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INTRODUCTION 

T h i s  dra inage r e p o r t  i s  f o r  t h e  ex tens ion  o f  291st  Avenue (Palo  Verde 

Road) f o r  approx imate ly  7-314 m i l e s  from I n t e r s t a t e  10 t o  Nor thern  

Avenue as a  p o r t i o n  o f  t h e  development f o r  t h e  proposed master planned 

community o f  Sun Va l ley ,  Ar izona.  C o l l a r ,  W i l l i ams  & Wh i te  Eng ineer ing  

I nc .  was con t rac ted  b y  t h e  Adams Group, I nc .  t o  prepare t h e  

c o n s t r u c t i o n  p lans and dra inage r e p o r t  f o r  t h i s  road.  

T h i s  r e p o r t  q u a n t i f i e s  t h e  amount o f  r u n o f f  t h a t  w i l l  c r oss  t he  

roadway i n  t h e  100-year s torm and s i z e s  t h e  c u l v e r t s  necessary  t o  c a r r y  

t h e  r u n o f f  under t h e  road. T h i s  r e p o r t  i s  o n l y  f o r  t h e  roadway 

improvements and i s  no t  in tended  t o  be used as master d ra i nage  s tudy  

f o r  f u t u r e  development. It i s  t h e  f u t u r e  development 's r e s p o n s i b i l i t y  

t o  no t  adverse ly  impact t h e  highway. 

11. DESCRIPTION OF AREA AND MAJOR DRAINAGE FEATURES 

Th i s  p r o j e c t  area i s  l o c a t e d  i n  Townships 1 and 2 Nor th  and Range 4 

West o f  Maricopa County and l i e s  between t h e  White Tank Mountains t o  

t h e  east  and t h e  Hassayampa R i v e r  t o  t h e  west (See E x h i b i t  1 - L o c a t i o n  

Map). The surrounding area i s  m o s t l y  undeveloped dese r t  w i t h  a  few 

sca t t e red  homesites a long t h e  southern 2 m i l es  o f  t h e  road.  

The area c o n t r i b u t i n g  r u n o f f  t h a t  c rosses t h e  road a l ignment  c o n s i s t s  

of a  p o r t i o n  o f  t h e  western s lopes o f  t h e  White Tank Mountains and t h e  

lower  a l l u v i a l  f a n  s lopes  o f  t h e  White Tanks. The land  s lopes t o  t h e  

southwest and d ra i ns  i n t o  t h e  Hassayampa R iver .  The a l l u v i a l  f a n  

s lope area, across which t h e  proposed road  w i l l  be b u i l t ,  i s  

cha rac te r i zed  by a number o f  a c t i v e  washes, b ra i ded  s p l  i t-f low 

channels, and over1 and sheet f l ow .  The washes i n t e r s e c t i n g  t h e  

northernmost m i l e  o f  t h e  r oad  a re  p redominan t l y  i n c i s e d  w i t h  

we1 1-def ined, s t a b l e  r i d g e s  i n  between. The remain ing washes c r o s s i n g  

t h e  road f o r  t h e  most p a r t  have wide b ra i ded  channels w i t h  evidence of 

overbank f l o w  and sheet f l o w  and a re  r e l a t i v e l y  uns tab le  and 

unpred ic tab le .  
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One o f  t h e  major man-made improvements i n  t h e  area i s  I n t e r s t a t e  10 and 

t h e  assoc ia ted  Buckeye Watershed P r o j e c t  which c o n s i s t s  o f  an ea r t hen  

d i k e  and l a rge  r e t e n t i o n  bas ins  a long t h e  north s i d e  o f  t h e  freeway. 

The d i k e  and bas ins c o l l e c t  r u n o f f  f rom t h e  White Tank Mountains and 

surrounding areas and p reven t  t h e  water  f r om  c ross i ng  t h e  freeway. 

Other man-made improvements i n c l u d e  a two- lane paved road  on t h e  

southern 1-3/4 m i l e s  o f  t h i s  p r o j e c t  which i nc l udes  a d i r t  channel 

a long t h e  east s i d e  o f  t h e  r oad  t o  c o l l e c t  r u n o f f  and t r a n s p o r t  i t  

south t o  t h e  Buckeye Watershed r e t e n t i o n  bas ins.  Th i s  channel i s  

approx imate ly  2-3 f e e t  deep, v a r i e s  f rom 12  t o  20 f e e t  i n  wid th ,  and 

was appa ren t l y  cons t ruc ted  t o  p reven t  r u n o f f  f rom c ross i ng  291st 

Avenue and impac t ing  t h e  development on t h e  west s i d e  o f  t h e  road. 

There a re  no dra inage improvements i n  t h e  s u b d i v i s i o n  west o f  291st 

Avenue 

111. PROPOSED DEVELOPMENT AND DRAINAGE SYSTEM 

Th i s  p r o j e c t  c o n s i s t s  o f  7-3/4 m i l e s  o f  a  6- lane parkway i n c l u d i n g  a 

r a i s e d  median. The Maricopa County Hiyhway Department has stipulates 

t h a t  t h i s  road  be designed w i t h  a 70 mi le-per-hour  des ign speed and 

t h a t  crossroad dra inage s t r u c t u r e s  are t o  be designed f o r  a  f l o w  o f  a  

100 year,  1 hour d u r a t i o n  s torm w i t h  pavement and median designed f o r  a  

10 yea r  storm. 

The proposed dra inage system f o r  t h e  n o r t h  s i x  m i l e s  o f  t h e  road 

c o n s i s t s  o f  a  s e r i e s  o f  c o l l e c t i o n  channels along t h e  eas t  s i d e  o f  t h e  

road t o  c o l l e c t  overbank and sheet f l o w s  and d i r e c t  these  f lows t o  t h e  

main channels. Concrete box c u l v e r t s  o r  p i pe  c u l v e r t s  a re  p laced a t  

t h e  main channels t o  c a r r y  t h e  stormwater under t h e  roadway. The 

c u l v e r t s  have been designed t o  c a r r y  t h e  r uno f f  f rom a 100-year s torm 

w i t h  t h e  headwater con ta ined  w i t h i n  t h e  banks o f  t h e  washes. P ipe 

c u l v e r t s  are r e i n fo r ced  concre te  pipes, concre te  l i n e d  and b i tuminous 

1 ined cor rega ted  s t e e l  p ipe;  i n  those  areas where t h e  cover  depth i s  

between one and two fee t  Class I V  p i p e  was used. 
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Catch basins have been located at  sufficient spacing in the median to  

collect the water that fa1 1s in 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 south 1-3/4 miles of the project 
also includes a concrete lined channel running along the east side of 

the road. This channel will serve the same purpose as the existing 
d i r t  channel; i t  will intercept all runoff on the upstream side of the 

road and transport i t  t o  the Buckeye Watershed Project retention 
basins. The hydrologic/hydraulic analysis of the potential impact at  

the proposed roadway on the ADOT r i g h t  of way and Buckeye watershed 
structure will be addressed separately associated with the 1-10 

interchange design and any Dam Safety Analysis that might be required. 
This concrete channel will be sized t o  carry the flows from a 100-year 

storm. A series of catch basins and curb openings within the parkway 
will intercept s t ree t  runoff from the parkway and convey i t  into th i s  

channel. The channel i s  being sized with an additional minimum half 
one-foot of freeboard. 

No major changes of diversions of flow are proposed. The interceptor 

channel for south 1 3/4 miles i s  simply replacing the existing earthen 

channel which currently col lects  and carr ies  flow south i n  to  the 
Buckeye Flood Control structure.  

Future development upstream of the roadway may increase runoff from 
present conditions, however, i t  will not affect the performance of the 

hydraulic structures on the project because design discharges were 
derived using projected future condition runoff curve numbers and 

because of County retention requirements. 

Ponding during the 100 year event will occur upstream of culverts,  

however, the proposed project will have minimal effect on drainage 
flows and flood levels. In the case of areas of unpredictable s p l i t  

Page 3 



flow s i tuat ions  the road w i  11 improve the developabil i t y  of dor~nstream 

areas because the cu lver t s  will convey flows in a well defined 

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

the areas. 

IV. ANALYSIS PROCEDURES 

Watershed areas f o r  the area draining across the project are delineated 

on Exhibit 2,  t h e  Drainage Area Map, which i s  a combination of U.S.G.S. 

quadrangle maps overlayed on Orthophoto quads obtained from the S t a t e  

Land Department. Watershed boundaries were a1 so conf i rrned w i t h  1985 

are ia l  photography of the e n t i r e  watershed area a t  a scale  of 1"=1000' 

and with contact pr in ts  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 fo r  areas l e s s  than 100 acres in s i ze  and using the 

Corps of Engineers H E C - 1  Computer Program with the  SCS runoff curve 

number and dimension1 ess  u n i t  hydrograph opt ions fo r  areas i n  excess of 

100 acres. The drainage areas on the  slopes ot the Wh~te Tank 

Mountains were assumed t o  have curve numbers of 93 based on "D" 

hydrologic soi l  group and f i v e  percent desert brush vegetative cover. 

The f l a t t e r  desert areas were assumed t o  have a curve number of 83 i n  

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

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

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

based on "B" s o i l s  w i t h  average R1-70 s ing le  family development. 

Likewise, a runoff coeff ic ient  of 0.42 was used in the ra t ional  method 

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

0.35 t o  account for  fu tu re  development (values selected from ADOTts 

Figure 3-3) 

Times of concentration f o r  each drainage area were determined using 

Figure 3-1, i n  the  Appendix, fo r  flow i n  the  washes and Figure 2-8 f o r  

overland flow (veloci ty  i n  parenthesis  on calculat ion sheets) .  TLAG i n  
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the H E C - 1  calculations i s  0.6 TC. A precipitation value of 2.43 inches 

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

A.D.O.T .  drainage manual procedures ( resu l t s  are included in Table I 

and Figure 1 in the Appendix). Rainfall intensi t ies  for  the rational 

method were obtained from Figure 3-2 i n  the Appendix. 

Runoff hydrographs of upstream drainage areas were routed through the 

downstream drainage areas with flow s p l i t s  as indicated on Exhibit 2 .  

Spl i t  flow conditions were identified with the use of 1"-1000 feet ,  

1986 aerial photography, U.S.G.S. Topographic maps and State  Land 
Department orthophoto quadrangle maps. Percentages for flow s p l i t s  

shown on Exhibit 2 were determined by measuring channel widths on the 
aerial p h o t o  and dividing each by the combined total  width. 

In several locations flow s p l i t s  were identified b u t  were not shown on 

Exhibit 2, e i ther ,  because; the s p l i t  came back together fur ther  

downstream within the same drainage area; or tha t . t he  flow s p l i t  was 

considered too minor or inactive to  account for;  or a s p l i t  of 

comparable size compensated for  the flow diverted. The required 
downstream freeboard requirements on channels and culverts are assumed 

t o  more than compensated for these minor s p l i t  flow conditions, and any 

errors i n  the percentage s p l i t s  used. Spl i t s  used in H E C - 1  are the 

s t raight  percentage shown on Exhibit 2.  

Future upstream development as in al l  cases must take into account the 

contributing area assumptions used in the design the parkway drainage 
structures so that significant upstream diversions from one area to 

another are not made. Natural conditions are such that a minor 
unintential improvement in the wrong location could cause a significant 

major diversion of flows. 

Runoff hydrographs were combined a t  the concentration points of the 

drainage areas as they intersect the proposed roadway to determine the  

peak 100-year runoff that would intersect the road. A summary of the 

100-year peak flows and the culverts designed to carry the flows under 
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the  road are shown in Table 11. Copies of the  H E C - 1  runoff summary 

sheets  are included a t  the  back of the  Appendix. Copies of the e n t i r e  

H E C - 1  computer runs are avai 1 ab le  upen request.  Rational method 

design forms for  small drainage areas a re  included in the  Appendix. 

Runoff from the small areas calculated separately using the Rational 

Method i s  a conservative approach in accounting for  a l l  runoff on the 

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 i n  w i t h  the contributing area above 

the next downstream concentration point in the  H E C - 1  model however the  

small percentage increase in drainage area would have less  e f fec t  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 t h e  U.S. Department of Commerce, 

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 i ca l  curves and were also spaced a t  su f f i c ien t  in te rva l s  on 

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

not exceeded. The minimum capacity of the median swale (8 S = 0.32%) 

i s  1.0 c f s .  Using the  Rational formula a 100-year storm would produce 

0.85 cubic f e e t  per second of runoff per 1000 fee t  of median length ( Q  

= CIA = 0.35 x 6.6"Ihr 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 values 

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 )  where slope i s  a t  the  

minimum. Containment dikes were pl aced immedi a te ly  downstream from 

median catch basins t o  provide a maximum ponding depth of 0.36 f ee t  

above t h e  top of the g ra te .  In many cases the  15 inch pipes c an ' t  

maintain the minimum veloci ty  of 3 fps desirable f o r  s i l t  carrying 

purposes because of the  small discharges being intercepted,  however, 
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the small discharges will not cause much erosion and the medians should 

s tabl ize af ter  several rains and runoff should be s i l t  f ree .  

The design for the south 1-3/4 miles of the road includes vertical curb 
and gutter on the outside edges of the roadway. A series of catch 

basins and collector pipes were placed along the west side of the road 
t o  collect s t ree t  runoff and carry i t  t o  the roadside drainage channel 

on the east side of the road t o  avoid discharging onto adjacent 
landowners. Curb openings were placed on the east side of the road t o  

allow s t ree t  runoff t o  enter d i rec t ly  into the drainage channel. 

Pavement drainage and catch basin and curb opening calculations are 
sumnarized in Tables 111 A and B. The amount of runoff intercepted by 

the catch basins and curb openings were determined using the equations 

on the page following Table 111 and in Figure 3-46 (from City of 
Scottsdale 's  Stormwater Runoff Manual). The sizes and spacings were 
selected so that the width of the water spread across the s t reet  will 

generally leave 2 lanes of roadway dry in a 100 year storm. 

The concrete-lined drainage channel on the eas t  side of the soutn i - 3 4  

miles of the road i s  designed to  intercept runoff before i t  crosses 

the roadway and transport i t  t o  the Buckeye Watershed Project. The 
channel was sized to carry the runoff from a 100-year storm with an 
additional 0.5 fee t  of freeboard. The channel calculations are 
summarized in Table V and calculation sheets are located in the 

Appendix. 

ADOT recommendations obtained from 1972 Training Manual were used as a  
guide in evaluating the need for scour protection at  the outlet  of 

culverts.  Culvert outlet  velocity was compared t o  natural channel 
velocity on the culvert calculation sheets. If the outlet  velocity was 
less  than 1.5 times the natural or the drainage area s ize less than 64 

acres no protection i s  required. In areas greater than 64 acres out let  

velocity did n o t  exceed natural by more than 2.5, therefore energy 
dissapators were n o t  recommended. A quantitive scour analysis was also 
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done using HEC-14 procedures, as recommended, with r e su l t s  shown in 

Table VII. Areas with an as ter isk  have less  than 4.0 f e e t  of scour 

depth or don ' t  need ou t le t  protection based on the  ADOT recommendations 

referred t o  above. Peak discharge values used in scour ca lcula t ions  

are the average maximum 30 minute peak discharge. Analysis of HEC-1 

hydrographs in Phase I1 showed t h i s  t o  be 77% of instantaneous peak 

discharge. Grouted r ip-rap aprons which are being ins ta l l ed  t o  the end 

of the  wingwalls on a l l  box culver ts  wil l  protect the culver t  where 

depths of scour are  greater  than 4.0 f e e t .  The apron will move the 

location of potential maximum scour depth downstream away from the end 

wall foundation by providing an area t o  spread out and decrease flow 

concentrat ion before o u t l e t t i  ng in to  the natural channel. 

The recommended procedure contained i n  H E C - 1 4  i s  t o  provide a t  l eas t  

minimum protection and then inspect the  out le t  channel a f t e r  major 

storms to  determine i f  protection must be increased or extended, which 

we have more than complied with by having a minimum 4.0 f e e t  cut off 

wall on a l l  boxes and by providing an apron a t  the  ou t l e t .  

Roadside ditches and improved channels were evaluated f o r  scour 

protect ion by determining veloci ty  a t  the  design discharge fo r  channels 

and bank f u l l  discharge fo r  roadside ditches.  Based average soi l  

conditions and maximum permissable ve loc i t i e s  (from SCS Stnd. Drwg. No. 

7-N-20104 in Appendix) i f  channel veloci ty  exceeded 5.0 fps  or ditch 

flow exceeded 6.0 generally 1 ining or ins ta l  la t ion of drop ins t ruct ions  

or combination of both were recommended. (See calculat ion sheets in 

the Appendix). S l igh t ly  higher ve loc i t i e s  were accepted on roadside 

ditches because of the conservative assumption that  di tches would be 

bank f u l l  ( t o  the edge of road shoulder) when in most cases there i s  

not a large enough contributing area t o  f i l l  the di tches.  On the 

downslope s ide  of the  parkway in most cases no ditch calculat ions were 

performed because of the  small quant i ty  of runoff which wil l  be 

carried i n  these ditches.  Pavement drainage i s  generally the only 

runoff entering these ditches.  
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An additional f ac to r  applied to  evaluating the  need fo r  protection on 

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

In many cases if the ditches were f u l l ,  v e loc i t i e s  would be higher 

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

roadside ditches are a1 so only col lect ing pavement drainage, and would 

never flow f u l l ,  therefore ,  protect ion was not recommended. 

Manning's "nu values f o r  roughness used were: fo r  natural channels a t  

culver t  crossings,  0.035; improved earthen channels 0.03; lined 

channel s ,  0.015; and pavement drainage .016; and natural channel 

routing in the  H E C - 1  modeling, .045 ( reference CHOW, Table VIII in 

Appendix.) 
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VI. APPENDIX 



A. TABLES 



ADDEh J U M  to "HYDROLOGIC DESIGN -,.'OR 
HIGHWAY DRAINAGE I N  ARIZONA" A p r i l  197 5 

Steps  to be  used  to determine precipitat ion values f o r  various dura-  
t ions and r e t u r n  periods.  

S T E P  1. F r o m  the precipitat ion m a p s  in the manual  "Hydrologic 
Design f o r  Highway Drainage in Arizona",  de te rmine  the precipi-  
tation values  f o r  the 6 and 24 hour  durat ion s t o r m s  fo r  r e tu rn  
per iods  of 2,  5,  10,  25, 50 and 100 yea r s .  Tabulate these  values 
in Table  1 in the column headed 'Map Values1 

TABLE I 

NOTE: T h e r e  is a possibil i ty of making a n  e r r o r  while reading the 
maps  because ,  (1) a s i t e  i s  not e a s y  to  locate p rec i se ly  on a s e r i e s  
of 12 m a p s ,  (2) t he re  may  be some  sl ight regis t ra t ion dif ferences  
i n  printing,  and (3)  prec i se  interpolation between isol ines  is diffi- 
cult.  In o r d e r  to  minimize any e r r o r s  in  reading the maps ,  these  
values should be plotted on the d i a g r a m  IfPrecipitat ion Depth ve r sus  
Return Per iod" F ig .  1. - 

Return  Per iod  
(Yea r s )  

2 

5 

10 

2s  

50 

100 

Precipi ta t ion Values ( inches) 

6 hour  durat ion 

Map 
Value 

/, 4 
1.g 

2.1 5 

2.7 

3.0 

5 2  

-24 hour  duration 

C o r r e c t e d  
Value 

1143 

1.40 

2.2 1 

2.57 

2.95 

3*3 1 

Map 
Value 

/, 6 

2.2 

ZbZ 

3. q 

3.8 

4,z 

Cor rec t ed  
Value 

1.59 

2.25 

2.67 

3 2 7  

3 .77  

4-2s 



TABLE 1 (cant.) 

H E C - 1  ' P H '  RECORD 

HYPOTHETICAL STORM 

PRECIPITATION CALCULATIONS 

From the manual "Hydrologic Design fo r  Highway Drainage in Arizona," Table I 

and Figure 1 have been completed and t he  100 year 1 hour precipi ta t ion value 

calcula ted.  From the same manual we can ca lcu la te  the  5-minute and 15-minute 

precipi ta t ion values. 

100-year 5-minute = (0.29)(100 year 1 hour) = 0.70 in .  

100-year 15-minute = (0.57)(100 year 1 hour) = 1.39 in .  



TABLE I1  

R u n o f f  and C u l v e r t  S u n a r y  

Peak 

D r a i n  age Watershed D ischarge  C u l v e r t  Cul v e r t  

B a s i n  Area ( a c r e s )  4100 ( c f s )  S i z e  & Type L o c a t i o n  

2- 35"~24"CSP STA 404+55 

1-30" RGRCP STA 397+66 

1-30" CLCSP STA 398+51 
Routed t o  A r e a  #4 

10' x 4' RCBC STA 386+05 

42" CLCSP STA 382+81 
4-101x3' RCBC STA 374+64 

42" CLCSP STA 363-t05 

4-lO'x4' RCBC STA 360t44 

6'x3' RCBC STA 356+13 

36" RGRCP STA 350t40 

Routed t o  A r e a  #8E . -. l u .  x 4' RCBC STA 337+i4 

3-lO'x4' RCBC STA 333+84 

2-lO'x3' RCBC STA 329+27 

3-8' x 3' RCBC STA 327+07 

30" CLCSP STA 326+17 

2 - 36" CLCSP STA 316+73 

6'x 3' RCBC STA 312+17 

2-30" RGRCP STA 300+31 

42" RGRCP STA 292+09 

lO'x3' RCBC STA 289+26 

4-lO'x4' RCBC STA 285+00 

Routed t o  A r e a  18 

3-101x3' RCBC STA 271+21 

6-10rx4' RCBC STA 266+50 

42" RGRCP STA 253+94 

lO'x3' RCBC STA 243+74 

2-lO'x3' RCBC STA 230t27 

2-10' x3 ' RCBC STA 227+85 

3-lO'x3' RCBC STA 225+19 



TABLE I 1  (Cont inued)  

Drainage Watershed Runof f  C u l v e r t  C u l v e r t  

Bas in  Area (ac res )  (1100 ( c f s )  S i ze  L o c a t i o n  

Route t o  Area 23 

4-lO'x3' RCBC STA 197+95 

6-lO'x4' RCBC STA 195+10 

2-8'~3 ' RCBC STA 172+93 

30" RGRCP STA 171+20 

Routed t o  Area #28 

6-lO'x3' RCBC STA 161+67 

42" RGRCP STA 142+48 

3-lO'x3' RCBC STA 136+90 

3-lO'x3' RCBC STA 129+55 

Routed t o  Area 36 

2-8' x 3' RCBC STA 92+80 

Routed t o  Area 36 

Routed t o  Area 36 

3-lO'x3' RCBC STA 38+82 

& Routed t o  Area 37 

Routed t o  Buckeye 

Watershed P r o j e c t .  

*Por t ions  of t h e  r u n o f f  from t h i s  watershed have been d i v e r t e d  t o  o t h e r  

watersheds. 

**Assumed R.O. peaked t o o  soon t o  add t o  peak o f  area routed t o .  



TABLE Ill-A 

Luizona Depart.$ent of Trznspor t.ation 

P A V i N E N i  DRAINAGE CALCULATIOG R E F O R T  

i -.  fiCATIO;{ -.. LA jA 
~ i g h g ; l y  Sun Vallsy Parkway 
Location Phase I i i !  2'91st Avs 
Project 140. 850S40-7 

El-!!j$FF CA!CijLATION$ 

Frequency 100 years 
3.31 is. ,PP;: 6 .2s  in .  51- ? ^ -  , .- ;.UJ i n .  

:(zl],! 6 1  0.0:. 
Ccrb Height.= 7 in. 

I - 
! o To f ! U 8.A.. C . Tc I 
iC+; i U L ~ t i o n  Sta t ion I ( f t . )  ( f t . !  ( a r c . )  bl ec: i!t So S x  Z / n  I! T tf l ln.j( in/hr! icisj (cfs! l c f s j  ( f t / f t . )  i f t / f t )  ( f t . )  i f t . )  
/----------------[---------------------------------------------------------------------------------------------------------- 

10.61 
13.15 
14.27 
I(, .03 
16.56 - 

9 .65  
12.63 
13.88 
15.18 
16.14 

r n  ?o 
--.il 

12.65 
1 t a,& 
i?.. . 
!C. 46 - - .  

I I 

I Siat.ion jIn1et. Type D ai Qcz I 
C .B .  ( i t )  (cis) Qt-Qi I 

I----------------I---------------------------------l 

I 

1 169t40 fADitT C--15.3 0 . 2 1 ~  2.133 
! !95+.37 i Type 4 ,  D E L  O.163 1.203 

Notes: Clogging Factcr: 
C:ji.t (IpprIjrlg C?j[:h B:l:in = 0.; 
Grate Inlet  Cztch Eas in  1 0.5 



TABLE Ill-B 

Arizona Department of Transpor ta t ion  

. PAVEHENT DRAINAGE CALCULATION REPORT 

LOCATIOI4 D A T A  DESIGN D A T A  
Highway Sun Valley Frequency 100 years  
l o c a t l o n  2 9 l s t  Ave P 4 :  3.31 i n .  P24= 4.28 i n .  P1: 2.43 i n .  
P r o j e c t  No. 850540-7 T ( a l 1 )  n: 0.016 

Curb Height: 7 in. 
RUNOFF CALCULATIONS 
l----------------T---------------------------------------------------------------------------------------------------------- 

I Fros  To 1 L W D.A. C Tc I Q Qc Rt So 
; S t a t i o n  S t a t i o n  I ( f t . )  (f t . . )  (a rc . )  T 

( m n . )  ( i n / h r )  ( c f s )  ( c f s )  ( c f s )  ( f t / f t l  ( f s j f t )  2 /n  if!.) ( f t . )  ;----------------:---------------------------------------------------------------------------------------------------------- 

I INLET CALCULATIONS (Curb Opening) 

I I 

1 S t a t i o n  : In le t .  Type D Qi Qcz ' 
I IC.0. ( f t )  ( f t )  (cfs) Qt-Oi 1 



FORMULAS USED IN PAVEMENT DRAINAGE CALCULATIONS (TABLE I I  I  ) 

D . A .  = L x W/43560 

Q = 0.95 x I  x D.A. 

Qc = Qt - Qi 

Where 

a = Gut ter  Depression = 2" ( f o r  catch basin)  
= 0 ( f o r  curb opening) 

L o  = Length of opening 

= 5.5 '  f o r  MAG 531-8 . 

= 8 '  f o r  MAG 532-C 

Clogging Fac tor  = 80% ( f o r  ca tch  bas in)  

= 0 ( f o r  curb opening) 
-.-. - 

For ADOT C-15.3 Catch Basin 

Qi = 3 x P x ( D ) l q 5  



ARIZONA HIGHWAY DEPARTMENT 
STRUCTURES SECTION 
HYDRAULICS BRANCH TABLE IV 

MEDIAN DRAINAGE WORKSHEET 

LOCATION DATA 
Highway , S t ~ n V ~ l \ e ?  2 r \ ~ l * ~ \ ,  F;!-,,cx 
Loca t ion  
P r o j e c t  No. +q:, ; $ j j  .) - - j  

' DESIGN DA TA 
F r e q u e n c y  

- , ,  :, I P6= 
' in. PZ4= 

AHW = 0. I-\ ' 

INI,E T CA LCULA TICNS 
I Station I In le t  Type Q HW 1 '  DHW E l e ~ r .  I Dike Elev.  I 

,PUNOFF CALCULATIONS 

Channel  Type: T r a p e z o i d a l  
T r i a n g u l a r  

F r o m  T o  
S ta t ion  S ta t ion  

Y2.t ?G 63+l'T.3'7 

9 ~ + , S , 3 , 0 ~  - lb ,?+32 
?&.3+75 I I . ~ + , ~ D  
!!?JSQ / ; ,L~f /b  

1 ~ q i - 0 0  \T r - t -Gf ;  

ll2tIO?5C 1954-06 

3Q/+&9 255+00 

In le t  Type : C-15.  08 
C-15 .09  
C-15. 10  
pipi C u l v e r t  

C- 15,00 
E-ffe&ive ?ei-;-e~r-er W ;  'k SO"/o 

c I o % ~ ' L $  Cc-40, Y= s'. b-35 St 
U ) ~ I P  e Pr UK+,O- c ~ ~ -  ~ c C J - \ { L ( ~ ~ ( ~  P & ~ * & \  
sec i tdc  3 Q , 3 , o p d ' ~ ~  

5 , / / 7 / ~ 7  

L 
ft. 

3-30 

'OY! 

2275 
, 22i93 

23LpS 

2235 
,333.0 

I 4 '+ 0 '7 .- / C. 

.3 ..t 3 3 
w i  L 

95 +- 7 5  

il .?+So 

1.19-t-00 
/ 7 3 , f b S  
20/ sBo 

W 
ft.  

/545- 
/ 

t~I-,5 
;+$ :y 

\Q,5 

14,s 
1 4 , s  

R ,c 
Computed  by: - Checked  by: iZZc~'/  Date: 

C- 1 5 ~ 8 0  

!:-- IS, 530 

I,.:, - 1 7,  $30 
e- 1 s . w  
C/c. I5 L EW 
i\,..- 15,&3<) 

(",/ I 5 , f i l )  

D.A. 
a c r .  

, 

,710 

, -7 ~7 

. ~q 
, 7 
/ , I /  

1. 12 
/. /6/ 
/,2.2 
1 ,  3-7 

I ,  33 

I c- I " L/L 

/,s-:{ 

C 

, 7yj 

*?jS 

.55 
3 
" .-- . ,=\s 
, 
..',.f; 

0 / ?  
* / 7  
# 2 O  

, L I  0 

, '? -.. \ 
,-- 

, : 0 
,.:!"3 

Tc 
min .  

2 1 

21 
22. 
17 
2.0 
20 
7 <? .. 

d;~; 0 ,y 
2(7, /',5 
5 3 . 6 3  
'7 / . -570 
9 4 t I &  
2 , " 1  " 

- - - -- - 

5. /z- 
' ,,\ 2. 2 
. .,,) 
52.7-q 

7/. 8 
( r t - -  

2 2 , O l  

I 
i n l h r  

LC, -7 
(,! .... 

, 3 ,/ 

' 6  
2 
f.4 9 
vl, 8 
-q- $7 

>q 29 - -1 

Q 
c f s  

1, 12. 

,'A /'-;/ 

122 
1,37 
!, 53 
\ ,2_ l f -  
, ; J 

Channel  

Type  

\I ' 

'\j 

I v 1  
' v '  
'd' 
7'  
I V ' 

s o  
f t / f t  

. 3 0 ; ) ~  
. Uo '72. 

r ~ ~ q h  

O l b ~ t ,  

0/36 

, 0 1 2.. o 

,0132 

z 

2; (-, 

2, 0 

2 0  

2 0  

I >  L..O 

z ::> 
;<;> 

n 

,L. , j 'Lo. ..,. 

. 1 2  ?' 

$ 9 3  

.._3-5 

,03 

. J 3 
, 

D 
ft. 

,L-I 

. 
, L / -  

, q  
. 5? 
, CL 

, L /  

V 
fps 

/, 4; 

,I. 6 

1.7 
'Z2,2.  
n L , ~3 

I .  1 3  
/ , ( 7  



ARIZONA HIGHWAY DEPARTMENT 
STRUCTURES SECTION 
HYDRAULICS BRANCH 

TABLE IV (cont.) 

MEDIAN DRAINAGE WORKSHEET 

I>!IZT CA LCULA TICNS 
I S t a t i on  11nlet Type  I a 1 HW I DHW Elev .  I Dike Elev .  I 

LCCATION DATA 
, i  , - - 

_.A 1 

. ' DESIGN DA TA 
Highway Sur,V,!!.v.i i'br:a.@Ij/ . \"r.):-:.= 1-1: F r e q u e n c y  

4 .  Loca t ion  P6= : , . in. PZ4= #, ; l,d :: ' * in. 
P r o j e c t  No. 3 :-;J "; .:.,i ,J -. 7" . C A H W =  . . . :.., 

RUNOFF CALCULATIONS 

Channel  Type: T r a p e z o i d a l  
T r i a n g u l a r  

c- 15, 

<. - ! f j  , f; \::..) 

C - i.5, ?/.j 

c- 1 ;; ;;j,+.j 

Inlet  Type : C - 1 5 - 0 8  
C-15 .09  
C-15 .10  
pipi C u l v e r t  

C - 1 5 ~ 8 0  

C 

. 3 5  

, ?,LC 

.35 
5 

..-..5 2. C' 

'2 c 
, 

F r o m  T o  
S ta t ion  S ta t ion  

c o m p u t e d  by: Rg Checked by: 11"1)7-- Date: L4//7/177 
P ? Y , / , J P ~ /  + / j  / x j. CIS-L 

L 
ft. 

.305;L 
:.~C;LIP 

2399 
201f, 

I $07 
~ O S L ~  

- 

- 

cf s 

/Id?/ 
/ / 
! {?o 
I ,  \5 

T c 
min .  

3 2  
2. L f 

2-2 
T O  

\2 
~1 

2"f+10 p ~ ] + h L  
2 f 3 9 + ~ ~  3533-23 

307+85 333i-~!+ 
m - . 2  , i > t  . : ~ ~ t ~ d  553;-02 

, . . 377f-33 
,377+9,3 qi;.7y;~ 

W 
ft. 

14.5 
$ 2  

<- ILi,l;i 
i q . 5  

ft. 

, z?' 
1 19 
12-1 

\ c\ 

D.A. 
a c r .  

I ,? .@ 

-7 

. 8 0  
,b-7 

, 

i . o ~  

I 
i n / h r  

-3.6 
C> 

L,L, ,-I 

4.6 
r , I ( 1  

89. (0 Lt. 

/€'# O# 
2.4.9.3 , 

4% '75 

a 
c f s  

/ .  .t./ 

I .  1.3 

1,30 
1113 

&I (17 

/ o * 3  
Z.~-~~OCY 

45, 0 

Channel  

Type 
x \ ~ j  I 

Iv' 

*w 
'\I1 

1 I 

, DO? 2 
, o I ( ~ o  

(0 , I 
~ 1 , 7  

so 
f t / f t  

.o/l/c.) 

