGCITY (FEETISEC. ) z 5.27 
CRITICAL DEPTH/FEET) = 1.30 
CRITI.CAL FLOW PRESSURE + MO!$ENTUH(POUNDS) = 1164. 62 
AVERAGED CRITICAL FLOU VELOCITY HEAD~FEET) = -431 
CRITICAL FLOW SPECIFIC ENERGYFEET) 1 1.734 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I NORMAL-DEPTH FLOW INFORHATIOW: 

I 

) ) ) ) )  NORHAL DEPTH F L O ~ ( C F S )  = 
FLOW TOP- WIDTH(FEET) = 13. 
FLOCI AREA(SQUAEE FEET) - 
HYDRAULIC DEPTH1FEET) . - 6 9  
F L ~ W  AVERAGE VELOCITY (FEETISEC. : 
UNIFORH FROUDE HUHBER = 1.591 
PRESSURE + HOHEI~TUH(POUNDS) . 
AVERAGED VELIOCITY HEAD(FEET1 : 
SPECIFIC ENERGY (FEET) = 1.676 

HORMAL DEPTH(FEET1 . 1.00 
CHANNEL Z HORIZ?NTAL/VERTICAL) = 4.00 
BASEWIDTH 1 FEET) . 5.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) = .035500 
MANNINGS FRICTION FACTOR = .0300 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW I/lFOR?iATIIN: 

CRITICAL 

FLOW TOP-WIDTH(FEiT) = 15.23 
FLOW AREA(SPUARE FEET) = 12.94 
FLOW HYDRAULIC DEPTH(F[ET) : .65 
FLOW AVERAGE VELDCITY (FEET/SEC. ) : 5. 
DEPTH(FEET)= 1.28 
FLOW PRESSURE + H !~~E~TUH(POUNDS)  : 
CRITICAL FLOW VELOCITY HEAD(FEET) = 
FLOW SPECIFIC EiiEfiGY (FEET) = 1.703 







---------------------------------------------------------------------------- 
!JORHt\L DEPT!i(FEET) 5.00 
CHANiiEL Z HORI ONTALIVERTICAL) = 4.00 
i A s E B i 0 T H i i E E i i  = .oo 
C1:l:lS TANT CHANNEL SLOPE (FEETIFEETI - .0551;00 
Hktl?!INGS FRICTIIItI FACTOL = .0500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
:I!'RHrl.L-DEPTH FLOW ICF!'rRHAfIIlN: ---------------------------------------------------------------------------- 
)::)! IIORIYAL DEPTH FLO:I(CFS) = 553.55 
FLOW TOP-  WIDTH(FEET) 24.CO 

EE FEET) 1 36.00 
HYDRAULIC IEPTH1FEET) 1 

FLOW 4YEE4EE YELOCITY(FEET/$ 
1.50 

;EC.):  15.00 
Ut!IFOE!f FROUQE tlllH3ER : 2.158 
PCESS!IRE t HO!~ENTU?I(PO!INDS) = 17940.56 

IEAD(FEET) : 5.493 
' T I  - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-9EPTH FLBb! INFORKATION: 

CRITICAL FLOW TOP-WIDTH(iEET) : 52.64 
CEITI'CAL 
Cc!TICAL 
CEITICAL 
CFITICAL 
CRITICAL 
AVCRkrjEn 

FLOW AREA(SQUAAE F E ~ T )  = 66.60 
FLOW HYDRAULIC DE?TH(FEET) = 2.04 
FLOW AVERAGE VELOCITY (FEETISEG.) = 8.11 
EEPT$(FEET) = 4.08 
FLON PPESSUEE + t?9HEHTUH(POUNDS) : 14135.3; 
ccrrrcAt FLi!W YCL~~CITY F E A D ~ F E E T ~  : !.w 
FLOU SFECIFIC EliERGi'(FEET) - 5. lC!  

X ~ l ~ ~ ~ k ~ ~ ~ F l ~ t C t t ~ C t F i t I ~ ~ k - 1 . t 1 F . I . I : . f ~ t t C C C ~ ~ t % t ~ ~ ~ t ~ ~ t ' t % ~ ~ $ ~ b ~ ~ k ~ b l ~ k ~ 1 : ~ l t 4 % $ %  
)));Ct.'AtitiEL ItiP!IT I~;F!IP!!PTION(((( --_---___------------------------------------------------------------------- 

t!IlBHCL DEPTH(FEET) = 1.20 

I 
CH4,":'rlEL Z I H ~ ~ ~ R I Z U N T A L J V E R T I C A L )  : 4.00 
$A:EUIDTH(FEET) = . 00 
C0::STAIiT CHAMEL SLOPE (FEETIFEETI - .OISYOO 
N:tJtlINGS FRICTIOtJ FACTOR 1 .0500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
!!(lF,HirL-PEPTH FLOW INFORHATION: 

! I) >! NOEML DEPTH FLOW(CFS) : 25.CS 
FLI:IW Til?- lJIDTH(FEET) -- Y -60  

jdUARE FEET) = 5.76 . . 

(FEET) .60 
LOCITY (FEETISEC. ) = 4.35 

i!:iir$fiH FRGUfiE HiJHBER z 
PkES5LiRE + H(IHEHTUH(POUMDS) r 355.41 

T Y  HEANFEETI : 
lrrrr\ - .234 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -___.-----------------------------------------------------------------------  
?!:I TICAL-i!EPTil FLOM INFORHATION: ............................................................................ 
CSITiCA!. 
CKITICAL 
P:TTTPA 
\ . . > A  2 ,b*L 
CEITICAL 
:Ci:TCAL 
::::TICAL 



$t*$*t$**$DESCRIPTIflN OF RESULTStt*$ttt$tttt**$tt$t$tt$$ttt$ttt$t$***t*t*t*~ 
$ STA 462+75 * t 

f 

t t $ t S i ~ t f i t t ~ t ~ $ $ t t t ~ t t t $ $ % 4 t ~ C t t t t t $ ~ t $ $ ~ * * k ~ $ ~ ~ ~ ~ * $ ~ # $ $ $ ~ t ~ ~ t ~ $ ~ ~ ~ ~ * ~ l t ~ ~ t  / ) I )  )CHAl{NEL INPUT IIIFORflATION( ( ( (  

I NORHAL DEPTYIFEET) = 3.40 

i CHANNEL Z(H!~RIZONIAL/VERTICAL) : 4.00 
BASEWIDTE(FEET) = .oo 
CONSTANT CHANNEL SLOPE(FEET/FEET) = .044400 
HANHIXS FRICTION FACTOR : .0300 

) ) )  ) )  IiORt!AL LEPTH FLOW1CFS) : 673.70 
F L C ~ ~ !  TOP-  IJIDTH~FEET) : 27.20 
FLN; AREA(SBUASE FEET) : 36.24 
5YDSAULIC DEFTH(FEET1 1.70 
FLOW AVERAGE VELOCITY(FEET/SEC.) : 13.5 
UNIFORH FRCUOE NUKSER : 1.968 
FRESSUEE + HOHENTUH(POUf1DS) = 22291 
AVERAGED VELOCITY EEAD(XET) : 3.296 
SFECIFIC ENERGY (FEET) = 6.686 ~ ~ _ ~ _ _ ~ ~ _ _ _ _ ~ _ ~ ~ _ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ - ~ _ _ - - ~ ~ ~ - - ~ ~ - ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
CRITICAL-DEPTH FLOW INFORHATION: 

CRITICAL 
CRITICAL 
ZEITiCAL 
CE!TICAL 
CZITICA! 
CZITICAL 
!'!'iERAfED 

- - - - - -  - 

T t * l  t k * i t l@E$CRIFT IoN OF RESL lTSt%%4t t * t t  kl kt t1-f**t*1 tf11tt$tI:$%t*l*$tj?? * STA 464+00 t 

NORHAL DEPT!!(FEET) = 2.70 
CHANNEL Z{HORIZ~N~AL/YEXTICAL) . 4.00 
EASEIIDTH:FEET) : .00 
CONSTAFIT CHAIII~EL SLOPE(FEET/FEET) = .031400 
IIANNINGS FRICTIii::' FACTOil - .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HOEf!A!-PEPTH FLiliJ INFOEHATION: 

1 ) ) ) > NCE!iAl. $Et;i! FLQU(CFS) I 306.38 
FLCld TOP- w ~ Q T H ~ F E E T )  : 21.60 
FLOW AREA(SI:!!~.&EE FEET) = 2'3.16 
HYDRAUClC GEI  TH1FEET) 1 1.35 
FLOW AVERAGE vELOCITY(FEET/SEC.) r 10.51 
UI4IFORI1 ch!U!E C'dYbER = 1.594 
PRESSURE t HC!lE:/Tl::I(PilU!.lDS) r 7875.94 
AVERAGED VfL!lCITY !iEAS(FEET) = 1.714 
SPECIFIC C:?:EGi'i?EEi) 4.413 --------------_-_-----------.----------------------------------------------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DfFTH FLOW INFGREATION: ............................................................................ 

CRITICAL 



t t t $ t t t t t r ~ E S C R I P T I f l N  OF RESULTS*tt%.t%kr%*t*t***t**tt%4ft$#f****$%%k$$*t*tt+ * STA 4 7 3 t 0 0 -  t * * 
$ * 

i 
**ktl~tt**1*t*tl**~*~***.t t#~****t**$t*t*~1**t#1*t**t**t**kt*tt t t*t**t1*tt*%* 

t%t~t*t**St***S*ltt~til~*ttt*1t*t~1*~t*I~~~*%t~*~~*t**~~*t*%*~tt*tt~****t~t* 
) )  1 )CHANNEL IHFUT INFORIATION: ( (  ( + 

............................................................................ 
I 1 N?RHAL DEPTH(FEET) : 1.40 

HORIZO!~TAL[VERTICAL) : 4.00 
I 
i CONSTANT CHAf.I!!CL SL~PE(FEETIFEET)  z - 0 1 2 7 0 0  

XAYHIYSS FRICTiOi l  FACTOR : .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IiORflAL-DEPTH FLOU INFORMTION: 

) ) i !  t{?RHAL DEPTH F!OH(CFS) : 77.05 
FL I?~  TOP-  WIDTH(FEET) = 16.20 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CSITICAL-DEPTH FLOW INFORHATION: ---------------------------------------------------------------------------- 

F L l N  TOP-HIDTH(FEET) 15.94 
FLOW AREA(S9UAEE FEET) r 14.52  
FL0Y HYDRAULIC DEPTH(FEET) : .90 
~ i o ~  A V E R ~ S E  VELOCITY ( F E E T ~ S E C .  = 5 .  
DEFTH(FEET1 z ! .37 
FLOW PFESSURE + H~~~EHTU~(POUI:DS) = 
CXITICAL FLBN YELGCITY HEAD(FEET1 : 
TilI~l! S P E C i F I i  E.:!CRG'I'(FEET) : 1.817 

I ~**$l t t * t * : tJ~t tXt*** t * . I * t * *X*t***~. I : t * ****%*tX*** t * t * *~*$t**%***~*~****$**%t*  
) ) )  )CHA!i!iEL INPUT INFO!flATIllN( ( (  ( --------------_---_--------------------------------------------------------- 

HORHAL f lEPTy( rEtT i  I I.$ 
CHIllNEL Z J R ~ P ~ ! ~ ? ! T I L / V E I T I C A L ~  : 4.00 
8dSEWIDTH FEET) : 5.00 
CONSTANT CHANNEL s!?PE(FEET/FEET) = .O;E600 
XANNINGS FRiCTIO!{ FACTOR = .0300 

- - - _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - " - ~ - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
!i4REAL-DEPTH FLOW INFORfiATION: ------------_--------------------------------------------------------------- 
)!,)) NORHAL DE?TH F CW(CFS) I 228.65 
FL(1W TOP- WIDTH(TEET \ : 19.40 
F!l'la AilEA(Sl!VARS FEET) = 21.36 
HYDRAULIC DEPTH{FEET) I .  1 5  
F L ! N  AVERAGE YELI:~CITY (FEETJSEC.) I 10.41 
U!I!F[iRH FROUSE NLiflEER - 1.725 
PEESSUEE t EI:~?E!JTUH(POUHDS) : 5604.25 
AYERAGED VEL1)CITY HEAD(TEET) = 1.683 
SPECIFIC ENERGY (FEET) 3.4b3 

P l T T r ?  
,,..A 1 Ll-AL 
C X T I C A L  
CRITICAL 
CRITICAL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- I jC? :H  FLr;ldl INFilRRATIObl: --_------_------_-_---------------------- 

FLfjW TOP-WIDTi!(FEET! I 23.78 
FLOW AEEA(S0UARE FEET) = 23.77 
FLOW HYDRAULIC bErTH!FEET) : 1.42 
F L W  AVERAGE VELuCITYiTEET/SEC.) 1 .h 
DEP?H(FEET) : 2.15 
FLOW FRESSUfiE + HI!HENTUH(POU?IDS) -- 
CRIT iCAL FLOW VELOCIlY HEAD(FEET) I 

FLOH SPECIFIC EKERGY (FEET) : 3 . 0 5 9  



1 1 $***%4ttttDESCRIPTION (IF RESULrS*t**%**%****$$t%:C#t*$%#tf*.t**l:***$*##$*$k$*% 
I t STA 491t00 * 

~IQRHAL DEPTH(FEET) - I -30  
CEAN!<EL ~~HORIZONTAL/VE!TICAL) 4.00 1 6 l i i i l I D i H i F E E T l  : 5.00 
CCFISTANT CHANNEL SLOFE(TEETIFEE1) - .014800 
tlANt<Ih'GS FRICTIOIi FACTOR -- .OS00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
!iOAHAL-BEPTH FLOW INFORHATION: ----_-----__------_--------------------------------------------------------- 
) I ) ! )  /IORI:A: DEFTH FLOGI(CFS) r 71.33 
F i W  TilP- WIDTHtFEETj - 15.43 
Fi.02 AREAISQUARE FEET) r 13.26 
k'YPRAiJL IC DEFTH(FEET) = -56 
FioW AVERAGE YELOCITY (FEETiSiC. 1 5.39 
U:4IFOR:I FROUGE NUHBER - 1 .G22 - -- 

PFESSVRE + ROKENTUH(POUHDS) : 11~0 .10  
AVEEAGED VELOCITY FEAi!(FEET) : -449  
SPECIFIC EXEEGY (FEET) - - 1 - 7 4 ?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CEITiCAL-DEPTH FLOW INFORCATION: ............................................................................ 
CRITICAL FLOW TOP-WIDTi(FEET) : 15.52 
CRITICAL FLOl! AREA(SGI1ARi FEET) = 13.49 
CEITICAL FLON IIYDRAULIC OEPTi!(FEET) : .87 
CRI!ICCL FLOW AVERAGE VELGCiT'i'(FEET/SEC.) 5 - 2 9  
CRITICAL ~ E ~ T H ( F E E T )  I 1 - 5 1  
C2ITICAL FLOG FEESSLICE + HD"EN:Ufl(POUNDS) : 1119.84 
AVEKAGED C4ITICAL i l G $  YEL<iCITY HEA?[FEE:) : .454 
CZITICLL F iGi i  S?iC!FIC ~ ~ ~ E R G Y ( F E E T )  r 1.749 

t4*ft*t* l tDESCSiFTIO!{ OF R E S ~ L T S t l t i l t k k t t t t C f t 1  Cl i t i  t-CIt I t t r k i  t c k t i k * t ! t l  k t  
1 STA A 9 3 3 0  ‘r 
f 

i 
* * 

t t t t t t  t t t t  l T t t t t t t  CirtitC t . t k # t t % * t 1 * % * t k . I ~ V + * t t t T * * * f  ki$**%k$$$t*tttttitkkttt 

NiIRHAL CEPTH(FEET) : 1.80 
I:HAI!I!EL ! HGEI?~HTAL/VERT~CAL) : 4.00 
EASENIDTH 1 FEET) 1 5.00 
SONSTANT C H A N ~ ~ E L  SLO?E(FEET/FEET) = . E S ~ O O  
KANNINGS FRICTIOfl FACTOR - .0500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
t.lORHAL-PEP?!! FLOW INFOEHATION: ---------------------------------------------------------------------------- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOU IHFORKATIiJti: ---------------------------------------------------------------------------- 



t%tttttt%tfiESCRIPTI[~]{ OF RESULJSl*%tkt%$*4ttCIi:tt*%*ttk+I!t$tt%td#t%%%ttkt*tt 
SJA 493+20 $ 

t t * t 
S~lttt*ttSt*kt%lt*Cttk111**%kt*$*t$%**tt%*kt***tt*%%~4~*~tI!i**~**~~*tt%tt*~% 

st*** t t t t ~ ~ t t ~ ~ t r t * t * t t t t * t t ~ r * t * t * . t t t i ~ * * t * $ * t ~ r t t t t t t t . t . t t . t ~ ~ t t * ~ t t * t t t * . t * t *  
)))lCuA%!iEL INPUT INFORRATION(({: ............................................................................ 

&39Ek! DE?JH(FEET! : 4.40 
E!AHk!Ei ! HFRIZONTAL/VEETICAL) 1 4 -00 
fi%iidICUi I FEET) : 5.00 
C!i i iS TAtiT CHI?Ht!EL St5?E{iEiT/FEET) 2 .006400 
I!A.'!:I!t/GS FRICTIO:! FACTCIR -- .O200 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
!!:!$!!AL-PEPTH FLOlr' IEX'I9HATIilN: ---------------------------------------------------------------------------- 
! ) : ) )  ~KMAL DEPTH FLOB(CFS) : 711:;.0? 
F!+3 TOP- ~!IDTH(FEET) = * 43.20 
F:i:iiJ AREh(SG':!A?E FEET) r :?'?. 33 
f l . . O -  . ! t ,  1 - :  2.;:L!,!2il~; DEPT.~~(FEET) : 2.27 
FLi:iii AYEEASE \ ! ~ E L ( ! L I T ' / ( F ; ~ T / ~ . )  I 7 . 1 2  
ii:iIF<t~~ FEfiIJCE f{:ljfBE$ :: .7?$ 
n n r n e  .*,..- , ,,-,- JJRE + #)yEt{Tijfi( F:;ti!!{$.?) I 1PS77.95 
A::EEAGEfi VECCCITY HE$Q:F~ET~ : 
n q r y r r  

. i 8 7  
; r : j~ i t  I C  E!lEEGi'(FEET] z 5.187 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C2;j'ICki-EEfTH F!I)W I~~F[IR~~ATI[!!!: 

---------------------------------------------------------------------------- 

;.!.:c:;LF? ..:..: ,,.-.. 5' ,. -.- c!;: I I:;,! 

); :,) N!;Er!AL PEPTH F ( ~ : ~ K ( c F s ~  : 975.49 
r! ,!;,I 7i)il- . . . . ,  ..., lIIDTH!FEET; - 2?. 50 



t t t - * t x t t r t D E S C R I p T I f i N  OF REsuLTstttttcrtt*****ttt*-ttrrttt.rt.!r4tttttrttttt**t 
t STA J?G+SO t 



*%tt*%t**tDESCRIPTIOH OF RESULTS*t*ttt~tkt~%*1kt1.$I*ttt$%It1%ktJ-tlittt***44I 
$ S T A  $ 
1 493t00 - $ * % 
* S C S t 4 t * t t ~ l S l t t ~ t t $ k I * * f I t * % t t l f t * % ~ ~ t 1 k * $ ~ * 4 4 k # % T $ * % ~ $ ~ ~ t ~ l ~ t ~ k * $ $ ~ I ~ $ * T t t  

NORNAL DEPTH(FEET1 = 2.20 
CHAIiNEL Z1lf!E~:0t!'~A!/YERTICt!L) = 4.00 
BASEUIDTH~FEET) 5 - 0 0  
C?HSTANT CtIAEiHiL sLoPE(FEET/FEET) = .005000 
HAHtiINGS FRI iTIOI i  FACTOR : .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -------------.-------------------------------------------------------------- 

HBEHAL-DEPTH FL(1W INFORHATION: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CEITICAL-DEFTH FLOY INFORMATICK: 

FiO! TCP-XID?H(FEET! = I? .  i2 
FiBW b:Ei{:QIJ&RE FEET) I 2i .X 
i i-62 EYPEBULIC EEPTH(FEET) z i.11 
FLOW AYE?dGE VELOCITY (FEETISEC. 1 I 5.98 
PEPTx(CEET) 1 l . 77  
iL f i l !  FRE$.Y!jF:E t H~~$NT/JH(~$~!:FS) : 2421.92 
CSITiCCL i/EL!JCIT'/ HE~,B(FEET) r .555 
'iliir S;i,"T' -'"-9' 
: Y rLrl!, t::Ll;i;y(FEET) I 2.522 

:!041YAL PEPTHiFEET! I 3.20 
CHAIIMEL ! (t!?E!,70HTAL/VEETiCAL) 1 1.00 
PASEWIDTH!iEET! : 5.00 
C!:IISTANT CHAI.li.IEL SLCPE(FEET/FEET) = .005;00 
HANNINGS FRIC!IOtl FACTOR : .C300 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KOSfiiiL-DEPTH FLOW INF!'RHATION: ............................................................................ 
!)!!! !i3RtIA! CE?T!! FLOW(CFS) - 395.51' 
FLcllil CIIDTli(FEET) - 30. tzO 
FLCi! A f i E A ( S 4 V A R E  FEET) I 5.. '36, HyDn t , , , - - ~ ~  *,I;; PEPTH(FEET) 1 !.$t8 
FLOG AYERAGE VEL(IC!T';(F~ET/SEC.) = 5 - 5 7  

! iislF!!E.I! rR$lJDE }jIJHaEi( I .r;93 



t t * * t t t r % t D E S C R I P T ~ ~  (IF ~E$ULTSt t t~ t$ t t t t t t t *%t t%t t t t%t~ t t * * t%t1*$*~%%*4t t *  
t S T A  500+60 * 

: > ) ) ?  GOR5AL DEPTH F L W ( C F S ~  I 557.55 
rl . ;!I.I Ti,2- . . C~IDTH(FEET! = . 2 6 . ~ ~ 0  
FL(t!.: 6Ec i (z ! j $AEE FEET) z 4 2 .  
H?P?:gLIC ~ E P T H ( F E E T ]  : i.&O 
iLl:;u dVEE&E VELOCITY(FEET/SEC.) : 1i.G: 
!!!/I'fi$:! FR(I!I;E NLlnE[J, - 1 .;<i$ 
P$ESSU;E + HOH~} {T !~A(F"#DS)  : 168S6.27 
;,VEFA.:EE \JE:<]CITY HEAD(FEET) z 2.4.51 
SPECIF IC  ENEEGY (FEET) 5.3.51 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C3 IT ICAL-FEFTH FLOW I t / iUEHATIO/4:  ---------------------------------------------------------------------------- 
CZITic;;: 't!:tg TC;'-~!STH(FEET) : -7  - .>;. :: 



/ t t t t t t * l t t D E S C R l p l i O N  gEsarsrr t~ t t r t t r t t t~ t t t r*r t r t*r t t t r t t r i t t t~ t r r i i t r  
I t STA 505160 i 

j NOENAL DEFTt!(FEET! : 3.20 
CliAtJNEL L ~ H B ~ ~ I Z O N T A L / ~ . ' E P ; T I C A ~ )  4.00 
BASEIIIDTH~FEET) - 5.00 
CONSTART CI!AHtiEL sLOPE(FEETIFEET) = -003000 
HAA!IIHGS FAICTIOH FACTOR 1 .0300 

t4OEHAL-$EPTE FLOW It4FO!XATI!)X: 

rn ;::CIFIC nr E!{ERG~'(FEET) r 3.453 

C?!i:CAl-f!iFTH FLOW It:FI!RI!?-TIt:,H: 
---------------------------------------------------------------------------- 

'7i:ICfiL FLi l i i  TcP-i,!!"-i!rEET! : 21.!i 
~ ~ : T T - I  . > : & .  ik,"L FLQ!; / : ~ [ ~ ~ 5 . ' ~ ~ ! ~ ~ ~  F[:Fjl : ?r; 4 3  '. - . 
ii;:TiCA! y'!$i,d!;i:< ? E F ~ ~ ( ' E E T )  r 1.2: 
- . r r r , , ? , (  
; ; i :  .L..-.L FLiliJ AVERAGE +'E'!l:1C;T;'iFEET/SEC.! 6.34 
P I 1  

f 
a,E,TiCAL P$FTg[rEETi : 2.g: 
: 'F : iT I i i [  PEESSgRE + / ! [ r ! l~ ! i~ { ! i i (p i j~ t !3~ ,~  z 3383.55 
,'VEEkGE3 CEIT iCd i  FirrC i.':I$CIT'i gEAS(FEET! 1 .ti25 
.:<ITICAL iLi:l!l St 'ECl f iC E!:'EEGYiFET.T) . 2.":: 



*t t f t$t*I : tDESCRIPTION OF RESULTS*~t***~**tt*~*tttI::tt~ttt$*f*~tkit*tt*$*tt$*$t$ 
* STA 50St40 + * t 

NQRHAL DEPTH(FEET) r 1 .GO 
CHbtiNEL i HORIZONTAL/YERTICAL) - 4.00 
SA5ENIDTH 1 FEET) 1 5.00 
C?::STANT CHANNEL SL??E!FEET/FEET) : -037700 
HA!;!II:{GS FFlICTION FACTOR r .0300 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOEHAL-DEPTH FLOW 1f.IFORKATIC'N: 

!):?) CIMHA! PEFTF FLSU(CFS: : 6 6 . Y  
TOP- $I3TH(FEET! = 15.00 

FLI?U dREA(SQUAEE FEET! : 3.00 
HYFRAfiLIC DEFTiiIFEET) 1 .61: 
FLljU AVERAGE VE!GCITY(FEET/SEC.) 1 7.43 
zgif(!cM FRQGDE HIIfijSR z 1.573 
ChE5SURE + KOHENIUH ( POllNDS) : 1202.82 
AYERAGEL VEL!PCITY HEAD(FEET) 2 . FSS 
SFECIFIC ifiERGY(iEET) 1 1.858 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.C?IT!CA!-DEFTE F L N  Itiri~RHATION: ---------------------------------------------------------------------------- 
x ~ v r  .,::I , l i . A i  FL!)it T(IP-N~!T~~(FEET) = 15.13 
%:TI!;,&! F!QW A E E A ( S ~ ~ . I ~ E ~  FEET) 1 12.53 
C$iTiCd! FiOU HYZRAULIC $EFTH(FEET) z .85 
!;;jTIC,;! 'LI]!+! AVERAGE VELOCIT'~{F~ET/;EC.) : 5.21 
cR:Trcp; DE?TH(~EET!  z 1.27 
t7CITICbL FLill l PRESSURE + H~?YE!.'TUM(PI?~~!DS). 2 !04?.59 
AVECAcEC f?z:TiCA! FLi:lW ',<'i!!jCiT? HEBD(FEET) I .??2 
CP,IjICAL F!!)W SFEC:F:I: ~ ' F ~ $ Y ( F E E T ~  - 1 .693  

* r * ~ r i r C t ~ k t r t k t t t t r ~ ~ t t $ X t * t ~ t L * 1 * * t * t t : * * t A * A ~ * * ~ k * ~ t t $ * 1 : t * ~ 4 t k t ~ 4 t * ~ * ~ t % ~ t  
, \ )  ))CHAMYE! INPUT It'FOREIATi!4(((( ---------------------------------------------------------------------------- 

NOR!%! DEPTH(FEET) = 1.00 
CHANNEL Z (HORI?OFITAL/VERTICAL) 4.00 
SASEH:DTH(FEETI = .00 
C9!iSTANT CHAH~~E!  SLOPE(FEET/FEET) : .006100 
EIAff1:IIGS FRIGiIGH FACTOR : .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I.:ORllAL-DEPTH FLilll IEIFORHATION: ---------------------------------------------------------------------------- 
! ) ) ) ) !!ilR!lA! PEPTH FLlW!CFS) I 9.93 . . 
FLOW TOP- wIDTH(FEET) : 8.00 
!!ON AEEA/s!!UAEE FEET) : 4.30 
YYDRAKIC BEFTH!FEET) -50  
FL!lW AYESAGE VELOCITY (FEET/%. ) = 2.45 
U/:IFI)E'I FFQUDE !lUHRER 1 .619 
PFESSUEE + ~!O!~EHTU~~(POIIHDS) I 131.04 
AVEBAGEP VEL6C:TY HEAD(FEET) 1 .096 
SPECIFlC EHEFGY(FEET) = 1.096 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEFT! F L W  iNFDR2ATii:N: ---------------------------------------------------------------------------- 
CRITICAL FLW! TliP-W:DTH(FEET) I 6.61 ...- 

CRITI~AL FL~ I !  AREA(SQUAEE FEET) - 2 - 7 3  
CEiTICAi  FLI1I.I l!YPRhUiIC DEPTH(TEE1) 1 .41 
CRITICAL F L i U  AVERAGE VELOCITY (FEETISEC . ) : 3.64 
CRITICAL EEPTHIFEETI . c3 
CRITICAL FL?H FSESSURE + NOHENTUH(POUWDS) : 117.01 
A'JERAGED CGITICAL FLOG VELOCITY HEAD(FEET) : .206 
CRITICAL Fi i tN SPECIFIC ENERGY(FEET1 - 1.052 



**S*t~S$SS%*t~tS%Slttttttt~**f%tt%tt*ttttt**t*t*$*tt***t*t***tt*t*4*t%*tt$t* 
1)) )CHANNEL INPUT INFOEHATION( ( ( (  ............................................................................ 

