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APPENDIX 1 

DRAINAGE DESIGN CRITERIA 



PAVEMENT DRAINAGE 

A. Hvdroloay 

1. Design frequencies: 10-year storm for Maricopa County and City of 
Glendale; 2-year storm for City of Peoria and City of Phoenix. 

2. Precipitation values: City of Phoenix rainfall intensity, duration and 
frequency curves. 

3. Hydrologic methodology: Rational Method. 

4. Runoff coefficients: 

a. Paved surfaces 0.9 
(Asphalt or Concrete) 

b. Earthen Ditches, Desert Landscaping 0.6 

5. Times of concentration: sum of gutter flow or 10 minutes minimum. 

6. Landscaped medians will retain all direct precipitation. 

8. Hvdraulic Desian 

1. Allowable spread: 2 lanes in each direction of Bell road must remain 
open during the design storm event. 

2. Maximum allowable depth: 0.5 feet. 

3. Spread and depth calculations: F.H.W.A. HEC No. 12. 

4. Inlet, catch basin analysis: F.H.W.A. HEC No. 12. 

5. Catch basin inlet clogging factors: 

a. Curb-opening inlets on a continuous 
grade 0.25 

b. Inlets in sag locations 0.50 
c. Grate inlets on a continuous grade 0.50 
d. Combination Inlets F.H.W.A. HEC No. 12 

6. Manning's "nu: 

a. Asphaltic concrete 
b. Concrete pavement 
c. Composite asphalt pavement 

with concrete gutter 



STORM DRAIN DESIGN 

1. Design frequencies: 10-year, 24-hour storm for Maricopa County; 2-year, 
24-hour storm for City of Peoria and City of Phoenix; 1 0-year, 2-hour storm 
for City of Glendale. 

2. Hydrologic methodology: HEC-I. 

B. Hvdraulic Desian 

1. Method for hydraulic grade line analysis: Manning's Equation for friction 
losses, pressure and momentum method to analyze losses at bends, 
junctions, transitions and manholes. 

2. Manning's "n": 

a. Concrete pipe (RCP) 
b. Concrete pipe (CIPP) 
c. Corrugated metal pipe 

3. Minimum velocities: 

a. Lateral 
b. Trunk 

4. Minimum pipe size: 

a. Laterals 
b. Trunk 

3 fps 
5 fps 

5. Freeboard: hydraulic grade line must be 0.5 feet or more below gutter at 
intermediate inlets, and 3 feet or more below gutter at the uppermost inlet 
in a system. 

6. Manhole intervals (City of Glendale): 

a. Under 36" 
b. 36" and greater 

400 feet 
660 feet 



VI, OPEN CHANNELS 

A, Hydrology 

1. Design frequencies: 10-year, 24-hour storm for  Maricopa 

County; 2-year. 24-hour storm for  City of Peoria and City of 

Phoenix; 10-year. 2-hour storm fo r  City of GI endal e. 

2. Hydro1 ogic methodology: HEC-1 with procedures as out1 ined in 

Section IX. 

B. Hydraulic Design 

1. Hydr aul i c methodol ogy : 

Normal depth flow analysis using the Manning Equation unless 

compl ex channel geometry or f l  ow conditions require more 

de t a i  1 ed anal ys i s. 

2.  Manning's I1nu :  

.......... a. Uni form earthen channel s.. .0.027 

................... b. Guni t e  channel s.. .0.020 

c. Concrete ............................. 0.013 

........................ d. Soil cement. .0.018 

....................... e. Dumped rip-rap 0.033 

f .  Grouted rip-rap ...................... 0.028 

3. Vel oci t i  es: Minimum and maximum a1 lowabl e vel oci t i e s  shoul d 

be eval uated on a case by case basis depending on soi l  s ,  

sediment conditions and proposed 1 i ni ngs. 

4. Side slopes (earthen channels): maximum 4:1, unless soi l  

analysis indicates otherwise. 



5. Freeboard: 

a. Subcritical -- 0.2 (d + ~ ~ 1 2 ~ )  

b. Super-critical -- 0.25d 

c. Minimum o f  1.0 above HGL i n  a l l  cases 

6. Erosion and scour protection: F.H.W.A. H E C  No. 15. 



VII. DETENTION BASINS 

A. Hydrology 

1. Design frequencies: 10-year. 24-hour storm for Mari copa 

County: 10-year. 2-hour storm for  City of Glenda1 e: 2-year. 

24-hour storm for City of Peoria and City of Phoenix. 

2. Hydro1 ogic method01 ogy: H E C - 1  with Modified Pul s storage 

routing routine. 

B. Hydraulic Design 

1. O u t 1  e t  design: i n l e t  and out1 e t  control analysis as per FHWA 

H E C  No. 5. 

2. Maximum depth: 10 fee t .  

3. Maximum side slopes: 4:l.  

4. Freeboard: 1.5 fee t .  

5. Drain time: Within 36 hours. 

6. Provisions should be made for  an emergency spillway t o  safely 

convey 100-year storm outfl ows. 



VIII. CULVERTS 

A. Hydrology 

1. Design f requenc ies :  10-year. 24-hour storm f o r  Maricopa 

County and Ci ty  of Glendale;  2-year ,  24-hour storm f o r  Ci ty  of 

Peor ia  and C i t y  of Phoenix. 

2. Hydrologic methodology: 

a .  On-s i t e  -- Rational  Method 

b. O f f - s i t e  -- H E C - 1  w i t h  procedures as  o u t l i n e d  i n  S e c t i o n  

I X 

B .  Hydraul i c  Desiqn 

1. Capaci ty  c a l c u l a t i o n s :  F.H.W.A. HEC No. 5. 

2. Maximum a1 1 owable headwater: One (1) f o o t  be1 ow roadway 

shou lder  o r  1 f o o t  below t o p  of upstream channel bank. 

3. Manning's I1n1': 

......... a. Concre te  pi pe/box cu1 ve r t . .  .O. 012 

................. b. Corrugated metal.. ..0.024 



4. Culvert out1 e t  protection: Ratio of ou t le t  velocity t o  

natural stream velocity per ADOT method. 

Ratio of Outlet Velocity 
t o  Natural Stream Ve1 oci t y  O u t 1  e t  Protection 

1.0 t o  1.5 No protection requi red 

1.5 t o  2.0 w i t h  out le t  velocity 
l e s s  than 10 fps  Dumped rock rip-rap 

1.5 t o  2.5 with out le t  velocity Wire t ied  or grouted rock 
greater  than 10 fps  rip-rap 

Greater than 2.5 Concrete energy diss i  pator 
or consider l a rger  cu1 ver t  

5. Minimum size:  
.............. a. Concrete box cul vert. .  .6 'x4'  

..................... b. Ci rcul a r  pi pe.. .18" 
................... c. El 1 i  pt ical  Pipe.. .18"x29" 



IX. C R I T E R I A  USED FOR H E C - 1  COMPUTER MODELING 

The following c r i t e r i a  were used fo r  HEC-1 computer model ing of the  

selected stormwater/floodwater management plan, and should be used fo r  

consistency in developing the  f ina l  plans: 

o A 24-hour storm durat ion 

o The City of Phoenix r a i n f a l l  tab le  f o r  the  24-hour storm (City of 

Phoenix s-curve) (See Table 1 ) .  

o The City of Phoenix prec ip i ta t ion  depth val ues per Technical Memo- 

randum WBTM WR-44 (See Tab1 e 2 ) .  

o Precip i ta t ion  depths need not be varied through the  watersheds. 

o City of Phoenix curve numbers (CN1s) are based on hydrologic s o i l s  

groups and zoning (See Table 3 ) .  Where areas have not been 

ident i f ied  on t h i s  t a b l e ,  the standard SCS techniques t o  develop 

curve numbers should be followed. For subareas within the  City of 

Gl endal e. Peoria and Mari copa County, equivalent zoning 

c l a s s i f i c a t i o n s  a r e  trans1 ated t o  the  City of Phoenix zoning cl a s s i -  

f i c a t i o n s  (See Table 4)  and the  City of Phoenix curve numbers based 

on hydro1 ogic so i l  groups and zoning a re  appl ied.  

