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I .  INTRODUCTION 

This  drainage repor t  i s  f o r  Phase I of t h e  Sun Val ley Parkway. The 

extension of Bell Road from j u s t  e a s t  of t h e  Beardsley canal for  

approximately 10 miles  west to  where Phase I1  begins. This i s  a 

portion of t h e  development for  t h e  proposed master planned canmunity of 

Sun Valley, Arizona. Collar ,  Williams & White Engineering Inc.  was 

contracted by t h e  Adams Group, Inc. t o  prepare t h e  cons t ruc t ion  plans 

and drainage repor t  fo r  t h i s  road. . 

This  report  quan t i f i e s  the  amount of runoff t h a t  will  c ross  the  roadway 

in t h e  100-year storm and s i z e s  t h e  c u l v e r t s  and channels necessary t o  

keep the road surface  dry. This repor t  i s  only f o r  the  roadway 
improvements and i s  not intended t o  be used as master drainage study 

f o r  f u t u r e  development. I t  i s  t he  f u t u r e  development's responsibi 1 i t y  

t o  not adversely impact t h e  highway. 

11. DESCRIPTION OF A R E A  AND MAJOR DRAINAGE FEATURES 

This pro jec t  a rea  i s  located i n  Township 4 North and Range 2 and 3 West 

of Maricopa County and l i e s  between t h e  White Tank Mountains t o  the  

south and Tr i lby  Wash and t h e  Central Arizona Project Canal t o  t h e  

nor th .  (See Exhibi t  1 - Location Map). The surrounding area  i s  

undevel oped deser t  rangel and. 

The parkway i n  Phase I c rosses  over Wagner Wash twice. The Beardsley 

Canal and McMicken D a m  and through i t s  r e se rvo i r  area (Tr i lby  Wash 

Basin) .  The area cont r ibut ing  runoff t h a t  crosses the  road alignment 
c o n s i s t s  of the  northern s i d e  of the  White Tank Mountains and t h e  l o w r  - 
a l l u v i a l  fan slopes a t  the base of the  White Tanks. The land general ly  
s lopes  t o  t h e  north or northeast  and dra ins  mostly i n t o  Tr i lby  Wash 

which runs in to  the  normally dry Tr i lby  Wash Basin, t he  flood control  

r e se rvo i r  behind McMicken Dam. 
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The alluvial fan slope area, across which the proposed road will be 

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

split-flow channels, and overland sheet flow. The some of the washes 

intersecting t h i s  section of the road are incised with well-defined, 
s table  ridges in between, however, many washes crossing the road are 

wide and shallow braided channels or areas of overland sheet flow i s  

unconcentrated and the contributing area often d i f f icu l t  to define. 

The roadway in th i s  phase i s  almost ent i rely located on s t a t e  land 

leased for ca t t l e  grazing. The State  Land Department in addition t o  

the Maricopa County Highway Department, set  i t s  own design c r i t e r i a  for 

c a t t l e  crossing locations and sizes,  fencing, drainage, and the 

location of median openings. 

111. PROPOSED DEVELOPMENT AND DRAINAGE SYSTEM 

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

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

designed with a 70 mile-per-hour design speed and t h a t  crossrcad 
drainage structures are t o  be designed for a flow of a 100 year, 1 hour 

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

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

collection channels along the upstream side of the road to co l lec t  

overbank and sheet flows and direct these flows t o  the the main 

channels. Concrete box culverts or pipe culverts are placed in main 

channels t o  carry stormwater under the roadway. The culverts have been 
designed t o  carry the runoff f r m  a 100-year storm with the headwater 

maximum at shoulder elevation. Pipe culverts are reinforced concrete 

pipes or CSP pipes. I n  those areas where the cover depth i s  betwen 
one and two feet  Class IV pipe was used for R C  pipes. Catch basins 

have been located at  sufficient spacing in the median to col lect  the 

water that fa1 1s in the median to prevent runoff from overtopping the 

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

the 10 year storm. 
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The proposed drainage system for Phase I can be broken in three parts 

Station 0+00 t o  260+00: 260+00 to  294+00 and 394t00 to  492+50. 

Station 0+00 to  260t00: Consists of 8942 acres in which runoff i s  

generated from the mountain slopes of the White Tanks which flows north 

towards Tril  by Wash across the alignment of the proposed parkway. 

Runoff i s  par t ia l ly  contained in numerous washes during a low intensi ty  

storm, however higher runoff events overflow the banks and join sheet 

flows from adjacent f l a t  areas without defined washes. 

To accomodate the State Land Department's request t o  design the road 

with minimum impact on existing environment (minimize cuts and f i l l s )  

and to handle the sheet flows intercepted along the proposed road, a 

series of col lect i  ng channels and detention basi ns were designed which 

collect and route flows to culverts located on the major existing 

washes. Easement constraints on the s ize limitation of the detention 

basins resul ts  in a negligible impact or peak flows during the 100 year 

event. They will ,  however, act as col lector system and should reduce 

the peaks for  the smaller m r e  frequent runoff events, 

Increased runoff i n  existing washes downstream of proosed cul vert s 

which i s  a natural consequence keeping the highway dry during a 100 

year event and the associated high velocities and possible downstream 

erosion, concerned State  Land Department. The series of upstrem 

detention basins were proposed and approved as a means of minimizing 

the impact of the overland sheet flow that i s  intercepted by the road 

and diverted and added to the flows in the major washes. 

Station 260t00 to  394+00: This area i s  located over highly irregular 

ground, where drainage requires numerous b u t  easi ly  located culvert 

crossings. Culverts were designed based on the allowable head that  

could be achieved by the existing ground configuration since the 

o f f s i t e  drainage areas were too small to delineate separately on 

Exhibit 11. 
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Stat ion 394+00 t o  492+50: This area i s  on r e l a t i ve ly  f l a t  ground 

draining eas t  i n to  Tri lby Wash Basin w i t h  the  parkway center l ine  

para l l e l  t o  the natural d i rect ion of flow. Only two s t ructures  have 

been designed, one a t  S ta t ion  473+10, a Double 10/10 C B C  sized to  ac t  

as a leveling mechanism s t ruc tu re  within the  McMicken Dam reservoir  

area. The second s t ruc tu re  i s  a t  S ta t ion  491+68 a bridge across t h e  

Beards1 ey Canal . Between S t  a.390+00 and 412+00, the southside road f i l l  

i s  being rip-rapped and a shallow "vee" channel provided for  flows 

coming out of Area 46. The braided wash flows northeasterly u p  against  

the  shoulder for  several hundreds of f e e t  before turning t o  the  

southeast  away from the parkway. The r ip-rap and channel will carry 

the  flow and protect the road unti l  natural ground f a l l s  away from t h e  

road where the  water will be directed away from the road a t  

approximately St  at ion 412+00. 

The design speed l imi t  of the parkway eas t  of the dam c r e s t  was reduced 

t o  60 MPH for  t h i s  section t o  reduce t he  high f i l l  necessary a t  the  

approach t o  crossing the dam i f  the design speed were maintained a t  

70 MPH. 

Channels are being sized w i t h  a t  l e a s t  one half a foot of freeboard. 

A s e r i e s  of catch basins w i t h i n  the  parkway will in tercept  s t r e e t  

runoff from the  parkway along superelevated sections and convey i t  in to  

s i de  di tches .  

Future development upstream of the  roadway may increase runoff frun 

present conditions, however, i t  will not a f fec t  the performance of t h e  

hydraulic s t ruc tu res  on the  project  because design di scharges were 

derived using projected fu tu re  condition runoff curve numbers in  

addit ion t o  County retention requirements, which are designed to  
prevent an increase in runoff. 

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

however, the  proposed project will have minimal effect  on drainage 

flows and flood levels  except f o r  the  southside channel h i c h  wil l  be 

benef ic ia l .  In the case of areas of unpredictable s p l i t  flow the  road 
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wil l  improve the developabil i ty of downstream areas i n  between the  

culver ts .  The road will cutoff or convey flows in a well defined 

location which will permit e a s i e r  and s a f e r  planning and development of 

these areas. 

A separate hydrologiclhydraulic design analys is  report was done f o r  the  

Flood Control Dis t r i c t  of Maricopa Conty and t h e  Arizona Department of 

Water Resources to evaluate the  e f fec t  of the proposed parkway on the  

dam and reservoir .  An application for a safe ty  permit has been f i l e d  

with the  Arizona Department of Water Resources f o r  the project .  

IV. ANALYSIS PROCEDURES 

Watershed areas for  the area draining across the project are delineated 

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

map. Watershed boundaries were also confirmed w i t h  orthophoto quads 
and w i t h  contact pr in ts  of the  s t r i p  ae r ia l  photography used for t he  

topographic mappinq of the road alignment a t  a scale of 1"=400r.  

Peak discharges for  the smaller watershed areas were determined using 

t he  Rational formula and the  Corps of Engineers HEC-1  Computer Program 

w i t h  t h e  SCS runoff curve number and dimensionless unit hydrograph 

options was used f o r  the  larger  areas w i t h  more than one soil  group 

type. The drainage areas on the  slopes of the  White Tank Mountains 
were assumed to  have curve numbers of 92 based on "D" hydrologic soil  

group and f i v e  percent desert  brush vegetat ive cover. The f l a t t e r  

dese r t  areas were assumed t o  have a curve number of 83 i n  an 

undeveloped condition, based on "B" hydrolo'gic soil  group and 15% 

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

account f o r  a potenti a1 increase i n  runoff due t o  future 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 0.43 was used in the ra t ional  method 

ca lcu la t ions  instead of the undevel oped deser t  runoff coeff i c i  ent of 

0.35 t o  account for  fu tu re  development (value obtained by using City of 

Sco t t sda l e ' s  Figure 2-21.). 
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Times of concentration fo r  each drainage area were determined using 

Figure 3-1, i n  t he  Appendix, for  flow in the  washes and Figure 2-8 fo r  

over1 and flow (ve loc i ty  in parenthesis  on calcula t ion sheets) .  See 

Table VI for  assumed conditions. TLAG i n  t h e  H E C - 1  calculat ions i s  0.6 

TC. A precipi ta t ion value of 2.55 inches fo r  the  100-year, one-hour 

duration storm were determined using the nearest  s t a t i on  (Buckeye) see 

Table 3-1 in the Appendix. Rainfal l  i n t e n s i t i e s  f o r  the rat ional  

method were obtained from Figure 3-2 i n  t h e  Appendix. 

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

contributing area assumptions used in the design of the parkway 

drainage s t ruc tu res  so t ha t  s ign i f i can t  upstream diversions frcm one 

area t o  another are not made. Natural conditions i n  some locations a r e  

such t ha t  a minor unintential improvement in the  wrong location could 

cause a s ign i f i can t  major diversion of flows. 

Runoff hydrographs were combined a t  the concentration points of the 

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

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

100-year peak flows and the c ~ ~ l v e r t s  designed t o  carry the  flows under 

the  road are shown in Table 11. Copies of the HEC-1  computer runs 
are included i n  the  Appendix. Rational method design forms for small 

drainage areas are included in the Appendix. 

Concrete box culver ts  and pipe cu lver t s  were designed using Hydraulic 

Engineering Circulars #5 and $10 fron the  U.S. Department of Ccmrnerce, 

Bureau of Public Roads. Culvert design forms a r e  included i n  t h e  

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 i en 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  2.0 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 f ee t  of median length ( Q  

= CIA = 0.35 x 6.6"Ihr x .37 acres = 0.85 c f s ) .  The runoff coef f i c ien t  
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 the  slope i s  a t  the  
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minimum. Containment dikes were placed immedi a te ly  downstream frcm 

median catch basins t o  provide pondi ng depths of 0.36 fee t  above the  

top of the gra te .  In many cases the  15 inch pipes cdn't r n a i n t d i r ~  t he  

minimum veloci ty  of 3 fps des i rable  for  s i l t  carrying purposes because 

of the small discharges being in tercepted,  however, the small 

discharges will not cause much erosion and the  medians should stab1 ize  

a f t e r  several rains and runoff should be s i l t  f r ee .  

Pavement drainage and catch basin calcula t ions  are  summari zed in Tab1 e 

I I I .  The amount of runoff intercepted by the catch basins were 

determined using the equations on the  page following Table 111. The 

s i z e s  and spacings were selected so t h a t  the  width of the water spread 

across the s t r e e t  will generally leave 2 lanes of roadway dry in a 100 
year storm. Since the county requirement was only fo r  the 10 year 

stom for  pavement drainage, several areas where spread or i n l e t  

capaci ty  sf i gh t l y  exceeded our design c r i t e r i a  was accepted. 

ADOT recammendations obtained from 1972 Training Manual were used as a 

guide i n  evaluating the need fo r  scour protection a t  the o i t t l e l .  of 

cu~ t lve r t~~ .  Culvert ou t le t  veloci ty  was compared t o  natural channel 

ve loc i ty  see  individual culver t  cal cul a t i n  sheets) .  Natural channel 

ve loc i ty  ca lcula t ions  are located in the  appendix. If the out le t  

ve loc i t y  was l e s s  than 1.5 times the  natural or  the  drainage area s i z e  

l e ss  than 64 acres no protection i s  required. In no case did out le t  

ve loc i ty  exceeded natural by more than 2.5 therefore  energy dissapators 

were not recommended. A quant i t ive  scour analysis  was done when ou t le t  

ve loc i ty  exceeded 1.5 times natural and the contributing area was 

gbeater t h a n  64 acres. HEC-14 procedures were used, as recommended, 

results a re  shown i n  Table VII. Areas with an as ter isk  in Table VII 

have less than 4.0 fee t  of scour depth or don' t  need ou t le t  protection 
based on t h e  ADOT recommendations referred to  above. 

Grouted r ip-rap aprons which are being ins ta l l ed  t o  the end of t h e  

wingwalls on a1 1 box culver ts  wil l  protect  the culvert  where depths of 
scour are greater than 4.0 fee t .  The apron will move the location of 

potent ia l  maximum scour depth downstream away frun the end wall 

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

concentrat ion before out1 e t t ing  into the  natural channel . 
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The recommended procedure contained in HEC-14 i s  to  provide a t  l e a s t  

minimum protection and then inspect the ou t l e t  channel a f t e r  ~ a j o r  

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

we have more than complied w i t h  by having a minimum 4.0 fee t  cut off 

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

Roadside ditches and improved channels were evaluated for scour 

protect  ion by determining velocity a t  the  design discharge f o r  channels 

and bank fu l l  discharge for  roadside ditches.  Based average soi l  

condi t ions  and maximum permis-sable ve loc i t i e s  (from SCS Stnd. Drwg. 

Ho. 7-N-20104 i n  Appendix) i f  channel veloci ty  exceeded 5.0 fps  o r  

d i t ch  f low exceeded 6.0 general l y  l in ing or ins ta l  l a t ion  of drop 

s t r uc tu r e s  or  a combination of both were recommended. (See calcula t ion 

sheets i n  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 t ha t  ditches 

muld be bank f u l l  ( t o  edge of road shoulder) when i n  m s t  cases t h e i r  

i s  not a large enough contributing area t o  f i l l  the ditches. On t h e  

downslope side of the parkway in m s t  cases no ditch calculat ions wer? 

performed because of the  small quant i ty  of runoff h i c h  will be carried 

i n  these  ditches.  Pavement drainage i s  general ly  the only runoff 

enter ing these  ditches.  

AR additional f ac to r  applied t o  evaluating the  need fo r  protection on 

t h e  uphill  roadside ditches was also the  amount of contributing area.  

In many cases i f  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  s teeper  sections of roadside 

d i t ches  are  also only col lec t ing pavement drainage, and would never 

f low f u l l ,  therefore,  protection was not recommended. 

flanning's "nu values fo r  roughness used were: for  natural channels a t  

culvert cross ings ,  0.035; improved earthen channels 0.03; lined 

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

r o u t i n g  i n  t h e  H E C - 1  modeling, 0.03. (Reference CHON, Table VI I I  i n  

Appendix .) 
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VI. APPENDIX 



A. TABLES 



TABLE I 

ESTIYATED RETURN FZXIOES FOX SSHXT-DURATION PRZCIPITkTION I N  ARIZOljh 
( Inches ) 

1 

S t a t i o n  : suckeye 

L a t i t u d e :  320 22' 

- 
Lonni tude:  f l 2 0  351 

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

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

5 min. 

10 min. 

1 2 

15 min. 

30 min. 

0.74 

0.52 

0.73 

0.92 

0.37 

0 .51  

0.91 

100 5 

0.19 

0.76 

1.05 

1.29 1.13 

0.46 

2.42 2 h r .  

1 h r .  

10 

0.29 

0.27 

0.97 

1 .45 

1.26 

1.59 

2.72 0 .68 

0.65 

0.72 

0.57 0.39 

t 

1.56 

1.98 

1 .79 

2.27 

3 h r .  

6 hr .  

12 h r .  

24 h r .  

0.66 

2 5 

0.41 

1.02 

1.14 

1 .25 

2 .01 

2.55 

0.71 

0.79 

0.86 

0.93 

5 0 

0.E9 0.60 

2 .11 

1*i3 1 
1.41 

1.02 

1.69 

-. 1 49 

1.15 

L 

1.36 1 5 / 2.49 

1.79 2.89 

3.30 

3.67 

2.23 2.56 

1 . 6 9  2.04 I 
4.05 3.10 

7 

3.57 

i 

2.26 

2.54 

2 .81  

2.92 

3.24 



T A B L E  II 

SUN VALLEY PARKWAY 

PHASE I 

CULVERTS AND DETENTIONS 

CULVERT S T A  S I Z E  

4+30.50 10/3 CBC 

26+06.25 10/3 CBC 

30+35.20 2-49IrX33"CSP 

33+07.50 28"XZO" CSP 

36+92.50 6-10/4 CBC 

38+84.50 2-10/3 CBC 

45+39 10/8 CBC 

47+60.25 35"X24" CSP 

51+76.50 35"X24" CSP 

5-12/4 CBC 

5-12/3 CBC 

74+15 4-10/3 CBC 

79+21.50 10/3 CBC 

84+6 7 4-10/3 CBC 

99+09.75 10/3 CBC 

102+17 6-12/4 CBC 

106+83+50 6-12/4 CBC 

110+99 5-12/4 CBC 

114+09 35"X24" CSP 

116+05.50 10/8 CBC 

124+23 2-42"X29" CSP 

127+67 35"X24" CSP 

136+16.50 3-42"X29" CSP 

146+50 3-8/3 CBC 

154+43.50 4-35"X24" CSP 

19 7+74.50 6-12/6 CBC 

207+57.50 6-12/8 CBC 

210+68.50 2-42"X29" CSP 

236+91 3-8/3 CBC 

NOTES 

CATTLE CROSSING 

THRU DETENTIONS 

THRU DETENTIONS 

THRU DETENTIONS 

THRU DETENTIONS 

THRU DETENTIONS 

THRU DETENTIONS 

THRU DETENTIONS 

THRU DETENTIONS 

THRU DETENTIONS 

CATTLE CROSSING- 

CAP 650 CFS 

THRU DETENTIONS 

THRU DETENTIONS 

CATTLE CROSSING 

THRU DETENTIONS 

CATTLE CROSS I NG 



SUN VALLEY PARKWAY 

PHASE I 

CULVERTS AND DETENTIONS (CONT. ) 

CULVERT STA. SIZE Q l O O  HW 

254+82.50 - 4-1014 CBC 740 3.4 

260t98.50 6-1216 CBC 2376 5 

264+9 9.50 2-42"X29" CSP 76 2.9 

279+17 4-813 CBC 5 12 3.1 

282+90 2-28"X20" CSP 22 1.77 

304+1.3 4-1014 CBC 1200 4.9 

307+78.50 2-28"X2O"CSP 3 0 2 

310+12.50 2-28"X20" CSP 3 4 2.4 

312+27 2-28"X2O"CSP 28 1.9 

315+02.50 28"X20n CSP 15 2.0 

316+36.50 1018 CBC 420 8.1 

3 18+88 28"XZO" CSP 12 1.7 

320+57.50 42"X29" CSP 65 5.5 

42"X29" CSP 

28"X20" CSP 

42"X29" CSP 

42"X29" CSP 

49"X33" CSP 

2-1018 CBC 

3-1013 CBC 

2-42"X29" CSP 

2-49"X33" CSP 

48" CSP 

72" CSP 

60" CSP 

28"X20" CSP 

28"X2OU CSP 

TABLE I I  (cont.) 