NORMAL DEPTH(FEET) : 1.00 
CHANNEL z(HORIZOHTAL/VERTICAL) 4.00 
BASEWIDTH!FEETl = 5.00 
CONSTANT CHAtINEL sLOPE(FEET/FEET) -- .005700 
EIANNINGS FRICTION FACTOR - .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORHATION: -------_-------------------------------------------------------------------- 
))I)) NORHAL DEFTH FLOW(CFS) - 25.01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

CRITICAL-DEPTH FL9W INFORfldTIDN: 

i E i T I C A L  FLOW TOP-UiDTH(iEET1 : 11.11 
C R I T I C A L  FLOW AREA(SCUARE FEET) 6.16 
CSIT ICRL FLOW HYDRAULIC BEPTH!FEET) - .5S 
CRITICAL FLOW AVERAGE VEL!)CITY(FEET/SEC.) = 4.23 
CFITICAL DEPTH(FEET) = .76 
CRITICAL FLOW P ? E S S $ ~ E  + N~~HE~~TUH(POU!;FS) : 341.20 
AVERASFD CRIT ICAL FLOi l  VELOCITY HEAD(FEET) : .277 
CSITICAL FLOW SFECIFIC E+~ERGY(FEET) : i . 0 ~ 1  

t t l t i t t * ~ i ~ * t * S % t % t * t t ) . ~ * I : * * C $ % t $ 1 t Y k t k ~ t * t ~ * t ~ t ~ % % ~ ~ * t ~ ~ t $ * * * * ~ t t t * ~ * ) . ~ t * t *  
j )  )CHAFNEL INPUT It{FORHATIOY ( (  ( (  ---------------------------------------------------------------------------- 

NORMAL DEPTH(FEET) = 1.00 
CYAN:~'EL z HORI  INT TALI VERTICAL) : 4.00 
5ASEWIDTH 1 FEET f = .00 
Cl:lNSTANT CHANNEL SLI:lPE(FEET/FEET) = .055600 
/!4VNINGS FRICTION FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
!I!lSHAL-DEPTH FLOW INFORMTIOH:  

! ) ) ) )  Ni:R!lAL DEPTit F L O ~ ~ ( C F S )  = 28.64 
FLClU TOP-  WIDTH(FEET1 = S.00 
FLOW AREA!SCUARE FEET) = 4.09 
HYDRAULIC DEPTH(FEE:) = .so 
F!!:!W AVERAGE VEL~ICITY (FEETISEC. : 7.21 
UNIFOR/I FRaUfrE NUHEER = 1.7?7 
PEESS(IRE + ni l~EHTUH1Pi l l ! r lDS) 485.22 
AYERASED VELOCITY HEAD(FEET1 : .807 
SFECIF IC E:!ERGY(FEtTj 1.607 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOSI !!!FOR!~ATII:IN: ............................................................................ 
C R I T I C ~ ~  FLOIJ TOP-~!!DTH(FECT'I : 10.12 

FLOW AREAiSdUARi FEET) : 6.40 
FLOW HYDRAVLIC DEPTH(FEET1 : - 5 3  
FLUW AVERAGE VELOCITY (FEETISEC. : 4. 
DEPTH(FEET) = 1.26 
FLOW PRESSURE + HOI!ENTUH(POIIHDS) r 
CRITICAL F1.DI.I VELOCITY HEAD(FEET) : 
FLOW SPECIFIC ENERGY(FEET1 = ' 1.530 



*t*$****t*******$*1*t***Sj:*tt*t****tt***tt*t*~t%~*ttt****-t*~~~$$***~ttt$*$** 
) ))CHANNEL INPUT INFORHATION( ( ( ( ---------------------------------------------------------------------------- 

NORHAL DEPTHNEETI : 1.00 
CHAHNEL Z H ~ ~ ~ Z I Z T A L / V E R Y  ICALC : 4.00 
BASENrDTH I FEET) : .oo 
CONSTANT CHANNEL SLOPE(FEET/FEET) 1 .00Z000 
HkNNINGS FRICTION FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLON INFORHATION: ---------------------------------------------------------------------------- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-BEPTH [LOU IXFORSATIO!i: ---------------------------------------------------------------------------- 
CR!TiCAL FLO14 TOP-WIDTII!FEET! = 5.Xt 
CEITICAL FLGN AEEhjSQUARE FEET) = 1.?9 
CFIITICAL FLUIJ HYDRAULIC DEPTH(FEET) r - ?  . 
CRITICAL FLQU AVERAGE YELoCITY(FEET/SEC.) 1 3-57 
CEITi%C DEPTHiFEEi! . .70 
CZIT ICd i  FLOk FKESSURE t HO?!EETUH(PQU!4CS! 1 ~ , - l  ;i.Vi 

b.VE?bGED CEITIChL FiOH !IEL!ICITY I(EAD(FEEi! 1 -177 

IJORHAL DEPTH(FEET) : 1.50 
CiiANiKL Z (HORIZOiiTAL/VERTIcAL) : 4 -00  
BASEWIDTH(FEET) . 5.00 
CO;tSTAHT CHACNEL SLOPE (FEETIFEET) 1 . 0O:3SOO 
H:\NNINGS FRICTIGI.! FACIO? 1 .0300 

) ) ) ) )  NilRMAL CEFTH FL(r l l (Ci5) : 74.9? 
F L O ~ ~  TOP-  WIDTH:!~EET) : 17.00 
FLOW AREA(SQUAEE FEET) : l<-5C! ..... 

E'fDsAuLIC ' D E P ~ ~ ( ~ ~ E ~ ~ '  z .?7 
F!.IC; AVERAGE VELUCiTY :iEET/SEC. ) : J . 4 9  
i i i i iFilCM FROUDE NUHBES - .go3 
'~ESSIIRE + HOHIHTU!I(F~~U~;E:) : !?71.50 
AYERASE3 VECBCITY HEAD(FEET) ; ,, . G I -  77 : 
5PFCIFIC .Ft!E$G:(F.FEI) : i . b l 5  

CRITICAL FL(ii.! T~?P-I,~~?T!!(FEET) = ! 5 . 3  
CEITiCAL FLOW AiEA(SyUARE FEET) 13.?@ 
CRITiCAL FLdl l  t!IDKAbLiC ?EPTH(FEET) .88 
CRITICAL FLOW AVERAGE VELUCITY (FEET/SEC. 1 5.33 
CRITICAL DEFTIi:i! r. li : 1.34 
CRITICAL FLOW PRESSURE + HONENTUH(P0UCDS) 1246.56 
AilERAI;ED CRITICAL. FL0I.l VELOCITY HEADiFEET) = .-MI 
CRlTICAL FLUU SFECiFIC EbiERGY(FEET) : 1.782 



---------------_---------------C---_--___-_______-------------.--- 

NORHAL DEFM?FEET) = 4. no 
C H A K . ~  :'K!;,RIZMTAL/VERTIC~~~ = 4 - 0 0  
BASEUIDM\EE?) = 5 - 0 0  
CONSTANT CHANNEL SL~PE~FEETIFEET) = .OOS~CU 
HAIiNINGS FRICTIOt l  FkCTG'R = .0300 - - - - - _ - -_ -_________ - - - - - - - -~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

- - - - - _ _ - _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - -  

MORHAL-DEPTH FLOW IHFORBATION: 

))>)I HSRHAL DEPTH FLOW(CFS1 511.16 
FLOW TOP-  WICTHIFEET) = 37 -00 
FLOU AREA(S0UhRE FEET) = 84.00 
HYDEAULIC DEPTH(FEET) : 2.27 
FLO# AVERAGE VELOCITY (FEETJSEC. 1 = 6.12 
UNIFCSM FROU6E GFfBER : .?I6 
FEESSUEE + ~~OHENTUH(POUNDS) = 15919.54 
AVERAGED VELOCITY HEAD(FEET1 1 -582 
SPECIFIC ENERGY i F E i T j  : 4.582 

- - - - - - - - - - - - - * _ _ - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
- - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

CRITICAL-DEPTH FLOU It4FORtiATION: 

J ---------------------------------------------------------------------------- 

I 
NORHA: DEFTHIFEETI = 2.81 
C H A W L  ! (HORiZONTAL/ViRTICAL) : 4.00 

i ESSEUIDTH1FEET) = 5.00 
COIU'STANT CHAHHEL S!OPE(FEET/FEET) = .OOS:OO 
tiANI.III.IGS FRICTION FACTOR 1 .US00 --___-_------.--_-_------~----------------------------------~--------------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
tiOFiHtiL-DEPTH FLOU INFORHATIOH: 

- - - - - - - - - - - - - _ - _ - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - -  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -  

CBITICAL-PEPTH FLEW INFORHATION: 

FLOW TOP-i.f iDrf!iFFiT) r 21. 
FLOU AREb(S6UARE FEET) : 
F L Q I  HYDF;I.IILIC DCP?tl(FEET) = 
FLOW AVERAGE VELOCITY(FEET/SEC.) 
DEPTH(FEET1 1 2.36 
FLOIJ PRESSUSE + H~:HENTUH(POU~~DS) 
CRIT!f.AL FLIIU VELOCiTY HEAD(FEET) 
FLOW SPECIFIC ENERGY(FEET1 = 



) ) ) i )  NOEEiAL DEPTH FLOW(CFS) . 25.78 
FLOQ T!>?- ,w:DTH(FEET) 1 13.00 
~1.01: A?EA~S$UAF;E  FEET) - 9.00 

I 
t t t t * % t % t % D E S C R I P T I O N  (IF RESULTS**%*$*****%**%%**%~.L*tt**%%t%t*t%t~%**$**t*~ 1 * 521t00 # 

i : % * 1 *%****%*%**t~%*******%**%*t%%%$%*******t***$%***%*#******~********%**%****** 

ZYERAUL I Z  'PEFTH(FEET) ' = .69 
FLM AVEEASE VELOCITY (FEET/SEC. 1 = 2.36 
UNIFOR? FROUDE NUMBER : .607 
PRESSURE + H!:IHENTUH(POIIHDS) = 382.34 
AVERAGED V E L ~ C I T Y  HEAD(FEET) = -127 
SPECIF IC  E!!EEGY(iEET) :: 1.127 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRIT IChL-DEPTH FLOH It!FGRllATlON: ---------------------------------------------------------------------------- 

< 

C E I T i C A L  
C R I T I C A L  
CEITICb'I1. 

**S%~**%*%tSt****t*t**t%t%$*%****%*******%********%%*********~%*%%t%t%*1:**~* 
) ) )CHANNEL INPUT INFORHATIOH( ( ( (  ---------------------------------------------------------------------------- 

t4ORHAL DEP:H(FEET) = 1.00 
CHANNEL 2 (HORIZONTAL/VERTICAL) 4.00 
lASEHIDTH(FEET)  = 5.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) : -005603 
HAtiNINGS FFIICTI0:I iACTOR = -0300 

i i O U  TOP-WIDTt!(FEET) = 1 l .OP 
FLO; AREA(SQUARE FEET) 2 6.13 
Fi i ! ; i  H ' iDRAl iL iC DEPTH(FEET) = .55 
ii~!~ Av;exE VELOCITY (FEET/SEC. 1 = J .?I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
EJORHAL-DEPTH FLOW INFORHATION: 

FEF!E!FEET! = .76 ' 

iL!!CI PRESSURE + IYOHENTUH(POU~IDS) - JZ7 
i 2 i T i C k L  i L ? i  VELOCITY HEAD(FEET) -275 

tb.ti:ki Cl:~.%.Lii6ttt l l i f  ktIlt$C$.i:t.i#CCI$#*t#.~k~t*i%$t-t$t~~~?~.k~~%l?t%t1.t-t#$t*:t$.tt 
)Ct!A!;!XL Ii!?!!T ~ I : F O E ! I A T I I ~ I ~ ~  ((i ............................................................................ 

HIIERAL DEPTHIFEET) . 1.20 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOEHAL-DEPTH FLOW II!FOEHATIOW: ............................................................................ 
) ) ) ) )  N(1fitlAL GEPTH FLOII(CFS) - 147.41 

T,:IP- KIT(TH(FEET) 1 15.10 
:L(I!~ AEEA(S(JJ~EF FEE:! z 1 j . Z  
U Y D C A ~ '  4 ,  ,, :'+ 1" D C P T H ~ F E E T )  : .86 
FLOCJ AVEEAC: VEL':'CI:Y (FEET/SEC. ) = 11.12 
UIIIFOIIEI FRGUDE HUIIBER - 2.111 
PHESSUKE t t i l :~HiNTUK(f? l l t lDS) r 3622.10 
AVERAGED VE!!:CITY $EAD(FEET) . ! .?I9 
S P E C I F i C  {FEET)  . 3.219 

C E I T I C A L  
C R I T I C A L  
C E I T I C A L  
C ? I T I C A L  
C R I T I C A L  
C R I T I C A L  
AVERAGED 
C R I T I C A L  

FLOII  TPF- t l iPT f i jFEET!  r 20. 
FLi l l !  AREA(SQUARE FEET)  = 
FLGI  HYDRAULIC DEFTH!FEETl : 
FLOW A Y E S A G E  VELOCITY(FEET/SEC.) 
DEPTl i (FEET) - 1.90 
F L r l l j  FRESSURE + HOFIE~ITUH(POUNDS) 
CRITICAI.  FLOW VELOCITY HEAD(FEET) 
FLOU S P E C ~ F ~ C  ENERGY(FEET) : 



I * t*$$~t* t%f t t$ l*%t~ .c t$$ t%*l%*t~ t~ t t t t t t * t4k* t t~ l* t** t$~$$$$*** t t**$*~%%~*~t$  
))))CHANNEL INPUT ICFORHATION( ( (  ( ---------------------------------------------------------------------------- 

I NORHAL DEPTH(FEET1 : 1 . 5 0  
CHANNEL Z HORIZOtITAtIVERTICAL) = 4.00 

I SASEWIDTH I FEET) z 5.00 
CONSTANT CHAC!iEL SLOPE(FEET/FEET) : - 0 6 2 2 0 0  

! .  MAHNINGS FRICTIOH FACTOR r: - 0 3 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORHATIOG: ............................................................................ 

AVERAGED YELOCITY HEAD(FEET) = 2 . 2 1 3  
SPECIF!C ENEEGY(FEET1 : 3.713 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FL(tW IHFORHATION: 

CRITICAL F L O ~  TCP-NIDTH(FEET) : 22.48 
C R I r i C d L  FLOW A3Ek(S9U,ASE FEET) = 50.02 
[ IAITICr lL FLO:! Hi'DRAULIC !!EPTH(FEET) = 1 . 3 3  
CRITICAL FLClY AVERAGE VELOCITY (FEET/SEC. ) : 6.56, 
CRITICAL D E T i i f F E i T )  : 2.19 
CRITICB!. F i < G  PEESSURE + H0HENTUH(FOUI~FS) 4117.14 
AVFFLGEG CE!T!Cb! F L N  VELUCITY HEAD(FEET1 1 .666 
Cfi!IICAL F L ! 3  SFECIr!C ENERGY(FEET) : 2.353 

I WB@HAL DEPTH(FFET) : 1 .oo 
CHANNEL ~(HIIRIZ?IITAL/VERTICAL) - 4.0? 
SASECIGTHIFEETi : 5.00 
C!I!CTAtiT CHAM!:EL SLOPE(FEET1FEET) = .OOi50? 
HANNINGS FRICTION FACTOR - .0500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORNAL-PEPTH FLOW INFORMATIOt4: ................................................. 

. . 

A Y E X E D  VELOCITY HEID~FEET! : . I ? $  
SFECIFIC EI.!EfiG'fiFEET] .: 1 . 1 4 8  

I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CZITICAL-PEPTH FLOU INFORZATION: __--_----------------------------------------------------------------------- 

CZ;TiCAL 
CRITICAL 
I'?:TICAL 
CRITICAL 
CSITICAL 
AVFRAGEP 
CRITICAL 

i l [ f W  TOP-UIPTH(FEET) : 11 
FLOW AfiEAiSOUARE FEET) : 
F t  0;: HYDRAULIC DEPTSIFEET) = 
FLCIN AVERAGE VELOCITY (FEETISEC.) 
FEPTH~FEET)  .7? 
FLOU FSESSUBE + HOHENTUH(PFUNDS) 
C X T I C A L  FLOW VELOCITY HEAD(FEET 
F L d u  SPECIFIC ENEAGY(FEET1 = 



%*t%*~%***t**S****t****~t***t*****t**%* *%*t***%*k%*$%*****%*$S*********%***% 
) ) )  )CHANMEL INPUT INFORHATIOW( ( (  ( ---------------------------------------------------------------------------- 

tiORHCL DEPTH(FEET) I 1-60 

COl'ISTANT CHANNEL SL!lPE(FEET/FEgT) : .005?00 
MANNINGS FRICTION FACTOR = . 0 ~ 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORHATIOM: 

) ? ) ) )  NOEHAL DEPTH FLOW(CFS1 - 65.26 

CEITIZA! FLOW FKESSURE + HnHENTUF!iPOU!~SS) = 1066.50 
AilERhf;FD CEITICRL FLilL! YELCICITY ?1EAg(FEET) - .;I$ 
CEiTICB! FLOW SPECIFIC EHERGY(FEET) = !.6?3 

I l i b  f,! I I!~:FIIAL DEPTH(FEETJ 1 2.00 
CHA?!NEL Z I HB~IZ!)NTAL/VERT~CAL) 4.c"  
E~~~EI~IDTEIFEET) = s nc 
CCXSTANT GHANHEL S L O P E ~ ~ ~ ~ T ~ F E E T )  : .058100 
S:!:HIttGS FRICTION FACTOR - .0300 ~ _ _ ~ ~ ~ - - ~ ~ ~ _ ~ ~ ~ ~ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOBHAL-DEPTtl FLOG; INFGEIIATION: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
_ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - ~ - - - - - - - - - - - - -  

CRITICAL-SEFTH FLOU Il!FflEKATIoN: 



SS********S***********S********S*******$.t*********t************************* 
) )))CHANNEL ItIPUT INFORHATION( ( ( (  ............................................................................ 

NORHAL DEPTHiFEET) . 5.00 
CHANNEL 2 HORIZONTAL/VERTICAL) = 4.00 
SASEUIDTII I FEET) = 10.00 
CONSTANT CHANNEL SLCPE(FEET/FEET) = .002700 
HANNINGS FRICTIOM FACTOR : .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FBRHAL-DEPTH FLOW ItIFilRHATION: 

) ~ ) ) ) H O R H A L D E F T I ~ F L O W ( C F S ) -  793.15 
FLOW TOP-  WIDTH(FEET) : 50.00 
i!(!4 A R E A ( S ~ U A K E  FEET) = 150.00 
HYDRAULIC DEPTHKEET) = 3.00 
FLOg AVERAGE VELOCITY(FEET/SEC. ) = 5.2 
UNiFORfl FROUDE IiUHBER . .536 
PRESSURE + HOHEIITUH~POUNDS) 1 26266 
AVERAGED YELOGITY HEAD(FEET) = .431 
S?tSIFIC ENEBGY(FEET1 = 5.431 . -- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATIOI: 

CR!TICAL 
CAITICAL CEIT' " " '  

l2 . ,HL 

CRITICAL 
C? I i IC l i L  
CRITICAL 
AVEgAGEC 
CRITICAL 

FLOW AEEA(SYUARE FEET) r 91 -53  
FLOW HYDRAULIC CEPTH~FEET) 1 2 . 3  
FLOW AVERAGE VELOCITY(FEET/SEC.) : 3.53 
DEpTii ! iEEi) r 3 - 4 9  
Ftf!lJ PT;ESSIJRE t 29~E:{Tun (P? ' r l l : ~~  - ? I n 1  - 22  
CF;i:ICAL FLilU YELICITY HEAD(FEFT) 1.157 
FLBH SPECIFIC E?!E#GY(FEET) = 4.85: 

CONSTANT CHAH~I~L SLOPE(FEET/FEET) - -005600 
HA!iI?IE!GS FRICTION FACTOR : .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - - - _ _ - - - - _ - - - - - _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - -  

NORHAL-DEPTH FLOM I?!FORHATI@N: ---------------------------------------------------------------------------- 
) ) ) ) )  NORIIAL GEPii! FLO\!(CFS) - 25.7S 
FLQI~' rgp -  ~{I;?,L:(.::E?) - 12.60 
FLOid AREA(SGUARE FEET) : 9.00 
HYDRAULIC DEPTt!(FEET/ : - 6 3  
fL.(JU AVERAGE VELCCITY (FEETISEC.) 2.86 
UHIFiIREt FROVTIE I:UHBER 1 .607 
PRESSURE + HQHEt?TI!H(POIINOS) -- 3C2.34 
AVERAGED !/EL'ic::T'Y HEAD(FEET) : . I 2 7  
SPECiFIC ENEEGY (FEET! 1.127 

. - - - - - - - - - 
CIIITICAL 
CSITICAL 
CElTICAL 
CRITICAL 
CfiITiCAL 
CRITICAL 
AYERAGED 
CRITICAL 

--------------------------------- 
FL(i!,l T?P-MiDTti(FFET) = ! 1 
FL83 AREA(SYUARE FEET) : 
FLilU H'iDRAULIC DEPTH(FEET) ;- 

FLOW AVERAGE VELOCITI(FEET/SEC.) 
DEFTH(FEET) = .76 
FLOW PRESSURE + HOHE~~TUH(POUNESJ 
CRiTICAL FLOW VELOCITY HEAD(FEE1 
FLOW SPECIf I C  ENERGY (FEET) = 





t t l l S t % S K t t l k l l t l % t ~ l b C t t 1 : ? % ~ % t t ~ t t ~ % % % % ~ * ~ ~ % ~ % t ~ 4 t * t $ ~ ~ k t ~ t 4 ~ k ~ ~ l t % t ~ ~ ~ ~ ~ k t  
) 1) )CHANNEL INPUT INFORHATION(( ( (  ............................................................................ 

HANliIliGS FRICTI(!N FACTI.~R 1 ' .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MUR1lII.L-DEPTli FLQiJ INFORHATION: ............................................................................ 

C2ITICAL-PEPTH FLOW INFORHATION: I - ------__-------------------------- ----------- ------------------------------ 

I CRITICAL FLPH TOP-bJIDTHIFEET) - 10.33 
CRITICAL FLOW AREA(SQUARE FEET) 5.!1 

I CRITICAL F L O W  HYPRAULIC DEPTH(FEE:) = .:9 
CEITiCAL FLO3 AVERAGE YEL~CITY(;EETJSEC.) 3.?7 
I:iiITICAL DEFTH!FEET) -- .h7 
CE;T!CAL F:!IIJ PFIESS~!AE + H!NlEHTilfi(P911NSS) : 251.51 
5YEg6SED CRITICAL FL0V YELOCITY HEliD(FEET1 2 .237 
23I:ICAL FLG2 SFiCiFIC ENiRGYiiEETi 1 .'?Id 

I i t ~ ~ t ~ t r i t ~ t ~ t t i . t t ~ t t ~ t . ~ t ~ ~ * ~ t . t t ~ t t ~ t ~ t . ~ ~ : i i + ~ t t ~ . i . t ~ i ~ ~ f ~ . ~ ~ ~ t ~ ~ ! . t t t ~ ~ t . ~ ~ t ~ t t . ~ : ~ : t  
) ; ) ,CI?A!iHEL INPUT INF:IiEiliiTi:l#(( ( ( ---------------------------------------------------------------------------- 

~ASEWIDTH(FEET) 1 ' 5.00 
CCNSTANT CHAEINEL SLBPE(FEET/FEET) - .016300 
tlA/{NIIKS FRICTIOfI FACTOR .0200 

i ! ) ) )  IjOEML DEPTH F OPI(CFS) : 11%?.!: 
FLO:i Tt!?- l i i i i iE(FEET\  : 4l.GO 

~RE~($:;JVA!E FEET) : 103.50 
?I~RAULII: EEPTH~FEET)  : 2 - 5 2  
FI  fill AVCRAGE VELOCITY (FEET/:EC.) 1! -52  
i-':!lFOKH FR1:IUDE HUESER - 1.272 - ~ -  . 