o The SCS uni t  graph method should be used fo r  undeveloped areas only. 

o The kinematic wave method f o r  calculat ing runoff should be used f o r  

developed areas.  An average over1 and f 1 ow roughness coeff ic ient  of 

0.17 should be used. 

o Two (2 )  d i f f e r e n t  1 ag time equations should be used depending on the  

s i ze  and shape of t h e  subareas as follows: 



For small watersheds of regular shape, the  following equation should 

be used. This i s  based on the  SCS modified curve number method: 

Lag = L ~ * ~ ( ~ O O O / C N  - 9)O*' 
C 

where L = length of the  longest watercourse ( in  f e e t )  

s = the  overall  slope of the longest watercourse, from headweter 

t o  concentration point ( in  percent) 

Lag = lag time ( i n  hours) 

Adjustments t o  1 ag time f o r  t h i s  equation, based on the  percent of the  

hydraul i c  length t h a t  has been modified and the percent, of impervious 

area a re  made per SCS Technical Release 55, pages 3-8 and 3-9 (See 

Figures 1 and 2 and Table 5 ) .  



For l a rge  and/or elongated watersheds, t h e  equation below should be 

used. This i s  based on t h e  modified Snyders equation: 

Lag = 24n(LLca/s 0.5)0.38 

where L = t h e  length of the  longes t  watercourse ( in  miles) 

ca = t h e  upstream length along the  longes t  watercourse t o  a  

point  opposite the subbasin centroid ( i n  miles)  

s  = t h e  overall  slope of t he  longest  watercourse, from 

headwater t o  concentration point  ( i n  f ee t /mi l e )  

n = t h e  overland flow roughness f a c t o r  f o r  t h e  subbasin 

Lag = l ag  time ( in  hours) 

Values of "n" f o r  t h e  above equation a r e  as follows: 

l'n" val ues f o r  undeveloped a reas :  

0.05 where slopes > 0 .04 ' / f t  

0.035 s lopes from 0.01 t o  0 .04I / f t  

0.030 s lopes f l a t t e r  than O.Oll / f t  

" n "  values f o r  developed areas :  

0.022 3-5 houses/acre 

0.030 1-2 houses/acre 

0.020 mul t ip le  res ident ia l  and l i g h t  commercial 



TABLE 1 

CURRENT CIiY OF PHOENIX ENGINEER DEPARTMENT 
24-HOUR RAINFALL DISTRIBUTION 

Total Tot a1 
T i  me Rai n f  a1 1 T i  me Rai nf a1 1 

(hours )  I (hours)  % ................................ ................................. 



TABLE 2 

PHOENIX WBO RECORDS* 

(24-HOUR DURATION STORM) 

Return Per iods .  Years 

1 

*Technical Memorandum WBTM W R-44 

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

1.02 

1.44 

2.10 

2.53 

3.12 

3.57 

4.04 



APPENDIX 2 

HEC-I MODEL INPUT/OUTPUT 



Donohue 
CONSULTING ENGINEERS 

PHOENIX, ARIZONA 

CLIENT DATE 

PROJECT BY 

PROJECT NO. PAGE NO.- 





DATE: November 19, 1990 

ENGINEERS 

ARCHITECTS 

SClENTlST S 

TO: File 

FROM: Burke P. Lokey 

RE ; Bell Road Improvements, 83rd Avenue to 67th Avenue 
Donohue Project No. 16481 
HEC1, Kinematic Wave Analysis 

1 

In response to comments from Dan Sherwood of Glendale and Dave 
Healy of Parsons Brinckerhoff Quade & Douglas, a sensitivity 
analysis was performed to the parameters used in the kinematic 
wave model for Bell Road off-site flows. A single block, "SUB 1" 
of the original model was isolated and used to test several of 
the UK and RK card parameters. These included slope, length, and 
roughness on the UK card and slope, bottom width, side slopes, 
and Manning's N for the RK card. In addition, a TR-55 model was 
prepared and a Rational formula value using the Tc from TR-55 
procedures was calculated. The .analysis showed that the F!.K 
parametars had relatively little - influence on the total flow. 
Slope, on the UK card, had significant influence on flows, as 
well as length. Roughness had a lesser affect. Table 1 tabulates 
the UK variation and their results. . . 

/ 

Table 1 

Varv Slooe Slope (ft/ft) Velocitv (fpsl 0 (cfs) 
Case 1 ,001 . .08 102 
Case 4A1 .002 .11 129 
Case 4A2 .003 .13 143 
Case 4A3 .005 .16 1.5 4 
Case 4A4 ,008 .19 163 

Varv Leneth Lenath (ftl 0 (cfs) 
Case 1 230 10 2 
Case 4Bl 150 13 5 
Case 4B2 200 113 
Case 4B2 3 00 8 2 

V a n  Rouehne s s - N Velocitv (fos) 0 (fos) 

Case 1 
Case 4Cl 
Case 4C2 

5343 Abnh 16th 3reer 
Suite 400 
Phoenix. Arizna 95016 
602.2 79.3541 
fir 602.279.1333 



The r e su l t s  of the original  model agree reasonably well  with the 
separate calculations performed using TR-55 and Rational. 

Subsequent t o  discussions with Glendale and PBQ&D. it was agreed 
to  increase the UK slope from 0.001 f t / f t  t o  0.002 f t / f t .  Tnis 
change was performed for  the res ident ia l  areas and increased the 
flows 30%, as  shown i n  the output f i l e ,  t o  285 c f s  a t  Bell  Road 
and 75th Avenue. 

E N G I N E E R S  

ARCHITECTS BPL/slw 
S C l E N T l S T  S 

Bell Road Improvements 
November 1 9 ,  1990 
Page 2 



HECl S/N: H B V e r s i o n :  6.00 D a t a  F i l e :  75-24.HC1 

***************************************x* 
* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * SEPTEMBER 1990  * 
* VERSION 4.0 x 
* * 
* RUN DATE 05/01/1991 TIME 15:38:51 * * * 
**********************x******$*$ 

*a*******t*******~1:*1:**x*~*x~y1*~*yy*xt~ 

* X 

* U .S. ARMY CORPS OF ENGINEERS ' 
* HYDROLOGIC ENGINEER!NG CENTER " 
* 6 0 9  SECOND STREET x 

L DAVIS, CALIFORNIA 9 5 6 1 6  x 
1: (916)  756-1104 Y 

* ....................................... x 

X X XXXXXXX XXXXX X 
X X X  X X XX - 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

........................................... ........................................... 

........................................... ........................................... 

... ... ... ... 
::: F u l l  M i c r o c o m p u t e r  I m p i e m e n t a t i o n  ::: 
... ... by . . , ... 
... ... H a e s t a d  Methods,  I n c .  ... ... ... 
.a. ... ... ........................................... ........................................... ............................................ ........................................... 

37 B r o o k s i d e  Road * W a t e r b u r y ,  ~ o n n e c t i c u t  06708  * (203)  755-1666 

THIS  PROGRAM REPLACES ALL  PREVIC'JS VERSIONS OF HEC-1 KNOWN AS HECI (JAN ?3), HECIGS, HECIDB, AND HECIKW. 

THE OEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28  SEP 81. T H I S  I S  THE FORTRAN77 VERSICN 
NEW OPTIONS: DAMBREAK OUTFLOW SUBME.PGE?ICE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INF ILTRATION 
KINERATIC WAVE: NEW F I N I T E  DIFFERENCE ALGORITHM 



ID. ...... 1. 