NOTES 

THRU DETENTIONS 

THRU DETENTIONS 

THRU DETENTIONS 

CATTLE CROSS1 NG 

(FULL CAPACITY Q )  

DICTATED BY GROUND 

CONF . 

36" CSP 7 8 6.9 DICTATED BY GROUND 

CONF. 
24" CSP 3 0 4.5 

42"X29" CSP 2 1 1.8 

2-10/10 CBC LEVELING DAM 

STRUCTURE. 
BRIDGE BEARDSLEY CANAL 



TABLE Ill 

Ar izona Depar t2ent  o f  T r a n s p o r t a t i o n  

PAVEHEHT DRAINAGE CALCULATIaN REFORT 

L?C;:![]:.i DATA 
H l g h ~ a y  Sun Vaiiey Parkuay 
L o c a t l a n  !tiass 1-B 
P r o j e c t  tic. 853840-6 

CESIGN DATA 
Frequency :OCI yeirs 
P6:3.3! ~ n .  ??&: 4 .28  i n .  Pi: 2.43 in. 
T i a l l )  n:,@.Ulh 
C j r b  Height: ( 9  

I F ~ O Z  TO i W :.A. C Tc I d Qc Ot SO Sx 2 :  C' T I 
! S t a t i o n  St-at ion ( f t . )  (Ft.) ( a r c . )  (8in.i i in !hr )  1cts1 i c f s )  (cfs:  i f t / f t j  (ft!t t; cft.i (fi.1 I 

h f ~ c -  i ._ . -_d.  Y Aepys:c2 v e l o c i t y .  
i 8  : H~niays q ra t e  1?ngt.h, requi i '~z5. 
t p  : Leng th  o r  g r a t e  p r a v ~ d e ~ j .  

C i c q q i n g  r z c t o r  r 50 4 
Dept i i  o t  Gra te  Bar 1 0.27 f t .  

S : Denote S i n g l e  G r a t e  Catci i  k i n  
D : Denote Double G r a t e  Catct i  bas in  



TABLE Ill (cont.) 

FORMULA USED IN PAVEMENT DRAINAGE CALCULATIONS 

(TABLE 111) 

D.A. = L x W / 43560 - * 
Q = 0.95 x I x D.A. 

D = [ Q t x N x S x ]  3/8 

0.56 x (S,)0.5 1 

D = Thickness of G r a t e  
b 

G u t t e r  Depression = 2" 



TABLE IV 

LfVCATiON DATA 
.Ciigh::ay Sun V z l l e y  Par),w.:y 
t o c $ t i a r ~  y h a ~ ?  1-,A, 
Project, N3. 853!:40-6 

DESiGt !  DATA 
F r e q ~ j e n c y  r 100 y e a r s  
.rt, = J.:)! I:!. Pi'.l s J . "n I .  ' Fi - 2 . 4 3  iir. 
AH& r 0 .36  f t .  

I 7 ' .-T ,< ' 1 ;$:?L; 18415 j . f !;.., 14.5 . 0 . J j  29.0 ;. . 2 , ?I l - 7 ~  .: 7 ,- :: ,:!:. p - .  : -  .. - . . . ? -  
. , , e . , . , , i , + . ;  .. ' I!: , , .  --. 117 ,-, .a-. ;: .-.= - ' ,  : . . ' i i . '  

! 
1 j,>:;: I , ?$l!!,j; 2222 2.5 0.74 0.jj 33.5 3 . 6  0.9;2 v cnj0;! .'.- 

I . - +  ! 22 2.c; 2.21 1.11 
I 

- - ; 22765; 22400 j ; 14.5 ; r.35 27.; .: 1 5 73: .! - .ip - .. . . i : . ,, L 2  
:, ! I ,  .-. ".) , S . i V  ; *S(; 



TABLE 
A$IZOE!C! iiIGHir'4Y DEPARTHENT 
STEUCTUZE: zECTI;:!ii 
HYDRAULICS BEAt4CH 

LGCAT iON D A T A  DCSIGH DATA 
H i ~ h l j a y  S!yn V a l l e y  ,Farb~:ay  F requ fncy  100 yssvs 
! C C ~  t i o n  %?se I-A (Cf i f i ! . ln~e)  1 ? . $  P ! r 2 . 4 j i r ~ .  
t r o j e c t  89. 8-50: 49-6 AH;!: 3.56 r r .  

?i!N(:FF CAkC.I:kATjC!;ii - 

I --p.:-r 
I 

, Ji<,j2 f """ * 2 . 1  f i - -  " y o  
.,'. ;;.- -..I3 L !  .c.! 4 . j  i:7 v j, *.<-A - " ,. n - , : .s.UU3+0 20 20 .. ..L',. U.LII u.12 

1 I 
t -,.-.. _ I . .  .. '; . 3262.5 i 5 O.;.!, 63.5 ;.i 0.558 V ~ . 0 3 3 4 0  20 2; 0.03 2.2: 5.65 

I 

I ::"[! - r 7 . .  i < . r -  
2 ,.;.. . - . - - -  a .; j).ji,< I i l . 2 ~  < 0.35 9 -35  iP .2  ;.P 0.658 V G.ggO?? 25 20 0.0; :,.id 1.00 

; xc!qd:> <:7t ,-  . 36660 1 1111 13.5 0.57 : :  ii.1 5.2 6.673 V C2:2'?0 22 29 0..$: : 1.0: 
1 

-.- 

.. . ~ c r ~ c :  i. cff?iii!!e P a ~ i a e t p ~  Q! a[;(;T C - I C  3 
i ;'I . . . .. . . I.,. j 5  

> ,  <: : " $ :  i.. . - . 1.9:. i ~ ~ i ~ t  Q 22 f i-.+- * r : . !  p i ! . -  i c : >  .... - ulr , r  t " . L - F  - -: -. -: 
.....,- i .d; , !!  Gasin 1 I?.:: f t .  

I i:p" ( C f 5 \  , .. F : 3 8 j  A " .  . : . ;><,; ti?'"'. I 



TABLE IV (cont.) 

A S I Z B I J A  HIGHWAY DCPARTHENT 
STRUCT!j6ES SECTION 
!i'ERAcliCS EF;ANCH 

HEDIAII DEAItjAGE WORKSHEET 

I I 
! $1?:2 46575 1 17&3 14.5 C.5'2 0.35 44.0 3 . 0  0.616 V G.90$55 20 ?CJ 0.03 0 .21  0.;7 1 
I I ; / A 3 7  - , 4 6 6 7 5 ;  732 4 . 5  0.24 2 .35  1Q.9 [,.t; 9.56: V z.g?QC@ 2.f! zfj 0.03 3 - 1 5  1 . 2 5 ;  
I I I 
1 
! j i 4 ~ ;  4;;524 j 1 3 7  5 3.37 . 16 . i  5 .  f i g  v :.0!:7,5 2: 20 g.g; ?.I:; 1-14 ; 
I 

!----------------'----------------------------------------i---------------------------------------------------------------l 

T---------------------------------------------- 
I I ) j g t ~ ~ :  i ,  E f f e c t i v e  Pa,-iz$er o f  C - 1.5.60 : rta:i0fi j I n l e t  Q iy2t.e 5 DiCp ! Erare C a t c h  aas ln  r 9.27 it. 

r l  , Typr ( c f s j  !:ti Elsv. Ele?. t l ? y .  
1_--------------_1----------------------------------------------l . . 
I --. 2 .  Cicg lnq  Factor I 50 

.>;3!+43 1 C-15.6 0.672 '2.1j3 1443.08 1549.21 1349.34 1 
I !  I I 

I 3. : &!:3[? cat(:t! b a s i e  ia sag. 
I ,i57+6rJ ; c-1:.3 1.075 2 !"'? 1 ! I2  "C ..,,: :--. . ; J  !<i!.O3 j4!1.21 1 

1 I 
I 



TABLE V 

PROJECT NAME J ~ f l  f ih~r / ( ,  7Xby- M ~ - t r j T :  9 0 s  NO. BQ84@ - L  

J.€K%-V?/LJ& 2&1& 2 DATE 34'7 



TABLE V (cont.) 

P R O J E C T  NAME PdLL- y k ? ~ Y -  phh . /~  
. - JOB NO. BJ-OBqd-, 

. ~ ~ ~ f l m ~ Y  Zlfs//v - b/XF ~~VERFLDW -luk71 @ C L D ' ~  DATE 3- 8 7 



3 +/ TABLE Vl 
PROJECT NAME - - ~ r / n  h $ / ? > ~ < g  KJPROJFLF ,JOB NO.&~CP//O-~ 

7' J 
te$r7e~f  - DATE kt?/-, /787 

.- 

. . 

3 



TABLE V I  (c0nt .1 
PROJECT NAME - S u n  L / d / / a ~  6 r k w a y  JOE NO. 85-Z"YD-4 

I 

E%7-5e- -2 DATE d~6 



TABLE VII 

Sijrl t/~!!?y Parkway 
Phase  I-A; 1-8 

Cg.iveyt Oa t l c i .  Scour C6icu!atiorl 
........................................................................................................ 

; C ~ ~ V E R ~  f S I Z E  I I I I -- I I :C<rgR I I 

i!I;'CAi:!$( C.8.C. Pipe ~ i . !  I ; ? !  3 Q i! I t T~ /---------------------------------I 

I I n I I I 
I I 3 I I I P ~ p t h  ;jidi.h i e n ~ t h  :a:. ( 

I I 'n* I { f t )  ( in) [f:! ; ( c i s )  ;C.B.C. Pipe  I , @ l , , )  (;:in) itis i f i . 1  21, if:) ( f t )  0.4 t is  ( 
i________l_____---------------------I------l--------------!------------!---------------------------------~ 

1 :(,to$ ( 1 -  10 1 3 2 - 2 0  1 177 ( 1.558 - f 33 316 1 2.40 44 -09  53.97 25.53 ) 
f 36t9.3 ( 6 -  10 x 4 2.30 f 141 f 1.17: - f 3 0  Jig '" 9.60 41.35 ,',? -.-.-i ' ?  ?<.::5 ( - - 1 33+$5 ( 2 -  10 1 5 1.90 ( 116 f 1.220 - 1 30 1 ,  1 . 1  i8 .14 5 5 . 3  22.33 ) 
I i 1 + 8 8  14- 10 !: 3 2 - 0 0  i ( 1.145 - , 30 - 316 f 10.71 35.89 j2 .30  2 1 . 3 2 ;  
f 7 8 t 2 2  11- 10 x 3 ! . 7 0 :  1 2 j f 1 . 1 9 6  - f 30 3 1 h i l 1 . 6 9  45.32 61.01 2 5 - 4 0 ;  
) 84+(,7 f d -  10 x 5 2.50 1 154 i 1.222 - ( 33 316 ( 8 - 8 4  3L .37  57.43 22.'77 ( 

f yjtio fi- 13 3 l . 9 0 :  1 1 6 1 1 . 2 2 0  - f 30 3 1 6 ;  8 - 7 7  33.3; 55.91 2 2 . j 6 1  
i 102+11 ( 5 -  12 x 3 4 L . , J  I ?  I 205 ( 1.509 - 1 30 316 f j5.64 51.05 71.21 29 -48  
, . - .  
i i ~ t 2 + 1 7  f 3 - ~ i 3 ; ~ 2 ?  1 . 2 0 :  2 8 1  - 2 . 7 4 1 1  33 2 1 6 ;  6.?8 45.9;3 57.11 : 2 . 2 4 (  
( 15;,+51 f3- 8 x 3 2.19 i 117 i 1.442 - 1 30 31(, 1 8.41 J9.61 56.05 '^ ?: .L~L  " I I 
1 20?+58 16- 12 8 4 - 3 0 ;  291 ) 0 . 8 $ 2  - ) 30 3 1 4 ;  1"' r 9 . ~ ~  50.57 79.42 31.77 f 
f 2;ih+73 13-. 9 r 3 1.60 i 80 f -.J& I 7" - ( 30 216 ( 6.42 3 . 5 5  54.74 ?!.PO 
i ?54+33 14- 10 x 4 2 - 2 6  i 135 1 1.185 - ) 50 ,316 ; iC.10 42.35 (,;.07 7.7 - - . & J  5 -  ' ! -- I 260t9P ( 6 -  1 2  x 6 3 . 2 0 ;  2 3 0 ( ! . 0 ! 0  - I 20  - 3 i 6  ( 1 2 - 9 4  47.:37 75.70 jg .23  f 
1 ?,d+>?'? 
I L O .  . .  7 - 4 3 ~  - 27 i . $ g (  2 ? )  - 2 . 1 3 0 ;  39 3 6 1  6 - 4 2  3 7 : s  . .- d s Q A  , -  13 , ._: ?Q ' I 
1 :!~+1; (9- 8 I 3 i . Y Q 1  9 9 1 1 . 3 7 6  - , ' j 0  - 316 -. ( ;;..jq ; .  54-56  2 j .73 ( 

) zGJt13 ( A -  10 x 4 2.30 f 231 ( i . 5 0 3  - ) 39 316 1 i i . 2 0  53.62 74.85 29-84 ) 
t 32!+30 ( 1-33:; 27 2.2? ) 69 f - 3.742 f 30 316 f 9 - 6 2  5 ? . 3  70.20 22.08 f 
1 ;37+25 ( j -  10 x 3 2.19 f 154 1.436 - i 33 316 ( 7.42 9 58.31 25.33 f 
1 35?+72 2 - . 5 0 x j i  1 .70. )  4 5 ;  - 2 . 3 6 7 ;  20 2 1 6 1  6.19 24.2'! 51.30 2 0 . 5 2 )  
I 7 i 7  
! .ddi'f26 1- 43 3.10 f 108 1 - 3.131 f 30 3i6 1 5.2E 3 . 2 1  109.66 $3.27 f 
( 3CQt18 f ; ;- 1~ I L  4.20 f 223 f - 2 . - s ic  /-"' I 30 316 ) 17 -22  112.21 144.66 57.87 1 
f 370tS2 i- 60 3.60 1 127 1 - (2. j04 ) 30 316 1 14.02 82.47 105.17 43.67 1 
I I I I ! I I 
1--------1--------------------------f------l--------------~------------1---------------------------------1 

!!ote: 1. Tli : T a i l  Water Dep1.h 
2. Q : Avurage maxiaun f low i n  30 minute  d u r a t i o n  t.i82 per one barre l  

i l . 5  m i n i ~ t e  each s ide  o f  i n s t a n e o u s  peak t ' l o ~ ,  a s s u a i n g  77% o f  the instantarisous peak floi.;). 





TABLE Vlll 
VALUES O F  TIIE ROUOHNESS COEFFICIENT n (continued) 34 

-- -- 

Type of channel and description 

C. EXCAVATED OR DREDGED 
a. Earth,  straight and uniform 

1. Clean, recently completed 
2. Clean, after weathering 
3. Gravel, uniform section, clean 
4. With short grass, few weeds 

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

deep channels 
4. Ear th  bottom and rubble sides 
5. Stony bottom and  weedy banks 
6. Cobble bottom and clean sides 

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

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

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

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

<loo f t )  
a. Streams on plain 

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

2. Same as above, but more stones and 
weeds 

3. Clean, winding, some pools and 
shoals 

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

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

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

floodways with heavy s tand of tim- 
ber and underbrush 

Minimum 
I 

Normal 
I 

I 

Maximum 

* C H O W  





Drainage  A r e a  - sq.  miles 

F i g .  2-5 

TIME O F  C O N C E N T R A T I O N  
F O R  

DRAINAGE A R E A S  LESS T H A N  10  SQ. MILES Soil  Conse rva t ion  Service 



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

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

i s  f i g u r e  is  a  g r a p h i c  r e p r e s e n t a t i o n  o f  t h e  i n f o r m a t i o n  p r o v i d e d  i n  p a r a g r a p h s  

PRECIPITATION AMOUNT, INCHES 
FOR A ONE-HOUR DURATION STORM 

FIGURE 2-21 



TIME OF CONCEN'JRATION 

F O R  
USE .WITH RATIONAL EQUATION 

Tc = TIME OF CONCENTRATION 
IN MINUTES. 

L = LENGTH IN FEET 
S = SLOPE IN PERCENT 
( K I R P I C H  - 1940) 

FIGURE 3-1 





S t r e e t s  

Asphal t ic  
Concre te  
G r a v e l  roadways & sh-oulders 

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

F l a t  c o m n l e r c i a l  - about  90% 
of a r e a  i m p e r v i o u s  

Heavy a r e a s  
Light  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  

Res iden t i a l  A r e a s  

Lawns  - f lat  
- s t e e p  

Suburban a r e a s  
Single f ami ly  a r e a s  
Mult i-unit  a r e a s  
Apar tmen t  a r e a s  

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

P laygrounds  

F i g .  3 - 3  

VALUES O F  RUNOFF COEFFICIENT C 



. .. . . . . 

Determine permissible 'c leor  woter velocity 

-1- 
2 . 4  6 8 13 15. 

rain Size in Inches 

I 

1 .  
i 

Figure 6-3 b 

REFERENCE:  D c s ~ q n  o f  Slable Channels A S C E Trans. Vol. 120 1955 , 
-- PRELIMINARY 

STANOARD OWG. NO 

7 - N - 2 0 1 0 4  

SHEET _L OF 

OATE:  6 - 5 8  

. . . . 
. . 

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

U. S. DEl'AR'r;\IEN'T of ACRICULTUKE 
SOIL CONSEIIVATION SEIIVICE ' 

E N C I N E E R M C  sad \ \ l ~ T E R S f I E D  P L A N N M C  UNIT 
POIITLAND. OREGOX 





HYDROLOGIC DESIGN 



ARIZONA HIGI-IMA Y D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SF~EET 
RATIONAL METHOD 

LOCATION DATA . . 

~ i g h t v a y  S u n  l / a / ~ Q  B P ~ L J C ~ ~ ~  County  .flhp/iflP8 
Loca t ion  Ff/asc -zL / 

P r o j e c t  No. 250840 - 6 Slat ion 
N a m e  of S t r e a m  37.4 /t20 

DESIGN DATA 

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

. Dra inage  Leng th  

E l e v a t i o n  
T o p  of Dra inage  A r e a  
A t  S t r u c t u r e  

Dra inage  A r e a  Slope 

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

/OO y e a r s  

4 // a c r e s  
A2 , a c r e s  

$'3 - a c r e s  
Zd@ b f e e t  

/ 726 f e e t  
/A74 f e e t  

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  PI = 1-hour Z,xK inche  s B I C ~ F ~  

-.r 

Time of Concen t ra t ion  Tc f4 m i n u t e s  

Ra in fa l l  In tens i ty  i k.8 i n c h e s l h o u r  

Runoff Coeff ic ient  . C1 - 
L 3  

Weighted  Runoff Coef f i c i en t  - c 8.43 

by G,x Date PPC, /5%?& 



ARIZONA HIGHWAY DEPARTMENT 

BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
BATIONRE METHOD 

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

. Dra inage  Leng th  

E l e v a t i o n  
T o p  of Dra inage  A r e a  
A t  S t r u c t u r e  

Dra inage  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 

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

172 @ f e e t  
167'3 f e e t  

inclle s 
inc he s 

2 -  i nches  

T i m e  of Concen t ra t ion  Tc / v  minutes  

Ra in fa l l  In tens i ty  i ~ 7 4  , i nches /hour  

Runoff Coeff ic ient  

Weighted Runoff Coef f i c i en t  
G 3  - c 4. a3 



ARIZONA HIGI.1WA Y DEPARTMENT 
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

Highway 5 ,  / s y P d  L+,t+..t, ;A - .  f C 0 u  n t  y - / F , J ~ ~ ~ / ~  ,--,:, ~ 7 ~ .  
L o c a t i o n  -G!i++5-+,, -5 1 
P r o j e c t  No. 

I 

dJ&840-& SLa tion 
N a m e  of S t r e a m  JO -hJ-o - 9;f& - 

DESIGN DATA 

D e s i g n  F r e q u e n c y  y e a r s  
D r a i n a g e  A r e a  4 ' '86 a c r e s  I ,  

, - 4 2  , a c r e s  

A3  a c r e s  
. D r a i n a g e  L e n g t h  7n0 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  f e e t  
~ t  S t r u c t u r e  /6?C f e e t  

4 

D r a i n a g e  A r e a  S lope  /,d 
\ * :c 

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

DESICN C O M P U T A T I O N S  

P r e c i p i t a t i o n  P = 1-hour  2. an 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 3.r m i n u t e  s 

i R a i n f a l l  I n t e n s i t y  3-L. i n c h e s / h o u r  ' 

Rulloff C o e f f i c i e n t  . 