?EFS3!1sE + $9HENTU)!(P(l!!b?$s) r- 37339.23 
AVERAGED VELOCITY HEAD(FEET! : 2 .Of0 
Si'ECIiI!: ENERGY (FEET! - d.568 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - -- .- . ---------------------------------------------------------------------  

CRI T1CAi.-DEPTH FLOW Il?FORHATIOI.I: ............................................................................ 
CfiiTICA!. 
CEITICAL 
CFiTICd! 
C6:jil:Ai 
CEITICAL 
rjEIj!CA! 
AVFEAGED 

T I C A L  

FL!;W TOP-WIDTH(FEET) r: 45. 
FLGI AREA(SciUARE FEET) : 
FLfIN HYDllAULIC DEF!H(FEET) - 
;!.it$ AYEXAGE VELUCITY (FEET/SEC. ) 
DiPTl l jFEf  T )  1 5.02 
fi0U PRESSURE + Hi!HEtlTUIl(Pi~Ut!DS) 
CRITICAL FLiJii VELOCiTY HEAflFEET) 
FiOW SFiCIFIC ENE?GY (FEET) : 



* ~ * * t t S t S * * S * S S t ~ S * I ~ . r * ~ : r . 4 4 * ~ 4 . t t * * * . C * t * t * * * 4 * t * % * . r ~ % t t ~ * ~ 4 4 ~  ft.t$tt%f .$ *$4%**% 
) 1) )CHANNEL ICPUT INFOR!lATI?N( ( ( (  
--------------_-----------------------------------------*------------------- 

NORHAL DEPTA(FEET) - 2.00 
CHANNEL Z(HORIZO~~TAL/VERTICAL) : 4.00 
~ASEL~IDTH(FEET) 5.00 
COtiSTANT CHAHNEL SL(~PE(FEETIFEET) - .024400 
EANNINGS FRlCTION FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORIAL-DEPTH FLOW INFORHATION: 

) )  I ?  NORMAL DEPTH FLOU(CFS) = 228.40 
FLBW TOP- WIDTHiFEET: : 21.00 
FLilW AREA(SQUAC I - 26.00 
HYDRAULIC DEPTH FEET) : 1.21 
FLOw AVERAGE YELOCITY(FEET/SEC.) . . 8 - 7 6  
UftIFORtl FROLIDE N U W R  : 1.591 - 
PEESSURE + HOHENTL~H(FGUNDS) = . 5177.71 
AVERAGED VELOCITY HEAD1FEET) : ?I. lT?8 
SPECIFIC ESERGY (FEET) - 3.198 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

_ C - - _ _ _ _ _ _ _ _ _ _ _ L _ _ - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

CRITICAL-DEPTH FLOW ISFORHATION: 

CRITICAL 
CRiTiCAL 
CAITICAL 
CAITICAi  
CRITICAL 
C2ITICAL 
AVERAGE? 
CEI TICAL 

FLOW TOP-HIDTH(FEET1 : 23.78 
FLU# AREA(SBUA~E FEET) : 33.77 
FLOW HYDRAULIC DEPTH(FEET) = 1.42 
FLCW AVEAASE VELOCITY (FEET/SEC.) : 6 .  
DEPTH(FEET) I 2.55 
FLOW PRESSUEE + HOMENTUII(POLMDS) - 
C4ITICAL FLCil VLLOCITY HEdD(FEET) = 
iLOY SPECIFIC EHEEGY(FEET1 : 5.05; 

!KIE?tAL DEPTH(FEET) I 1.120 
CHAtCiEL L' HORIZI~NTAL/VERTICAL) = 4.00 
BASEI.IIDTH 1 FEET) - 5.00 
CO!iSIAtiT CHACNEL S!llPE(FEET/FEET) 1 .003500 
tlA/!:li!lGS FRICTIOti FACTOR r .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IlQFIHAL-DEPTH FLOW INFORHATION: ---------------------------------------------------------------------------- 
))I;) NORHkL DEPTH FLOW(CFS) = 20.32 
FLOW TOP- WiDTH(FEET) : 13.00 
FLU! AEEA(SRUARE FEET) 1 ?.oo 
ii'iDEAULIC DEPTH(FEET1 = -69  
FLGU AVEEAGE YELOCITY(FEET/SEC~ j = 2.26 
UHIFORIY FEilUDE NUHSER - .a80 
PFIESSUSE + ~~OHENTUH(P(~~I!IDS) = 328.66 
AVERAGED VELOCITY HEAP~FEET~ I .CSO 
SPECIFIC E!?ERGY (FEET) I 1.080 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

CRITICAL-DEFTH FLOlJ INFORMATION: --------------_-_----------------------------------------------------------- 
FLOW TOF-NIDTHIFEET) : 10. 
FlOW AREA(SNARE FEET) = 
FLOW H Y D R ~ ~ ~ C  MPTH(FEET) = 
FLOW AVERAGE VELOCITY(FEET/SEC.) 
DEPTH(FEFT) : .6? 
FLOW FRESSUEE + HOMENTUH(PO!INDS) 
CRITICAI. FLOW VEL9CiTY HEAD(FEET) 
FLOU SFECIFIC EIlERGP(FEET) :: 



1 1:S%t**tS*t**St*** i t** t***%*1*J:- IJ:**%*tt:d*4*%+ ttt%%4*t*%+#*%t$#**##%%$%4*$*%** 

I ) ) )  )CBAIINEL INPUT INFilRHITICN( I t ( ............................................................................ 

I NORMAL DEPTH(FEET) : 2.75 
HiIRIZOtifALIVERTICAL) = 4.00 

1 
! CiltiSTANT CHANNEL SLOPE teo0 FEETIFEETI : .084200 

HAN2INGS FiIICTIFN FACT01 : .0500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IIORHAL-DEPTH FLOW IHFORHATION: -------___-___-------------------------------------------------------------- 
1:))) NORHAL DEPTH FLOUICFS) : l760.92 
FLOW TOP- WIDTHIFEET) z 35.00 
FLOW AREA(SQUARE FEET) : 75.00 

! H'fl!!?AULIC DEPTH(FEET) ,: 2.14 
FLoU AVERA!E VEL9CITY iFEET/SEC. ) : 23.48 
9EIFORH FRclUDE WUHBE? = 2.827 
PEESURE t HOHENTUH(P6VgDS) z S6702.23 
AVERAGED VELOCITY HEAD(FEET) : 8.560 

1 SPECIFIC ENERGY (FEET) 2 12.310 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORMATION: 

CRITICAL FLOlj TilP-WIDTHiFEET) 52.67 
CR i i ICAL  FLOW AFEAfSSLlARE FEET) = 17l.SS 
CEITICAL FLOW HIGRAULI'C DEPTH(FEET) : 3.26 
C2ITICAL FLiIk AVERAGE VELOCITY(FEET/SEC.) : 10.25 
CEITICAL DE?Tii(FEET) :: 5 .96 
CXTICAL FLOW PRESSURE + I!ijHEHTUH(POUNDS) - 58115.07 
?.YERAGED CRITICAL FLOW VELOCITY HEAD(FEET) : 1 . 6 3  
CRITICAL FLOW SPECIFIC Ei;ERGY(FEET) 1 7.590 

*tClttC%.t*%tS.Cdt*4%*.t#t*.t:43t**.~t**tt*1~$~ttt$**~*%*%*.c~~*t~:t*tttkt.1:tX*:t*%**. I ' .k* 
')))CHANNEL ItiPUT INFORHATIDN: { ( I  ---------------------------------------------------------------------------- 

NORHAL DEPTH(FEET) = 2.00 
CHANNEL Z ( H ~ : I R ~ Z O N T A L / V E R T I C A L )  : 4.00 
flASEUIDTH(FEET) 1 5.00 
CLtKSJANT CHANNEL SLOPE(FEET/FEET) : .052500 
H,'IN~~INGS FRICTION FACTOR : .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
!!ORflAL-DEPTH FLOM INFiIRHATIOH: ............................................................................ 
i ) ) ) )  !{ORHAL DEPTH FLOW(CFS) I 334.33 
F!O# f?P- ,HIDTH(FEET) = 21 -00  
FLOW /IECA(S~UARE FEET) : 26-00  
%'132A!41C DEFTH(FEET) 2 1.24 
FLC;! AVERAGE VEL?CITY(FEET/SEC.) : 12.86 
I.lilti!RH FRilUDE HUHSER -- 2.037 
:,I., : , :. 

! !':.!:, :;; ( ! ! l (p l )~~!~s)  : 9623.53  EXAGE AGED VELOCITY HEAD(FEEI) : 2.568 
SrECiFIC E!lERG:(FEETl - 3.568 ---_----------___--------.-------------------------------------------------- - .___-- - - - - - -____-_- -~- - -~- - - - - - - - - - - - - -~- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

:RiTICAL-DEFTH FLirW It!FORllATI<~ti: ............................................................................ 

CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
AVERAGED 
CRITICAL 

FLOW TGP-HiDTH!FEET) I 27. 
FLOW AkEA(S0UAEE FEET) : 
FLOR II-!ZIAULIC EEPTH(FEET) : 
FLOW AVERAGE VELBGITY (FEET/SEC.) 
DEPTH(FEET) = 2.81 
FLOW PRESSURE t HOMENTUM(POV~~DS) 
CRITICAL FLOW VELOCITY tiFADiFEET) 
FLOW SPECIFIC ENERGY(FEET1 





I!ORHAL DEPTHIFEET) 2 2.00 
i CHANKEL z HORIZONTALIVERTICAL) = 3.00 

EASEUiDTH 1 FEET) = 5 .00  
COHSTANT CHAtjNEL SLOPE(FEET/FEET) = -043203 
EIAMIIIHGS F f i I C i I O N  FACTOR = .0300 -. - . ~.~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORYATION: 

): ) )  /IOEHAL DEPTH FLOlI(CFS) - 505.91 
F L 0 1  T::lP- i IDTH(FEET)  : 21.00 
FiOg AEEA(S4UARE FEET) 1 26.00 
HIGR~::IC DEPTH(FEET) = 1.24 
F!.::I!; AVEtAGE YELOCITY (FEETjSEC. ) = 1 1 - 6 9  
UifiFOR!l FI(i!UDE NUKBER 1 1.851 
PZCSSUEE t !!OHEHTUH(PCIU!{DS) r 9173.46 
AVEfiAEED YEL<iC!TY EEAb(FEET) : 2. 
L ' c . ~  .'.a - C I F I C  EI:EEGY(FEET) 1 5.122 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CSITICAL-DE?TH FLOU INF(lRHATI<lN: ---------------------------------------------------------------------------- 
CRITICAL FLCW TI!?-UIDTH(FEET! x 26.51 
CRITICAL FLG2 AREA(SQUARE FEET) 2 42.35 
CSIiICkL FLO!! HI52AULIC DETiR( rFET)  = 1. t90  
Ci l IYICAL FLr'l;; A!IEFAGE VELuCITY (FEETISEC.1 : 7.18 
CCITICAL DEPi i i (FEET) I 2.69 
CSIT1CP.L FL9W FRESlJ4E t HI:I~~ENTL!H(PO:I!,!?S) = 6P70.12 
, ; ' / i~h~ED CfiT.!CA!- FLiiM YEL[lCiTY HEJj[rEET) i . . <-,I-, 

-800 
ci:i:CAL FL!ji{ S i E C I i I C  Ei+E$GY(FEET; r d . WOO 

N(l;Hi\L !jEPTH(;ii:,! 7 1-83 
CsA!;i;EL i f i C ! I ( I Z $ i i T ~ t / Y E ~ T I C A ~ )  : 9 .-j$ 
PASFWIDTH 1 FEE?) 1 5.00 
C6NSiAHT CHANNEL SL~PE:CEET/FEET) = .004it30 
HA!!ijI?{GS FZICTIGW FACT;::= I .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
i!OE:!hL-EFPTH FLOU INFI!EliATil!tJ: ............................................................................ 
>!!)) N(!EiiG:L DEPTH Ft!lCI(CFS) - 23.37 
Fir:lIJ ?,IF- \ J I > T H ( i E E T j  2 l:.GQ 
:I.iil.r aCEA(sQijkRE FEET! r i) :.d,; nn 

::~p:~' , I ,  - ' I$HI- - .L ,  i :r DEFTH(FEET) I .69 
F[.l:ll.j I\YtRhf.E VEL!iCITY(iEET!S[:. ) : 2.53 
i.?iiF~:gE!+ FEi:!d!)E /{!IFSE.9 z .5$0 
?r,r:?!!p ,,, ..- ,,,E + Hi!HEliT1'?(?(!!;?:?S) : 3F.6.73 
,A,YEZAEE? !/ELI;!CITj' ~ E A ~ ! F E E T )  I - n: 

C " .  p--7,- ' , ' r ' " ; .V , r -  
. & i ./ 

:,:,: j . :  :., L,::hni\:;f7; : 1.135 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
: ~ : T ? : p . ! \ :  -;rl*Ti: c; :!:.! ~ l l - ? , ~ l f !  ,..,.,- ,.-. ... . -.,. t r ! : ' .  ..~~fiTil:)N: 



I ***t*ttt**************t******t************t****************************%****~ 
[I .. ' \ 1) ) CHANIEL INPUT INFORITION( ( (  ( ............................................................................ 

I NORHAL DEPTH(FEET) I 2.00 
CHANNEL z HORIZONTAL/VERTICAL) 4.00 

F BASEWIDTH I FEET) r 5.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) .043000 
HANNINGS FRICTION FACTOR = .0300 -----_-------------------------------------------------------.-------------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

f-- 
NORHAL-DEPTH FLOW INFORHATION: ---------------------------------------------------------------------------- 
:! 1)  1 NORHAL DEPTH FLOU(CFS) = 292.43 
FLOW TOP- .WIDTH(FEET) = 21.00 
FLOU AREA(SQUAR FEET) = f 26.00 
HYDRAULIC DEPTH FEET) = 1.76 
:LO; AVEEAGE VELOCITY (FEETIS~C:) = 11.25 
U!~IFORH FROUDE NUKSER = 1.781 
PRESSURE .t HOHENTUI~(POIJ#DS) = 7663.55 
AVERACED VELClCITY HEAD(FEET) : 1.964 
SPECIFIC ENERGY(FEET) - . 3.964 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOU INFORKATION: ............................................................................ 
CEITICAL FLOU TOP-HIDTH(FEET) = 26.12 . 
CRITICAL FLOW AREA(SBUARE FEET) = 41.09 
CEITICAL FLOW HYDRAULIC EEPTH(FEET) = 1.57 
CSlTICAL FLOW AVERAGE VELOCITY (FEETiSEC. ) : 7. 
T~!:IC;LL DEPTH(FEET) = 2-64  
CEiT IC6 i  FLQi  PRESSURE + NOHENTUN(POUN~~S) : 
A7iRLGfD C~ITICAL FLOW VELOCITY HEAD(FEET) : 
C:iT!CA! FLOH SFECIFIC ENERGY(FEET1 3.427 

KCRF~AL DEPTH(FEET) = 1.50 
CHANNEL Z HORIZONTAL~VERTICAL) - 4.00 
GLSEUIDTH 1 FEET) : 5.00 
COi!SiANT CHANNEL SLOPE(FEET/FEET) = .037700 
IlANNINGS FRICTION FACTOR = .033D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

! WOEHAL-DEPTH FLOW INFORHATION: ............................................................................ 
) ) ) I )  t4ORHAL DEPTH FLOW(CFS) : 153.35 
FLtIW TOF- HIDTH(FEET! = 17.00 

I 
[LFIJ AXEA(SC.'UbRE FEET) = 16.50 
HYDRAULIC DEPTH(FEET) : .P7 

-PEFTH FLGW INFDRHATIOK: 

F L 3  T3P-UIDTHIFEET) r 20.4:; 
!LOU AREA{S<YARE FEET] : 24.65 
F!C!d HYDRNLIC PEPTH(FEET) = ! .20 
FLOW AilERAG: V! 
~EPTHIFEET! - :  1.83 r; ;!!I _ ,, FKESSURE + HOIIEHTUMIP? 
C f iT iCAL  FLOCI V:L?CITY .. --. .  
Flit!.' SPECIFIC EtifEGY (FEET j : 2 .536  



1 * 8 
************~St**S******t*********t***********************t*t**t%****$**t*** 

*t*tt**~****S~***t**t*******t**************t*************$****t********* . 

1) )CHANNEL INPUT INFORtlATION((({ ............................................................................ 
NORMAL DEPTHKEET) = 1.00 
CHANNEL 2 HORIZONTAL/VERTICAL) : 4.00 
BASEWIDTH I FEET) = 5.00 
COfiSTAHT CHANNEL SLOPE(FEET/FEET) : .005000 

I HANNINGS FRICTION FACTOR I -0300 . - ~ -  
- - - _ _ _ - _ - - _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - -  
--______-__________---------------------------------L----------------------- 

NORHAL-DEPTH FLOW INFORHATION: 

) ) ) ) I  NORHAL DEPTH FLOW(CFS) 24.36 
FLOV TOP- WIDTH(FEET) : 13.00 
FLOW AREA(SQUAEE FEET) = 7 - 0 0  
HYDRAVLIC DEPTH(FEET) : .6? 
FLOW AVERAGE VELOCITY(FEET/SEC.) = 2.71 
!IE?IFI:IRfl FROUlnE NURBER z .573 
PRESSURE + HO/IENTUII(POUNDS) = 367.00 
AVERAGED VELOCITY HEAD(FEET) = . I 1 4  
SFECIFIC ENERGY (FEET) 1 1 . I 1 4  

- - - - - - - - - - - -____- - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CEITICAL-DEPTH FLOW INFORHATION: ................................................................. 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
C?Ii!CAL 
CRITICAL 
AVEEAGEI! 
LiiiTICA! 

FLOW TOP-WIDTH(FEET) = 10. 
FLOW AREA(SOUARE FEET) : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHkL-DEPTH FLOH INFOEHATION: ---------------------------------------------------------------------------- 

, 

)w )  ~JORHAL DEPT: FLOW(CFS) = 5 
FLOW TOP- UIDTH(FiET) = 17.00 
F1.01:' AREA(SQUki,r FEET) 1. 1 6 
H't'E9kBLIC DEPTYfFEET) = .97 
:LOU AVERAGE VELOCITY (FEET~SEC.) : 
, , 8  7 -  - :i~!ttl!E.H FROUDE NUE1SER - .605 
PRESSURE + b!i!HEtilUH(POll:!DS) = 
AVERAGED VELOCIT!' HEAD(FEET) : 
SPECIFIC E?/ERGY(FEET) 1.678 

NQRHAL DEPTH(;EET! = 1.50 
CHANNEL Z HORIZOCTALIVERTICAL! = 4.00 
BASEWIDTH 1 FEET) : 5.00 
CONSTANT CHAC!EL SLOPE(FEET/FEET) : .005000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

CRITICAL-DEPTH FLOW IHFOR!!I!T:!"W: ............................................................................ 

KANlfINGS FRICTION FACTOR r .0300 

CEITJCkL 
CRITICAL 

FLOW T O P - G ~ D T H ~ F E E ~ )  = 1:. 
FLOW AREAiSGUARE FEETI = 
FLDC! HYDRA!ILII:. P ~ P T H ( F E E T )  
FLU14 AVERAGE VEL~;-'CITY(FEET/SEC. ) 
BEPTH(FEET) z 1 6  
FL(:IW PRESSURE t GO!$~JU~!(POUE~P~) 
CRITICAL FLI:IH VELOCITY HEAD(FEET) 
FLOW SPECIFIC EI~EF,G~'(FEET) : 



HANNINGS FEICTION FACTOR : ' .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

)!ORHAL-C'EPTH FLO'rl INFORKATIOH: 

- .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-PEPTH FLOW INFORHATION: ----------------------------------------------- 

i CEITICA? FLili.1 TOP-WIDTH/FEET) = 33.60 
C2iT iCAL FLOW AREA(SQUARE FEET) = 69.00 

I CZITICA! FLOW HYDRAULIC ETPTH(FEET) = 2.05 
C?IT:CAL FLdW AVERAGE VELOCITY(FEET/SEC.) : 8.13 

I C?~TICA!. D~P!H(FEET) 1 3.58 
C R i l I C Z  iiBU PRESSURE t !i!I!ENTLlMfPOUNDS) r 14625.56 
AYEF:I\GE', SCITICAL FLOW VELflCITY HEAD(FEET) 1 1.325 
CXITICA! FLOW SPEC!FIC EIIERGY(FEET) : 4.6PL7 

I $ 4  t t r t t t t l  ttltfftHi:.t**t.t tStt*1:%ftCttttS*:C*%tttI:I'*~.~*tf.i.$*t**.~~t~tttS.t*StS*t~ 

1 i ) ) )CHAti!iEL IIiPUT II\!F!IR~1ATIQN( ( ( ( ............................................................................ 
Nor;,rn\ DE?T!?(FEET) . 3.00 

! C9AI!!iEL Z!HORIZG;~TAL!VEETICAL) : 4.00 
SASEWIDTH(FEET) . 5.00 
COHSTAHT CHANNEL SLOFE(FEET/FEET) : .032800 
IiAHtIINGS FEICTION FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORKAL-DEPTH FLOW INFORHATION: ---------------------------------------------------------------------------- 
1 ) ) ) )  NORHA!. PEPTH FLOW(CFS) -- 655.50 
FLOW TOP- ,W!DT2(FEETI : 2 9  00 
Fli!l.' AREk(S6UARE FEET) = 51.00 
F'I'DRAULIC DEPTHiFEET! r 1.76 
FL!'iJ AYEEASE '/ELCiCITY (FEETISEC. ) = 12.25 
L!ltIFr:IR!l Fil?ij@E tiUHFER - 1.7M 
FESSIIRE + R1:lftEli7lil.l(POUt{@S) - !,'?77.22 
&YERAGED l/E!ilC!T'i HEA@(FEET) : 2.565 
SPECIFIC ENERG';(FEET~ z 5.565 

T"' ..niTICAL FLdIal TOP-YInTHiFEET) 1 5 - 7 0  
CaITICAL F:l:!i: A$EA(Si!!lASL FEET) : 7,: , lLl . ,; v , . - - . . . 

C21TICAL FLitli' tIYDKAULiC E T ? T ~ ~ ( F E E T )  = 2.19 
,? -n CRITICAL FLOU AVERAGE VELi:li:iTY (FEiTjSEC. ) 1 ...IT 

r.fl!:rch!. DEPTII(FEET) - 3.81 
CSITICAL FLOIJ PRESSUSE + HOMENTUI.I(POLI~:DS) i7661.67 
nVERAGED CRITICAL F!.Dbl YELilCITY H E A D ( F ~ E T )  - : .09: 
C3iTICAL FL!:ib! SPECIFIC Eiiifil;Y(FEET) - 4.5'12 



t~*t$S~StSS**tSS*t%**t*%%t%*t*t%**%%t%%~%t*%%%%%*%*%*%*%%%*%*%tt*%*~*4%t*%%S 
) )  )CHANNEL INPUT INFORHATION( ( (  ( 

NORHAL DEPTHWEETI = 1.50 
CHANNEL  H HORIZON TALI VERTICAL) : 4.00 
BASEWIDTH(FEET) -- ' 5.00 
CONSTANT CHAtINEL SLOPE(FEET/FEET) : -056800 
HANNINGS FRICTION FACTOR : .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORHATION: 

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

I CRITICAL-DEPTH FLOW INFORHATION: ---------------------------------------------------------------------------- 
CRIT ICAL 
C E i T I C A L  
CEI'TICA1. 
C R i T I C A L  
CEIT ICAL 

!i?St;AL DEPi!!(FEET) : 1.00 
CHANSiL 7 HO2IZOt?TAL/VERTICAL! = 4.00 
EASEUIDTH 1 FEET) = 5.00 
CitVSTANT CHANNEL SLOFE(FEET/FEET) : .007300 
KAt4tlItlGS FRICTION FACTOR = .0300 

!); i )  C8RHC;L DEPTH FLI:Iil(CFS) 1 28.44 
~ i g i j  TOP-  ~IGTH(FEET) 1 13.CO 
FL<i!j A&!i(SQUA4 FEET) r i 9.00 
HY?PkL!!IC DEPTH FEET) : .6? 
FL(t; AVERAGE ~ E ~ ' o C I T ~ ( F E E T / ~ C .  r 3.27 
UNiFl!RII FROUDE NUHbE!! - .693 
FRESSURF + ~~[IHEHTU!~! Fir!ltiI!S) I 525.79 
AVERAGED VELOCITY HEA5 iFEETj  : .I661 
SPCCiF IC EHCRGY(FEET) = 1.166 

I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - - - . - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

CRITICAL-DEPTH F L I 4  IliF?E'1:;~TIO!I: ---------------------------------------------------------------------------- 

I CRIT iCAL FLOC! To?-i.!iDTH(TEET) : 11.55 
c$I:ICA? FLOW dEzA:SyUASE FEET) r 6.78 
I :?, ITICAL FL01: HY;lC;!!ilIC PEPTil(FEET! : .SO 
C F I T I C A L  FLOW kVEfiBGE Y E L ~ I C ~ T Y ( F E E ~ / S E C .  1 : 4 . j 4  
C Z I T I C A L  DEPT!!(FEEI) : F2 
'.:RITICAL FLOII PEESI;'IRE + H~~H~NTUII(POUNDS) - j:?8.10 
AVEEASED CRIT ICAL FLEW VELOCITY HEAD (FEE:) r . L d U  ?o: 1 C R i T I C A L  FLOW SFECIF IC ENERGY(FEET1 : ! .!!2 





ttttt*t*2$S*S*tt*tt1'c%1tt**kt*t*******t***t**$***$*~tt*$*:*:*****tt******::: 
) )  )CHANNEL INPUT INFORHATION(( ( (  ............................................................................ 