KK SUE? 
KM 
I N  3 0 
P3 2.53 
PC .OCO 
PC .042 
PC . I 0 7  
PC .92O 
PC .964 
8A .2599 
LS 
UK 230 
RK 1400 
RK 2400 

KK STJHN 
KM 
BA .0C69 
LS 
UK 30 
RK 400 
RK ' 3200 

FEC-? INPUT 

75TH AVE OUTFAL! 
10 YEAR STSRM F u t u r e  Condi:icn 

289 

HIDDE?I MANOR 3 Grover  & 7 9 t h  

84 
.O01 .17 100 
.CC3 .020 .01?9 TRAP 40 3 
.007 .020 .2599 TRAP 40 3 NO 

ROUTE HIDDEN NANOR THRU PARK TO 1 3 C 2  
0015 .035 TRAP 5C 5 

EXSTG RESID. ON. EAST OF 75TH, FIORTH OF GRCVER 

84 
.001 .17 tOO 

.0025 .020 .0225 TRAP 36 4 
.005 .020 0.27 TRAP 36 4 NO 

ROUTE SUE2 TO 1303 
.007 .013 CIRC 4.5 

ROUTE 1300 TO 1200 
. to20 -013 CIRC 5 

Roadway Dra inage frorn S t .  Johns  

9 s 
.02 .I 103 

.0012S .020 .0009 TRAP 40 3 

.00125 .013 -0069 C!RC 3 NO 

PAGE 
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94 .  12.92 (CFS) 2 5 .  7 .  7 .  7. 
(I?iCXS) .395 1 .CC2 1 .C32 1.OC2 

(AC-FT) 12.  14. i 4 .  14. 

C:'M(J!ATIVE AREA = . 26  SC MI 

***********x** 

* * 
1 9  KK * 1350  * 

* * 
************** 
CI ROUTE HIDDEN MANOR THRU PARK TO 1300  

HYORCGRAPH ROUTING DATA 

2 1  RK KINE3ATIC NAVE STREAX RCUTING 
L 1400. CHANNEL LENGTH 
S -0015  SLOPE 
N .035 CHANNEL ROUGHNESS COEFFICIENT 

C A . OS CONTRIBUTING AREA 
SHAPE TRAP CHANNEL SKAPE 

NO 50.CC BOTTON NIDTH OR DIAMETER 
Z 5 .00  S IDE SLOPE 

KINEYAT!C STREA?! ROUTING USED FOR THIS  REACF 

CCYPUTED KINERATIC PARANETERS 
ALPHA M DT (M!N) OX (FT)  
. I 8 7 1  1.515 5.00 700.00 

HYDROGRAPH AT STATiCN 1350 

PEAK FLOW TIME MAXIMUM AVERAGE FLOti 
(CFS) (HR) 6-HR 24-HR 72-%R 24.00-HR 

94 .  13.00 25. 1. 7. I .  
(!lCHES) .a90 .995 - 9 9 5  .995 

(AC-FT) 12. 14. 14.  14. 

CUMULATIVE AREA = .26 SO M I  

EXSTG 4ESID. DEV. EAST OF 75TH, NORTH OF GROVER 



SUBEASIN RUNOFF DATA 

24 3A SUBBASIN CHARACTERISTICS 
TAREA .27 SU86AS:?i AREA 

PRECIP ITAT ION DATA 

STORM 2.53 BASIN TOTAL PRECiP ITAT ICH 

INCREMENTAL PREC!PITAiICN PATTigN 
.oo .0C .00 . CC .oo 
.oo .oo .CO .oo .oo 
.00 .00 .00 .oo .OO 
.OO .oo .of! .00 .00 
.00 .00 .OO .03 .OO 
.oo . OC .oo .oo . CO 
.oo .oo . CC .OC .00 

SCS LOSS RATE 
STRTL .38 I N I T i A L  ABSTRACTICN 

CRVNBR 84.00 CURVE NUMBEB 
RTIMP . CC PERCE?!T IFPE3V:OCS AREA 

KINEMATIC WAVE 
OVE2LAND-FLOH ELEMENT NO. 1 

L 300. OVERLAND FLUd LENGTH 
S .0010 SLOPE 
N .I70 ROUGHNESS COEFFICIENT 

PA 100.0 PERCENT Of Sil88AS!N 
COLLECTOR CHANNEL 

L 1200. CHANNEL LENGTH 
S .0025 SLOPE 
N .029 CHANNEL ROUGHNESS COEFF!CIE?!T 

C A .02 CCNTRISUTING AREA 
SHAPE TRAP CHANNEL SHAPE 

WO 36.00 80TTOM WIDTH OR DIAMETER 
Z 4.00 SIDE SLOPE 

MAIN  CHANNEL 
L 2900. CHANFIEL LE?!GTH 
S .0050 SLOPE 
N -020 CHAXNEL RCUGHNESS COEFFICIENT 

C A .27 CCNTRISUTING AREA 
SHAPE TRAP CYANNEL SiRPE 

WO 36.00 BOTTOM WIDTH (3R DIAMETER 



Z 4.OO S!SE SLOPE 
RUPSTQ KO RCUTE UPSTREAfl HYDRCGRAFF 

COblPUTED KINEMATIC PARAMETERS 
E?EflE?IT ALPHA M OT (Mi?!) OX ( F i )  

1 .2772 1.667 5.CO 30.00 
3 .5125 1.504 5.00 600.00 
4 .7248 1.5C4 5.C0 145C.CB 

HYDROGRAPH AT STATION SU32 

TOTAL RA!NFALL = 2.53, TOTAL LCSS = 1.39, TOTAL EXCESS = 1.14 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 24. $0-HR 

81.  13.CO (CFS) 25. 7. 7. 7. 
(INCHES) .871 .983 .983 .983 

(AC-FT) 13 .  IS. 14. 14. 

CUflULATIVE AREA = .27 SF A1  

************** \ 
* * 

2 9  KK * 1355  * 
* * 
X*********X**X 

ROUTE SU92 TO 1300 

HYDROGRAPH RCUTING DATA 

3 1  RK KINE3ATIC WAVE STREAM 4CUTING 
L 1300.  CHANNEL LENGTH 
S .GO70 SLOPE 
N .G I3  CHANNEL ROUGHNESS COEFFICIENT 

C A . IC  CCNTRIBUTING AREA 
SHAPE CIRC CHANNEL SHAPE 

WO 4.50 BOTTO!! WIDTH OR DIAMETE3 
Z .OO S IDE SLOPE 

KINEMATIC STREAM ROUTING USED FOR T H i S  REACH 

COMPUTED KINEHATIC PARAMETERS 
ALPHA M DT (MIN) DX (FT) 

6.5486 1.250 2.50 650.00 

*** *** **X *** *** 

HYOROGRAPH AT STATION 1355 

PEAK FLOW T!ME MAXIEON AVERAGE FLOW 
( U S )  (HR) 6-HR 24-HR 72-HR 24.00-HR 



CUMULATIVE AREA = .2? SO MI 

*f* *** *** t** **Y $** **a t f *  x x x  *** X ~ S  $x* i*r **x *x*  8 x 1  Xx* *x* *** *** *r* 381 *** *** *** *X* tr* *** t** *** **x *** tx 

34 HC HYDRCGRAPH CCMSINATICN 
ICOfiP 2 NUMER OF HYORCGRA?HS TO CORB!XE 

HYCRCGRAPH AT STATION 1300 

PEAK FLOW T IME MAXIWM AVERAGE FLCW 
(CFS) (HR) 6-33 2 4 - 3  72-HR 24.OC-BR 

175. 13.09 (CFS) 50. i 0 .  l a .  14. 
(INCHES) .ST3 .988 .988 .988 

(AC-FT) 25. 28. 28. 28. 