- v3 
Weigh ted  Runoff C o e f f i c i e n t  C &'I 4.y 

Colnputcd  by GI 7f D a t c  ~ Z Z - . G Y <  / .i @&$.- 
L 



ARIZONA HIGI1FVA Y D E P A R T M E N T  

BRIDGE DIVISlON 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL M E T H O D  

LOCATION DATA 

30 f l  / / e7pb L I J , ~ ( ,  C o u n t y  LdM2 
L o c a t i o n  PJjUSp _Z 1 - / 

P r o j e c t  NO. 8 ' 8 4 0  -6 . I  SLation 
N a m e  of S t r e a m  srd /6+ 1'7 

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  S lope  

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

/Q a y e a r s  

A1 . 
A - 

' 23 a c r e s  
2 , a c r e s  

A 3  a c r e s  
8 f e e t  

( 7 4  f e e t  
1894 f e e t  

inclle s 
i n c h e s  

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  Pl 1 -hour  2.\rr  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 23 m i n u t e s  

i R a i n f a l l  I n t e n s i t y  4.6, i n c h e s / h o u r  ' 

Runoff  Coe f f i c i en t  . 

Weighted  R ~ n ~ f f  C o e f f i c i e n t  
- G 3  

C 16.42 



ARIZONA HICl.lh"A Y D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METI-lOD 

LOCATION DATA 

D e s i g n  F r e q u e n c y  
D r a i n a g e  A r e a  

. - 

. D r a i n a g e  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 C O M P U T A T I O N S  

/Bfl y e a r s  
*l . 3 7  a c r e s  

4 2  , a c r e s  

A 3  a c r e s  
Z J ' D ~  f e e t  

1 7 L ~  f e e t  
/67& f e e t  

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

P r e c i p i t a t i o n  Pl = 1-hour 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 19 m i n u t e s  

i R a i n f a l l  I n t e n s i t y  4 , i n c h e s l h o u r  . 

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

- 
Weighted  Runoff  Coe f f i c i en t  

b 3  
C 4. k3 

Computcd  by 6 / 7 7  Date  , /TBk - - 

L 



ARIZONA HIGIIW-A Y DEPARTMENT 
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SEIEET 
RATIONAL METHOD 

- Highway 5(Ih, 4 :  c o u n t v  / H ~ ~ ~ ~  r c-7.c.- 

L o c a t i o n  7-,4 as< i==/ - J  / 

P r o j e c t  NO. a/sddgO -6 Sta t ion  
N a m e  of S t r e a m  ---? 472 -?dfdd 

DESIGN DATA 

D e s i g n  F r e q u e n c y  
+ y e a r s  

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

*I ' 138 a c r e s  
.A2  , a c r e s  
443 c 

a c r e s  
. D r a i n a g e  L e n g t h  /&f l f lCJ  f e e t  

E l e v a t i o n  
T o p  of D r a i n a g e  A r e a  / P ~ O  f e e t  
A t  S t r u c t u r e  / J C q  f e e t  

D r a i n a g e  A r e a  Slope 
-1 2.z 'k .- 

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  

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

DESIGN C O M P U T A T I O N S  

P r e c i p i t a t i o n  Pl 7 1-hour 2, CJc 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 m i n u t e s  

i R a i n f a l l  I n t e n s i t y  3 .2 , i n c h e s j h o u r  

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

Weighted  Runoff Coe f f i c i en t  
c ;  - c @.q3 

Col-nputcd by ; 7. u 77. 73 /'5?5',$' 

L 
D a t e  ,&PK, 



ARIZONA H1GHW"A Y D E P A R T M E N T  
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL M E T H O D  

Highway S4fh hh%JL, Z7k,d;./gy c o u n t y  ,jj /7r, 
L o c a t i o n  -1 
P r o j e c t  NO. 8x8 840 - b Sta t ion  
N a m e  of S t r e a m  JT& 3Qt3-r 

DESIGN DATA 

D e s i g n  F r e q u e n c y  / B @  y e a r s  
D r a i n a g e  A r e a  *I . b e 3  a c r e s  

- .A2 , a c r e s  

A 3  - a c r e s  
. D r a i n a g e  L e n g t h  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  /'ID0 f e e t  
A t  S t r u c t u r e  /644 f e e t  

/ 4 P  7 c  D r a i n a g e  A r e a  S lope  

Precipitation 
P = 6 - h o u r  i n c  he s 
P = 2 4 - h o u r  i n c h e s  

DESIGN C O M P U T A T I O N S  

P r e c i p i t a t i o n  PI = 1-hour  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  / 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 i n c h e s / h o u r  

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

- b 3  
Weighted  Runoff  C o e f f i c i e n t  C 



ARIZONA HIG:IWAY D E P A R T M E N T  

BRIDGE DIVISION 

HYDROLOGIC DESIGNDATA SHEET 
RATIONAL R4ETHOD 

LOCATION DATA 

H i g *lma Y Son La ,/A Z-/-/'luz+ 
L o  c a t i  o  n y//7z~zr- ---*J 

Coun ty  
4' / 

P r o j e c t  No,  d J P O d ' ; 2 ~  -& SLation 
N a m e  of S t r e a m  J7A 331-05' 

. . 

D r S I C N  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 

DESIGN COMPUTATIONS 

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

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

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

R u ~ l o f f  C o e f f i c i e n t  

a c r e s  
/3 QD f e e t  

Ibq~ f e e t  
/“‘/ 9 f e e t  

i n c  he s 
i n c h e s  

\ 

Tc 9 m i n u t e s  

i ' .  inche  s l h o u r  

b 3  
Weighted  Runoff  Coe f f i c i en t  - C 0 -43 

Cot-rlputcd by L4z,. f7 *; +G +F -' D a t e  PF*'-T, G, ,:<& - .  



ARIZONA HIGHWAY DEPARTlMENT 
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA S H E E T  

S C S METHOD: P A R T  I 

LOCATION DATA: 
s7 

I 
e/ i " - 1  

Highway S u n  &7//~,29 / . ~ / - . 4 1 + ~ ~ 2 ; 4 ~ 0 u n t y  - , ,At8 , / * , /4 f i2  
L o c a t i o n  3 ;r,+' J' ,. 

P r o j e c t  KO. 8 ~ 3  @&&' oh Sta t ion  
N a m e  of S t r e a m  (i) JTA 3 6 ~ 9 2 - ? d r r ~ p - 7  - 

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  
 levat ti on 

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

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

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

h8 y e a r s  
s q u a r e  m i l e s  
f e e t  

f e e t  
f e e t  
X 
f e e t  

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

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

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

T P  = Kc)(Wf) h o u r s  

- - 2'627 c f s  

C o m p u t e d  by  (5) /ci Date  P+-.I/ ,. ,//.. i .";;5.;2 



ARIZONA HICH1V"A Y D E P A R T M E N T  

BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL M E T H O D  

LOCATION DATA . . 

High'vay SOB 7 / 4 9  /q7i/2,,,?i, C o u n t y  l+sii,(dB- 
L o c a t i o n  aaSP x/ J /- 

P r o j e c t  NO. 8 3-8849-6 SLation 
N a m e  of S t r e a m  - 'fT4 +s+3p 

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  S lope  

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 .  

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

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

/&o y e a r s  
6-9 a c r e s  

t 
a c r e s  
ac r-e s 

7300 f e e t  

LA!'& f e e t  
/d\fL f e e t  

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

- i n c h e s  

\ 

Tc 7' m i n u t e s  

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

R u l ~ o f f  C o e f f i c i e n t  . 
c 1  
c2 

Weighted  Runoff  C o e f f i c i e n t  
c3 - C d . 4 3  



ARIZONA HIGHJVA Y DEPARTLLENT 
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SI-IEET 
RATIONAL M E T H O D  

D e s i g n  F r e q u e n c y  /flQ - y e a r s  
D r a i n a g e  A r e a  A1 . M.2 a c r e s  I .  

- A2 a a c r e s  
A 3  a c r e s  . 

. D r a i n a g e  L e n g t h  $\rag 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  [7s?'t7 f e e t  
A t  S t r u c t u r e  f e e t  

4 

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

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

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  Pl 7 1-hour  . 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 17 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 6c, i n c h e s l h o u r  

Rulloff C o e f f i c i e n t  . 

Weighted  Runoff  C o e f f i c i e n t  
- L 3  

C 8\ 4 3  

Coi-nputcd by GI .T - .- 
L. 

D a t e  a ? ~ ,  / ' ' , O - ~ &  - .  



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

HYDROLOGIC DESIGN DATA S H E E T  

S C S METHOD: P A R T  I 

LOCATION DATA : 
. r - ,  I' 

Highway 5-// , ,K/-.u ~'?2;,.:~ C oun t  y  M>k / &Dz 
7 J L o c a t i o n  pbp=d - 1 /' 

P r o j e c t  No. 8 r f l P ~ B - h  Sta t ion  
N a m e  of S t r e a m  PZ 1 374 6 7t  3 3 7 XTZ-N~~QU 

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  
 levat ti on 

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

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

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

/DO y e a r s  
s q u a r e  m i l e s  
f e e t  

f e e t  
f e e t  
Yc 
f e e t  

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

DESIGN COMPUTATION:  
P r e c i p i t a t i o n  P = 1 h o u r  = inche  s 
C u r v e  N u m b e r  
Runoff Q = 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  h o u r s  
T i m e  of P e a k  T P  = W W f )  h o u r s  

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

748 cfs 4PR #LC- / 

- 
C o m p u t e d  by  c. ,,, .. Date  ~ ~ ? g d '  



ARIZONA HIGIlWA Y D E P A R T M E N T  

BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL M E T H O D  

LOCATION DATA 

C 
~ i g l l w a ~  d61n Z7//P3 /= cw I c oun ty  1 cor2 . 
L o c a t i o n  yha-CF 2-1 J / 

P r o j e c t  NO. X-GD PRO -b Sla t ion  
N a m e  of S t r e a m  7 4 + / ~  pEre~/r/d/~/ 

DESIGN DATA 

D e s i g n  F r e q u e n c y  y e a r s  
D r a i n a g e  A r e a  *1 ' IJ 41 3 a c r e s  * a  

- . A 2  , a c r e s  
A 3  1 a c r e s  

. D r a i n a g e  L e n g t h  6 660 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  
A t  S t r u c t u r e  

4 

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  

/dm f e e t  
/ A t 3  f e e t  

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

DESIGN C O M P U T A T I O N S  

P r e c i p i t a t i o n  PI = 1-hour  flf4'?- i n c h e s  

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

Rainfall I n t e n s i t y  

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

\ 

Tc 2 d '  m i n u t e s  

c; 
Weighted Runoff  Coe f f i c i en t  - C 8 *4fZ 

c f s  

Computed by 6 i 7  D a t c  p~d, /Ta0d - .  

i 



ARIZONA HIGIlWA Y D E P A R T M E N T  

BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

LOCATION DATA . . 

Y a , C a u n t y  / j 3 r , t j &  D2 
L o c a t i o n  2sp J J 8 

P r o j e c t  No. g~--@4' 4 e3 -,b Sla t ion  
N a m e  of S t r e a m  Jm 849L7 

DESIGN DATA 

D e s i g n  F r e q u e n c y  /PO y e a r s  
D r a i n a g e  A r e a  *1 ' 37~' a c r e s  * * 

, - 4 2  , a c r e s  
A 3  a c r e s  . D r a i n a g e  L e n g t h  9~7'947 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  
A t  S t r u c t u r e  

--.c 

D r a i n a g e  A r e a  S lope  
*\ 

WBQ f e e t  
1434 f e e t  

- 9 .  x 
Pr ' ec ip i t a t i on  

P = 6 - h o u r  i n c h e s  
P = 2 4 - h o u r  i n c h e s  

DESIGN C O M P U T A T I O N S  

P r e c i p i t a t i o n  Pl 7 1-hour  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 30 m i n u t e s  

i R a i n f a l l  I n t e n s i t y  4 . 0 .  i n c h e s / h o u r  ' 

* i 

R u ~ l o f f  C o e f f i c i e n t  . c1 
c2 

Weighted  Runoff  C o e f f i c i e n t  - C 3  C 0 . 4 3  

C o ~ n p u t c d  by &, 77 D a t  c ~ P C ,  /'qL?4/ 
L 

- .. 



DESIGN DATA 

ARIZONA HIGIlWA Y D E P A R T M E N T  

BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SI-IEET 
U T I O N A L  METHOD 

"6 Sta t ion  

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  S lope  

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

DESIGN C O M P U T A T I O N S  

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

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

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

R u ~ l o f f  C o e f f i c i e n t  

,- YL'G' 
. . 

y e a r s  
1 '  /P4 a c r e s  I s  

2 ,  a c r e s  

3 a c r e s  
8 3 ~ 5 ~  f e e t  

/ 7 H f l  f e e t  
/6/J f e e t  

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

z'JJ i n c h e s  

Tc m i n u t e s  

Weigh ted  Runoff  C o e f f i c i e n t  
/ b 3  

C " 43 

C o ~ n p u t c d  by k,77 Date  Dee. /Tflflk - .. 



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

HYDROLOGIC DESIGN DATA S H E E T  

S C S METHOD: P A R T  I 

LOCATION DATA: 
Highway S! /n  z 2 r k p , 6 7 ~ ,  C O U ~  t  y  /y/~cG/&pd 
L o c a t i o n  ,fi$+3>-- Z 1 1 / 

P r o j e c t  No. 848 - b' Sta t ion  
N a m e  of S t r e a m  ( 3  ) SPA W f O ?  ~ ? R c r / ,  

V 

DE SIGN DA TA : 
D e s i g n  F r e q u e n c y  
D r a i n a g e  A r e a  
D r a i n a g e  L e n g t h  
 levat ti on 

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

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

P = 6 h o u r  = 
P = 2 4  h o u r  = 

y e a r s  
s q u a r e  m i l e s  
f e e t  

f e e t  
f e e t  
V P  

f e e t  

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

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

- 

T P  = m)O?rf) h o u r s  

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

- T P  

- - 4f92. C ~ S  JEJ H EL-  / 

G( 7'- Date  ' pf7~/ ,:yk?d' Computed  by  



ARIZONA HIGHW-A Y D E P A R T M E N T  

BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SI-IEET 

U T I O N A L  M E T H O D  

LOCATION DATA 

N a m e  of S t r e a m  

D ~ S I G N  DATA 

D e s i g n  F r e q u e n c y  y e a r s  
D r a i n a g e  A r e a  A1 . 2q-6 a c r e s  

- * .  .A2 a c r e s  
A 3  a c r e s  . D r a i n a g e  L e n g t h  &Qo 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  1'40 f e e t  
A t  S t r u c t u r e  - / / I 3  f e e t  

4 

AJ ?? 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  i n c h e s  
P = 2 4 - h o u r  i n c h e s  

DESIGN C O M P U T A T I O N S  

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

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

2 . r  i n c h e s  

-. 
Tc sir m i n u t e s  

i Rain fa l l  I n t e n s i t y  4-4, i n c h e s / h o u r  ' 

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

Weighted  Runoff Coefficient - C ;  C 0 43 

P ~ a l i ' D i s c h n r ~ e  Q p  = CiA = ,ck CIS 

Co171putcd tY &, 77- D a t e  DQC, /95% - .  

L - 



ARIZONA HlGIIW'A Y D E P A R T M E N T  
BRIDGE DIVISION 

--4 

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

L O C A T I O N  DATA 

~ i ~ b w a y  S o n  7 B ~ k % > 3 c - ,  County M~~/>-~~ 
a .  Loca t ion  FJja cp- I J / 

P r o j e c t  NO. #IT@# 40 -6 SLation 
Name of S t r e a m  $74 / / o r  77 

DESIGN DATA 

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

. Dra inage  L e n g t h  

E l e v a t i o n  
T o p  of Dra inage  Area 
A t  S t r u c t u r e  

Dra inage  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  

/Qq years  

A1 . .k.q a c r e s  
.A2  , a c r e s  
A 3  a c r e s  

/b& feet 

/JJd f e e t  
f e e t  

inches  

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  PI = 1-hour  Z-JJ" i nches  

Time of Concen t ra t ion  
\ 

9. Tc m i n u t e s  

Rainfall In tens i ty  i. / , i n c h e s / h o u r  

Runoff Coeff ic ient  

G 3  - Weighted Runolf Coeff ic ient  C 4 4 3  

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

C o ~ ~ ~ p u t c d  by G.77 -/&? "., 
Date  gk'~, /-I... L?+ 



ARIZONA HIGHwA Y DEPARTMENT 
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
RhTLONAL METHOD 

- 'F 
a N  n h$'./h~f 

L o c a t i o n  J 2 j j 2 7 s e  ?-A 
-T /4' / 

P r o j e c t  No. &'-a'& 40- b S l a  tion 
N a m e  of S t r e a m  274 //4 f 0 q  

DESIGN DATA 

D e s i g n  F r e q u e n c y  /DO y e a r s  
D r a i n a g e  A r e a  *1 ' //.C a c r e s  

.A2 + a c r e s  
A3 a c r e s  

. D r a i n a g e  L e n g t h  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  /a f e e t  
A t  S t r u c t u r e  /8dJ' f e e t  

D r a i n a g e  A r e a  S lope  f . 9  YC 

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

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  PI = 1-hour 2-rr 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 /b m i n u t e s  

i R a i n f a l l  I n t e n s i t y  ' 1: 7 ,  inche  s l h o u r  

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

Weigh ted  Runoff C o e f f i c i e n t  
c ;  - 
C 0% +?J 



ARIZONA HIGHWAY DEPARTMENT 
BRIDGE DIVISION 

\ HYDROLOGIC DESIGN DATA SISMEZT 
RATIONAL IMETHOD 

LOCATION DATA 

Design F r e q u e n c y  
Drainage  A r e a  

. Dra inage  L e n g t h  

E leva t ion  
Top  of Dra inage  A r e a  
A t  S t r u c t u r e  

Dra inage  A r e a  Slope 

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

DESIGN C O M P U T A T I O N S  

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

T i m e  of Concen t ra t ion  

/ D B  . . y e a r s  

4 . ' ' 31, J a c r e s  B , 

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

f e e t  

/C/O f ee t  
i684 f e e t  

inclle s  
inche s 

Z'JC i nches  

-. 
Tc 2r minutes  

Rainfa l l  I n t e n s i t y  i 4 ,  inche s l h o u r  

Runoff Coef f i c i en t  

- b 3  
Weighted Runoff Coeff ic ient  C a.g.3 

C o ~ n p u t c d  b y  .G--, 6"- : ,. Date  ~/ 'FL< ./'q6?&, - .  - 



ARIZONA HIGIiWA Y DEPARTMENT 
BRIDGE DIVISION 

1 HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

L O C A T I O N  DATA 

C ' 1  , 

L o c a t i o n  ~ & , ? Y L -  -r ,/ . 1' ,' 
P r o j e c t  NO. 8~-8840 -6 Sla t ion  
N a m e  of S t r e a m  sm I 2 4 2 3  -7 ]z7,-.47 9 

DESIGN DATA 

D e s i g n  F r e q u e n c y  //I y e a r s  
D r a i n a g e  A r e a  A1 . J%.? a c r e s  t .  

. A 2  , a c r e s  
A3  I a c r e s  

. D r a i n a g e  L e n g t h  dZUa 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  
A t  S t r u c t u r e  

f e e t  
f e e t  

D r a i n a g e  A r e a  Slope 0' ---. "/e 

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

DESIGN C O M P U T A T I O N S  

P r e c i p i t a t i o n  Pl f 1-hour  Z.rf- 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 a@ 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 4  , i n c h e s / h o u r  
l i 

Runoff  Coe f f i c i en t  . c1 
c2 

Weigh ted  Runoff  C o e f f i c i e n t  - C 8 4 3  c3 

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

Colnputcd  by  6 z D a t e  ,%&(r, /'?uv . .., - .  