NORHAL DEPTH(FEET) : 3.50 
CHANEiEL Z(HOP,IZOHTAL/VERTICAL) 4.00 
EASEWI~TH!FEET) : 10.00 
CONSTANT CI!ANNEL SLOPE(FEET/FEET) = -060000 
HANNItiGS FRICTION FACTOR : .0300 --------------------------------------------------------------------..------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NDMAL-DEFTH FLOW INFORMATION: 

)::)) t4ORHAL DEPTH FLOW(CFS) = 1703.32 
i! (1;; TCF- KI?TH(FEEI) r. -n JCI. GO 
F!<IW AREA(SQUAEE F E ~ T ~  : $3.00 
i ; ' : ? , p t ~ ~ t  rr m 
,.!4.;:r.8.iL,~, L~EPTH(FEET)  - 2.21 
i ! . I <  I)" AYERAGE YELOCITY (FEETI5EC.) - 20.28 
!!!IIFilllll FR(I!jDE N!!Ii?Ef? - 2.404 
FEESSURE t H~JHE~ITU~(PUI!HD~) = 743'62.13 
AijEEdGED VELOCITY HEAD(FEET) : 6.383 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
?<lEh'iL-?EPTE FLOW iRF0RHATION: ............................................................................ 

CRITICAL-DEFT!! F L P i  il iFOEHAiI9ti: 

rRITICAL FLilW ToF-',!jPT!i(FEfT) f 13..i? 
:.-.-1::- , F, i,,; :p.-.!,? 

. .:i ! :;A- - ,, .?.?LA:, :!:i!lAF.E FEET) : 7 0  
:E!!!CAL ~~ [ l i i  !i:'b~h{jt IT ;EETH(FEET) : .7? 
C?I:!CbL iL( i2 B V c Z R f C  Y[LI~CITY(FEET/SEC.) : 4 - 8 5  ?-1" 
..!;, I ICAL PEPii.'iFE[i,! 1 
n - 7 - - n  
,. : : ! : t,AL FL(iI,i PfiESSL!F..; i f ! ~ ~ I . i E N T U / . i ( ? ~ ~ ~ + ~ s )  : ??a> '~o.5.: 
!tVEEAGCfi CE1Tii:i.i FL(1ji \l[!(lCiTY HE$D(rEET) z . >ilJ 

CRITICAL FLOW SP[CIFIC ENEREY(FEET) : 1.415 



I * t t t t * * t * tDESCRIPTION OF RESULTStt****t*tt**~*****ttt*ttttt*ttt**$#$$***$**# 

t SIA 587+40 * * * * * I t*t%ttl~*~tt*t*********t~**********t*t~**t*$$t*t************~*****%*~******# 

I *t***tStSt*t****%St*t****ttI L*tt******t*****$t******%tt****$*****t*i******** 
)))CHAtiWEL INPUT INFORHATIOH(((( ---------------------------------------------------------------------------- 

I NORHAL DEPTH(FEET) = 1.50 

I 1 COtiSTAl4T CHANNEL SLOPE(FEET]FEET) z .012000 
HANtlINGS TRICTION FACTOR - .0300 

!j:iI'(rRH FR(]IjDE !;UHFER : .?36 
I CEESSURE .t MIIHE~ITUH(P~!!NDS) r 1510.94 

I Ai1E2AGED VELOCITY HEAD(FEET) 1 -427 
SFECIFIC ENERGY (FEET) = 1 .?27 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CVTICAL-DEPTH FLOW INFCG-IATIOR: ---------------------------------------------------------------------------- 
CEITICAL 
CEITICAL 
C?:T!CAL 
CRiTiCdL 
C:i!ICAL 
CE;T!C.AL 
:.<EiacED 
.. - 7 - . . , .  . . ... > .LAL 

COIISTANT CHANI~EL SLDPE(FEE?iFEET) : .C23220 
HA!!tIIHGS FRICTION FACTilk = . O N 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
tV,'?MAL-DEPTH FLOW IKFORHATION: ---------------------------------------------------------------------------- 

1 

C F I T I C A !  F i i l l . !  TilF-lli3TH(FEET) r 5i.Cr) 
CSJ::CHL ~ ~ i i k  AEEA(SQUARE FEET) r 163.32 
C:::iCA[ Fiiji.1 H:'DCA?'LIC ;EPTH(F~ET) : 3.1P 
$RIT:CCL FL09 AVERAGE VELBCITY (FEETISEC. ) : 10.14 
,;nrT- :;CAI E r ? i H ( F [ i i )  z 5.58 

1 C?TICA:  FL8W FEESSURE 1 HOYE/,!TUN(PQUND:) r 55672.07 
;VERLGEQ C6iTICbL FLOW YTLOCITY HEAD(FEE1) : 1.597 
ZK~T~CIIL FLO!! SPECIFIC EHERGY(FEET) z 6-97:  





t*t~*~*~*~**t*t****tf*t~**%ttt**t**tt~t*******%***f**t**********~********%~* 
I)) )CHAMHEL INPUT INFORHATION(((( ............................................................................ 

NORHAL DEPTH(FEET) r I. 00 
HORIZONTAL/VERTICAL) : 4.00 

CONSTANT CHANIIEL SLOPE(FEEJ/FEET) = .003000 
HANNIHGS FRICTION FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORHATION: ............................................................................ 
))))I NORHAL DEPTH FLOW(CFS) 1 18.17 
FLOY TOP- WIDTH(FEET) : 13.00 
FLUU A E E A ( S ~ U A R E  FEET) 1 9 - 0 0  
H'iDRAULIC DEFTH(FEET) : -69 
F:GW AVERAGE VELOCITY (FEETISEC.) = 2.19 
!%IFORH FROUDE NUMBER = ' . 4 4 4  
?EESSURE + MOMENTUH(POUNDS) 2 315.68 
AVERAGED VELOCITY HEAD~FEET) .Ob8 
SPECIFIC ENERGY~FEET) = 1.068 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORNATION: ---------------------------------------------------------------------------- 
CEiTICAL 
CRITICAL 
CRITICAL 
CRiTICAL 
CEITICAL 
CRITICAL 
A!/: RAGED 
CgIT ICAL 

T!!i;STAtlT CHANNEL SLOPE(FEET/FEET) = .075800 
MANNINGS FRICTION FACTOR = .0300 

) ? !  ) )  NORilAL DEPTH FLOW(CFS) 2 

FL09 TOP- UIDTH(FEET) : 20. 
FLJJW AREA(SQUARE FEET) -r 
HYDZAULIC DETTH(FEET)'  : ! . 2 1  
Fi AVERAGE VELOCITY (FEETISEC. ) : 
UNIFi!R?I FROUDE NUMIER = 1.425 
F;ESSURE + ~~~HENTUK(POUIIDS) = 
AVEEhGED VELOCITY HEAD{FEET! - 
SFECIFIC ENERGY(FEET1 : 3.164 

- - - - _ _ _ _ _ - - - _ _ _ - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C" nI T T  I LC&-DEPTH FLOW INFORHIITI?N: 

---_____------_------------------------------------------------------------- 
f ti?: TOP-WIDTt!iFEET) : L;. n - 
F!!N A~EA(SQUARE FEET! 2 

FLCI! HYDRAULIC DEPTH!FEE-! - 
FLl!W AVERAGE VELI:~CITY (FEETISEC. ) 
BEPTH(FEET) = 2.30 
F!ji!J PRESSURE + Hi:!tlEIITUf(PO!lilDS! 
CRITICAL FLOW VELi1C:TY I !EhO(iEET) 
FLOW SPECIFIC ENERGY {FEET) : 



**~tl*S%t*t*tt$%~%$t*~%****%%%%**tC*%****%**********%**$**********%$******** 
) ) )  )CHANNEL INPUT INFORHATION(( ( (  ............................................................................ 

= .003100 
HANNINGS FRICTION FACTOR = -0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N(1RtiAL-DEPTH FLOW INFORMATION: ---------------------------------------------------------------------------- 
. . . . , . . . , . . , . , - - - . . . . . - . . - .  

i L 0 3  TFP- uIDTH(FEEI) 17.30 
r!!tk AEEA(SOUARE FEET) = 18.24 
HYC'RAULIC DEPTH(FEET) 
FLOU kVFRAGF VELOCITY 
u ; ~ ~ F O R ~ - F R ~ U D E - ~ U ~ ! B E R  = ' .524 
PRESSIRE t H~IHENTu~:(POUNDS) = !532.02 
AVERAEED VELOCITY HEAD(FEET) : -348 
SFECIF I C  ENERGY (FElT) 1 1 .?43 

I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CRITICAL-DEPTH FLOW INFORHATIOI~: ----_______________--------------------------------------------------------- 
CZlT iCSt  F!?b! T~IP-c!IDTH(FEET) = 1 6 - 6 1  
CPITICAL FLDJ AREA(SOUARE FEET) I 15.67 
CRITiCAL i t %  HYDRAULIC DEPTH(FEET! = . ? 4  
C?!T:CA! F i i 2  AYERAGE vELFcITY(FEET/SEC. 1 : 5 - 5 1  
C21TiC61 PEFTH~FEET) = 1.15 ' 

CR:T;CA: FLQ!J PRESSURE + H~!~EHTU?!(FO!!IIDS) = 1503.97 
AVERbSED C2r l IChL  F L N  VELOCITY l!EdG(FEET) 1 -471  

CCKSTAYT CHANNEL SLOPE (FEETIFEET) = .013800 
IIAGNINGS FRICTIOH FACTOR = .0;00 

) j ) ) !  !KIRHLL DEPTH FLOW(CFS) = 123.01 
FL~:IIJ TIP- ,WIDT~(FEET) 18.76 
F!.~:rll A$EA(SQIJA;: 'LET) r 20.33 
!!YERAU!!C DEFTH!CZCT! : 1.09 
:~!ii: AYFRC,GE :':LOCITY (FEET~SEC. )  6-07 
LiHiF0EI.I FR(I 



I **ttS**tS~t**St*~*t*1*tt**IStt?%ttt****tt*t*ttt%****t*ttt*tt*tt*t*t*t**tt~tt 
) ) )  )CHAN?EL ItlPUT INFORHATIOt~( ( ( ( ............................................................................ 

1 NORHAL DEPTH(FEET) : 2.48 

1 C<jlISTANT CHANMEL SLOPE(FEET/FEET) = .005500 
HA14NINGS FRICTInN FACTOR = .OJOO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HORHAL-DEPTH FLOW INFORHATION: ---------------------------------------------------------------------------- 
))))I NORHAL DEPTE FLON(CFS) = 174.44 
FLrlW TOF- UIDTH(FEET) - 24.84 
FLOU AREA(SQUAEE FEET) = 37.09 
HYDRAULIC DEPTHiFEET) : 1 .49 
F L W  AVERAGE V~LCCITY (FEETIsEc. ) = 4.71 
UCIFOR9 FRbUDE HUIlaES - .681 
PRESSURE + K?EEEIT!IK(POUNDS) - 3822.20 
AVERAGED VELi1CITY HEAD(FEET) - .345 
SFECIFIC ENEEGY (FEET) . 2.625 

I 
- - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CRITICAL-DEPTH FLOW INFOCSATIOH: ---------------------------------------------------------------------------- 

I GSITICAL FLOW SPECIFIC ENERGY (FEET) = 2 . 6 5  

I t ! C? 1'1 tTrtSJ:CtSt?"t.k*tSlttSS$S*t*.1:'r~t$C$1~*:k*~:t~ttI*AI:tSt.C.tttSiiXt.tittllt:tt 
i ! !C!!it!!IEL IHPUT INFORHATION({ ( {  ---------------------------------------------------------------------------- 

ii!,RkikL DEFTHIFEETI -- 2-16 
CHA!I%L ! HDRI ONTAL/VERTI'CAL! : 4.00 
EkSEFliETH I FEET. f = 5.00 
CS:;STANT CHANfr'EL SLOPE~FEET/FEET? - .013100 
IIAMNINGS FRICTIOII FACTOR = .0300 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MO:RAL-DEPTH FLOW INFORHATION: ............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
r ' : rs i r .  
l . . l  I L;.A!-i!TFTH FLQil If?'FilRliATIQi!: ---------------------------------------------------------------------------- 
o p - r r y !  ... :_ ; ,-+1- FLO:! Ti lF-IJIPTHiFET) = 28-28 
cE;TiC,!,L FLCW AREA(s!;l.iA8E F E E T )  z 48.42 
!'T.!TICriL FLiii.1 Hi'BfiAULIC CE?Tt/(FCET) - 1.71 
C!.I:iCAL FL!?K AVERAGE VELOCITY (FEETISEC.) : 7 . 4 2  
t ' c l ' i ~ : ~ :  PEPTH(FEET) : 2.?1 
C4ITICAL FLOW PRESSUEE + HOKENT~~~~(POUNDS) : 135-0 J U . L ~  
hYF:,hGEI? CfiiTICAL FLOIJ VELDCITY HEi\DIFEET) - .S55 
C,:iT:.:AL FL!!W SPECIFIC ENERGy(FEET1 = 3.765 



****SSt~SSS*tt*~*S~Itt*tt t t*t*ttt t**t*1t*t~t****#*t~*t*****~#t**t**t*tt**ktt  
11 )CHANNEL INPUT INFORHATION(((( ---------------------------------------------------------------------------- 

NORHAL DEPTH(FEET) = 3.36 
CHANNEL Z HORIZONTAL/VERTICAL) 4.00 
BASENIDTH I FEET) = 5.00 
COtiSTANT CHANNEL SLOPE(FEET/FEET) : .005400 
HANNINGS FRICTION FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW !NFORHATION: 

))))I MORHAL DEPTH FLOkl(CFS) : 350.06 
FLOW TOP- WIDTH(FEET) = 32.04 
FLOW AEEA(sQUA~~E FEET) = 62.60 
HYDRAULIC DEPTH(FEET) : 1.95 
FLOU AYEEAGE VELOCITY (FEET/SEC. i = 5.59 
UHIFoRH FROUDE NUXEES : -705  
P ~ ~ E S S U R E  + HUHENTUH(POUNDS) - 6758.51 
AVERAGED VELUCITY BEAD(FEET) 2 .486 
SPECIFIC ENERGY (FEET) 2 3.666 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPXI FLOU IHFORHATION: ---------------------------------------------------------------------------- 
CRITICAL FLOW TOP-#!DTt!(FEET) 2 27-99 
CSITICAL FLOW ASEA(S$UAFE FEET) : 47.41 
CRITICAL FLOII HYGEA!iIIC DEPTH(FEET) 1 1 - 6 9  
CRITICAL FLOW AYERAGE VELOCITY (FEETISEC.) = 7.32 
CRITICAL DEPTHIFEET) : 2 - 8 7  
~FITICAL FLOW PRESS~RE + III:IHEIJTUH(POUMDS) : 8272.51 
AVERAGED CRJTICA! FLOE VELOCITY HEAD(FEET) = .S46 
CRITICAL FLOW SPECIFIC ECERGY (FEET! : 3.721 

I tiit!?tL PEP!H(FEET) -- 2.55 
CHANNEL Z~!~RI~ONTAL!VERTICAL) - 4.OG 
EASEUIDTt!(rEET!z 5.00 

i CirNSTANT CHAWi(EL SLQPEfFEETIFEET) ; .04$63il 
HAtiNINGS FCiCTION FACTOR : -0300 .---- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ ~ ~ - - ~ - - - ~ ~ ~ ~ ~ ~ ~ _ _ ~ ~ - ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
NORHAL-DEPTH FLOW INFORtlATION: 

! ) )  ) k.!ORXL! DEPTH FLOW(CFS) = 540.37 
FLOY TfjP- UIDTR(FEET) : 25.40 
FLCW A?EA(SQUAEE FEET) z 38.76 
HSi'DRAL!!iC FEPT?(?EET) : 1 - 5 3  
F L N  AVERAGE VELOCITY (FEETIsEC.) r 13.94 
UNIFORM F3IiUDE tii!:ijER = 1.989 
? : .~E~sI . IR~  t ,L~I:I;:::!TUH(POU~~DS) : 1bBPL1.54 
AVERAGED VELOC:TY HEADIFEFT) 3.3:9 
SPECIF;!: ~;;;E~;~'(FE!T) : 5-56?  

CRIT:CAL F! irij T~Q-I.~IDTH(FEET) - -- JJ.!? 
CEITICA! FLC2 62EkISQUASE FEET) = "p"' 67.01 
... !I I ICAL F!.~:lli P:Di;k?iIC: DEPTHiF'EET) - 2 . ~ 2  
CRITICAL FLOiJ AVCRAGE 'iELiiZiTY(FEET/SEC.) : 8.07 
CL;T:Ci\L DEPTU(FEE7.i r 3.52 
CRITICAL FLl:N PEESS3iiE + HOHENTUM(POU~~DS) : 13PY0.05 
AVERAGED CEITIC;!! F i c l i l  VELOCITY HEAD(FEET) r 1.010 
CRiTiCA! FLOii SPECIFI?. ENERG'(iFEET) : 4.521; 



*t*****t***t**tttttttt**tt***t*****tt**$*****4t**t$$t**~**tt*%****~t*$t***~t 
1 ) )CHANNEL INPUT INFORHATIOt4( ( (  ( ............................................................................ 

NORHAL DEPTH(FEET) : 1-00  
CHANNEL Z HORIZONTALIVERTICAL) : 4.00 
SASEWIDTH 1 FEET) = 5.00 
CONSTAtJT CHANNEL sLOPE(FEET/FEET) .003000 
HANNINGS FRICTION FACTOR -- .0300 

- - - - - _ _ _ - - - - - - C - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOU INFORHATI?N: ---------------------------------------------------------------------------- 
)))I) NORHAL DEPTH FLOW(CFS1 I 18.87 
FLOa TOP- U!9Tg(FEET) = 13.00 
FLOW AREA(SQUAEE FEET) : 3.00 
HY2RAULIO FEFTH(FEET) : 
FLOk AVERAGE Vt lOclTY (FEET/SEE!? = 2.10 
UNIFORfl FROODE NUHeER = .144 
FRESSUEE + EOHENTUH(POUNDS! = 315.S8 
~ V E R A G E D  VELOCITY HEAD(FEET) : .065 
SPECIFIC ENERGYIFEET) = 1.066 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATION: 

CRITICAL FLOW TOP-WIDTH(FEET! : 10.10 
C!?ITICAL FlDW AREA(SQUARE FEET) : 4. S? 
CCITXAL FLOW HYDEAULIC DEPTH~FEET) = - 4 8  
CRITICAL FLilII AVERAGE VELOCITY (FEET/SEC. ) I 3-82  
C!I:ICAL DEPTH(FEET) = . 64  
CRITICAL FLOW PRESSURE + HOHE~~TUH(POUNES) : 228.34 
A Y E ~ ~ S E S  CRITICAL FLOM VELOCITY HEADFEET) : .238 
CAI::CA: FLOZ SFECLFIC Et!EEEY(FEET) = .S?6 

CHA:<!IEL Z ( H ~ ~ R I Z ~ ~ N T A L / V E , ~ T I C A L )  : 4.00 
EASEUIDTH(FEET) = 5.00 
C~:liiSlAl!T CHANNEL s~o?E(FEET/FEET) -001800 
HANilINGS FRICTION FACTOR : .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOEtiAL-DEPTH FLON INFORHATION: ---------------------------------------------------------------------------- 
! ) ) ) )  NORHAL DEPTH FLOW(CFS) I 242.00 
FL!rW TliP- WIPTH(FEET) I 33. 38 
FL1:li.i dREA(S0UAEE FEET) = 
L i \ . r n "  8 .:, 70.18 
,,I L'RIILLIC DEFTH(FEET) I 2.07 
Fl ilLJ AVERAGE VELOCITY (FEETISEC. ) = 3 - 4 5  

ro,l U:,I!FilRH FE[L!DE NYKEER : . q : i  

P A E S S U ~ E  + H~I~~EWTUK(POUHDS) - ? 5 6 ~ . 4 4  
AVERAGE; VELOCITY HEAD(FEET! : .IS5 
SPECIFIC EI!ERGY!FEET) = 3.755 

CRITICAL FLi1l-I Til?-~l1DT!i(FliT) I 24. Z! 
CliiTiCA! FLDiJ AREA(SQUARE FEET) I js-:g 
CIITICAL FLOCl Hi'DRAULIC ~ ~ ? i i i i ; t ' E T )  : 1.4A -~ . 

C I I T I C A i  FlOW A V E R A G E ~ Y E L ~ S I T ' ~ ( F E E T / S E C .  ) = 6.84 
fr?!TICALDEPTH(FEET): 2 - 4 1  
C ! T I C A l  FLi114 PRESSURE + H!IEE~~TL!H(POUHDS) . 528'. 36 
AYtEAGiD CRITICAL FLOW VELCCiTY HEAD(FEET1 = .727 
C31TlCAl FLillJ SPECIFIC ENERE:'(FEET) I J.141 



%*~%*S* *SS*%%%t%*%t* * f * * * * * t~ * * * * *%* *%$* * * *%** t%** * *# *~$%*%%%*%*%*%** * t%~* *~  
1 ) )CHANNEL INPUT INFORHATION( ( (  ( ............................................................................ 

~ ~ O R H A L  DEPTH(FEET) = 2.67 
CHANNEL Z(HORIZONTAL/VERTICAL) = 4.00 
BASEWIDTH(FEET) : 2.50 
CONSTANT CHANNEL SLOPE(FEETIFEET) : .031900 
HANNINGS FRICTION FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOH INFORHATION: ............................................................................ 
1) ) ) )  NORHAL DEPTH FLOR(CFs) = 396.15 
FL iN  TOP- WIDTH(FEE1) : 23.86 
FLOW AEEA(SUUAEE FEET) = 35.19 
H'iDEAuLIC ' D E P T H ~ F E ~ T ) '  1 

FLilicr AVERAGE VELOCITY (FEETISEC; = 11 -26  
LI!iiFOEH FROUDE NUHRER - 1.634 
FEESSIJRE + HOHENTUH(POUNDS) 1 10781.66 
AYERAGED VELOCITY HEADNEETI z 1.863 
SFECIFIC ENERGY(FEET) = 4.638 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOU INFORMATION: ............................................................ 
CRITICAL FLON TOP-IIIDTH(FEET) : 26.96 
CEiTiCAL 
CRITICAL 
CRITICAL 
Ct ITICBL 
CRITICAL 
AVERAGED 

FLOW AREA(SO!JA~~E FEET) : 52.04 
FLOW HYDRAULIC DEPTH(FEET) = 1 - 6 0  
FLOW AVERAGE VELOCITY (FEET/SEC.) 7.61 
DEPTH(FEET1 = 3.51 
FLOU P4ESSURE t HO~!ENTUN(PDUNDS) I 9709.02 
CRITICAL FLOU VELOCITY HEADIFEE?) = -900 

CXITICAL FLOW SiECiFIC ENSRGY (FEET) f . 4.203 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOEHAL-DEPTH FLOW II!FORMATION: 

I *tfttll*tt*ttt*%ltttf*ttt*t*%%tf%%tt%***tt*****~~*%*~*k~t%t~*t*t*t#*%****ttt 

) ) ) ) )  NORHA! DEPTH FL@W(CFS) : 745.57 
LiXi TOP- WIDTHtFEET) = 33.40 
FLilU AREA(SQUARE FEET) : 66.16 
H';'BRAULIC DE?TH(FEET) - 2.04 
FLClb! AVERASF VELOCITY (FEET/SEC.) 10.94 
I!!.!ICOS!i FROUDE HUNGER : 1.349 
FEETSYRE t t!iiliEt~TIIE(POIIMDS) - 21392.57 
AVEEAGEO VELdCITY HEAEIFEET) - 1 .S5S 
SFEZIFIC ENEfiGSi(FEETJ 2 5.402 

( 

c::TIc:,: ct!:i: TOP-WIDTH(FEETI = 37.55 
i?c r7 '  ..,.. l iCAL F L i 4  AfiiAiS'IUARE FEET) : 26.56 
CSjiICAL FLribl HYDRAULIC DEPTH(FEET1 I 2 ;1 

) :)  ICHAHGEL INPUT I:iiOEbATION{((( ---------------------------------------------------------------------------- 
HrrRHAL DEPTH(FEET1 = 3.55 
CHPNYEL Z HO~IZO~~TALIVERTICAL)  : 4.00 

CEiTiCAL FLitM AVERAGE VELOCITY(FEET~SEC.) ;'-- 8 - 6 1  
CRITICAL DEPTH(FEET) = 4.07 
CAITIGA! FLBW FSESSURE t KOHENTUK(F0VNDS) : 2063'1.06 
AYERASED CRITICAL FLOU VELOCITY HEAD(FEET) = 1.152 
f S i i i Z A L  FLOIJ SFECiFIC EtiERGY(FEET1 = 5.221 

64SFWiDTH 1 FEET) = 5.00 
C!INSTANT CHANHEL S!OPE(FEET/FEET) = -019500 

1 HANNINGS FRICTION FACTOR = -0300 



******tCS**ttt*%**%1:*****t*t**ttt**%**%*%****%t****tt*****&******~%*~******* 
) )  )CHANNEL ItjPUT INFORHATION( ( (  ( ............................................................................ 

NORHAL DEPTH(FEET) = 2.27 
CHANNEL Z HO9I ONTAL/VERTICAL) 4.00 
BASEPIDTHIFCET~ = 5.00 
CQNSTANT CHANNEL SLOPE(FEET/FEET) -004700 
KANNINGS FRICTION FACTOR : . 0 ~ 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HORHAL-DEPTH FLOW INFORHATION: 

) ) I ) )  NBRflAL DEPTH FLOW(CFS) : 132.61 
FLOW T ~ P -  .WIDTH(FEET) I 23,.16 . . . 
FLOE AREA(SQUARE FEET) : 3 1  .?6 
HYDRAULIC DEPTHFEETI : 1.38 
FLnw AVERAGE VELOCITY (FEET~SEC. 1 : 4.14 
UiiIF1IRH FROUDE HUHB R = .621 
PBESSURE t Hi!l(ENTUH!POUIdDS) : 2840.12 
AVERAGED VELOCITY HE&D(FEET) .267 
SFECIFIC ENERGY(FEET) = 2.537 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLON INFORHATION: ............................................................................ 
CRiTICAL FLOW TOP-WIDTH(FEET) = 19.39 
CRITICAL FLOW AREA(SQUARE FEET) = 21.94 
CRITICAL FLO1.I HYDRAULIC DEPTH(FEET) = 1.13 
CSITICAL FLOW AVERAGE VELOCITY (FEETISEC.) = 6.04 
CEITICAL DEPTHFEETI = 1 - 8 9  
CRITICAL FLOU PRESSURE + ~!I!HEIITUH(POUCDS) 1 2537.1ii 
AVEZASED CRITICAL FLON VFLUCiTY HEAD(FEET) 1 .566 
CSITICAL FLOW SPECIFIC EEEflGY (FEET) : 2.365 

---------------------------------------------------------------------------- 
NOEttAL DEPTH(FEET) = 3.17 
C H A G ~ E L  ! ~HORIZONTAL/VERTICAL) : 4 .oo 
BASEWIDTI!~FEET) = 5 -00  
CONSiANT CHANNEL SLOPE(FEET/FEET) : .007009 
HANNINGS FRICTION FACTOR = -0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW II~FORHATION: 

CZITICAL FLOlJ TOP-WIDTH(FEET) = 29.1:; 
C?:T!CA! fiOW AREA(S9UARE FEET) : 5i .64 
CF,:TICAL. iL01.I IIYDRAULIC PEPTH(FEET) = 1.77 
CiiT:CAL FLCIW AVERAGE VELOCITY (FEET/SEC.! : 7.55 
CR:ilCAL DFPTI/(FEET) 3.02 
C:I:ICAL FLOW PRESSURE + HOHEN~UH(POU~IDS! ?41~.:6 
AVEEAGED CRITICAL FLOU VELOCI I Y  HEAD (FEET) : . h'S4 
CRITICAL FLOW SPECIFIC EtlERGY(FEE1) : 3.806 
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*******tS********t**************t******t***~*****t****S***************t***~* 
' ' I r),)CHANNEL INPUT INi0RHATlONr;ii ............................................................................ 