. oof& 
'0137 
, ooy 7 

2 i j  

2.0 
I 1  05 
rIba 

z 

21.2 

0 

2 0 

c,; " 

' \ / '  
/dl 

. i? ::, 

,,93 

n 

, j . . L  ,-) >, 

, O S  

.03 

. '.I 3) 

. ib 
,+ 

I1 b 
2,1 

D 
ft.  

, --. / ,  

I 

.'-I 

. ~1 

V 
f p s  

i l ,o 

/ .  6 

2. , o 
! I -7 



TABLE V. SUN VALLEY PARKWAY EAST SIDE CHANNEL DESIGN SUMMARY PHASE 111 

STATION h N 
N CU 

cn 
.-i a) 4 4 

4 
h 
0 

N 
0 

m 
m 

N 
m 

0 m a) LO 
h 

0 
Lo 

cn 
Q N 

In 

4 4 .-i .-, .-i .-! .-! .-! 
cO m r( 

SLOPE FT/FT 

CHANNEL TYPE 

DEPTH WATER F 

VELOCITY FPS 

CHANNEL DEPTH 

FREEBOARD FT 

DESIGN Q CFS 

Vee 

1.55 

4.60 

2.00 

CL 8T CL 10T CL 10T CL 10T CL 10T CL 14T CL 18T CL 20T 

1.75 3r ig ina l  2.10 2.27 2.35 2.44 
Transition 
-rom un- 

2.44 1::,5: , 2.50 

10.79 lined to 12.62 13.20 12.56 13.73 14.31 15.05 14.09 
; ined, 

2.25 Now 3.00 3.00 3.00 3.00 3.00 3.00 

1:; 1 ~ i ~ o  1 Pew 1 o.go 0.70 0.65 0.56 0.56 0.50 0.50 

Culv. 374 435 499 658 ( 8 8 1  ) 

SIDE SLOPES ALL 4:1 ---------------------------------------------------------- SIDE SLOPES 2:1 --------------------------------------- 

CL = CONCRETE LINED 10 T = 10 FT TRAPEZOIDAL 



I r l U L L  V I  

PROJECT NAME - S U N  I/ALLEY /3~,q/,/j~/e)' .JOB NO. 6'508SIO - 
KYDRQLUG b0 DATA DATE - ? / P / B ~  

. . 

PAGE / OF -3 



PAGE 2 OF 2 

- I HULL 7 1  \ b U I l L - /  

PROJECT NAME - SON h.LL.S Y P ~ ~ / q w p l Y  J O B  ~0.85(3@Y0- 

2% 

25%~ 

2 

2 

27 

a d  
-Z?E 

2 

30 

3 

32 

33 

3y 
5 

3 

37/ 
378 

WL,O 

5 2  L 
/ 
\ 

G ,  

74, E! 

d59.2 
29'3.2 

35,d 

7 g ~  
/0.2,+ 

24.4 

/B56 

78.3 

37.8 
G 

/5dO,d 

3 %  

5 

d, 87 
8 87' 

O, /a 

A D 3  

3 

d , 5 4  

0, /3, 

, 

a,o~/ 
d.29 

0.5 

0.0d 

d, Ck 

2.9'f 

2 

/ 4 3 C D  

2-dad 

3 0 U d  

8 

/35CU 

/3dd0 

3g5C 

5 

~ J C O  

2kCQ 

B600 

52Ud  

-4'900 

3 

3 f 8 f l O  

/y/o 

u 
/sZ 

/23? 

 BY 

/6 90 

/YDY 
/23Q 

2 

9 
/2{9Tp 

/a50 

//BQ 

5 

//%-D 

/57B 

7 

/2,3,3 

/233 

/-22D 

/2/6 

2 

/ 9 U Y  

/ S O '  

2 

~ 6 7  
3 

7 

//q@ 

//2S 

///@ 

//L'O 

//37 

/ 

/%A, 
/ 9 5 ~ d d  

/7d+d0 

/7/+50 

/255/ao 
MA, 

/mi54 
/%55#ao 

/ ~~z+LG 

12rf00 
/21=toc=, 

F/t@ 

?if-80 

~ G f i d d  

39A70 

&'A, 
2~7fdG 

~7 
a, G 

/, 07 

/ ,05 

L 2 

2, / 

/q 
@. 49 

A / 

~2 

L Z  

L-2 

/ = p  

LO 

U 

~2 
L? 6' 

&kc-/ 

m-/ 
AXEL -/ 

RAT/ON~L 

HEC -/ 
HEC -/ 
 EL -/ 
RA 7; 

C/EL -/ 
,&!EL -=/ 

R-4 77 

#EL -/ 

X/EC -/ 

MEC -/ 
MELT -/ 
~ZEL --/ 
MEC -/ 



TABLE VII-A 

Sun Valley Fark:iay Phase ili 
291 s t  Avenue 

Culvert. ?ut.let Scour Calc~i la t ion  

I I SiZE T------- 

I CULVERT f C . S . C .  pipe TI; j !; 
; ~ o f ; a ~ ; l ; i ~ :  i I I 
I 
I ! t f t )  ( i n )  ( f t )  i f ~ f q j  ! \ - . . - .  I C . R . C .  
!-------_-!-_-------------------------l------l------- 

. . . -  . 
I f fiepi)i iJi6i.h ler1gt.h Ha:. , f 

Pipe if!nini (flin) IHs ( t t !  Ws i f t )  Ls (ft.1 C . 4  Lsf 

Notes: * No o u t l e t  protec t ioe  required per ADDi's recom3endaticns. 

Ye : D ( fo r  c i r c u l a r  pipe) 
0.5 

: ( A / ? )  ( fo r  noncircular shapes) 

U : 30 minute average a a ~ i g u n  flow (15 minute each s ide  of the instantaneous peak flow) per ba r r e l ,  
assuming 772 of the ~nstant.ar!eous peak flow. 

iW: Tzil ~a te r  C ~ p t h  a t  the cu lve r t  o u t l e t ,  obtained f r o $  cu lve r t  ca icula t ion  wwksheet;. 



TABLE VII-B 

'T------------------ r r i -  

f 3i;t 
I C . 3 . C .  P i p e  

qi: 
- - .  i.71 s t  Ayehije 

Csei~lci~nts f o r  C u l v ~ r f  (!;]t.jets Scour 

j 2 g 3 . ~ t  2 . c ~  
1!96.30 l . "b  
! i : > i . g $  1 "  1:b 
I l i o 6 . 3 3  r :-, . i.'>Q 
I l " 7 . :  ! 77 
; i O J . ,  , A... 

1112.8G 
I t : <  p., 7 -.; 
11t3c,..;!i i.,';< 

llb&.G!j i .78  
;18?.?g 1.p: 
1233.3; 2.Q5 
, f i r . -  - - 
I'lJd.Jc 2.92 
1189.21 -...- 1 17' 
! 1 ~ 7 : ~  ? r  I 
l iL.. .i- 

j ~ g ; . ; ~  2.31 
1 20.3.;; 2 . 8 2  
g l 9 :  "" 7 .' 
t A . . h . U k i  :.'?b ; 2fij.;,<, 
(!72.$5 ;*:j;: 
I :q, I.:, : :: 
I L L ' ? . - -  i. ? +  
I  ! a , +  ::, 
I i:' +.:; i.:: . . - -  -. . 
x[(:-;j:; i.52 
Iq3 '  J. 7 -  ..<, ' :.ci: e.1 

11,:bZj C / i  1 :-:q 
! L V  .L- 1 s :  

l1%3,> 7 5  i.;ST I.,VL.IL 

;?;S.;t  2.53 
120j.3; 2.g.; 
;l;jr? 5 ;  I 

.i' i.:L 
1]0,1 " 
1 &L,,.. i; l .22 
( l ' r h  ni! 1 /..-i. 

1 1 %  11, hfi l.';!;, 
1 !&. 38 1 *:?; 





FIGURE 1 
P r e c i p i t a t i o n  Dep th  V e r s u s  Re tu rn  P e r i o d  f o r  
P a r t i a l  - D u r a t i o n  S e r i e s  



Drainage  A r e a  - s q .  miles 

F i g .  2 - 5  

TIME O F  COI-JC;ENTRATION 
F O R  

~ R A T N A C F  A P T A S  T F S ~ ;  T U A N  I n  $0 ~ ~ T T F c  Sni l  C n n c ~ ~ r r 3 t ; n m  S P P Y ~ ~ P C ,  



VELOCITY IN FEET PER K C W O  

Overland f l o w  velocities for upland method of estimating Tc 

FIGURE 2-8 



PERCENT SLOPE 

I I  I I I I I I I I ' 1 1 1 1 1 ' 1 1 1  " I  1 1 1 1 1 1 1  ' 1 ~ 1 ~ 1 ~ 1 ~ 1 ~  i l l l l l r T  

LENGTH OF DRAINAGE AREA - FEET 

I i I  ' I  l i ~ l l ~ l i ~  l i i l ' l l l " l  l l i " " T I ~ l l l  i ~ l l l l l l l l  1 





S t r e e t s  

A  spha l t i c  
C o n c r e t e  
G r a v e l  roadways  -& s h o u l d e r s  

I n d u s t r i a l  A r e a s  

F l a t  c o m n ~ 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 an l 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 



EXAMPLE USING FIGURE 3-46: 

Given : 

d = 0.3' 

a = 0.167' (2") 

Find : 

, E X A M P L E  USING F IGURE 3-4C 

Given : 

The above information and 

Q, = 5.9 c f s  

L = 1 0 '  

Find: Q 

Q = (0 .53)(5.9)  = 3.1 c f s  

DESIGN C H A R T S  FOR CURB-OPENING I N L E T S  O N  CONTINUOUS GRADES 

FIGURE 3-46 



HYDRAULIC DESIGN : Permissible Velocities. Non -Cohesive Soil I S  - FIG 6 3  

1 

I 

ALIGNMENT ' 

EXAMPLE : 
Determine permissible ' cleor woter velocity 
5 ' - 0 '  deep in on unli?ed channel w i t h  a 
coorse gravel ( d75' $ ) invert, straight 
alignment. 

Permissible velocity : A, 0, Cc 

= (3 .6 ) (1k ) ( l . o ) ' '  - 3.96 ft./sec'. 
Correction Foclor ( Bc) 

DEPTH ! 

Groin Size in Mil lttnelcrs (Ac)  
III--111.111 / - .  , j  L 1 2 . 4  6813 15. 

t Groin S~ze in Inches 

Figure 6-3 
L 

R E F E R E N C E :  Des~gn o f  Stable Channels A S C E Trans Vol 1 2 0  1955 U S. DI:I'AI~'I';\IEN'I' 0 l  AG RICOLTUTtE STANDARD DWG NO 

SOIL. C O N S E I I V A T ~ O ~ '  S 1 3 1 1 ~  I C J ~  7 - N - 2 0 1 0 4  
E N G I N E E R M G  aad WATERStIED P L A N N I N G  U N I T  SHEET OF _I -F--- POI?TI 4ND O R F C O N  ' 
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ARIZONA H I G H W A Y  D E p A R T h i E N T  
B R I D G E  DIVISION 

S U M  MGRY 
1-IYDROLOGIC DESIGN D A T A  S K E E T  

S C S h4ETHOD:  P A R T  I 

L O C A T I O N  D A T A :  

H i g h u l a y  S ~ c r z  Ua\\eq P w k  i ~ c ~  C o u n t y  tV c\v Ci_ 

L o c a t i o n  Sfi,-tL 3 ktr'e-5 - P kLcs e J ~  
P r o j e c t  KO. Sj  ,% ~ i ;  4-0 - 7 S t a t i o n  

N a m e  of S t r e a m  - cZc/ptM&RY 0-F @Mlt\~lL\ DEz \GIU 
k5SuV'-++T1o~~S F G C  &LL C c W ,  
Po I uT3 . G N  D A T A :  

D e s i g n  F r e q u e n c y  100 y e a r s  
D r a i n a g e  A r e a  VQ / I  c s  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  V a v L e s  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  o a / r ~ j  f e e t  
A t  S t r u c t u r e  // f e e t  

D r a i n a g e  A r e a  S lope  I Yc 

D r a i n a g e  W i d t h  I / f e e t  
W i d t h  f a c t o r  Wf / I  

V e g e t a t i v e  C o v e r  ~ y p e  .De~er-1 EUS h 
V e g e t a t i v e  C o v e r  D e n s i t y  40 / n- 

: c , . ~ [ & + ~  
Soil  G r o u p  I - 
P r e c i p i t a t i o n  F ~ ~ C  ~ e i r e l c ~  ed & * C \ L ~ O G  

P = 6 h o u r  = 3.3 i n c h e s  t+55--ed 
P = 24  h o u r  = 4.3 i n c h e s  At)emqc e\-70 

1 t 

O\ €=La+.; c*\ 
D E S I G N  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 , d 3  i n c h e s  

3 
C u r v e  N u m b e r  % 4, 
Runof f  

9 3  
Q = V ~ v l e J  i n c h e s  

7 ,  

I lrne of C o n c e n t r a t i o n  T c  V & v t e . ~  h o u r s  

T i m e  of P e a k  TP = v c ) w f )  V Q  v ~ e 5  h o u r s  

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

- - c f s  

C o r n p u l e d  b y  Ce 1-0-1~ D a t e  3-7'-?7 
i 



RATIONAL METHOD 



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

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

LOCATION DATA 

- - 
Highway Zqi" ,', C ounty M+z ,LC ./,i 
L o c a t i o n  ,$,?~-;.c' I 
P r o j e c t  No. ;zZ,>;Cc:j- - - - A - [  Sta t ion  
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  

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 

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

DESIGN COMPUTATIONS 

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  

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

Runoff Coe f f i c i en t  

Weighted  Runoff Coeff ic ien t  

I C,' y e a r s  
4 27 a c r e s  
H z  a c r e s  

A 3  a c r e s  
< - .3 /Go f e e t  

1 +&23 f e e t  
137-c 

.d f e e t  

2 2 )  J . ~  t i n c h e s  
4-, ZS i nc  he s  

2,4? i n c h e s  

' 27 Tc m i n u t e s  (\J=z.? rsj 
$\b \  2 - 8  

4.1 i i n c h e s l h o u r  

P e a k  D i s c h a r g e  Q p  = CIA = ( C . ~ Z Y ~ ~ ~ Y Z ~ )  ' 46 

Computed  by & -  D a t e  ~ / Z O / S ~  



ARIZONA I1IGI-IW'A Y DEPARTAzIENT 
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METFIOD 

LOCATION DATA 

l.Iighway -p;!.-;: . & - - . -~ Coullty . ,~,.! , ~ r i  ,:*.-; 

L o c a t i o n  .. . . . .Aid( ,. - ,. . , - 
P r o j e c t  No. g :--.P, e ; ,- ! - ' - I  4 Sta t ion  
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  

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

L . -  . _-. y e a r s  

441 . 
C1- - 
/ / a c r e s  

A 2  a c r e s  
H 3  a c r e s  ,. .. 

. - . , I  ' , . .  *. 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  ; .,+ LL .,,.-,,,, 
L f e e t  

A t  S t r u c t u r e  : .. .-. . . .  f ee 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 - h o u r  
P = 2 4 - h o u r  

DESIGN COMPUTATIONS 

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

Ti rne  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  

Runoff Coe f f i c i en t  

Weighted  Runoff  Coeff ic ien t  

C - 7  . /. 1 

-.., , ,  inche  s  
C' , 7 ; -. i n c h e s  

2, <: 5 inche  s  

P e a k  D i s c h a r g e  Q p  s C ~ A  3(0,4~p,.q );37#7) 62  cf s 

C o m p u t e d  by &{.,G D a t e  ,"$/;;/, 2 9 



ARIZONA I-IIGHWAY D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SI-IEET 
RATIONAL METIIOD 

LOCATION DATA 

- 4- 

Highway - p i - -  .:I[& . County  . ~ ' v ' l & ~ t , ~ ~ +  

L o c a t i o n  2dcF h 2 
4 

P r o j e c t  No. c 5.2 $ iy  -=l Stat ion 
N a m e  of S t r e a r n  

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 

P r e c i p i t a t i o n  
P = 6 - h o u r  
P = 2 4 - h o u r  

y e a r s  

4 . 15 .s a c r e s  
A 2  a c r e s  
H 3  a c r e s  

z h  55 f e e t  

;.&35 f e e t  - / 9 &:> f e e t  

3 3  i i nc  he s 
7 2 G, <., -, i n c h e s  

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  PI = 1-hour  2 -4 5~ inche  s 

\ 

T i m e  of C o n c e n t r a t i o n  T C  17 m i n u t e s  

Ra in fa l l  I n t e n s i t y  

Runoff Coe f f i c i en t  

i 5, -z inche  s / h o u r  

L 3  
Weighted  Runoff Coe f f i c i en t  C 



ARIZONA l11GHWAY D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN D A ' ~ A  SHEET 
RATIONAL METHOD 

LOCATION DATA 
-- 

Highway - : , :-: - .. . . . - Coun ty  , !/l.:&i::;;.-:p 

L o c a t i o n  i-\k::.+ ::& i 
- - 

P r o j e c t  NO. ~ c , -  -.I_ -.--.- - i 1 Sta t ion  
N a m e  of S t r e a m  

DESIGN DATA 

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  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 

P r e c i p i t a t i o n  
P = 6-hour  
P = 24-hour  

DESIGN COMPUTATIONS 

1 /-A . .d y e a r s  

4 d--7, -is? a c r e s  
A 2  a c r e s  

A 3  a c r e s  
4Gid.e , f e e t  

f e e t  
/ 3 3 ~  f e e t  

- .- 

4. 7 ,4  inc  he s  

z ,c 3 P r e c i p i t a t i o n  PI = l - h o u 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  Tc 26 m i n u t e s  

Ra in fa l l  I n t e n s i t y  

Runoff Coe f f i c i en t  

Weighted  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 = (042 :4,15j47.j\ = fl c f s  

gi r, I . .- C o m p u t e d  b y  , D a t e  5/~/~s;'-, r 

CsC z/, / ,~,  ' Z T  



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

I-IYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

LOCATION DATA 

21; 5- . , - 
Highway , ..., -- Coun ty  l J k ~ ~ c c ? ~  
L o c a t i o n  ,&,.~J,L =: 
P r o j e c t  No. ~ s c F ~ ;  -7 Sta t ion  
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  

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  

/ G 3  y e a r s  

*1 - %9,E a c r e s  
A 2  a c r e s  
H 3  a c r e s  

26 ZS f e e t  

/355 f e e t  
5zC;" / - /  d:: f e e t  

D r a i n a g e  A r e a  Slope ; C  ;, v 7% 

P r e c i p i t a t i o n  
7 7' A,./! i n c  he s  
4 ,  Z.5 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 2/45 i n c h e s  

T i m e  of Concer r t ra t ion  

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

\ 

Tc  20 m i n u t e s  

i 4 . 7  i n c h e s / h o u r  

Runoff Coe f f i c i en t  C1 - 0.4 Z 
L2 
c 3  

Weighted  Runoff Coeff ic ien t  C 

aci) P e a k  D i s c h a r g e  Q p  = CiA ={0,4.z ( ~ , ~ ) Z I . L , ,  6,' cf s  



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

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

LOCATION DATA 

.- 
Highway Zq! - + - > , _  Coun ty  , - ? ?  \- , -  , .  - 
L o c a t i o n  - 1  :- - - 

P r o j e c t  No. _ - - _ _  - - .  Sta t ion  
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  

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 

P r e c i p i t a t i o n  
P = 6 - h o u r  
P = 2 4 - h o u r  

DESIGN COMPUTATIONS 

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

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  

Runoff Coe f f i c i en t  

Weigh ted  Runoff Coe f f i c i en t  

: . -~ . . y e a r s  

A1 ' 

7 .? -7 
/-a , , L a c r e s  

. A 2  a c r e s  

H3 a c r e s  
r ,- ,. 6:) ( 5  f e e t  

i .J. ; z-' 
I .J a f e e t  
, 3,:. .: . .  . f e e t  

5 1 - 1  /. .., . i n c h e s  
<. ,? .: - i nc  he s 

z;/: :a 

i n c h e s  

i 
L 

'4, ,? inche  s / h o u r  

: 7 ./,2,)'23.~.) : P e a k  D i s c h a r g e  Q p  = CiA = @LC ~ . f  

C o m p u t e d  by /24-!, n a t e  61 1 1  /?;> 



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

LOCATION DATA 

+- 

Highway Zyl's-' I <.\,!'. - County  ?ij~&~;-,iC:~.,\ 
L o c a t i o n  &-r:r-.,~ :: ,Y 

P r o j e c t  No. ,..=-. , - .- -' i S ta t ion  
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  

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

I CC y e a r s  

A1 . 
- - . _-- / .  . a c r e s  

A 2  a c r e s  

"3 a c r e s  
\ Wcc; 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  

. -  - .-_ 
! 5;: / f e e t  

A t  S t r u c t u r e  t ;; <L -. 
f ., H 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 = b-hour  
P = 24-hour  

DESIGN COMPUTATIONS 

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  

Runoff Coe f f i c i en t  

3 . 3  i i n c h e s  
4 # Z  5 inc  he s  

Z , 4  3 i nche  s 

Tc r b m i n u t e s  

i 5.45 inche  s / h o u r  

J 

Weighted  Runoff Coeff ic ien t  C 

P e a k  D i s c h a r g e  Q p  = CiA = (L7,4~j:s,&f[cj,ij= 3 h  

Cor-nputcd by G4.P Da te  6/1=5/% 

-L 
i . , 

,," -G ~ j : : &  77 
4" 



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

HYDROLOGIC DESIGN DATA SI-IEET 
RATIONAL lv4ETIiOD 

LOCATION DATA 

Highway 7'7 :' Coun ty  i 

L o c a t i o n  
I 

, r  - . . 
P r o j e c t  No. -'// - - -  Sta t ion  
N a m e  of S t r e a m  

DESIGN DATA 

~ 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 ' - a c r e s  

A 2  a c r e s  

D r a i n a g e  L e n g t h  
n 3  a c r e s  

?.* : -; 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  ! ZCA 

-) -: - f e e t  
A t  S t r u c t u r e  ,. - .  , - 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 = b-hour  
P = 2 4 - h o u r  

-2% , 5 . _ ,_ I i n c h e s  
d. 2 inc  he s 

DESIGN COhiIPUTATIONS 

.- /' '- P r e c i p i t a t i o n  P = l - h o u r  1 
L, -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  '/ / :n m i n u t e s  

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

Runoff  Coe f f i c i en t  

.,f 
i --' 

-- inche  ~ / h o u r  

L 3  
Weighted  Runoff Coeff ic ien t  C 

Q / P e a k  D i s c h a r g e  Q p  = CiA =/0.4i<i5,4~i ; ;(o cf s  

C o ~ n p u t e d  by , ,A , D a t e  b / / ~ , / ;  1- 



ARlZONzZ I-llGHWAY DEPALITMENT 
BRIDGE DIVISION 

HYDROLOGIC DESIGN DA+A SHEET 
RATIONAL METI-IOD 

LOCATION DATA 

. . Highway  z?F,,; - C o u n t y  * / \ f ? f i ~ i y : z ; ~  
L o c a t i o n  ,-p.::,; G* ' -  ! L 
P r o j e c t  No. $?.:.,- i.- -.-:;.- - .- i Sta t ion  
N a m e  of Strear-n 

DESIGN DATA 

D e s i g n  F r e q u e n c y  /a y e a r s  
D r a i n a g e  A r e a  4 . 57,8 a c r e s  I , 

. A 2  , a c r e s  

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  

.-c 

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

Prec ip i t a t i . on  
P = b-hour  
P = 21-hour  

k i 3  a c r e s  
"62iz J f e e t  

: 4 7L- f e e t  
/ .;.- 7.' ' 
r J.  .,I f e e t  

3.31 i n c  he s 

4, z" i n c  he s 

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  P = 1-hour  2,43 i n c h e s  
1 .  

T i m e  of C o n c e n t r a t i o n  Tc 22 m i n u t e s  
\ 

R a i n f a l l  In t ens i ty  i Lf;6 , i n c t ~ e s / h o u r  

Runoff Coe f f i c i en t  c 1  - 0.4-2 ' 

L 3  
Weighted  Runoff Coe f f i c i en t  C 

P e a k  D i s c h a r g e  Q p  = CiA =(~,47~?,O'X57,$]= //z c f s  

m-9 Conlpu tcd  b y  Da te  @// 7 /2G 

.L f Y  -/ --. . *. . r., - 
- 4  ./ 5 ; ' :  " C ,' 



ARIZONA HIGEIW'A Y D E P A R T b I E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN D A ~ A  SHEET 
RATIONAL METI-IOD 

. - ,  

P r o j e c t N o .  F-z!. , ,S-L:  - . ;  Sta t ion  
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  \ CC y e a r s  
D r a i n a g e  A r e a  A1 ' 

-,..- , < 3, I-.? 
L a c r e s  

A 2  a c r e s  

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 

P r e c i p i t a t i o n  
P = b-hour  
P = 2 4 - h o u r  

*3 a c r e s  
-7 - 1 .fi:> .-l f e e t  

! 52.#'-,-. -. .-. f e e t  
, A .  - 
/ .- : 5- f e e t  

.7 -.. 
d, - . 

-.,-.': i n c h e s  
/! , .;> L2 .- i n c h e s  

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  PI = 1-hour  2 G 5; inc  he s 

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  i 4 E 5  i n c h e s / h o u r  

Runoff Coe f f i c i en t  c1 9 4  z - 
3 

Weighted  Runoff  Coeff ic ien t  C  

C ~ n l p u t e d b ~  ?;*'!> 5/27/< ;; 
i 

Date  



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

HYDROLOGIC DESIGN DATA SI-IEET 
RATIONAL METF3Q.D 

LOCATION DATA 

Highway Zq15' - + c o u n t y  .  LA k i ~ s t . 4  
L o c a t i o n  .d I.!-;. - _ - e 

P r o j e c t  No. ,- - - - I Sta t ion  
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  

D r a i n a g e  Leng th  

E l e v a t i o n  

/ < 5 y e a r s  

*1 ' -4C;,'i a c r e s  
. A 2  a c r e s  

A 

N 3  a c r e s  4 6 ~ ~  *: f e e t  

T o p  of D r a i n a g e  A r e a  I Q = ~ / - -  JI- -  / f e e t  
A t  S t r u c t u r e  13.22 f e e t  

z - 
D r a i n a g e  A  r e a  Slope i .L . -  ,-. Yc 

P r e c i p i t a t i o n  
P = b-hour  
P = 24-hour  

25.3 1 i nc  he s  
4 . 2  2 i n c h e s  

DESIGN COMPUTATIONS 

7 ./I ZZ 
P r e c i p i t a t i o n  P = 1-hour  1 .  

b. T-' i nche  s 

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

Ra in fa l l  In t ens i ty  

Runoff C oef f ic ien t  

T C  ' 27 m i n u t e  s  

Weighted  Runoff Coe f f i c i en t  
C 3  
G 

P e a k  D i s c h a r g e  Q p  = CiA = (8.''~id. / 5 / z 4 , ~ ~  6' / cf s 

C o ~ n p u t c d  b y  /el? D , , 
,'n/ / C) ;' 5 

L 
D a t e  

-- 
L ~ , / i f , : ' ?  7 



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

HYDROLOGIC DESIGN DATA SI-1EET 
RATIONAL METI-IOD 

LOCATION DATA 

, , 

P r o j e c t  No. Gc5.-.- ,., -. A ,-. - -  -- I Sta t ion  
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  

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

/ ,-A 
, u.-, y e a r s  

A1 . 
- - 

/L. i- a c r e s  

n2 a c r e s  

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  

*3  a c r e s  
/ 7c.7. f e e t  

. -7 n ,' 
t 7 :. .- f e e t  
'.- - f e e t  

D r a i n a g e  A r e a  Slope , , I  , [- 
?c 

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

DESIGN COMPUTATIONS 

- /- . - / 

H * i n c h e s  
. F 

. -. . - i nc  he s  

2, /(: 3 P r e c i p i t a t i o n  P = 1-hour  
1 inche  s  

-. 
T i m e  of C o n c e n t r a t i o n  Tc  />,2 3 m i n u t e s  

Ra in fa l l  I n t e n s i t y  i fz q 
J .  inche  s / h o u r  

Runoff Coe f f i c i en t  

L 3  
Weighted  Runoff Coe f f i c i en t  C 

P e a k  D i s c h a r g e  Q p  = CIA = ( D , L ' . T ; ~ ~ ] ~  /z,pj .- 32 cf s 

C o l ~ ~ p u t c d  b y  , > !  I-. 
' .'/I 

\ 
Date  6/23/i ,, 



ARIZONA IIIGIIWA Y D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN D A ' ~ A  S I I E E T  
RATIONAL METI-IOD 

LOCATION DATA 

Highway ;": - . . County  , ' ) + I  I .  - - 
L o c a t i o n  dr'-- , .  . I -' 

P r o j e c t  No. 6 5s ,-. - - - I Sla t ion  
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  

I L- y e a r s  

A1 . 
C 54.. .;1 a c r e s  

. A 2  a c r e s  

A 3  a c r e s  
'2 zG2 
1 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  

: -, 7.c 
I / ..- -- f e e t  
) z ; :  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 - h o u r  
P = 2 4 - h o u r  

.- 5 ,  -- . 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  P1 = 1-hour  i n c h e s  

T i rne  of C o n c e n t r a t i o n  Tc +7 P. x.7 / .  
I . _. . _. m i n u t e s  

Ra in fa l l  I n t e n s i t y  

Runoff Coe f f i c i en t  

Weigh ted  Runoff Coe f f i c i en t  

cfs 



ARIZONA E?IGIiWA Y D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN D A ' ~ A  SI-IEET 
RATIONAL dMF2I-1QD 

LOCATION D'ATA 

13 ighwa y  -- Coun ty  .- , 
L o c a t i o n  , + I ,  ,. ,- .. 
P r o j e c t  No. T - Sla t ion  - - - . r 

N a m e  of S t r e a m  

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  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  

/ C C  y e a r s  " . , 
i., ' . ,  a c r e s  

A2 . a c r e s  

A 3  a c r e s  
k7.1 J f ee t  

- -- f e e t  
; 7  - . :  - , -  f e e t  

D r a i n a g e  A  r e a  Slope I 5 
i r 4' 7c 

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

DESIGN COMPUTATIONS 

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

- C 

5, > / i n c h e s  
A.7 2 '/ - i nc  he s 

%,4? i n c h e s  

\ 
fi e 

Ti rne  of C o n c e n t r a t i o n  Tc -' - 
i L, 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 4 , inche s / h o u r  

Iiunoff Coe f f i c i en t  

Weigh ted  Runoff  Coe f f i c i en t  



ARIZONA IIIGllW'A Y D E P A R T b l E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN D A ~ ~ A  s I r E m  
RATIONAL METI-IOD 

LOCATION DATA 

* 
13ighway 5 * $ j ' w  ,[ -: County  .fi!,AQCc P+. 
L o c a t i o n  { ~ v . ~ ~ ~ ~ : , ~ ~  

P r o j e c t  No. C-fr fZd,c- - 1 
. . - %  SLatiorl 

N a m e  of S t r e a m  

DESIGN DA ?-A 

D e s i g n  F r e q u e n c y  /LC y e a r s  
D r a i n a g e  A r e a  4 . 26. & a c r e s  

A 2  , a c r e s  

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  

"3  a c r e s  
C f  -, ,-,,-c r 
, -  f e e t  

1272 f e e t  
/ 7 d:-- f e e t  

D r a i n a g e  A r e a  Slope 6 f4 7c  

P r e c i p i t a t i o n  
/! 2 
3. - 1 i n c h e s  

4 , ,z ,:+ inct.les 

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  P1 = 1-hour  2,-4-3 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  %S m i n u t e s  

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

RunoIf Coe f f i c i en t  c1 f34Z /'. 
L 2  

Weighted  Runoff Coe f f i c i en t  
c3 
C 

C o m p u ~ c d b ~  g-29 Date  b/'=:; , s J p 

+, - S ,  - - .  - /;; 'TTr 



ARIZONA I-IIGIIW'A Y DEPALITMENT 
BRIDGE DIVISION 

HYDROLOGIC DESIGN D A ' ~ A  Sl-1EET 
RATIONAL METIIOD 

LOCATION DATA 

l-ligll\vay ,z7,'d Coun ty  A , .  - - - , .* 
.- - L o c a t i o n  ,<t , . ( / -  

P r o j e c t  blo. - I - - -  - - t Sla t ion  
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  

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,,- ' , . y e a r s  

A1 . F- a c r e s  I .  

A 2  . a c r e s  

A 3  a c r e s  2~-z.5 f e e t  

/L >'i f e e t  
.- 
,' . - - .. f e e t  

D r a i n a g e  A r e a  Slope i , -  i YC 

P r e c i p i t a t i o n  
P = 6 - h o u r  
P = 2 4 - h o u r  

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  PI 7 1-hour  

L. / 
__._. . inc  lie s  
/ f i n c h e s  

7' .- t <-' A :- i n c h e s  

\ 

T i m e  of C o n c e n t r a t i o n  'I c ,J I / ,  k~ m i n u t e s  

Ra in fa l l  I n t e n s i t y  

Runoff Coe f f i c i en t  C1 
,.? .,' -7 ./ L - 

Weigh ted  Runoff Coe f f i c i en t  
L 3  
C 

,5: ,! --- 
Co~npu tcc i  by ;- i Date  I ,< - /' 5 ..+ . .  / . , .  