ARIZONA HICIiWn Y DEPARTiUENT 
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

LOCATION DATA 

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

, - 

, Dra inage  Leng th  

E l e v a t i o n  

DO y e a r s  

4 ' a* d a c r e s  9 . 
4 2  , a c r e s  
A 3  a c r e s  

9~fl f e e t  

T o p  of Dra inage  A r e a  / Y ~ O  f ee t  
A t  S t r u c t u r e  - q , ~  f e e t  

Dra inage  A r e a  Slope 

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

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  P1 = 1-hour 

T i m e  of Concen t ra t ion  

z. i nches  

\ 

43 Tc minu tes  

Ra in fa l l  I n t e n s i t y  i 'Ot/ . i n c h e s l h o u r  
*i 

Runoff Coeff ic ient  . C1 a 

- b 3  
Weighted Runoff Coeff ic ient  C 8.43 

Col l~pu tcd  by 6 7-7 Date  Dec, / y g d  - .  

'\ 



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

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL M E T H O D  

P r o j e c t  No. 
N a m e  of S t r e a m  . '  

DESIGN DATA 

D e s i g n  F r e q u e n c y  /@ @ y e a r s  
D r a i n a g e  A  r e a  *1 ' 4 7  a c r e s  1 .  

.A2  , a c r e s  

A3  a c r e s  
. D r a i n a g e  L e n g t h  ha%' 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  
A t  S t r u c t u r e  

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

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

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  

/?G u i e e t  
/fl9 f e e t  

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

zJr i n c h e s  

\ 

TC '# m i n u t e s  

Ra in fa l l  I n t e n s i t y  i 'f.7 . i n c h e s t h o u r  

Rutloff Coe f f i c i en t  

Weigh ted  Runoff  C o e f f i c i e n t  
- b 3  

C 6'. 9s' 

71 c f s  

C o l ~ ~ p u t c d  by 6, T Date  PPC~ 1986 - .  



ARIZONA HICIIW"A Y DEPARTMENT 
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

H i g ~ w a y ~ ~ 0 ~ n t y  ~ F 7 p j c ~ G m ~ f l ~  
L o c a t i o n  Fhjse ~1 J / 

P r o j e c t  No. dYCdg40 - 6 Sla t ion  
N a m e  of S t r e a m  . $7.4 7-fk-t Sp 

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  P1 f 1-hour  

/@o y e a r s  

*i a J3.L a c r e s  
4 2  , a c r e s  
r ' 3  a c r e s  

/ J O O  f e e t  

f e e t  
/r84 f e e t  

i n c h e s  
i n c  he s 

2. ./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  Tc -?d 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 z~ , i n c h e s l h o u r  

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

- b3 
Weighted  Runoff  C o e f f i c i e n t  C D .@ 

c f s  



ARIZONA HIGAIVAY DEPARTMENT 
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAIA METHOD 

PI . -  .. Lon 
. . -  . . 

DESIGN DATA 

Des ign  F r e q u e n c y  /M y e a r s  
Dra inage  A r e a  *I . T9-7 a c r e s  I , 

, - . A 2  a c r e s  
A3  I a c r e s  

. Dra inage  L e n g t h  1Jb0 f e e t  

E l e v a t i o n  
T o p  of Dra inage  A r e a  
A t  S t r u c t u r e  

Dra inage  A r e a  Slope 

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

DESIGN COMPUTATIONS 

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

A'/ 8 f e e t  
/sB b f e e t  

inclle s 
inches  

inches  

-. 
T i m e  of Concen t ra t ion  Tc 3 L  m i n u t e s  ' 

Rainfa l l  In tens i ty  i 3.8 , i n c h e s / h o u r  
l i 

Runoff Coeff ic ient  . c1 
c2 

Weighted RunofI Coef f i c i en t  - C B4 f3 
c3 - 

C o l ~ ~ p u t c d  by &z 77 Date p e ~ ,  /??fldF - .. 

'-L 



ARIZONA HICHwA Y DEPARTMENT 
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SI-IEET . 

RATLQrUnL h4ETNOD 

. . 

Project Na. Sta t ion  
Name 01 Stream !TS-R-/4-3 - 
Design Frequency 
Drainage A rea 

, - 
A1 
.A2 

. Drainage Length 
A3  

E l e v a t i o n  
Top of Drainage Area,  
A t  S t r u c t u r e  

--C 

3 %  Drainage Area Slope 
-1 

Precipitation 
P = A-hour 
P = 24-hour 

DESIGN COMPUTATIONS 

1.0 
y e a r s  

47.7 a c r e s  t .  

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

0 0 0  f e e t  

7'68~ fee t  
/J'?J fee t  

. inches  
inches  

Z.r? inches  

l i m e  of Concentration 
\ 

Tc e p  m i n u t e s  

Rainfall Intensity i # ,~ .b  , inches /hour  

- u3 
Weighted Runof1 Coefiicicnt C @ 43 

Computed by gr' 77 Datc P<K/ /qgd7 - .  - 



ARIZONA HICHWA Y D E P A R T M E N T  

BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SWEET 
R n T I Q N A L  M E T S O D  

~5 l hwa  Y 30 A -  B~/W~:.</C o u n t r, ;L7D 
i 

,. - 
L o c a t i o n  F?%S)~M 7 -1 .. 7 ,  '-,A - - - d 

I / 
P r o j e c t  NO. d?J2&'40 -6 Sta t ion  
Name of Stream 274 / 7 / j 4 a  --+ 

DESIGN DATA 

D e s i g n  F r e q u e n c y  
D r a i n a g e  A r e a  

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

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

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

Precipitation 
P = h - h o u r  
P = 2 4 - h o u r  

DESIGN C O M P U T A T I O N S  

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

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

/Do y e a r s  

A1 . ' 9/. 3 a c r e s  
A2 , 

A 
a c r e s  

$ I 3  a c r e s  
ddflo f e e t  

f L2~  f e e t  

- Is&o f e e t  

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

2,pr i n c h e s  

Tc I% '  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.$: i n c h e s / h o u r  . 

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

- b3 
Weighted Runoff  Coe f f i c i en t  C 0-4r  

Coi-r~putect ty & .z Date P /\T-d~pn - .  



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

HYDROLOGIC DESIGN DATA S H E E T  

S C S METHOD: P A R T  I 

.,- 

P r o j e c t  KO. 8,S~840 -& Sta t ion  
N a m e  of S t r e a m  ,(#) 4TA /82pbf l  T) BE7-: 

DESIGN DA .TA : 
Des ign  F r e q u e n c y  
D r a i n a g e  A r e a  
D r a i n a g e  Leng th  
 levat ti on 

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

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

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

/Bo y e a r s  
s q u a r e  m i l e s  
f e e t  

f e e t  
f e e t  

f e e t  

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

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

- 

T P  = @)O?if) h o u r s  

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

- T P  

Computed  by  & -77 Date  P@C/ /qLKd 



ARIZONA HIGIIWA Y D E P A R T M E N T  

BRIDGE DIVISION 

. . 
HYDROLOGIC DESIGN DATA SHEET 

. . 
RATIONAL M E T H O D  

c- 
~ i g l l w a ~  4/,/7 / <  pdrkP,/%/ C o u n t y  . .  L o c a t i o n  / ? k ~ ~ ~  ZJ J 
P r o j e c t  No. dYT5d4~ -b Sla t ion  
N a m e  of S t r e a m  Jr-4 f " r 7 9 7 4  

DESIGN DATA 

D e s i g n  F r e q u e n c y  
* /Q 5 y e a r s  

D r a i n a g e  A r e a  *1 . ' 47 .7  a c r e s  

.A2 , a c r e s  

A 3  a c r e s  
. D r a i n a g e  L e n g t h  ~ Z O D  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  /'Pa@ f e e t  
A t  S t r u c t u r e  I ~ J J -  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 = &-hour  
P = 2 4 - h o u r  

incIle s 
i n c  he s 

DESIGN C O M P U T A T I O N S  

P r e c i p i t a t i o n  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 /d m i n u t e s  

i R a i n f a l l  I n t e n s i t y  2 .  i n c h e s t h o u r  . 

Rutloff C o e f f i c i e n t  . 

Weigh ted  Runoff Coe f f i c i en t  
L 3  - C 8. :'3 

/I 7 cfs 



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

BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET ' 

U T I O N A L  METHOD 

L o c a t i o n  Pk3sF _-;r J J' 
P r o j e c t  No. 

/ 

=Q&/~D - L SLation 
N a m e  of S t r e a m  =fM Z f l - 5 f ~ d D  ~ E T ,  . 

0 . .  

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  S lope  

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  

D y e a r s  

*I ' /PP.8  a c r e s  
.A2 a c r e s  

A 3  a c r e s  
9 ~ ~ 8  f e e t  

Jq'd f e e t  
LC= f e e t  

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

DESIGN C O M P U T A T I O N S  

P r e c i p i t a t i o n  Pl f 1-hour  a'T 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 30 m i n u t e s  

i 3 .? R a i n f a l l  I n t e n s i t y  , i n c h e s t h o u r  ' 

Rutloff C o e f f i c i e n t  . c1 b 

c2 

Weigh ted  Runoff C o e f f i c i e n t  - C 3  c D9%3 

Col-r~putcd by &, 7 D a t e  DPC, /Ffld 
L 

- .  



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

HYDROLOGIC DESIGN DATA S H E E T  

S C S METHOD: P A R T  I 

LOCATION DATA: 

Highway < 5% h FF7i-A ~'5'7~ C ounty M2kf' C?&'D~~ 
L o c a t i o n  +, 7- J 1 / 

P r o j e c t  KO. 2 ~ 8 8 4 0  n 6' Sta t ion  
N a m e  of S t r e a m  CS) 

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

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

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

P = 6 h o u r  = 
P = 2 4  h o u r  = 

[d @ y e a r s  

s q u a r e  miles 
f e e t  

f e e t  
f e e t  
Olr , - 
f e e t  

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

DESIGN COMPUTATION: 
P r e c i p i t a t i o n  P = 1 h o u r  = i n c h e s  
C u r v e  N u m b e r  
Runoff Q = i n c h e s  
T i m e  of Concen t ra t ion  T c  h o u r s  
T i m e  of P e a k  T P  = w)(Wf)  h o u r s  

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

Computed  by 4. T Date ' DOC, /' a?dx 



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

BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
IUTIONAL,  M E T H O D  

. a .  

~ i g h w a y  3~0 b ,  7~r'Ri.tga, county f12p,d-.,B, 
L o c a t i o n  J?4aSe x /  1 , 

P r o j e c t  NO. dr884P -k Sta t ion  
N a m e  of S t r e a m  J74 Z~L+DP ---p 

. . 

DESIGN DATA 

D e s i g n  F r e q u e n c y  I@ y e a r s  
- D r a i n a g e  A r e a  *I ' 73 8 a c r e s  * a  

, - .A2 , a c r e s  
A3 a c r e s  

. D r a i n a g e  L e n g t h  saao 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  f e e t  
A t  S t r u c t u r e  104' f e e t  - 

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

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

DESIGN COMPUTATIONS 

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

P r e c i p i t a t i o n  PI = 1-hour  e.Jr 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 / 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 i n c h e s l h o u r  

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

Weighted  Runoff  C o e f f i c i e n t  - L 3  
C D.42 

Colnputcd  t y  &, 77 'F&/ D a t e  Per,  w 

L 



ARIZONA H I G H W  Y DEPARTMENT 
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

LOCATION DATA . . 
/ i 1 - H i g h w a y S w n  K?/~PI - 6 . 3  County 'Ds.q 

Loca t ion  .P&/?-T@ --/ J / 

P r o j e c t  NO. ~ J B  -6 Stat ion 
N a m e  of S t r e a m  dr.4 2361719'2- 

DESIGN DATA 

Des ign  F r e q u e n c y  
Dra inage  A r e a  

//a y e a r s  

4 ' %?'st-  a c r e s  
A 2  . a c r e s  

"3 acres  
YMO fee t  . Dra inage  L e n g t h  

E l e v a t i o n  
T o p  of Dra inage  A r e a  
A t  S t r u c t u r e  

ZQU f ee t  
/ 447 f e e t  

Dra inage  A rea Slope 

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

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

DESIGN C O M P U T A T I O N S  

P r e c i p i t a t i o n  P1 = 1-hour 9 . J '  i n c h e s  

\ 

T c  W m i n u t e s  Time of Concen t ra t ion  

Ra in fa l l  In tens i ty  

Runoff Coef f i c i en t  

Weighted Runoff Coefficient  

P e a k ' D i s c h a r g e  Q p  = CiA = J/7 cfs 



ARIZONA HIGl.IW"A Y D E P A R T M E N T  
BRIDGE DIVISION 

H Y D R O L O G I C D E S I G N D A T A S H E E T  
RATIONAIJ M E T H O D  

c' 
HighwayL / Q P- &</* t ~ ~ y i - ~ I t . ' i d L . - r )  C 0 ,., t  f l  < 

.. L o c a t i o n  phy7sp 2- 4, , .ZP./ EL9-?2.-:? #= 
rl i 

P r o j e c t  NO. IYS2W'Ib - 6- Sta t ion  
N a m e  of S t r e a m  472 2 4 7 f D o  

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  S lope  

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  

/do y e a r s  
/JC 7 a c r e s  

a c r e s  
a c r e s  

Jab# f e e t  

f e e t  

/4 Z? f e e t  

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

DESIGN C O M P U T A T I O N S  

P r e c i p i t a t i o n  Pl 7 1-hour  .z r7- i n c h e s  
L 

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 C o e f f i c i e n t  

\ 

Tc 3 0  m i n u t e s  

i yt 9 . inche  s l h o u r  
8.' 

c1 a 

c2 .-. 
- L 3  

Weigh ted  Runoff  C o e f f i c i e n t  C &73 

k % C o ~ ~ ~ p u t c d  by D a t e  D(?G, /yfd- - ... 

L 



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

HYDROLOGIC DESIGN DATA S H E E T  

S C S METHOD: P A R T  I 

LOCATION DATA : / 

Highway .LYT/ / ? $ P ~ ! I J ~ ~  c o u n t y  M2p/~dD7 
L o c a t i o n  z ~ ; ~ y ~ ~ . ~ ?  -- 1 1 / 

P r o j e c t  KO. fs p?m - & Sta t ion  
N a m e  of S t r e a m  @) fl.$ ZJY+50 

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

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

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

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

l U  y e a r s  
s q u a r e  m i l e s  
f e e t  

inche s 
i n c h e s  

DESIGN COMPUTATION: 
P r e c i p i t a t i o n  P = 1 h o u r  = i n c h e s  
C u r v e  N u m b e r  
Runoff Q = 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  h o u r s  
T i m e  of P e a k  T P  = m ) m f )  h o u r s  

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

-=-P 

Computed  by  6 ;-  at, Dper.i /qs$d 



ARIZONA H1GHW"A Y DEPARTMENT 

BRIDGE DIVISlON 

HYDROLOGIC DESIGN DATA S H E E T  

I U T I O N A L  METHOD 

Name of s t r e a m  - 
DESIGN DATA 

Design F r e q u e n c y  - /5@ y e a r s  
Dra inage  A r e a  *l ~ d ' .  9 a c r e s  I , 

.A2 , a c r e s  
A3  a c r e s  

. Dra inage  Leng th  3800 f ee t  

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

Dra inage  A r e a  Slope 

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

DESIGN COMPUTATIONS 

fee t  

148/ f ee t  

inches  
inches  

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

\ /6 T i m e  of Concen t ra t ion  Tc minu tes  . . 

Rainfa l l  I n t e n s i t y  

Rulloff Coeff ic ient  

Weighted Runoff Coefficient c ;  
- C dl 43 

663 P e a k  D i s c h a r g e  Q p  = CIA = c f s  

Computcd by  C&z Date pet( /4gkk 
i 

- ,. - 



ARIZONA HIGHWAY DEPARTMENT 

BRIDGE DIVISION 

P r o j e c t  No. 

/do Des ign  F r e q u e n c y  - y e a r s  
Dra inage  A r e a  A1 ' 96 8 a c r e s  1 . 

4 2  , a c r e s  
A 3  a c r e s  . Dra inage  Leng th  2786  fee t  

E leva t ion  
Top  of Drainage A r e a  /Pat? fee t  
A t  S t r u c t u r e  

w 7adf fee t  

&./ % Dra inage  A r e a  Slope 

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

DESIGN COMPUTATIONS 

P r e c i p i t a t i o n  Pl 1-hour 
2 .rr 

inches  

T i m e  of Concentra t ion 
\ 

Tc zk minutes  

i Rainfa l l  In tens i ty  4- 3 , i n c h e s l h o u r  . 

Runoff Coeff ic ient  

Weighted Runoff Coeff ic ient  
- L 3  

C 0 ' 9 3  



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

HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

> o c A T I o N  DATA . . 

H W ~ ~ Y S / / / ,  ,!/$?/j/r,, J?.9/7/i5:U3C/ . : L o c a t i o n  y , j 5 3 2 ~ p  : 4 ~ z  C o u n t y  ,ivsi" : :;ni>c7 J 

P r o j e c t  NO, zJZZ8 617 - 6 Sla t ion  
N a m e  of S t r e a m  ~ f h  2 7 2 f d ~  

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  S lope  

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

DESIGN C O M P U T A T I O N S  

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

/@ o y e a r s  

4 ' 7 a c r e s  
4 2  , 

A 
a c r e s  

3 a c r e s  
' * 3 * ~  f e e t  

f e e t  
/+P 9 f e e t  

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

24'/J- 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 33 m i n u t e s  

R a i n f a l l  I n t e n s i t y  i ' 7 ,  i n c h e s l h o u r .  

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

Weighted  Runoff Coe f f i c i en t  - C b. f J  
c;  

C o l ~ ~ p u t c d  by ..-. / .7- , D a t e  D@cf M96 - -.. - 



ARIZONA H I G I - I W Y  D E P A R T M E N T  

BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA S H E E T  ' 

U T I Q N A L  M E T H O D  

LOCATION DATA 

c4 jL- 4,*, 
Highway 3 ~ 4 r  , r Z / , ~ . : r  F+i3/!b>4;*:,a I . . L o c a t i o n  ph/7sp 3- a Y 

c o u n t y  M ~ P ~ ~ ~ ~ ~  
/ 

P r o j e c t  NO. 8272 $48 -6 SLation 
N a m e  of S t r e a m  ~ T A  2 7 7 ~ ~ ~  

. . 

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  Pl 7 1-hour  

~ H Q  y e a r s  

4 ' Q a c r e s  
.A2 , a c r e s  
A 3  a c r e s  

&'fl~ f e e t  

/c;46 f e e t  
/+7b f e e t  

inclie s 
i n c h e s  

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 zq. m i n u t e s  

Ra in fa l l  I n t e n s i t y  i 4. / ,  i n c h e s l b o u r  

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

- L 3  
Weigh ted  Runoff  C o e f f i c i e n t  C B . 4 3  

Colnputcd  by g.. - ' .  
2-< <// 

D a t e  P@C, F z * .  4 - -. 



ARIZONA HIGHWAY DEPARTMENT 
BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 

S C S hfETHOD: PART I 

LOCATIO.26 DATA: 
H W W ~ Y  Tun Yz /7*cf ./?e/- ,4 rv3 Q c 0u.t y /d2p,>GDJ 
Location ?3/725J 4 1 

P r o j e c t  KG. cS3ro8 40 -L Station 
N a m e  of Strean1 p7' 1 30CfW 

DESIGN DATA: 
Design Frequency 
Drainage A r e a  
Drainage Length 
 leuat at ion 

Top of Drainage A r e a  
At St ruc tu re  

Drainage Area  Sfope 
Drainage Width  
Width f a c t o r  Wf 
Vegetat ive C a v e r  Type 
Vegetative Coven Density 
Soi l  Group 
Precipitation - 

P = 6 hoar = 
P = 24 hour = 

/BD y e a r s  
squa re  m i l e s  
fee t  

f ee t  
f ee t  
"k 
fee t  

inches  
inches  

DESIGN COMPUTATION: 
Precipitation P = 1 hour  = inches 
Curve Number 
Runoff Q = inches  
Time of Concentration Tc hou r s  
Time of Peak TP= &)(Wf) hou r s  

Peak Discharge Q p = M A Q =  

- TP 

G, z- fl.** Computed by Date . a.5, / / F @  



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

HYDROLOGIC DESIGN DATA SHEET 
. . .. RATIONAL METHOD 

LOCATION DATA 

L o c a t i o n  p f ; ; s ~ t y ~ ~  y-- J 

4 
, 

SLa ti  on 

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  
3 a c r e s  - 

Ad"O 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  
A t  S t r u c t u r e  

_ 4~60 f e e t  
14 70 f e e t  

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

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

i n c  he s 

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.L'- i nche  s 

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

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

Runoff Coe f f i c i en t  . 