) ) ) ) )  NORMAL DEPTH FLOW(CFS) = 34.11 
FLOW TOP- WIDTH(FEET) : 13.00 
iLOW AEEA(SQUAEE FEET) = 9.00 
HYDRAULIC DEPTH(rEET) : .69 
FLOW AVERAGE VELOCITY (FEETIsEC. ) 3 - 7 9  
UNIFORM FROUDE NUHP'R : ,803 
PRESSURE + ~I~~R~NTU:~!PO~~NDS) : 489 -69 

r- 

AVERAGED VELOCITY H ~ A D ( F E E T )  = -223 
SPECIFIC ENERGY (FEET) 1 1.223 

NORMAL DEPTH(FE~T) 1 - 0 0  
CHANNEL Z HORI ONTALIVERTICAL) = 4.00 
BASEWIDTH I FEET f z 5.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) = .009$00 
HANNINGS FRICTION FACTOR : .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOU INFORHATION: ............................................................................ 
CRITICAL FLOW TOP-WIDTH(FEET) = 12.10 
CRITICAL FLOW AREA(SQUAEE FEET) : 7.60 
CRITICAL FLOW HYDRAULIC DEPTH(FEET) : .63 
CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) : 4.49 
CRITICAL DEPTH(FEET) f .89 
CRITTCAL FLSH PRESSYEt + tt!?t!EI!TUE(PO!JN!S) : 478.!3 
AYERAGED CRITICAL FLOu VELOCITY HEAD(FEET) : -313 
CRITICAL FLOW SPECIFIC ENERGY (FEET) : 1,201 

NORHAL-DEPTH FLOU ItiFORHATION: 
f -. ---------------------------------------------------------------------------- 

**t%*trl*~t***l****t:*r****$*~*******t*ttt*t*r**S*tt*t***t%$~$**t**ktrtk~**** 
) )  )CHAt;l!EL INPUT INFORHATIOH< < ( {  ---------------------------------------------------------------------------- 

NflEHAL DEPTH(FEET1 r 2.72 
CYANfiEL Z HORIZONTAL/VERTICAL) : 4.30 
8kSEWIDTH I FEET) = 5.00 
CONSTANT CHANNEL SLO?E(FEET/FEET) : .052600 
tl4!4tlINGS FRICTION FACTOR r -0300 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HQRHAL-DEPTH FLOW INFORHATION: 
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S~*lt~***S***~*tSSt**tt*******~S*****t***~****t******#**~****t**t*#***$****t 
) 1) )CHANNEL INPUT INFORNATION((({ ............................................................................ 

CBNSTANT CHANNEL SLOPE(FEETIFEET) = .058600 
MANNINGS FRICTION FACTOR = -0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORNATION: ---------------------------------------------------------------------------- 
))I)) NDRHAL PEFTH FLOW(CFS) = 645.71 
F t 3 i  TOP- WIDTH(FEET) : 26.04 
FLOW AREA(SOUARE FEET) z 40.82 
HYDRAULIC DEPTH(FEET) : 
FL!:lW AVEEAGE YELOCITY(FEET/SEC. le5f = 15.92 
UtiIFirRH FROUDE HUHBER - 2.240 
PRESSUFE + ~OHENTUH(POUNDS) : 22633.70 
AVESAEED VELOCITY HEADFEETJ : 3.534 
S?ECIFICENERGY(FEET)= 6.564 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CEITICAL-DEPTH FLOD IIIFORHATION: 

CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRiTICAL 
i\tlERiiGEP 
CRiTICAL 

*~t*******S*tt$******$t**$$~*%****************.?$t~**********I**$~~*~~**~**** 
))))CHANNEL INPUT INFORHATION( ( (  ( ---------------------------------------------------------------------------- 

NORHAL DEPTH(FEET) = 5.33 
CHANSEL Z(HORI!ONTAL/YERTICAL) : 4.00 
EASEWIDTH(FEET) = 5.00 
CONSTANT CHANNEL sLOPE(FEET/FEET) : .O:$SOO 
HANNINGS FRICTION FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORHATION: 

) ) ) ) I  WORtiEIL DEPTH FLOW(CFS) 1 780.99 

AVERAGED VELOCITY HEAD(FEET) : 2.535 
SPECIFIC EWEEGY (FEET) : 5.175 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLO! IkIFOEfiATIOI4: ............................................................................ 

38.24 

CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
A\'ERAGEI! 
CRITICAL 



s t l t t t t t 4 t D E S C R I P T I O N  OF EESULJStt4*t$t*tttttttttttftI~*ttktttttt4~****t*t*$ * S T A  620+40 * 
t I * t 

I t ~ t ~ t ~ t ~ t $ t t t t ~ t t t ~ t : t t t t t t t 1 ~ c c t t t ~ t t c c t t t ~ 1 t t t ~ t t t t t t t t t t ~ t ~ ~ ~ t t t t * t ~ t t t t ~ 4  

i * t k * ~ t t . t t t t t ~ t t +  t r . i i t $ t  ttttccttttt**$$*t*.ttt.*t t t ~ t t h t * t . t k t j + t t t * ~ f + t t t t t . t $ * k  
) ) )CHAHNEL INFU? INFORHATION( ( (  I ----_______________--------------------------------------------------------- 

H(~KHAL DE!T!!;FEET) : 2.00 
CHAt4WCl Z HOR~~O~~TAL!\JEETICAL) 4 .C? 
E.A$ENI~T!~!+:; z 5.00 
CONSTAI~T CHANCE! SLBFE (FEET/FEET) : -01 7203 
HkGHIt!Gf: Fi:!CTIilN FACTuR : .0303 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
!!Ocild!-?EFT$ FLOW INFIIRHATION: ---------------------------------------------------------------------------- 

CEITIC,!,L FLGi.; T~F- !~~?TH(FEET)  I 22.25 
C?IT:CLI :;!:I$ AF.EArS!jlji\RE FEET) z 70  :o 
< - .  i. . dU 

,,..:iTI~::\L pi;';; H'(D?&!j!IC PEPTH(FEET) r. 1.32 
CAIT!CAL Fi(llu' AVERAGE VELOCITY(FEE~/SEC. 1.53 
? - - -  ..1;; ;ICA! DEFJ!:'i'EET) z 2-16  
c:;l::~~! ~ji)!! ~:.ESS!~IE + HI?HE~(TUH{PI:I~.!:DS) I - s ,-, . , , 4  ,-s .39 
a i ! tE :~F~ CL;TictL FLi:il.) ! j iL!)CITY H E A ~ ( F E E T !  : .6t,i 
C.:;TI<:/i! 'LijlJ ' jCECIFiC E ~ ~ E R G Y ( F E E ~ )  : ?.el$ 



* t#%tt t t tDESCRIPTION (IF fiESULTSt4r*t*tt$*tttttt1tt*$tt%***$*t%$I$4$**I****$ * STA 672+00 $ 
t t 
t * 
tCtSSJtSttSStt%llt$kttttt$t$t$dI$%4$1#t%*k%**t*$$$ti$kttittt$i~%$~tt~$tt$t$t 

* 1 $ C l ~ 4 t $ # t % t t C ~ C ~ 4 * f 1 t $ t $ C t 1 L - C t l l t C ~ . t t I : # $ * t ~ t i * t # 4 t # ~ t ~ ~ + ~ ~ ~ ~ ~ ~ 4 t $ * t $ ~ $ * $ t $  
) )  )CHANNEL INPUT 1!4FORHATIO:!<( ( (  

CHANNEL ! (E?~I~~~NTAL/Y~STICAL) : 4.00 
EASEWIDTH(FEET~ = >.GO 
CgE!'STA!lT CYANGEL sLoFE(FEET/FEET) - .019300 
t1Al;EIINGS FRICTIl!I! FACXh : .0300 

))))?N?E:A!PEFTHFLOk;(CFS):  47-87 
FL~:IY TOP-  WIDTE(FL'EI! - l;.O!l 
FL~:)~: AREA(SQUAEE FEET) 1 9.00 
H'iP2AULiC DEPTE(FEST1 I .6 9 
;I . 1 . !.Ub AVERAGE YELOCITY (FEET/SEC. ) . 5.32 
UliiF!:!RH FEOUDE HUHSE? - 1.126 
FRESSrjRE + /J , l !~E#Trj t i (pi i r j i i~~)  = 732.51 
AVEEhBE2 VELQCITI HEADfFEiT) : .459 
SF iC IF iC  E!:EEGY (FEET) = 1.439 

C E l T I c b t  FL(iLj bvEEhSE '$EL~:I~'~(FEET/sEc.) = 4.g.j 
CRITICAL DEFTH(FCET1 : 1.07 
CF;!TiCAL F:I~{\! PzESSii2F 4 *;'~EtlTUH(P!j!.:ii?z) I :,,, . -. :, .(,J 
d'JE.S,$cED CR?T!C$! Fti;!.' VEL?CITY HE?F(cEET) z . 7 . .  .lt+ 
OkITICAL FLG[i S r E C i i I i  EjiEZ&';iFEET) z !.;;I 





NORMAL DEpTH(FEET1 : .SO 
CHAHNEL Z(HORIZ?NTAL/YERTICAL) 1 4-00  
BASEWIDTH(FEET! : 5.00 
COHSTAHT CHAIIHEL SL~~PE(FEET/FEET) - .01?000 
MAIiNIWGS FRICTICN FACTOR 1 -0300 

- - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLO# INFORHATInH: 

) ) ) )  1 NORHAL PEFTH FLO#(CFS) I 30.63 
fLCW T?P- WIDTHITEET! : 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATION: ............................................................................ 
CAITICAL FLOU T(IP-I.~IDTH(FEET) r 11.69 
CEiTICAL FLOA klEAiSQ!lAi?E FEET) = 6.?7 
CRITICAL FLOW HYSRAULIC DEFTH(FEET) - 6 0  
CEiT1Ci.L FL8M AVERdEi VELOCiiY(FEET/SEC.) 4.38 
CK'ITICAL EEFTHirEET) : .84 
CRITICAL FLOW IEESSURE + HII!!ENTUH(PO~~!DS) = S lC .36  
AYEEAEED Cf i IT ICd i  FLOW ViLOCiTY HEAD~FEET) = -302 
C:::TICAL FLC:] SPECIFIC EHERGY(FEET) : 1.135 

I N!)l3lidi. DEPTii(iEET1 : .SO 
ciiA/ja;l :~H~RIZ~~~TAL/VERTICAL) I 4-00  
FASEUIPTH(FEET) = 5.011 
Cr:!NSTt!tiT CHkHlJi l  S! ?PE(FEET/FEET) - .0!?100 

I NAtItiINGS FRICTION FACTOR = .0300 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Nl;~hilAL-DEPTH FLOW 1NFOAi:dTION: 

FLII;: TI~P-:IIDTH(FEET) = a . 5 ~  
FLOU AP~AISLIVAFF FEET) = ? . Y o  
FLOU H'/GEA!1IIC DEPTY(FiET) : .35 
FLOW AVEFAGE VEL(cC13' (FEET/%. ) = 5. 
PEPTH(FEETI : . d 4  
FLOW PEESS:lflE t ti.)t:fI4TUN(POU!:DS) I 

CRITICAL FifiW VEL[lCITY HEAO(FEET) 
FLOW SPECIFIC ENERGWEETI : .618 



* * * *~ * *~S*~* * * * t * tS t * t * * t *~~* * t t * I * * * * * * * *%** * I * * * * * * *# *~ t * t~ t t * * t~ * *~*%t t * * *  
))))CHANNEL INPUT INFORHATI@t4( I ( ( 

1 ............................................................................ 
NORHAL DEPTH(FEET1 r .80 
CHANNEL Z (HORIZONTALIVERTICAL) = 4 .OO 
RASEWIDTH(FEET) = ' 5 - 0 0  
COHSTANT CHANNEL SLOPE(FEET/FEET) - .0030oo 
HAt:1IINGS FRICTIOH FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOENAL-DEPTH FLOW INFORHATIOt{: ............................................................................ 
1 ) ) ) )  NORHAL DEPTH FLoW~CFS) = 12 -17  
FLOW TOP- tlIDTH(FEET) = 11.40 
~ ~ a w  AREA(SBUARE FEET) : 6.56 
dYDEAULIC CEPTH(FEET1 = .58 
F L M  AVERAGE VELOCITY (FEETiSEC.1 = 1.86 
l!?IIFORtl FROUDE tIUHBER - .431 
PRESSURE + HUHENIUH(POU~~DS) = 136.21 
AVEEAGED VELOCITY HEAD(FEET~ : -055 
SPECIFIC ENERGY (FEET) = .853 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFOMATIGN: ............................................................................ 
CRITICAL FLOW TOP-!I!DTH(FEET) : 8.96 
CEiTICAL FLdW AREA(SQUAf,E FEET) : 3.45 
CRITICAL FLOW HYDRAULIC SEPTH(fEET) : .3 
CRITICAL FLGW AVERAGE YEL9CITY (FEETJSEC. = 5.53 
C R ~ T I C A L  DEKTH(FEET) r .49 
CRITICAL FLOW PRESSUFE + H~:zE:.~Tu~!(P!!!~~!I!s) I 13!.43 
6VEAAGED CRITICAL FLOU ViLQCiTY !!EAE\FEET! = . ifis -193 
CRITICAL FLirlJ SPECIFIC EtfERGY (FEET) 

t C l t t r l i t . C l t ~ t t t ~ t ~ t . f t % . f ~ ~ 1 % t I 1 : k % t i ~ X C ~ C k x ~ ~ ~ ~ t % ~ ~ ~ t ~ + * % t t ~ t ~ t i ~ ~ C % ~ ~ # t ~ * ~ t t  
I )! )T,YdYNEL INPUT INFORIiAT!!~:i( ( (  ( 

NORHAL EEFTH( i i iT )  = 2.00 
CHAHIIEL !(H9RIZONTALIVEETICALi : 4.00 
~ASEl l iDTh ' i fEE l j  . ' 5.00 
COtiS TANT CHAWNEL S!OFE(FEET/FEET) = . O! 1000 
HANNINGS FRICTIi l t l  FACTOR : .0200 

) ) ) I )  MOR!.IAL PEPTH FLOW(CFS) - 15Y.50 
FLilU TOP- I!IGTil{FEET) = 21.00 
FLOW AEA(SfiUh3E FEET) : 26.00 
HYDRAULIC XPTH(FEET) I .  24 
Fi!?W AVERABS VELOCITY (FEET/SEC. 1 t.!3 
[Igii?E:/ FE!:l!i:E EI!.!t;BER z . ' j72 
FEESSUSE + t!rj!l;r:4TiJffi PO!INDS) : 3185.35 
AVERAGECl VEL!lCiTY HEAD(FEET) : 
.'Or- 

. SG 
3 r r C I F I C  ENEFGYIFEET) 1 2.584 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEFT2 FLcjir' IIlFORi!ATIiltl: 

CRITICAL FLOW T9P-WIGTH(FEE!) : 20.7:: 
C?Il!CAL. F l  ?il  AREA(SQUilRE FEET) : 25.33 
CRITiCAL FL02 HlDEAULIC DEPTH~FEET) 1 1.22 
CRiTICkL FLOU AVERAGE VELOCITY(FEET/SEC.! 1 6.27 
CRITICAL !EPTlt(FEET) : 1.97 
CRlTICAi F!i~i.l FRESSURE + t!f!tlEtITUH(PI311t1DS! - 3184.57 
AVERAGED CXITICAL FLOW VELOCITY HEAD(FEET1 .L11 
C!!IT!CAL FLtjW SPECIFIC ENERGY (FEET) : 2. 584 



i ~k~t~t~~~~ttt~~~t~t*ttt*1:ttt*1*t*t*#t*ttttt%~***t$***t~$~**t**tt***t~*t***tt 

1 !)I )CHANNEL INPUT INFORHATION( ( (  ( ............................................................................ 
NORHAL DEPTH(FEET1 I 50 
CHANNEL ~ ( ~ ~ O R I Z ~ E I T A L / Y E R ~ I C A L )  : 4.00 
BASEWIDTH(FEET) : 10.00 
CnNSTAtfT CHAHrlEL SLOFE(FEET/FEET) = .005000 
HAMNIHGS F9ICTIOH FACTOR : .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEFTH FLGW INFORHATIOH: ---------------------------------------------------------------------------- 
1 ; ) ) )  NORHAL DEPTH FLO#(CFS) = 11.88 
il.liW TOP- wIDTH(FEET) 14 -00  
i L 0 2  A$EA(SGUARE FEET) 1 6 - 0 0  
KYOBAULIC DEF:H(FEET) : .43 
FLi ik AVERAGE VELOCITY(FEET/SEC.) 1 1.93 

! LlSiiORH FfiOUDE NUHBER 2 .533 
PRESSURE + ~~IIHE/~TUH(POUWDS) : 13'3.96 
AVERAGED VELOCITY HEAD(FEET) I .061 
SFECIFIC EIlERG'((FEiT) = .561 

CRITICAL-DEFTH FLOW INFORHATIOK: I ----- _---------- ............................................................ 
CRITICAL FLOW TOP-#IDTH(FEET) 12.70 
CKITICAL FiPW AREA(SOUARE FEET) = 3.83 
CRITICAL FLUW HYDRAULIC DEPTHFEETI - .30 
CRITICAL FLOW AVERAGE VELOCITY(FEETISEC.) = 3.10 
CRITICAL DEPTiiiFEET) = -34  
CRITICAL FLOIJ PRESSIJRE + HOflE!lTUHfPOUNDS) = 110.09 
AVEZAGED CRITICAL FLOW VELOCITY HEdP(FEET) : . I 4 3  
CRITICAL FLOil SfECIFIC EI!ERGY(FEET) = .?27 

B A S ~ W I D T H ~ F E E T !  1 ' 10.00 
COHSTINT CHAI!/{EL SLOPE(FEET/FEET) - .019100 
HAHNINGS F4ISTIOE: FACTOR - .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BOEHAL-BEPTH FLOW IHFQfiHATIilN: ---------------------------------------------------------------------------- 
) ) ) ) )  NORHAL DEPTH FL?W(CFS) 1 112.72 
FLQCI ICP-  W!BT!!(FEET: : 19.60 
FLiNAREA(SOUARE FEET) - 17.75 
H'rDRAULIC DEPTH!FEET) 1 - 9 1  
FLOU AVERAGE VELOCITY (FEETISEC. ) = 6.35 
IltlIFORFi FRilfJDE EHBER - 1.175 
PRESSURE + HI:IHENTU~~(POUI;DS) : 19?3.33 
A Y E i l X i l I  VELaCITY HEADii iET) ; n75 . b25 
SFECIFiC EtIEfiGY (FEE:) : I.OL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW 1HiiIEl:ATiON: ---------------------------------------------------------------------------- 
CiirTICAL 
CgITICAL 
CRITICAL 
CEi TICAL 
CEITICAL 
LEITICAL 
AVERAGED 
CEi rICAL 

FLO!J TqP-WIgTHiFEETl - 20.52 
FLOZ AEEAiSQUARE FEET) = 20.176 
FLIIW HYDRAVLIC DEPTH(FEET) : -99 
FLUW AVERAGE VELOCITY IFEET/SEC.) - 
GEPTH!FEET) : 1.31 
FLirU FEESSUfiE + HOHENTUH(POUEIDS) = 
CRITICAL FLOW VELOCITY HEAD(FEET1 : 
F L i N  SFECIFIC EHERGY(FEET1 = 1.805 



I%StSS%%StS$SSt%SS%*tt*t***i%%1:ttt***$t:t4*t%%t%t****t2**S*t#~kt$t**%tt*$tt%** 1 ) 1) )CHAll!IEL INPUT INFORIIATIO!i( : ( (  _----______________--------------------------------------------------------- 

!?;)! tlaR!lA!. I!E?TY FLOUiCFSf : 250.75 
TOP- ,W!DTH(FEET) 34.00 

rLl:lU AREA(Sil!lARE FEET) - 66.00 
XYFkAULIC DEPTH(FEET1 r 1-94 
iL!: lJ AVERAGE VELOCITT(FEET/SEC. ) 5.80 
} i l l i - .  .t.r;t!IRH Fil3UDE NUHBER - -451 
FRESSLIRE t Y~~NE~~TuM(POUNDS)  6900.48 
BVEE/ISED VELOCITY HEANFEETI = .2?4 
SPECIFIC ENERGY(FEET) : 3.224 

CF.ITICAL-DEPTH FLOU I N F O ~ ! ~ A T I O t l :  I -_________________ .......................................................... 

I Ni:XEAL DEPTH(FEET) : 7 ?n 
CHAtiREL Z ( H I : I R ~ : O H T A L / V E ~ ~ I C ~ ~ )  = 4 .OO 

1 B A S E i I D T H i F E E T )  1 10.00 
C~I :~STAHT CHAINEL S L ~ P E ( F E E T / F E E T )  - . O I J ~ O O  
KANNINGS FR!CTIO!i FACTOR : .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 

NljRflAL-DEFTI! FLOY INFQP,ilATION: 

: ) ) ) )  NORMAL DEPTH F l O Q ( C F S ?  : 361 
FLOW TOP- W!DTH(FEETI = 23.20 
F:I:I# AREA(ZQC;ARE FEET) : 47. 
HY~RAULIC  EEFTH(FEET) z 1-61 
FLOG AYEEAGE VEL!?CiT ' ( (F iEi /$EC.)  
!!i!:FilRH FE~:izr;k WL!NGEF! -1 1.06; 
PRESSURE t ?i:lPE!4T!l/j( P O ! J R ~ I )  I 
hVERAGE@ VFLCICITY HEFD!FEET! : 
SPEC!FIC ENESGY(FEET1 - 3.318 

i 

C R I T I C A L  FLQP TOP-WIDTH~FEET) = 26.37 
C E I T I C A L  FLtIR AREA(S0UAEE FEET) = 37.23 
C:I i ICAL F L c g  HYDRAULIC DEPTH(FEET) 1.41 
C C i T I C A L  it l)kl t\VtflA;E YELOCITY (FEETj'SEC.! I: 6.74 
&!:TICAL DE?TH(FEET! : 2.05  
i:?:T:CA! FLOU PRESSLIRE t K[!HENTUH(PIIUHDS) : 5293.55 
":".("' kk :z?+b~D CRIT ICAL F!I!W VEL1)CITY H E A D ~ F E E T )  .705 
C:ITICAL FL!II.! S P E C l F I C  ENERGY(FEET) r 2.75! 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CEIT ICAL-DEPTH FLOW i:iFlrlKAT!1:!;4: ___------___----_----------------------------------------------------------- 
CDIT!CAL FLOW TOP-#I!?TH!FEET) 23.3: 
C?I:ICAL FLOW AEEA(S90ACE FEET) 4 9 . 5 0  

I ibk, FLOU H Y l E A U L I l  BEPTH(FEET) : l . 66  GRIT'"' 
C R I T I C A L  FLOU AVERBGE VELOCITY (FEETJSEC.) = 7.31 
C k I T i C A L  DEPTH(FEE7) : 2.48 
C R I T I C A L  FLOW PRESSURE t HO~IENTUH(POU!IDS) = 8317.76 
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET1 .823 
C R I T I C A L  FLOW S P E C I F I C  E?!EEGY(FEETJ 3.512 



S*ttt*t~*~~********1*tt****%**t*~**********t**t4*~t**t*~******~********~~*** 
) )  ) )CHANNEL INPUT INFORMATION!( ( ( ............................................................................ 

t!?RI.IAL DEPTHjFEET! : 2.10 

COHSTANT CHAtitIEL SLOFE(FEET/FEET) -- .013100 
HAl4t4ItjGS FRICTIOt4 FACTOR r .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOU INFORMATION: 

) ) ) ) )  MORHAL DEPTH FLOw(CFS) : 496.86 
FLOW TOP- WI@TH(FEiT) = 32.40 

i i iN AREA(S0OARE FEET) : 59.36 
Hi'D2AULIC DEFTH!FEET) : 1.83 

I FLOW AVERAGE V ~ ~ O C I ~ ~ ( F E E T / S ~ C . )  = S.37 
L~ilIFORH FROUDE NUtIGER = 1.050 
FRESSURE + KMMTUH ( POUNDS) : 12331.79 
AVERAGED VELOCITY HEAD(FEET) = 1 .OSE 
SPECIFIC ENERGY (FEET) : 3.888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CPITICAL-DEPTH FLOB INFORHATION: ............................................................................ 
CRITICAL FLOW TOP-NIDTH(FEET) I 33.41 
CEITICLL FLGa AREA(SBUARE FEET) : 63.53 

1 CRITICAL FLOW HYD~AULIC DEPTH!FEET! 1 I.'?@ 
CRITICt',L FLQII bVERAGE VELOCITY (FEET/SEC. 7.82 
CPITICAL DEPTH(FEET! : 2.?3 
CIIITI!:AL FL(IGJ PEESSURE + HOHENTUH(POUHDS! - !?:SR.SR 
AVEKASEU CRITICAL FLOW VELOCITY HEADIFEET) r -350 
CEITICRL FLB! SFECIFIC tXEEGY (FEET) 3.875 

) I ) ! )  NURHA: EEPTH F L N ( c F s )  1 348.60 
'Lr:!CI TCIP- GlI3TliiFEET - 51 .fi3 
FI!t;J AREA(SGi1bRE FEET! : 5 6 . l h  
.;!I'DEAULiC ELPTH!FFET) : 1.78 
~:l:ls AVERAGE VELOCITY (FEET/SEC.) 6 - 2 1  
tlNiil:~E:i FCiillCE NUHEEii r .821 

. -- , - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

C?ITICAL-EEPTH FLOW It4FURHATIOII: 

CXITICAL 
cI;TICA: 
C.iITICAL 
C I T I C L L  
CRITICAL 
C?JTICAL 

FLOW TO?-iJiDTH(FEET) : 2'1.4s 
FLOH ASEA(SC!UARE FEET) : 
FLOW HY FRAU 
FLr 
DEPTHIFEETI 1 2.44 
F!OII P!iFS>1ICE + HOHEtiTUH(P0UIIDS) : 7g50.34 
CRi i ICAL Fl.OW VELOCITY HFAn(FFET) : . $ I t ,  

5.252 



ltttSttt%L%ttt*~t%%%%#ttttttttt%*t**tt%t*t%%%~t#ttt~t**t%t~~~t%%%~%%*%%%**%% 
1))  )CHANNEL INPUT INFORHATION( ( ( {  ............................................................................ 