CUMULATIVE AREA = -53  SO M I  

****l********* 

* * 
35 KK * 1250 * * * 

***********St* 

ROUTE 13CO TO 1200 

HYDRCGRAPH ROUTING DATA 

37 RK K INEXAT iC  WAVE STREAM RCUTIXG 
L 900. CHANNEL LENGTH 
S .0020 SLOPE 
N .013 CHANNEL ROUGHNESS COEFFICIENT 

C A .00 CCITRIBUTING AREA 
SHAPE CIRC CHANNEL SHAPE 

WD 5.00 BOTTOM HIETH OR DIAMETEX 
1 . G O  S I D E  SLOPE 

KINEMATIC STREAM ROUTING USED FOR THIS  REACH 





41 I S  SCS LOSS 4ATE 
STRTL .11 I N I T I A L  ABSTRACT13 

CRVNBR 95.00 CURVE NUMBER 
RTIitlP .00 PERCENT IRPEiIVIOUS AREA 

KINEMATIC WAVE 
42 UK OVERLANO-FiCN E L R E H T  XO. 1 

L 30. CVERLANO FLOM LE?!GTH 
S .0200 SLOPE 
N .I00 RGUG1?NESS COEEFICIEYT 

PA 100.0 PERCENT OF SUBBASIN 
CCLLECTCR CHANNEL 

L 403. CHANNEL LENGTH 
S .0012 SLOPE 
N .020 CHANNEL RCUGHNESS COEFF!C!ENT 

C A .00 C0:JTRIBUTING AREA 
SHAPE TRAP CHANNEL SHAPE 

WO 40.00 EOTTOM MIDTH OR DIAMETER 
Z 3.00 S I D E  SLOPE 

MAIN CHANNEL 
L 3200. CHANNEL !E?!GTH 
S .0012 SLOPE 
N .013 CHANNEL ROUGHNESS COEFFICIENT 

C A .01 CONTRIBUTi?!G AREA 
SHAPE C IRC CHANNEL SHAPE 

MD 3.00 BOTTO!! NICTH C2 DIAMETER 
Z .OO S I D E  SLOPE 

RUPSTO NO SCUTE UPSTREAM KYDRCSRAPU 

COMPUTED KINEMATIC PARAMETERS 
ELE"E?!T ALPHA M DT (MIN) DX (FT) 

1 2.1072 1.657 5.00 15.03 
3 .?I81 1.536 5.00 100.00 
4 2.5250 1.250 5.00 15C0.CC 

HYDRCGRAPH AT STATION S i J H N  

TOTAL RAINFALL = 2.53, TOTAL LOSS = .54, TOTAL EXCESS = 1.99 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-3R 24.OC-H4 

7. 12.58 (CFS) 1. 0. 0. 0. 
(INCHES) 1.719 1.889 1 .889 1.889 
( AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA = .01 SC MI 



EXST; RES i3 .  DEV. EAST CF 75TH, SOYTH OF GROVER 

SUEAS!N RUNOFF DATA 

SUGaASIN CHARAC:E?;ST!CS 
TAREA .08 SU86ASIM AREA 

PRECIPITATICN DATA 

STORM 2.53 BAS!N TOTA!. PRECIPITATION 

SCS LOSS RATE 
STRTL .38  ! N I T I A L  AaSTRAC?!C!! 

CRVNER 84.00 CURVE NUM8ER 
RTIlYP .00 PERCE?!T IMPERVIOUS AREA 

K!NEMATIC WAVE 
OVERLAND-FLCW ELEYENT NO. 1 

L 250. OVERLAND FLOW LENGT: 
S .!I040 SLOPE 
N .I70 ROUGHNESS COEFFICIENT 

PA 100.0 PERCENT OF SUBBASiN 
MAIN CHANNEL 

L 4200. CHANNEi LENGTH 
S .0050 SLOPE 
N .020 CHANNEL RO'JGHNESS COEFFICIENT 

C A .08 CCNTRIBUTING AREA 
SHAPE TRAP CHANNEL SHAPE 

WO 32.00 BOTTOM i4IDTH OR DIAMETER 
Z 4.03 S I D E  SLOPE 

RUPSTQ NO RCUTE UPSTREAM HYDRCGRAPH 

COMPUTED KINEMATIC PARAMETERS 



i i EXE"1 :  ALPdA N 21 (MI!!) OX (FT) 
! . 5 5 ? 3  1.667 5 . 5 3  41.67 
3 .7864 1.592 5.3C 2 i 3 0 . 0 0  

TOTAL RAINFALL = 2.53, TCTAL LOSS = 1.39, TOTAL EXCESS = 1.14 

PEAK FLCH TI;?E MAXIXL!!? AVERAGE FLVA 
(CFS) (HR) 6-HR 24-HR 72-?R 24.00-HR 

40. 12.75 :CFS) a.  2. 2. 2. 
(INCHES) -925 1.032 1 .a32 7 -032  

( AC-FT) 4 .  5 .  5. 5. 

CUMULATIVE AREA = .!I8 SQ M I  

C C M i N E  SU81,2,3 & STJHN O 12C3 

5 3  HC HYDRCGRAPH CCXEINATICN 
iCCZP 3 !!UREE3 OF HYDRCGZAPHS TC CORBINE 

HYDRCGRAPH AT S T A T I O I  1203  

PEAK FLOW T I M 5  MAXIMUM AVERAGE F i C W  
(CFS) (HR) 6-HR 24-HR 72-3R 24.00-HR 

205. 13.3C (CFS) 59. 17. i 7 .  17. 
(INCHES) .885 1.003 1.OC3 1.003 

(AC-FT) 29. 33. 33. 33. 

CU#ULATIVE AREA = - 6 2  SO RI 

x****t****t*** 

* . * 
5 4 K K  V 1 5 0 *  

1: * 
************** 

ROUTE 1300 TO BELL 

HYDROGRAPH ROUTING DATA 

56  RK KINEMATIC WAVE STREAV ROUTING 
L 1800. CHANNEL LENGTH 
S ,0020 SLCPF 



N . 0  ! 3 CHPN?!E! RCI:EI!?IESS CCEFFIC!EXT 
C A .C0 CO?lT2IET!NG AREA 

SHAPE CIRC CXANNEL SdAPE 
NO 5.0$ &'OTTO# HIDTH CR O!AFETES 
Z . CO SiCE SLOPE 

KINEMATIC STREAM RCUTING USED FOR THIS REACE 

CCYPUTED K INE3ATIC  PARANETE2S 
ALPHA M D T ( M I N )  D X ( F T )  

3.5168 1.250 2.50 9C0.00 

HYDROGRAPH AT STATION 1150 

PEAK FLCY TIME MAXIMUM AVERAGE FLOd 
(CFS) (HR) 6-HR 24-HR 72-HR 22.OC-HR 

205. 13.CC (CFS) 59.  17. 17. 17. 
(INCHES) .386  1.002 1.002 1.OC2 

(AC-FT) 29. 33. 33. 33. 

C U W L A T I V E  AREA = .62 SQ X: 

*** $ x x  xx* * x x  $*x x x x  *$x $i* x x r  x*x  xx* r** t x x  x*x xx* rx* i x r  *x* %*x **x $** i x t  * * x  * s t  *** x t x  * x *  * * x  *xx $88 xx*  y** xx 

************** 
r * 

5 7  KK * BELLE * 1 

X * 
************** 

BELL RDAVhAY CRAIfAGE FRCN SKUNK CREE5 TO 75TH 

SUSBASIN RUNOFF DATA 

SUBBASiN CHARACTERISTICS 
TAREA .01  SUBBASIN AREA 

PRECIPITATION DATA 

STORM 2.53 BASIN TOTAL PAECIPITATION 



SCS LOSS RATE 
STRTL .ll I N I T I A L  ABSTRACTION 

CRVNBR 9 5 . 0 0  CURVE NUMBER 
RTIlYP .00  PERCENT iRPE4YI03S AREA 

KINEMATIC WAVE 
OVE4LAN3-FLOW ELEYENT 10. 1 

L 50. OVERLAND FLOW LENGTH 
S .02C0 SLOPE 
N . 1 CO ROUGHNESS COEFFICIENT 

PA 100.0 PEXCENT OF S i 6 9 A S I N  
COLLECTOR CHANNEL 

L 500. CHANNEL LLYGTH 
S .0050  SLOPE 
N .C20 CHANNEL ROUGHNESS CCEFFICIENT 

C A . CO CONTRIBUT::4G AREA 
SHP.PE TRA? CHAWEL SHAPE 

WD 50.00 BOTTOM j IDT l !  OR DiAMETER 
Z 3.00 S I C €  SLOPE 

MAIN CHANNEL 
L 20CO. CHANNEL lE?tGTH 
S ,0050 SLOPE 
N .013  CHA?!NEL RO3GHNESS CGEfC!C:ENT 

C A .0 1 CONTRIBUT!NG AREA 
SHAPE C iRC CdANNEL SHAPE 

WD 3.00 BOTTOM WiDTH OR DIAMETER 
Z .CC S IDE SLCPE 

RU?STQ NO RCUTE UPSTREAM HYOROGRAPH 

CCMPUTED KINEMATIC PARAMETERS 
E?EME?iT ALPHA M D l  (MIN) DX (FT)  