, - --,- z ; G / ' z - i  



ARIZONA IIIGEIWA Y D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN D A ' ~ A  SI-IEET 
RATIONAL METI-]OD 

LOCATION DATA 

< - 
Highway Z f i ~ ~ ~ - ; : ~ \ , :  Coun ty  . ) 41 21' <. ::A 

.- - 
L o c a t i o n  I-[<< l ;  c+ 
P r o j e c t  NO. IS - - .  - -. SLation 
N a m e  of S t r e a r n  

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 

P r e c i p i t a t i o n  
P = b- \ lour  
P = 2 4 - h o u r  

DESIGN COMPUTATIONS 

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 C o e f f i c i e n t  

+ . . ._ - y e a r s  

A ,  * 

' 
:s, 5 a c r e s  

A 2  , a c r e s  

A 3  a c r e s  
5'&7 . - 'i ... f e e t  

1 $24 , - ., - fee t  
;; . , y  . __ f e e t  

-2 3 1 d. - , i nches  
c; !, - i n c h e s  

2,43 i n c h e s  

\ 

TC ,Lf 6 m i n u t e s  

L 2  

Weigh ted  Runoff Coe f f i c i en t  
c3 
C 

P e a k  Di scha rge  Q p  z CiA =(d.<?/4r21'355h> = 6 3  C ~ S  



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

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

LOCATION DATA 

< .? ' - -  
I' . A . + 

Highway ,:,- .- L )..L- c ounty , , i ,.:- :- - ,- - ,  .: 
..-- , L o c a t i o n  .I . .  . _._ . - . . - . - - 

.- 

-, P r o j e c t N o .  - - . -  :I. -,-.',---- ,/ Sta t ion  
Nnrnc of S t r e a n l  

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 

P r e c i p i t a t i o n  
P = 6-hour 
P = 24-hour  

. . 
i *' y e a r s  

A1 
, . - L- . 

a- a c r e s  
A 2  a c r e s  
A 3  a c r e s  

C C '  

/ 
, - f e e t  

_.. I - - J f e e t  
. + -  f e e t  

,. -. 
inc  he s  

L -- .' i n c h e s  

DESIGN COMPUTATIONS 

.- . -.- P r e c i p i t a t i o n  P = l - h o u r  -- c--. 1 
i nche  s 

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

T C  , '  m i n u t e s  

' 7 
Rain fa l l  I n t e n s i t y  i .LL- i n c h e s / h o u r  

Runoff Coe f f i c i en t  

Weigh ted  Runoff Coeff ic ien t  

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

T - C. Computed  by ,4 ,= Date  - 7 ,! ~7 



CULVERT DESIGN 



% r 

PROJECT: SUN h ~ d ~  Y M S l W E R  a 
DATE: 3////87 

HYOROLOGIC AND CHANNEL INFORMATION 

QkG ,A, fW, = /,5 - - - TW2 - 
0 I - DESIGN DISCHARGE , SAY O E 5  
a, r CHECK DISCHARGE,  SAY Os0 OR QIOO 

SKETCH 
STATION: gdV+55 

EL 87.2 +/-\ 
AH%'= 2*9 - 

Som c! 007 
L = Z  

MEAN STREAM VELOCITY= 3 . 1  
MAX. STREAM VELOCITY= 4.7 

SUMMARY B RECOMMENDATIONS 

?// 3/87 

0 

I 
J : 
8 
U 

2 . 0  

CULVERT 
D E S C R I P T I O N  

[ENTRANCE TYPE) 

2- 3&''~22& 
- , 

L ~ ~ A D  WALL.) 

SIZE 0 

25 

: g 
2; 

COMMENTS 

. 

d& 

HEADWATER COM PUTATION 

_ INLET CONT OUTLET CONTROL HW=H + h, -LSo 
H W  - 
D 

It? 

HW 

' 

~p 

nw d +D 
+ dc 

3 . 5 5  

K, 

- 

H T W  h, 

A 

LS, 



STATION : 39Bf-5/ . 

MEAN STREAM VEL 

OESCR IPTION 

SUMMARY 8 RECOMMENDATIONS: 
. . 

p..ic- 3/;3/87. 
* 



b 

PROJECT: SUN [/HYLEY MSIGNER 

DATE: 3///b7 

HYDROLOGIC AND CHANNEL INFORMATION 

0 0  3/ T W I =  /,C - T W 2  = 
a, - 

o I = MSIGN DISCHARGE , SAY OE5 

Q~ r CHECK DISCHARGE,  SAY Q~~ OR QIOO 

SKETCH 
STAT1 ON : 9 Ytd4 

EL.&* 

MEAN STREAM VELOUTY = 
MAX. STREAM VELOCITY= 

D 

SUMMARY 81 RECOMMENDATIONS: 

C S L  3/~ / '7  

COMMENTS 

. 

o / l  

I 
-1 

6 : . E  
6 u 

SIZE 

CULVERT 
DESCR IPTlON 

(ENTRANCE ?YE) 

HEADWATER COM PUTATION 
$ 

g 
,a 
0 g  

0 , INLET CONT 

/- %FO#'R~  PC[  /.2 

&+a~ E c VNG) 

OUTLET CONTROL HW=H + h, -LS, 
H W  - 
0 

20 ---- 

H W  HW 

L 5 2 , . = ! 0 . 8 3 . 0 3 Q / 4 3  

LSo 

8 5 A d  L F  - - - - -  2.2 

TW K, dc ho H d +D 
+ 



* 

PROJECT: 5 Lfd M S I W E R  R f l n  
DATE: 3,!//./f7 

HYDROLOGIC AND CHANNEL INFORMATION 

Q l  = L3?o TW, = 3.0 - - TW2 - - 
o = DESIGN DISCHARGE , SAY oIC3 ( Qp L CHECK D I S C H A R G E ,  SAY Q 5 0  OR QIOO ) 

I 

SKETCH 
STATION: ,486 fd5. 

EL .&B 

A H W = ~ + ~  

L- rryVc 

p/-\ I 
E L f i i J  pr EJ~ 

EL/& 
MEAN STREAM VELOCITY = 5 8 

7- Tw= 

MAX STREAM VELOCITY= ,a, 

COMMENTS 

. 

O K .  

SUMMARY 8 RECOMMENDATIONS: 

CKlo : c SL 3/13/37 

0 

L 
-I 

d * 
. E  = 

5 u 

CULVERT 
OESCR IPTlON 

(ENTRANCE f lPE) 

- / - / o x 4  
I ' ~ I G ~ D L ~ L L  ) 

;E 
-I 0 
b-0 

g $  % "" 
/ 

4 0  

HEADWATER COM PUTATION 

INLET CONT. OUTLET CONTROL HW=H + ho -LSo 
H W  - 
D 

H W  H W  h, K, LS, 
d +D 
-$- 

/ , 3 5 5 . 4 ~ ~ ~ / . ' / i 3 , 9 : 3 . 6 5 3 , 0 3 , 6 5 , ? ~ d , ; 4 ~ 5 1 / 3 . /  

TW H dc 

1 
i 
1 
L 
U 
I 

1 



r 

PROJECT: SON f!h LLE-Y M s W E R  a 
DATE: 3 / / / /~  87 

HYDROLOGIC AND CHANNEL I N F O R M A T I O N  SKETCH 
STATION: 382.7L8/ 

EL G;Zd 

AHW= / 

Qlo$ 8-3' TWI = - / / ?  - - TW, - a~ - SOS 0, 006 ;/ 
L = /L[ 

0 , = DESIGN D ~ S C H A R G E  , SAY Oe5 MEAN STREAM VELOClTY= 4 . 0  
ap r CHECK D I S C H A R G E ,  SAY aS0 OR alOO MAX. STREAM VELOCITY= (n.0 

CULVERT 

DESCRIPTION 

[ENTRAHCE: TTPEI 

- +';I 11 

L,L, ~14L;,' 

( T k ' 7  .PC ./,L/.;) 

SUMMARY 8 RECOMMENDATIONS: 

L 7 3 . L  ,9)53/$ 7 , 

SIZE 0 

f?.3 

HEADWATER COMPUTATION 
0 

f J 

25 
U 

4'T/L?5 

. ' INLET CONT 
H W  - HW 
D 

/,'I // f f i '  

+ *  
J O  rE 
O W  

> 

OUTLET CONTROL HW=H + ho -LSo COMMENTS 

0k 

& 

fl5 

HW 

46 

dc 

2,7$),8 

TW 

L.5" 

H d +D 2 
2 

3-2 

ho 

32 

LSo 

/,/ 



1 r 

PROJECT: .%/N L/ALLEY Df3IU\IER PAD 
DATE: gh/h7 K 

HYDROLOGIG AND C H A N N E L  I N F O R M A T I O N  

Qt,," d / o  TW, = /,5 - - - TW2 - 
a ,  = DESIGN DISCHARGE , SAY oe5 
QI! E CHECK DISCHARGE , SAY OR 

SKETCH 

STAT1 ON : 37%'+dI/ 

MEAN STREAM VELOCITY= .?,9 
MAX. STREAM VELOCITY = 

D 

SUMMARY 8. RECOMMENDATIONS: 

CTL 2Jfjj.h I 

L 
J 

g *  

U 

' 0  

C' -  
W C  
-.I 0 
+ COMMENTS 

o k  

S I Z E  

CULVERT 
DESCRIPTION 

(ENTRANCE W E )  

.?' -- /&i(. 7 ' 

HEADWATER C O M P U T A T I O N  

0 
+ 

INLET CDNT. 
H W  - 
0 

H W  

/.o - A )  (" t'-/ C 
(//? < .o b f / / , ' / ~ )  

/52,tp 

. 
OUTLET CONTROL HW=H + -LSo 

H W g  LS, 

4 5 

d +D d c I T W  
2 

2 ,  

K, h, 

2 .  

ti 

+ 



* 

3 

PROJECT: SCJN L /A/  LEY DESIGNER a h D  

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  SKETCH 

STAT, : 343 d G  

a, = d /  TW, = L &++ - - TWP - O2 - 
o = DESIGN DISCHARGE , SAY oe5 
Q, r W E C U  D I S C H A R G E ,  S A Y  

OR QIOO 

MEAN STREAM VELOUTY = d l /  
MAX. STREAM VELOCITY= 6.0 

SUMMARY 8. RECOMMENDATIONS: 

C Y L  2hJ37 
b 

0 

I 
J 

d ' 
z X  
g 
0 

CULVERT 

DESCRIPTION 

IENTRANCE TYPE) 

/- L4'2 " 

/(c P 
( / . / ~ J F C  mS6,) 

SIZE 0 

h/ 

b'- 

2 0  
y e  
;? 
O ? .  

COMMENTS 

ak 

HEADWATER COMPUTATION 

. INLET C W T  
H W  - 
D 

H W  

/,a6 - 7  

OUTLET CONTROL HW=H + -LSo - 
d +D 
iT_ dc 

' 2  

K, H TW 

5 

H W  

. 

ho Lso 



HYDROLOGIC AND CHANNEL INFORMATION SKETCH 
STAT1 ON : 3kQ qq 

a,* /d3/ TWI = 2 , 5  - - 
Q2 - TW2 - 

0 1 - DESIGN DISCHARGE SAY ot5 
Qp L CHECK DISCHARGE * SAY Q s 0  OR QIOO 

MEAN STREAM VELOUTY = a 
MAX STREAM VELOCITY= x4 



P ~ O J E C ~ :  .-FUN VALLEY DESIGNER & 
DATE: 3///.h7 

HYDROLOGIG AND CHANNEL I N F O  RMATION 

Q,,F / - P O  T W l  = /, 5 - TW, = 
Q2 - 

0 I = DESIGN DISCHARGE , S A Y  Oz5 
Q, r: WECK DISCHARGE , SAY Q 5 0  OR QIM) 

SKETCH 
STAT1 ON : 35df- 13 

EL ,=? 

MEAN STREAM VELOCfTY = .% 
MAX. STREAM VELOCITY= d l  7 

w 

LC 
-r 0 
I-? 

COMMENTS 

O K  

SUMMARY 8 RECOMMENDATIONS: 

C 3 L  3// l/i3 7 
J 

. 

r 
J 

. c  6 * x 

0 

.3%388'/ 

S I Z E  

/ 2 ~ 3 , a  

CULVERT 
DESCRIPTION 

[ENTRANCE TYPE1 

/ 
i ,t i . l f= l r ! ; ' l ~L ; )  

HEADWATER COMPUTATION 

o %LET CONT OUTLET CONTROL HW=H + ho - L S ~  
nw - 
D 

/,2y 

HW 

38 

H W ~  LS, 

0 .L  

ho 

d 5 - 2 . 7  

d +D 
~ , + T w  

2.7 3 . 3  

K~ 

0.7 

H 

A /  



PROJECT: SON VALLRY ESlGNER 

DATE: 3/// f I 87 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

a ,  6 2  TWI = / t 5  - - - TW, - 

( 
0 1 = M S l G N  DISCHARGE,  SAY oeS 

) Q, = WECK DISCHARGE , SAY QS0 OR QIM) 

S K E T C H  
STATION : 3 a 4 V 0  

MEAN STREAM VELOCITY= 4, 
MAX STREAM VELOCITY= 6.75 

D 

SUMMARY 8 REG0 MMENDATIONS: 

p3 L 3 / / . 3 / , ,  rn - f 

I 
-I 

$ 
U 

+ *  
w t  

g 
3-J 
O w  > 

COMMENTS 

a 

CULVERT 

D E S C R I P T I O N  

[ENTRANCE TYPE) 

/- 5: 'k 6. ~,<CJ.;, 

(/%TAD f C~ALL) 

SlZE 0 

52 

HEADWATER C O M P U T A T I O N  

. INLET CONT 
H W  - 
D 

H W  

2 5  3 ,  

OUTLET CONTROL HW=H + tb -LS, 

H W  

2 / 4 2  

T W  

5 

K, 

2 '  

d, U h, 
d +D 
+ 

3 ,  

LS, 



PROJECT: .':<qX/ b!#d(!.~Y DESIGNER Rd 

DATE: 3,h 4 !87 

HYDROLOGIC AND CHANNEL INFORMATION 

a, = .E+?c> TWI = 2 ,S - - TW, - O2 - 
Q 1 = DESIGN DISCHARGE , SAY Oz5 ( Qz r W E C K  D I S C H A R G E ,  SAY aS0 OR QIOO ) 

SKETCH 
STAT1 ON : s3 7 + 14- 

MAX STREAM VELOCITY= 8, 
MEAN STREAM VELOCJTY= 5 - 2 5  

SUMMARY a RECOMMENDATIONS: I 

P ;-I ?-- 7/n/37 A 

0 

I 

6 * 
. E  = 
8 
U 

43  

CULVERT 
DESCRIPTION 

[ENTRANCE WPE) 

/ 
- / 
rge 0 Lr (LJQ /// 

~ppp 

SIZE 

-40  

% 

21; 

+-* 

55 
4-0 
3 a 
O $ .  

/ / ,d  

COMMENTS 

IC: 

HEADWATER G O M  PUTATION 

' INLET CONT OUTLET CONTROL HW=H + -LSo 
H W  - 
D 

A07 

HW 

4.75 

HW 

3,4 

Kt 

n(;/ 

TW 

2.4 

H ho 

3.4 

! 

dc 

.'/C/2./5 

LSo 

/.O 

d +D L 
2 

3.l1 



I 

, 

r 

PROJECT: SON !~ ' / -LGY MslGNER 

DATE: 3 / / / / ~ ~  f 

HYDROLOGIC AND CHANNEL I N F O R M A T I O N  

Ql@F - "9 T W l  = - .2,5 
- TW2 - 

( 0, - DESIGN DISCHARGE , SAY 0 2 5  

) Q2 r W E C K  DISCHARGE , SAY Q 5 ,  OR QtOO 

SKETCH 
STAT, ON : 53.3 7'8V 

E L  ' / . *  9 

AHW= 4-< 

L T2BB SO= - O,OO /J 
I 

E@Zff L =  EL^. f ~ ~ ~ -  
MEAN STREAM VELOCITY = 6 ,  Z- 
MAX. STRE AM VELOCITY = ,- 

SUMMARY B RECOMMENDATIONS: 

C;e ~ / / ~ / $ 7  . 
I 

D 

r 
J 

2 * 
1 

8 
U 

9'2 

SIZE 

CULVERT 
D E S C R I P T I O N  

(ENTRANCE 'TYPE) 

9 - - / P  h%,? 
('22 4.01 j ; 4 ~ / )  

HEADWATER C O M P U T A T I O N  
$ 
J 
+ o  
3 

O ? .  

29 

0 

2% 

. INLET CONT 
H W  - 
D 

HW 

/,&5 4 2  

1 

COMMENTS OUTLET CONTROL HW=H + ho -LSo 

HW T W  

2.5 

d +D L 
2 

3g 

& 

d.2 

h, 

3,q 

H 

LO 

LSD 

d 6 3 , y  

dc 

-9.7' 



r .I 

PROJECT: .%,I/ / F Y MslGNER 7, 

DATE: 

HYDROLOGIG AND CHANNEL INFORMATION 

O,,E 300 TW, = /, - - TW, - - 

( 
0 ,  = M S I G N  D I S C H A R G E  , S A Y  O z 5  

) Q, = W E C U  DISCHARGE , S A Y  Q J O  OR QIOO 

SKETCH 

STAT1 ON : y t  -7 

?, 7 7 - ,  
AHW= -7,d 
L 

So= 0, 002B 

I 
Ed&! L = 

EL% 47- ' Tw- 
MEAN STREAM VELOUTY = -, 
MAX. STREAM VELOCITY= f - .  5 

D 

SUMMARY 8 RECOMMENDATIONS: 

p.y/ - , /r  3/g7 
I 

I 
A 

,: 2 x 

8 
0 

SIZE 

CULVERT 
D E S C R  I P T I O N  

[ENTRANCE WPE) 

3 ** / 'U 'X 7 ' 
c ,r3 c 

(,t ,-h..  1 - , I<  ,. -/ 1 
d 

- 

HEADWATER COM PUTATION +'- 
+ O  5 
3 2 

q.t'f?fl 

0 

/is a 

. INLET CONT. 
H W  - 
D 

HW 

/ , ~ 7  z : ; ~ ~  

C O M M E N T S  

8 /L 

OUTLET CONTROL HW=H + h, -LSo 

H W  

/I,.; 

ho 

2,5 

LSo 

(d , ,a ; j  

d +D -St, 
2 

2.5- 

d, 

/,? 

K, 

d.2 

T W  

~ 5 -  

H 

f l y  



1 r 

PROJECT: SUN l h i / ~ - y  DESIGNER ad-r, 
DATE: 3945' 7 

HYDROLOGIC AND CHANNEL I N F O R M A T I O N  

(al@ S'dD TW, = 2 , O  - - TW2 - 
Q2 - 

( Q I - DESIGN DISCHARGE , S A Y  oZ5 ) a, x WECK DISCHARGE , S A Y  aejO OR 

S K E T C H  
STATION : 327jd 7 

EL -/&? F/Z\ 
A H W = ~  

L 
So= O, 0034 

E&Dy L = - 2 /)/ EL?-53 f ~ ~ ~ -  
MEAN STREAM VELOUTY = 4.7 
MAX. STREAM VELOCITY= LL-6- 

SUMMARY 8 RECOMMENDATIONS: 
I 

-2 ( - 1  ,-3 c, L C 5 t L  - C S  y .J 

0 -y-f - ?// s j  7 7 

COMMENTS 

0 

u o  

f i e  , pdXE 

(3 

I 
J : 
5 
0 

3 

/I',P,) 

SIZE 

CULVERT 
D E S C R I P T I O N  

IENTRANCE TTPEI 

" " - -  /(/3 'y, 3 "-- 
(. f:,' (-: 

Wk,rf ;:I !,4~ I-) 

-3-8 -7 I 

HEADWATER GOM PUTATION 
$ 
2 2 
2-1 
O "  > 

8.7 

0 

/&' 

/ 8 - J  

. INLET CONT. ' OUTLET CONTROL H W = H  + lb -LSo 
H W  - 
D 

/ 

.?I5 

HW 

3 ,  

2.14 

H W  

7 

745 

T W  

c?(o 

d +D -L, 
2 

0 

?,l!, 

dc 

6 

),? 

K, 

2 

0,7 

ho 

2 . 3  

7156.72 

H 

/ 

.71 

LSo 



0 
C 
r 
c 
Dl 
ZJ 
-I 
u 
IT1 
V) - 
0 z 

DATE: 3// /h7 

HYDROLOGIC AND C H A N N E L  INFORMATION 

Q,,F 34  TW, = ~5 - - - TW, - 
0, m M S l G M  DfSCHARCE , SAY or5 
Q, t CHECK D I S C H A R G E ,  S A Y  Q50 OR QIOO 

SKETCH 
STAT1 ON : 326r"/7 

-TTW- 
MEAN STREAM VELOCITY = 3 . 7  
MAX STREAM VELOCITY= .ct 6 

CULVERT 
DESCR lPT lON 

(ENTRANCE nPE1 

/-- 30 
C-, / a C; ,y, F: 

( / * ) - j , , ~ i  C - Y / % ~ ~ J  

+- 

SUMMARY a RECOMMENDATIONS: 

SIZE 0 

3 6 

HEADWATER G O M  PUTATION r 
D 

2 
E X  
6 
0 

9.y 

, 
INLET CONT. 

H W  - 
0 

H W  

,4-$5 3,V 

- 

cZ- w e  
J u 

2 2  
0," 

2-? 

OUTLET CONTROL HW=H + -LSo 
COMMENTS 

. 

fir 

K, 

d.5 

- 

H 

LB 

dc 

-20 

ho 

2.3 

d +D L 
2 

2.3 

- 

T W  

A.5- 

- 

LSo 

,LO 

HW 

g , /  



* - 
PROJECT: .S/JN V4.1 . / E ) ~  DESIGNER L 9 79 

DATE: 2/'// , ,/,3 7 

H Y O R O L O G I G  AND CHANNEL I N F O R M A T I O N  

aloe //2 TW, = -2, o - - - TW, - 

( 
0 DESIGN D ISCHARGE . SAY Oe5 

) Qt x WECK DISCHARGE , SAY PSO OR Qlm 

S K E T C H  
STAT1 ON : -=!j<( ,, 73 

M E W  STREAM VELOCITY = 7, 5 
MAX STREAM VELOCITY= ,-- 

COMMENTS 

M a .  , Zo SMHdl-  

7 0 d  Labqe 

o i -  

f/ / 0 K ~ r . n e L + v f i ~ y r  , 

SUMMARY 8 RECOMMENDATIONS: I' 

&SF - 36 'Rb/?cp 
Rp v. lf 1% p 9-C- .Z 1, : ,/.o. 7 A 

0 

I 
. - I  

E =  
0 

-7,L 

4% 
. 3 ,15d ,65 ! l4 /  

CULVERT 
OESCR IPTION 

(ENTRANCE W E )  

/- 549 " 
R, G, p. c , R  

. / - ( ?  K 3 

- 4 ' '  

2-3~'' 

+'- w c  
20 

; I :  
O : .  

6 D / 2 S  

//,5 

SIZE 

4,0 

.7.a 

,q,o 

0 

2 

//z 
//z 
5 d  

HEADWATER GOM PUTATION 

INLET CDNT. ' OUTLET CONTROL HW=H + h, -LSo 
H W  - 
0 

/.47 
/,/? 

HW 

5,76Q..5 

3.57 

/554,;44,).7-2.9 

HW 

9.9 
/e sr 
C h n  r 
3 . ~  

T W  

..?to 

2.0 

d +D -L, 
2 

3.4 

,?lo 

Z,4-2.i5 

dc 

3,2 

K, 

/ ,L54.950.23.?-3,0 

h, 

3 d 

, ? , 0 . ~ , 0 ~ ~ 3 ~ , ( ,  

3 ~ ~ 5 9 . 3  

H 

2.6 

LS, 

2.3 



* 

PROJECT: -FON VALLEY DESIGNER pA-b 
DATE: 3////8 , 1 7 

HYDROLOGIC AND CHANNEL INFORMATION 

a,,,- /d@ TW, = 2,0  - - TW2 - - 
0, = DESIGN DISCHARGE , SAY oz5 ( ) ap r CHECK DISCHARGE , SAY aS0 OR alOO 

SKETCH 
STATION : ?IZ7 + /7 

MAX. STREAM VELOCITY= 
MEAN STREAM VELOCITY = -G. 2?f; 

7z 

SUMMARY 8 RECOMMENDATIONS: 

( 1  3/11 , /z7  , 

(3 

I 
. - I  

6 a 
. E  x 
F, 
0 

53,&/ 

I 

SIZE 

CULVERT 
D E S C R I P T I O N  

(ENTRANCE TYPE) 

/--- G /x.3 ' 
C 74 €3 

(22 /f . O / ~ M  A/-.  

HEADWATER COMPUTATION 
$ 
-I 
+ o  
3 -I 

09 
0 

/dB 

. INLET CONT. 
H W  - 
D 

H W  

*I A 7 5  L J ~  

COMMENTS 

. 

CS k. 

OUTLET CONTROL HW=H + -LSo 

h, 

.z& 

I 

K, 

Q.2 

dc 

?c,>  

H 

J,? 

LS, 

8,g 

HW 

'/4 

d +D L 
2 

TW 

2 , O  



i 

J 

PROJECT:-TUN KAL/.ZY DESIGNER h? 4 T, 
DATE: 3/ / / /PG , ,-= 

HYDROLOGIG AND CHANNEL INFORMATION 

a,e,- 3-2 T W l  = / ,O - 
Qz - T W 2  = 

( 
a l ' DESIGN DISCHARGE , SAY Oe5 

) Q, r M E C K  D I S C H A R G E ,  SAY Q3, OR QtOO 

SKETCH 
STATI ON : 300 js/ 

22.8 

3.2 // +-/r\ 
AHw= 3 , G  

L 
so= 0. dam5 

I 
E L / u f  - I-= /qg EL/= 1 ~ ~ ~ -  

MEAN STREAM VELOCITY = 4- / 
MAX. STREAM VELOCITY= ht2- 

CULVERT 
DESCR lPTlON 

(ENTRANCE TYPE) 

2 -- 30 tt  

, , c = 
(?dj .; !,',/,.\; ,!) 

J 

SUMMARY 8 RECOMMENDATIONS: 

07-L . 3  / 7/77 
I 

0 
E 
J 

. E X  6 a 
5 
u 

st7/4,7 

0 

-26 

$ 
+ O  -I 0 
3 -1 

O,W 

COMMENTS 

. 

a k 

SIZE 

H E A D W A T E R  C O M P U T A T I O N  

, 
INLET CON1 

H W  - H W  
D 

0 A-/ 

OUTLET CONTROL HW=H + ho -LSo 

H W  

~7 

h, 

2 2  

TW 

~o 

LS, 

/,7 

K, 

6.2 

dc  

n s  

H 

//LT 

d +D L 
2 

3.2 



t 

PROJECT: SUN /% L/ 6 Y DESIGNER 

DATE: 

HYDROLOGIC A N D  C H A N N E L  I N F O R M A T I O N  

aloe TWI = /,5 - - T W 2  - O, - 
(I 1 = DESIGN DISCHARGE , SAY Oe5 
ap L CHECK D I S C H A R G E ,  SAY OR alOO 

SKETCH 
STAT1 ON : 2 9 2  7'- 09 

/;', Y 

MEAN STREAM VELOCITY = 4 I (r._ 2 
MAX STREAM VELOCITY = --. 

SUMMARY a RECOMMENDATIONS: 

p - / c -  3 / / j 3 j877  4 

l 

CULVERT 

DESCRIPTION 

(ENTRANCE TYPE) 

/ - 44'2'' 
R . G .  N,C.F? 
(F k?L?% / L c T /#6 )  

COMMENTS 

- 
" 

GY 

0 

E- 
-I : 
0 

-3 

SIZE 0 

41 

=; 
: g 
32 

o9 

7 

HEADWATER G O M  PUTATION 

. INLET CWT. 
H W  - HW 
D 

... , , 

OUTLET CONTROL HW=H + h, -LSo 

Hw 

2 ,  

Ls0 Tw 

5 

4 

, 

ho 

2 ,  

dc 

, 

H 

3 

d +D 
+.- 
2 . 3  



* t - - 
PROJECT: %,v ~ L L  )' MslGNER &-\) 

DATE: 1 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

Qt9F //5- TW, = 9 , ~  - - - TW2 - 

( 
0 1  - DESIGN DISCHARGE , SAY 0,s 1 Qp = WECK DISCHARGE , S A Y  QS0 OR QIOO 

I 

SKETCH 
STAT1 ON : 2R9-2-26 

M E N  STREAM VELOUTY = .4.2, 
MAX S R E A M  VELOCITY = % 

t3 

COMMENTS 

OK 

SUMMARY 8 RECOMMENDATIONS: 

P,-J-[ 3 / / ? / r 7  a 

f 
J : 
5 
u 

CULVERT 
DESCR IPTION 

(ENTRANCE TYF'E) 

/ -- /c7 'x.3 ' 
< P3' c 

( ~ t  ,.,I .o l OH LL)  

;; 
: :: 
3 -J 

O F .  

HEADWATER C O M P U T A T I O N  

0 

/I-5 

SIZE . INLET CMJT OUTLET CONTROL HW=H + ti, -LSo 
H W  - 
0 

$ 3 ,  

H W  HW LSo 

, , # , : J , d  

H 

, 

T W  ho dc 
- d +D 
+ 



? 

PROJECT: 5-&v [ /ALLEY DESIGNER R WU 
DATE: <////~7 

HYDROLOGIC AND CHANNEL INFORMATION 

d 8 B  TW, = 2 , O  - - TW2 - a~ - 
0 = DESIGN D ~ S C H A R G E  , SAY Ot5  
9, t WECK DISCHARGE , SAY Q 5 0  OR Qlm 

I 

SKETCH 

STAT1 ON : 285' 

/sr, 5- 

So= a. 0G'Yff 
L = Z  

M E W  STREAM VELOCITY = 5z 
MAX. STRE AM VELOCITY = ;58- 

SUMMARY 8 RECOMMENDATIONS: 

c:3( - 3//.7/67 , 

0 

Z 
-I 

$ 
5 
u 

3.k 

CULVERT 
DESCRIPTION 

(ENTRANCE 'ITPEI 
- 
4- /@'xM' 
c kjc 

- pi, 0 uw,1 l . ~ )  

SIZE 0 

/;p3 

+ *  
2i 
2 
O W .  

?8 

COMMENTS 

' -  

HEADWATER C O M  PUTATION 

. 
' INLET CONI. 

- H W  HW 
D 

0 7  - 3 ,  

OUTLET CONTROL HW=H + -LSo 

HW 

30 

d +D C 
2 

3,/ 

- -  

LS, 

a 6  

T W  

2 , ~  

dc 

2.1 

K, 

(7,2 

h, 

3,/ 

H 

d5 



t 

I/ PROJECT: SUN ALLEY DESIGNER 'R. $\D 
DATE: 3 ////87 

HYDROLOGIG AND CHANNEL INFORMATION 

0 539' TW, = 3,Q - - - T W 2  - 
Q DESIGN DISCHARGE , SAY Qzs 

r CHECK DISCHARGE , S A Y  OR QIOO 

SKETCH 
STATION : 27/ 4-2i 

MEAN STREAM VELOCJTY = 3 
MAX. STREAM VELOCITY = 7.2 

SUMMARY 8 RECOMMENDATIONS: 

P - T C  g/> 7) 6 7 

D 

;C 
J 

g 
U 

3,4/ 

. 

SIZE 

CULVERT 
DESCR IPTlON 

(ENTRANCE TTPE) 

7 -- /o ',y3/ ..- 
(+- it=~ C, 

-( )/F, 1 z4 *//) 

HEADWATER COMPUTATION +'- 
zi 
5 3 J  O z .  

%C 

-. 

0 

/ 78 

. -INLET CONT 
H W  - HW 
D 

.3y' 

COMMEHTS 

OK- 

- 

OUTLET CONTROL HW=H + -LS, ' 

Hw 

3.1 

- 

T W  

21n 

K, 

a2 

dc 

.2,2 

H 

u , ~  

ho 

2 , ~  

d +D 
+- 
.24 

LSo 

a4/ 



- 

-- 

PROJECT: -CON ~ / A L L & ~  DESIGNER Eli- D 

DATE: 3 / / /h7 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

a,O,- /.G75 TWI = 2,3- - - TW2 - - 

9 1 ' DESIGN DISCHARGE , SAY OEs 
Q y  = W E C K  DISCHARGE , S A Y  Q S 0  OR QloO 

SKETCH 
STATION : dLL$-A'D 

EL 99 2 

so' 0,003 r/ 

MEAN STREAM VELOWY = 9.1 
MAX. STREAM VELOCITY = 113% (0 

CULVERT 
DESCR IPTION 

(ENTRANCE TYPE) 

4 - - /d? 'A/ d/ 1 

r f-i( 
('f?? 1) IJ I$*;?/ /) 

SUMMARY 8 RECOMMENDATIONS: 

0 

96.3 

SIZE 

HEADWATER C O M P U T A T I O N  D 

E 
J 

6 t 
", 

5 
0 

. - I N L E T  CONT. 
H W  - 
0 

H W  

/.2 

+'- 

d o  

2 5  
o,W 

< ~ / 4 d  

OUTLET CONTROL HW=H + t-+, -1-5, 
COMMENTS 

. K, 

n.2 

H 

/./ 

1 

dc 

x ? ~  

d +D L 
2 

Z Y  

TW 

2.5 

ho 

-3y 

LSo 

O . Y H /  

HW 



b 

* 
r- ~ I L E Y  

PROJECT: <--I 0-M DESIGNER 

HYDROLOGIC AND CHANNEL I N F O R M A T I O N  

Q -7'0 rw, = /,.5 - - TW, - - 
0 ,  = MSIGN DISCHARGE , SAY Oe5 
Qz I W E C K  DISCHARGE , SAY ago OR QIo0 

I 

SKETCH 
STAT1 ON : 35-3' f 9 4  

EL PR,? 

MEAN STREAM VELOCrTY = .*, 
MAX STREAM VELOCITY= 6th 

SUMMARY 8. RECOMMENDATIONS: 

03c 7 / /  7 R 7  - 
1 

0 

I 
. - I  

2 a 
. E X  
5 
U 

%/ 

SIZE 

CULVERT 

OESCR IPTJON 

(ENTRANCE PIPE) 

/-- 4 . 2  " 
, , , , , 

( fie (:> ,;/ f',? ,#' , % J , 

HEADWATER COMPUTATION 
L t '  
2 0 

25  
O g .  

/LC 

0 

-/n 

, 
INLET CONT. 