NORHAL DEPTH(FEE1) : ?.to 
C H A N ~ ~ E L  z HORIZONTAL/VERTICAL) = 4.00 
EASEWIDTH 1 FEET) = 10.00 
CONSTANT CHANNEL SLOPE (FEET~FEET)  = .010te0 
HANNINGS FRICTION FACTOR : .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOREAL-DEPTH FLOU INFORHATIOli: ............................................................................ 
) I ) ) )  NORHAL DEPTH F OR(CFS) I 383.33 
FLfll l TOP- iiIDTH(FEE7 \ - 30.60 
FLI:IW AREA(S0UARE FEET) : 53.04 
HYDE/,ULIC DEPTH(FEET) : 1-72 
FLOW AVERAGE VELOCITY (FEET/SEC.) 7.23 
UI{IFORH FROUPE NEHBER = .971 
PRESSURE t H~I~EHT~'!!(PouNDs) = SY40.03 
AYEEAGED VELOCITY HEAD(FEET) z .811 
~ F E C I F ! ~  EAEEGY(FEET) : 3.411 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW IHF?RHATION: ............................................................................ 
CRITICAL iLOU TOP-UIDTH(FEET1 30.48 
CRITICAL F!.<i# BREA(S~!UAGE FEET) - 51.60 
CRITICAL FLOG HYFRAULIC DEPTH(FEET) : 1.70 
CRITICAL F1CJ1.l AYEBAGE VELOCITY (FEEilSEC. : 7.40 
CEITICAL DEFTH(FEET! : 2.56 
CRITICAL FRESSlJZE t HI)KE~~T!IH(P@!I~~DS) = 8736.16 
AI.'EBAGE? C B I T : C ~ ~  FLI,;: YELI!CITY ~ E A D ~ ; E E T )  : .a50 
C2ITICAL ii[ii.i SFEClFjC EI!ERGy(iEET) : 3.410 

t t l l t t J 3 $ t t k $  t : t . lSt#St . t tSJt l .~S.?tS*%*t1:$$t%.IrIt$t tCf?. t l  !:il.ftttSLt:ti.l4#1$Ptl t l S  
) ) )  iCiiAii3EL I!!?iiT INF!)RNATIOI?: ( ( (  ---------------------------------------------------------------------------- 

t!!lRHAL PEPTH(FEET! - 2.70 
Ci iAt iHi i  I IH<~R!ZONTAL/Vir:T:Ckl) = 4.00 
8ASE;IDiEiFEET) : lO.?o 
C(liiSTA?IT CHANNEL SLCFE(FEET/FEET) = .0035GO 
HA!IHI!IGS FRiCTION FACTOR - .0300 

- - - _ - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NQRfiAL-DEPTH FLOW INFORHATIUN: -_-------------------------------------------------------------------------- 

31 .i80 
ARE FEET) : 56.14 

H1'DliA;iLIC %?TF(FEET) : 1.76 
FLOW AVERAGE VELOCITY (FEET/SEC.) : 4.21 
!.!!iiFll?Y FRI!!!PE El!ltlBER - . 561 
PSESSU4E' t flO!!ENTU!l(PO~ilfi5) : 5868. ?3 

.279 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CliiTiCAL-EEFTH FLOW IliFl;iiiiAT19K: ----------------------------------------------- 

FLQE TClP-WiCTH(iEET) I 25.!:- 
f LGi! A?EA(SBUb<?E FEET) - J;I. 73 
FLOW HYCRAULIC PEPTH(FEET1 : 1 .SS 
FLUU AYERAGE VLLOCITY(FEET/SEC.) = 6 
PSFTH(FEET) : I .?? 
FLOY PRESSURE t H!I~IENTUF!~POUNDS) = 
C2ITICAL FL?U VELlICITY t!CAD(FEET) : 
FiCIZ SFECIf 1:; EilERGY (FEC'i I ?.h7? 



I ) ) )  )CHANNEL INPUT INFORHATION( ( ( ( ............................................................................ 
MORIIAL DEPTMFEET) I. 2.90 
CHCIMl?EL 2 (HORIZQI~TAL/V€RTICAL) = 4.00 
BASEQIDTH(FEET) : 10.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) .01200!l 
i:At{NIHGS FRICTIO!: FACTOR 1 .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORt'4.L-DEPTH FLOW IHFORHATION: 

) ! ) ) )  !{?RHkL DEPTH FLOWICFS) = 511.67 
1.92 TOP- WIOTH(FEET) z j3.211 
FL0g 62Ed!S4U4RE FEET) : 62.64 
PfDEAULIC ?EPTH(FEET) I 1.89 
F!OiJ AVEfiAGE VELOCITY (FEETISEC. ) 8.17 
U#IFI:!EH FRr)UDE t:!IHEER = 1.048 
PFESSYRE + HOHE~~TUH(POU~~DS) 1 12752.5 
NEEAGED VELOCITY HEAD(FEET) = 1.036 
SPECIFIC EHERGY(FEET) - 3.936 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-BEFTH FLOW INFORHATIOII: ---------------------------------------------------------------------------- 
CRITICAL FLOW TOP-WIDTH(FEET) = 33.76 
CRITICAL ;LUW AREA(SQUkRE FEET) = 64.97 
CE:TICA! FLOU HYBRAULIC DEPTH(FEET) : 1 .P2 
CilITICAL FLO2 AVERAGE YELOCITY (FEETISEC.) = 7-88 
CRITICAL DEPTHiFEET) : 2.97 
CRITICAL FLOH PRESSURE + HOHENTUC(POVt4DS) 12731.15 
AVERAEED CR1:iCLL Fi.02 VEL!lCITY HEAQIFEET) I -963 
CEITICAL F lv i !  SFECiFIC ENERGY(FEET1 I. 3.?33 

! tll!RI!AL 9iPTHiFEET) : 3.00 
CHA:!!!EL Z~~~RI~ ! !~ :AL / ;ERTICAL)  = I. 00 
BASEUIDTH FEET - 0.00 
CONSTANT CHANEJEL S:OPF(FEET/FEETJ = .012000 
HAliil1t:GS FRICTION FACTllR -- .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
K9EHAL-DEPTH FLOIJ It.IFOR!!ATION: --___-------_--------------------------------------------------------------- 
; ) i ; )  ~{!:IRHA!. P E P : ~  FLOK(CFSI - IIYI.PI 
Fi.l:lW TI:!P- $lIDTil!FFET) : 54.00 
FLOiJ AEEA(EQUARE FEET) : 126.00 
!iYDAAULiC DEPTHiFEET) 2.33 
FL!:lW AVERAGE VELOCITY (FEETISEC. 1 9.46 
!!:!IFORH FfBUDE HUE!EER = 1.051 
P?ESSURi + H! tEENiU! i (P?Ui4~ = 32520.17 
;\'GhiGED VELOCITY EFAD(FEET) 1.380 
SPECIFIC ENERGY (FEET! = 4.390 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORMATIOS: ___-_----------------------------------------------------------------------- 
CRITiCAL 
CSiTiCAL 
CRiTICAi. 
CCITICLL 
CRITICAL 
CRITICAL 
AVESAfED 
CEITICAL 

FLIN TOP-WIDTH(FEET1 - 55.26 
FL(4 AEEA(SAUARE FEET) : 134.b2 
Fill:; HYGRAULIC DEPTH(FEET) - 2.44 
F Log AVERAGE VELOCITY (FEETISEC. 2 6. 
DEPTHIFEFT) : 3 . 1 ~  
FLOH PEESSURE + ~ ~ # N T U N ( P O U N D S ~  : 
CRITICAL FLOW VELOCITY HEAD(FEET) : 
FLOW SFECIFIC ENEFGYIFEET) = 4.375 



BASEUIFTHIFEET) : ' 30.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) = .006000 
HANNIHGS FRICTION FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORRAL-EEPTH FLOW INFOR3ATIOt~: ............................................................................ 
) )  ) ) )  NORYAL DEPTH FL?g(CFS) : 1062.79 
TLOW TOP- bIIDTH(FEET) : 57.29 

I FLON AEEA(SPUARE FEE ! : i 135.24 
iHYi!Rii!lLIC DEPTH(FEET. : 2-59 

I FLoV AVERAGE VELOCITY(FEET/SEC.) 7.17 
U:!IFORH FROUDE NUHBER = .765 
PRESSUPE + HOHENTUH(POU~~?S) = 28856.02 
AVERAGED VELOCITY HEANFEETI : -788 
SPECIFIC ENERGY (FEET) I 4.1?8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOM IHFORIIATIIIN: ............................................................................ 
CRITICAL FLOU TOP-WIOTH(FEETJ I 53.62 
CRITICiIL FLOW AEEA(SQUAEE FEET) 123.46 
CSITICA! FLOW HYDRAULIC ?EPTH(FEET) : 2.30 
CRITICAL FLOW AVERAGE VELQCITY (FEETISEC. ) = 8.61 
CSITICAL DEPT~(FEET! : 2.95 
CRiTiCAL FLi!iJ PRESSURE + EoHEHTUI.~(POUIIDS) : 2PO52.47 
AVEfiAGED CRITICAL FLOV VELUCITY HEAD(FEET) = 1.151 
Cl?lTICAL FLO'rl SFECIFIC E~.!ERSY(FEET) 1 2.103 

) ) ) ) )  NORKAL DEFTH FLOW(CFS) : l i G . 7 7  
~~r1i .1 TGF- ~IIDTH(FEET) = 67.69 
FLOW AKEA(SQQARE FEET) r 229. j 6  
HYPRk!iLiC P€FTH(FEET) : 3 - 3 9  
FLOW AVERAGE VELOCITY(FEET1SEC.) : 7.17 
:r;i;gi:,F.f! FI~VDE HUKBER : . ~ C S  

I Y 1 : C 4 1 : ~ * : ~ ~ ~ ~ * ~ t t ~ * % * t * * t % * t t t ~ t x * % 1 : C ~ * : i : x * ~ t * * t ~ ~ ~ t * * * * t ~ t . t # ~ . t * t * t ~ : 4 ~ ~ t t i * t * * *  
) ) ))CHANNEL ItlPUT ItiFORHATIOS( ( (  ( 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CKITICAL-DEPTH FLOW INFi!R:lATIl!&: 

d 

, 

CRITICAL 
CZITICA! 
CiiITICAL 

............................................................................ 
~IQRHAL DEPTHKEET) : 4.70 
CHAHMEL Z(2ORiiONTAL/VERTICAL) r J .00 
SASEUIDT;(FEET) : 30.00 
COSTAtjT CHANNEL SLOPEiFiET/iEET) 1 ,003200 
hANHINGS F?iCTIUN FACTOR .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
!ii:lRHAL-DEPTH FLON INFORHATION: ---------------------------------------------------------------------------- 



NORHAL DEPTH(FEET) 1 2.00 
CHANNEL z HORIZONTAL/VERTICAL) : 4.00 
BASEWIDTH I FEET) : 10.00 
CONSTANT CHANNEL sLOFE(FEET/FEET) = .003000 
HAt!NINGS FRICTION FACTilR : .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORNATION: ---------------------------------------------------------------------------- 
);)I) NORHAL DEPTH FLOU~CFS) I 119.83 
FLOW TOP- WIDTH(FEET) - 2~1.00 
FLOW AREA(SQUARE FEET) - 36.00 
HYDKAULIC DEPTH(FEET) 1 1.36 
FLOU AYERAGE VELOCITY(FEET/SEC,) : 3.33 
UNIFQRH FRUUDE NUHBER = .4Y8 
PRESSURE + HOHENTUH(POUNDS) 2686.50 
AVERAGED VELOCITY HEAD(FEET) - . I72 
SPECIFIC ENERGY(FEET) = 2.172 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORMATION: ............................................................................ 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CEITICAL 
AVERAGED 

FLCU TOP-HIDTH(FEETI z 20. 
FLOW AEEA(SBUAKE FEET) 
FLOW HYDRAULIC DEPTH(FEET) - 
FLClW AVERAGE VELOCITY (FEET/SEC.) 
BEP!H(FEET) : 1 - 3 6  
FLaH PRESSURE + xOHENTUN(POUSSS) 
CRITICAL~FL?W VELOCITY HEAD(FEET) : .SO3 
FLOl! SPECIFIC EKERGY (FEET) - 1.866 

* I 
t r r j t + t t  t t t ~  t t t i t t i i t ~ l ~ c  t ~ ~ t ~ * * t i ~ t t t t ~ ~ ~ t t * * ~ t c ~ t c r + t x t : f t i t ~ t i . t t : t t t + t t i t ~ t  

t 1 C t f ~ t C l ~ t l ~ t S t * t l ~ t I + t ~ C L r * t ~ t . t t t * * * 1 t * * ~ ~ * * t t * t ~ ~ ~ * * t * t i $ - * 4 ~ * * * ~ ~ $ ~ i t i * t *  
)))CHANNEL INPUT INF0Rf~ATION( i ( (  ---------------------------------------------------------------------------- 

CDEHAL DEPTH(FEET1 : 2 - 0 9  
CHANt.IEL Z(H!!ZI!OtlT/,L/\'ERTICdC) = 4.00 
BASi2!DTH(iEET) r 10.00 
COtlSTANT CHANIEL SLO?E(FEET/FEET) = .003000 
I1AI.INIiiGS FRiCiiOl!  FACTOR : .!I300 

~ 1 ) )  NORHAL DEPTH ~ t o l d ( ~ ~ ~ )  = 
FL.OU TOP-, WIEif i i fEET) = 26. 
Fl.?i i  AREA(Sti!rA!E FEET) : 
H'iDRA!J:.IC DEPTH(FEET) - 1.36 
Fi!iiJ AVERAGE VELGC!iY (FEETISEC.) : 
!!:url:)fiif FROUDE ::I!HBER I .49& 
1SESSURE + HOHE?{TU!(POUtiDS) r 
AYEKAGED VELOCITY HEliC(FEET) : 
SPECIFIC ENERGY(FEET1 : 2.172 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOU IHfORHATIirH: 

CSiTICAL 
CZlTICAL 
CRl i ICAL 
CRITiCkL 
CRITICAL 
CRITICAI. 
AVE,?rAGED 
CkITICAL 

FLiiU TOP-UIDT!l(FEETj : 20. ?? 
Ftiril! A?EA(:S!UARE FEET! - 21 -95 
FLOW HYDRAULIC DEPTH(FEET1 : 1.91 
FLOII AVERAGE VELOCITY (FEETISEC. ) - 5. 
DEPTH(FEE1) : 1.35 
FLOW PRESSURE + MOHENTUII(POII~IDS) : 
CRITICAL FLOW VELOCITY HEAD(FEET1 : 
FLOU SPECIFIC EI!ERGY(FEET) = 1.864 



EASEWIDTH(FEET) ' 10.00 
C(I:ISTAI{T CHAtlHEL SLOPE(FEET/FEET) = .014400 
HANHIt:r;S FRICTiOC FACTOR = . O X 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WIIRHAL-DEPTH FLOW INFORHATION: 

i)))) NORHAL EEPTH FLOH(CFS) = 14P.51 
FL6CI TCP- E!!LTH(FEETI -- IL 77 . Q) 
FLOW AREA(SQCARE FEET) = 21.00 
2r'DEAVLIC DEPTH(FEET1 = 1.09 
FLOG AVERAGE VELOCITY (FEET/SEC.) = 6.2 
U!liFORfl FRi!UDE NUNBER = 1.051 
~ R E S S U R E  + HOIIE~~TUH(POUHDS) I 2787 
bYELAGED VELGCITY lEhD(FEET) = . C203 
SFECIFIC ENERGY (FEET) = 2.103 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATION: ............................................................................ 
CRITICAL FLOW TOP-WIDTH(FEET) -- 22.33 
X T i C A i  FLOU AREA(Sa!JARE FEET) 24.52 . - 

CiiiTICAL FLOK HYDRAULIC DEPTH(FEET) - 1.12 
C4ITICAL FLOW AVERAGE YELOCITY(FEET/SEC.) 6.00 
CRITICAL EEPTH(FEET) = 1.54 
CEITICAL FLOW PRESSURE + l!OEEHTUH(POUCDS) = 2784.37 
AVERAGED CRITICAL FLCW YE!l:C!TY HEAD(;EET) I . ".. q'iz? ( 

CEITICAL FLOW SPECIFIC ENEEGY(FEET) = 2.100 

I . !  i i : i l i i i i  t k j? I t . k . t - t t t t t f  i t l t i l :kt l - t ' lStT~- i~C. l l -Ci*! . l l t t . ! f  !I i l tIk. l .k8tklt . iCL.U.I  . i. \f l ' . , i . ; ' f ;  
i . ~ . . r ! , : : , - -  TIIF.I;'T II.!FQF;I.IATiON( W --------_------__----------------------------------------------------------- 



AYERAGED 
^ Y T '  
s d . : ~  I ICAL 



NORHAL DEPTH(FEET1 : 2.60 
CHANNEL Z HURI ONTALIVERTICAL) : 4.00 
BAst i i r  DTHlFEETj : 5.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) = .00S700 
HANNINGS FRICTION FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
RORHAL-DEPTH FLOW IEFORHATION: 

) ) ) ) )  NORHAL 9EPTH FLOU(CFS) = 243.95 
FLOW TOP- WIBTH(FEET) : 25.80 
FLOW AZEA(SQUARE FEET) I 40.04 
HYDRAULIC DE?TH(FEET) = 1.55 
FLOW AVERAGE VELOCITY(FEET/SEC.) = 6.09 
UNIFORH FROUDE NUHBER : .8b2 
PRESSURE + HOHENTUH(POUNDS) = 5387.23 
AYERAGED VELOCITY HEAD(FEET) : .576 
SPECIFIC ENERGY(FEET) = 3.176 

I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CRITICAL-DEPTH FLOW INFORNATION: ---------------------------------------------------------------------------- 
CRITICAL FLOW TOP-UIBTH:FEET) : 24-39 - ~ . .  

CEITICAL FLOW AREA (SQUARE-FEET) = 35.61 
CRITICAL FLOW HYDEAULIC DEPTH(FEET) = 1.4t0 
CSITICAL FLOW AVERAGE YELoCITY(FEET/SEC.) = 6.35 
CEITICAL DEPTH(FEE!) = 2.42 
CRITICAL FLOW PRESSVRE + HOHE~~TU~~(POUNDS) : 5339.11 
AVERAGED CRITICAL FLOI~I VELOCITY HEAD(FEET) : ,729 
CRITICAL FLOW SPECIFIC ENERGY(FEET1 = 3.152 

********tt*t**%t*******t~**%*t%*1:***%*~******t*~****~t*~*****t~~~~~tt~*~%*&~ 
) ) )  )CHAN!?EL INPUT INFORHATION({ ( (  

EiORtlAL DEPTH(FEET1 = 2.15 
CHANNEL Z HORIZONTAL/VERTICAL) = 4.00 
BASEWIDTH I FEET) : 5.00 
ClitrSTANT CHANNEL SLOPE(FEET/FEET) = -017300 
!lAI.ININGS FRICTI0:i FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
tiSRHAL-DEPTH FLUW INFORHATION: ............................................................................ 

, - .  - ,  
FLill! TOP- ~ I D T H ( F E E T T - =  22. 
FLOii hREA(SOUARE FEET) : 
HYBRAULIC DEPTH(FEET) = 1.93 
FLilW AVERAGE VELOCITY(FEET!SEC. ) : 
UNIFirRIl FRilUDE NUHGER : 1.203 
PRESSURE + HI:~~IEHTUH(P(I(IN~S) : 
AVERAGED VELOCITY HEAD(FEET) = 
SFECIFIC EI4ERGY(FEET) = 3.144 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATION: 

CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
AVERAGED 
CRITICAL 

FLOW TOP-WIDTH(FEET1 = 21. 
FLOW AREA(SQUARE FEET) : 
FLOW HYDRAULIC DEPTH(FEET) : 
FLOW AVERAGE VELOCITY (FEET/SEC. 
DEFTH(FEET1 : 2.38 
FLOW PRESSURE + Hi)HEtlTUH(POUHDS) 
CRITICAL FLOW VELOCITY HEANFEETI 
FLOW SPECIFIC ENERGY (FEET) : 



I - *  
I '-C * 
I -I 
I - *  
I n -  
I z I *  
I P *  
I z* 
I -7 +- 
I m *  
I r *  
I - 
1 - *  
I z +  
1-04- 
I C Z  
1 4 -  
I C 
I u*  
I zz * 
I T *  
1 O* 
I  w *  
I L T - L  
I .r-* 
I 4 S r  
I C 4  * 
1 a* 
I Z *  
1 -.fL 
I - *  
I-.* 
I A *  

I * 
1 7 -  
I * 
I * 
I * 
I * 
I * 
I -f 
I h 
I * 
I * 
I n. 
I  * 
I Sr 
I +- 
I +r 
I 4  
I R 
I * 
I * 
I * 
I *  
I  C 
I R. 
I rC 
I * 
I * 
I * 
I e 
I C 
I + 
I n 
I + 
I * 
I C 
I * 
I * 
I i 
I i 
I 4 
I i- 
I C 
I i 

Z 8 0  SIC-JWOZ 
0 8 1  P C P S C .  
m 6 ,  Z Z ~ P ~  =!= I I  zcnmTL% 
B ?,  u 1 Z = z x . -  
r- 8 ,  zD--m7r- 

1 I *  G 7 Z U r -  
o l l c n - 4 1  e, 
m 4 ,  T N m  
v ,, -"'-,----0 
--i I *  W I ? T - - 4  
I $ 8  u r - m . = . ~  

I *  o z m w -  
T 4 1  --4z-,b.--Y, 
I-- 8 ,  rrn-rum 

Or-  o m  
lET l l  Z $ 1  2 - 4  

I t  0) -4- 
U l l  ?I- > 
Z r l  =O I - - , ,  
7, t o  O -" --- 
0 $ 1  - im-c 
w  I *  a-om 
TT l l  w T .  Xr.3 
3- 4 1  m o -  
--I 9 8  @, n1C,-o 
- 1 1  I no 
' 3 1 1  \ P -z l ,  . 7 7  r- 

1 1  o m  - 
8 3  Mm 
I I O - 4  I ,  
I! 0- 

I +i 
I I * 

I  * 
P I *  

I *  
0 0  I * 
- 0  I C 
P .&L I .Ip 

0 
1 +. 

D 
I  * 
I * 
I * 





) ) ) ) )  NORHGL DEPTH FLOW~CFS) - 18.87 
FLOW TOP- WIDTHIFFET) : 13.00 

1 tt*tttt*t*t*ttt*ttr*#tttttt*tttttttttttttt*tt*t*tttttt*t*t**tt******ttt*tt*t 
1 ) )CHANNEL INPUT INFORHATION( ( ( (  

HYBRAULIC DE?TH(FEET) : .69 
FLOW AVERASE VELOcITY(FEET/SEC.) = 2.10 

, 

U~IFORI F R ~ V D E - N U  
PRESSUAE + ~IOHEI~TU~~(POIIN~S = 515.S8 
AVERAGED VELOCITY HEAD 
SPECIFIC ENFRGY (FEET) 

---------------------------------------------------------------------------- 
NORHAL DEPTH!FEET) = 1 .OO 
CHANNEL z HORIZONTAL~ERTICAL) = 4.00 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEFTH FLOW II<FBRflATIOH: ............................................................................ 