1 2.1072 1.667 5 - 1 0  2 5 - 0 0  
3 .5374 1.552 5.80 166.61 
4 5.2519 1.250 5.00 1000.00 

HYDRCGRAPH AT STATICN EELLE 

TOTAL RAINFALL = 2.53. TOTAL LOSS = .54, TOTAL EXCESS = 1.99 

PEAK FLOW TIME MAXIKUR AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 24.00-HR 

7 .  12.58 (CFS) 1. 0. 0. 0. 
(INCHES) 1.758 1.931 1.931 1.931 

(AC-FT) 1. I. 1. 1. 

CUMULATIVE AREA = .O1 SO 8 1  



********#***** 
* * 

64 KK * 1100  * 
* * 
************** 

CCIYBINE BELLE AND 1 1 0 0  

66 HC HYCROGRAPH COMBINATICN 
ICC8P 2 NUNBER OF HYDRCGRAPHS TO C2X8iNE 

*x* 

*** *** *** *** *** 

HYDROGRAPH AT STATION 1 1 0 0  

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-24 72-HR 24.00-HR 

2Q5.  13.03 (CFS) 60. 17. 17.  17. 
(INCHES) .889 1.013 1.013 1.013 

(AC-CT) 30. 34. 3 6 .  34. 

CSXULATIVE AREA = .63 SC M I  

* 
6 7  KX * lCO0 * 

P * 
*************% 

75TH AVE OUTFALL 

HYDRCGRAPH ROUTING DATA 

69  RK K I jEMATIC  WAVE STREAM ROUTING 
L 900. CHANNEL LEMGTH 
S .103C SLOPE 
N .013 CHANNEL RCUGHNESS COEFFICIENT 

C A .00 CCNTRIBUTiNG AREA 
SHAPE CIRC CHANNEL SHAPE 

WD 6 . N  3CTT3M WIDTH OR DIAMETER 
Z .00 S IDE SLOPE 

KINEMATIC STREAM ROUTING USED FOR THIS  REACH 

COXPUTED KINEFATIC PARAMETERS 
ALPHA M DT (MIN) DX (FT) 

4.5663 1.250 2.50 450.00 



PEAK FLCN T!?E MAXI?%# AVERAGE FL2N 
(CFS) (HR) 5-HR 24-HR 72 -42  2C.03-84 

2C5. 13.C8 (CFS) 60.  17. 17 .  1 7 .  
(INCHES) .a89 1.012 1.C12 1 .012  

(AC-FT) 20. 34 .  3 4 .  34 .  

CUIYrJLA:IIIE AREA = .63 S!j M I  

RUNOFF SURMARY 
FLC# I N  CUSIC FEET PES SECOND 

TIME I N  HCURS, AREA I N  SOUARE MILES 

PEAK TIME CF AVE2AGE FiOW FOR MAXIMUR PERICD BAS!! MAXIMUM T I M E  OF 
OPERATICN STATICN FLOW PEAK 6-HCUR 24-iCUR 72-HOUR AREA STAGE MAX STAGE 

HYDROGRAPH AT SUB1 94. 12.92 25. 7 .  7. .26 



RCU E D  1 3  1350 

HYDRCGRAPR AT SUE2 

RCUTEC T3 1355 

2 CDMSINEC AT 13C0 

RCUTiD TO I250 

HYDROGRAPH AT S i J 4 N  

HYDRCGRAPH AT SU93 

3 COMaINED AT 1200  

ROllTED TO 1 1 5 0  

HYDRCSRAPH AT SELLE 

2 COMBINED AT 1100  

ROUTED TO 1 0 0 0  

*** NORMAL END OF HEC-1 *** 

25. 

25. 

25. 

5 5 .  

fin 
" V .  

1. 

8. 

59.  

59. 

1. 

60. 

50. 



L I N E  

HEC-1 INPUT 

I D  75TH AVE OUTFALL 
I D  100 YEAR STORM - 24 HCUR CURATICN 
I D  N T U R E  CCND!TIOl 
I T  5 289 
I 0  3 

SUB1 
HIDOEN NANOR 8 G r o v e r  & 79th 

30 
4.04 
.OOO .a04 .008 .013 .Ol8 .022 .026 .031 
.044 .048 -053 .057 .062 .066 .071 -075 
. I07 .I20 .I40 .I70 .SO0 .830 .860 .880 
.920 .924 .928 .933 .937 .942 .947 .951 
.964 .969 .973 .978 .982 .987 .991 .995 

.2599 
84 

230 .001 .17 100 
14CO .003 ,020 .01785 TRAP 40 3 
2400 .007 .020 0.2499 TRAP 40 '3 NO 

KK 1350 
KM ROUTE HIDDEN MANOR THRU PARK TO 13C0 
RK 1400 .0015 .035 TRAP 50 5 

KK SUE2 
XM EXSTG RESID. DP I .  EAST OF 75TH, NORTH OF GROVE2 
BA 0.27 
L S  84 
UK 300 .001 .17 100 
RK 1210 .C025 .C20 .0225 TRAP 36 4 
RK 2900 .005 .020 0.27 TRAP 36 4 NO 

KK 1355 
KM ROUTE SUB2 TO 1300 
RK 1300 .ad7 .Dl3 CIRC 4.5 

KK 1250 
KM ROUTE 1300 TO 1200 
RK 800 .0029 .013 C I R C  5 

KK STJHH 
KM Rcaaway D r a i n a g e  f r o m  S t .  J o h n s  
8A .0069 

. 
LS 95 
UK 30 .02 .I 100 
RK 400 .00125 .020 .OC09 TRAP 40 3 
RK 3200 .00125 .013 .0069 CIRC 3 NO 

PAGE 1 



LINE 

HEC-1 INPUT PAGE 2 

KK 5283 
KM EXSTG RESID. DEV. EAST OF 75TH, SCUTH OF GROVER 
BA .0818 
LS 84 
UK 250 .004 .17 100 
RK 4200 .005 .020 .077 TRAP 32 4 NO 

KK 1200 
KM CClr8INE SUB1,2,3 C STJHN d 1200 
HC 3 

KK 1150 
KM ROJTE 1300 TO %ELL 
RK 1800 .0020 .013 CIRC 5 

KK BELLE 
KM BELL ROACNAY DRAINAGE FROM SKUNK CREE3 TO 75TH 
BA .007 
LS 95 
UK 50 .020 .10 100 
RK 500 .005 ' .020 .COO80 TRAP 50 3 
RK 20CC .005 .a13 CIRC 3.0 0 

KK 1100 
KM COMBINE BELLE AN0 1100 
HC 2 

KK 1000 
KM 75TH AVE OUTFALL 
RK 900 .003 -013 CIRC 6.0 
ZZ 



HEC1 S IN :  HRYersion: 6.00 D a t a  F i l e :  75 -25  .HCl 

* * 
"FOOD HYDROG2APH PACKAGE (HEC- I )  * 
x SEPTEYBEB 1990 t 

x VERSION 4.0 x 
* * 
* RUN DATE 05 /01 /1931  TIME 15:38:5l * 
* * 
*x*************************************** 

75TH AVE OUTFAL!. 
100 YEAR STORM - 24 HCBR DURATIOI 
FUTURE CCNDITION 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CCNTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME OATA 
NMIN 5 MINUTES I N  COfiPUTATION INTE2VAL 