- L 3  
Weigh ted  Runoff  C o e f f i c i e n t  C 8.4J 

Colnputcd  by GI 7 r.Z/- D a t e  D&c, /[.:.,.* 
. -. 



ARIZONA HICIlW"A Y ' D E P A R T M E N T  
BRIDGE DIVISION 

LOCATION DATA 

C"\ C 

H'S''W~Y 0 8- - 4  7~/,3/44,~~i~ C aunt MTiq ,c . . L o c a t i o n  ,F+jaCp 2:- 4 -J / 

P r o j e c t  NO. 2.0 (48 4 SLation 
N a m e  of S t r e a m  J T d  5 ' . 7 9 ~ / 3 n  

DESIGN DATA 

D e s i g n  F r e q u e n c y  /&B yea  r s 
D r a i n a g e  A  r e a  *I 3C. 7 a c r e s  * .  

.A2 , a c r e s  

A3  a c r e s  
. D r a i n a g e  L e n g t h  a.?fl~ f e e t  

E l e v a t i o n  
TOP of D r a i n a g e  A r e a  /6flo f e e t  
A t  S t r u c t u r e  /A74 f e e t  - - 

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

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

DESIGN COMPUTATIONS 

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

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

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

Rulloff Coe f f i c i en t  . 

Weighted  Runoff Coeff ici ,nt  

P c a l i ' D i s c h e r g e  Q p  = Cil\ = 

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

p#Jr i n c h e s  

Tc /7 m i n u t e s  

85- c f s  



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

HYDROLOGIC DESIGN DATA S H E E T  

S C S METHOD: P A R T  I 

LOCATION DATA: 
6 7  

~ i g h w a ~  S u m  3 7 Y~//L.Lo/-~~ c ounty ,/vdYp (>-3 B--;> 
L o c a t i o n  Pd,4,Cz J / 

P r o j e c t  No. K2-d 4-40 - 6 Sta t ion  
N a m e  of S t r e a m  ( 8 )  $T# mpc sd 

V 

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  

180 y e a r s  
s q u a r e  m i l e s  
f e e t  

T o p  of D r a i n a g e  A r e a  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 91, - 1 L 

D r a i n a g e  Width  f e e t  
Width  f a c t o r  Wf 
Vege ta t ive  C o v e r  Type  
Vege ta t ive  C o v e r  D e n s i t y  Yc 

Soi l  G r o u p  
P r e c i p i t a t i o n  - 

P = 6 h o u r  = 
P = 2 4  h o u r  = 

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

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

C u r v e  N u m b e r  
Runoff Q = 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  h o u r s  
T i m e  of P e a k  T P  = pc)(Wf) h o u r s  

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

- T P  

C o m p u t e d  by G-; 7;- Date  i z ? C  ,. FA*/ a 



ARIZONA HIGFIWA Y D E P A R T M E N T  

BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SI-IEET 
RATIONAL METHOD 

4 .  

~ i g l w a  Y &.-+ g? kp-r / % ~ P / I u , ~ ~  il c o u y M2k,./;D E , ,  
L o c a t i o n  Ph2re ->zl - / 
P r o j e c t  NO. J'J'D 8 g B  - k Sta t ion  

- N a m e  of S t r e a m  ST& 368'fba 

DESIGN DATA 

D e s i g n  F r e q u e n c y  18 b y e a r s  
D r a i n a g e  A r e a  A1 ' 7'2. z 9 .  - 

... 
a c r e s  

4 2  * a c r e s  

A3  a c r e s  
. D r a i n a g e  L e n g t h  7~98 o 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  / 7 0  f e e t  
A t  S t r u c t u r e  /44- f e e t  

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

P r e c i p i t a t i o n  
P = 6 - 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  Pl 7 1-hour 

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

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

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

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

i n c h e s  

\ 9 .  
Tc m i n u t e s  

t / . i n c h e s l h o u r  ' 

Weigh ted  Runoff  Coeff ic i ,n t  C d .  q3 

C o t ~ ~ p u t c d  by 3.' /-, P (  Date  2 @ C e  /'?,&$ 



A R I Z O N A  HIGHW-A Y D E P A R T M E N T  
BRIDGE DIVISION 

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

L O C A T I O N  DATA 

Des ign  F r e q u e n c y  
Dra inage  A r e a  

0 y e a r s  
2 3 . c  a c r e s  

, a c r e s  
a c r e s  

DUO f e e t  Dra inage  L e n g t h  

E l e v a t i o n  
T o p  of Dra inage  A r e a  
A t  S t r u c t u r e  

S'dJd f ee t  
1 4 ~  7 f e e t  

1.f % Dra inage  A r e a  Slope 

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

inclle s 
inches  

DESIGN C O M P U T A T I O N S  

P r e c i p i t a t i o n  Pl 7 1-hour  78Cr i nches  e 

T i m e  of Concen t ra t ion  
\ 

Tc /C minutes  - 
Rainfa l l  In tens i ty  

Runoff Coeff ic ient  

- L 3  
Weighted Runoff Coef f i c i en t  C 0. $3 

C o l ~ ~ p u t e d  b y  c., z Date  ~ F C ,  /9&9-" - .  



S C S METHOD: P A R T  I 

LOCATION DATA: 

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

HYDROLOGIC DESIGN DATA S H E E T  

, ,  
Highway Son ),/ A N2 ~4 4/- ,4~,+7Q -?. 
L o c a t i o n  P' - - County f l ! i * . p > . 3  6;-7 

- -nS'5e L - J d / 

P r o j e c t  NO. - e-fo 440 - 6 Stat ion 
N a m e  of S t r e a m  - 

DESIGN DA.TA : 
Des ign  F r e q u e n c y  
D r a i n a g e  A r e a  
D r a i n a g e  Leng th  
 levati ti on 

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

D r a i n a g e  A r e a  Slope 
D r a i n a g e  Width 
Width f a c t o r  Wf 
Vegeta t ive  C o v e r  Type 
'Vegetat ive C o v e r  Dens i ty  
Soi l  G r o u p  
P r e c i p i t a t i o n  - 

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

/do 
s q u a r e  m i l e s  
f e e t  

f e e t  
f e e t  
7% 
f e e t  

inche s  
i n c h e s  

DESIGN COMPUTATION: 
P r e c i p i t a t i o n  P = 1 h o u r  = i n c h e s  
C u r v e  N u m b e r  
Runoff Q = i n c h e s  
T i m e  of Concen t ra t ion  T c  h o u r s  
T i m e  of P e a k  T P  = n c ) m f )  h o u r s  

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

- - 377 c f s  f=F-f-I 

Computed  by  6, % Date  T@C; /%d 
G v ,  Ayp, 'g7 
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PROJECT; SUN r/4uy m@x DESIGNER: 
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DATE: 
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' - . ? ;  .' . . . . . . .  . . . . .  . . . . . - .  - i . . - . . . -  . . . + ;. . . . .  . . .  . . *  . , . . . . . . . . . . . .  . . .  . . 

9 - ?  . .  - . . - .  . . -  . . .  . . . . . . . .  . . . . .  ,,. ;'; 
' '. 

i '  . ,  
. - 

. . . ?  1 .  .... .,? 1 .-, . 0,  = '  i' .. ,.., . : . , i w ,  . = . - ... . . ,  
I - .  , . - . . .  :. TW, - ' 

P2 - . . . . 
.. # .  . . 

. . .  
a = D E S I G N  D I S C H A R G E ,  SAY a2, ' : 

.. ( . . 
a, = onrcn olsc**aer ;irr 6,, OR a,& ' )  )I ;. - . . MAX. STREAM VELOCITY= z . k  . . .  

HEADWATER C O M P U T A T I O N  - , . . .  0 

, . C U L V E R T  I . .  . . .  .:. . Z + *  
D E S C R I P T I ~ N  a I N L E T  CONT. OUTLET CONTROL HW=H + -LSo COST - 

(E%TRCNCE TYPE) - ' H W  HW Ke H d TW h, ~5 ,  HW a $  ' 

0 0 

D 
r -: 

. . .  

- 

COMMENTS 
\ 

SUMMARY 8 RECOMMENDATIONS: 

........ . . . . ... ' . .  - A 



$x/ I/- PKWY . PROJECT: CESICNER: e 
? ~ J F  3. . . 

DATE: 3- 37 
HYOROLOGIC AND CHANNEL I N F O R M A T I O N  S K E T C H  

HLW 48 ; '  STATION : 38% 35-50 

. .. !.. H E A D W A T E R  C O M P U T A T I O N  ' , 
0 

. . CULVERT .. . . 5 
t-* 

D E ~ C R I P T I ~ N  ( I  S,iE 'INLET CONT OUTLET CONTROL HW=H + - L S ~  ' 
COST - COMMENTS 

(ENTRANCE TYPE) - I 3-1 . " W  HW Ke H d TW ho LSo HW g 0 :  
D 0 

. . 
FL*&& l~ '$ I* 8.3 L 8.4 4 4  /-k 2. h w I. /y 2.D 8 ~ 3  g.* 1.7 

: - .  

UMMARY 8 RECOMMENDATIONS: , 

. . .  . . 
... a_.. . . .  ., ... . . . . . . 

., . . A 



4 

PROJECT: u / r a y  PKby DESIGNER L?B 
7&4.E- 3 

OAT E: 3 -87 
HYDROLOGIC AND CHANNEL iNFORMATlON SKETCH 

STAT1 ON : 
33tL97&9 

t . .  
. ._ I . . .  . .  

Q, = TW, = - 
O2 - TW, = - 

0 CESlGN D I S C H A R G E ,  SAY O Z J  

-TTW- 
MEAN STREAM VELOCITY= 7-&7 .  . 

Q Z  = CHECK D I S C H A R G E  , S A Y  QJO OR OIOO MAX. STREAM VELOCITY= 4--r> I 
CULVERT 

D E S C R I P T I ~ N  

(E'~TRLNCE TYPE) 

LUD JEGE 

- 

SUMMARY 8 RECOMMENDATIONS: 

/5' 

S I Z E  

H E A D W A T E R  C O M P U T A T I O N  0 
L ' 3 
6 
0 

20 

INLET CONT. 
+ *  
w '  

0 %  
3 2 

ZX* 

- H W  
0 

r ,3  

OUTLET CONTROL HW=H + -LS, 

tiw 

Z,U --- 

Ke 

8 

COST COMMENTS 
I 

--- 

- 

ti 

j4jt- 

I 

dc 

/-/I 

9 
/.30 

TW 

------- 

ho 

LJO 

LS, 

3,k 

HW 

1-72 





PROJECT: 9uu u-' PKwY . 
* 

CESIGNER: 6+ 
P,Y, &,T: 

DATE: 3- 87 
HYDROLOGIC A N 0  C H A N N E L  I N F O R M A T I O N  

A?/&/ .= 3'9* - 

S K E T C H  
STAT1 ON : 3 81- 8-4. 

EL. &J 

- ,  . . . - 
r .  . . 

0, = . 7, TW, = - 
O2 - TW, = 

EL. - 
0 1  = CESIGN DISCHARGE,  SAY oZ5 MEAN STREAM VELOCITY = 4 - 6 
Q 2  = CHECK D I S C H A R G E  , SAY Qs0 OR OtOO . ' MAX. STREAM VELOCITY= 6 . 9  

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

( ~ Y r R r r v c ~  TYPE) 

KW 

SUMMARY 6 RECOMMENDATIONS: 

".. C 

9m 

SITE 

HEADWATER C O M P U T A T I O N  13 

5 

$ 
0 

3.1 

' INLET  CON^ 
+ 

0; 

zjr- 

- ti w 
D 

OUTLET CONTROL HW=H + - L S ~  
1 HW 

3./ 

K~ n 

B , . ~ . ~ . z . Q  
.9. sl/ 

d, TW 

l.4 

!.$? 
I./ 

ho 

2.c 

LS, 

8.g 

HW 

.@ 

2.41 





. 
J'uM Jm ?//cl" . 

PROJECT; CESIGNER: &- 
iPk/ts~- - 

DATE: 
3- 87 

H Y l l R G L O G l C  AND CHANNEL INFORMATION SKETCH 

STATION : 474&5- Qm = 

% z# 'CSP 

... a .  

0, = TW, = - 
a, - TW, = soP - 

L = -  
0 = CESlGN DISCHARGE,  SAY 0 2 ~  

fTw- 
MEAN STREAM VELOCITY= 3 - p q .  . 

Q 2  = CHECK DISCHARGE , SAY QJO OR o~~~ MAX. STREAM VELOCITY= 5-7 ' 
CULVERT 

D E S C R ~ P T ~ ~ N  

(EY TRANCE TYPE) 

E.C/B cll~fc? 

.. 
SUMMARY 8 RECOMMENDATIONS: 

I 

$8 

,,,E 

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

I I-* 

' INLET CONT OUTLET CONTROL HW=H + - L S ~  
' z 2i COST C O M M E N T S  - H W  

0 

432 
/40 

HW K~ H ~ , - % $ ? - T w  ho LS, t i w z  2; I 

2.7( d J ' 3 . p  / A / - ~ r 6  1.2- .J& z,g Z.?J-&~~- 



4~,0 v&&y yxuy PROJECT: DESIGNER: l!%- 

?///~SE - 7: 2- 87 
DAY E: 

I SUMMARY 8 RECOMMENDATIONS: I 

. ,. . . . .  ) .  
..,A ' .  , , , . , . < '  ....... . , ... ̂  . 

. . . .  '* \ .-. ' .,.r , . . .  "( 

. . .  - L.G; * .&. r 
: . - . . i s  ;.. 

' .?:' . -  . . ,  I . . '  ..... . . ;,,,<,: . . . . . . .; ' ' . . ::, .+; 

. ., .&, .:;: : 
... -I. . . ,:.,.s 

, . . . . :~y,f .-2.~ 
. >.?,... ; . . . .  ..... -.. .- .'..a . , :--.'; . '  . '' 4 .-- .. . ..>- 

a 
. . I .  . . . . . .  . . . . .  

i . . I .!.c rr;;' , 
. 

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

..... 
I. 6 .: . . . . . .  . . 

:r-. 
I . ,  - .. . . . . .  . . I * . .  . . .  

, . . .!?a ; 
' : . . I x . 9  

. . .  ...p ' .. . - i c  .- . . . .  . . . . . . . . . . . .  . . . . . . .  . . ' .  ;a;. 
. . . . .  . . ..;- 

. . - . _. 



- - - - - -- 

AL/N U&L/& ??kuy * 
PROJECT: a : DESIGNER 

TH&r2? . 1 ' 3-87 i 
DATE: I 

, . 

'. SKETCH 
STAT1 ON : A& 97' ; 

I SUMMARY 8 RECOMMENDATIONS: . . . . 
. . 

. .- . , . . .  . - .  :.. I,. .....- . . . . .  . . . . * 



fU/V .C/m PbC/V PROJECT: DESIGNER: &- 
7#/f3& _7- 

- D A f  E: 
3-Bp 

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

STAT1 ON : k 7 t 3 3  
4/flfl = /G??D 
J- : /2 /3  . . CBC :,.. ... 

Ql = TW, = - 1 - 
('2 - TW2 = 

0 CESlGN DISCHARGE,  SAY Q Z 5  

f TW- 

( ) '  MEAN STREAM VELOCITY= '7- C= . . 
Q2 = CHECK DISCHARGE , SAY a,, OR O,,, . . MAX. STREAM VELOCITY= 8-4 

HEADWATER C O M P U T A T I O N  l3 

C U L V E R T  E 
_1 + *  

~ ~ s c a l ~ ~ l 6 . r  ,,,, INLET CONT. OUTLET CONTROL HW=H + ho -LSo 
COST COMMENTS 

(EYTRt iNCE T ~ P E )  - H W  Hw Ke H dc-!.$!?TW ho  LSo H W g  o: 3 -1 

0 0 I 

Yfi/fdd /.z 3 . 6  &#= PJ  riJ z/ ~k af ' 3 3  z6 t . ~  
//bf 

SUMMARY 8 RECOMMENDATIONS: 

L 

.' .; 
i' ,,. ' . , " .L 

I . .  
- 3 . . .  

' C. 



PROJECT: L/hLu/ F ' x q  CESICNER: a 
,?P&JE - 7: 

DATE: 3-87 
H Y D R G L O G l G  AND CHANNEL I N F O R M A T I O N  SKETCH 

STAT1 ON : 74f/S 

: i O1 = TW, = -/UVC - 
- 

('2 - TW, = EL.?!- p: - - - EL3A 
0 ,  C E S l G N  D I S C H A R G E ,  SAY Q P J  

f TW,- 

MEAN STREAM VELOCITY = 5 - p. 
QZ = CHECK D I S C H A R G E  , SAY OJO OR MAX. STREAM VELOCITY= ?-7 

H E A D W A T E R  C O M P U T A T I O N  
0 

CULVERT I + *  
~ E S ~ R I P T I ~ N  s,zE INLET CONT. OUTLET CONTROL HW=H + ho - 1 - 5 ~  ' 3 W t  

COST COMMENTS 
(E'dTRLNCE TYPE)  H W  - 

0 
HW K~ H $ % % T w  ho L S ~  H W B  2 ;  

2 \ 

#KBJ cC/ 36 / 3 3  4.0 d.4 147 24 zf L S  z7 /.D 3q pmg 2-7 

J 

SUMMARY 8 RECOMMENDATIONS: 

- 7. 



I . I... . . . 
. .  ;. . . . 
. . . . . . . ,  . .. ., . . ... 







I . , .  . . . . . 
:.. I... < 

- .  
. : . 

, . . . . . . . 

I 

I 

. ~ . - .  

Sad VffLLEY /&wY c 

PROJECT: . . , ' DESIGNER: @?- 
. . .  . . .  . . 

7RkJFT . . . . .  
. . 

( .  - OAT E: 
3.- 87 

HYDROLOGIC AND CHANNEL INFORMATION 

: . . . . . . . . . . .  
1 . . . .  " t  . . .  : . . . .  . :. . . . . . .  : . .  . . . . . . . . . . . .  . - - '  . . ? '  " ,  

: .. ':, :4,:.. . . - i . .  ,. ,L.;- ' ' ;  . . .  . 1 . f .  .,.,;r; . . ; .: I...- 
, . :. ,. .,t -.':".:'iq.:,. >TW,  '= , " -  . . . . . .  .-: . 0 l . Z  . .... - 

.Q2 - a . . . . . . .  : . . .  .: T W n  - - . . , 
.... . .- ,* . . , . . .  . . . - . . . . . '( . . .  

0 ,  = -  CESIGN O I S C ~ A R G E ,  SAY o;5 . ' ;,, ( a, = CHECK I s c " , + R G E  ; ~ A Y  Q1. OR oIoO . . .  . .  . . 

. . 

'. SKETCH 
STAT1 ON : 

/d947'. . : 
... 

. . '  

. .  ' 
" .., 1 

; . €1 12.3 . . 
' .  M E N  STREAM VELOCITY= fyJ - . . , . 

.. - ,  . MAX. STREAM VELOCITY= 7 O ' .  

. , 

: . CULVERT 

DE S C R I P T I ~ H  . . 
(E!JTRGNCE TYPE) 

K ~ ~ L J  . 

, . . . . . .  
. . 

. . 

SUMMARY . 8 . RECOMMENDATIONS: 

. . . .  

, 

z 

!:. G . . . . . . . .  

' 

' 

. '  

. . 
. . .  

. HEADWATER COMPUTATION - . , 
0 
Z 

: 

. . 

INLET CON% 
+'- 

2 
3-J 

o y  
- H W  

0 

7 

. . .  

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

+,r 
Ke 

, 

COST . 

. ,  

COMMENTS 

H 

I ~ L z , , - G ~  

dc .!!$?- 
JJ 

I 

TW 

2.7 

. . 

h, 

. 

1 

LS, 

., 
. 

HW 

3 ~ o . r a j 4 . 7 5 5 7  

. .  



PROJECT; Jd# gkjf-k? p/CbY 
PAHE 

DESIGNER: 68- 1 
I DATE: 

w - /  I 
~ ~ - - ~ ~ - ~ - 

HYOROLOGIC AN0 C H A N N E L  I N F O R M A T I O N  

. .  . . . . . . .  
' . . :. . . . , . .  . '* . . .  ... .:.. .:- .; . . . .  - .. - <, .. - ., , .* 

0 . .  ,,.... . . . . . .  . . . .  . . . .  . . . . . . . . . . . .  .. ?. .. . . . . . . . . .  1 'L ... 7 . .  & . . :. ,,. ';; . ,. , . . . I. . '  .. . . . . a  . . . . . . .  . . .  , . . . . . .  L '  !. * .: . . .... 0, . . . . . .  ..., % . '.:': TW, = ... .. . % .  . 
. . . . .  - . . . .  TWZ = ' .p2 - ' . . ' .  . . . . . . .  .... ..... . . . .- . ? . . .  