BASEWIDTH FEET) = 5.00 
*! CONSTAHT CHA?!NEL I SLOPE(FEET/FEET) = .003000 

HANNINGS FRICTION FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORHATION: ---------------------------------------------------------------------------- 

CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRiTiCkL 
CRITICAL 
AirERAGEfi 

FLOW TOP-WiDTHiFEET) = 10. 
FLOW AkEA(SGUA4E FEET) : 
FLOW HYDRAULiC DEPTH(FEET) = 
FLOW AVERAGE VELOCITY (FEETISEC.1 
DE?TH(FEET~ . .64 
FLOW PRESSURE + HOHENTUH(?O!INDS) 
CRITICAL F101.I \:i!OCIiY HEAD(FEET) 

CRITICAL FLDW SFECIFIC E!ERSY (FEET) : .876 

IiGEXAL DEPTH(FEET1 : 1.20 
CHANNEL z HORIZONTALIVE~TICAL) = 4.00 
BASEIJIDTH 1 FEET) -- 5-00 
Cl1t:'STANT d H B l l t l ~ ~  S L O P ~ ( ~ E E T / F E E T )  . .003000 
HANNIEIGS FRICTIliH FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
t,!ORFlAL-DEPTH FLOW INFOEtlirTION: 

) 1) )! NORHAL DEPTH FLO!I(CFS) : 27.25 
F!$W TOP- WIDTHIFEET) = 14-60 
FLOU AREA(SQ1IBRF FEES) : 11.76 
HYDRAULIC BEPTH(FEET) = - 3 1  
FLON AVERAGE VELOCITY (FEET/SEC.) = 2.32 
UI:!FORM FROUGE H!IHBER = .455 
PRESSURE + H4ilE!ITUH(PO!ltlDS) - 690.81 
AVE5AGED VELOCITY HEA?(FEET) : .053 
SFECIFIC ENERGY(FEET1 z 1.2::: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRiTICAL-DEPiti FLOG: INFOR:(ATION: 

CZITICIIL FL0:I T!t?- i l1~iH(iEET) : 11.23 
C4ITICAL FLOW AREA(SQUARE FEET) - $;50 CilITICAL FLOW HYDRAULIC DCf'TII(FEET) . 3 /  
CRITICAL FLOii ,!VERA E VELOCITY (FEETISEC. ) - 4.26 
CRITICAL DEPThiFEET ! : .7? 
CRITICAL FLOW PRESSURE + HIZHEHTUN(POI~H~~;) : 361.65 
AVERAGED CRITICAL FLOU VELOCITY HEAD(FEET1 = .262 
CRITICAL FLOW SPECIFIC E!:ERGY(FEET) 1.067 



*tt%***l~t**~t*tt*~*tt*t**t*t*******t*t4~*t~*tttt%t**$***~*******~$***~**~~* 
11))CHAtiNEL INPUT INFORHATION({ ( (  --------------------------------------------------------------------------- 

NORHAL DEPTH(FEET) 1.99 
CHANNEL Z HORIZOI~TAL/YERTICAL) = 4.00 
EASECliDTH 1 FEET) = 5.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) - .002300 
NANIIINGS FRICTIOI! FACTOR = .03'00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORHATION: 

! ) ) ! !  !i(lEllkL FEPTH FLOW(CFS) = 69.56 
FLoU TOP- .WIDTH(FEET) = 20.52 
FLPW AREA!SGUA:E FEET) = 25.79 
HYGgAULIC DEPTH(FEET) : 1.23 
FLOII AVERAGE VELOCITY (FEETISEC. ) : 2.69 . . 
UNIiORH FROODE NUtNER - .427 
PEESSURE + HOHE~{TUH(POUNDS) = 1634.93 
AVERAGED VE!OCITY HEAD(FEET) = .I12 
SPECIFIC ENERGY (FEET) = 2.102 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
CRITICAL-DEPTH FLOW INFORHATION: ---------------------------------------------------------------------------- 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
A't'ERAGED 
CiiITICAL 

N!IRHAL DEPTHYEET) : 1.00 
CHA!lNEL Z HOEIZUNTAL/VERTICAL) : 4.00 
UsEv IDTH I FEET) = j.!N 
COiiSTANT CHANNEL SLbPE(iEET/FEET) - .010000 
IIANNINGS FRICIION FACTUE - .O;iOO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N!JRtltlL-DEPTH FLOW INFOR!lATIOH: ---------------------------------------------------------------------------- 
) ) ) ) )  NO9HAL DEPTH FLOW(CFS) = 34.45 
F l o g  TOP- WIDTH(FEETj 1 13.00 
FL4W AREA(SPUARE FEET) : 9.00 
HYDRAULIC DEPTH(FEET1 : - 4 9  
FLOW AVERAGE vELBCITY (FEETISEC. ) r 3.83 
YEi'lFilRH FRf:IUDE NUHSER - . d l 1  
?AESSUCE + ~!~IHEHTUH(POU:IDS) - 49.1. so 
AVERAGED VELOCITY HEeGlFEET) = ,228 
SCECIFIC EJ!ERGY (FEET) : 1.226 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CEITICAL-DEPTH FLOH INFORHATIOB: ---------------------------------------------------------------------------- 
CRITICRL FLOU TOF-HIDTH(FEET) : 12-14 
CRITICAL FLOU AREA(S(3VARE FEET) 1 7.65 
CRITICAL FLOlJ HI'DRAULL:: DEPTH(FEET! I. -63 
CEITiCAL FLOU AVERAGE VELOCITY (FEET/SEC.) : 4.50 
CRITICAL DEPTH(FEET1 - .89 
CRITICAL FLGW PRESSURE + HOWENTUH(POUNDS) : 484.17 
AVERAGED CRITICAL FLilW VELOCITY HFAD(FEET) : -315 
CXITICAL FLOW SPECIFIC ENERGY(FEET1 : 1.208 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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) ) )CHANNEL INPUT INFORHATION{ ( ( ( ---------------------------------------------------------------------------- 

HOEHA! DEPTH!FEET) I 2.52 
CHANHEL ! HoRI~ONTAL/VERTICAL) : 4.00 
EASEWIDTH I FEET) 2 5.00 
CONSTANT CHANNEL SLOPE(FEETJFEET) : .004600 
tlANI!INGS FRICTION FkCTFR - .0300 

- - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
?JitE!lAL-DEPTH FLOW INFORfiCITION: 

1 !{ORMhL DEPTH FLOW(CFS) : !65.36 
FLOW TOP- WIDTH(FEET) : 25.16 
FLIN AKEA(SUUARE FEET) = 3S.00 
HVDRAULIC DEPT!(FEET) - 1.51 
FLOW AVERAGE VELOCITY (FEET/SEC. . 4 . 5 5  
UNIFORH FROUDE b!lHi?ER - -624 
PEESSURE + HOHEMTUH(POIJE!DS) = 3710.45 
AVERAGED VELOCITY HEAD(FEET1 = .274 
SPECIFIC ENERGY(FEET) = 2.814 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOH I!IFURHATION: ---------------------------------------------------------------------------- 
CRITICAL FL(!W TOP-WIDTH(FEET) = 21.05 
CRITICAL FLOU A!?EA[SBIJAFiE FEET) r 26.13 
CRITICAL FLfllJ HYDRAULIC DEPTH(FEET1 = 1.24 
CRITICAL FLOE AYERAGE VELOCITY (FEE~!SEC.) 6.33 
CEITICAL DEPTHIFEE!) : 2.01 
CRITICAL FLCl!! PRESSURE + HOHE1iTL!H(POUCDS) - 3327.47 
AVERAC-EI! CRITICAL F!(!W Y E I . : j C i i Y  iiEAD(FEET) = .622 
CRITICAL FLG: SiECIFIC ENERGY(FEET) : 2.623 

C?CKAL OEPTH!FEET) = ?.P: 
CHR2WEL Z (HOEI70tlTAL/VEi?TICAL! I 4.00 
CASE%IDTH!FEET! : 5.00 
p..,8or4t 

u ~ i : ~ !  H4T CHAHIiEL SLOPEIFEETIFEET) = .OOtOGO 
EACfiINGS FRICTION FACTOE = -0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - A m - - - - - - - -  

t!GAYAL-DEPTH iLOl l  INFORKATION: ............................................ 
) ) ) ) )  !?OHHAL GEfTH F!OIJ(CFS) . 23?.3? . . ~. 

FLQid TI:!?- IJIBTH(FEET) 27. $0 
Fl.ljbl hEiA(S611ARE FEET) 46.:J 
H;'DEAU:!C CEPTHiFEET) : 1.G' 
?I <;El CIVERAGE VELFCITY(F~ET/SEC. 1 : 5 - 1 4  
!.!!,iIFfl4H FSOVFE HUH8 R : .;25 
FAESSUZE + t1fijHEI4TUH ! PrJ!JHD) - 5771 .  

- - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - -  .- 
~ ~ T ~ P I :  . : * . a t ~ -  - E P T H  FLON It4FOFI~~ATlC!!: 

---------------------------------------------------------------------------- 
CfiITiCAL FL13iJ TOP-#IDTH(FEET) : 24.58 
CRITICAL FLClU AREA(S9UARE FEET) : 36.20 
CEiTTCirL F!:W EYDRAULIC GEPTH(FEET1 - 1.47 
CSITICAL FL9W AVESAGE YELOCITY(iEEilSEC.) 6.S? 
CFiITICAL 3EFTHIFEET) : 2.45 
CRi TICAL FLOW PEESSURE t HOHENTUH(PIIUNDS) : 54S3.85 
;\VERkGEIl CRITICAL FLU11 VELOCITY HEAD(FEET) : .z 
CRITICAL FLOW SPECIFIC ENERGYNEET) : 3 . : ~  



) ) )  )CHAHtIEL INFUT INFORHATIOH(( ( (  
I --------___________--------------------------------------------------------- 

ICIEHAL DEPTH(FEET) = 2.25 
CHANtiEL Z HvPIZOHTAL VERTICAL) = 4.00 
a a s r N r s r i l ! r ; i r )  = / s.ao 

f 
CONSTANT CHANNEL SL~~PE(FEET/FEET)  : .022600 
HANNINGS FEICTION FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLGW It~FOEHATIO/4: ---------------------------------------------------------------------------- 
) j ) ) j  NOEHAL PEPTH FLOW(CFS) - 2fi5.98 
FLCW ~ O P -  WIDT~(FEET) - 23.00 
FLOM AKEA(SGUACE FEET) = 31 .50  
HYDEAULIC PEFTH(FEET) z 1.37 
FLOG AVERAGE VELOCITY (FEET/SEC. 1 = 9.05 
Uti IF l iRH FRkIUDE NUNBER 1.567 
FzESStiRE + HI:IKENT~~~~(POUNDS) = 6768.96 
AVERAGED VELOCITY HEAD(FEET) l.?fiO 
SPECIF IC EHERGY (FEET) = 3.530 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FL?W INFORHATION: ............................. 
C E i T I C d L  FLOW TOP-NIDTH(FEET) = 25-90 
CRITICAL FLQY A2EA(SQUAEE FEET) 40.35 
C K I T I C A L  FLOb! HYDAAULIC D E P T H ( F E ~ T )  : 1.56 
CRITICAL FLCfW AVEgAFE VELOCITY (FEETISEC. J = 7.09 
C i i I T I C A L  DEPTHIFEETJ - 2.6! 
CRITICAL FLOW PEES:;~?; t HOHE!IT!IH;P~:I~~DS), r 6474.91 
Aa;'EEAGijj CEITIC+',L FLOW VEL(tCI?;' J!EAD(FEET) :: .?so 
C Z I T I C A L  F L h l l  SFECIF IC i N i f i G Y  (FEET) = 3 .-?i 7"" 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOKHAL-BEPTH FLOW INFitRHATIOM: 

--.-- r~i1i.I A ? E A ( J ' ~ u ~ ~ ~ ; <  ~ t i ~ )  I 9.00 
HYDRAL~LIC DEPTHjFEET) : .h9 
!Lit11 AVE?ASF YELOCITY(FEET/SEC.J z 2-97 
Ui+IFB?f!  FROVDE HUHBER : .t,28 
FF~ESSLIKE + HI:!HENTU~I(PI'UNDSJ = 3 ? 2 . 5 t I  
:,VEE;.G~ VELPZITY H E A B ~ F E E T )  !I? 

C R I T I C A L  
AVEEAGED 
C R I T I C A L  

FLOW T~F-!I?DTH:FEET) = 1 



t***t*tt**ttt*ttt*St%*****t*t**ZCfrt**t****t*%*%****4*tkt****ttt**~********** 
))))CHANNEL INPUT INFORMATION( ( ( (  ---------_------_----------------------------------------------------------- 

NORHAL DEPTH(FEETI = 1.10 
CHAtiBEL Z HORIZONTAL/VERTICAL) = 4.00 
BASEWIDTH I FEET) s 5.G0 
COFSTANT CHANNEL S!OPE(FEET!FEET) : .006500 
IIAtlllIIIGS FRICTIOH FACTllR = .0300 

HORHAL-DEPTH FLOW It~FORHATII'!!: ----__-_--_----------------------------------- 
i ) ! )  E!!!Rl'tAL DEPTH FL(llJ(CFS) = 27.78 
FLOI.I TOF- !JIDTH(FEET! - 13.00 
FiCCI AiiEk(SliUAfiE FEET) = 9.00 
tiYCfiA!l~iC BFFTH(FFFT! : h 9 
FiSW AVEEkGf 

. -- , 

FEET) = 1 .141 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-FEPTH FLOW INFflRXATION: --------_-----_---_--------------------------------------------------------- 
CE1TICAL FLOW TGF-VIDTt!(FEET) = 11.51 
CEITICAL FLO2 AEEA(SQVA5 FEE?) : h .  43 
.S IT !CAL  FLr3CI H'IDRAULIC PEFTH(FEET) : .57 
CRITICAL FLOg AVERAGE YELCCiTY iFEET/SEC. ! 5.23 
CfiIT:CAL DEPTH(FEET) = .79 
C2ITICAL FLOW F ? E S S ~ R E  + !!(?HE!~TUH(PI!UHDS) - 370.33 
AvEEkSEP CflITICRL FLOW 'V'E!.OCITY HEkSiFEET) = 
<: : :T ICAL F:iI:j SFECIFIC E/JEfiGC(iEE?) z i .078 

T:iiTICAL 
<!:TICAL 
,''-.TrICAL . .n~ I 
Cli iTICAL 
CRl i ICAL  
CRITICAL 
i\t1F2AGED 

FLi l l l  T<IP-~:~PT!!!FEE?! z X.!!  
FLCU AREA!SQCA$E FEE:) = 47.21 
FLilW HYDRAULIC $EP:H(FEET) : 1.70 
FL0i.l AVERAGE VEL0CiiY (FEET/SEC. ) : 7.51 
DFPTH(FEETI = 2.59 
F L G I ~  PRESSURE + HOHENTL!H(POUHBS) : 8359.56 
CCITICAL FLOW VELOCITY HEAD(FEtT) = .S52 
FLOiJ SPECiFIC E:JEfiGY(FEET) : 3.740 





*S%4***S%*%%*t****~*1:**%%*%*%*tt* t ********%**%%*********~i  t%%***%****t*%*%*t 
1) )  :CHANNEL INPUT INFORHATION(( ( (  --------_------------------------------------------------------------------- 

NORHAL DEPTH(FEET) : 2.40 
CHANHEL z (HOR~ZO/~TAL/VERTICAL) 4.00 
EASE#IDTH(FEET) : 5.00 
COtiSTAHT CHAINEL SLOPE(FEET/FEET) = .003000 
HANNINGS FRICTION FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
l:ORIIAL-liEPTti FL011 IilFORHATION: ___________________--------------------------------------------------------- 

CRITICAL 
CRITICAL 
CRITICAL 
CF(1TICAL 
CZITICAL 
CRITICAL 
AYERAGED 
CRiTICAL 

I-.k4:*t'klttt@i5CCIPTi(1N OF EESgLTSt**tr*t : t t t*#*t$**fXt+~f****%****t f%k1:L$%f5tt*  
.r s44t43.n: * 
X * 
'i' * 
%*S**S*tt**~St**tt~****%*tt***%***%******%*t~~*ttt***~*#*k**~**#******t**%** 

% X X ~ * * C X * ~ t t t * S % * * * * * x X I : ~ * * * * * $ % * t % * . t * ~ $ * k * * * * * * * t * * * 4 * * * * * ~ * ~ * * * t * ~ * * * * * * ~ *  
) 1) CI!A:!!!EL INPUT INFORHATION( ( (  ( ---------------------------------------------------------------------------- 

C?NSTAHT CHAMKEL sLG?E!FEET/FEET) = .007200 
tlA:{ilINGS FRICTION FACTOR = .0300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - -  

NO?fiAL-DEPTH FLOG! 1NFOR:IATIOEI: ---------------------------------------------------------------------------- 
)!) f )  NORHAL BEPTH F bU(CFS) = 23 
FLQll TOP- WIDiH(FEET\ = 25.00 
FLBU Ai?EA(SQUARE FEET) = 37 

CEITICAL 
S,S:TICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CXITICAL 
AVERAGED 
CRITICAL 

FLOW TOP-HIDTH~TEET) : 22.75 
FL'314 AREh(SrjUAAE FEE?) 7 20.7s 
FLrJC: HYDRAULiC DEPiH(FEET) : 1.35 
FLOU AVERAGE VELOCIT'((FEET/SEC.) z 6 
DEPTH(FEET) = 2.22 
FLOU PRESSURE + HOHENTUH(POUHDS) = 
CRITICAL FLOW VELOCITY HEAD(FEET1 = 
FLON SPECIFIC ENERGY (FEET) -- 2.E35 



E!ORNAL DEPTH(FEET) = 1.011 
CHAINEL Z(H~IRIZONTAL/VERTICAL) : 
5ASiWIDT! i ( iEETI 1 10.00 
c o r i s r A c r  CHANNEL SLOPE IFEET/FEET) 
IlANNIHGS FRICTION FACTOR - .3300 

!!ORHAL-DEPTH FL?tJ INFOA!!ATI:il4: 

! ) )  ,) NORHAL DEPTF FI.OW(CFS) = 

AVERAGED VELOCITY EEAD(FEET) 2 .I69 
Y E C I F I C  E;iERGY (FEET) = 1.169 

- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFOftHATIOM: 

CEITICAL FLOW TOP-WIDTH(FiEi) = 16.25 
CEITICAL FLOW AREAISWAEE FEET) : 10.25 
I E l i I C A L  FL6W HYD9AULiC DEPTH(FEET! = .63 
CEITICAL FLOW AVERAGE VELOCITY (FEET/SEC. ) : 4.50 
GEJTICAL QEPTHiFEET) = .76 
C 4 i T I C A L  FLOW PRESSURE + HOMENTUH!POUH?S) = t;52.30 
hVE4/,6fD CRITICAL FLOW \'ELCCITY HEAD(TEET) .315 
CfiITiCA! FLOlJ SPECIFIC E I ~ ~ R G Y ( F E E T )  : 1.096 

tStt*.tt~rttYtt*ttttt:ttttttt%t%.ttt*'t.t~t%t%%t$~t.t~*tttt.~$%%*.t+*ttttt.tttt~ttttt 
) )  ) !CHANNEI IHPUT IliFOREiATION(((( ............................................................................ 

!I?RiikL EEPTH(FEET) I 1 .OO 
CHANHEL 2 (Hl:lRiZ?NTAL/VERTICA:j 4.00 
BdSEllIDTHIFEET) 1 7.50 
C!I::STAIfT CHANNEL SLOPE(FEETIFEET) .003000 
HANNINGS FEICTION FACTOR = .03@0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
!!ORI.IAL-DEPTH FLOW INFORHATII1N: ............................................................................ 

_____---_--- - - -_--_--- - - - - - - - - - - - - - - - - - - - - - - - - .  
G J T I C d L - B C T T H  FLOW INFOEHATION: 

CEiTJCAL FLOG T!JP-I.IIDTH(FEET) -- 14.20 
CRITICAL F!G A4EAiSQUAEE FEET) : I ? .  09 
CRITICAL FLCW HrPZAULIC DEPTHIFEET) z .t;J 
CRITICAL FL[:!Z AVERAGE VELOCITY (FEETJSEC. I = 4 . 5 4  
CRITICAL DEPTHIFEET) .64 
CRITICAL FLOW PRESSURE + HOHE~ITUH(POUEDS) : 577. 10 
AVEfiAGED CRITICAL FLOW VELOCITY HEAD( FEET) = .3?1 
CEITICAL FLOW SPECIFIC ENERGY(FEET1 : 1.157 



Cttt*lr*CC*~~~**tk~1~tttt*t****tt**t*tt*~**ttCC*?**t~*~**t***t**t*z**t~tt*** 
I ) )  ))CHAHHEL INPUT INFORHATION( ( ( (  ---------------------------------------------------------------------------- 

NORHAL DEPTH(FEE1) = 1.00 
CHANNEL Z HORIZOHTAL/VERTICAL) 2 4.00 
8ASEWID:H I FEET) = 5.00 
COIISTAIIT CHANNEL SLOPE(FEETIFEET) : .oc?600 
HAYNIGGS FRICTICN FACTOR : - 0 3 9 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-EEPTH FLOW INFORHATION: ---------------------------------------------------------------------------- 
1 ! 1 ) ) t!c?EMlil DEFTH FLO'rl(CFS) -- 30.03 
FLc!lJ TOP- Ln'IPT:.(;(iEET) :: l3.GO 
FLl:lII 4i?iAfSdUbEE FEET) 9.00 
H'~DRAU:IC DEPTH(FEET) : . 69 
F L ~ U  AVERAGE VELOCITY (FEETISEC. : 3.34 
UNIFORM FRDUDE HUHBER - 7 0 7  
PRESSURE t- EIOKENTUH(POI!NDS) 433. 
AVERAGED VELOCITY HEAD(FEET) - 1 7 3  
SPECIFIC ER?,GY(FEETI = 1 .173 . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'I 
CFITICAL-DEFTH FLOW INFORNATION: ---------------------------------------------------------------------------- 
CFITICBL 
CRITICAL 
CRITICAL 

FLOQ TOP-l!!DTH(FEET) : 11.63 
FLOll AREA(SO!~ARE FEET) = 6 - 8 7  
FLOII HYPEAULIC DEPTH(FEET) = .59 
F!i!!l' A'IERAGEYELOCITY (FEET/SEC. = 4. 
DE'TI{!FEET} : . g j  
FLilW Pi?ESS!IRE t HllHEWTUH(POUt4DS) 
C E I T I P 6 i  FLOW VELOCITY HEAD(FEET) : 
FL~JW SFECiFIC ENERGY(FEETI = 1 .124 

NORtlA! DEPTH(FEET1 - 1.00 
CHAtIKEL 2 HORi!CHTAL/YERTICkI) - 3.00 
9ASEl,II5TH 1 FEET) = 5-00 
CiINSTtNT CHAI~WEL SLOPE(FEET/FEET) = .005700 
HAN::I!.IGS FRICTION FACTOR - .0300 

) . ) ) ! )  !??EFAL DEPTH FLOU(CFS) 2 26.01 
FLOG TdF- UIDTH!FEET) : l j . 0 0  
FLi:tll AkEALSOUAEE FEET) r ?.GO 
HYDEAULIC DEPTH(FEET) : .6?  
FLOW AVERAGE VELOCITY (FEETISEC. : 2.89 
C:i:iF!?ilH FRCrUDE NUESER : ,412 
PRESSUEE + HI:IHE~ITUH(POUI:DS) ;. 384.89 
AVERAGEB VELCCITY HEAE(FEET) = -130 
EFECIF iC CNEESY(FEET) = 1 . 1 5 0  

FLOE TOP-WIDTH~FEET) = 11 
FLOU AREA(SQUARE FEET) : 
FLfi1,l HYDRA!tLIC DEPTHtFiET) 
FL?U AVERAGE YELOCIT't (FEETISEC.) 
DEPTH(FEET) : 7 1  
FLOW PRESSURE + H O H E ~ ~ T U H ( P O U N ~ S )  
CRITICkL FLOW VELOCITY HEAD1FEET) 
FLOU SPECIFIC ENERGY (FEET) 2 
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NATURAL CHAMBUIEF, 
--" - -. 

VELOCITY (CALCWBATIIOMS 



i N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  CHANNELS 
CHANNEL 437+16 

EISCHARGE IS - 67 CFS 
B O T T O H  WIDTH IS : 5 FT 
SLoPE IS - I.0./8 FT/FT 
SIDE SLOPE 21 ' 5.2 
SIDE SLOPE 22 : 3.5 
HA!:NItIGIS N - -035 
TOP UIDTH IS = 16.08 FT 
A L E A  IS : 13.43 SQ f-T 
WETTED PERIHETER IS 16-38 
HYDRAULIC RADIUS IS -82 f 
:I(IRHAL D E P T H  IS -- 1.27 FT 
VELOCITY IS : 4.93 FPS 
FROUDE N U H B E R  IS -- .36 

N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  
CHANIiEL 442+70 

N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  
CHAIIHEL 446+2S 

DISOHAESE IS -- 150 CFS 
FOTTOH WIDTH IS : 14 FT 
am I S  : /.012 FT/FT 
SIDE SLClPE Z1 : 3.3 
S!DT SLOPE 22 z 2.7 
I?ANl:lh";'S t i  r: .035 
TilF :lIDTti IS = 51 FT 
A R E A  IS : 31.88 SO FT 
3ET:ED FERIHETER IS = 31.33 
HYBRAULIC RADIUS IS : 1.02 
NORMAL DEFTH IS z 1.42 FT 
VELOCITY IS = 4.71 FPS 
FRdUDE IiUflBER IS : -82 

N U R P l A L  D E P T H  F U R  T R A P E Z O I D A L  C H A N N E L S  
CHAI'f#EL 454 t g j  

DISCHARGE IS -- 559 CFS 
GiJTT(:iH WIDTH IS z 0 FT 
SLilPE I S  -- 
SIDE SL?I?E .Old FTiFT 1 .3 
SIDE :LOPE [iil : 6.1 
HAt#!IN5'S N : -035 
TOF WIDTH I S  : 58.79 FT 

A R E A  IS : 66.42 SU FT 
U E T i E D  FERIHETER IS -- 59.1 
HYDRAULIC RADIUS IS : 1.45 
NORHAL DEPTH IS = 2.94 FT 
YELOCITY IS : 6.47 FPS 
FROUDE NUHBER IS : .94 



N O R M A L  DEPTH 
CHANNEL 4 6 0 6 5  

DISCHARGE IS-: CFS 
BOTTOH WIDTH IS 1 0 FT 

F O R  

I NETTED PERIMETER IS = 28.95 FT 
HYDRAULIC RADIUS IS : .91 FT I llORMdL DEFTH IS  = 1.99 FT 
VELOCITY IS z W F P S  4 & 5 4  I FROUDE NUf lBER IS = -88 

T R A P E Z O I D A L  C H A N N E L S  

DISCHARGE IS : 70 CFS 
BOTTOE WIDTH IS = 0 FT 

FROUDE t4UHBER IS : .85 

N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  
CYAHXEL 475 92 

HYDRAULIC RADIUS IS : 1.27 FT 
ti!jRHAL DEPTH IS = 2.59 FT 
VELitCITY IS = 5.21 FPS 
FROUDE NUnBER IS : .81 

N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  
CHANNEL 376+77 

DISCHARGE IS = 126 CFS 
B O T T O H  WiDTH IS = 6 FT 
SLOPE IS = .00Y5 FT/FT 
SIDE SLOPE (21) z 5.2 

NORHAL-DEFTH IS : 1.66 FT 
VELOCITY IS = 4.35 FPS 
FROUDE NUtiBER IS .73 



N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  CHANNELS 
CHAHNEL 477 0 0  

DISCHAEGE I S  r 126 CFS 
GOTTOH WIDTH I S  A F T  
SLOPE I S  : . 0 0 3 5  F T / F T  
S I D E  SLOPE [ I l l  : 5.2 
S I D E  SLOPE Z2 : 5.9 
HAt4NIHG'S t i  : .O55 
TOP U I D T H  I S  : 2 6 . 5 9  F T  
AREA I S  : 28-97 SO F T  
WETTED PERIHETER IS-:. &.s? FT 
HYDRAL l t IC  RADIUS I S  : 1,OS F T  
l!ORHhL 8EPTH I S  = 1 . 6 8  F T  
VELCCITT  I S  4.35 FPS 

F i L E I i A H E  I S  S V 4 8 0  

4EO 

CR!lSS SECTIOH I D  HUHBER I S  1 

1 

NUHBER OF CRSSS SECTION COORDINATE POINI'S I S  2 4  

COORDI!!ATE 
I D  AO. 