I D A T i  1 0 STARTING DATE 
I T I H E  0090 STARTING T I # E  

NQ 289 NUMBER OF HYDRCGRAPH ORDINATES 
NDOATE 2 0 ENDING DATE 
NDTIME 0000 ENDING TIME 
ICENT 19 CENTURY MARK 

**x*******X*****x*******%*******~ 
* 
* U.S. ARMY CORPS OF ENGINEERS 
* HYDROLOGIC ENG!NEERING CENTER 
1 6 0 9  SECOND STREET 
8 DAVIS, CALIFORNIA 9 5 6 1 6  
1 ( 9 1 6 )  755-1104 
* 
****X*******************************x~ 

CCMPUTATICN INTEgVAL .08 HCURS 
TOTAL TIRE aASE 24.00 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SGLJARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATICI  FEET 
FLCN CUBIC FEET PER SECGNO 
SiORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATGRE DEGREES FdHRE?!HEiT 

6 KK * SUB1 * 
* * 
************** 

H I D O m  MANOR I G r a v e r  & 7 9 t h  

8 I N  TIME DATA FOR INPUT TIME SERIES 
JXMIN 3 0  T I E E  INTERVAL- I N  MINUTES 

JXDATE 1 O STARTING DATE 
JXTINE 0 STARTING TIME 

SUBBASIN RUNOFF DATA 





C A .26 C0iiTR:SUTIiG AREA 
SHAPE TRAP CHANNEL SHAPE 

NO 4C.20 80TTDN 8IDTH OR DIARETE3 
Z 3.00 SIDE SLOPE 

NDXR!$ 2 MINIIYUM NUREES OF DX INTESVALS 
RUPSTO NO RCUTE UPSTREAM HYDRCGRAPH 

*** 
COMPUTED KINEMAT!C PARAMETERS 

VARIABLE TiME STEP 
(DT SHCIJN I S  A M!NIRUW) 

ELEYENT ALPHA M DT OX PEAK TIME TO VOLUNE MAXIMUM 
PEAK CELERITY 

(MIN) (FT) (CFS) (MIN) ( IN)  (FPS) 

PLANE1 .28 1.57 2.54 19.77 332.95 750.28 2.32 . I 3  
COLLECTOR1 .49 1.54 2.58 466.67 313.37 753.07 2.30 3.11 
MAIN .75 1.54 1.30 800.CO 309.26 156.95 2.29 10.40 

CONTINUITY SUM%ARY (AC-FT) - INF?C;J= .0000E+00 EXCESS= .3335i+02 OIITFLOW= .3173E+02 BASIN STORAGE= .4006E+OC PERCENT ERROR= 3.7 

INTERPOLATED TO SPECIF!ED COMPUTATION INTERVAL 

MAIN .75 1.54 5.CO 3C6.06 155.00 2.29 

HYDRCGRAPH AT STATIC! SUB1 

TOTAL RAINFALL = 4.04, TOTAL LOSS = 1.63, TOTAL EXCESS = 2.41 

PEAK FLOH TIME MAXIMUM AVERAGE FLCH 
(CFS) (HR) 6-HR 24-HR 72-HR 24.00-HR 

306. 12.58 (CFS) 58. 16. 16. 16. 
(INCHES) 2.084 2.287 2.287 2.281 

(AC-FT) 29. 32. 32. 32. 

CUMULAT!VE AREA = .26 SQ .UII 

20 KK * 1350 * * * 
************** 

ROUTE HIODEPI MANOR THRU PARK TO 1300 

HYOROGRAPH RO'JTING DATA 

22 RK KINEMATIC WAVE STREAM ROUTING 
L 1400. CHANNEL LENGTH 
S .0015 SLOPE 
N .035 CHANNEL ROUGHNESS COEFFICIENT 

C A .OO CCNTR!BUTIMG AREA 
SHAPE TRAP CHANNEL SHAPE 

WD 50.00 EOTTOM WIDTH OR DIAMETER 
Z 5.00 SIDE SLOPE 



NOX8IN 2 M!NIMUb! NUVEER OF OX INTERVALS 

*** 
COYPUTED KINEYATIC PARAETWS 

VARIABLE TiME STEP 
(DT SHOYN I S  A MINIMU!) 

ELEMENT ALPHA M OT OX PEAK TIYE TO VOLUME 
PEAK 

(MIN) (FT) (CFS) (MIN) ( I N )  

MAIN .19 1.51 2.31 466.67 304.81 761.14 2.27 

CONTINUITY SURRARY (AC-FT) - INFLOW= .3170E+02 EXCESS= .0000E+00 CUTFLOW= .3148E+02 8ASiN STORAGE= 

INTERPOLATED TO SPECIFIED COHPUTATION INTERVAL 

HYDROSRAPH AT STATION 1350 

PEAK FLOW TIME NAXIXUM AVERAGE F iOl i  
(CFS) (HR) 6-HR 24-HR 72-t!R 24.00-HR 

303. 12.57 (CFS) 58. 16. 16. 16. 
(INCHES) 2.076 2.270 2.270 2.270 

(AC-FT) 29. 31. 31. 31. 

CUNULATIVE AREA = .26 SO M I  

EXSTG RESIO. DEV. EAST OF 75TH. NORTH OF GROVER 

SUBSASIN RUNOFF DATA 

25 BA SUBBASiN CHARACTERISTICS 
TAREA .27 SU88ASIN AREA 

PRECIPITATION DATA 

9 PB STORM 4.04 BASIN TOTAL PRECIPITATICN 

10 P I  I N C R B m T A L  PRECIPITATION PATTERN 
. 00 .oo . OC .oo .oo .00 .00 .oo 
.00 -00  .00 .oo -00 .oo .00 .00 
.00 .oo -00  .oo .00 .oo .oo .oo 
.oo .00 .00 .oo .oo . oo .oo .00 
.oo .oo .oo .00 .oo .oo .oo .oo 
.03 .OO - 0 0  .OO .OO .00 .OO . O O  
. (10 .00 .03 .00 .OO .OO .OO .00 
.00 .oo .oo . 00 .oo .00 -00  .oo 
.00 .oo .oo .00 .oo .oo .oo .oo 

MAXIMUM 
CELERITY 

(FPS) 

.1779E+00 PERCENT ERROR= 





MAIN 6.65 1.25 5. C C  278.80 760.00 2.27 

*** 111: *** *** *** 

HYORCGRAPH AT STATION 1355 

PEAK FLOW TIME MAXIRUM AVMAGE FLO# 
(CFS) (HR) 6-HR 24-HR 72-HR 24.00-HR 

279. 12.67 (CFS) 60. 17. 17. 17. 
(INCHES) 2.068 2.275 2.275 2.2?5 
( AC-FT) 30. 33. 33. 33. 

CUMULATIVE AREA = .27 SC 8 1  

35  HC HYDROGRAPH CCMBINATIGN 
ICOlYP 2 NUMBER OF HYDROG2APHS TO CCZBINE 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 24.00-HR 

582. 12.57 (CFS) 118. 32. 32. 32. 
(INCHES) 2.069 2.272 2.272 2.272 
( AC-FT) 58. 64. 66. 64. 