H W  - 
D 

H W  

, / / I  

COMMENTS 

fir 

OUTLET CONTROL HW=H + - t S o  

LSo 

Lo 

TW 

L-5 

K, 

4.5 

H W  

:@ 

ho 

-3,/ 

I 
1 

I 

d, 

-2.7 

H 

/, 7 

d +D 
+ 
"3,/ 



PROJECT: 5% L/ALLEY DESIGNER RAD 

DATE: Y / N ~ ~  
HYDROLOGIC AND CHANNEL INFORMATION 

a~G /3 6 TWl = /,5 - - TW2 - a, - 
0 I = DESIGN DISCHARGE , SAY OZ5 

( ) Q, L W E C K  DISCHARGE , SAY QS0 OR QIOO 

SKETCH 

STATION : 2 Y g 4  7 q  
EL e/, 2 Y-=/j/r\ 

AHW= 3, // 
L- 
E L 7 u f  Sos L =  0,803 /4? 

E V a  
1 ~ ~ ~ -  

MEAN STREAM VELOCITY = 4 - 1  2 

MAX STREAM VELOCITY= (Q. 5 

SUMMARY 8, REG0 MMENDATIONS: 

C3L 3//3/~ 7 A 

U 

E -, 
& * 
E =  
5 
U 

2 

SIZE 

CULVERT 
DESCR IPTiON 

IEHTRANCE TYPE1 

/-/o 'x.3' 
C BC 

HEADWATER COMPUTATION =; 
J 0 

5 5  
O W  ' 

0 

/:;&' 

COMMENTS 

. -  

I ,  - 

. INLET CONT. 
. 

OUTLET CONTROL HW=H + ho -LSo 
H W  - 
D 

, 

H W  

2 ,  

TW 

5 

K, dc H 

f l  

ho 
d +D L 

2 

2 

LSo 

5 . 2  

I 

H W  



* 

PROJECT: SON ~ L L E Y  DEstGNEFt R40 
DATE: 3/N/B 

HYDROLOGIC AND C H A N N E L  INFORMATION 

a,@ 280 TW, = 2, 0 - - TW, - - 
o , 1 DESIGN DISCHARGE , SAY Oe5 
Qp L W E C K  D I S C H A R G E ,  SAY Q S 0  OR QIOO 

1 

SKETCH 
STATION: 230f 27 

EL 70,k 

MEAN STREAM VELOCrrY = 4 '7 
MAX. STREAM VELOCITY= 

SUMMARY 8 RECOMMENDATIONS: 

CJz- , .  ?// , - /  g7-7 
C 

CULVERT 
DESCR IPTlON 

(ENTRANCE WPEl 

' 1  - / , / J  'y q /' 
. 4  

r +:(I - 
(HPA 12b;g ~ 1 )  

COMMENTS 

. 

- - 

0 

Z: 
-1 

2 * n = z s  
5 u 

HEADWATER COMPUTATION =; 
2 0  

oy 

Z5. 

0 

/l/D 

SIZE INLET CONT. OUTLET CONTROL HW=H + ho -LSo 
H W  - 
D 

J',9sH 

H W  

-2.85 

HW 

-?,6.2,85 

T W  

2 . b  

d +D 
+ 
2,5  d.5' 

ho 

2.5-dV 

H 

d 7  

LSo dc 



1 t 

PROJECT: &fly DESIGNER - - f & k s l  
DATE: 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

Owf 200  TWI = 2 , O  - - TW, - a, - 
0 , - DESIGN D ~ S C H A R G E  SAY Re5  
Qz = W E C K  DISCHARGE , S A Y  Q S 0  OR QIOO 

S K E T C H  
STAT1 ON : 22 74 85 

MEAN STREAM VELOCITY = z r(r, 

MAX. STREAM VELOCITY= -3.3 

C O M M E N T S  

. *  - 
( 3 ~  

SUMMARY a RECOMMENDATIONS: 

0 

I 
J 

2 
, e x  
5 
U 

5 ,  

c *  W Y  
J 0 

;I: 
O w  ' 

SIZE 

CULVERT 

O E S C R  I P T I O N  

(ENTRANCE IYTrPE) 

-2 -- /,4 'x3 ' 
l f i  C- 

( / / r ~  DLVALL) 

HEADWATER C O M P U T A T I O N  

0 

/d'@ 

, 
INLET CONT. 

H W  - 
D 

H W  

~ ? , f l ?  2.:5* 

OUTLET CONTROL HW=H + -LSo 

H W  

2 

LSo 

4 

h, 

2 ,  

TW 

2 

d +D L 
2 

3 

dc K, 

4.9 

H 

df 



PROJECT: SON /.LEY DESIGNER a A-a 
DATE: 9 // 87 

/ 

HYDROLOGIC AND CHANNEL INFORMATION SKETCH 
STAT1 ON : 22Z+/9 

- //$ (3 (I I -'- TW, = J , O  - - - TW2 - 
Q  I - M S I G N  D ISCHARGE , SAY ozs 

( I ) D 

MEAN STREAM VELOCITY = + Z- 
Q ,  s CHECK D I S C H A R G E  , SAY Q S 0  OR Q I o O  MAX STREAM VELOCITY= (9.7, 

SUMMARY 81 RECOMMENDATIONS: 

p.,y2- , 3 / / ? / 2 7  , , 

I 
-1 : 
8 u 

3 

CULVERT 
D E S C R I P T I O N  

(ENTRANCE TTPEI 

3--/~2..Y3/ 
[ L?' CI; - 

(H? .A D WA r . ~ )  

Q  

/ 5 'D  

S U E .  
=; 
: g 
3 J  

COMMENTS 

0~ 

HEADWATER COMPUTATION 

INLET CONT 
. 

OUTLET CONTROL HW=H + -LSo 
H W  - 
D 

/ 

HW 

, 

LSo ho 

2 5  

HW 

2 ,  

d +D 
1 2 

2 ,  

-- - 

dc K, 

, 

TW 

2 

H 



4 

<\ 
PROJECT: ,-> '/,,&..I [./;:I h .i \1" DESIGNER FAAT"> -. 

DATE: 3,/1/87 

HYOROLOGlC AND CHANNEL INFORMATION 

0 0  7 5 4  TW, = 2,LJ - - 
O2 - TW2 - 

0 1 DESIGN DISCHARGE , SAY 0 2 5  

) ( Q2 E CHECK D I S C H A R G E ,  S A Y  Q S 0  OR QIOO 

SKETCH 
STAT1 ON : /97+ 95 

MEAN STREAM VELOUTY = 4- 15 
MAX STREAM VELOCITY= 1(2,'5' ' 

D 

COMMENTS 

. *  

B I ~ :  

SUMMARY 8 RECOMMENDATIONS: 

. . . Rpv. y/2. I a3L. 9/43/37 . 

LE 
t-2 -lo 
3 

0 2  

z7  

L, 
2 

. a =  E: a 

6 0 .  

SIZE 

. . 

CULVERT 
DESCR IPTI ON 

(ENTRANCE W E )  

J/- /L? 'x3 * 
CS(1 .  

( 2  DL.V,A I L) 

HEADWATER COMPUTATION 

a 

/87 

TNLET . CONT. 
- 

OUTLET CONTROL HW=H + t+, - L S ~  
H W  - 
D 

/2 

nw 

"g,,$ 

HW 

9.5'9.6 

LS, 

0,-5' 

-- 

h, 

2 .6  

T W  

2.0 

d +D 
+ 
2 ,d  

dc 

2 , 2  

K, 

o.:!. 

H 

/,o 



b 

C;,,v ~ /-.L L y PROJECT: - .  j DESIGNER ~ D ( ' D  
DATE: 3 / ~ / $ 7  

HYDROLOGIG AND CHANNEL I N F O R M A T I O N  

a , , ~  /P20  TW, = ,p,a. - - TW2 - - 
Q I = oEsrcN DISCHARGE , SAY OZ5 
Q~ f CHECK D I S C H A R G E ,  SAY a,, OR a,,, 

SKETCH 
STAT1 ON : /95+ /D 

MEAN STREAM VELOCITY = .- 
MAX STREAM VELOCITY = .&Q 

COMMENTS 

. *  

0 , ~  

SUMMARY 8 RECOMMENDATIONS: 

~ T L -  3/// 3 18.7 

CULVERT 
DESCR l P T l O N  

(ENTRANCE fTPE) 

($ -- /p 
c, hl,f  0 

f /  ?I ' > l i  . t8' ,  (kt- 

0 

5 -, 
6 

6 o 

447 

;; 
k-0 J 0 
32 
O w  > 

yz 

0 

:,'fl2; 

SIZE 

HEADWATER COMPUTATION 

, INLET CONT. 
. 

OUTLET CONTROL HW=H + -LSo 
H W  - 
D 

\ 

H W  

4 ,  

HW LSo 

fig-%? 

ho 

g d  

T W  

22 

d +D 
+ 
%/: 

dc 

/ 

Ke 

7 - 7  

H 

3 



r 

PROJECT: 5q U ()A //PJ Df:SIGNER p. &I> 

DATE: 3 / 1 1  / 8 7 
HYDROLOGIC AND CHANNEL I N F O R M A T I O N  

a, = 364 TWI = ,?.CJ - - TW, - - 
0 1 m DESIGN DISCHARGE , SAY OE5 ( ) Qp s CHECK DISCHARGE , SAY Qs0  OR QfOO 

SKETCH 
STATION: +93 

MEAN STREAM VELOCITY = 4*/ 
MAX. STREAM VELOCITY= 6. / 

SUMMARY 8 RECOMMENDATIONS: 1 

035/ 5/ /  ,717 7 * 

D 

I 
- 2  

E X  6 * 
8 o 

4:s 

C U L V E R T  
O E S C R  l P T l O N  

(ENTRANCE lYPE) 

' I 

2-  SY.'? c'flc. 

. 

SIZE 

3.0 

0 

/55 

- 

b-'- &It 
+ O  J o 
3 -4 

O :  

/a/ 

COMMENTS 

- 

or  .+- 

- 

HEADWATER COMPUTATION 

. INLET CONT OUTLET CONTROL HW=H + - t S o  
H W  - 
D 

/,4y 

HW 

-?,,27 

pp 

H W  K, 

6,~- 

pp 

dc 

z t G  

H 

/, 7' 

d +D 
_Ei_ 

2.6 

TW 

z.0 

ho 

r,a 

LSo 

0.&.3.9 



b 

PROJECT: Sk4-v ~ ~ ! L L E Y  DESIGNER k' ->I> 

DATE: 3-////67 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

Q ~ @  23' Tw, = /, -< - - TW, - - 
0 1 = M S I G N  DISCHARGE , SAY 0 z 5  ( ) az CHECK D I S C H A R G E ,  SAY a,, OR a,, 

SKETCH 
STAT1 ON : 7/#.=1 

. Z ' ( ? d  '3. +--,/-\ 
AHW= % 

A- - 
Sos 0, ~ ~ 3 9  

I 
E L / L J  L = - ,,/ -, . I E L !  f ~ ~ ~ -  

MEAN STREAM VELOUTY = 1 9 
MAX. STREAM VELOCITY= x, 

SUMMARY 8. RECOMMENDATIONS: 

3/13/ ' 7 
A 

cl 
I 

d ' 
. a  

U 

2 4  

CULVERT 
DESCR lPTlON 

( E N T R I N E  TYPE) 

/-- .=?o " 
~ 2 6 .  % C -  ,rO1 

(2 >.<T>. I /  T,/,VK 

SIZE 0 

2 3  

+ *  
9 
c-2 
$ 9  

6 3  

COMMENTS 

. -  

c& 

HEADWATER C O M  PUTATION 

, 
' INLET CWT. 

H W  - 
D 

H W  

&,yy 2,Y 

OUTLET CONTROL HW=H + h, -LSo ' 

T W  K, 

4-5 

.- 

dc 

L y  

H 

A? 

-- 

ho 

.?,/ 

d +D _L 
2 

..?,I 

LSo 

e,'/ 

H W  

~ , 3  



L 

t 

~ROJECT:%,V Z4/.:.hY. MSlWER PA1) 
DATE: Y /// /R 7 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

a,* /oh7 TW, = 2 , O  - - - TW, - 

9 1 DESIGN D I S t H A R G E  , SAY OZ5 
Q y  r CHECK DISCHARGE , S A Y  Q S 0  OR aim 

S K E T C H  

STAT1 ON : / k / + k ?  

So' 0,0037 
L = 

MEAN STREAM VELOCITY = 5 ~ 2 4  
MAX -REAM VELOCITY= 7/. 

SUMMARY 8 RECOMMENDATIONS: 

ir.-Y( 5//  415 I 7 A 

0 

r 
. - I  

6 2: 

Ij 
U 

3,Y! 

SIZE 

CULVERT 
D E S C R I P T I O N  

[ENTRANCE fTPE1 

' 4  --/o 'K 3 )  
(/=?< 

(#LA 72 kV. f A) 

HEADWATER COMPUTATION 
+'- 
w  C 
+ O  
-lo 

3-' 
O W  > 

z6 

o 

/7R 

COMMENTS 

. *  

0 (1:- 

. ~NLET  CONT. ' OUTLET CONTROL HW=H + - t s o  
H W  - 
0 

A / g  

H W  

3,y5 

HW 

30 

h, 

2 , d  

LSo 

fZ5- 

d +D & 
2 

-944 

dc 

-245' 

K, 

0,2 

TW 

2,o 

H 

0,T 



b 

. 
PROJECT: -?NN I ~ . L  LA Y DESIGNER v /I-\] 

3 / / / / ~ 7  DATE: >. I 

HYDROLOGIG AND C H A N N E L  I N F O R M A T I O N  

aI97 6-3 T W ~  = /, LY - - - TW, - 

( 
0 1 - DESIGN DISCHARGE , SAY oz5 

) Q, = wECK DISCHARGE , S A Y  Q 5 0  OR QIOO 

SKETCH 
STAT1 ON : /Y2 f- ' /B 

MEAN STREAM VELOUTY = Z./ 
MAX STREAM VELOCITY= .-?,"' 

SUMMARY 8 RECOMMENDATiONS: 

("'7.. a//.?/$ 7 , 
l 

0 

r 
2 

2 
U 

17/45 

SIZE 

CULVERT 
D E S C R I P T I O N  

[ENTRANCE WPE) 

/-- . //2 " 
, , , ,  
p,;o. I'? c 7-,*v) 

HEADWATER COMPUTATION =; 
2 g 
3 J 

0: 

0 

d3 

, 
I N L E T  CONT. 

H W  - 
D 

H W  

/,05 37 

COMMENTS 

. 

o(c 

OUTLET CONTROL HW=H + ho -LSo 

HW 

32 

I 

LSo 

A /  

1 

TW 

~s 6 5  

ho 

Z D  

dc 

-1.3- 

H 

LP 

d +D I 
2 

90 



* 3 

PROJECT: I /A %.LL?Y DESIGNER PAL) 
DATE: gh/h7 x 

HYDROLOGIC AND CHANNEL INFORMATION 

QuF 2-Gv T W I =  2 , O  - - TW, - a~ - 
0 I m DESIGN DISCHARGE , SAY Oe5 
Qp = CHECK DISCHARGE,  SAY Q50 OR QIOO 

I 

SKETCH 
STATION : /367/-70 

EL J- 

So= 0, uLX4 
L = / V G  

MEAN STREAM VELOCITY = 4 . 3  i7 
MAX STREAM VELOCITY= a- 

D 

SUMMARY 8. RECOMMENDATIONS: 

(P -*;/ 3// L?/ y 7 6 1 b 

L 
J 

o 

%9:g9 

CULVERT 
DESCRIPTION 

(ENTRANCE W E )  

.g - /ot(x3' 
cflcc 

(/LA D WAU) 

HEADWATER COMPUTATION + *  
-10 '$ 
13-1 

O w  > 

Q 

F2-7 

, 
-INLET CONT 

H W  - 
D H W  

47" .3,% 

COMMENTS 

. *  

d k -  

SIZE OUTLET CONTROL HW=H + ho - L S ~  ~ 

H W g  

/ . f /  

LSo 

/t5? 

d +D 
d c + T W  

.$,3 %,(9 

ho 

2?,3 A+' 

K, H 

4.f 



. 
PROJECT: S(?N G~IEY DESIGNER / ? A 0  

DATE: 

HYDROLOGIC AND CHANNEL INFORMATION 

Q l z  277 TWI = L C  - - TW, - O, - 
0 I = DESIGN DISCHARGE , SAY 0 2 5  
Q, r CHECK DISCHARGE , SAY Q~~ OR Q , ~  

SKETCH 
STATION: /-2y9 55 

Eb. (9523 

M E N  STREAM VELOCrf'Y = Z' 1 3 8  
MAX STREAM VELOCITY= 3 3 . 1  

SUMMARY f3 RECOMMENDATIONS: 

~ y r  - < / , 1 / ~ 7  4 

0 
I 

. - I  : 
8 
U 

2,& 

CULVERT 

DESCR IPTlON 

[ENTRANCE W E )  

3 -- /d'x3' 
f f-: c 

(A'**. X )  ~4471 J.) 

SIZE 0 

$22 

2 g 
3-1 
O "  ' 

d , /  

COMMENTS 

. *  

or,. 

HEADWATER COMPUTATION 

- INLET CMJT. 
H W  - 
0 

H W  

8 ,  3 

OUTLET CONTROL H W = H  + lb -LSo 

h, 

2.2 

K, dc H 

2 , '  

LS, 

=!B 

H W  

/B 

d +D 1 
2 

2 

TW 



3 

a- PROJECP, 5i1.11 vd'\ l r h  [XSIGNER CTL 

DATE: 3 1 / 3 / 2 7  

SUMMARY a RECOMMENDATIONS: 
I ' 

‘525s 2- 8s.3 c s c  

1 

HYDROLOGIC AND CHANNEL INFORMATION 

C ~ A U ~ P ~ -  w o ~ n  F'ICDX~/I [ L .  pi), 
~ ~ , v ~ < - L E L  T~ p~e,t..~,,nv 

0, = z&+ ' TW, = % , 0  - - 
O2 - TW, - 

( 
O I = M S t G N  DISCHARGE , SAY oe5 ) Qp f W E C K  D I S C H A R G E ,  S A Y  Qs0  OR QIOO 

SKETCH 
STATI ON : 9 f. 30 

TW Z.C) 

MEAN STREAM VELOUTY = 1%. 6 
MAX. STREAM VELOCITY= .A 

CULVERT 
DESCRIPTION 

(ENTRANCE TYPE] 

' I  

,Z.- l ~ i  Y 3 r%c 

2- a>~, ,w,?c-y,c 

SIZE 

,7,0 

,din 

0 

/+' ? 

//l;r_ 

HEADWATER COMPUTATION 

COMMENTS 

c- 

/(io L A R G E  

O K  

D 

r 
-1 

d * 
E =  
6 
U 

3.5 

' INLET CONT 
C *  

d U  
w e  

g 5  
O g .  

// 

OUTLET CONTROL HW=H + h, -LSo 
H W  - 
D 

,76 

/ , I 5  

H W  

% 4 ' 1  

,1,,4'-,2 

K, 
d +D 
+- 

2,Y,?,65 

H 

,?fj 

d, TW HW 

2i.7 

h, 

2102b50.? 

LS, 



i 

t 

s-Iu~;/~ //"F'.t MSlWER e473 
DATE: s*, 11 f /,? 7 

HYDROLOGIC AND CHANNEL I N F O R M A T I O N  
c7-u1- UTL' I /e .c / l~d  -&2 l, u & 9 t : ? A  :: /, 
~ J ~ J " A , ~ . I E L  7 c - l  I - ~ ~ I P I c ~ ~ ~ ~ ~  

ol = (f,.'j '5 . T W ~  = x , ( i  - - TW, - - 
0 1 MSlGN DISCHARGE , SAY Q e S  

( ) Qp L W E C K  D I S C H A R G E ,  SAY Q s 0  OR QIOO 

SKETCH 
STATION: <3X 4- z7- 

M E N  STREAM VELOCJTY = /5 .05 
MAX. STREAM VELOCITY= PJ/'h 

C U L V E R T  
D E S C R I P T I O N  

(ENTRANCE TTPE) 

L 

pl 1 I 

, 

SUMMARY 8 RECOMMENDATIONS: 1 

cl-3-L 3 / 1 3 / ~ 7  . 

SIZE 

5 0  

0 

2 1 9  

HEADWATER C O M P U T A T I O N  D 

I 

2 %  
a , 
6 
0 

?,+d,/ 

. INLET CONT 
H W  - 
D 

HW 

/, ,3B / 

b - *  
W E  
3 0  

D J 

0 , ~ .  

13 

OUTLET CONTROL HW=H + ho - t S O  
COMMENTS 

n k  

K, 

1 

d, H 

. . z 1 , 7 ~ , . ' ;  

d +D i 
2 

2.8 

TW 

~~6 

h, 

2.8 

LS, 

, , I  

nw 



EAST SIDE CHANNEL. 

CALCULATIONS 



S V  EASTSIDE CHANNEL PHASE 111 

N i i I 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 Sii CH STA 1 5  TO 25 

DISCHARGE 1S = 8 8 1  CFS 
EOTTOH UIDTH I S  : 20 FT 
SLOPE I S  - .00S FT/FT 
SIQE SLOPE 21) : 2 
SIDE sL(!pE i :2) r 2 

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 

DISCHARGE I S  = 661 CFS 
SdTTOH NIDTH I S  r 13 F 1  
SL!l?E I S  1 j.BB92 FT/FT 
SIDE SLOPE 21)  : 2 
SIEE SLOPE 22) = 2 
HANHING'S N = - 0 1 5  

~ - 

I TOP WIDTH I S  = 22.15 FT 
AREA I S  = 53.52 SQ FT 
Z T T E D  PERMETER I S  = 29.33 FT 
HYDRAULIC RADIUS I S  : 1.99 F i  
IjORHAL DEPTH I S  = 2.55 FT 
VELilCITY I S  = 15.037% 
FROUgE NIJfiBER IS = 1.S4 

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 SV CH STA 4 9 t T d 3 8 t  



N O R M A L  D E P T H  FOR TRAPEZC-ITDAL CHANl\iEL-S 
CHAflKiL S V  C H  STA 40tT114'4.t 

4ISCH/,RGE I S  1 40y C'S 
EOTTCH WIDTH I S  = lil FT 
SLOPE I S  1 .00Y2 FTjFT 
SIX SLfiPE (21) : 2 
SIDE SLQFE 1Z2) = 2 
I.l?.:itlI1!GIS N - .015 
TOP WIDTH IS : I?.?! FT 
A;C" " - 

, :Lr .  i d  - 36.34 Sd FT 
;i[TTEo PERIHETEE IS 1 20.92 FT 
H'(DEAU!IC $AE[!!S I S  1 1.74 FT 

N O R M A L  GEPTH F O R  TRAPEZOIDAL CHANNELS 
.?g#kjEL SY CH STA $0tT0(,0t 

!JISCHdfiGE I S  : 325 C F $  
50TTilll UIDTH I S  - 10 FT 
C! ..*i f ! X  ..$ L Is r 008 FTfFT 

SL!)FE j.77) r 
- 7 - 7  0: 
jLs: j i c P E  (Z:j 1 2 

Flb$dU!iC RAgIIJ$ IS 1 1 - 6 9  FT 
!fiEHkL ijEPTtl IS r ,Zt25 i T  
:'-I po T ~i:i!bIr'Y I S  12.56 FPS 
FRI:tUDE t.ILlH5ER IS 1 1 - 6 6  



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  
CHAIitlEL SV CH STA 92tTili:Ot 

DISCHARGE I S  = 374 CFS 
ROTTOM N:DTH I S  = 10 FT 
SLOPE I S  = .0392 FT/FT 
SIDE SLOFE (Z1 1 2 
SIDE SLOFE (22  1 . ? 
HA$i{I)i'G'S 14 I -13i.5 
TOP WIDTH I S  = i 1 . 3 6  FT 
AEEA I S  = 2P.62 SG FT 
Wi:TEfi PERIEETER I S  I 19.3; FT 
H;'DRACLIC R A D I s  I S  1 - 5 3  FT 
HOEMAL DEPTH I S  - 2.09 FT 
ViLi lCITY I S  : 1 2 . n ~ ~  
FROUDE NUNSER I S  - 1.75 

N O R M A L  D E P T H  F O R  T R A P E Z O I C A L  C H A N N E L S  
CHkNHEL S!' CH SiA '53 TI:l 102 

DISCHARGE 12 = 284 CFS 
BOTT[!E WIDTH IS z 5 i T  
SLOPE I S  r ?.60033!E-Oj 
ZIDE SLOPE ( i i i  = 
SIPE SLfiFE (223 = 
i1AMNIC:;'S N - .0:5 
TOP UIPTH I S  - 22.03 FT 
AREA I S  1 26.32 39 CT 
KTTED FERIHETEE I S  = 22. 
HYDRAL!LIC RAsigS 1s = 1.1 
!J<!RMAL DEPTH I S  I 1.75 F 
YELOCITY 19 : 10.73 FpS 
FROQDE NUEBER IS z 1 - 7 4  

P E P T I $  F O R  T R A P E Z D I D A L  C H A N N E L S  
! I  7 0 2  t i ?  

DlSCHdEGE I S  : 120 CFS 
BOTfOH WIDTH I S  1 8 FT 
SLOFE I S  : .00'?2 FT/FT 
SIDE SL9FE (7.1 I 1 
S I E t  SLPPE ( 2 2  1 = 4 
Hd!NIt{G'S 14 1 .CIS 
T O ?  WIDTH I S  = i 7 . 1 4  FT APFA " - .., .  1.1 - 14.26 SQFT 
CETTED PEEIHETER I S  1 17.4 
HYDRAULIC EADIGS IS 1 - 8 2  
IJOR~IAL DEPTH IS = 1 -14  FT 
'!EL!jCITY I S  = 5.35 FfS 
FROUDE t4VMPEfl I S  = 1.61 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Advanced E n q ~ n e e r ~ n g  S a r  t u a r e  [AES] 

SERIAL 140. 105491 
REV. 2.0 EELEASE PATE:  12/3O/S2 

.t-rtr-+t+r.t.Fi)ESCEipTION f i ~  ~~~[i~~~r$?rtttrt.tt.r.rrt$$s~:t$.k~:~t:t-.r.k.t:t.rc.t:+*:rj:erk+~t:l: 
'k SV CH STA 107i75-111+?5 8 
i 'I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
!.]ORHAL-DEPTH FLOW 1NFOEHATIOi.l: ---------------------------------------------------------------------------- , ! ) ) )  :;q?n$L ~ E P T H ( F E E T )  r 1 .:;l 
F L ~ U  TGP- UIDTH(FEET) = TT-I-~ L u 

FIQU AREA(SQUARE FEET) - 30 :> ' 
L . . . , . :  

HYDEAcLIC GEFTH(FEET) 1 1-28 
ELOill AVERAGE VE!.l!CiTY (FEETJSEC. f 4.01 
YliIFflEfl FR(!UDE NUMGER I . .623 
F!ESSUZE + if!j#Et~TUI-l(POU}:!DS) s 2327.95 

! A V E R A S E Q  VELOCITY HEAD(FEET) = .243 
r ~ ? ?  3:tCiFIC EMERGY (FEET) = : ' n  -.2tai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --------------------------------------------------------------------------.- 
f ?iTiCAL-DEFTH FLOW II;'FOR!iATII!H: 

C s I T i C h l  F!'r;l T~:,?-$~DTH(FEET) = A I,2 .. . p: ? 
CgiTICdL FLCU AREA(SI!!IARE FEET) 20.73 
CRITICAL FL!!W HYDRA!.jLIC DEpTH(FEET! 1 1.02 
fRI: iCit  iLG$ AVERAGE l/ELOCITj':C;-' I .  5.n 
C2iTICAL DE?T~~(FEE!) : i.59 
CRITICAL FLOW PRESS!IR.E t /jO/EllT!J{(?i:!UliDS) r 2179.72 

i ' I F '  7C T Y  " P - , - , r F ? -  BYEZAGEG CEZj I fAL FLOW \-LL I ~:g!~\r :c l )  : .520 

i CRITICAL .??iCIFiC ENERG'/(FEEi) : 2.007 

............................................................................ 
Cl!AH!;EL Z(H!!RIZONTA!/VERTICAL) - 4.00 

I 
SASE'iiIGTH(FEET1 - 8.00 
CONSTANT CHAE!i!EL SLI!PE(FEET/FEET) : .GO1800 
?I!!iFORli F!i:!bl(CFS) : !20.00 
IIANIIIHGS FRICTION FACTOR 1 -0220 

! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HORMAL-DEPTH FLOtj INFORNATION: ............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-GEPTH FLOW INFOR~IATIO~~:  ............................................................................ 
CRITICAL FLOW TOP-WIDTH(FEET) : l'j.37 
CF::TICAL FLON AREA(SCII1ARE FEET1 : 20.73 
CRITICAL FL!:lU HYDRAULIC DEPTH(FEET) - 1.34 
CEITiCAL FLOW AVERAGE VELOCITY (FEETISEC.1 = 5.71 
CEITICA! D E P T H ~ F E E T )  : 1.5'3 
W T I C A L  FLOW PRESSURE + M!,t!ENTU?!(POUilDS) r 2170.92 
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) = .520 
CEiTICA! fL!!\,! SPECIFIC ENERGY (FEET) 1 2.007 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



CHAWNEL Z(H( IRIZO?~TAL/VERTICIZ~~ 1 4.00 
SASiWIDTH!TEEi) = 8.00 
CONTAIIT CHAi!HEL SL(IPE(FEET/FEET~ - .037000 
UNIFl:!RH FLO!.!(CF$! = :5.rjQ 
IIACNII4GS FRICTIOII FACT!!!! = .Oj00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ni!Rt+AL-DEPTH FLOli INFORHATION: ............................................................................ 
) ) ! ) )  NORI1AL EEPTH~FEET) I 1 . 3  --- 
FL9:; TiiF- wIDTH(FEET) = A < .  ! 9 59 --  
FLi!:; AREAiSeUARE FEET) : .v. 1 "  5' I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW II4FORHATION: ............................................................................ 
C2ITICAL FLOW TOP-NIDTH(FEET) : 17.16 
CRITICAL FLOCl AREA(S0UkRE FEET) = 14.41 
CRITICAL FLOW HYDRAILIC DEPTH(FEE?i = .Z4 
CRITICAL FLOW AVERAGE VELOSITY!FEET/SEC.) : 5.20 

! CRITICALBEPTH(FEETJ= 1.15 

CHANNEL Z(HORIZCNTAL/VERTIC~I) : 4.00 
BASEWIDTH(FEET1 : 8.00 
CONS1A:jT CHAHHEL SLOPE(FEET/FEET) - .00?000 
UNIFORN FL!!W!CFS) = 75.00 

1 HAEiNIliGS FRICTION FACTOR = .I3220 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~~ORHAL-DEPTH FLOW IIdFORMATIOI?: ---------------------------------------------------------------------------- 
1 ) ) ) )  NoRHkL DEPTH(FEET) : 1.!7 
FLOil TitP- WIDTH(FEET) = 17.33 
FLBW AREA(SU!IARE FEET) = 14.85 
HYDRAULIC DEPTH(FEET) = .St, 
iL!lW AVERAGE VELOCITY (FEETISEC. 1 5.04. 
!!?iIFORI1 FROUDE NUHEER : .959 
PRESSLIRE .t HUHEHTUI.I(POUNDS) = 1201.90 
AVERAGED VEL1:ICITY HEAD(FEET) : ..354 
SFECIFIC Eb!ERGY (FEET) = 1.557 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i CRITICAL-DEPTH FLOG/ IIIFORHATIO!!: ---------------------------------------------------------------------------- 
C?!TICi,L FLOil TOP-WIDTH(FEET) I !7.!6 
CEITICBL FLI:tW AREAiSClJARE FEET) - 14-41 
CRITICAL FL!:!ii HYDRAULIC DEPTH(FEET? : -24 ~. . 

C4ITICAL FLOW AVERAGE VELOCITY (FEETISEC.) : 5.20 
CRITICAL DEPTHiFEET) = 1.15 
CRITICAL FLOW PRESSURE t HOMEHTUH(POUHDS) = 1202.90 
AYERAGED CzITICfiL FLOW VELOCIT'f HE!:?iFEET) = .420 
CXITICAL FLO9 SPECIFIC ENERGY (FEET1 = 1 .5 t i i  
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Advanced E n g i n e e r i n g  Se f  tware [AES] 

SERIAL No. 105391 
REV. 2.0 RELEASE OATE:12/30/82 

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

* t ~ * $ t # t ~ ~ D E S C R I p T I i l ~  OF RESULTS%$*****.tS#***#*I*****#*1:*******f#****$****** * SV CH STA 122 TO 127 J: * 3 

S f  t**t:t:~tt**:t:f'*******~I:****:~************~*$****************~**:t$***:k*:k:f****:k* 
) ) )CHANNEL INPUT II4FORMATIOI4( ( (  I ............................................................................ 

CHANMEL Z(HQRIZONFAL/VERTICAL) = 4.00 
BASENIDTH(FEET) : 4.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) = .010000 
UNIFCRH FLOW!CFS? = 55.00 
HANNINGS FRICTION FACTOR = .a300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOCHAL-DEPTH FLOW INFORMATION: ............................................................................ 
! ) ) ) I  NORHAL DEPTH(FEET) : 1.OG 
FLOW TOP- WIDTHiFEET) 1 12.65 
FLOG AREA(SQUARE FEET) : 9.03 
HYDRAULICDEPTH(FEET)= - 7 1  
FLOG1 AVERAGE VELOCITY (FEET/sEc. ) = 3.89 
UNIFORM FROUDE NUMBER': ' .812 
?i?ESSURE + MOMENTUH(POUNDS) = 514.84 
AVERAGED VELOCITY HEAD(FEET) = .235 
SPECIFIC ENERGY (FEET) = 1.316 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORMATION: ............................................................................ 
CRITICAL FLOW TOP-WIDTH(FEET) = 11.77 
CRITICAL FLOW AREA(SQUARE FEET) = 7.66 
CRITICAL FLOW HYDRAULIC DEPTH(FEET1 = - 6 5  
CRITICAL FLON AVERAGE VELOCITY (FEETISEC. ) = 4.57 
CRITICAL DEPTHiFEET) : .97 
CRITICAL FLOW PRESSURE + MOHENTUnIPOUNDSJ = 503.93 
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) 1 .324 
CRITICAL FLOW SPECIFIC ENERGY (FEET) = 1.2?6 

SSS*SSS~S~*SS~*~S*S*~.~:~#*~**S*****~*****.~**~**~:***S*~***~**~****~*~**$****** 
))))CHANNEL INPUT INFORMATION((( ( ............................................................................ 