0, - CESIGN DISCHARGE,  SAY oZ5 ' ' : . r. 
. . ( a, = c ~ r c n  y s c ~ , * n s ~  ; b ~ r , 6 ~ ~  on o i o  '): ', . 

. . 

'. SKETCH 
STAT1 ON : 825~ 

/7 . EL. ,- 

i .  

. ., 
. .  

. '  

. . . . .  
. . 

. : , 

1 , 
, . 

' .MEMISTREAMVELOCITY= . . .  , . 
.. - .  . MAX. STREAM VELOCITY = 22- 

SUMMARY , 8 . RECOMMENDATIONS: . , 

I 

COST 
. 

: CULVERT 
D E S C R I P T I ~ H  . . 

(ENTRLNCE TYPE) 

,@~~P'wJ 
, - .  : . . . . .  

, . 

- .  
. . 

COMMENTS 

. . 
2 : .  . . . . . . .  

sltE 
' 

' 

. . 
. . .  

' 

. . . . .  
i 

i.. 

\,4f 

.. 

HEADWATER COMPUTATION - ' 

(3 

f 
-1 ' 

0 

. . 

* *  

=I-' 

a ?  

+~9?/ 

' INLET CONT. OUTLET CONTROL HW=H + b -LSO 
H W - 
D .  

/.I& 

HW 

4J 

K, 

/.a 
dc 

z4 

t i  

07 

dc+D 
2 

34 

TW 

27 

ho 

3.4 

LSo 

1.J 

. . . .  
. . .  

HW 

3 . 9  



PROJECT; . ~ U N  d M y  XWY DESIGNER Gf- 
FxleE 25 

2'8 7 OAT E: 

HYDROLOGIC AND CHANNEL INFORMATION S K E T C H  
STAT1 ON : &4'.f- ?? 

&&, = //'a7 EL. /3 0 

. . 
, - 

0, = TW, = - 
O2 - TW, = 

El- - /.3 EL-  
0,  = CESIGN D I S C H A R G E .  S A Y  Q 2 ,  
o2 = CHECK D I S C H A R G E  , SAY QJO OR O,oo 

MEAN STREAM VELOCITY = 1 0 -  6 5 . 
MAX. STREAM VELOCITY= s 3 5  

CULVERT 

D E S C R I P T I ~ N  
I 

[EY  TRCNCE TYPE) 

S I Z E  

N ~ V L  5 

SUMMARY 8 RECOMMENDATIONS: 

: 

1 

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

A~QP 

C) 

r 
. - I  
2 %  

x INLET CONT. 
H W  - 

OUTLET CONTROL HW=H + ho -LSo 

0 

A 

+ *  
W t  

3 
HW 

6' 

K, 

)// 

0l;f 

I 

0 

r 

I --- 
COST 

, _ I _ _ -  
H 

UJ ' e t  

COMMENTS 

dc 

3.1 

dc+D 
2 

3~ 

TW 

3@ 

h, LS, 

"o , - j *4 .7q~~  

HW 



I .  
# A ,  ,. ' 

, .  . ..... 
I . -  _ . . '..L ..(.. . 

-L...... *. . .&... : 
A,*+.;. . -.. . . , .., '2 .,. .. 
I . . ,  

2.. A. - 
. . . - ,  , ..y. . . *, -!-.. '. 

. . ..:>, . 1::: , 

. . . . .  :::,;.F ;'4',~" . . ,. . r.: :: . * . . .  '.. .?. J... 
. . .-.:: . . ' -- .. 

' . .  . . . -  i .:A. y: $.:A!r .. . , . . - , ,. . . :; .g:: a,-. ?. i :- : . - . a  , ;. -. . . *.:,:+ ;., 

,.. . I.. . ' . 
,... \ :,:: :.;:;.;;:..F'~, 

r . ;  
' r .  . .  - . .  . . . . .  

- .  ! .. :.:- . 
.t 

1 ._. ' ' . 
. .. . . . 

.. . 
. : . .  . '!:" : . - c.<?: . .  

. . ...> ' . 
. .  . - . . :< -.,. . .  ' I . .  . . _ .  . .' ... . 

;,a2. : . . 
, . . ..-- . . . . . . - . I 

PROJECT: v / t / -w  Tkwy. CESIW\rER: &- 
F'4fiE 2? 

DATE: s.- d 7  
HYDROLOGIC AND CHANNEL INFORMATION 

kbOb a JO 

f J ~ & @ z z : ~  5 .G  24 

. ,  
0, = TW, = * . -  

Q, = TW, = 

Q I = CESIGN DISCHARGE, SAY QZJ  ( QZ = CHECK D I S C N A R G E ,  SAY QJO OR QIOO ) ,  

SKETCH 
STATION : //4+ 87 

3E;L] \ f I _  ' 

AHW=- 

A- - - 
EL.,,/ p= - - - - 

E L S A  
MEAN STREAM VELOCITY = 3;. .-. - *  - 

j ~ ~ ~ -  
MAX. STREAM VELOCITY= 4-9% 

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

(EVTRLNCE ~ P E )  

E/vd d're 30 

- 

SUMMARY 8 RECOMMENDATIONS: 

i 

& 

- -  

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

- 

u 
f 

2 ,  x 
8 
U 

3.1 ---. 

--- 

INLET CONT. 
t-• 
u t  

o z  

8.3 

- H W  
0 

L L  

OUTLET CONTROL HW=H + -LS, 

HW 

- ' eQ  

Kt 

BJ-271 - - -  

COST COMMENTS 

\ 
H d TW 

AJJ 

ho 

/.3 

Lso 

/& 

Hw 

dfl  /.J? 



PRO J EGT: -"cC(( 1 ,  PC;f.43 I'k Lct;r 

J CESIGNER: 6 1  T;  
Yh' 3;" -3 ;c- i.' 

DATE: 
1 

HYDROLOGIC AND CHANNEL INFORMATION SKETCH 

STATION : //kf C7 3-50 

A D @  = 650 (du r j  
/Q 5 8. eP fi 

, . 
0, = TW, = 
0, = TW2 = 

- 
0, CESlGN DISCHARGE, SAY Q 2 j  ( ) '  MEAN STREAM VELOCITY = 3 -  9 . . 
o2 = CHECK D I S C H A R G E  , SAY OS0 OR OIOO MAX. STREAM VELOCITY= 4.7 9 

H E A D W A T E R  C O M P U T A T I O N  
0 

C U L V E R T  I 
2 

* 
DE SCR I P T I ~ U  INLET CONT. OUTLET CONTROL HW=H + - L S ~  

I 

( E Y T R C N C E  TYPE) 

~ ~ / c 0  K/ 

SUMMARY a RECOMMENDATIONS: 

&f7-7'&- @EOSJ//I /G 
'L .*)F- ACT &'= &ciJ - L50 H&c/ tc  

A - -  - i- . 

633 
6@ 

H W  - 
0 

3 

HW 

d3 
L-- 

K. H 

XP 

d c T ~ w  ho LS. n w g  
U 

3 2 

0% 

40 
C 

I 

I 



r . 
PROJECT; YkL4 

. . . . .  . . .  : DESIGNER: 6?- 
?r-/&-.R 2 , ,  , 

. . .  3- 87 
DATE: 

H Y D R O L O G I C  AND C H A N N E L  INFORMATION ' .  S K E T C H  

STAT1 ON : /2 4-r 23 

' I 
' - " * i  .' . .  . . ;  .... . . . . . . . . . . . . . .  . . 

'% .i .,, . . . . . .  ' _  , . . : . . .  . . 
' .  i 

:. : . .  '. ,*, :5'; . i' . . . . . . o1 .= ,  . ., , ' .  ,:*... :. . :  f ' .  i w l  .= - - . . . TW2 = 
Q2 - . - . . _  .. 

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

. . . . .  . .  0 = CESIGN DISCHARGE,  SPY 0 2 ~  ' ' .' F: . . .  . . MEAN STREAM VELOCITY= n-S? 
c"rcn o ~ s c " r a c i ~  >AY es0 OR olio j . ::,' . . - . . Max. STREAM VELOCITY= ~~9 ' . 

. . . .  . H E A D W A T E R  C O M P U T A T I O N  ' I3 
. . . CULVERT . . . .  . . :  5 _I + ( r .  . 

D E S C R I P T I ~ W  d .  slii INLET CON% OUTLET CONTROL HW=H + b -LSo COMMENTS 
. . 

(ENTRLNCE TYPE) 

J ' . 

: - .  
. . .  

SUMMARY 8 RECOMMENDATIONS: 

. . ._,. C,. 
. - 

. . .  ........ . . .. . . . . 
) . .  

zr$o 

- H W  
0 

133 

- .  

HW 

s.0 
K, H 

442.4 

d 

da 1.7~ 

w 

A 4  

ho 

/-a 
LS, 

. . 

HW i 
0 

f l d3 .&' - fd t e  

. . 

ai I 

I 
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.i . . . . 

, . .  . 
..I. .. . .. 
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"L'... 5 
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,..*.A . . . .-.. . 
, . 5 -. '. 
. .  . - ; , ,  ,. ? * ' . ! r  

.. . . '.. .' ;, .>:. . . . ... . , ..I _;. .!. i ::--:;:. . 
. . - .  ,..- 
.... I . ": :. ..i!; . - .  :: 

. \ ' .  F;..' 
' I :  
: 1 

1 . :  - 
. Z 

.'T. . . . 
. .  . 

.. . . : . .  
. . . . ! -'. 

- - * y '  . . .i-. 
. . = - ..+- ' . . . . . . :..;- 

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





PROJECT: JO? V A - W  ??Ah1/ : DESIGNER: g r  
74'4JE-7; , ... 

OAT E: ~ ~ 8 7  
HYDROLOGIC AN0 CHANNEL INFORMATION S KE TG H 

STAT1 ON : /4d+ 56. 
, . a/@'+ * f5 IC . , 8/ EL. . . 

. .. . . . .  . 
' , . - ., >. . .. < '  

. 

. . . .  . . ", , : . .  
. . 

.: . 0, = j ,. . . - - 
0 2 - .  . . .  . . . . ;. TW2 - ' 

,.. , . . . 
, - . . . . - - , 

o = cEslGN OIscnARGE , SAY a2, ' . M E  STREAM VELOCITY = ," .. . .. . - .  ( 0, = w r c x  o l s c . * a c r  ; j n r , ~ ~ ~  OR aioo 
* - . . MAX. STREAM VELOCITY= ' 7- 6 s  ' .  

. . , : .  . HEADWATER C O M P U T A T I O N  ' . C) : . CULVERT .. .. .. . 

D E S C R I P T I ~ N  i.. S l f E  CONT. OUTLET CONTROL H 
COST , COMMENTS . . 

IE!~TR&NCE TYPE) HW K, H dc dc+D T W  -- 2 -- 
/ / ~ 4 0 h 5  4rd /,kP A6 @-p//323 2.h- 2.f 2-62--flb72epg,.(&r 

- .--.- 
1 - -  .. . . 

I 

SUMMARY 8 RECOMMENDATIONS: 

. . .  . - 
. . ". . y.: ,. r . . . . 

. - - . . - . - . . 



. 
PROJECT: d' OW U W  PLWV . 

7?%4* 5 
DESlGNER 

DATE: 3- 87  
HYDROLOGIC AND CHANNEL INFORMATION SKETCH 

STATION : /54 4 4 3-50 && I29 EL. Z {-F' ZZ:Z'/ 35: 2+ 

,~ I 

- < 

' . - 4~ 
3 ,  . . . . - 

0, = TW, = I: L- - - 
('2 - TW, = E L a 7 L f  so1 - 

% L=-  EL?% 
0 = CESlGN DISCHARGE,  SAY 0 2 j  

{ T ~ ~ -  
, ( 1 '. 

MEAN STREAM VELOCITY= 2 - 6  . 
o2 = CHECK DISCHARGE , S A Y  oS0 OR oIOO . - MAX. STREAM VELOCITY= 3-? 

CULVERT 
D E ~ C R I P T I ~ N  

(E'UTRANCE TYPE) 

/FA> rJ 

SUMMARY 8 RECOMMENDATIONS: 

02- Z 

94 49 

t 

Slit 

HEADWATER COMPUTATION - l3 

L 
-1 #-* 

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

- H W  
0 

/ 

COST , COMMENTS 

Hw Ke t i  dc 
3 -1 

!$!?- T W  ho LS, 
HW O :  

0 -- 
6.9 3.d 446 4-64 / 3 /.kc 46 6 z 4.2 8.1 

I 



..... -. -- ................. - -- . - .... 
.pPd i?/t'Gr;y ? L b y  

. 
PROJECT; . . .  I . , . DESIGNER: c i  

7Pn-s~- _T. . . .  
. . 3-87 

OAT E: 

H Y O R O L O G I C  AND C H A N N E L  I N F O R M A T I O N  
,. . 

'. SKETCH 
STATION : 7 7@r0 . . 

' . Bcaa = 382% ' ELZ . . . . 
. . S ' .  

. .. : . . .  . . .  
' . ... . - ... : . . . .  

, ..." ? 

. . .  . . .  . . . .  .. , .. '- . . . . .  '.: - . . . 
. .  . . .  ._ .. 2 ,  

. . . 'I. .: . 0, z ,: . ,, . ' ..'.',, , . ; . l * . : ,  ... . . . . . . .  
. a p  = . . . . . . .  . . .  ,. TW2 = ... , . * .  ... . . .  . - 

, . .  
0 1 1 C E S I G H  DISCHARGE,  S A Y  O Z 5  ' ' . . . .  . . . . ( a, = CHECK !ISCH,ARGE ;BAY 650 OR . * .  MAX. STREAM VELOCITY=-&K- 

CULVERT 
D E S C R I P T ~ ~ W  

. . 
(ExrRGNcE TtPE)  

/YK~QWS 
, - -  , . . . .  

- .  

SUMMARY . 8 . RECOMMENDATIONS: . , 

. . . . - .  
". . ?.- ,. r 
. . _ .  

. . . ,. . . . .  :. 

(I. 

2 4  

f : :  

' 

. ' 

' 

. . 

. HEADWATER C O M P U T A T I O N  - a 
r 
-1 ' 

6 
0 

do 
. . 

INLET CONT. 
I-* 

O? 
13 -' 

4.z 

- *' 
0. 

/.d 

. . .  

OUTLET CONTROL HW=H + -LS. 
. 

HW 

/ 
K~ 

04 

H 

LIJ 

dC 

I T  

TW ho 

427 4J7 3 t  

L S ~  

H/.< 

HW 

ck 



S O D  L//tLLSY PKWY 
.I 

PROJECT: DESIGNER: 6'r 
. . 7'44~E ,,, . . 

DATE: 3- 87 
HYDROLOGIC AND CHANNEL INFORMATION '. SKETCH 

. . . .  
' ' . 6- /2/8 .>&~e.; ". 

. . . . . . .  . . . .  - ' : < . . .  - .  . i :  . -  . . . . . .  . . . . . . .  
, . . ' I  . . . . . . . .  . . .  

, . , . *;. , .*. . ,?' ' . . .  ' -  t . '  ' . . . .  3 ,  . ' ' . . (  . . :. ..- . . . . .  
. .  '.' .... 0, =. : ' i w I =  . ' -  .-. . . . . .  ... . . ,  - - 

.?2 - . . . . . .  :. TW2 - . 
. ,.. ., ... . . . .  . . . .  

, . .  
0 CESlGN OISCHARGE , SAY ' ' - .  

. . .  ' .  MEAN STREAMVELOCITY= 6.6 - .. ' 

o2 = CHECK DISCHARGE ;SAY OR . . MAX. STREAM VELOCITY= ' '9-0 ' ,  

. . : .  HEADWATER C O M P U T A T I O N  CI . . . . . .  CULVERT I 
_1 C *  

D E S G R I P T I ~ N  d Sli& INLET CONT. OUTLET CONTROL HW=H + hO -LSo 
COST COMMENTS ' . . 

(ENTRANCE TYPE) - HW Ke t i  dc 9 TW h, LS, HW 6 . " W  
0: 

I 

D 0 

IUJW?' 

7 - .  . . .  

SUMMARY a RECOMMENDATIONS: 

' . .f eij?TLE CRaJ;r/mc 
. . , . ....... k . . . .  . . 
- , . .  







i 

PROJECT; $Od 
* 

. . ,  ' DESIGNER: &r 
PYkJ&- 3.. 

- DATE: 378 7 
H Y D R O L O G I C  AND CHANNEL I N F O R M A T I O N  S K E T C H  

STATION : m + X x ~ f l  
EL. y3 

. . 
, . ,  " - 

- - . , : <  '. . . . .  - .  , . .  . . :. 6 ' '  - , . ... . . , 
. . . . 

9 .: . .. . . . . . . _ -_ :' . . ' . .*, ; ,  . . . .  . . - . ; . . r  

'! , .,* , . . .: ' 01 . =  ..> :::, . : '  i w ,  = . - 
, % .  . . - .pz - .  

. . . .  - 
. . . ;. TW, - 

. ,. .. . 
. . 

0 CESIGN D I S C H A R G E ,  SAY Q 2 j  ' . ' 
.. . . , , 

' .  MEAN STREAM VELOCITY = 5- 5 . . Q2 = CHECK OISCHARGE .'SAY dJO OR oIOO . . MAX. STREAM VELOCITY = . --7- 7 y .,. 

. . I:. H E A D W A T E R  C O M P U T A T I O N  - a : CULVERT .. .. .: I k *  
D E S C R I P T L ~ N  a .  ,,i, ' INLET CONT OUTLET CONTROL HW=H + ho -LSo ' 5 w'. 

. . x COST , COMMENTS 
(ENTRANCE TYPE) - H W  H W  Ke H dc dc+D TW ho LS, H W  8 ' 

o y  
' 

- '  0 2 0 

&D ~'b'  Y& X K  3. -4 $4 B J ~  I3 J. / r  2s 3. /J-' Q. 6 3 ~ 4  4 7 Bo 
7 - .  

. . .  - . . 

. . 

- 

. ' 

1 
SUMMARY 8 RECOMMENDATIONS: 

. .  1.. . ' .. .. . . 
, . 2. '. - , . :. i, . . ,  . . . .  . , .. 













PROJECT: .Pd& I/rCUEY PKUIY 
CESIGNER: kP- 

74d-fE 2- . 
OAT E: 3-87 

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

STATION : 
34 74 785d 

EL. 67,2 

. i : ;  . . . . . 
.A. 

. .  . ' . '. ... . . , . . . .  . . . " .!'." . .. :. . . >. . 
i .  ..-.:. , ' ' . . , .  . . . 

I. ' . o l  = . . .\, . .. i w I  = . - . .. . . .  - 
P2 - . . . - 

. . ;. TW, - 
. - . . - 

0 1 CESIGN D I S C H A R G E ,  SAY Q p J  ' . . .. . ' .  MEAN STREAM VELOCITY = " - 7 0 ., 
' 

a, = c n ~ c x  o l r c n . * n e E  : 3 r ~  P~~ on Q , ~ ~  ') i . . MAX. STREAM VELOCITY= ' 4." '5 ' 

!:. H E A D W A T E R  C O M P U T A T I O N  - , 
c.) 

CULVERT .. . . . L + .  
D E S C R I P T I ~ N  a .  ,,;, ' INLET CONT. OUTLET CONTROL HW=H + ho -LS. , COMMENTS ' . . 

(EI ITRCNCE TYPE) - 32 . ' * W  HW Ke H dC .!& TW ho LSo HW 0: 
0 2 

kw 
2" 

: - .  
. . .  

- 
. . 

SUMMARY 8 RECOMMENDATIONS: , 

.., I < .  
. - . . .  , . . 

. . . . . 





: . !-; - , . . , ..i..-!. : . C '  . . - . a ' , .  
, , .,, , k;: 7. 

: ._,' . . _  
i.. . . ... 



! . , 
., -"". : " ---An--.- - L d . . " d u a - . - % . d w - ~ w  --.- ü am&-.--.-^---^& ,,,-.. -&- . . .  . . .-. - ' . _ .  . . . . .  . - 

'. . . . . . 
4 .: 

. 