CUMULATIVE AREA = .53 SQ M I  

************** 
* * 

36 KK * 1250 * 
* * 
************** 

ROUTE 1300 10 120C 

HYDROSRAPH ROUTING DATA 

KINEMATIC WAVE STREAM ROUTING 
L 800. CHANNEL LENGTH 
S .0020 SLOPE 
N .013 CHANNEL RCUGHNESS COEFFICIENT 

C A .00 CCNTRIBUTiNG AREA 



ShAPE CIXC CHANNEL SEAP5 
NO 5.00 ROTTON NIDTH OR OIAXETER 

Z .33  S IDE SLOPE 
NOXXIN 2 MINIMCM NUNBE2 OF OX INTERVALS 

* x i  

COMPUTED KINEMATIC PARAMETERS 
VARIABLE TIME STEP 

(DT SHOfiN I S  A MINIMUM) 

ELEYENT ALPHA M DT DX PEAK TIME TO VOLUME 
PEAK 

(MIN) (FT)  (CFS) (MIN) ( I N )  

MAIN 3.62 1.25 .42 266.67 581.42 760.83 2.27 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .6422E+02 EXCESS= .0000E+00 OUTFLOW= .6420E+02 BASIN STORAGE= 

INTERPOLATED TO SPECIFIED CONPUTATION INTERVAL 

MAIN 3.62 1.25 5.00 577.23 765.00 2.27 

HYDROGRAPH AT STATION 1250 

PEAK FLOW T I Y E  MAXIRUM AVERAGE FLO'A 
(CFS) (HR) 6-HR 24-HR 72-HR 24.00-HR 

577.  12.75 (CFS) 118. 32. 32. 32. 
(INCHES) 2.370 2.272 2.272 2.272 

(AC-FT) 59.  64. 64.  64 .  

CU3ULATIVE AREA = .53 SQ M I  

Roadway D r a i n a g e  from S t .  Johns 

SUREASIN RUNOFF OATA 

4 1  8A SUBBASIN CHARACTERISTICS 
TAREA .01 SUBBASIN AREA 

PRECIPITATION OATA 

9 PB STORM . 4.04 BASIN TOTAL PRECIPITATION 

10  P I  INCREMENTAL PRECIPITATION PATTERN . 
.00 .00 . CO .oo . 0 0  .00 .OO .oo 
.oo - 0 0  .oo .oo .oo .oo .OO .00 
.00 .00 .00 .oc .oo .oo .00 .OC 
.OR .00 .oo .oo .oo .OO .00 .cc 
.oo .OR .oo .00 .. 0 0  .oo .oo .oc 
.OR .OR .00 .oo .oo .00 .oo .OR 

MAXIIYLllr! 
CELERITY 
(FPS 

.2469E-01 PERCENT ERROR= 



SCS LOSS RATE 
STRTL . I1 I N I T I A L  Aff iT2ACTION 

CRVNBR 95.00 CURVE NUMBER 
RTIMP - 0 0  PERCENT INPERVIOUS AREA 

KINE#ATIC WAVE 
OVE4LAND-FLOW ELEMENT NO. 1 

L 30 .  OVERLAND FLCW LENGTH 
S .C200 SLOPE 
N . I 0 0  ROUGHNESS COEFFICIENT 

PA ,100.0 PE9CENT OF SUflBASIN 
DXM I N 5 MINIMUM NUMBER OF OX INTERVALS 

KINEYATIC WAVE 
4 4  RK COLLECTOR CHANNEL 

L 400 .  CHANNEL L G I G R  
S .0012  SLOPE 
N .020 CHANNEL RPJJGHNESS COEFFICIENT 

CA .00  CCNTRIBUTING AREA 
SHAPE TRAP CHANNEi SHAPE 

WD 40.00 BOTTOM WIDTH OR DIAMETER 
Z 3.00 S I D E  SLOPE 

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS 
MAIN CHANNEL 

L 3200.  CHANNEL LENGTH 
S .0012  SLOPE 
N .013  CHANNEL ROUGHNESS COEFFICIENT 

C A .01 COITRIBUTING AREA 
SHAPE CIRC CHANNEL SHAPE 

WO 3.00 BOTTOM WIDTH OR DIAMETER 
Z .00 S I D E  SLOPE 

NDXMIN 2 MINIRUN NUMBER OF OX INTERVALS 
RUPSTQ NO ROUTE UPSTREAM HYDRCGRAPH 

*** 
COMPUTED K I N B A T I C  PARAMETERS 

VARIABLE TIME STEP 
(DT SHOWN I S  A MINIMUM) 

ELEMENT ALPHA M W DX PEAK TIME TO 
PEAK 

(MIN I  (FT) (CFS) (MIN) 

VOLUME MAXIWJM 
CELERITY 

( I N )  (FPS) 



PLANE! 2.11 1.67 .47 6.80 11-62 749.51 3.46 
COLLECTOR1 .?2 1 .S4 2.49 133.33 ?i .Sa 147.99 3.44 
MAIN 2.63 1.25 3.94 1066.61 11.53 749.68 3.43 

CONTINUITY SURMARY (AC-FT) - INFLON= .OCOCE+OO EXCESS- .1211E+Ol OUTFLPff= .1261E+C1 BASIN STORAGE= 

INTERPOLATED TO SPEC!FIED COMPUTATION INTERVAL 

MAIN 2.63 1.25 5.00 11.50 150.00 

HYDROGRAPH AT STATION STJHN 
I 

TOTAL RAINFALL = 4.04, TOTAL LOSS = .57, TOTAL EXCESS = 3.47 

PEAK FLOH TIME #AX!WUM AVERAGE FLOH 
(CFs) (HR) 6-HR 24-HR 72-HR 24.00-HR 

12. 12.50 (CFS) 2. 1. 1. 1. 
(INCHES) 3.010 3.423 3.423 3.423 

(AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA = .01 SQ MI  

EXSTG RESID. DEY. EAST OF 75Til. SOUTH OF GROVER 

SUBBASIN RUNOFF DATA 

48 BA SUBBASIN CHARACTERISTICS 
TAR EA .08 SUSBASIN AREA 

PRECIPITATION DATA 

STORM 4.04 BASIN TOTAL PRECIPITATION 



4 9  L S  SCS LCSS RATE 
STRTL .38 I N I T I A L  ABSTRACTION 

CRVNBR 84.00 CURVE NUMBER 
RTIMP .OO PERCENT IMPERVIOUS AREA 

KINEMATIC WAVE 
5 0  UK OVERLAMU-FLOd ELEMENT NO. 1 

L 250. OVERLAND FLOW LENGTH 
S .C040 SLCPE 
N . I 7 0  ROUGHNESS COEFFICIENT 

PA 100.0 PERCENT OF SUBBASIN 
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS 

KINEMATIC HAVE 
5 1  RK MAIN CHANNEL 

L 
S 
N 

C A 
SHAPE 

WD 
Z 

NDXMIN 
RUPSiQ 

4200.  
.OC5C 

.020  
.08  

TRAP 
32.00 

4.00 
2 

NO 

CHANNEL LE?iGTH 
SL3PE 
CHANNEL ROUGENESS COEFFiC!ENT 
CCNTRIGUTING AREA 
CHANNEL SHAPE 
SOTTON WIDTH OR DIAMETER 
SIDE SLOPE 
MINIMUM NUMBER OF OX INTERVALS 
ROUTE UPSTREAM HYDROGRAPH 

CONPUTED KINEMATIC PARAMETEE 
VARIABLE TIME STEP 

(DT SHOWN I S  A MINIFUM) 

E L E E N T  ALPHA M DT OX PEAK TIME TO 
PEAK 

(MI!) (FT)  (CFS) (MIN) 

PLANE1 .55 1.67 3.26 41.67 111.76 750.06 
MAIN - .79 1.49 3.65 1400.00 106.20 751.13 

VOLURE MAXIMUM 
CELERITY 

( I N )  (FPS) 

CONTINUITY SUMWARY (AC-FT) - INFLO#= .0000E+00 EXCESS. - 1 0 5 0 E t 0 2  OUTFLOW= .1011E+02 8ASiN STCRAGE= . 3 3 7 5 E t 0 0  PERCENT ERROR= .4 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN .79 1.49 5.00 105.14 750.CC . 2.31 

HYDRCGRAPH AT STATION SUB3 

TOTAL RAINFALL = 4.04, TOTAL LOSS = 1.63, TOTAL EXCESS = 2.41 



PEAK FICA T I F E  NAXIRUM AVEXAGE FLCH 
(CFS) (HR) 6-HR 20-HR 7 24.00-HR 

1C5. 12.50 (CFS) 19. 5. 5. 5. 
( i l C H E S )  2.109 2.314 2.3:4 2.314 

(AC-FT) 9. 10. 10. 10. 