CHAMEL Z HORIZONTAL/VERTICAL 1 4.00 
EASEWIDTH I FEET) = 4.00 
CONSTANT CHANHEL SLOPE(FEET/FEET) 2 .010000 
UMIFORH FLOU(CFS) = 35.00 
HANNIHGS FRICTION FACTOR : -0220 . ------___-----__------------------------------------------------------------ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORHATION: ............................................................................ 
) I ) ) )  NORIAL DEPTH(FEET) : .93 
FLOW TOP- NIDTH(FEET) = 11.43 
FLUW AREA(SBUARE FEET) = 7.17 
IIYDRAULIC DEPTH(FEET) = .63 
FLOW AVERAGE YELOCITY (FEETISEC.) : 
UNIFORM FROUDE NUIIBER = 1.0'67 
PRESSURE + HOMENTUH(POUNDS) = 505.60 
AVERAGED VELOCITY HEAD(FEET) = -370  
SPECIFIC ENERGY (FEET) 1 1.299 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATIOH: 

FLOW TOP-WIDTH(FEET) = 11.77 
FLOW AREA(SQUARE FEET) = 7.66 
FLOW HYDRAULIC DEPTH(FEET1 = -65  
FLOW AVERAGE VELOCITY (FEETISEC. ) : 4.57 
DEFTH(FEET1 = .97 
FLOW PRESSURE + HOHENTUHIPOUNDS) z 503.93 
CRITICAL FLOW VELOCITY HEAD(FEET) = .324 
FLOU SPECIFIC ENERGY (FEET) = 1.296 



ti$.$j$t$$tDESCP,IpTI[rg I;! ~ E S ~ ~ T S j . : # ~ $ $ ~ i i i t i f $ . k # # f : i I f . $ f # : # J $ i . t t ~ . ~ : . i # ~ ~ ~ ) ~ i . . l . ~ t ~  
SV EASTSICE CHANHEL FHASE 111 4 

.? STb ;2"[) 127 4 

CC~TI~,;: FLO;! TOP-C;~';TV!FEET) 1 --... 1m9 . .. L 

SEIT iCAL FL!]\J AEEA!S(i;!!ARE FEET] 1 7.45 . - 
c;;r!cn~ FLOW HYDEAULIC DEPTH(FEET! = . :, . C& a:, 

C!?ITiCAL FL!:I;J AVERAGE VE!i)CIQ":'EET/SEC.) : 4 - 7 0  
CRITICAL DEPT!!(FEEJ) - 1 .Ti, 
c;ITICA! F!{)lJ PRESSlJtE + Ij!]MEl:rt!~:{P!;~ii~.~] = S O .  12 
AYERAGil CRITICAL FLI.IW \IEL[!CITY EEA$(FEET) r 

- t,, 

. J ~ L  
C$:TICAL FL(iW SPECIFIC E}jEfi$Y(rEET) r 1.707 

CHA;;NEL z (HDRIZONTAL/VERTICAL) 1 1 .00 
EASEIIIDTHCFEETI - 
p(,Li 

.00  
,..,tSTANI CHANNEL SLOPE(FEET!FEET~ 1 .0079?2 . . 
!li?IFftEH FL!;!; (CFS) : 3 5 . 0 0  
!!A:iHINGS FRICTION FACTOR : .0223 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
GOkHAL-DEPTH FLOW INFORHATION: ............................................................................ 
; I ) ) )  NORHAL DEPTH(FEET) I 1.33  
FI?!I TOP- NIDTH(FEET) : 11.03 
F!i:tU AREA(SUUk3E FEET) : 7 
H'i'BRAULIC DEPTH(FEE7) : .!I? 

FLOU AVERAGE VELOCITY (FEETISEC. ) : 
I ' I i 7 C  

. . 
Q::i; ORtl FROUDE HVBBEP, .976 
PiiESSURE .t HOHE}4TUIS(POU!{DS) = 
AVERAGED VELOCITY HEAD(FEET) = 
SPECIFIC ENERGY (FEET) : 1.703 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C?IT;CAL-DEPTH FLON IHFORI1ATION: 

CEiT ICAL FLOW TOP-NIDTH(FEET) : 10.92 
CEITICAL FLJ:N APEA(SQUARE FEET) : 7 . 4 5  
CEiT iCAL FLOU HYDRAULIC DEPTH(FEET! 1 .68 
C:i:ICAL FLOW AVERAGE VELOCITY (FEETISEC. ) = 4.70 
CL iT ICAL DEFTH(FEET) 2 1.36 
GEITICAL FLllW FEESSUEE + HDt4EtlTlJfi!F9lJ?~DS) I. 550.12  
AYERACE? CEITICAL FLOU VELOCITY HE4C(FEET) - . 3 4 2  
C.?ITIC:,! FLOU SPECIFIC ENERGY (FEET) : 1.707 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



EAST SIDE DITCH 

CALCULATIONS 



tt#$$*#:$:l:fDESCE!?TI(!H ~ E S U L j S $ . $ . ~ ~ $ $ $ $ $ $ ~ $ f $ : ~ . I : : i : ~ : $ $ : I : $ ~ : : ~ ~ : $ $ ? : $ : I ~ ~ f $ ~ i $ : t $ : I : ~ : t t t t  * STA 10?+30 :t 
4: * 
1: * 
**S**$$:k** t$S4:  t*S:*X$??i'i$$$*$$$$*$*$+$#:*$*.~*~*:t$*:**$***$*$:#*$**$$*$*$*$*$.y:* 

I N O R H A i  DiPTHiFiiT) : 2.00 
CHP.!l!iEL Z(HIJEIZI;HTA~/YERTIM r 3 -00 

1 !jASEIJIzT!!(FEETj r 
COEISTAEiT CHAI!GEL S!fi?E(FEETjFEET! z .003@'J0 
HAtjMINgS F!?iiTI(JN FACTOR z .G35(! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
tj<lfi:[hi-lJEPTH :is' I!j[(lAH&TI$#: - 

I ............................................................................ 
I ) ) ) ) )  F;{>pp;I >F-T: t  

-.:,,st ;.:Pi:, FLOWiCFSf = i02.61 
TOP-  NIDTHlcEE:). 1 24-00 

FLOW + i ? , ~ ~ ( ~ e a d ; ~  F E E T )  : 32.00 
HYDRAULIC D i F i a j i E E T )  r ! -53 
FLOW AVER&$E \:ELOCIT'i(FEET/Si;. 1 : 3-21 
U}jIFORfl FROGEE GijEtER = .490 
 PRESS^^^ + ny~; j :g~(?g! ;}~~$)  1 2302.65 

I 
A V E R A G E D  VEL9CiTY HEADIFEET) = .!bO 
SPECIFIC ENEAS'fiFEif) x 2.160 

i 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CRITICAL-fiEFTH ;LO# IHF'ORHATION: ............................................................................ 
CRITIC&! 
CRITICAL 
CRITICAL 
n TT 0 
bRi 5 I t h i  
CRITICAL 
CRITICAL 
A V E R A G E D  
CRITICAL 

$*$:#$::k:!:l**DESCfiIPTIc;j <:F ~ESULTS:$:k*:~**:#$$#$:t$~$$$f#::C$$~t: i :?:$$:fkt:*t$$*:t$$*$!~:#** 
:t: STA 1!5+0? * 
.# $ 

~t:t:t$*~$:t~:tt:t:ttit~?tzri%$$$.~:~*$*$at*:~::ct~:t*:t:#:t~$$***:t$$:~*z*:t**$**t*~t**~~**~:t* 
) i j iCHAN;<EL INPUT I!!FORHATION( ( (  ( ............................................................................ 

I NgREAL DEPTI!(FEET) : 2.00 
CHANIIEL z (H!~RIZO:~TAL~VERTICA~) = 4.00 
EASEWIDTH(FEE!Jr 8.00 
COI~STANT C H A ~ ; ~ E L  S L O P E  (FEETIFEETI . O O ~ O O O  

- t!A!it.!I!;iGS FRICTION FACTOR = ,0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

'",?'I kbhnki-DEPTH FLOU I!4FORHATION: ............................................................................ 
;I,!) INRHA! DEXH FLOU(CFS) = 135.85 
FL?\4 TOP-  WIGTH[FEET) r [, . '"7 'c" 24.00 

~ . t . . i l  ti~th(~rl!AEE FEET) r 
p'ifir"" IIC 52.00 
3 ~ i t ~ u ~ - , ~ E P T H i F E i T ) . r  1.53 

FLOW kVEKtiht VELOCITY(FEET/SEC. 1 = 4.25 
UMIFI:IRfi FR[gljEE HljHSER I -648 
P$ESSlj2E t tiOHE/iTUH(POUMDS) z 2761.44 
A V E i i A G E D  VELI:lCiTY HEAOiFEET) r .280 
SPiCIFjC EijERf?(FEET! z 2.280 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CEiTICAL-DEFT! FLOU I!.IFilE!!ATION: ---------------------------------------------------------------------------- 
CRITICAL 
CRITICAL 
CRITICkL 
i:RiTICAL 
CRITICBL 
CRITICAL 
A V E R A G E D  
CRITICAL 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
l?iJft?IAI-QEPTH FLOW i ~ ~ F ~ ~ ~ i T I O N :  - 

Hy;gA!jLIC DEPTH(FEE,l : 1 .14 
FL(!$/ hvE/jAcc YEif<]iYiFEET/SEC. ) : 3 - 7 8  
tJHIFOE/j FRilUFE MijHEEfi  z .657 
PRESSLIRE + fll.if!E!!TU:i(??tJjD~), r -, 1716 --. 28 
AVERAGED VELQCIS.1 EEADIFEET) = .246 
SPECIFIC E /~ERGY(FEET,~  = 1 .Y36 

1 :~$:kt:~.~:#~f.~:i .~f:  ~ : j : : $~~~ : f ' : ~~$$~$ . t$J : .~ .~ t :~ :~ :~ :~ : i . $ :~C~F~r~~~-1 : ' t : # :~  r:k:tt$:kS$*t.t:t:$tt+:t:t*.t:f$:t +:+::f:$:t:t 

I ? ) ) )CfiAHfjEL I?jPUT INFo@{TiO)j((((  ---------------------------------------------------------------------------- 
;:itl:i& ZEP~H(FEET) = i.53 
CHANHEL z!HoRIZ?I~TAL/VERT~CAL) = 4 .00 
3ASEWIDTtliFEETj = 6.0n 
CO:iSTAIiT CHAt!WEL SLOPE(FEET/FEET) r ,008000 
NANNIHGS FRiCTil jH FACTOR 1 .0350 -----------.---------------------------------------------------------------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IjORHAL-DEPTH FLO2 ICFORNATIO!?: ---------------------------------------------------------------------------- 
i!))) IORHAL DEFTH FiQI!(CFS) = 67.44 
Fli:IW Tfi" lIJIDTH(FEEi) : 18.00 
~ ~ 6 2  ,~,E;A(S~IJA:E FEET) : 18.00 
HY~~KAI~IIC DEFTH(FEES; .: 1 .go 

AVECAGE VEL$CITY (FEET/SEC. ) : 3.75 
!'HJF!:IEiI CRt]IJQE ti#sE3 : .[,(,fl 
FRESSljRE + HOMENTQH! oO$/jD.s) 2 --,A. ; ! G I  59 
ALi'ERAEE17 VELOCITY HEADIFEET) = .218 
SPECIFIC ENEEGY [FEET) 3 1 .?18 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLQSI Iii'OEHAiI!1N: ---------------------------------------------------------------------------- 
CRITICAL FLOIJ T!~~-~~I@T;!(FEE~! = 15.62 
CflITICA! Fi-03 AREffiSGUhgE FEET; : 13.00 
CEITICAL. FiOCJ ~ ~ ~ p & ! i I ~  PEyTeiFEET) = .8; 
CRITICAL FL!jW AYESAGE yEL$C::Y(FEET/SEC. ) r 5 - 1 9  
CRITICAL. DEPTH(FEET1 : 1 - 2 9  

I CRITICAL FLG\.I FEESSQEE H~~~.~E/~TQIS!POIINDS) 1093.31 
AVERAGED CR.iTICj,I. Fi.l:i;' VELOCiiY HELD(FEE1) : .JI8 
CSITICAL FLOW SPECIFIC E!~ESGY(FEET) r 1.620 



$rtt$$$::k:1.#DESCRIFTI(tii QF RESULT~t~~*$tt$:tt$4.Ctpttg?::I:$$#*$*f$t:ttt:#t$$:#f'f'tt*$$.t:t:i: 
* STA 120+50 t 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
#OE!AL-DEPTH FLOH 1:4FilRt!BTiBN: - ---------------------------------------------------------------------------- 

CRITICAL 
CRITICAL i;CITiCAL 
i.:A!TICAL 
j.)?TTOhI .; t Ll~.5- 

CRITICAI. 
AV!;RAEED 
CRITIzAL 

I?(!R!?I DEPTH!FEETl r . &,:: cn 

CHA3HEL ! ! H O R I ~ I : ! H T A L / V E R T ~ C A L ~  = 4.00 
RASEb!IDTH(FEET; : .00 
CI'IFISTANT CHAHHEI SLOPE(FEET/FEET) : .005600 
HANliIIIGS FEICTiON FACTOR 1 .0350 

: ) ) ) !  HiIRMAL DEPTH FLi)$(C'S) I 
FL!)W TIjF- WIDTH{rEETJ : 

I 
4.00 

FL!]g AzEA(SC!l,?;i FEET) r 1. 
ill'DRAULIC f iEPTFiFET) : .25 
Fii:!i;i AVERACE YEL$CITY(FEET/SEC.) : 
QEIFO$H FRO!;EE t!U?iBER r ,436 
PEESS!!RE t E+HEIITUN(POu'!D$) r 
AViiiAGEp !/.[Lf!CiTY !{E!a(FEET) I 

SPECIFIC E!iEilC't(iEET) r -524 

C?IT!CAi 
CRITICAL. 
Ch iT ICA i  
CEITICAL 
Ci ITICAL 
CRITICAL 
A!/ERAC.EP 
C4ITiCAL 

FLOU T~IP-WIDTH(FEET) : 2.87 
FLOW AEEA(S4UAEE FEET) - - 5 2  
FLO!,~ HYDRAULIC DEPTH(FEET) : 

. 9 i  
FL8U PRESSURE t HOHEI{TUH(POUt!DS), = 9.59 
CRITICAL FLOW VELBCITY HEAD(FEET) r . 0$9 
F!.0i/ SPECIFIC E?jEEE ' 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOU IIJFORHATION: ............................................................................ 
r n r ~ r r .  .,r,I I I I J ~ ~  FLOW TUP+~IDTH(FEET) 9 1 . I-: A 

CEITIChL FLQM AgEA(SBgdRE FEET) = 6.02 
~ R i r ~ ~ a f -  FLO!~ HYDZAGLIC DEPjH(FEET) r .6i 
C?i j j i A i  Fk[,i; AYE.@AEE '/E~Qc~:'((FEET/SEC.) : 4.55 
C;lTICAL DEpTHIFEET) = 1 .23 

- 7 .  CRiIICAL FL@! PRESS!jRE t HOflENTUH(PD?I!DS) : 234. j! 
AVER,$~E; CRITICAL if-?!,! VEL<~CITY HEAD(FEET) : 307 
CfijTICAL FLOW SPECi.TIC E!?ERGY(FEET) 2 1.534 

$:k$+:{:#*$$:#$$$S$:ft:t:t i$f i$~$$tt$~:+:t:#:~+#:i::l($:f$:t$$$:I:.~:i:$:$f t$:k**$.t:C$$$$$$$:#:t::+:t:t$'*k:t$$ 1 ?)))CHANNEL INPUT !RFO#lTIOR( (i ( ............................................................................ 
NORHAL DEPTH!FEET) I 1.50 
CHA)IbjEL Z HI]E!ZQ~.~TA~/VEP,TICAL) 1 4 - 0 8  
SAsEgr DTHJFEEi; : -00  
CONSTANT CHAH!IEL SLBFE (FEETIFEET) r . 009600 
MANNINGS FRICTIG: FACT09 : .0350 

? ) ) ) ?  NORHAL DEPTH FLOW(CFS) : 30.29 
FL(!W TilP- CiIDTii!\FEET] = 12.00 
FLOU AREA(SQUA8E FEET) = '7.00 
l{'r'f!RAULIC DEPTH(iEEil  - - 7 5  
FLOW AVERAGE VELOCITY (FEETiSEC.) : 3.27 
I1EIIFljR:I FRirllDi /!UHBER = -685 
PRES'-;:!RE + fiOf.1EHTUN(POU}!DS) = 478.32 
AYEiiAGED VELOCITY KEbiD(FEET) : . i 7 6  
SPE2iFIC Et{ER$'j(FEETj z 1.676 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CEITICBL-DEFTH FLOU !!IFORNATI~j!I: ....................................................... 
CRITICAL FLOW TOC-UiDTH(FEET) = 10.31 

6.64 CRITICAL FLOW AhEAiSQUARE FEET) = 
$?~TI<A~. FLOW Hyb&,A!jLiC D E F T ~ ( F E E T )  I .be! 
CKITICAL FLOW kYE2hGE YELOCITY (FEETISEC. ) = 4.56 
C:ITICAL DEPTHIFEFT; : 1.29 
CilITICAL FLO!? PZESSUEE + HOEEH~!!I.!(PCIUNDS) - 445.66 
AVERAGED FLOW VELOCITY HEAD{FEET) 1 .3?3 
CnITiCAL FLl jg SPECIFIC ENERGY(FEET) r 1.611 



$.tt . . trr:ki t.t-EESCRIPTil:!;I ~ J F  P,E$ULTS$:t$:fie:tffCf! t . i : i : t F t f f C I ' k . t : ~ k 1 : t : t ~ ~ $ $ . ~ : ~ + : i . ~ f ~ ~ ~ . ~ C ~ ~ ~ : ~ $ ~ ~  
* STA l:C+CU % 
:t t 

r 
$f:t:$:F$ kf$.+.t:$.$$:F$ttt:t:#$ii t.t~~~f$$$'{'Ck.l. ':~:#'l."~.f:{~$$t:f':t:1:1:FF~J-{.~~$'~t.~'t$::~.~t$~t:i::C$t$:C$j:$$.C$j: 

) ) ) ) >  Ni:!$HAi i l : : ~ ! j ( C F S j  : 10. J$ 
FL;!? ;: is- ...! i,!T$TH!FEETI r f i n  

FL$W A:L'A(S$SAEE F E E T ]  1 4 . 0 0  
;~~D;,A;L;c D E P T ~ ( E E E T I  : . 5 0  
F L ( ~ $  A V E R A G E  YE!OCIIY('EET/SEC. ) : L.J, 'q 
!/!:jF{lfi:i FRL!UL)E tjU6.3FR z .647 
F F ; E S ~ Z ~ E  + W $ / ~ E ~ T Q H ~ $ ~ : , G ; . ~ D S )  135.39 
A ~ E R A G E J J  VELOCITY ~ E ; D ; F E E T )  I .1E 
S i E C i F i c  E N E R z ( ; E f T i  I 1.105 

CRITI.CA!-DEPTH F!G$ !!jFI;fiilfiTIOW: 
............................................................................ 

~ ~ ~ T I C A L  ~ ~ [ i v  T G F - ; ' ~ Q T H ; C E E T )  I 1;. 7 2  
C?;T:CAL F i f l N  &::.;:!.53!!!3E F E E T )  = 9 ‘. .?I-) 07 
CRITICAL ~iil; ~';";;CI' ,:; L.::i:d:,b r +  D E P T H i F E E T i  : .42 
C i I T l c A t  Fi ( : i j  AVE$A$E Yi!$CIT'f(FEET/SEC.) I 3-67 
C0':?r" lCCTU;T';;;\ - -P.l: L 2 " L  $ , - I  r , , a 2  - i s  t . 0 Lt 

F g T T i p . 5 ;  
,::A :, ,tiL F!g!gj ?RES.$!iRE + M~E;EHT#{F?GHD$) = ii~.id I Q Y  fir 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 C i T I C A L - G E ? T H  "LOU IHF9RilikTIOI4: 

---------------------------------------------------------------------------- 
C ; R I T I p j L  :[I:!;! i r i C - . i j I ; i H ( F E E T )  I 15.4Q 
C R I T i C A i  Fit:!\! i\$EA(SQij:?;fiE FEET) : 
p n T l r  

12.73 
(,;:I I Fi';.lJ H'(FR6ijLIC $ F T H ( F E E T )  I . $2 i t i  c, 

CB:TICRL F L O U  A V E E A E E  Y E L G C I T Y ( F E E T / S E C . )  : 5.15 
I:i!ITiCAi G F ? T H ( F E E T )  I 1 . 1 y  
CEiTic.?,l i l l t i l  FF,ESSURE + K ( l H E t j T i j ! j ( P Q ~ t l ~ ~ j ,  r 1057.14 
;,'ji282[i? CKJflCA! F!?fj VELOCI'rY H E A f l ( F E E T )  : . 4 1 2  

1 T'>" 3fii [IC;! cl!.!U S F E C I F I C  ENE~G)'(FEET! : ,.,-. L, 







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 176t00 \ 

I 
DISCHARGE I S  : 55 CFS 
60TTOfl WIDTH IS = 12 FT 
SLOPE IS = .0072 FTlFT , SIDE SLOFE (Zl : 4 
SIDE SLOPE (22 1 = 10 

I MANNING'S N = .035 
I T3P WIDTH IS = -25196 FT 

i 
A R E A  IS = 18.92 SQ FT 
bJETTED PERINETER I S  = 26.13 FT 
HYDRAULIC RADIUS IS = -72 FT 
N O R M A L  DEPTH I S  = 1 FT 
YELUCITY IS : 2.91 FPS 
FROUDE NUNBER I S  = .6  

1.75 
1 j . y : ;  

I?. 
I fl7 -.- 

'SF!: \ - - - . I  - 
.so5 

XITICAL ,- n 7 .. .I.ITICAL 
CCITICAL 
CRITICAL 
C:ITICAL 
CRITICAL 
AVERAGED 
CEITICBL 
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$:::~$$$$$*$$$.~~$$~**:1:.~.I:~,.t:$*.i:$.I:$$:~$*:I:$:F*$$~*.~~~~$:~:{$*:~*~*:~$#$,~$:~$$~~~~#$~:~~:~.~~$~$ 
))))CHANNEL INPUT INFORMATION( ( (  ( ---------------------------------------------------------------------------- 

CHANNEL 2 HORIZONTAL/VERTICAL) = 4 - 0 0  
BASEWIlTH i FEET) = 5.00 
CONSTA?{T CHANNEL SLOPE(FEETIFEET) : -010000 
UNIFIIRI! FLOW(CFS) 94.00 
HANNINGS FRICTION FACTOR = .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORKAL-GEPTH FLOW INFiJ2MATION: ---------------------------------------------------------------------------- 
)) ! )? NORMA!. DEPTH~FEET) - 1.75 
FLOW TOP- ,WIDTH(FEET) 18.37 
FLOW AEEA(SCUkRE FEET) = 20 93 
HYDRAULIC DEFTH(FEET) = 1 .!O 
F i g #  AVERAGE VELDCITY (FEETISEG.) = 4.48 
UCIFORH FROUDE NUNBER .751 
PEESSURE + ~~oBENTuH(POUNDS) z 1738.49 
AVERAGED VELOCITY HEAD(FEET) .312 
SPECIFIC EiiERGY(FEETI = 2.?61 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CZiTIC&L-DEPTH FLOW IMFORMATiO!J: ---------------------------------------------------------------------------- 
CETICAL FLOW ~OP-MIDTH(FEET) = 17.12 
CRITICAL FLOG AREA(SQUARi FEET) = 16.76 
CRITICAL FLUb! HYDRAULIC GEPTH(:EET) = .98 
CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) 1 5 .61  
CZITICAL DEPTH!FEET) = 1 52 
CRITICAL FLOG PRESSURE -t ~f!lf%ii!ll?(~OUllir;) 1 1669.28 
b'/EEAGED CRITICAL FLiJbJ VELOCIT'j' pERD(FEET) = .439 
CF;ITICAL FL!:!U SPECIFIC EllERGY (FEET) = 2.004 

$:~$:%:~$~.( : {$DESCRIPT~[)~~ (IF RESULTSt.$$::~$#.~$:~$;+:1:$$:g$-#~$:i::##:ttt:t.$$;t;:t$:$$:$$$*$$*:#~$$ 
* STA 214 $ 
i * 
* * 
.+:f*:&j:$ $*.t:~*+:t:#*$*$:~:*:#$*$$*:t$$*$$:f:t:*$:t:i:*:#$::f $:t:*:#*:t$$*$*$:f::C:I:*$#*$*:I.*:#$$$,f:t$**$:# 

CHANb!EL Z(HORIZC!4TdL/VERTICAL) = 4 - 0 0  
BASEWIDTH(FEET) = 5 - 0 0  
CO?JSTA!iT CHANNEL SLOPE(FEET/FEET) = .007100 
UHIFOR~! FLOW(CFS! = 79.00 
tfd:iNIHGS FRICTION FACTOR = .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ii6RHAL-DEPTH FLOW INFORNATION: ---------------------------------------------------------------------------- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
GR!TICAL-DEPTH FLOW IWFORHATIBN: .............................................. 
2EITICAL FLOC! TOP-WIDTII!FEET) I 16.09 
CP,IT!:A! FLIIW AREA(SQUARE FEET) = 14.62 . - -  

CRITICAL FLOW HYDRAlil.IC DEPTH(FEET1 = - 9 1  
Cl ITICAL FLOW AVERAGE VELOCITY(FEET1SEC. ) : 5.40 
CUTICAL DEPTH(FEET1 = 1.39 
CRITICAL FLilW PRESSURE + HOllE!4TUli(PrjUIIDS) : 1348.78 
AYERAGED CRITICAL FLOW VELOCITY HEAD(FEET) : .453 
C?ITICAL FLCU SPECIFIC ENERGY (FEET) = 1.840 



* * * * * * * * *~S* *~ *~ * * * * * * * * * * * * * * * * * * * * * t : * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
))))CHANNEL INPUT INFORMATION(((( ............................................................................ 

NORMAL DEPTH(FEET) = 1.75 
CHANNEL 2 HORIZONTAL/VERTICAL) 4.00 
msEWIDTHIFEET) = 2.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) 1 .013200 
MANNINGS FRICTION FACTOR = -0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORNAL-DEPTH FLOW INFORMATION: ............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORt4ATION: ............................................................................ 
CRITICAL FLOW TOP-UIDTH(FEET) = 14.96 
CRITICAL FLOW AREA(SQUARE FEET) = 13.74 
CRITICAL FLOW HYDRAULIC DEPTH(FEET) = .?2 
CRITICAL FLOW AVERAGE VELOCITY (FEETISEC.) = 5.44 
CRiTICAL DEPTH(FEET) 1 1.62 
CRITICAL FLOW PRESSURE + HOMENTUH(POU!lDS) = 1304.44 
AVERAGED CRITICAL FLON VELOCITY HEADVEES) = .459 
CRITICAL FLOW SPECIFIC ENERGY (FEET) = 2.079 

~~*S***~****:~*$***:k**:k:t******:i:St:i::i:******.):***:t**S**~#:I:*#***I***:t:***1:***$***** 
))))CHANNEL INPUT INFORHATION( ( {  ( 

NORMAL DE?TH(FEET) = 2.50 
CHANNEL 2 (HORIZONTAL/VERTICAL) = 4 .oo 
BASEWIDTH(FEET1 = .OO 
CONSTANT CHANNEL SLOPE(FEET/FEET) = .0060oo 
MANNItjGS FEICTION FACTOR = -0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORMATION: ............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

CRITICAL-DEPTH FLOW INFOREIATION: ............................................................................ 
CRITICAL FLOW TOP-WIDTH(FEET) = 16.18 
CRITICAL FLO!J AREA(SYUARE FEET) - 16.37 
CRITICAL FLObi HYDRAULIC DEPTH(FEET1 1.01 
CRITICAL FLOW AVERAGE VELOCITY (FEETISEC.) = 5.71 
CRITICAL DEPTH(FEET1 = 2.02 
CRITICAL FLOW PRESSURE + MOMENTUH(POU!4DS) 1 1723.66 
AVERAGED CRITICAL FLOW VELOCITY HELD(FEET) = .507 
CRITICAL FLOW SPECIFIC ENERGY (FEET) = 2.530 



$$***$t$S$SS:l*S****$*$$$**$***'c*f****~**$**$****~*$%.t**$$*~l***$*$$$$f$**$*** 
))))CHANNEL INPUT INFORHATION(( ( (  
----_-_------------&-------------------------------------------------------- 

NORMAL DEPTH(FEET1 1 2.75 
CHANYEL Z HORIZONTAL/VERTICAL) 2 4.00 
BASEWIDTH i FEET) = .OO 
COllSTANT CHANNEL SLOPE(FEET/FEET) 1 .010000 
NANNINGS FRICTION FACTOR = -0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORMATION: ............................................................................ 
) ) ) ) )  NORMAL DEPTH FLOW(CFS) = 155.63 
FLOW TOP- WIDTH(FEET) = 22.00 
FLOW AREA(SQUARE FEET) = 3 - 2 5  
HYDRAULIC DEPTH(FEET) = 1.38 
FLaw AVERAGE VELOCITY (FEETISEC. ) = 5.1 
Ut4IFORM FROUDE NUMBER = .773 
PRESSURE + MoMENTUM(POUNDS) = 3282 
AVERAGED VELOCITY HEAD(FEET) = .411 
SPECIFIC ENERGY (FEET) 1 3.16! 

J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I CRITICAL-DEPTH FLOW INFORKATION: 1 ............................................................................ 
! CRITICAL FLOW TOP-WIDTH(FEET1 = 19.85 
i CRITICAL FLOW AREA(SQUARE FEET) 1 24.62 
I CRITICAL FLOW HYDRAULIC DEPTH(FEET) = 1.24 
I CRiTICAL FLOW AVERAGE VELOCITY (FEETISEC. ) = 6.32 

I CRITICAL DEPTHWEET) = 2.46 
CRITICAL FLOW PRESSURE + HOMENTUIi(POUHDS) = 3177.01 
AVERAGED CRITICAL FLOU VELOCITY HEADIFEET) = -621 
CRITICAL FLOW SFECIFIC ENERGY(FEET) : 3.101 

t*t$$$:t$t.taESCRIpTI[>f{ OF RESULTS:t:t$$t$%$r$:#.t.t*$*S*%:Ck:t:#$.#:l.:b$:t$:k:k:I::{$**$:t:#$:#:t:$ 
% STA 224 t 

CHAKEL Z(HORIZONTAL/VERTICAL) = 4.00 
8ASEWiDTH(FEET) = .00 

- CONSiANT CHANNEL, SLOPE(FEETIFEET1 = .!?I4200 
- UtllFiiEH FLOUICFS) = 12.09 
MANtjINGS FRICTION FACTOR = .0350 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORNAL-DEPTH FLOW INFORHATION: 

))))I NORHAL DEPTHKEET) = .93 
FLOW TOP- WIDTH(FEET) = 7.89 
FLOW AREA(SdUARE FEET) = 2 -81  
HYDRAULIC DEPTHFEETI = .4? 
FLOW AVER6GE VELOCITY(FEET/SEC.) : 3.03 
Ui4IFORM FROUDE NUHBER = .774 
FRESSURE + I~I:IHENTUH(POU!~DS) = 151.52 
AVERAGED VELOCITY HEADIFEET) = .!48 
SFECIFIC ENERGY (FEET) = 1.134 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFOR/IATIOk4: ............................................................................ 
CRITICAL FLOW TOP-WIDTH(FEET) = 7.12 
CRITICAL FLOW AREA(SBUBRE FEET) = 3.17 
CRITICAL FLOW HYDRAULIC DEPTH(FEET) : -45 
CCITICAL FLBCI AVERAGE VELOCITY (FEETIsEc. ) = 3.78 
CRITICAL DEPTH(FEET1 1 .83 
CEITICAL FLiIW PRESSURE + MOMENTUH(POl!tiDS) - 146.73 
AVERAGEG CRITICAL FLOW VELUCITY HEAD(FEET) = .222 
CRIilCAL FLOCI SPECIFIC EIIERGY (FEET) = 1.113 



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 229+50 

DISCHARGE I S  = 102 CFS 
BOTTOM NIDTH I S  = 15 FT 

I SLOPE I S  = .OOSS FT/FT 

1 MANNING'S N - -035 
TOP WIDTH I S  = 31.76 F T  ! AREA I S  = 27.99 SO FT 

I 
WETTED PERIHETER IS = 31-97 FT 
HYDRAULIC RADIUS I S  .58 FT 
NORMAL DEPTH I S  = 1.2 FT 
VELOCITY I S  3.64 FPS 
FROUDE NUMBER I S  = .65 

*:#**%*$t#: tDESCRIFTIm i jF  RESULTS:#:$*$*t$$**t***$5*t$$*f##*$$$*:I:$$$$:t$$:#:l$**** * STA 254 t 
I X * 

i CHAt!MEL Z:HORIZIiWTkL/VERTICAL) = 4.00 
BASEUIDTH!FEET) : 4.00 

'i 
CONSTA\!T CHANNEL S:OPE(FEET/FEET) : -004000 
U:IIFOR/I F!ON(CFS) = 55.00 

I HANNINGS FRICTIO:l FACTCi! = .C350 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

tl?RHAL-DEPTH FLCi l  INFORHATIOH: ............................................................................ 
) ) ) ) )  NORHAL DEPTH(FEET) = 1.75 
FLOW TOP- WIDTH(FEEi)  = 17.96 
F L M  AREA(SQUARE FEET) 1 !?.16 
HYDRAULIC DEPTHIFEET 1 = 1.07 
FLOi~l AVERAGE VEL~ICJTY (FEET~SEC. ) = 2.77 
UI4IFr)EH FROUDE IiUHSEFI - .472 
PRESSURE + HOEEHTUY~( PillliJDS) - 1106.42 
AVERAGED VELOCITY HEADliEET) -119 
SPECIFIC ENERGY (FEET) I 1.864 - - , - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORMATION: 

I ............................................................................ 
CRITICAL FLOW TOP-WIDTH(FEET) : 13.62 

I CRITICAL FLOW AREA(SQUARE FEET) = 10.40 
C R I T I C A L  FLOW HYDRAULIC DEPTH(FEET) = .78 

I CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) = 5.00 
CRITICAL DEPTHtFEETl = 1.20 

I 
! 