8 ;  3 

* c PROJECT; aR/ V e S Y  P k W Y .  DESICiNER: 

T H A J ~  2. . .  $87 
DATE: 

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

. '( ' .  . 
. . . . - :  Y‘...~ -.?;i.:. : 

. . . .  ;:I. 
4 '  - .... 

. 
,.. . C  ... . . .i 

S K E T C H  
., . : - i t  :; HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  - 3 , ~  .:, 

3\r7 a2 m ;1';:". 
STAT1 ON : . , t :.-A . . .  .. .. 70. d 

1,:. - 
. . . *  

EL. - $, ; .', * -. . - 
.... - ' : i .  . . .  . -  . . . - .  . 

. . .  . . . . . . .  . . . . ..... . . .  . . . ' .  . 
. .  r .  i ' -. . . ?  ' Q ,  = . . . \i 

. . . .  ; i w l =  . -  . \ . . . . . .  - - . . .  Q2 - . . . . . .  
. . 

. . ;. T W ,  - EL.- .'T - .... . . 
I . . . ,  

. . . .  . : . .  . . . .  0 = CESIGN D I S C H A R G E ,  SAY 0 2 j  ' ' . . 8 --. 
. . __ . .  . , . Z.'? O Z  = CHECK D I S C H A R G E  ,'SAY dS0 OR . . , . 

MAX. STREAM VELOCITY= . 4 7 . - .+: ' 

. . . . . . . . .  . i r .  .- 
. . w . . . . . . .  t : .  H E A D W A T E R  C O M P U T A T I O N  - C U L V E R T  . . . . . .  I . :, : . 

-1 '* . ..1 
D E S C R I P T I ~ N  ,,;, I N L E T  CONT OUTLET CONTROL HW=H + t+, -LS, 

COST , d o  
. , 

. . - : 
(E?JTRLNCE TYPE) - H W  HW Ke ki d c  TW h, LS, HW 2 2 - J  . ' 

0% . .  0 . . 
0 . .: . . 

/r;Ck /fV/CC& f lJs~er  ' A35 $0 B . T z / y f - X  A W L @  - Y@;TT ,yb* 2 . . . . .  . I - . 
: . .  

. . .  

-.-- -- 

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

. ' .. . - 
. . '  

.. , . . ., 
. . . . .. : 

. Y 
I .  

. . 
a .  . 

. . ' C. 

. . .  
. . .  

SUMMARY 8 RECOMMENDATIONS: , 

....... . . . . .  .. 
. . 

, . .  L'.. . 

. . !.: .: # . . . . , .. C.'-'. : . i. . . -a:.. 

. .  . ', , .>: ?. . . .  
. . . . .  : . 8 . * . .  

. . .  
. . .  . . . .  . . . . . . . :  .' 5 - . ., -: 1. ;.. 

?*.. - -. . . I  . . . . . .  - L -  - .  - 





PROJECT: ud'e Y p / w y  DESIGNER: dF 
7fld.fE 

DATE: f -  87 
HYDROLOGIC AND CHANNEL INFORMATION S K E T C H  

STATI ON : 3/& 88 
&flo 12 EL. ZY 

- .@7!,?,aj28-'$2~b~ , _  . 
1, 

0, = TW, = - 
a, - TW, = EL- 68 f 

EL - 
0 I C E S t t H  O l S t H A R t E  , SAY 025 MEAN STREAM VELOCITY = - . . 
0, = CHECK D I S C H A R G E ,  SAY OR MAX. STREAM VELOClfY= 3-0 

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

( E Y T R C N C E  TYPE) 

ZWD SEW - 

SUMMARY 8 RECOMMENDATIONS: 

/% 

HEADWATER C O M P U T A T I O N  w 
L 
5 %  
g = 
5 

INLET CONT 
+'- 
w t  ,, 
3 O: 2 

~ 3 7 ~  

.-. 

- H W  
0 

3 

OUTLET CONTROL HW=H + -LSO , c,MME.,,s 

U ~ Z  &Lf//L , 
av-- 1, '70 

\ 

- 

HW 

/.r 
KC H dC 

aJ-/%P.$'/e2z 

, - - ,  

AS. 
2 

T W  ho 

P-BLLZ 

LSO 

/r 

-- 

HW 

- 



J'om K/fGLEY PXWY.  
., 

PROJECT; DESIGNER: 0- 
FA dfE _7. 

DATE: 3-87 
HYDROLOGIC AND CHANNEL INFORMATION 

6J- 

@><.?*/ -?z:2qqa~ 
k.. 7 , .  . . 

0, = TW, = *..: 
- 

02 - TW, = 

( 
0, .I CESIGN DISCHARGE, SAY Q Z 5  

a2 = CHECK DISCHARGE , SAY Q 5 0  OR OIOO ) '  

SKETCH 
STAT1 ON : 32d + 57s~ 

EL. - 2~\ ;- - .  A H L &  

l.- - 
EL.LL~ so= - L=- ,=, *4_j f TW,- 

MEAN STREAM VELOCITY = '5. &' ? 
MAX. STREAM VELOCITY= 5- Th 

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

(EY  TRPNCE TYPE) 

B%r.6q~ 

SUMMARY RECOMMENDATIONS: 

6f 

,,,, 
HEADWATER COMPUTATION a 

f 
i 3  

' 8 

0 

:?rr 

INLET CONT 
I-'- 
W E  

2 g 
0% 3 J 

/A$ 

- H W  
D 

@ 

OUTLET CONTROL HW=H + -LSO , 

HdA' A6'4r/L , 
HW + LC5 

H W  

&r 

KC 

8 s  

H 

A/ , ,  

d 

2.h' 2.13 

TW 

/. @ 

h, 

2'3 

L S ,  

3.0 

t iw 

xt'~ 



... I... . L 







. - ... I... . . . .  
L . . 

. . . .  . . , . - : . - 
t 5. : ... . . .  . . .  .... . . . . .  . . .  , : ,  .... , -  . . . . . .  . . . . . . . . .  . . : .- .. ..... . . . . .  . . 

I . .i 













* 
PROJECT: ~ f h  MALEY ,?X'wy . , DESIGNER: 67- 

. .  7AcffE~-. 
OAT E: 3\87 

HYOROLOGIC AND C H A N N E L  INFORMATION 

.. a , .  . . . . 
.. . . \ : .  : . :-QB c.. . : .  

- .  . . .  , , . ' -  . . . . . . . . .  3 .  . 
. . : ., . 

:,, -. . . . . . . . .  . .  , .  . . . . i. T 

.: . :.: ... ' 0 ,  = . . ' i 
..' : ~ w I  = . . . . - .a2 - .  . - . . .  . . . . . .  T'42 - 

., . . 
. . 

O I  = CESIGN DISCHARGE,  SAY Q Z 5  
' 

) ;: . . .  aZ = CHECK DISCHARGE ;;SAY oJO OR oIOO 

. . .  

., . ' . MEAN STREAM VELOCITY = 3 - 2- F=, ., 

' 

.. - . MAX. STREAM VELOCITY= ' 4 - p ' 3  
. . ? : .  H E A D W A T E R  C O M P U T A T I O N  ' . I3 

CULVERT . . . . .  Z 
b - *  

i 3  W C  D E S C R I P T ( ~ N  a .  ,,;; INLET CONT. OUTLET CONTROL HW=H + ho - L S ~  
g < g  . . -- COST COMMENTS 

H W  - 3 -1 (ENTRLNCE TYPE) 
' D HW K . ~ H  c1~5-Z o y  

U 

: - .  . . 

SUMMARY 8 RECOMMENDATIONS: , 

. .  a_.. . , - . . 
..... . , . - A 

., .- . . .  .. - . . .  ' . " . . . . . ' . '  a*-.:-.. , . .; :,; :: . . . . . .  . . . .  . . . . .  . _ . . . I . . .  . . . . . .  . . 

- _ _  

1 

I , 



4 

PROJECT: Jp& P a r E y  f ~ k j Y  
4 

DESIGNER: ei- 
/Y&ifF 3 

DATE: 3-87 .- 
HYOROLOGlC AND C H A N N E L  I N F O R M A T I O N  S KE TG H 

STATION : 3/94 /7* 0 

- 8 

- \ ._ 

' r  . 
0, = Tw, = - 
a, - TW, = 

0 = C E S l G N  D I S C H A R G E  , SAY O Z 5  MEAN STREAM VELOCITY = '5.40 . 
Q Z  = CHECK D I S C H A R G E  , SAY Q 5 0  OR OIOO 

CULVERT 
D E S ~ R I P T ~ ~ N  

' (E'JTRCNCE TYPE) 

dE/b&AL 

SUMMARY a RECOMMENDATIONS: 

*'. , 

270 

,,,, 
MAX. STREAM VELOCITY= 2- I 

HEAOWATER C O M P U T A T I O N  - u 
b - *  

2; COST 
3 

O: 

flo 

INLET CONT 
COMMENTS - W W  

0 

/33 

5 -I 

OUTLET CONTROL : I 

H W  

k0 

Ke 

0.4 

H 

#,+ 

dc 

4 7  

TW ho LSo HW 

~ J c - ~ . L -  5 J . f  l o  Z q  

0 

J?P 



d0.V VfiAtY 7kCt.Y 4 

PROJECT; DESIGNER: er I 
( '  . 

1. . . t  ': ..... ,.- . 
. '." "., - . . . -_ ,.. 
* x... I - . : t .; .  

' . . - G  ; ... .......... . I .  ._ .... ,.. , .*Y. . . .!... # .  

..;j- :t 
.::,;.,p., 

. ' {g.',::: . - . C i \  
' 2.. 

'- . :. : A  ....... ; .' . 

... - ,  ; .,,>. ... t- A'>? .,- . . . . .  . . .  I . . .  i .?': .':+.-;.:. - .  
i . *".. ' ?  ' \ : , .;.. ;::.;>:.;:.: 

; ,.: > 1 '  . . . . . .  
+ '  . I .. z 
:r . 



SgpY V / 1 ' f - L W  7KWY 
* 

PROJECT; DESIGNER: 67- 
fR,+JF 

SKETCH 
STAT1 ON : J?3 ' ' 7 

B / @ d  L q  cF-.J 

I .  ( . . 
*,., 

0, = " . T W I =  - 
0, = TW, = 

0 a EESIGN DISCHARGE , SAY Q Z J  MEAN STREAM VELOCITY = 2 - h " ~  . o2 = CHECK DISCHARGE , SAY P J O  OR OIOO . MAX. STREAM VELOCITY= 4 -2-0 
HEADWATER COMPUTATION - (3 CULVERT I 

-I 
>- 

D E S C R I P T I ~ N  (I SIZE I N L E T  CONT OUTLET CONTROL HW=H + - L S ~  g COST , COMMENTS 
(EYTRCNCE TYPE) 

f4.b J'W 

SUMMARY a RECOMMENDATIONS: 

- H W  
o 

4 

I 

HW 

A90 - - -  
U 

2 J 

0~ 

/.%48 a . r / ~ j  1 . q  

w g  
LZ? 8.7 1.9 17' --- b d  



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

A', . . .  . - 2 - k . '  4.. . I -.re. :, 
' . > . - '  ::' .<. . , , . . . . .  .... r.. . r*. . . . -* ' 

*, .!.,a .i 
,.:i' .'. 
::1,;*F 

. ' :?6.,..-: 

. 
' .  .:,* B 

, _ a :  . .... * 
. - '',,;. ?- --,?.- . . . . . .  . .  :" .;. . : . . . .  , .'.. 4 .. ' . . . :  *- : ,;. 2 ; 
. . . .  ., -..:.y18. . r "  

. . ...., . - fl.J.. >. .. ;;:. 
- .  

. . . . .  
.%. . , 

8 . .  . . . . .  . . .  , - . .  . ' ! Y ,  . 
, . - - * > .  . . .*. 

..;: - 
. . . . . . . . . .  i e  ..., . 

. . . . . . .  . - .. - : . 
. . 1  

- ,  - : 

6 

PROJECT; SdX/ 'KwY . 
?fl&Jb- 3 DESIGNER: .= 

DATE: 3-8 7 

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

. . . .  ' . _  ., .. .. - ;'--.I-. . , . . - . .  ... . . . . . .  ' .  , 
. .;;;::; :-;.:. . . .  . . . . . .  . . 

. . 

H Y D R O L O G I C  A N D  C H A N N E L  I N F O R M A T I O N  SKETCH 
STAT1 ON : 374f 98 

. - , / : Z B ~ ~ ~ ~ ' & Y P .  $ .  . - - 
r . '  8 .  

0, = '  Tw, = - 
O2 - TW2 = 

- 
0 CESlGN D I S C H A R G E ,  SAY O Z 5  
Q2 f CHECK DISCHARGE, SAY 050 OR OloO 

m 

MEAN STREAM VELOCITY = -7 - . 
' MAX. STREAM VELOCITY= d--20 

CULVERT 

D E S C R I P T ~ ~ N  

(EYTRLNCE TYPE) 

J m b  

& ~ i y b  b m T  

I 

SUMMARY 8 RECOMMENDATIONS: 

Q 

S C ? L -  - 
7. 

I 

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

SIZE 

CI 

I 

$ 
0 

4~ 

- H i 4  
0 

& 
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r * 
$ 
f * 
C 
t 
d 
t 
j 

t 
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'I: 
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2 APS 1 3 3  
2 A F R  1333 
2 AFF: !536 
2 1Z:'j 

,y@ 1342 
2 F F .  1325 
2 A" , t: "<$ 
2 AFR 1351 
2 ]-j;,4 
2 AFF; 137 
2 !;!)G 
2 APR !493 
2 AFk l$fj{, 
2 A P R  l?UY 
2 APE 

.. - 
2 3  !I;. a 2 LFF 1 4 5 4  h4 I. 
3 0 93.  * 2 APE 1442 '5 1 
*. 7G. , $ 5  5 ;  
d 2 Ot. * 2 AFR 1443 57 
J3  5 6 .  * 2 AP9 145! 58 
4 4 4:;. $ 2 tPR !454 53 
: 5 4!. * 2 CPR 1457 60 c 
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c S l x r t t ~ t ~ t t t t t ~ + % f i $ i * + t t C t % ~ $ + ~ t ~ 4 ~ f t t t ~ ~ $ i x  

R:I!j<;FF S!\f:EAp? 
F i l !U I!! C89IC FEET PER SECONE 

T I 5  .IN iiC':RS, AREA i d  SQOSRE HILES 

-".. ?Iff! 6; A\FERA$E FL[>Lj FI); )jAX!KL!!! FEEiIii C6$Ix ' GF 
OPERATIO!; STATIDH I PEAK AREA S T A G  K A X  STAGE 

t 6-H(iUR 23-H!)L!F 72-H(1U$ 



12 
- 

KI 
13 7 0 1 3  0 . ~ 2 1  0 . 0 ~  TRAP f f J  - .i 

SCHEHATIC DIAGR,&H OF STEEAH IIETWORX 

! . ) C l I i i t lEC iOE 
h* 

(!---I RETURN 0: DIVEETED ?R P!!nPED FL#i 

SGS2ASIN  RUN9FF D A T A  

SUEEASIN  CHAkACTEL IST ICS 
TAREA 0 . 2 5  SOBBASI f i  AREA 

P F l C I F I T A T I O t +  DATA 

DEPTHS F3E 0-PEACENT H ' ~ P 9 T l i E T I C A L  STOF.:;! 
HYDEe-35 TP-4? T F 4 f  ..... ..................... ........... .......................... 

5-Hlil ! j - H I H  6O-!lI!4 2-H3 - 5  6-Hh !2-H!: ?$-li! ?-Dil 4-DAY :-CAY !g-DA)' 
0.7: 1 . 4  2.55 0.60 0 .  o.fJ3 C.oc . . fJ.of ?.c? 0.00 

SCS LOSS RATE 
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2 APE 12i13 2 u .  i 2 1248 1; 3712. 2 1 3 3  .:2 8:. 2 A i S  !sia 4 7  
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2 ATE !?36 1; 1 c: r 2 .$?P j j ? !  28 185 .  k 2 A P R  1406 4 3  14. ' 2 APE 1451 55' 
;' 6 i i  ~ 2 z p  1: 5 ;  t 3 - , I F >  . 1 4  .-- ?$ 1.53. 2 APE 14lj7 44 , 5 2 AP4 1:s: 59 
2 A P E  12;: 15 137. i 2 A F ~  1327 30 127. 2 APR 1412 45 11. ? ? APE 1;57 60 

C * J: 
t*~*tt'i.?tiS$:itt~jXt1t:tti:$i.1:~idi~tt$xitftttt~~$~tt:tf:t~*t:~~ttT~.lrtl~t$$$$.It~:C5tt~$ttttt~1t*$:itittt~if f$ .~-t t t t t$*$tf~t i t$t t : . l r t4t t*4t l -& 

- - .  
+ 4.2; , ., . G .  5':7 4 : .. 4 . 48. 0;: . 88. 

( INCHES) 1.727 ! .72! 1.727 1.727 

t l r  r tk  S t d  t I C  itt St* I$$ t*f xtt t t f  i $ t  *ti tt i  t i t  $ t t  t z t  t t 4  ttt tti S T $  txt t t t  ftJ ti* tt* Itt $ t i  ?: t  t J i  it 

SI!EBASI;'! EUNisFF DATA 

PRECIPITATIOI i  DATA 

9 FH DEPTVS F6? 0-PERCENT HYPOTHETICAL STORE 
..... HYERO-35 ...... ............... TP-40 ............... ........... TP-49 ........... 
5-fli!! 1 5 - H I N  60-H1!4 2-Hi? 5 -  6-HR 12-HR 21-HE 2-DAY 4-DAT ?-DAY 10-2AY 

STORH ABEA = C.67 

j b  [s SCS LOSS RATE 
STET: 0.t: I:~:TIAL A~STRI!C:IOII 

C%'t.!f: li $ j . l j l j  CgcVE t#JEljEB 
RTIKP 0.90 P E E C i i i T  IHPEEILIOUS AhEA 
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I * S t  t r t  3 r t  t 3 t  ;it t t r  ti* 1 % ~  *+t  f + j  t i t  L ~ T  t i 1  ? x i  t t *  rr*  t f r  1 1 ~  i*? t j t  tit  S r t  t t l  i s *  ~ t :  * ? t  S t ,  

I STORY A R E A  : 2.14 

19 L s  $CS $ATE 
cT-7;  
, X ; I L  O. !? I!I!TIA! ASSTRAGTI? ! l  

cay1198 92.03 CUiiYE ! W E E R  
RTI!? 0 . N  P C E C E f I T  IEFERVIOUS A R E A  

CCYQIATIYE A E E A  = 2.14 S9 HI 

$48 S t : b  $$$  .%$$ * S t  S S t  $ S t  S t y  S t *  *St .  S t *  S f %  $$* * S t  f S S  t S S  * t : k  S$* * t i  t*? t * S  S t ?  S t S  S t *  t S t  S t t  S t ! .  * t i  

.RELu !5L'TI?G 
13052. CilANiIE! LE2GTil 
Q.02!? $:OPE 

3.338 CHAI?NEL RO[IGIIl?ESS CCEFFICI 
l j . ~ j v  C:)!:! $IEUTII$ ASEA 
TR6F Ciib!l!!EL SHAPE 

20.(iij $<i;T+il U I D T H  54 DI&{ETEF: 
5.OC; SIDE SL(!PE 



EI!iEHA:IC STREA? $$Uf i%G USED FGM T9IS REACH 

I t t l  t t r  t i i  L Cf li! 

I HYPRD5RAPH AT STATIC!! 

I PEAK FLOW TIXE HA,'(Il;LIE A ~ E F . A ~ E  F!!;; 

I 
(,-PR 24-!iR 

+ (CFS) 
72-HF: 

(l!Rl 
2.25-t!? 