STATION 

i!kTER AREA 
SURFACE 
ELEV 

F T  $ 4  F T  

WiTTED 
PERINETER 

TOP HYI! HYP 
WIDTH RADIUS CEPTY 

SECTION C C I T I C b i  
FACTOR FLOW 

F T  CFS ' Q = '  
6: 

1.5 11.7 
17.4 110.0 

'FT 



N O R M A L  D E P T H  F O R  
CHANNEL 490 78 

DISCHARGE I S  : 24 CFS 
BOTT(IH WIDTH I S  r 0 FT 
SLOPE I S  = .02 FT/FT 
SIDE SLOPE 11 = 3 
SIDESLOPE i 22 1 = 3.5 
HA!i!4ING'S N : .035 
Tap WIDTH I S  : 8.45 FT 
AREA I S  = 5.49 SQ FT 
8ETTED PiRItlETER I S  = 8. 
PYCRAULIC RADIUS I S  : .h2 FT 
NOEHbL DEPTH I S  = 1 .3  FT 
VELGCITY !S : 4.37 FPS 
FR2UDE NUEBER I S  = - 9 6  

N O R M A L  D E P T H  F O R  
C3ACNEL 492+61 

DISCHARGE I S  : 279 CFS 
a g r r o n  WIDTH IS : o F T  
SLOPE I S  : .014 FT/FT 
SIDE SLOPE jilj ; 5.4 
SIDE SLOPE 22 = 4.2 
MANNING'S N : .035 
TfiP WIDTH I S  : 28.75 FT 
AREA I S  = 43.05 SQ FT 
SETTED PERISETER I S  = 29.38 
HYDFAULIC RADIUS I S  : 1.17 
N9Er!AL DEPTH I S  = 2.99 FT 
VELOCITY I S  : t . 4 S  FPS 
FROGLIE NUHBER I S  : - 9 3  

T R A P E Z O I D A L  

- 

T R A P E Z O I D A L  

C H A N N E L S  

-- -. - .  

C H A N N E L S  

N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  
CHAIitIEL 499t09 

DISCHARGE I S  = 48 CFS 
a!ITTi.i,ll WIDTH I S  = 0 FT 
SLOFE I S  = .009 FT/FT 
SIDE SLOPE 21 = 10 
SIDE SLOPE I 22 1 = 12.6 
HANHING'S ti - -035 
TOP UIGTH I S  = 27.44 FT 
AREA I S  : 16.66 SQ FT 
WETTED PERIHETER I S  = 27. 
HYDRAULIC RADIUS I S  = .6 
NORHAL DEPTH I S  : 1.21 f 
VELDCITY I S  : 2.88 FPS 
FRUUDE NUHBER I S  = .65 

N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  
CHAXiEI 503+83 

DISCHARGE I S  . 100 CFS 
BOTTOH IJIDTH I S  1 6 FT 
SLDPE I S  : .O?2 FT/FT 
S I O i  SLOPE i l l )  : 19 
SIDE SLOFE 22) 1 6.4 
HACIII!IG'S N = -035 
?OF WIDTH I S  = 33.26 FT 
AREA I S  : 21 . I  S9 FT 
UETTED PERIHETEA I S  : 33. 
HYDRAULIC 8ADIUS I S  r .63 
NCEI:AL IiEPTH I S  -- 1.87 F 
VELOCITY I S  1 4.74 FPS 
FROUBE t4UHEER I S  = 1.05 



HQ,&rflb29DEf'TH F O R  T R A P E Z O I D A L  C H A N N E L S  

DISCHARGE I S  = 525 CFS 
BOTTOH WIDTH I S  : 56 FT 
SLOPE I S  : .0136 FT/FT 
SIDE SLOPE ZI = 66.7 
SIDE SLOPE 1221 : 3 . 2  
HANNING'S N : .035 
TOP WIDTH IS : 173.94 FT 
AREA I S  : 129.25 SO FT 
WETTED PERIRETER I S  : 173. 
HYDRAULIC RADIUS IS = .74 FT 
HORHAL DEPTH IS = 1.12 FT 
VELOCITY IS : 4.06 FPS 
FRUUDE NUHBEK I S  : .83 

N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  I CHANNEL 415t27 

DISCHARGE I S  : 1060 CFS 
B u T T O n  Y I D T H  IS = loo FT 
SLOPE I S  = .0126 FT/FT 
SIDE SLOPE (21)  = 40 
SIDE SLOPE (22)  = 24 
HAt/!41NG1S N r .035 
TOP WIDTH I S  192.46 FT 
AREA IS = 211.31 S 4 F T  
UEiiED PERIHETER I S  192.53 FT 
HYDRAULIC RADIUS IS : 1.1 FT 
NORHAL  DEPTH  IS^ = -  1 . 4 4 - - ~ 1  
VELOCITY IS : 5.11 FPS 
FROUDE NUMBER I S  : .66 

N Q Q M A L  D E P T H  F O R  T R A P E Z O I D A L  
CHAN!:EL 424t3P 

DISCHARGE I S  40 CFS 
GOTTi IH  WIDTH IS = 7 FT 
$!OPE I S  : .0154 FT/FT 
SIDE SLOPE 71 : 11.4 
SIDE SLOPE 1 22 1 : 11.4 
HAHNIHG'S !4 - .035 
TOP WIDTH I S  : 24.56 FT 
AREA IS : 12.16 SQ FT 
UETTED FERIHETER I S  = 24.63 F1 
HYDRAULIC RADIUS I S  = .49 FT 
N O R H A L  DEPTH I S  : .77 FT 
VELOCITY IS = 3.29 FPS 
FROUDE E!UHBER I S  - .62 

C H A N N E L S  

N O R M A L  D E P T H  F O R  T R k P E Z O I D A L  C H A N N E L S  / CHAliNEL 430t56 



C(1hRDINATE 
I D  NO. 

1 
2 
3 

1 9  

ELEVATION 
Y(1) 

2 3 . 5 0  
2 3 . 0 0  

E 

WATER AEEA NETTED TOP HYD HYD s E c r r t l t r  c R r r r c n L  
SYEFACE PERIKETER UIDTH RADIUS DEPTH FACTOR FLOW 
ELEV 

FT SQ F T  F T  F T  F T F T  FT CFS 

. 

FILEHAHE I S  SY512 

5 1 2 t 6 7  

CR(SSS SECTION I D  EiUiiBEit iS I 

517 

!l!Jt!BER OF CROSS SECTION COGRDICATE POII.ITS I S  1 5  

CROSS SECTION I D  NUHaER I S  1 I E 1 , 5 1 2  

I NUMEER OF CROSS SECTIOH COORDINATE POINTS I S  9 

COO2BINATE STA;IOli ELEVATION 
I 3  NO. X ( I )  Y ( 1 )  

WATER AREA 
SrlEFACE 
ELEV 

FT se F T  

WETTED TO? HYD HYD 
P i R I t ! E i E R  WIDTH RADIUS DEPTH 

SECTION C R i T l C A L  I/ 
FACTOR FLI:IH 



' N O R M A L  D E P T H  F O R  
i CHANNEL 525+15 - 
'I 
I DISCHARGE I S  = 89 CFS ' BOTTOH WIDTH I S  r 0 FT 

SLOPE I S :  .O FT/FJ 
SIDE SLOPE (21  f 4.9 
SIDE SLOPE (22)  = 12.9 
HAHNING'S N 2 .035 
TUP WIDTH I S  - 29.24 FT 
AREA I S  : 24.02 SB FT 
WETTED PERIiiETER I S  29.4 
HYDRAULIC RADIUS I S  = -32 
!4ORHAL DEPTH I S  : 1.64 FT 
VELOCITY I S  1 3.7 FPS 
FROUDE NUHEER I S  - - 7 2  

N O R M A L  D E P T H  F O R  
CHANNEL 529t84 

DISCHARGE I S  : 65 CFS 
60TTOH WIDTH I S  = 6 FT 
SLOPE I S  - .019 FTlFT 
SIDE SLOPE Z1 : 6.7 
SIDE SLOPE 1 1  22 : 5 
HAtltIING'S N = .035 
TOP HIDTH I S  = 18.95 FT 
AREA I S  = 13.81 SO FT 
YETTED PERIHETER I S  : 19.1 
HYDRAULIC RADIUS I S  : - 7 2  
NORHAL DEPTH I S  = 1-11 FT 
VELOCITY I S  = 4.71 FPS 
FELIU?E !;;!N3ER I S  - .97 

N O R M A L  D E P T H  F O R  
CHAIlNEL 539+50 

DISCHARGE I S  : 256 CFS 
E?TTOH WIDTH I S  : 0 FT 

TOP UIDTY I S  = 64.67 FT 
AFlEA I S  = 62.06' SB FT 
NETTED PERIHETER I S  = 64.7 
HYDRAULIC RADIUS I S  : .96 
NORHAL DEPTH I S  - 1 - 0 2  FT 
VELOCITY I S  = 4.13 FPS 
FROUDE t4UHBER I S  = .74 

N O R M A L  D E P T H  F O R  
CHANNEL 544 t13  

DISCHARGE I S  : 112 CFS 
BOTTOH WIDTH I S  12 FT 
SLOPE I S  = .046 FT/FT 
SIDE SLOPE Z1 = 13.3 
S!BE SL?PE 1 22 1 : 5.3 
HAIINIEIG'S N r -035 
TOP WIfTH i S  = 27.93 FT 
AREA I S  : 17.1 SO FT . 
KETTED PERIHETER I S  = 28.0 
IiYDRAULIC RADIUS I S  : .61 
IlORiiAL DEPTH I S  - .86 FT 
VELiiCITY I S  2 6.55 FPS 
FKBUDE NUiiBER I S  1 1.47 

T R A P E Z O I D A L  C H A N N E L S  

T R A P E Z O I D A L  C H A N N E L S  

T R A P E Z O I D A L  C H A N N E L S  

T R A P E Z O I D A L  C H A N N E L S  





CROSS SECTION I D  NUEBER I S  1 

1 

NUHSER 8F CROSS SECTION COORDIt~kTE POINTS I S  11 

Cl:lORDINATE STATION ELEVATION 
I 3  NO. 

1 
X ( I )  
0.00 

Y ( I )  
39.00 

1 
L 100.00 58.00 
3 116.00 36 -70  

WATER A K A  SETTED TOP HYD HYD SECTION CAITICAL 
SURFACE PERIRETER I,:IDTH RADIUS DEPTH FACTOR FLijW 
ELEV 

FT SI! FT FT F T FT F T F T CFS 

N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  CHANNELS 
CHAYtIEL 579t78 

N O R M A L  D E P T H  F O R  
CHAHNEL SZStSY 

T R A P E Z O I D A L  CHANNELS 

@ISCHARGE I S  1 39 CFS 



N O R M A L  DEPTH F O R  T R A P E Z O I D A L  C H A N N E L S  
CHANNEL 590t43 

DISCHARGE IS - 66 CFS 
B O T T O H  IIDTH IS r 0 FT 
SLOPE IS = .Ol? FT F T  5 SIDE SLOPE (21) 3 .9 
SIDE SLOPE (22) = 5.3 
HANNING'S N : .035 
T O P  WIDTH IS : 41.33 FT 
A R E A  IS = 21.78 SQ FT 
N E T T E D  PERIHETER IS 2 41.44 FT 
HYDRAULIC RADIUS IS = .53 FT 
tiOR!lkL DEPTH IS 1 1.05 FT 
VELOCITY IS : 3.03 FPS 

N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  
CHAN!!EL 59?+ j i  

N i I R P l A l -  D E P T H  
C H A R N E L  544t65 

T R A P E Z O I D A L  CHANNELS 

. . . - - - - - - - - - -  - - - . . - -  - - -  - , .  . , . . . , 
N O R M A L  DEPTH F O R  T R A P E Z O I D A L  C H A N N E L S  
CHAHXEL 601t50 

DISCHAfiGE IS 1 124 CFS 
E C I T i O H  IHIDTH IS 1 40 FT 
SLOFE IS = .014 FT FT 
SIC5 S!!lfE ! I ! )  I(.S 
S I X  SLOPE (22) = 11 
HANH1t:S'S N r .035 
TOP WIDTH IS = 72.73 FT 
A R E A  ! S  - 313.04 Sb) FT 
b l E i T E D  FFii:!iiETEP, IS -- 72. 
HY62AzLIC RADIUS IS : .5? 
NBRHkL D E P T H  IS : .67 FT 
VELOCil'; IS : 3.26 FPS 
FROUDE N U H B E R  IS .79 



N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  ( CHANNEL 605107 

DISCHARGE I S  -: 103 CFS 
S!:ITTOfl WIDTH I S  : 0 FT 
SLOPE I S  : .011 FT/FT 

I 
1 N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  

CHhlltiEL 61  1+51 

DISCHCEGE I S  r 58 CFS 
EQTTOH WIDTH I S  : 0 FT 
SLOPE I S  : - 0 1  FT/FT 
S I N  SLOPE 21 : 16 
SIPE SLOPE I 22 1 = 16 
PAHHIHG'S H = -035 
TOP UIDTH I S  = 35 -88  FT 
ASEA I S  : 20.12 SQ FT 
W T E D  FERICETER I S  -- 35. 
HYDRAULIC RADIUS I S  2 -56  
t[ilEf!AL PEPTH I S  = 1.12 F 
YE!.!.;CITY I S  s 2.88 FPS 
.FErlGDi t4VHBER I S  = .6& 

l ,JOT\'MAL D E P T H  F ( S R  
CH'iilEL 514t41) 

4ISCHARGE I S  = 55 CFS 
OllTTitH WIDTH I S  0 FT 
SLOP[ I S  : .017 FT/FT 
SIDE SLOPE 2 1  : 10.7 
SIDE SLOPE I 22 1 s 13.6 
!ANElIt!G'S N : .035 
T,IP HIDTH I S  = 27.36 FT 
AcEd !S : 15.4 SQ FT 
iiETTE3 PERMETER I S  = 27. 
HYDRAULIC RADIUS I S  : .56 
LWCHAL DEPTH I S  = 1.13 F 
VELOCITY I S  : 3.77 FPS 
FROUDE 1IUHBER I S  = .88 

] N O R M A L  D E P T H  F O R  

I CHAI4!4EL 618+30 

DISCHARGE I S  : 1565 CFS 
tljrror: WIDTH IS : o FT 

TOP NIDTH I S  : 1 2 . 9 9  FT 
A4EA I S  226.75 SQ FT 
METTEE PERIKETER 15 : 133. 
HYDRAULIC RADIUS I S  2 1.7 
1lOF;lli;l PEPTH I S  = 3.41 FT 
VEL!YICITY I S  6.9 FPS 
FRilUDE EIUl'iaER I S  : .93 

T R A P E Z O I D A L  C 

T R A P E Z O I D A L  C1 



N O R M A L  D E P T H  F O R  1 CHANIIEI 620t02 

1 DISCHARGE I S - =  46 CFS 
B O T T O H  WIDTH IS = o F T  
SLOPE IS = .Dl3 FT/FT 

NAN!IINGIS N ': -035 
TOP UIDTH I S  = 21-19 FT 
A E E A  I S  = 13.13 SQ FT 

HYD!?AULIC RADIUS IS = - 6 2  FT 
t/ORHAL EEPTH IS = 1-24  FT 
VELOCITY IS = 3.5 FPS 
FfiCtiDE N1!HBER I S  = .76 

I 
N D E M A L  D E P T H  F O R  
CHb;l:;EL 624t00 

DISCHARGE I S  : 46 CFS 
BBTTUH NIDTii IS : 0 FT 
SLGPE IS = . O  F FT/FT 
SIDESLOPE 21 : 6.3 
SIDE SLOPE r i  !2 = 7.9 
HPINHI!;G'S N 1 .035 1 0 I D  I S  17.77 FT 
LEEA IS r 11.11 SQ FT ...-. 

2ETTED PERIHETER IS = 17.94 FT 
H7DEAULIC RADIUS IS = .6? FT 
N O R H A L  DEPTH I S  = 1.25 FT 
YELi?CITY IS = 4.14 FPS 
FkOiiDE NllHBER I S  = .92 

T R A P E Z O I D A L  

T R A P E Z O I D A L  

C H A N N E L S  

C H A N N E L S  

N Q R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  
CHAKI;EL 1,27+40 

PICCHARGE I S  = SO CFS 

N O R M A L  D E P T H  F O R  
CHANHEL 630+50 

DTSCHARGE I S  : 910 CFS 
BBTTDH UIDTH IS : 1 5  FT 
sLilPE IS = . O  s FTIFT 
SIDE SL9PE ( 2 1  7 : 9 

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

. . 
T R A P E Z O I D A L  C H A N N E L S  



CROSS SECTION I D  NUHBER I S  1 

631 

NUtiSER 8 F  CZOSS SECTION COORDINATE POINTS I S  1 0  

C(l i lRXt4A TE STATION ELEVATIOt i  
ID /in. %(I) Y(I) 

0 . 0 0  52 .00  
2 4 4 . 0 0  50.  SO 

I.!ATER AREA FETTED TOP HYD HYD SECTION CRIT ICAL 
SrjZFACE FERIHETER !4IDTH RADIUS DEPTH FACTOR FLOW 
E!EV 

F T  S9 F T  F T F T  F T  F T  F T  CFS 

N O R M A L  D E P T H  F O E  T R A P E Z O I D A L  C H A N N E L S  
CHANNEL h35t37 

DISCHA2GE I S  : 50 CFS 
EIITTSH W I D l H  I S  i5 F T  
SLOPE I S  : . 0 l j  F T j F T  
S I D E  SLOPE '21 - 1 2  
S I P E  SL?FE 1 22 1 : 1: 
NA!i:IIilf;'S 1.1 - .035 
TI:!? l l I D T H  I S  = 32.25 F T  
AREA I S  1 16.3 Sff F T  
WETTED PEB!METER I S  = 32. 
HYDRAULIC RADIUS I S  : - 5  
f~OQt14L DEPTH I S  = .69 F T  
VELOCITY I S  = 3.07 FPS 
FP:tUCIE tJ!ILIBER I S  - .76 

I q Q R M A L  D E P T H  F O R  T R A P E Z O I D A L  CHAI \ I I \ IELS 
CHAN!iEL b4JtOJ 



I N O R M A L  DEPTH F O R  T R A P E Z O I D A L  C H A N N E L S  

I CHANNEL 653+25 

AREA I S  2 6.87 SQ FT , WETTEE PERIHETER I S  : 11.3 FT 
HYDRAULIC RADIUS I S  : -48 FT 
N O R A L  DEPTH I S  = .97 FT 
VELOCITY I S  : 4.66 FPS 
FROUDE NUKBER I S  - 1.18 

I N O R M A L  D E P T H  F U R  T R A P E Z O I D A L  C H A N N E L S  

1 CHANNEL 656+78 

DISCHARGE I S  = 68 CFS 
IOTT i lH  WIDTH I S  : 0 FT 
SLOPE I S  r .02 FT/FT 

WANHING'S N = .035 
i TOP WIDTH I S  = 32.79 FT 

AREA I S  = 17.34 SQ FT 
IJETTED PERIHETER I S  - 32.86 FT 
HYDRAULIC RADIUS I S  : .53 FT 
NlIRHAL DEPTH I S  = 1.06 F T  
V E L f X I T Y  I S  = 3.92 FPS 
FRIjUDE NUIIBER I S  : .?5 

-. 

N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  
CHAHNEL t;S?+74 

' DISCHARGE I S  = 61 CFS 
GOTTOH WIDTH I S  : 0 FT 
SLOPE I S  1 .012 FT/FT , 
S I D E  SLQPE (!I) = 20 
SIDE SLGPE (22)  : 13 
MAIjNING'S 11 = .035 
TOP CIIDTH I S  = 36.02 F T  
AREA I S  : 13.66 SO FT 1 WETTED PERIHETER I S  = 36.09 FT 
HYDRAULIC RADIUS I S  : .54 FT 
NilRHAL DEPTH IS = 1.09 FT 
VELOCITY I S  : 3.1 FPS 
FROUDE t{!!HSER I S  = .74 

-.- -- - 7 -  

N U K M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  
CHAIINEL h64+?9 

217 CFS 
0 F T  

4 FT/FT 
: 

= 26 
-035 

TOP I I IDTH I S  = 58.44 FT 
AREA I S  : 48.73 SQ FT 
LIFTTED PERIHETER I S  -- 58.57 FT 
KYDRAULIC RADIUS I S  : .83 FT 
NOEHA! DEPTH I S  : 1.67 FT 
VELOCITY I S  : 4.45 FPS 
FROUDE t4UHBER I S  : .86 



CROSS SECTION ID N U H B E R  IS 1 

1 \ 

H U M B E R  OF CROSS StCTION COORDIErATE POItlTS IS 12 

COORDINATE STAT1 N ELEVATION 
ID N o .  x i r P  '((1) 

1 0.00 54.00 
2 46.00 52.10 

H A T E R  AiiEA 
SIJRFACE 
E L E V  
FT SQ FT 

KETTED TOP 
PERIHETER WIDTH 

HYD EYD 
RADIUS DEPTH 

5ECTION CRITICAL 
FACTOR FLIIW 

F T  CFS 

CROSS SECTIOtI ID NUHBER IS I 
I 

!lUHSER OF CRES SECTION COORDINATE POINTS IS 13 

COORDINATE 
ID N O .  

STATION 
xl1I 

ELEVATION , 

Y(I) 
52 .20 
51.30 
51.20 
51.70 
51.60 
51.00 
50.20 
51.00 
51.70 
50.40 
51.20 
52.00 
53.00 

....................................................................... - - - - - - - 
WATER A R E A  IiTTED TQP BTD BYD SECIIII CRITICAL 

SllRFACE PERIHETEt? I!iDT!l FADIUS DEPTH FACTOR FL[!bJ 
ELEY nz 
FT S2 FT FT FT FT FT FT CFS .A-Z .o 4 

50.60 1.6 10.4 10.3 0.2 0.2 0.5 3.7 .r . a 5  5 
50.80 4 . 5  17.8 17.7 0.2 0.3 
51.00 8.7 1.6 12.6 

25.2 25.0 0.3 0.3 
51.20 15.0 4.3 2'7.2 

37.9 37.7 0.4 0.4 8.1 53.6 
51.40 29.0 96.9 96.7 0.3 0.3 13.0 90.0 
51-60 53.1 1 4 4 . 6  144.6 0.4 0.4 27.2 182.6 Q v 5l.cO 87.5 133.7 189.4 0.5 0.5 52.4 333.4 
52-00 127.4 210.5 210.2 0.6 0.6 91.1 562.6 
52.20 171.0 226.5 226.2 0.8 0.8 141.8 843.8 7 / 6  d , / Z  



N O R M A L  DEPTH F O R  T R A P E Z O I D A L  C H A N N E L S  
CHAtlNEL ?64+61 

DISCHARGE- I S  r 1036 CFS 
EgTTOH WIDTH I S  : 86 F T  
SLilPE I S  : .!I09 F T  F T  
SIEE. SLOFE Z1 : 7 i 
4 1 0 1  SLCIPE /!?I . 43 
HAI4HI:IG'S H = .035 
TOP WIDTH I S  . 267.54 F T  
AREA I S  : 26S.7Y $ 4  FT 
VETTED PERIBETER I S  1 267.56 
HYDEAULIC RADIUS I S  = 1 F T  
NORHAL DEPTH I S  . 1.48 F I  
VELOCITY I S  4.04 F?S 
F%!UDE NUHBER I S  : .71 

N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  
CHANWEL 324t91 

DISCI!ARGE I S  2 334 CFS 
GOTTBH WIDTH I S  = 0 FT 
SLOPE I S  = .05 FT/FT  
S I D E  SLOPE 21 : 8 . 5  
S I E E  SLOPE I 22 1 : I18 
HANt41NS7S t l  r .035 
TCP HIDTH I S  = 127.23 F T  
A4EA I S  z 63.38 S9 FT 
WETTED PERIMETER I S  : 127. 
HYBCAULIC RADIUS I S  1 .5 
lJ~!R!i!il GEPTH I S  z 1.01 F 1  
VELOCITY IS : 6 FPS 
FEOUGE :IUHEEE I S  1: 1.49 

N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  
CHA!I!:EL 839t2' 

D I S C ! I A i E  I S  -- 423 CFS 
El:ITT[.!H WIDTH I S  9 FT 
S L W E  I S  s .O 6 FT/FT  
S19E SLCPE [:lj : 41 
SIDE SLOPE Z ?  : 49 
HAfIHI:!G7S N : .035 
TCP WIDTH I S  : 132.04 F T  
AREA I S  : 96.86 SQ F T  
WETTED FERRETER I S  = 132.07 F T  
HYDRAULIC EADIUS I S  : .73 F T  
/{%HAL DEFTH I S  = 1.47 F T  
YELOCITY I S  : 4.37 FPS 
FEOUDE HUHCER I S  - -9  

C H A N N E L S  

l \ ! O R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  
CHANNEL $4st39 

DISCllARGE I S  : 2515 CFS 
FGTTOH U I D T H  I S  : 40 F r  
Z i f i F i  I S  1 .012 F T j F T  
SIP! SLOPE Z1 1 3.86 
:!% I111 . 5.2 
~ : ~ ? l ! i i N ~ ' S  N z .1?35 
I n ?  NIXH I S  1 78.41 F T  
AREA I S  1 250.97 SG F T  
i,iETTED PE2IHETER I S  . 79. 
HYSRRULIC EADIUS I S  : 3.1 
ti0RHAl. DEPTi i  I S  -- 4.24 F 
VELQC!TY 1s : 10.02 FpS 
FRiiUDE NUHEER IS = -99 



- -  - - 
FILENAME IS 1014 

1'01 4 

F' . CROSS SECTIOt4 ID NUKBER IS 1 

1 

F- NUMBER OF CRDS; SECTION COORDINATE POINTS IS 6 

COORDINATE 
ID NO. 

1 

STATION 
X(1) 
0.00 

42.00 
52.00 
53.00 
66.00 
76.00 

ELEVATION 
Y(I)  

BCTER AREA NETTED 
SURFACE PERIHETER 
ELEV 

FT SQ FT FT 

TOP 
WIDTH 

FT 

HYP H Y D  
RADIUS DEPTH 

SECTION CRITICAL 
FACTOR FLOW 

F T CFS 