CRITICAL FLOW PRESSURE + M O M E N T U H ~ F ~ U G D S )  z 838.96 
AVERAGED CRITICAL FLO! VELOCITY HEdDl iEET)  = .388 
CRITICAL FLOU SPECIFIC ENERGY (FEETI : 1.591 



S t * * * *  t * ~ * S * * ~ ~ * ~ * * * * * * * : f * * $ ~ t # * * i : * * * * * * *  ******************:k*:t*i:*%*********** 
) )CHANNEL INPUT INFORNATION( ( ( ( ............................................................................ 

. .- 
NORMAL DEPTH(FEET) = 1.50 
CHANNEL Z(HORIZONTAL/VERTICAL) x 4.00 
GASEWIDTH(FEET) = .OO 
CONSTANT CHANNEL SLOPE(FEET/FEET) = .010400 
HANNINGS FRICTION FACTOR = .0350 

i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - - _ _ _ _ _ _ ^ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

NORMAL-DEPTH FLOW INFORMATION: 

. -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATION: ............................................................................ 
CRITICAL FLOW TOP-wIDTH(FEET) 2 10.45 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
AVERA6ED 
CrlITICAL 

FLOW AREA(SQUARE FEET) = 6.37 
FLOW HYDRAULIC DEPTH(FEET) = - 6 4  
FLOW AVERAGE VELOCITY (FEETISEC. : 4.59 
DEPTHIFEET) = 1.31 
FLON PRESSURE t MOMENT!lH(POUNDS) = 467.59 
CRITICAL FLOW VELOCITY HEADiFEET) = .327 
FLOW SPECIFIC ENERGY (FEET) = 1.637 

* S * * f ~ * * * * * * * * ~ ~ ~ ~ * ~ * * * * * * * ~ * * # * * ~ * * * * * * * * * * * ~ * * # * # * ~ # * 5 ' * % * # * * * * # : ~ * * * * * * * ~ * *  
)))CHANNEL IMPUT INFORMATION( ( ( (  ............................................................................ 

NORHAL DEPTH(FEET1 = 2.50 
CHANNEL Z (HORIZONTAL/VERTICAL) 1 4.00 
BASEWIDTH(FEET) : 3.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) = .OO~OOO 
HANNINGS FRICTION FACTOR = .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORMATION: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORMATION: ........................................... 
CRITICAL FLOW TOP-WIDTH(FEET) = 17. 
CRITICAL FLOW AREA(SYUARE FEET) : 
CRITICAL FLOW HYDRAULIC DEPTH(FEET) = 
CRITICAL FLOW AVERAGE VELOCITY (FEETISEC. 
CRITICAL DEPTH(FEET1 = 1.81 
CRITICAL FLOW PRESSURE t HOMENTU~~(POUNDS) 
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) 
CRITICAL FLOW SPECIFIC ENERGY (FEET) : 



 DESCRIPTION OF ~~~~~~~-~tr*r*rr**$:t*****#*tt:#*t**t$:rt*:t********$*$* * STA 247+75 * 
t * * * 
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! PORIZONTALIVERTICAL) = 4.00 
BASEWIDTH CHANNEL I FEET) , = 20.00 
CO!iSTANT CHAIJNEL SL(!PE(FEET/FEET) = .024000 
UNIFORM FLi!W(CFS) : 766.00 
MANNINGS FRICTION FACTOR = .G350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOEHAL-DEPTH FLOW INFORHATION: ---------------_-__--------------------------------------------------------- 
) ) I ) )  NORHAL DEPTH(FEET) = 2.54 
FLOW TOP- WIDTH(FEET! : 40.34 
F L ~ U  AREA(SI;UAR~ FEET) 1 76.71 
HYDRAULIC DEPTl(FEET) , =  1.90 
FIi!bl AVERAGE VELOCITY (FEETISEC. 1 = 8.99 
UNIFORII FRC!UDE NUMBER : 1.276 
PRESSURE + HO~EBTUHIPOUWDS) : 20223.65 
AVERAGED YELOCITY HE)D(FEET) 1.548 
SPECIFIC EKERGY(FEETI = 4.091 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-FEPTH FLOW IWFOREiATIC!!: ............................................................................ 
CRITICAL 
CRI i ICAL 
CRITICAL 
CRITICAL 
C$I:ICAL 
CRITICAL 
AYERAGED 
CRITICAL 

tCt : tS$9. t$* t$~t t .#** t *$:k$$t~$:t : *$: t : : f : : i :$$f f . t$:F:*$:*$*** t$:~#~**$:#*:~*~~J:** :~$~5~~$$:~$**$$ 
I ) )  iCHAt4NEL IKFUT INFORNATION( ( (  ( ............................................................................ 

CHA?I!EL Z (HI:~RIZONTAL/VERTICA:) - 4.00 
BASEWIDTH( FEETI = . 0? 
Cf:IHSTANT CHANNEL SLllPE(FEETIFEET) : -010500 
!!HIFI)Rtl Fti!!l(CFS) = 12.00 
IiANNIRGS FRICTI(1N FACTOR = .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~ ~ R I A L - D E P T H  FLOW INFORHATION: ................................................. 
1 ) ) ) )  NORMAL DEPTH(FEET1 : 1.04 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOU IHFORHATISW: ............................................................................ 
CRITICAL FLOW TOP-UIDTH(FEET) - 7.12 
CEITICAL FLfiM AEEA1SUUAEE FEET) = 3.17 
CRITICAL FLO! 2YDEAULIC DEPTH(FEEi) : .45 
CRITICAL. F!Oll. AVFRAGE VELOCITY (FEET/SEC.) . 3.78 
P D T  L . , ; ~ T L ~ L  T P  DEPid(FEET) 1 . 8? 
C2ITICAL FLOW PRESSURE + NC!HEl!TUH!PO!!tIDS) = 146.75 
AYERASED CRITICAL FLOW VELOCITY HEAD(FEET) : . fpl LLL 

CEITIC12.L FLOU SPECIFIC EEIEI?GY(FEET) = 1.113 
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))))CHANNEL INPUT INFORMATION( ( ( (  ............................................................................ 

NORMAL DEPTH(FEET) I 1.25 

CONSTANT CHANNEL SLOPE(FEET/FEET) = .014000 
MANNINGS FRICTION FACTOR = .0350 ............................................................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N?RllAL-DEPTH FLOW INFORMATION: ............................................................................ 
) ) ) ) )  NORMAL DEPTH FLOW(CFS) : 48.15 
iLOW TOP- WIDTH(FEET) = 14.00 
FLOW AREA(SAUARE FEET) = 11.25 
HYDRAULIC DEPTHWEET) = - 8 0  
FLOU AVERAGE VELOCITY (FEETISEC. ) = 4.25 
UNIiORH FROUDE NUtlBER = . .841 
PRESSURE + MOMEHTUI!(Pl,..y,, , "._. ., 
AVERASED VELOCITY HEbD(FEET) = -214 
SPECIFIC ENERGY (FEET) = 1 . 5 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C I IITICAL-DEPTH FLOW INFURNATION: 

CRITICAL 
CAITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
AVERAGED 
CRITICAL 

FLOW TOP-WIOTH(FEET) : 12-16  
FLOW AREA(S0UARE FEET) : 9.83 
FLUW HYDRAULIC DEPTH(FEET1 = .75 
FLOLJ AVERAGE VELOCITY (FEETISEC.) = 4 
DEPTH(FEET) = 1.15 
FLOW PRESSURE + HOHENTUH(PO!!!+DS) = 
CRITICAL FLBW VELOCITY HEADFEETI : 
FLOW SPECIFIC ENERGY(FEET1 = 1.511 

S$%*S:#t**f  S S S S t S S * $ ~ * : t ~ : # : t : # ~ t * ~ ~ * * ~ t * S t ~ ~ ~ ~ * # ~ * * : f : t * ~ ~ t * % * ~ # I ' ~ * t t : t ~ ~ $ ~ S # ~ * ~ ~ * *  
))))CHAt{NEL INPUT INFORf~ATION(((( ............................................................................ 

NORI1AL DEPTH(FEET) - 1.00 
CHANNEL Z (HORIZOMTAL/VERTICAL) = 4.00 
BASEYIDTH(FEET1 = 2.00 
COYSTANT CHANNEL SLOPE (FEETIFEET) = .010000 

. MANHIHGS- FRICTIOtj FACTOR : .0350 ---------------------------------------------------------------------------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFOMATION: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I CRITICAL-DEPTH FLOW INFORMATION: 

CRITICAL 
CAITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
AVERAGED 
CRITICAL 



%%%S*%%%%$%S***%*%***%****$%%t*%%%%%%%%*%%*~*%%*$*%%%$%$%%%#%*~*$%****%*%%%~ 
) ))CHANNEL INPUT INFORMATION( ( (  1 

NORMAL DEPTH(FEET1 : 1.50 
CHANNEL Z (HORIZO!4TAL/VERTICAL) = 4.00 
BASEWIDTH(FEET) - ' 20.00 
CONSTANT CHANNEL SLOPE (FEETIfEET) = .020000 
HANIINGS FRICTION FACTOR = .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORIiATION: 

1 ) ) ) )  NORMAL DEPTH FLOU(CFS1 1 265.15 
FLDN TOP- WIDTH(FEET) = 32.00 
FLOW AREA(S9UARE FEET) 39.00 
HYDRAULIC DEPTH(FEET) .= 1.22 
FLOW AVERAGE VELOCITY (FEETISEC. ) 2 6.80 
UNIFORH FROUDE NUHBER = 1.085 
PRESSURE + MOHENTUM(POUNDS) = 5178.08 
AVERAGED VELOCITY HEAD~FEET) = .71S 
SPECIFIC ENERGY (FEET) = 2.218 ............................................................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLO1.I IIJFORIIATION: ............................................................................ 
CRITICAL FLOW TOP-WIDTH(FEET1 : 32.60 
CRITICAL FLOU AREA(SOUARE FEET) = 41.41 
CRITICAL FLOW HYDRAULIC DEPTH(FEET) : 1.27 
CRITICAL FLOM AVERAGE VELOCITY (FEETISEC. ) = 6.40 
CRITICAL DE?TH(FEET) = 1.57 
CRITICAL F L O ~ ~  PRESSURE + HOMENTUH(POU!!~S) = 5161 .?6 
AVERAGED CRITICAL FLOM VELOCITY HEADFEETI .636 
CRITICAL FLOW SFECIFIC ENERGY(FEET1 z 2.211 

t*S:t**%***%~***t*t~**$~**%*$*t**%~*~**%*t%***~*****:k*$J:~*$*$*$****~:IrJ:*Z*t:1:~* 
1)) )CHAW:IEL INPUT IMFORHATIOEI1 1 1( 

NORIIAL DEPTH(FEET) 1 1.25 
CHANWEL 2 (HORIZONTALIVERTICAL) = 4.00 
BASEWIDTH(FEET) : 20.00 
C(ItISTAI4T CHAINEL sLOPE(FEET/FEET) = -006800 
IiA/4NIlJGS FRICTION FACTOR : .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORMATION: ............................................................................ 
1)) ) )  NORHAL DEPTH FLOW(CFS) : 111.67 
FLOW TOP- ,blIDTH(FEET) = 30.00 
FL!V AREA(S0UARE FEET) = 31.25 
HYDRAULIC DEPTH(FEET1 = 1.04 
FLOW AVERAGE VELOCIT?(FEET/SEC. 1 3.57 
UIJIFORM FROUDE t4UHBER = .617 
PRESSURE + MOMENTUN (POUNDS) 1 1910.75 
AVERAGED VELOCITY HEADFEETI : .198 
SPECiFIC ENERGY (FEET) = 1.448 
~ ~ ~ - . - .  ---------------------------------------------------------------------------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOK INFORNATION: 

CRITICAL FLOW TOP-WIDTH(FEET) 1 27.41 
CRITICAL FLOW AREA(SQUARE FEET) = 21.96 
CEITICAL FLO!4 IYD4AULIC DEPT#(FEET) : .80 
CRITICAL FLON AVERAGE VELOCITY (FEETISEC.) = 5.09 
CRITICAL DEPTH(FEET1 = .93 
CRITICAL FLBW PRESSURE + HOMEIlTUH(POUtJ0S) : 1701.99 
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) : .402 
CRITICAL FLr!:I SPECIFIC ENERGY (FEET) = 1.326' 



:#*StSt***S*$S$S**S******:1*t*****t******t*********$t**~t#.k*$$***#~~#$tt#~~%*# 
))))CHANNEL INPUT INFORHATION(( ( (  ............................................................................ 

NORNAL DEPTH(FEET) = 2.50 
CHAKNEL  H HORIZON TALI VERTICAL) 1 4.00 
BASEWIDTH(FEET) = 10.00 
CONSTANT CHANHEL SLOPE(FEET1FEET) : -00Y600 
HANNINGS FRICTION FACTOR = .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORHATION: ............................................................................ 
)I))) NORHAL DEPTH FLOW(CFS) = 286.45 
FLOY TOP-  WIDTH(FEET) z 30.00 
FLOU APEA(S0UARE FEET) = 50.00 
HYDRAU:ICDEPTH(FEET): 1-67 
FLoU AVERAGE VELOCITY (FEETISEC. ) 5.77 
UCIFORN FROUDE NUHBER = -788  
PRESSURE + HoHENTu~~(POUNDS) 6374.86 
AVERAGED VELOCITY HEAD(FEET) -517 
SPECIFIC ENERGY (FEET) = 3.017 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORMATION: ---------------------------------------------------------------------------- 

CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 

FLOII TOP-WIDTH(FEET) 27. ($3 
FLOW AREA(S4UARE FEET) = 41.48 
FLOb! HYDRAULIC DEPTHIFEFT) = 1.50 
FLOW AVERAGE VELOCITY (FEETjSEC.1 1 d 
DEPTHFEETI=  2.20 
FLI)z PRESSURE + / # j ~ ~ ~ T ! - l i f  fp$!JN!?) : 

CRITICAL FLOW VELOCITY HEhDiFEET! = 
FLON SPECIFIC ENERGY(FEET1 = 2.955 

NORMAL DEpTH(FEET) = 2.25 
CHANNEL Z(HORIZOI~TAL/VERTICAL) = 4.00 
BASEI!IDTH( FEET) = 10.00 
CONsTAHi ~ H A W N E L  SLOPE(FEET1FEET) = .006000 
Hkl{NINGS FRICTION FACTOR : .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IIORHAL-DEPTH FLOW IEIFORHATIOH: ------------------------------------------------- 
) ) ) ) I  NORIIAL DEPTH FLOW(CFS) : 184.00 
FL09 TOP- WIDTH(FEET) 1 23.00 
F L W  AREA(SOUARE FEET) = 42 
HYDRAULIC DEPTHFEETI = I .53 
FLOW AVERAGE VELOCITY (FEETISEC. : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATION: 

CRITICAL FLOW TOP-llIDTH(FEE1) = 23.84 
CRITICAL FLOW AREAfSUUAEE FEET) = 21.27 
CRITICAL FLOU HY DEAULIC DEPTH(FEET) - 1.23 
CRITiCAL FLOW AVERAGE VELOCITY (FEETISEC.) = 6.29 
CRITICALDEPTH(FEE1): 1.73 
CRITICAL FLOM PRESSURE + MOHENTUH(POUWDS1. 3605.83 
AVERAGED CRITICAL FLOC! VELOCITY HEAD(FEET1 = .614 
C2ITICAL FLOW SPECIFIC EHERGY (FEET) : 2.344 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  





* ~ * * * ~ * * * * * ~ ~ S S * * * * * ~ * * * * * * ~ * * * * * t * * % * t * * * * * * * * * * * * * * * * * * * * $ * # * * * * * * * * * * * * % *  
))))CHANNEL INPUT INFORMATION(((( ............................................................................ 

NORMAL DEPTH(FEET) 1 1.25 
CHANNEL Z (HORIZONTALIVERTICAL) - 4.00 
BASEWIDTH(FEET) 1 -00  
CONSTANT CHANNEL SLOPE(FEET/FEET) = .011600 
MANtiINGS FRICTION FACTI!R - .0350 ---------------------------------------------------------------------------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORHATION: ............................................................................ 
) ) I ) )  NORHAL DEPTH FLOW(CFS) - 20.47 
FLOW TOP- WIDTH(FEET1 10.00 
FLOW A R E A ( S Q U A ~ E  FEET) 1 6.25 
HYDRAULIC DEPTH(FEET) = - 6 3  
FLOW AVERAGE VELOCITY (FEETISEC.) 1 3.28 
UNIFORM FROUDE NUHBER = .730 
PRESSURE + HOHENTUM(POUI~DS) = 292.47 
AVERAGED VELOCITY HEANFEET) = .167 
SPECIFIC ENERGY (FEET) = 1.417 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

CRITICAL-DEPTH FLOW IHFORI?ATION: '1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - 
CRITICAL FLOW TOP-WIDTH(FEET! 1 Y .82 

I CRITICAL FLOW AREA!SOUARE FEET) = 4.86 
CRITICAL FLOW HYDRAULIC DEPTH(FEET) = -55  
CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) = 4.21 
CRiTICALDEPTH(FEET): 1.10 

i CRITICAL FLOW PRESSURE + MOMENTUH(POUNDS) r 278.57 
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) 1 .275 
CRITICAL FLOW SPECIFIC ENERGY (FEET) 1.378 

$:t8tSCSSt*S*S$SS:#tS$#J:~~*:I:#$8:i:t*t*t**~$**#*$S*$~ttt$;t:tS$*t$$***:#~t***$t$**1:* 
))))CHANNEL INPUT INFORMATION{ ( (  ( ............................................................................ 

HANI4INGS FRICTION FACTUR = ' .035b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOU INFORMATION: ............................................................................ 
) ) I ) )  NORMAL DEPTH FLOW(CFS) = 178.94 
FLOW TOP- WIDTH(FEET1 = 36.00 
FLOW AREA(S0UARE FEET) - 56.00 
HYDRAULIC DEPTH(FEET1 = 1.56 
FLCltJ AVERAGE VELOCITY (FEETISEC. ) - 3.20 
Ut4IFORH FRDUDE NUHBER = -451  
PRESSURE + H!,MEIlTUM(POUIIDS) = 4269.63 
AVERAGED VELOCITY HEAD(FEET) - . I 5 3  
SFECIFIC ENERG5t(FEET) = 2.153 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATION: ............................................................................ 
CRITICAL FLOW TOP-WIDTH(FEET) = 23.33 
CRITICAL FLOW AREA(SQUARE FEET) = 30.98 
CRITICAL FLOW HjDRAULIC DEPTH(FEET1 : 1.04 
CRITICAL FLirCl AYERAGE VELOCITY (FEETISEC.) = 5.78 
CRITICAL DEPTH(FEET) : 1.24 
CRITICAL FLOW PRESSURE + MOHEIITUM(POUHDS) = 3122.S9 
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) = -518 
CRITICAL FLOW SPECIFIC ENERGY(FEET) = 1 .751 



SWtf t S S S S t S $ $ ~ ~ S S $ $ $ * $ $ ~ * $ d # * ~ t f * * $ * * $ * ~ * * 4 $ * * $ # t d ~ $ # # $ % t t 1 : % t % % t $ $ # % t t ~ ~ # # $  
))))CHANNEL INPUT INFORMATION( ( (  ( ............................................................................ 

1 NORHAL DEPTHKEET) = 2.00 
CHANNEL z (HORI!ONTAL/VERTICAL) 1 4-00 

- . BASEVIDTH(FEET) = 20.00 
I CONSTANT CHANNEL SLOPE(FEET/FEET) = .OISSOO 

HANNINGS F R I C T I O N  FACTOR = .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ---------------------------------------------------------------------------- 
j HORHAL-DEPTH FLOW INFORMATION: ............................................................................ 
i ) I ) ) )  NORMAL DEPTH FLOW(CFS) = 433.72 

F L 0 4  TOP- b l IDTH(FEET) = 56. GO 
FLOW AREA(S1JUARE FEET) = 56.00 
HYDRAULIC DEPTH(FEET) = 1.56 
FLOW AVERAGE VELOCITY (FEETISEC. ) = 7.74 
U!{IFORH FROUDE NUHBER = 1.094 
PRESSURE + HOHENTUH(POUNDS) = 9671.25 
AVERAGED VELOCITY HEAD(FEET) = .931 
SPECI:IC ENERGY (FEET) 1 2.931 

i 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CRITICAL-DEPTH FLOW INFORMATION: ............................................................................ 

I C R I T I C A L  FLOW TOP-WIDTH(FEET) = 36.87 

I 
C R I T I C A L  FLOW AREA(SQUARE FEET) = 59.96 
C R I T I C A L  FLOW HYDRAULIC DEPTH(FEET1 1.63 
C R I T I C A L  FLOW AVERAGE VELOCITY (FEETISEC.)  = 7.23 
C R I T I C A L  DEPTH(FEET) = 2.11 

I 
C R I T I C A L  FLOW PRESSURE + MOMENTUH!POU/?DS) = 9634. SO 
AVERAGED C R I T I C A L  FLOW VELOCITY HEA9 lFEET)  = .812 
C R I T I C A L  FLOG/ S P E C I F I C  EMERGY (FEET) - 2.921 

~ t $ * S * t : ~ : ~ * ~ * $ $ $ % % ~ $ ~ * # * * S * $ ~ $ ~ ~ ~ S * # * * * * * * * * * * * * ~ $ $ * * $ * # * * # # ~ * $ ~ $ $ $ : t $ * ~ $ $ $ * S S  
)CHANNEL INPUT INFORMATION( ( (  ( ............................................................................ 

IIORHAL DEPTH!FEET) = 1.50 
CHANNEL Z(HORIZONTAL/VERTICFi l )  = 4.00 
BASEUIDTH(FEET1 = 7.00 
COIjSTANT CHAtItiEL SLOPE(FEET/FEET) = .007600 

I HANNINGS F R I C T I O N  FACTOR = .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HORHAL-DEPTH FLOW INFORMATION: ............................................................................ 
) ) ) ) )  NORIAL DEPTH FLONICFS) = 72.50 
FLOW TOP- WIDTH(FEET) : 19.00 
FLOU AREA(S4UARE FEET) = 15.50 
HYDRAULIC DEPTH(FEET) = 1.05 
FLOW AVERAGE VELOCITY (FEETISEC. ) = 3.72 
Ut!IFORH FROUDE NUMBER = .647 
PRESSURE + MIIMENTUII(PI!UHDS) -- 1294.56 
AVEEAGED VELOCITY H E A D V E E T )  = -215 
S P E C I F I C  ENERGY (FEET)  = 1.715 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORMATION: ............................................................................ 
CRITICAL FLOW TOP-WIDTH(FEET) = 16.47 
C R I T I C A L  FLOCI AREA(SQ1IARE FEET)  = 13.89 
C R I T I C A L  FLOW HYDRAULIC DEPTH(FEET1 1 .84 
C~ITICAL FLOW AVERAGE VELOCITY (FEETISEC. ) = 5.22 
C R I T I C A L  DEPTH(FEET) = 1.18 
C R I T I C A L  FLOW PRESSURE + MOHENTUEI(POU1IDS) = 1177.51 
AVERAGED C R I T I C A L  FLOW VELOCITY H E A D V E E T )  = .423 
C Z I T I C A L  FLOH S P E C I F I C  ENERGY (FEETJ = 1.607 



SSSf#ttS$SSSS$ltS$S**#ffF**$$$$#t$*%$:*1:*****$*~k#******%**#$8%$:k*$$$$k8#**$$* 
I 

i ! ))CHA!?iEL INPUT INFO!XATIO?!( ( (  ( ............................................................................ 
NORMAL DEPTH(FEET) : 1.75 
CIIANHEL 2 (HORIZONTAL/VERTICAL) = 4.00 
BASEWIOTH(FEET) 3 10.00 
CONSTANT CHANNEL SLOFE(FEET/FEET) = .012400 
MANNINGS FRICTION FACTOR r .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORHATIOE!: 

SPECIFIC ENERGY (FEET) : 2.20! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-PEPTH FLOW INFORMATION: ............................................................................ 
CRITICAL FLOW TOP-WIDTHIFEET) I 22.83 
CEITICAL FLUW AREA(SQUA1E FEET) : 26.32 
CRITICAL FLOW HYDRAULIC DEPTH(FEET? : 1.15 
CRITICAL FLOW AVERAGE VELOCITY (FEET/SEC.) = 6.09 
CEITiCAL DEPTHiFEET) r 1.60 
CEITICAL FLOW PRESSURE + KONEHTUtl(PO!~FIDS) = 3039.36 
AYEBAGED CRITICAL FLO# VELOCITY HEhD(FEET) 1 .57? 
CEITICkL FLON SPECIFIC E:iEEGY(FEiT) - 2.180 

**#**t*$~:~*:#$:f*t**t**:~##:f:b$:~**:~tt$*$t*$~*~$*$:~*$***:#$**~$$$~$$*$***$****$*#$ 
))))CHANNEL INPUT INFORHATIOII<((( ............................................................................ 

CORHAL DEPTH(FEET1 : 1.63 
CHANFEL ! (HORIZOtlTALIVERTICAL) : 3.00 
BASEWIDTH~FEET) r ' 4.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) = .005000 
MAIININGS FRICTION FACTOR = .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORMATION: ............................................................................ 

SPECIFIC ENERGY (FEET) = 1.761 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLO# INFORI1ATIOH: 

CRITICAL FLON TOP-WIDTH!FEET) ; 13.33 
CRITICAL FLOll AEEA(SC1UARE FEET) : 10.21 
CRITICAL FLOW HYDRAULIC DEPTH(FEET) : .76 
C~ITICAL FLOW NEEAGE VELOCITY (FEETISEC. = 4 - 9 5  
CRITICAL DEPTHFEETI 1 1.17 
CEITIChL FL?W PRESSUiiE + HOI~E!!TU:I(PBU::DS) = 791. $7 
AYERAGED CRITICAL FLOY VELOCITY HEAD!FEET) : .::I 
CRITICAL FLOW SPECIFIC ENERGY(FEET) = 1.555 



S * ~ ~ * * ~ * * * * * ~ S * ~ t * $ t * * * t * t * ~ t * * * * * * * * * * f * * * * * * * * S * * * * # * * S * * $ * * * * $ * * * * * * * * ~ * *  
))))CHANNEL INPUT INFORMATION( ( (  ( ............................................................................ 

NORMAL DEPTH(FEET! : 1.63 
CHANMEL Z HORIZONTALIVERTICAL) = 4.00 
BASEWIDTH 1 FEET) = 4.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) = .006000 
NANNINGS FRICTION FACTOR = .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORMATION: ............................................................................ 
) ) )  ) NORMAL DEPTH FLOW (CFS) = 55.31 
FL(lW TOP- blIDTH(FEET) = 17.00 
FLOW AREA(SBUARE FEET) = 17.06 
HYDRAULIC DEPTH(FEET) = 1.00 
FLOW AVERAGE VELOCITY (FEETlSEC.1 = 3.25 
UNIFORN FROUDE NUMBER = .571 
PRESSURE + MOHENTUH(P0UNDS) = 1034.96 
AVERAGED VELOCITY HEAD(FEET) = . I 6 4  
SPECIFIC ENERGY (FEET) : 1.78P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATION: ............................................................................ 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
AVERAGED 
CRITICAL 

FLOW TOP-WIDTHWEETI : 13.83 
FLOW AREA(S0UARE FEET) = 10.96 
FLOW HYDRAULIC DEPTHKEET) = .77 
FLOW AVERAGE VELOCITY (FEETISEC. 1 = 5. 
DEPTH(FEET) = 1.23 
FLOW PRESSURE + MOMENTUH!PGU!IDS) = 
CRITICAL FLOW VELOCITY HEOWETI = 
FLOW SPECIFIC ENERGY (FEET) = 1.626 

*t******:#:k*Sf **t:k**********t****S***t*************t*t****t:t**t:i:**:k***f****#* 
)))CHANNEL INPUT INFORMATION( ( (  ( ............................................................................ 

NORMAL DEPTH(FEET1 = 1.50 
CHANNEL Z(HORIZONTAL/VERTICAL) = 4.00 
EASEWIDTH(FEET) = 2.00 
COIjSTANT CHANNEL SLOPE(FEET/FEET) : .008400 
HANNINGS FRICTION FACTOR = -0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N'JRHAL-DEPTH FLON IHFORMATIOH: ............................................................................ 
) ) ) ) )  NORMAL DEPTH FLOW(CFS) = 41.41 
FLOW TOP- WIDTH(FEET) 1 14.00 
FLOU AEEAfSUUARE FEET) = 12.00 
HYDRAULIC DEPTH(FEET) = .86 
FLOW AVERAGE VELOCITY (FEETISEC. ) = 3.45 
UNIFORM FROUDE NUMBER r -657  - .. 

PRESSURE + MOHENTUH(P0UNDS) = 678.12 
AVERAGED VELOCITY HEAD(FEET) r . I 85  
SPECIFIC Eb!ERGY (FEET) = 1.685 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORMATION: ............................................................................ 
CRITICAL 
CRITICAL 
CRISICAL 
CRITICAL 
CRITICAL 
CRITICAL 
AVERAGED 
CRITICAL 

FLOW TOP-WIDTH(FEET) = 11 
FLOW AREA(SI1UARE FEET) = 
FLOW HYDRAULIC DEPTH(FEET) : 
FLOW AVERAGE VELOCITY (FEETISEC.) 
DEPTH(FEET) = 1.24 
FLUW PRESSURE + MOMEt4TUN(POUNDS) 
CRITICAL FLOW VELOCITY H ~ A D ( F E E T  
FLO! SPECiFIC ENEEGY (FEET/ 1 
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) ) )  )CHANNEL INPUT INFORMATION( ( ( (  ............................................................................ 

NORHAL DEPTH(FEET) : 3.00 
CHANNEL Z (HORIZONTAL/VERTICAL) = 4 
SASEWIDTH(FEET) = 2.00 
CONSTAliT CHANNEL SLOPE(FEET1FEET) = 
HACNINGS FRICTION FACTOR = .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - e m - - -  

j NORHAL-DEPTH FLOW INFORHATION: 
---------------------------------------------------------------------------- 

! I I ) I N O R H A L D E P T H F L O W ( C F S ) =  152.40 
FLOW TOP- ,WIDTH(FEET) 1 26.00 
FLOW AREA(S0UARE FEE ) = 42.00 
HYDfiAcLIc DEPTHi iEEi l  : 1.62 
FLOI AVERAGE VELOCITY (FEETISEC. ) = 3.63 
UNIFORII FROUDE NUMSER = .503 
PRESSURE + HOHENTUH( POUNDS) = 3879.57 
AVERAGED VELOCITY HE&D(FEET) -204 
SPECIFIC ENERGY (FEET) = 3.204 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICbL-DEPTH FLOW INFORHATION: ---------------------------------------------------------------------------- 
CRITICAL FLOW TOP-WIDTH(FEET) = 19.81 
CRITICAL FLOW AREAiSRUARE FEET) = 24.27 
CRITICA! F L N  HYDRAULIC DEPTH(FEET1 1.23 
CRITICAL FLOW AVERAGE VELOCITY (FEETISEC.) = 6.28 

I CRITICAL DEPTH(FEET) = 2.23 
CRiTICAL FLOW PRESSURE + Ml:!fENTUH(POU!:DS) = 3081.10 
AVEEASED CRITICAL FLOW VELOCITY HEADFEET) = .612 
CRITICAL FLOW SFECIFIC ENERGTIFEEi) = 2.838 

.k$**t$*$$$$*t$:k#:{$$$$ $$*#$:I:$:~*$$:C$**t:t*t*$$**$*$$**$$*:k:k.~*$$$*:+*$$:~$:~:#:k$$$$* 
) )  !CHANNEL INPUT INFORHATION((( ( ............................................................................ 