I SUBSASIH RrJ!lOFF DATA 
I 

15  Ed SUEBASIii CHARACTERISTICS 
T A X :  C.82 SljBB,?,SIbj AREA 

? PH DEPTHS FOR O-PERCE!jT P'~P8!.LiE!ICA!' STCISE 
. .... HY???-35 ... .. . ..... . .. . . . . .. ~ T P - l Q  .. . .. ...... . ... .. . ....-... IF-4.2 ........... 
5-11!! 15-HI!{ tEl-Zi!: 2-HR 3 6-39 2 -  24-1jM e-$hY 4-057 7-55: IG-33 

0 . 7 4  1-45 2.55 0.00 0.OC 0.05 O.Qo 0.0; 3-00 0.09 0.23 0.00 

16 I S  SCS LOSS CAiE 
STRTI 0.41 I t i I T I A L  ABSTRACTION . ,:LT: 

CRV%5 R 83.00 C!!RVE ti!lHfiEL: 
RTIHP ?.OD PERCENT IH'JERVIOUS AREA:: 

i UNIT HY9136EAFU 
57 EMF-OF-PE.SIOD O.Si!IHATES 

I !a. 56. 107. 170. 252. 552. 464. 
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560. 
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627. 66?.  
n.-- 
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.--- - ---.-- 25". ------- 1"' - - . - . I  '0 
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I PEA! f L 0 U  ?I!?! HbXInUE AYE44SE FL92 
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+ ( C i s )  C lifi ) . .. 



RONOF: S#KAPY 
FL(!!! It4 C U E i c  FEET FEE SECGNE 

TInE I# HOURS, A E . 4  1:i SQdACE EILE; 

PEAR TIRE OF AVERAEE FL?U FfiR flAXIHU!! P E S I O F  
STATIOH F i O H  PEAK 

6-HI)Ufl 24-HQUE 72-/+';g$ 

449:. 3.95 972. '5'?2. ??2. -- 
HEC-1 INPUT 

TRAP 20 2 

BASIN HAXIMP 
A M  Sl AGE 



STX!! AREA 1.9: 

RT!% 0.09 PEKE!;! It',PE;\'Ii!!IS AREA 

Uf i IT  HYDRogii.,t.PH 
25 E?i$-i:)F-PEEI06 CF,PI!jATES 

2's:. 3429. 3723. ;p&. -.  ? K 5 .  9Ci73 . 1549. 1119. 
p - il 
+JJ. 512. 2 3 ~ .  16?. rL . .  17: . 2?. 64. 

1 i 
4 7 .  

1z. il. 3 .  

$TSE,ly !?f".!TTHs 
9500. CHANtIEL LENGTH 

@.1215$ SLfjp: 
0.030 CHbNFEL ROUGHHESS 
0.0:! COI4TRIBUTIiiG AREA 
TFhP CHAliEIEL SHAPE 

7q pr: 
L L .  . B O T I O t l  U I D T H  OR Dl 

2.0G $:BE S L O P E  



S l I B B A S I ! i  C!!ASASTEF,ISTICS 
TRfit.4 0 . 7 5  S U E B A S I N  AREA 

5 F H  DEPTHS FQR O-PERCENT H Y F Q T H E T I C A L  STORK - 
..... YYERC-35 ...... ......... ...... T F - 4 3  ....... ........ ........... TP-4' . . . . . . . . . . . 
S - Y I I I  15-/jjC 6 i j - t l I M  3 - 3  b-H9 12-HR 24-H:: 2-bAY 3-DAY 7-D:': l O - D A ' f  

0.7C 1 . 3 5  2.55 0 . 0 0  0 . 0 0  0.00 0.08 8 .  0 0.00 9.011 0.00 

16 i 5  SCS [CjS 287: 
STST: 12.41 , I N I T I A L  A B S T R k C T I 3 l f  

C R ~ ~ P E  s3.00 CLICVE NUI1EED 
R T I H P  0.00 PERCE!IT I H P E R V I O Y S  AREA 

U?!I J HYDROE?APU 
69 E!{D-QF-PERIOD O P D I N A T E S  

'23 . 1%- --.- -/ - 24'3.  ;? 
>ii. 311. . l-&. 3 1 2 .  

236. 205. 181. 16i .  
72. 64. 57. 51. 
22. 2 0 .  in. i6. 

7. 6. h. 5. 

i t*  .t J i  .t $$ *$ l -ttt 
HYD!lIGRAFH AT S T b T I Q N  . 48 

T O T A L  RhI!!FA!L = 2 . 5 : ,  TOTAL L O S S  1 1 . 4 5 ,  TOTAL EXCESS 1 1-97 

, 2 2 9 .  435'. - 1 -3P3.- -- - . 
3 j V .  323. Jbc. 
ir3. 130. 116. 

4: 
Y.J.  SO. 26. 

t S S  tt* Wf t$? $ * S  S S t  t f t  t t S  S l i  $?$ t?? SSS S$t Stt ftt t t% t$t  $*t ttt t t t  t$? S t *  Stt tfS $tt &$$ $$$ tSS 

EYDROG26F2 CO? IiiA7 I O Y  - 
IC('X? 2 !JUHI?ER ?F HYDRDGRAPHS TO C O H B I Y E  

; F !  T I I f t  HAXIHU? AVERAGE FL'?!I 
6-!?@ 244% 72--HR 2 . 9 5 - H E  

i C F r j j  ( H E )  
I P T C  1 



F L W  iii C 9 S I C  FEET F E k  S E C O l i  
TIHE Il'i HOIIR.;, AREA I t 4  SQUARE HlLES 

F i R K  T I E S  FF' 4VEEtrEE FiirU Fi'4 !ASIK!'Y F E A I C ?  F A S I N  I!A!IEY? 
f lFERATIO# S:ATI<f/ I ;  FE;;I' A M ,  STAGE 

+ 6-H!;iiic 2s-iiiil!il 2-H!:!ijE 

ROUTED TG + 

L I N E  

HEC-1 INPUT 

12 Kt: 
i 3  R #  4509 O.Gi7 0.0; T R A P  20 2 

16 El: COHb 

1 

SCHEHATIC C I A S R A H  OF iT.ZEAA t4ETblORK 
IitfUT 

L I l ? i  ( V )  E Q V T I i i S  (---)I DIVERSIOI I  QFi PUHP FLb':I  





SUERASIN CHAEi.CTEEIST:2S 
TAKA 0.22 SUEBASIN  AREA 

PRECIP:TATIO!j DATA 

DEFTH$ FOE 0-FERCEtl? HYPgTHETICM S!OR! 
..... HY!JF,O-35 ...... ............... TF-40 ........... .... ... .... 
5-YIY 15-31.r: 6Q-i'IH ?-%ti 3-HR h-H$ ]2-}iR 24-24 :-DAY 

0.74 1.45 2.55 0.00 3.CO 0.02 0.00 0.012 0.Q0 - 
STORM AREA : 0.22 

SCS LOSS RATE 
STFlTl 0.51 I N I T I A L  ASSTYACTIO!! 

CRYNER S3.N CI!RVE NUHEER 
RTIGP 0.CD PERCE!jT IKPERVIOUS AEEA 

SCS DIFE?~SIOt:!ESS UHITGRAPH 
TLAG 0.52 LAG 

UNIT HYCRBGEAPH 
54 END-OF-PE!IBP OfiDIfGTE3 

53. 79. 110. i * ~ .  1 b.7 

i *ti $?? t*k \ S*f:  t*i 
HYDECSKPH AT STATION 56 

I 
I iD?li 3RIKFALL = 2.55, TO:AL LOSS 1 1-46, TOTAL EXCESS 1 1.0'? 

FAXIHUH AVERAGE FLOW 
24-HF: 72-HE 

CUMULATIYE AREA 1 0.22 $9 M I  

i t l  *fit $*:k Z t *  S $ f  $ti $%$ Stf t i t  t t% Sf:$ tSt S t $  t f f  $St $L* St$ tt? Stt $$$ $ S t  i#$ *$$ $$$ *t i  $*$ $t$ $t* $$$ t :  

CUFULATIVE AEEA 0.60 9C HI 



PEVt!' 
[ !PERATION S T A T I O W  

t 
FLiiij 

H Y D R O G R A P H  A T  
+ 5 A 930. 

ROUTED TO + 

!IJ:ll?iF SllK!AF'i' 
~ u i :  it! cue:c FECT F E ~  ~ ~ ~ 9 x 2  

T I X  IH H(.!$?S, A R E A  IN SII!IAF;E 3ILES 

T I H E  OF A i J E R A 6 E  FLGk FOR FAXIHU!!  P E R I O D  B A S 1 $  HdXIHU!!TI!!E 6F 
P E A K  A E E A  STA:iE HAX S T A G E  

6 - H O U K  24-HOLjE 72-HO!jR 

1.15 52. 52. JL. r l C. 22 - 

1 L I N E  13; ...... 1 ....... 2 ....... 3 ....... 4 ....... 5 .....-. 6 ....... 7 ....... 8 .......? ...... 1 C  I 1 !D # H L T E  Ttllil! 
2 ID ' 6!4 ElV9 1 Z E C T  
5 I0 8 5 G 8 S O - 6  
4 IG !DO Y 

JDIAGRil!! 
5 IT 3 09AJ226 

I G I0 3 

12 K K  
!3 EK 4500 0.024 0.03 T S A P  15 2 

S C H i E d T I C  BIASRAH Oi S T P E A H  N E T W O R K  
IEiPUT 
LINE (I;) R~UTI!~G i---; 1 D I V E R S I O N  t 'E P U H P  F L f 4  



PREC!PITATIO!+ DATA 

STORH A?EA : 0.94 

SCS LOSS RATE 
n- 
3 iRTi  9.!? IXITIBL APSTRACTIOtl 

CRYHF$ 92.00 CURVE #II:i2ER 
RTIEF 0.00 FERCEET IHPE4VIOOS AREA 

( ti.!, 1 

TT;5 
(LC-FI) 

t f t  $ 3 1  t t t  t t?  *1$ t k S  # $ C  i r i  i C S  t S I  t r t  Stt  fr*  $ 1 2  $41  $ $ i  4 tC SXS Ctt $%t SCt S t *  t r t  i t *  St *  $ S t  t7.t $$k $$I * 
* * t t ~ i i t t t $ * J f  
4 t 

i I J  fii'; KIIIEHkiIC WAVE $iREA hOVTIP': 
i .$ . j l "  

I %Q. : ; : .  CHAiifiEL LE!XTH 
'I c?.I;p SLppE 
C. - - 

I I I O .  C;3 CHAiJiiEL R!:IIJGH'![SS !J:iE;FICIE}+T 

I 
C A C.$!J C(.ik74ibJI!;l; Ii4EA 

SHAFE T!:P CHAY'iE! SHC.PE 



I 
I XINEHATIC STKEA? RCL!TItiE USED FOR THIS REACii 
i 

I 
I 

Ct'YUTIEC KIFEHATIC FARLKETERS 
A! PEA ! D i  (HI\) EX I i T )  

I 1.7024 1.479 0.75 2300.03 

HAXI?iUH AVERAGE FLFU 
6-HR 24-HR 72-HR 5.011-h'FI 

CUHUL4TIVE AREA = 0.?4 SQ H I  

t t t  - k t *  4 f S  $it  t S S  St *  S S t  *** i S 1  %Sf  t t*  **.I: tt* **t $*f  * S t  *$$ *$:# *$$ S*$ $S* $ $ I  S k i  S i t  $ $ $  t t $  f t S  *.tS tSS 

7 PC! DEFTHS FOR 0-FFRCE!:T HYWTt!ET?CAL STOF? 
..... H'iD40-25 ...... ............... TF-49 ............... ... .. ...... I?-$? ...... ..... 
5-HIN 15-HI'{ b!l.-!IN 2-HR 5-Hit 6-Hfl _?.i-HR ?-?A': 4-8.1: ] - ) A \ :  i p - ~ d r  
0.74 1 .  2.55 0.00 0.90 0.00 -0.00 C.gO . G.03 0.00 0.00 

SCS LC35 /?ATE 
ST211 0.41 IR IT IAL  ASSTRACTICIi 

CRVME R 83.01 C!iEIIE NUI1SER 
ETlHF 0.00 PERCENT IHPERYIOVS AREA 

SCS DIEIE!ISIO~~!ESS !!#I TGRAPH 
11% 0 . 3  LAG 

TOTAL RAINFALL = 2 .55 ,  TOTAL LOSS I 1.36, TOTAL EXCESS : 1.09 

b-iJP 
RAXIFQH RVERASE FL?B 

c n.?-I r 



RUNQFF SgH?!ARY 
FLllll I:I CUBIC FEET FER  SECOili: 

TIME I! HOURS, AREA Itl  SQUARE XLES 

PEAK TIEIE liF AVERAGE FLOY FilR I A X I f l U H  PERIOD EASI!i' HA::'IflUY TIHE 
ItFE@ATIU# STATIOH FLOU PEAK + AREA STAGE HAX S 

6-HOUR 24-HOUR 72-HGUR 

HYDROGRAPH AT 
t 6A 2238. 0.75 210. 210. 210. 0.93 

ROUTED Tij 
i 2!73. 0.80 210. 210. 210. 0.94 

HYDROGEAPH AT 
t 69 155. 1.00 21. 21. 21. 0.15 

2 COY2INEP A i  
i C(1HE 2253. 0.FO 211. 231. 231. 1.03 
1 

. - 
HEC-! IEdFL'T PACE ; 

12 #K 
13 R K  47CO 0.023 0.03 TRAP 20 2 



? Pi? DEf THS FOR @-PERCENT !!Y POTHETICAL STQEH 
..... HYDRO-35 ...... ............... TP-?n ...........-... ... ........ TP-4? ........... 
5-HIN 15-HIN tj!j-HI;i 2-iiS 5-}iR 6-1R 12-HR 24-HA 2 - D A Y  4-24; 7 - 2 4 ;  !0-Dli5{ 
0.74 1.35 2.55 O.O? 0.00 0.00 0.00 0.03 0.0Q ?.00 0.00 Q.00 

STORH AREA = 0.58 

19 I S  SCS LO$; RATE - 
S:F.;TL 0 . i 7  INITIAL ~ B S T R A C T I O ~ I  

CFV~!~: 92.gc CUR:'E KI?(EEa 
RTIHP G.U3 PEFICE!?T IHPERVI03S AEEA 

11 ~2 SCS DINEGSIO?jLESS UCITGFAFH 
TLAG - 0.12 LA5 

TOTAL RAINFALL : 2.54, TOTAL LOSS = 0.81, TOTAL EXCESS = 1.73 

FEAS FLO9 T I E  MAXIMU!! AVERAGE FLOl  
6-59 24-HR 72-HR 2 .35 -2  + ( C F ~ )  (HE) 

--- -------:&.F2-- ---- ----.- . 
+ !li5. 0.6.5 143. 143.  i 4 4 -  14:. 

(J!!CFES) i.735 1 . 7 3  1.725 ! .735 
(AC-FT} 35. 25. 35. 3:. 

HYDROGRAPH ROUTING DATA 

IIi!EHATIC WAVE STEEAH ROUTING 
4763. CHA!?HEL LEkKTH 

0.9249 SLOPE 
0.030 CHAN!IEL ROUGHHESS CGEFFICIEI!T 

0.00 CONTEI9UTIt4G AFEA 
TRAP CHAiitliL SHAiE  

20.C0 BOTTOM KDTH OR DIAEETER 
2.00 SI?E SLOFE 

KINEHATIC STEEAH RSUTIIIG USED F04 THIS REACH - 

COHPYTED KIHEnATIC PdhAuETEF!S 
ALPHA H s! (Xi!;) D i  ( F T )  

1.4225 1.505 1.Cc ?350.$$ 



I SFEEASIN RUtjFF; B2iA 
1 1 5  P A  
I 

SUBGASItI CHAFACTERISTICS 
I A R t A  n.61 SUIBhSI l ;  AREA 

I ? f i i  

j 
DEPTHS F!,! O-PERCEH? HYPOTFlETICAL ST??? 

. . . . . EYBRQ-25 . . . . . . . . . . . . . . . . . . . . . TP-31  . . . . . . . . . . . . . . . . . . . . . . . . . . . IP-43 . . . . . . . . . . . 
1 5 1 6 ?-Hi( 3-?R 6-HE I?-HE 24-ti5 2-DAY 9-DAY 7-Dd)' I O - D A Y  

0 .  1 . 4 5  5 g.C? Q.83 0.00 0.00 O.Es 0.30 c.09 0.0? 9.00 
1 

STORY AkEA = C.61 

i 1; LS SCS LOSS R A T E  
STRT! 

1 
0 . 4 1  I t i I T I d l  ASSTRACTION 

CRY FE R 83.00 CURVE NLIESER 

I ETIt?? 0.00 PEFiCE!IT II1PEkY!OUS AREA 

1 ? E l f  rLi& t3XI!:U!1 AVERAEE FLOU 
6-HR ?$-HE 72-Ha 2.95-HFi I + (Sf : )  (I??) 

1 *t:t *$t t*t $8.1 *t:t tt i  i t 4  tt.t t t l  i f f  tft ttt ttt ttt t i t  *t i  tt* ttt i t t  f i t  .ttt t i t  t i$ t*t tft t*t ttt * : k t  tt .  

I 
1 t l * f* t f~*t t l t t  

t t 

I !a v,l: t c f i l : ~  $ 

I 
t .t 
t.CStS$kf.$ft:tai 

1 19 HC 
I 

J!YDROGl{APII CS,LiEINATItr/ i  
- 

IC0,'IP 2 f!UHEER OF HYDfiOGEAPtiS TO COHBINE 
I 



+ OPERATIOH 

R9NOFF SUEYAP'; 
FLOU IN CUSIC FEET FEQ SECO!!G 

T!HE IN HOUFS, AREA Ili SBUAT:F HIiES 

F i A l  i1i.I: CF AYERACE FLOW FO!: HASItiL!:! FERIQD E A s : ! !  CAX:t!rH i 

STkTIO!j FLOY PEAK AREA STAGE HAS ST, 
6-PGUfi 24-HFU! 72-H3UE 



.t..i i *I J ttt $1 : fit.: 
3.:nR(j<kiF:i ).T STbf i i~ i j  ,I,> 05 

CUHULATIYE ACEC : 1.23 54 F i  



, . . ,  
i i K [  3'i(,A6 $CgTE Ill FAgKiIAY 
I? -7.'" ".,'-, - .. i2 . j"  . ; i b i j  .1:13 TRAP ?C :- 1; 7 - 
. - 8 : :  - A i r  
: .I ,hf: ;'+c;. 
1 .; . - - .  - .  .:425 
i 5 i c 0 n: 
, ?  

- - - r OJ 

I r. - - 2 .d.j  

7 7 
! i x x  33:C C!JiBiNE A t ?  
c .-, 
i Hi 9 

L . . ! '2 
- .  - -  7 7 

A. - 

**,{:k:*:~**.$:~:+:t::t:.~ 
6 .$ 

6 1 3'it;A :: 

f , ( ~ r e a  46) f 
*.r..C$:r:.f:f :k*.~:f.t.j:.? 

SUF;$ASI!i CGiis.FF DATA 

SCS DI\ENSII]CLESS UNiTG3ACH 
TLAG 

, ?  

. i u  L.4G 

VALUE EXCEEES T A E L i  IN LOGLOG 1. G O @ 0 0  . 0 i667  1 .OOOO@ 

U N I T  ti'iD9I:IGRAPti 
7" C :-< g 

12 Et!D-OF-FERIQD ORDIHATES 
196, . h j .  40,. . 3.5;. 177. 33. 4 9 . 2 5 .  15 li. 

't. 1. 

FEAE F[,I:I;~ ]I!;: HAl!!!U!i AVERAGE FLOB 
6-HI? ?.!-HF1 72-HR ;?.?5-nR 

+ (CFS)  (HE! 
( C F S j  

+ 5GS. .fa5 62 . 62. 62. 
- -7  1 . 7 3 7  1 737 1 ::; {INCHESI 1.13; *., :.:.Ji 

{ At-FT 15. i3. 15. 15. 



ij(): 7 . - - - .  
L! .J:iG cH&NI$i, .?$irCHWESS C(!EFFicIFJ!i " r 

5 5 .Qc C ! l t ; i ~ i S U T i i ~ G  AREA 
y;;:": ? r , L "  ;-,,,,,;,,r: ,."",' ' r " 8 '  * D . . . ! , T  : 

8 : i t s  . .~. .2;. , -~ .>iI!4;& 
2 c.:. ... i; i!0 z!:iTTQ!j UIi;;,:! I-F; L IAZETER --.- 

2.09 SIDE SLOFi 

STOR!! AEEA z .If* 

R i i ? ; ?  .OU PERCEH: IHPEF!VI?US AREA 



S$:{:%$:l:f$ i k . 4 : ~  k:? 
.t (Area 46) 

1.: :# -:-: P. .> ,7 1) !, :! r:<,;L*if:r A t "  - ..,,2.::: TB * $ 
...... .f. {..!..i:*.~:~.b t:f !.f$:j. 