I,/ORHAL DEPTH(FEET) = 1.50 
CHANNEL 2 (HORIZONTALIVERTICAL) : 4.00 
BASEWIDTH(FEET) = ' .oo 
CONSTAlIT CHANlIEL SLOPE(FEET1FEET) = .004000 
HANllINGS FRICTION FACTOR = .0350 / = ~ ~ : ~ ~ = : : : = : : ~ ~ : : ~ ~ ~ : : ~ : ~ : = : ~ ~ = : ~ z = z : ~ ~ = : : : : ~ : = : : ~ ~ : ~ : : : ~ : z ~ ~ : : : = : : ~ = : : = ~ : : :  

NORHAL-DEPTH FLObI INFORMATION: ............................................................................ 
))I)) NORMAL DEPTH FLOW(CFS) = 18.55 
FLOW TOP- WIDTH(FEET) : 12.05 

HYDRAULIC'DEPTH(FEET) : -75  
FLOW AVERAGE VELOCITY (FEETISEC. ) 1 2.17 
U N T F O R H  FROUDE NUI?BER : .442 
PRSSS~IRE' ~ ~ ~ ~ ~ E N T U M ~ P O U N D S  = 363.10 
AVERAGED VELOCITY HEADFEETI = ,073 
SPECIFIC ENERGY (FEET) = 1.573 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C2ITICAL-DEPTH FLOCI INFORHATION: ............................................................................ 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
AVERAGED 
CRITICAL 

FLOW TOP-UIDTH(FEET) I 6.65 
FLOW AREA(SQUARE FEET) : 4.68 
FLOW HYDRAULIC DEPTH(FEET) = .55 
FLuW AVERAGE VELOCITY (FEETISEC. ) : 4.18 
DEPTHIFEET) : 1.08 
FLOCI PRESSURE + Hll!lEt~TUtI(P9U#DS) = 263.56 
CRITICAL FLOW VELOCITY HEAD(FEET) = .271 
FLOW SPECIFIC ENERGY (FEET) : 1.353 



$Stt~~.$$SS~~~~~ttS~$:1:1::i:$1#tt:k$%$:i:~.I'ft:%**%**$***##t#%~~~~#$:#*t**~***~*~***#k* 
))))CHANNEL INPUT INFORHATION( (  ( (  ............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORHATIOt4: ---------------------------------------------------------------------------- 
) ) I ) )  M Q R M L  DEPTH FLOW(CFS) = 29.81 
FLOU TOP- l j I D T H ( F E E T )  = 12-00 
FL?U AEEA(SOUARE FEET) : 9.00 
HYDRAULIC DEPTH(FEETI = .75 
FLr l l r  AVERAGE VELOCITY (FEETISEC. ) = 3.31 
UMIFORH FROUDE NUMBER = .674 
P2ESSUF.E + HOHENTUH(POU!~DS) = 472.15 
AVERAGED VELOCITY HEAD(FEET) = .170 
S P E C I F I C  ENEEGY (FEET) : 1.673 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOQl INFOREIATIOil: ............................................................................ 
C R I T I C A L  FLOW TOF-l iDTH!FEET) : 10.25 
C R i T i C A L  FLOW AREA(S9UARE FEET) 1 6.57 
CRITICAL. FLOW HYDRAULIC D E P T H F E E T I  = .64 
C R I T I C A L  FLOW AVERAGE VELOCiTYIFEET/SEC.)  4.54 
C R I T I C A L  DEPTH(FEET! = 1.28 
C 4 I T I C A L  FLOW PRESSURE + MOMENTUH(P?UNDS) = 437.25 
AVERAGED C E I T I C A L  FLOH VELOCITY HE4D1FEET) = -320 
C E I T I C A L  FLOW S P E C I F I C  EliERGY(FEET) = 1.601 

$S$tS$:k*t$:tk.f *:kt:~:t$t5tttt:r::k#:i:*$$*:+$$t.i:.i.Ft$$$$$:f#:t%:1:#:t$:#*$:{:~$*$#:{:t$#~:k$$$*#$$#~ 
) I  )CHANNEL INPUT INFORNATION( ( (  ( ............................................................................ 

NORIIAL DEPTHFEET~ - ~ . S O  
CHANXEL z (HORIZOI~TALIVERTICAL) = C. oo 
EASEL!IDTH(FEET) = . 00 
Ci!CSTANT CHANNEL SLOPE (FEETIFEE!) : .006300 
HAWki1t;GS F R I C T I O N  FACTOR = .O350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WORIiAL-DEPTH FLOW INFORHATIOW: ............................................................................ 
) ) ) ! )  NORHAL DEPTH FLOW(CFS) = 23.73 
FLOW TOP- .WIDTH(FEET) .  : 12.00 
FLOW AREA(SOUARE FEET) = 9.00 
HYDRAULIC DEPTH(FEET) = -75 
F L 5 2  AVERAGE VELOCITY (FEET/SEC. ) 2.75 
UNIFORI! FRlIUDE NUHSER 1 -551 
PRESSURE + HDIYEI?TL!H(PO!~?~DS) = 412.48 
AVEKAGED VELOCITY HEAD(FEET) = .I17 
S P E C I F i C  ENERGY (FEET) : 1.617 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORNATION: ............................................................................ 
C R I T I C A L  
C R I T I C A L  
C Z I T I C A L  
C R i T I C A L  
C R I T I C A L  
C R I T I C A L  
AVEEP.&ED 
C R I T I C A L  



S*SSStb**tSSSSSSSS****:ttS*X***:F*:b*S*S***4*:t*******t***S**I1*j:***.$**t8***%S:k~ 
))))CHANNEL INPUT INFORHATION( ( ( (  ............................................................................ 

NORMAL DEPTH(FEET) I 1.50 
CHANNEL Z HORIZUNTAL/VERTICAL) = 4.00 
BASEWIDTH I FEET) = .oo 
CONSTANT CHANNEL SLOPE(FEET/FEET) : .oiiooo 
MANtJINGS F R I C T I O N  FACTOR = -0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORMATION: ............................................................................ 
) ) ) ) )  NORMAL DEPTH FLOW(CFS) : 32.42 
FLOW TOP- WIDTH(FEET1 = 12.00 
FLOW AREA(SQUARE FEET) = 9.00 
HYDRAULIC DEPTH(FEET1 I .75 
FLOW AVERAGE VELOCITY (FEETISEC. ) = 3.60 
UNIFORM FROUDE NUflBER = -733 
PRESSURE + MOHEI~TUH(POUNDS) 507.12 
AVERAGED VELOCITY HEADFEETI : .201 
SPECIF IC El!ERGY (FEET) = 1.701 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORMATION: ............................................................................ 

FLOW TOP-WIDTH~FEET) = 10.60 
FLOW AREA!SQUARE FEET) : 7.02 
FLOP HYDRAGLIC DEPTH(FEET) .66 
FLOW AVERAGE VELOCITY (FEETIuLC.) I 4. 
D E P T H I F E E T ) =  1.32 
FLOW PRESSURE + MOMENTUM(P0UMDS) = 
C R I T I C A L  FLOW VELOCITr  HEADtFEET) = 
FLOW S P E C I F I C  ENERGY (FEET) = 1.656 

S t t t S S S S t S f  ~SS:kS:kSStt~tt*$1~S~:I:~~$:k*~~:tt4**~*$*~k**~$1:~:Cb#*#~:t##:f:t1:i'~:#$$~~:I:S:k 
? I )  )CHANNEL INPUT ItJFORMATION(( ( (  ............................................................................ 

I!ORMAL DEPTH(FEET1 = 1.50 
CHANNEL Z (HORIZONTALIVERTICAL) : 4.00 
BASEI.IIDTII(FEET) = .oo 
CONSTANT CHANNEL SLOPE(FEET/FEET) : .013800 
t!AMNINGS F R I C T I O N  FACTOR = -0350 .-... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HORIIAL-DEPTH FLOW IWFOREIATION: 

) ) ) ) )  NORMAL DEPTH FLOW(CFS) : 36.31 
FLOW TOP- WIDTH(FEET1 = 12.00 
FLOW AREA(S€!UARE FEET) = 9.00 
HYDRAULIC DEPTH(FEET) : -75 
FLOG1 AVERAGE VELOCITY (FEETISEC.)  = 4.03 
UNIFORM FRiJUDE NUMBER = -821 
PRESSURE + H~~~ENTUEI(POUNDS) = 564.73 
AVERAGED VEL9CITY HEADtFEET) = .253 
S P E C I F I C  ENERGY (FEET) = 1.753 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORMATION: 
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)CHANNEL INPUT INFORHATION(( ( (  ............................................................................ 

CHANNEL Z(HORIZONTAL/VERTICAL) 4.00 
BASEWIDTH(FEET1 1 4.00 
CONSTANT CHANNEL SLOPE (FEET/FEET) = .012500 
UNIFORM FLOW(CFS) 45.01) 
HAt4NINGS FRICTIDN FACTOR = ,0550 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOElliAL-DEPTH FLOW INFORMATION: ...................................... 
) ) : ) >  NORHAL DEPTH(FEET) = 1-24 
FLOlJ TOP- WIDTH(FEET) = 13.93 
FLOW AREA(S0UARE FEET) = 11. 
HYSRAULIC DEPTH(FEET) 1 .SO 
FlsW AVERAGE VELOCITY (FEETISEC. ) = 
U!:IFORN FROUDE t4UMRER = .797 
PRESSURE + HoIIENTuH~POUNDS) 2 

AVEAAGED VELOCITY HEAD(FEET) = 
SPECIFIC ENERGY (FEET) = 1.495 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFOFHATIil/4: 

CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
AVERAGED 
CRITICAL 

FLOW TOP-WIDTH(FEET) = 12.84 
FLOW AREA(SQUARE FEET) = 9.31 
FLOW HYDEAULIC DEPTH(FEET) = .72 
FLOW AVERhCE VELOCITY (FEETISEC.) : 4 
DEPTHIFEET) = 1.11 
FLOW PRESSURE + HOMENTUH(POUNDS) 
CRITICAL FLOW VELOCITY HEAD(FEET1 = 
FLOW SPECIFIC ENERGY (FEETI = 1.468 

Stt*SSStC$SSSS:C*St:#*$1!:F8:C*~:C~t%~t~**S~t$$*S**~***~****$**t:t**#****~~$$:t~*#t~ 
) )  ) )CHANNEL INPUT INFORHATION( ((( ............................................................................ 

NORMAL DEPTH(FEET) = 1.75 
CHANNEL Z(HURIZONTAL/VERTICAL) = 4.00 
BASEWIDTH(FEET) - ' 4.00 
COHSTANT CHAElNEL SLOPE(FEET/FEET) = .005800 
MANNINGS FRICTION FACTOR = .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORHATION: 

) )  NORMAL DEPTH FLOW(CFS) = 51.86 
FLOW TOP- WIDTH(FEET1 = 18.00 
FLOU AREA(SOUAFE FEET) = 19.25 
HYDRAULIC DEPTH(FEET) = 1.07 
FLOW AVERAGE VELOCITY (FEET1SEC.j = 2.69 
UNIFORM FROUDE NUHBER = .459 
PRESSURE + MOMENTUI~ (FOUNDS) : 1998.89 
AVERAGED VELOCITY HEADWEETI = -113 
SPECIFIC ENERGY (FEET/ = 1.563 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORMATION: ............................................................................ 
CRITICAL FLOW TOP-WIDTH(FEET) = 13.51 
CRITICAL FLOW AREA(SQUARE FEET) = 10.40 
CRITICAL FLOW HYDRAULIC DEPTH(FEET1 = .77 
CRITICAL FLOW AVERAGE VELOCITY (FEETISEC.) = 4.98 
CRITICAL DEPTH(FEET) = 1.19 
CRITICAL FLOW PRESSURE + MOMENTUH(POU~IDS) = 816.97 
AVERAGED CRITICAL FLOW VELOCITY HEADFEET) = .386 
CRITICAL FLOW SPECIFIC ENERGY (FEET) 1.574 



~ ~ * * * * * t ~ ~ ~ S * t t * * $ t ~ ~ 1 ' . F * ~ ~ * * j : t : t * * ~ * * t ~ * * * * t * * * t : t * t * * ~ * * ~ ~ # ~ f t * ~ $ : C $ * ~ t $ ~ $ ~ ~ $ *  
) ) ) )CHANNEL INPUT INFORHATION( ( (  ( ............................................................................ 

NORMAL DEFTH(FEET) = 1.00 
CHANNEL ~\HORI~ONTAL/VERTICAL) = 4.00 
BASEWIDTH,FEET) 1 00 
CONsTAt4T CHANNEL SLOPE(~EET/FEET)  = -011200 
HANNINGS FRICTION FACTOR = .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFOEHATION: ............................................................................ 
) )  ) ) )  NORMAL DEPTH FLOW(CFS) = 11.10 
FLOW TOP- WIDTH(FEET) : 8.00 
FLOW AREA(SBUARE FEET) = 5.00 
HYDRAULIC DEPTH(FEET1 : .50 
FLOW AVERAGE VELOCITY (FEETISEC. ) 2.77 
UNIFORN FROUDE NUHBER .691 
PRESSURE + HOHENTUH(POUNDS) = 142.85 
AVERAGED VELOCITY HEAD(FEET) = .119 
S P E C I F I C  ENERGY (FEET) = 1 .I19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATION: ............................................................................ 
CRIT ICAL 
C R I T I C A L  
CRIT ICAL 
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  

FLOW TOP-WIDTH(FEET) I 6.50 
FLOW AEEA(SQUARE FEET) = 2.97 
FLOW HYDRAULIC DEPTH(FEET) = .43 
FLOW AVERAGE VELOCITY (FEETlSEc .  ) : 3.73 
DEFTH(FEET) = .8h 
FLOW PRESSURE + HOMENTUI?~POUNDS) : 133.56 
CRITICAL FLOW VELOCITY HEAG(FEET) = .217 
FLOW SPECIF IC ENERGY (FEET) = 1.078 

CHAtiNEL Z (HORIZO!!TAL/VERTICAL) : 4.00 
GASEBIDTH(FEET) = .oo 
CONSTANT CHANNEL SLOPE(FEET/FEET) = .017000 
UNIF~:)RH FLOW(CFS) z 25. 0 0  
IIANNINGS FRICTIOEI FACTOR = .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~~IIRMAL-DEPTH FLOW INFORHATIO~~: ............................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FL0l4 INFORI4ATION: ............................................................................ 
CRIT ICAL FLOW TOP-#IDTH(FEET) = 3.55 
C ? I T I C A L  FLOW RREAfSQUARE FEET) = 5.70 
C R I T I C A L  FLOW HYDRAVLIC DEPTH(FEET) : .60 
CRITICAL FLOW AVERAGE VELOCITY (FEETISEC.) = 4.3Y 
C E i T I C A L  DEPTH(FEET) 1. 11  
CRITICAL FLOCI PRESSUFE + HO~IEHTUH(POUHDS) - 354.02 
AVERAGED C R I T I C A L  FLOW VELOCITY HEAD(FEET) = .213 
CRITICAL FLOW SPECIF IC EKERGY (FEET) 1 1.412 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



l*SS:kSlt.~SttS~SSSStS~~.J:*:C~:Cttt~S~~**~*~l*:tt***t*t**kj:t~tt#LLt~'t~.t~:C~1:.t~~~#~:#t$ 
))))CHANNEL INPUT IEIFORMATION( ( ( (  ............................................................................ 

CONSTANT CHANNEL SLOPE(FEET(FEET1 - .044000 
LINIFORH FLOW(CFS) 2 7s. 00 
MANNINGS FRICTION FACTOR = .0;50 . - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORMATION: ............................................................................ 
)!))) NORHAL DEPTH(FEET) = 1.25 
FlOlJ TOP- WIDTH(FEET1 : 13.46 
FLOW AREA(SQUAEE FEET) = 10.56 
HYDRAULIC DEPTH(FEET1 = .78 
FLOW AVERAGE VELOCITY (FEETISEC. 1 = 7.48 
UNIFORH FROUDE MUIiBER 1 1.488 
PRESSURE + HOHENTUH(POUNDS) = 1474.98 
AVERAGED VEL!?CITY HEAD(FEET) : . $63 
SPECIFIC ENERGY (FEET) = 2.114 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATION: ............................................................................ 
CRITICAL 
CRITICAL 

kVERAGED 
CRITICAL 

********:k***:t*S****t*Jr**************%*****:t********%***S****:~*:k**********k** 
)))CHANNEL INPUT INFORMATION(( ( (  ............................................................................ 

NORHAL DEPTH(FEET) = 1-50 
CHANNEL z HORIZGNTALIVERTICAL) 4.00 
BASEWIDTH 1 FEET) = 4.00 
CONSTANT CHANNEL SLOPE(FEET1FEET) - .003800 
MANNINGS FRICTION FACTOR = ,0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORMATION: ............................................................................ 
) ) I ) )  NORMAL DEPTH FLOW(CFS) = 37.04 
FLOW TOP- WIDTH(FEET) : 16.011 
FLOW AREA(SBUARE FEET) = 15.00 
HYDRAULIC DEPTH(FEET) : .94 
FLOW AVERAGE VELOCITY(FEET/SEC. ) = 2.47 
UNIFORIi FAOUDE /{UMBER = .449 
PRESSURE + HOHENTUH(P0UNDS) = 738.82 
AVERAGED VELOCITY HEADKEET) : -095 - 
SPECIFIC ENERGY(FEET1 = ' 1.515 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATION: ............................................................................ 
CEITICAL FLOW TOP-WIDTH(FEET) = 12.00 
CRITICAL FLOW AREA(SQUARE FEET) : 8.00 
CRITICAL FLOW HYDRAULIC DEPTH(FEET) - .67 
CRITICAL FLOU AVERAGE YELOCITY (FEETISEC.) = 4.63 
CRITICAL DEPTHEEET) = 1.00 
CRITICAL FLOW PRESSURE t HOHENTUH(POUtlDS) = 540.23 
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) = .333 
CRITICAL FLOW SPECIFIC ENERGY (FEET) = 1.333 



t%*%%%**%**%%**%%%**%%**~**~**%*******%%*%**#***%%*****%**$~*%***%********%:t 
) )CHANNEL INPUT INFORHATION( ( ( ( ............................................................................ 

NORHAL DEPTH(FEET1 1 1.50 
CHANNEL Z HORIZOI4TAL/VERTICAL) = 4.00 
BAsENIDTH i FEET) = 2.00 
CONSTAHT CHANNEL SLOPE(FEET/FEET) = .003800 
HANNINGS FRICTION FACTOR = -0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORMATION: ............................................................................ 
) ) ) ) )  NORHAL DEPTH FLOW(CFS) = 27.85 
FLOW TOP- WIDTH(FEET) = 14 -00  
FLOW AREA(Si!UARE FEET) = 12.00 
HYDRAULIC DEPTH(FEET1 = . $6 
FLOW AVERAGE VELOCITY (FEET/SEC. ) = 2.32 
UNIFORH FROUDE NUMBER .44? 
PRESSURE + HOHENTU~~(POUNDS) = 546.47 
AVERAGED VELOCITY HEADFEET) = -084 
SPECIFIC ENERGY (FEET) I 1.584 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATION: ............................................................. 
CRITICAL FLOW TOP-WIDTH!FEET) = 10.21 
CRITICAL FLOW AREA(SQUARE FEET) 2 6.27 
CRITICAL FLOll HYDRAULIC DEPTH(FEET1 = .61 
CRITICAL FLOW AVERAGE VELOCITY (FEETISEC. = 4.44 
CRITICAL DEPTH(FEET) = 1.03 
CRITICAL FLOW PRESSURE t MOHENTUH!P!IU~~DS) : 395.58 
AVERAGED CRITICAL FLOW VELDCITY HEAD!FEET) .307 
CRITICAL FLOW SPECIFIC ENERGY (FEET) : 1.333 

NORHAL DEPTHVEET) = 1.50 
CHANNEL Z (HORIZONTAL/VERTICAL) : 4.00 
BASEWIDTH~FEET) = ' 2.00 . 
CONSTANT CHANNEL SLOFE(FEET/FEET) = -009800 
HANNIWGS FRICTION FACTOR = .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORHATION: ............................................................................ 
H))) NORMAL DEPTH FLOW(CFS) : 44.73 
FLOW TOP- WIDTH(FEET1 1 14.00 
FLOW AREA(SOUARE FEET) = 12.01) 
HYDRAULiC DEPTH(FEET) = .86 
FLOW A V E R A G E  VELOCITY (FEETISEC. = 3.73 
UIIIFORII FROUDE NUHBER 1 -709  . . 

PRESSURE + HOHENTUH(P0UNDS) 1 744.27 
AVERAGED VELOCITY HEADFEET) = .214 
SPECIFIC EWERGY(FEET) 1 1.716 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATION: ............................................................................ 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICA! 
CRITICAL 
CRITICAL 
AVERAGED 
CRITICAL 
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))))CHANNEL INPUT INFORHATION((( ( ............................................................................ 

NORHAL DEPTHWEET) : 75 
CHANNEL Z(HORIZONTAL/VER~ICAL) = 4.00 
BASEWIDTH(FEET) = .00 
CONSTANT CHANNEL SLOPE(FEET/FEET! = -010000 
MANNINGS FRICTION FACTOR = -0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORHATION: 

,))) ,  NORHAL DEPTH FLOW(CFS) = 4.87 
FLOW TOP- WIDTH(FEET) = 6.00 
FLOW AREA(S0UARE FEET) = 2.25 
HYDRAULIC DEPTH(FEET) = .38 
FLON AVERAGE VELOCITY (FEETISEC. ) = 2.16 
UNIFORM FROUDE NUMBER : -623 
PRESSURE + MOMENTUH(POUNDS) : 55.51 
AVERAGED YELOCITY HEAD(FEET) = .073 
SPECIFIC ENERGY (FEET) = .823 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORMATION: ............................................................................ 
CRITICAL FLOW TOP-WIDTH(FEET) = 4.97 
CRITICAL FLOW AREA(SUUARE FEET) = 1.54 
CRITICAL FLOW HYDRAULIC DEPTH(FEET1 = .31 
CRITICAL FLOW AVERAGE VELOCITY (FEETISEC.) = 3.16 
CRITICAL DEPTH(FEET) = .62 
CRITICAL FLOW PRESSURE + HORENTUH(P0UNDS) = 49.70 
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) = -155 
CRITICAL FLOW SPECIFIC ENERGY (FEET) = .776 

* S * * * ~ * * * * * * ~ * # ~ ~ ~ * * * * * * : ~ $ * * t * * * * * * * ~ * * % * * * * * * * * * * * ~ ~ : t : : ~ * ~ : i : t * * t * * * * * * $ $ * * * * * *  
) )  ) )CHANlIEL INPUT 1/4FORMATION( ( (  ( ............................................................................ 

NORNAL DEPTH(FEET1 = 3.00 
CHANNEL Z(HORIZO:ITALIVERTICALJ = 4.00 
*BASEWIDTH(FEET) = 10.00 
CONSTANT CHANNEL SLOPE(FEET1FEET) : -009000 
HANNINGS FRICTION FACTOR = -0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORHAL-DEPTH FLOW INFORMATION: ............................................................................ 
) ) ) ) )  NORMAL DEPTH FLOW(CFS) = 407.79 
FLOW TOP- WIDTH~FEET) = 34.00 
FLOW AREA(SUUARE FEET) = 66.00 
HYDRAULIC DEPTH1FEET) 1 1.94 
FLOW AVERAGE VELOCITY (FEETISEC. ) = 6.18 
UtIIFORH FROUDE NUMSER = .7&2 
PRESSURE + MOHENTUK(POUNDS) : 9937.10 
AVERAGED VELOCITY HEAD(FEET) = .593 
SPECIFIC ENERGY (FEET) = 3.593 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - -  

CRITICAL-DEPTH FLOW INFORMATION: ............................................................................ 
CRITICAL FLOW TOP-NIDTH(FEET) = 31.14 
CRITICAL FLOW AREA(SUUARE FEET) : 54.37 
CRITICAL FLOW HYDRAULIC DEPTH(FEET) : 1.75 
CRITICAL FLOW AVERAGE VELOCITY (FEETISEC.) = 7.50 
CRITICAL DEPTH(FEET) = 2.64 
CRITICAL FLOU PRESSURE + MOtlEllTUH(POUNDS) : 9642.48 
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) : .874 
CRITICAL FLOW SPECIFIC ENERGY(FEET) = 3.516 



**~*********************~t**t~***~**.**t~~*~*********$****~*****%*$*~**$$t?~*~~ 
))))CHANNEL INPUT INFORMATION( ( (  ( ............................................................................ 

NORKAL DEPTHUEET) = -75 
CHANNEL z HORIZONTALIVERTICAL) = 4.00 
EASEWIDTH I FEET) 1 .OO 

I CONSTANT CHANNEL SLOPE(FEET/FEET) = .017100 
I HANNINGS FRICTION FACTOR = .0350 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NORMAL-DEPTH FLOW INFORMATION: ___________________--------------------------------------------------------- 
)))I) NORMAL DEPTH FLOW(CFS) 6.37 
FLOW TOP- WIDTH(FEET) = 6.00 
FLOW AREA(SQUARE FEET) = 2.25 
HYDRAULIC DEPTH(FEET) 1 .38 
FLOW AVERAGE VELOCITY (FEETISEC. : 2.83 

i UNIFORM FROUDE NUMBER = .814 
PRESSURE + HOKENTUH(POUNDS) : 70.01 
AVERAGED VELOCITY HEAD(FEET) 1 . I 2 4  
SPECIFIC ENERGY (FEET) = .674 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I CRITICAL-DEPTH FLOW INFORMATION: 
............................................................................ 

CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
AVERAGED 
CRITICAL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORHATION: ............................................................................ 

, 

CRITICAL FLOW TOP-WIDTH(FEET) = 24.51 
CRITICAL FLOW AREA(SQUARE FEET) I 36.56 
CRITICAL FLOW HYDRAULIC DEPTH(FEE1) = 1.49 

i CRITICAL FLOW AVERAGE VELUCITY (FEETISEC. ) = 6.?3 
I 
I CRITICAL DEPTH(FEET1 = 2-56 

CRITICAL FLOW PRESSURE + HOMENTUH(POUNDS) = 5626.37 
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) = .746 
CRITICAL FLOW SPECIFIC ENERGYVEET) : 3.310 

NORFiAL DEPTH(FEET) = 3.00 
CHANNEL z(H~IRIZOHTAL/VERTICAL) : 4.00 
BASEKIDTHIFEET) = 4.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) = -007800 
tANNINGS FRICTION FACTOR = .0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORMATION: ............................................................................ 
))I)) tlORNAL DEPTH FLOW(CFS) = 253.37 
FLOW TOP- WIDTH(FEET) : 28.00 
FLOW AREA(SOUARE FEET) = 48-00 
HYDRAULIC DEPTH(FEET) = 1.71 
FLOW AVERAGE VELOCITY (FEETISEC.) = 5.28 
UNIFORM FROUDE NUMBER : .710 
PRESSURE + MOHENTUM(POUNDS) = 5961.40 
AVERAGED VELOCITY HEAD(FEET) = .433 
SPECIFIC ENERGY (FEET) = 3.4:s 



I *t****~*****t~*****$1:$***t%************~t*************~*****.ct****:t%*****$*$* 
1 ))))CHANNEL INPUT INFORMATION( ( (  ( ............................................................................ 

NORMAL DEPTH(FEET) = 1.50 
CHANNEL z (HORIZONTAL/VERTICAL = 4.00 
EASEWIDTH(FEET) = ' 4.00 
CONSTANT CHANNEL SLOPE(FEET1FEET) .009200 
MANNINGS FRICTION FACTOR = .0350 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I NDRHAL-DEPTH FLOW INFORMATION: ............................................................................ 
)))I) NORMAL DEPTH FL?W(CFS) r 57.63 
FLOW TOP- WIDTHFEET) = 16.011 
FLOW AREA(SQUARE FEET) = 15.00 
HYDRAULIC DEPTHNEET) : .93 
FLOW AVERAGE VELOCITY (FEETISEC.) = 3.84 
UNIFORM FROUDE NUtlBER : -699 
PRESSURE + MOHEMTUH(POUNDS) = 990.67 
AVERAGED VELOCITY HEAD(FEET) : .229 
SPECIFIC ENERGY (FEET) = 1.729 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
i CRITICAL-DEPTH FLOW INFORMATION: ............................................................................ 

CRITICAL FLOW TOP-MIDTH(FEET) I 14.04 
CRITICAL FLOW AREA(SQUARE FEET) : 11.32 - -  - -- 
CRITICAL FLOW HYDRAULIC DEPTH(FEET) 1 .RI 
CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) : 5.09 
CRITICAL DEPTH(FEET1 = 1.26 
CRITICAL FLOW PRESSURE + MO/iEIITUH(POUHDS) : 329.57 
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) = -402 
CRITICAL FLOW SPECIFIC ENERGY (FEET) : 1.657 

S * ~ * * * ~ S * * ~ ~ * ~ * * ~ * * * * ~ * * * * * * * * $ * * * 1 : * * * * * * * * * * * * ~ ~ # : i : * * * * * : ~ * * * ~ * : ~ * * * * * * * # : ~ $ * * * *  I 1) ))CHANNEL INPUT INFORilTION( ((i ............................................................................ 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORMATION: ............................................................................ 

, 

)I))) NORMAL DEPTH FLOW(CFS) = 29.65 
FLOW TOP- WIDTH(FEET) 12.00 
FLOW AREA(SSUARE FEET) = 9.00 
HYDRAULIC DEPTH(FEET1 = .75 
FLOW AVERAGE VELOCITY (FEETISEC. ) = 3.29 
UNIFORM FROUDE NUMBER = -670 
PRESSURE + flOHENTUM(P0UNDS) : 470.09 
AVERAGED VELOCITY HEAD(FEET) : .I69 
SPECIFIC ENERGY (FEET) 1.669 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CRITICAL-DEPTH FLOW INFORMATION: ............................................................................ 
CRITICAL FLOW TOP-WIDTH(FEET) : 10.23 
CRITICAL FLOW AREA(SQUARE FEET) 2 6.54 
CRITICAL FLOW HYDRAULIC DEPTH(FEET) = .64 
CRITICAL FLOW AVERAGE VELOCITY (FEETISEC.) : 4.53 
CRITICAL DEPTH(FEET) : 1.28 
CRITICAL FLOW PRESSURE + MOHENTUM(P0UNDS) : 434.43 
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) = .319 
CRITICAL FLOW SPECIFIC ENERGY (FEET) = 1.598 

NORMAL DEPTHFEETI = 1-50 
CHANNEL Z(HORIZONTALIVERTICAL) = 4 .OO 
BASEWIDTH(FEET) : .oo 
CONSTANT CHANNEL SLOPE(FEET/FEET) = .0092oo 
HANNINGS FRICTION FACTOR = .0350 



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+00 

DISCHARGE IS : 346 CFS 
BOTTOM WIDTH IS = -10- FT 
SLOPE IS = .0036 FT/FT 
SIDE SLOPE (21) = 10 
SIDE SLOPt 
MANNING 'S N'I-' -035. 
TOP WIDTH IS : 51.96 FT 
AREA IS = 92. 
WETTED PERIHEl 
HYDRAULIC RADI 
NIIRHAL DEPTH I 
VELOCITY IS = 
FROUDE NUMBER 

85 SQ FT 
'ER IS - 5; 
: U S I S =  1. 
'S = 3 FT 
3.73 FPS 
IS = .49 

* f 

t 
* * 

*S* * * t * * tS*SSS**S*S** * *~* * * * * * *~* t * * * * * * * * * * * * : t~* * * * t * * * * * * * * * * * * * * * * t * * * * * *  

*#***~*t*****S~*S*~t*t**t*********t*~*t*****tt~:F't**#*******~*****t~****t*:*** 
) ) ICHAtiNEL INPUT INFORMATION( ( (  ( ............................................................................ 

NORMAL DEPTHFEETI = 2.25 
CHANNEL Z(HORIZONTAL/VERTICAL) - 4.00 
BASEWIDTH(FEET1 = 4.00 
CONSTANT CHANNEL SLOPE(FEET/FEET) : .003600 
MANNINGS FRICTION FACTOR = -0350 

~ - ~ ~ ~ ~ ~ ~ ~ ~ _ _ ~ ~ _ _ ~ ~ _ _ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ _ ~ ~ ~ ~ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
NORHAL-DEPTH FLOW INFORHATION: ............................................................................ 
)I))) NORMAL DEPTH FLOW(CFS) = 89.61 
FLOW TOP- WIDTH(FEET) : 22.00 
FLOW AREA(S9UARE FEET) = 29.25 
HYDRAULIC DEPTH(FEET) = 1.33 
FLOiJ AVERAGE VELOCITY (FEETISEC.1 = 3.03 
UNIFORM FROUDE NUMBER = .463 
PRESSURE + MOMENTUM (POUNDS) = 2099.73 
AVERAGED VELOCITY HEAD(FEET) : .I43 
SPECIFIC ENERGY (FEET) I 2.393 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ---------------------------------------------------------------------------: 
CRITICAL-DEPTH FLOW INFORHATION: ............................................................................ 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
AVERAGED 
CRITICAL 

FLOW TOP-WIDTH(FEET1 = 16.45 
FLOW AREA(SQUARE FEET) : 15.90 
FLOW HYDRAULIC DEPTH(FEET) = .97 
FLnw AVERAGE VELOCITY (FEETISEC. = 5. 
DEPTH(FEET) = 1.56 
FLOW PRESSURE + MO~~ENTUH(POU~IDS) : 
CRITICAL FLOW VELOCITY HEAD(FEET) = 
FLOW SPECIFIC ENERGY (FEET) : 2.038 



* * * * * t * * * * * * * * * * *S* * * * * *~*~* * * * * * * * * *~* * * * * * * *~*$* * * * * * * * * * * *$* * * * * * * *$* * :~*~  
))))CHANNEL INPUT .INFORMATION(((( ............................................................................ 

NORMAL DEPTH(FEET) = 1.25 
CHANNEL Z HORI ZONTALIVERTICAL) = 4.00 
BASEWIDTH I FEET) = .oo 
CONSTANT CHANNEL SLOPE(FEET/FEET) = .OOIOOO 
MANNINGS FRICTION FACTOR = -0350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORMATION: 

------_______----------------------------------------------------------&---- 

)I))) NORHAL DEPTH FLOW(CFS) = 6.01 
FLOW TOP- WIDTH(FEET1 : 10.00 
FLOW AREA(SQUARE FEET) = 6.25 
HYDRAULIC DEPTH(FEET) : .63 
FLOW AVERAGE VELOCITY (FEETISEC. = .96 
UNIFORM FROUDE NUMBER = -214 
PRESSURE + MOMENTUHIPOUNDS) :-- 173.70 
AVERAGED VELOCITY HEAD(FEET) = .014 
SPECIFIC ENERGY (FEET) = 1.264 

I CRITICAL FLOW TOP-WIDTH(FEET) = 5.41 
CRITICAL FLOW AREA(SQUARE FEET) = 1.83 
CRITICAL FLOW HYDRAULIC DEPTH(FEET1 = .34 
CRITICAL FLOW AVERAGE VELOCITY (FEETISEC.) = 3.29 
CRITICAL DEPTH(FEET) = 
CRITICAL FLOW PRESSURE + MOH~~~UH(POU!IDS) I 64.01 
AVERAGED CRITICAL FLOW VELOCITY HEADPEETI = .I68 
CRITICAL FLOW SPECIFIC ENERGY (FEET) = .844 

$******Sf * * ~ * * t * * ~ * * * # * * * * * * ~ * $ * * * * * * * * * * * * ~ * ~ S * * * * * * * * * * * ~ ~ * * * * * * * * * * % * * * ~ *  
) I )  )CHANNEL INPUT INFORMATION( ( (  ( ............................................................................ 

NORMAL DEPTH(FEET1 = 1 .O0 
CHANNEL Z(HORIZONTALIVERT1CAL) = 4.00 
BASEHIDTH(FEET) = 00 
CONSTANT CHANNEL SLOPE(~EET/FEET) : .00400o 
HANNINGS FRICTION FACTOR = -0350 

))I)) NORMAL DEPTH FLOW(CFS) = 6.63 
FLOW TOP- WIDTH(FEET) = 8.00 
FLOW AREA(SOUARE FEET) = 4.00 
HYDRAULIC DEPTH(FEET) = -50 
FLOW AVERAGE VELOCITY (FEETISEC.) = 1.66 
UNIFORM FROUDE NUtlBER = .413 
PRESSURE + NOHENTUM(POUNDS) = 104.50 
AVERAGED VELOCITY HEAD(FEET) 2 .043 
SFECIFIC ENERGY (FEET) = 1.043 

I 
- .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CRITICAL-DEPTH FLOW INFORMATION: 

CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
AVERAGED 
CRITICAL 

FLOW TOP-WIDTHIFEET) = 5.62 
FLOW AREA(SYUARE FEET) I 1.97 
FLOW HYDRAULIC DEPTH(FEET) = .35 
FLOW AVERAGE VELOCITY (FEETISEC. ) : 3 
DEPTH(FEET1 = .70 
FLOW PRESSURE + HOMENTUM(POUHDSI 
CRITICAL FLOW VELOCITY HEAD~FEET) = 
FLOW SPECIFIC ENERGY (FEET) = .878 





~ * ~ ~ * * * * * * X ~ S ~ $ * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * $ % * * * * * * * * * * * * * * * * $ * * * * $ * * * *  
))))CHANNEL INPUT .INFORMATION{ ( (  ( ............................................................................ 

NORHAL DEPTH(FEET1 1 1.25 
CHANNEL Z (H?RIZONTAL/VERTICAL) = 4.00 
BASEWIDTH(FEET1 : -00 
CONSTANT CHANNEL SLOFE(FEETIFEET) = ,013400 
HANNINGS FRICTION FACTOR = .0350 ............................................................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORMAL-DEPTH FLOW INFORtiATION: 

1)))) NORMAL DEPTH FLOW(CFS) : 22.01 
FLOW TOP- WIDTH(FEET) = 10.00 
FLOW dREA(S3VARE FEET) : 6.25 
HYDRAULIC DEFTHIFEETI = .63 
FLOW AVERAGE VELOCITY (FEETISEC. ) = 3.52 
UNIFORH FROUDE NUMBER = -785 
PRESSURE + MOHENTUM(POUNDS) = 312.64 
AVERAGED VELOCITY HEAD(FEET) = .I92 
SPECIFIC ENERGY (FEET) 1.442 ----------__---------------------------------------------------------------- ............................................................................ 
CRITICAL-DEPTH FLOW INFORMATION: ............................................................................ 
CRITICAL FLOW TOP-WIDTH(FEET) = 9.07 
CRITICAL FLOW AREAfSflUARE FEET) = 5.14 
CRITICAL FLOW HYDRAULIC DEPTH(FEET1 = .57 
CRITICAL FLOW AVERAGE VELOCITY (FEET/SEC. ) = 4.28 
CRITICAL DEPTH(FEET1 = 1.13 
CRITICAL FLOW PRESSURE + HOflENTUH(P0UNDS) = 303.76 
AVERAGED CRITICAL FLOW VELOCITY HEADFEETI = .2S5 
CRITICAL FLOW SPECIFIC ENERGY (FEET) = 1.418 

* * * * * * * * *~* * * *S**~** * * * * * * * * * * * *%*** * * * t t * * * * t#S*~**~** *$* * * * * * * * * *#* * * * * * * *  
1) ))CHANNEL INPUT INFORHATION{ ( {  ( ............................................................................ 

NORHAL DEPTH(FEET1 = 2.25 

CONSTANT CHANNEL SLOPE(FEET/FEET) = ,014600 
MANNINGS FRICTION FACTOR = -0350 ----__--------__------------------------------------------------------------ -----_------_--------------------------------------------------------------- 
NORHAL-DEPTH FLOW INFORMATION: ............................................................................ 
) ) ) ) )  NORHAL DEPTH FLOW(CFS) = 178.45 
FLOW TOP- wIDTH(FEET) = 22.00 
FLOW AREA(SQUARE FEET) = 21.25 
HYDRAULIC DEPTH~FEET) = 1.33 
FLOW AVERAGE VELOCITY (FEET/SEC. ) = 6.10 
UtiIFORH FROUDE NUHBER = .932 
PRESSURE t flOMENTUR(P0UNDS) = 3689.33 
AVERAGED VELOCITY HEAD(FEET) = .578 
SPECIFIC ENERGY (FEET) = 2.528 ------_--------------------------------------------------------------------- ............................................................................ 
CRITICAL-DEPTH FLOW INFORHATION: ............................................................................ 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
CRITICAL 
AVERAGED 
CRITICAL 

FLOW TOP-WIDTH(FEET) = 21. 
FLOW AREA(S0UARE FEET) = 
FLOW HYDRAULIC DEPTH(FEET) : 
FLOW AVERAGE VELOCITY (FEETISEC. 
DEPTH(FEET) = 2.18 
FLOW PRESSURE + HOHENTUH(POUNDS) 
CRITICAL FLOW VELOCITY HEAD(FEET1 
FLOW SPECIFIC ENERGY (FEETI = 



NATURAL CHANNEL 

VELOCITY CALCULATIONS 



. . 

NATURAL CHANNELS 

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 123t55 

DISCHARGE IS = .  277 CFS 
GOTTOM WIDTH IS = 0 FT 
SLOPE IS = .O1 FTIFT 
SIDE SLOPE 21 = 176 
SIDE SLOPE 1 22 1 z 156 

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  1 CHANNEL 136+90 

DISCHARGE IS = 284 CFS 
B!ITTOM UIDTH IS = !I FT 

HANNING'S N = .035 
TOP WIDTH IS = 76.27 FT 
A R E A  IS = 58.17 SQ FT 
WETTED PERIMETER IS = 76.33 FT 
HYDRAULIC RADIUS IS = .76 FT 
N O R H A L  DEPTH IS = 1.53 FT 
VELOCITY IS = 4.88 FPS 
FROUDE NUMBER I S  = .99 

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  ) CHAliNEL 142148 

DISCHARGE IS = 63 CFS 
B O T T O H  WIDTH IS = 80 FT 
SLOPE IS = -014 FTlFT 
SIDESLOPE 21 = 26.7 
SIDE SLOPE 1 22 1 : 78.3 
HANNING'S N = .035 
TOP WIDTH IS = 112.88 FT 
AREA IS = 30.2 SQ FT 
NETTED PERIHETER IS = 112 
HYDRAULIC RADIUS IS 2 -27 
N O R H A L  DEPTH IS = .31 FT 
VELOCITY IS = 2.03 FPS 
FROUDE NUHSER IS = .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  
CHANNEL 161+67 

T O P  WIDTH IS = 190.74 FT i A R E A  1 s  = 203.47 sa FT 
WETTED PERIMETER IS = 190.8 FT I HYDRAULIC RADIUS IS 1 1.07 FT 
KORtiAL DEPTH IS = 2.13 FT 
VELOCITY IS = 5.24 FPS 
FROUDE NUMBER IS  = .89 



CROSS SECTION I D  HUHEER I S  1 

NUMBER OF CROSS SECTION COORDINATE POINTS I S  10 

COORDINATE 
I D  NO. 

1 

STATION 
X ( 1 )  
0.00 

ELEVATION 
Y ( I )  

17.00 
17.50 
17.00 
16.00 
15.00 
14.90 
15.00 
15.30 
15.00 
15.30 

WATER AREA WETTED TOP HYD HYD SECTION C R I T I C A L  
SURFACE PERIHETER WIDTH RADIUS DEPTH FACTOR FLOW 
ELEV 

F T  SQ F T  F T  F T  F T  F T  F T  CFS Q = 23 cfs 

15.30 12.1 64.5 64.5 0.2 '--0.2 4.0 29.6 V;= t.9 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  
CHANNEL 172+43 

DISCHARGE I S  = 369 CFS 
BOTTOM WIDTH I S  = 0 F T  
SLOPE I S  = .015 FT/FT  
S I D E  SLOPE (Z1 = 76.3 
S I D E  SLOPE (22 1 = 16.3 
HANHIHG'S N = .035 
TOP WIDTH I S  = 129.25 F T  
AREA I S  = 90.21 SQ F T  
WETTED PERIMETER I S  = 129.31 F T  
HYDRAULIC RADIUS I S  = .7 F T  
NORMAL DEPTH I S  = 1.4 F T  
VELOCITY i S  = 4.03 FPS 
FROUDE NUMBER I S  = .86 

N O R M A L  D E P T H  F O R  T R A F E Z O I D A L  C H A N N E L S  
CHAWHEL 1Y5+10 

DISCHARGE I S  = 1820 CFS 
EOTTOM WIDTH I S  = 13 F T  
SLOPE I S  = ,015 F T / F T  
S I D E  SLOPE (21) = 14.6 

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 1?7+63 

DISCHARGE I S  = 756 CFS 
BOTTOH U I D T H  I S  : 0 F T  
SLOPE I S  = -005 FT/FT  
S I D E  SLOPE Z1 : 16.6 
S I D E  SLOPE i 22 1 1 17.9 
HANtlIt4G'S N = .035 
T9P IJIDTH I S  = 112.16 FT 
AREA I S  = 182.33 SQ F T  
!JETTED PERIMETER I S  : 112.35 F T  
HYDRAULIC RADIUS I S  = 1.62 F T  
HORIIAL DEPTH I S  = 3.25 F T  
VELOCITY I S  = 4.15 FPS 
FROUDE NUMSER I S  = .57 



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 225+19 

DISCHARGE I S  1 450 CFS 
BOlTOY NIDTH I S  = 0 F T  
SLOPE I S  1 .016 FT/FT  
S I D E  SLOPE 21 : 19 
S I D E  SLOPE I 22 I = 90 
MANNING'S N = .035 
TOP WIDTH I S  = 152.32 F T  
AREA I S  = 106.43 SQ F T  
WETTED PERIHETER I S  = 152. 
HYDRAULIC RADIUS I S  = .7 
NORHAL DEPTH I S  : 1.4 F T  
VELOCITY I S  = 4.23 FPS 
FROUDE NUMBER I S  = .89 

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  
CHANNEL 2?7+55 

I 
I DISCHARGE I S  = 200 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  C H A N N E L S  i CHAIINEL 230t27 

DISCHARGE I S  = 280 CFS 
Br3TTOtl N IDTH I S  = 0 F T  

tlAI4HIHG1S N = -035 
TOP WIDTH I S  = 77.46 F 1  
AREA I S  = 60.01 SQ F T  
WETTED PERINETER I S  = 77.54 F T  
HYDRAULIC RADIUS I S  = .77 FT 
NORHAL DEPTH I S  = 1.55 F T  
VELOCITY I S  = 4.67 FPS 
FROUDE NUMBER I S  = .93 

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 24J+7J I 
CISCHARGE I S  = 136 CFS 
SOTTOH WIDTH I S  = 11 F T  
SLOPE I S  = .O1 F T / F T  
S I D E  SLOPE 21 = 9.2 
S I D E  SLOPE 1 22 1 1 4.6 

VELOCITY I S  = 4.25 FPS 
F W U D E  NUHBER I S  z .75 



CROSS SECTION I D  NUEEER I S  1 

253+94 

NUNBER OF CROSS SECTION COORDINATE POINTS I S  11 

COORDINATE 
I D  NO. 

ELEVATION 
Y ( I J  

85.00 

WATER AREA WETTED TOP HYD EYD SECTION CRITICAL 
SURFACE 
El CV 

PERIEETER NIDTH RADIUS DCPTH FACTOR FLOW 
LLL l 

FT SO FT FT FT F T  FT F T  CFS 

. .- . 

256+53 

CROSS SECTION I D  WUESER 1s 1 

266+50 

?!U%ER OF CROSS SECTION COORDiNkTE POIb!TS I S  2 2  

ELEVATION 
Y ( I )  

WATER AREA WETTED TOP HYD HYD SECTION CRITICAL 
SUEFACE 
CI [ru 

PERIMETER UIDTH RADIUS DEPTH FACTOR FLOW 
LLL, 

FT $6, FT FT FT FT F T FT CFS 

Q = 7 0  cfs 

V = 4.4 fps 

Qr  1575 cfs 

v = 911 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  
CHANNEL 2 7 1 + 2 1  

CROSS SECTIO!i I D  HUKGER I S  1 

NUMfiER OF CROSS SECTIOH COi!RDINATE POINTS I S  12  

COORDINATE STATION ELEVATION 
I D  NO. ! ( I )  

1 0.00 
Y i I )  
9.00 

2 23.00 8.00 
3 85.90 (8.60 

I 

I WATER AREA WETTED 'c"  HY3 HYD SECTIOX CRITICAL 

i SURFACE PERIMETER U ~ G H  RADIUS DEPTH 
ELEV 

FACTOR FLr j i j  

I FT SQ FT FT F T FT F T  F T  CFS Q t 688 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  C H A N N E L S  
CHANNEL 2 8 1 + 2 6  .' j 

' I 
1 DISCHARGE I S  = 1 1 5  CFS 

BOTTOM WIDTH I S  : 0 FT 

I TOP MIDTH I S  = 60.2 FT / . AEEA I S  = 36.24 SB FT 
WETTED PERIHETER I S  = 60 .25  FT 
HYDRAgLIC RADIUS I S  : .6 FT 
t4URMAL DEPTH I S  = 1.2 FT 
VELOCITY I S  : 3.17 FPS 
FROUDE b!U!lBER I S  = - 7 2  



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 232+09 

DISCHARGE I S  = 61 CFS 
BOTTOM WIDTH I S  : 0 F T  
SLOPE I S  I .014 FT/FT 
S I D E  SLOPE 21 : 5.3 
S I D E  SLOPE [ i 2 \  = 6.6 
HANNING'S N = .035 
TOP WIDTH I S  = 18.56 F T  
AREA I S  = 14.47 SQ FT 
WETTED PERIHETER I S  = 18.82 F T  
HYDRAULIC RADIUS I S  .77 FT 
NORMAL DEPTH I S  = 1.56 F T  
VELOCITY I S  = 4.22 FPS 
FROUDE NUMBER I S  : .S4 

N O R M A L  O E F 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 300+31 

DISCHARGE I S  = 52 CFS 
BOTTOM WIDTH I S  : 0 F T  
SLOPE I S  = .016 FT/FT 
S I D E  SLOPE (211 8 

FRUUDE NUNBER I S  1 .88 

,$8f ir$bi7DEPTH 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  : 168 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  C H R N F I E L S  
CHANNEL 316+70 

DISCHARGE I S  = 112 CFS 
EOTTOM WIDTH i S  1 5 FT 
SLOPE IS-; .&6 FT/FT. 
S i D i  SLOPE (Z1 = 3.8 
SIDE SLOPE (!2 r 8.1 
-, . 

I 
~ I A E ? N I ~ ~ G ~ S  e = -03s  
i[!P GJIDTH I S  1?.45 F T  
AREA I S  = 14.85 SQ FT 
HETTED PERIHETER I S  = 19.68 
H'fDRAULIC RADIUS I S  : .75 F 
ZJRIIAL DEPTH I S  = 1.21 F T  
VELOCITY I S  7.54 FPS 
FROUDE NUHEER I S  = 1.52 



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 326+15 

i DISCHARGE I S  = 36 CFS 

i 
GbTTOH WIDTH I S  = O FT 
SLOPE I S  = .O? FTIFT 

I SIDE SLOPE 21 = 5 
SIDE SLOPE I Z? / 15 

I HbllllING'S N : .035 
TCP UiDTH I S  = 19.67 FT 
AREA I S  : 9.67 SQ FT 
WETTED PFRIHETER I S  = 19.8 FT 1 HYDRAULIC RADIUS I S  = - 4 9  FT 

1 NGRHAL DEPTH I S  = - 9 8  FT 
VEL(iC1TY I S  = 3.72 FPS 
FROUDE NUNBER I S  = -94  

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 j 2 7 t 2 0  

DISCHARSE I S  = 360 CFS 
2!)TT(!H WIDTH I $  O FT 
" t  -,n 3:!.,rE I S  = .014 FT/FT 
SISE SLOPE [ Z l j  = 5.3 
SIBE SLOPE 22 = 43 
ijli.NiiIHG'S 9 r .0j: 
TQP SIDTH I S  = 6 4 - 4 1  FT 
AEiA I S  : 77.5 SQ FT 
WETTED PiRIHiTER I S  = 66.6 FT 
HYDSAULIC RADIUS I S  : .8? i T  
!ii!R:i;L DEFT}{ = 1.79 FT 
VELC!C:TY I S  : 4.66 FPS 
FROUDE NUHBER I S  = .87 

N U R M k l  D E F T H  F O R  T E A P E Z C I I D A L  C H A N N E L S  I cHA)(BzL 32"+20 

CISCHARGE IS z 2.90 
G;iTT!IlZ NIDTH I S  : I) FT 
$L<!FE I S  = .Ol4 FT/FT 
SIQES!;:!PE 21) r 16.7 
,.T"' ,. a,.: JLOPE 1 ~ 2 )  = 47.5 
!?ANHIj.iG'S N z -035  
TOP NIDTH I S  1 31.38 FT 
8 9 ~ ~  1: -- 72.54 SQ FT 
i W E D  PERIHETER I S  = 96. 
HYDRAULIC RADIUS I S  : .75 
i4OEHAL DEPTH I S  = 1.5 FT 
VELOCITY I S  = 4.15 FPS 
FRCUDE NtltiBER I S  1 .84 

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 534 t00  

DISCHARSE I S  = 739 CFS 
54TTOH WIDTH I S  : 0 FT 
SLCPE I S  = .!I11 FT/FT 
SIEE SLOPE (Z1 = 1A 
S I S i  SLOFE (Z2 : 6.3 
EAtItlIEIG'S N = .035 



N&kP $kt40 
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  

DISCHARGE I S  = 250 CFS 

NUHgER OF CROSS SECTION COORDItlATE POINTS I S  11 

COORDINATE STATION ELEVATION 
I D  NO. X ( 1 )  Y ( I 1  

1 0.00 49.40 
2 20.00 49.00 
3 44.30 48.00 

1 WATER AREA BETTE9 TOP HYD HYD SECTION C R I T I C A L  
I SURFACE 3ERItlETER ~!II!Tli RADIUS DEPTH FACTOR FLOW 

ELEV 
F T  S!d i T  F T  F : F T  F T  i T  CFS Q = 52 cts  

47.51 11.6 24.4 23.1 0.5 0.5 7.1 45.8 V --, 4.5 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 W A N N E L S  I CHAiiNEL J5Ot00 

I HYDRAULIC RADIUS I S  = .58 F 1  
I NQRHAL DEPTH I S  = 1 . 1 6  F T  

VELOCITY I S  = 3.09 FPS 
FRCIUDE NUMBER I S  = .72 

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 
CHAt4NEL 560t j5  

1 DISCHARGE I S  = 1031 CFS 
I BOTTOM WIDTH I S  = 78 F T  
I SLOPE I S  = .O1 F T / F T  

S I D E  SLOPE '21) 10.6 / S I D E  SLOPE 1221 = 1 1 . 7  
I HANNING'S N z .035 
I TOP WIDTH IS = -113.33 F T  

AREA I S  : 182.87 5 4  F T  ! FETTED PERl l lETER I S  = 119.5 FT 
HYDRAULIC RADIUS I S  : 1.53 F T  
l?OFlilkl DEPTH I S  = 1.85 F T  
V E L N I T Y  I S  2 5.64 FPS 
FROUDE NUNBER I S  : .8 



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 3 6 3 t 0 0  

AREA I S  : 1 4 . 9 3  SQ F T  
WETTED PERIYETE8 I S  = 18.15 F 1  
HYDRAULIC RADIUS I S  z - 3 2  FT 
NORHAL DEPTH I S  = 1.16 F T  
VELOCITY I S  = 4 .09  FPS 
FROUDE t4UHBER I S  = .79 

K!fl8Ei! OF CROSS SECTICY C:?DRDINATE FOINTS I S  9 

CCORDINATE STATION ELEVATION 
I D  NO. X ( I )  Y ( I )  

WATER AREA I./ETTED TOP Hrff HYD 
1_11,', 

SECTIOf i  C R I T I C A L  
;:::FACE FEF i I iETER WIDTH RADIUS DEPTH FACTIjR r i i3  
ELEY 

Q z 610  cfs 

V = 3.9 fps 

N O R M A L  DEPTTH F O R  T R A P E Z O I D A L  C H A N N E L S  
CHA:INEL 5 8 2 t 2 0  

H Y M A U L I C  RADIUS I S  : .76 F T  
!V!R!!AL DEPTH I S  = 1 . 5 3  F T  
VELGCiTY I S  = 4 .03  FPS 
FEOUDE NUMBER I S  = .81 

NQRMAL. O 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  
CEA!jiiEL j 8 & + 0 2  

DISCHARGE I S  = 3 5 0  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  C H A N N E L S  
CHANNEL 3 Y 7 t 6 0  

DISCHARGE I S  = 31 CFS 
BOTTOM WIDTH I S  = 0 FT 

HANNIHG'S N : .035 
TOP NIBTH I S  : 23.93 FT 
AREA I S  = 9 .54  SQ FT 

N O R M A L  D E P T H  F O R  T R A F E Z O I D A L  C H A N N E L S  
1 CdANNEL 398+60 
I DISCHARGE I S  : 3 1  CFS 1 38TT01: UIOTH I S  = 0 FT 
i :LOPE I S  = .026 FT!FT 
I SIOE SLOPE (!I) : 5 : ~  

S I 2 E  SLOPE ( 2 2 )  z 10.6 

I, TOP EIBTH I S  z 15.64  FT 
I AEEA I S  = 7.46 ~8 F T  

? 
WETTED PEEIMETER I S  = 15.77 FT 
HYDEAULIC RADIUS I S  .47  FT 
BCR3AL DEPTH I S  = .95 FT 
VELOCITY I S  : 4.16 FPS 

CEOSS SECTION I D  t{U;!.3Ei? I S  1 

404+40 

NUERER OF CROSS SECTION COQRSIEATE POIIITS I S  7 

COORDII4ATE 
I D  NO. 

1 

ELEVATION 
Y ( I f  

83 .00  

2AiE2 AREA WETTED TOP HYD HYD SECTION CEITICAL 
S ~ S T ~ Q  PERIKETER HIDTH RADIUS DEPTH FACTOR FLOW 
EEY 
fT S Q F T  FT F T  FT FT FT CFS a .46 cfs 

I C2.55 14.8 3 . 4  39.3 0.4 0.4 7.7 51 .7  V 3.11 fps 



HEC-1 RUNOFF 

SUMMARY- PRINTOUTS 



* F L S C D  !!YDROI;EAPH F A C K A G E  ( H E C - I )  i 
c F E G E U A R Y  1?81 4 
t REVISE!  :J JU!] 95 f 

t U.S. ARfiY C 3 R P S  CF EI IGI ! jEERS 
4 T H E  H'ID.POLilGIC E i l G I E , C E R I N G  C E N T E  
t 503 S E C ? l i 3  S T E E E T  
f D A V I S ,  C A L I F O E N I A  95616 
4 ( 9 1 6 )  440-3225 Ofi I F I S )  448-32s: 
i 

X X YXXXXXX :(XXXX X 
X  S X  x x 
X  X X  

XX 
X  

xxxxx:x X X X X  X  
X  

X  X X  
X X X X X  X  

X  X 
x X X  " X 
X  X  X X X X X X X  "XXXXX . 

X  
X X X  

T H I S  P R O G R A i l  R E P L A C E S  A L L  P R E V I O U S  V E R S I O N S  O F  H E C - I  K N U H  A S  H E C I  ( J A N  73). H E C I G S .  H E C I D E ,  lilD HECIX1. 

T H E  D E F I N I T I O N S  O F  V A R I A B L E S  -R!II?- AND - R T I d R -  HAVE C R A N G E D  F R ? R  T Y O S E  U S E D  Y I T H  T H E  1 9 7 3 - S T Y L E  I B l U T  S T I B C T I I R E .  
T E E  2 E F I H I T I ! H  O F  - A H i X K -  C:{ a n - C A R D  # A S  CRANGED UITK B E V I S I B N S  C A T E D  28 SEP 8 : .  T F E  V[ )S IO\  R E L E A S E D  JIJA!(g, 
COHTAI! JS  !{Eli O P T I O l i S  ON RL AND BA R E C O R D S ,  At4D A D D S  T H E  H L  R E C O R D .  S E E  J A N i l A R l  I P S 5  I N P U T  
D E S C R I P T I 3 g  F@t? NEW D i F I N I T I C . t I S .  



LINE 

FREE i t*  

HEC-I INPUT ' . I 
? ID ....... 1 ......., ....... 5 ....... 4 ....... 5 ....... 6.. 

I D WHITE Td!itS SOUTH S 

RUIIOFF SIIHHARY ' ' 
FLQB 114 CUBIC FEET PER SECO!.I'D 

TlHE 1!i HOURS, AREA I N  W A R E  H I i E S  

PEAK T:HE OF AVERAGE FL!?M FOR HAX!flUn FEEIOD ensill HAXIl!!J# TEE QF 
DPERATICN STATIO!j FLOW PEAK 8-HOUR 24-HOUR 72-HOUR AREA STAGE !AX STAGE 

' t i  COFEAL END OF HEC-1 *** 



HEC-1 INPUT . . . 
...... LItlE ....... ....... ....... ....... ...... ....... ....... ....... ....... I? 1 2 3 L 5 6 7 8 Y 10 

1 ID WITE TANKS @ U T H  8 
r - i  k FPEE Zb$ 

2 IT j 15211~86 1200 203 
3 I0 4 

K K  CP3.1 
i i C  j 

HEC-I ItlPUT .; 
...... ....... ....... ....... ....... ....... . LIilE i 2  ....... 1 ....... 2 ....... 3 ....... 4 5 6 7 3 Y 19 



SCHEMRTIC DIRGRRM OF STRERM NETWORK 
I INPUT 

i 
LINE (V) ROUTING (-1) DIVEFlSION OR PUMP FLOW 

(. 1 CONNECTOR ((-1 SETURN OF DIVERTED OR PUMPED FLOW 
CfiaA 

DRBB 

CPB. I.. ...................... 

-- ) DIVBB 
DIVER 

v 
, v 

DIVERR 

i 35 - DIVBD 
34 DIV6B 

v 
v 

38 DIVEBR 

(***I RUNOFF ALSO CORPUTED FIT THIS LOCRTIOIJ 



OPERATION 

HYDROGSAPH AT 

!;OUTED TO 

HY2RGGRAFH AT 

HY?ROGRAPH AT 

3 COMSIHED AT 

DIYERSIOH TO 

HYEROGRAFH AT 

RIIUTED TO 

HYDROGRAPH A T  

2 COHBIMED AT CP6.1 

DIVERSION TO DIVED 

HYDEDGRAPH AT DIY6B 

R~IUTE3 TO D I V t B R  

BYDEOGRAPH AT BA6C 

2 COBSItiED AT CP6.2 

RrJtlOFF SUnlZARF - 
FLhW I/{ CUSIC FEET FER SECOND 

, TIYE I N  !flrUliS, AREA I N  SllUARE FILES 

? E A i  TII:E 9.C 
cS x t!!d " PEAK 

23:'g. .65 

1153. .?5 

691. 1.65 

!533. 1.80 

232s. 1.65 

1514. 1.65 

3 5 .  1.65 

813. 1.70 

522. 1.10 

1155. 1.15 

577. 1.15 



HEC-I  !tI?UT .:. 

KI DIVRER 
R K  3150 0.OOP8 0.045 



HEC-I INPUT .: FAEE 2 

ID.. .... -1.. 

X X  DAPI! 
8.4 0.20 
L S 0 
UD 0.34 

K K  DIVGDR 
8 4150 0.0109 0.045 

7? YK CPID 
30 HL' L 

8 1 7 7 
L L  



SCHEN4TIC C I A G R A H  OF STEEAH tiETKdEK 
It!F!I f 

i I i ! E  ( V )  RIfUTIIJS (---!I GIVEESIU3 OR FUHP FLOW 

((---I EETUEN 9F D I V E R T E E  OR PGHPES FLOW 

DAGA 
V 
v 

FAY R 

PAS A 

BIYBBR 





IE DASB 
B A  3.56 
LS @ 86 
UD 1.20 

HEC-I I l l?UT 
. C  

PASE 2 
LINE 



S%El:ATIE: @;IGAAH ilF SiSE/,t.1 !iETiiORK . .. . . . . . .  <.::!!r 
. ( Y ) R C U T I H G  (---!I 2I'v'ERSiOtl OR F U H P  FLOg 

i . ) CQSNECTOR !( - - - I  3 E T U R 4  QF DI\'EETED OR FU;IPED FLOl4 
DASA 

DASC 

v 
. , v 
.' I D I V S E R  

: ' t i !  Eil!40FF ALSO COHPUTED A T  T H I S  L6CdTION 



RUNOFF SUMARY . ., 
Flit:: I!{ Cua Ic  FEET P E ~  SECPHD 

TIIiE Ii4 H!!UT(S, AREA I:{ S!!Ul'tRE ?ILES 

',!PERATI!)M 

HY DROG%APH A T  

KIIUTED Tr? 

HYDBOGRAPH A T  

HYD4CGERPH A T  

3 COH5INED AT 

DIVERSION TO 

HYDNGRAPH AT 

ROUTED TO 

HYFRO52APH AT 

2 COHBINED AT 

DIVERSION TO 

ROUTED TO 

HYDRSERRPH A T  

STATION 

DA8A 

EASAR 

? A 6 A  

3A36 

CP3.1 

DIY6A 

DIV8B 

DIVSUR 

PARC 

CP8.2 

DIVSC 

DIirSE 

D!V5ER 

EASE 

$A1 I 

CP! 1 

D l Y l 1  

D3CE 

AVEEAEE FLCW FOR t!kXil!?'X PE!l!OD 
6-83UR 24-HOUR 72-H<!99 

145. 37. $7 .  

!45. 87 .  57. 

' I "  z .*>. 59 .  8'?. 

429. 253. 258. 

7 .  1 
. 2 1 .  435. 435. 

252. 152. ! 52 .  

469. qn- 
L O J .  QO? L L ~ J .  

468. 293. 293. 

27. .16. 16. 

495. 2?9. 299. 

149. 90. 70.  

347. 203. 233. 

346. 209. 203. . 

31. 18. 18. 

72. 4 4 .  44. 

449. i)7 1 
i l l .  271. 

225. 1 X .  136. 

225. 136. 131. 



CU/IOFF r~!.34y. . 
F!O# IN CLl9IC FEET P E 1  S E C B t Q  

T I E E  I!i HOURS, AREA i:i SQUAAE n1:rs 

FEAK TIK QF A V E l A G E  i L ! > U  F!!R HA,<I!!!jH ,PERIOD BAS::{  i TI;~E pr 
O P E R A T I O H  STATIUN F i C 2  PEAK Ct-HUCIE 2;-fi!jUf! ;'2-9!!!14 AREA 5idSE RAX S T R i  



EU/fl?FF 2!!!YAEY ' 
F!i:c\! 114 CIjBIC FEE! PE4 SEt$:!D 

T I H E  It{ HOURS, A 8 E A  SQUAHE ?!ILES 

PEAK T I H E  OF AVERAGE FLCW FfJR !!AXII!$H P E R I S 8  E.ASI?{ :fA%Iifgi'f T!i!E OF 
OPERATIOH S T A T I O H  FIG2 PEAK i-#)IJR 2 3 - ~ 9 ~ ~  :2-HBijR dMh S f d E i  FAX STAE 



RONOFF Sli??AHY ' * 
FLOU I4 OCBIC FEET PER SEC3:{3 

T I H E  IH HOURS, A R E A  I N  SN!ARE !!ILES 

PEG TIHE QF AYESAGE FLOW FOR EAXI!!i,ii't PESIf)!! fh.SI:i ?AXI11!!3 TJEE OF 
P E R A T  ION CTATION F l C Y  FEAK (,-SOUR 24-H[)UA 72-k!jljR AEEA S l A G E  ?AX S T A E  





FE4r ?:EE fiF d!lE!AGE FL'!!l FOP MAXI!$-!:! PE;I:jC j H A ~ I : ! ~  f i ~  
I:.!PEL.'..~T!JM , S T A T I B H  L C !  FEbK t8-H3UR 2J-;!o!j$ 1 : ~-/- i$l l?  .- ME.: STAGE !AX $ T A G [  



K X  P J A E  ?CUTE CP24A TC! C P 2 4 t l  
R X  294110 0.2:97 0.045 

45 K K  CP23 
4 6 b A  O.?? 
4 7 LS ? 8 t  
4 8 UD 0.39 



12 ------- ! DIV2.4 
SFLIT24.t 

45 CF23 

19 CP23rl..  .......... 
(rt1.l AC!iOFF ALSO CORPUTED A T  THIS L'ICITION 



STATION 

CP24A 

24dR 

CF2.18 

c ~ 2 3 $ 1  

DIV27 

SPLIT24 

24SR 

CP24C 

CP24t2 

DIVERSION TO frIV25 
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