CUKULATIVE AREA = .08 SO 8 1  

5 4  HC HYDRCGRAPH CCMB?NATICN 
ICONP 3 NUMBER CF HYDROGRAPHS TO C C A I N E  

*** 

I** *** *** *** *** 

HYDROGRAPH AT STATION 1200 

PEAK FLOW TIME MAXIYUN AVERAGE FiCW 
(CFS) (HR) 6-HR 24-99 72-H9 24.CG-!!R 

676.  12.67 (CFS) 138. 38. 38. 38. 
(INCHES) 2.078 2.291 2.291 2.291 
( AC-F i )  69. 76. 76. 76.  

CUMULATIVE AREA = .62 SQ M I  

5 5 K K  * 1 1 5 0 *  * * 
************** 

ROUTE 1300 TO 8ELL 

HYDROGRAPH ROUTING DATA 

5 7  RK KINEMATIC HAVE STREAM ROUTING 
L 1800.  CHANNEL LENGTH 
S .Of220 SLOPE 
N .013 CHANNEL ROUGHNESS COEiFICIENT 

C A .00 CONTRIEUTiNG AREA 
SHAPE CIRC CHANNEL SHAPE 

NO 5.00 BOTTOIY WIDTH OR DIAMETE3 
Z .OO S iDE SLOPE 

NDXMIf4 2 MINIMUR ?lUR8E9 OF OX IYTE4VALS 

*** 
COMPUTED KINEMATIC PARAWETEB 



CCNTINUITY 

PEAK FLOW 
(CFS) 

657. 

VAR!ABLE TIME STEP 
(OT SHOHN I S  A !d!NI!!Ub!) 

ELEMENT ALPHA M DT OX PEAK T I P E  TO VCLUnE 
PEAK 

(MIN)  (FT )  (CFS) (# IN )  ( I N )  

MAIN 3.52 1.25 .79 600.00 674.37 762.05 2.29 

SUYMARY (AC-FT) - INFLOW= .7558E+02 EXCESS= .0000E+00 CUTFLOW= .7554E+02 SASIN STORAGE= 

INTERPOLATED TO SPECIFIEO COMPUTATION INTERVAL 

MAIN 3.62 1.25 5.00 666.67 765.00 2.29 

HYDRCGRAPH AT STATION 1150 

TIME F A X I N M  AVERAGE FLOW 
(HR) 6-HR 24-HR 72-HR 24.00-HR 

12.75 (CFS) 138. 38. 38. 38. 
(INCHES) 2.078 2.289 2.289 2.289 
( AC-FT) 69. 76. 76. 76. 

CUMULATIVE AREA = .62 SQ M I  

************** 
x * 
* 8ELLE * * * 
************** 

BELL  ROAVAAY DRAINAGE FRGN SKUNK CREEK TO 75TH 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA - 0 1  SUEBASIN AREA 

PRECIPlTATION OATA 

STORM 4.04 BASIN TOTAL PRECIPITATICN 

INCREME?ITAL PREC!PITATION PATTERN 
.00 .00 .00 .OO .03 -00 .OO 
.oc .00 .oo .00 .oo .oo .oo 
.oo .oo .oo .oc .oo .00 .oo 
.oo .oo .oo .00 .00 .oo .00 
.oo .oo .oo .oo .00 .oo .oo 
.ou .00 .oo - 0 0  .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .00 
.00 .OO .00 .OO .00 .03 .OO 
.00 .oo .oo .00 .00 .00 .oo 
.00 .oo .oo .00 . CO .oo .oo 
.!lo .GO .oo .oo .oo -00 . O O  
.00 .oo .oo  .oo -00  .00 .oo 
.00 .oo .OO .00 .00 .oo .oo 

MAXIMUlrl 
CELERITY 

(FPS) 

.6279E-01 PERCENT ERROR= 



61 LS SCS LOSS RATE 
STRTL .ll I N I T I A L  ABSTRACTION 

CRVN8R 95.00 CURVE NUMBER 
RTIMP .OO PERCWT IMPERVIOUS AREA 

KINEYATIC 8AVE 
62 UK OVERLAND-FLOW ELE3ENT NO. 1 

L 50. OVERLAND FLOW LENGTH 
S -0200 SLOPE 
N . I 0 0  RCUGHNESS COEFFICIENT 

PA 100.0 PERCE?JT OF SU88ASIN 
OXMIN 5 MINIMUM NUMBER OF OX INTERVALS 

KINEHATIC WAVE 
63 RK COLLECTOR CHANNEL 

L 500. CHANNEL LE?JGTH 
S .005C SLOPE 
N .020 CHANNEL ROUGHNESS CCEFFICiENT 

CX .00 CONTRIBUTING AREA 
SHAPE TRAP CHA!NE! SHAPE 

WD 50.00 SOTTOM WIDTH OR D!AMETER 
Z 3.03 SIDE SLOPE 

NOXMIN 2 MINIMUM NUMBER OF DX INTERVALS 
RAIN CHANNEL 

L 2030. CHANNEL LENGTH 
S .0050 SLOPE 
N .0 13 CHANNEL ROUGHNESS COEFFICIEl4T 

C A .O1 CONTRIBUTING AREA 
SHAPE CIRC CHANNEL SHAPE 

NO 3.00 BOTTOM WIDTH OR OIAMETER 
Z .00 SIDE SLOPE 

NDMIN 2 MINIMUM NUMBER OF DX INTERVALS 
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH 

*** 
COMPUTED KINEMATIC PARAMETERS 

VARIABLE TIRE STEP 
(DT SHOWN I S  A MINIEUM) 

ELEMENT ALPHA M OT OX PEAK TIME TO VOLUME MAXIWUM 
PEAK CELERITY 

(MIN) (FT) (CFS) (MIN) ( I N )  (FPS) 

PLANE1 2.11 1.67 .67 10.00 11.19 749.66 3.46 .28 
COLLECTOR1 .54 1.55 2.19 166.67 11.75 748.11 3.44 1.33 
MAIN 5.25 1.25 1.52 666.67 11.74 749.99 3.43 8.23 

CONTINUITY SURRARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1296E+Ol OUTFLU+ .1282Et01 8ASIN STORAGE= .8C83E-02 PERCEMT ERROR= 



INTESPCLATEO TO S P E C i f i E O  COMPUYATICN 

MAIN 5.25 1.25 5.00 11.74 

HYDROGRAPH AT STATIOY 8ELLE 

TOTAL RAINFALL = 4.04, TOTAL LOSS = .57, TOTAL EXCESS = 3.47 

PEAK FLON TIME RAXIMUM AVERAGE FLOW 
(CFS) ( E l )  6-HR 24-HR 72-HR 24.00-HR 

12. 12.50 (CFs)  2. 1. 1. 1. 
(INCHES) 3.075 3.432 5.432 3.432 
( AC-FT) 1 .  1. 1. 1. 

CURULATIVE AREA = .01 SQ M I  

************** 
* * 

6 5 K K  * l l O C  * 
* * 
*I************ 

COMI!IE SELLE AN0 t i 0 3  

67  HC HYDROGRAPH CCMBINATICN 
ICOflP 2 NUMBEX OF HYDRCSRAPHS TO COMB!NE 

HYDROGRAPH AT STATiOX 1100 

PEAK FLOW TIME MAXIRUM AVERAGE FL3W 
(CFS) (HR) 6-HR 24-HR 72-3R 24.00-HR 

670 .  12.75 (CFS) 140. 39. 39. 39 .  
(INCHES) 2.383 2.302 2.302 2.302 

(AC-FT) 70. 77. 77.  77.  

CUMULATIVE AREA = .63 SO M I  

************** 
* * 

68  KK * 1 0 0 0  * * * 
*****t****x*** 

75TH AVE OUTFALL 

HYDROGRAPH ROUTING DATA 

INTERVAL 

750.00 



I U  Xi\ RLN:i'lR!IL # A Y t  blKtA17 XUUllNb 

L 900.  CHANNEL LENGTH 
S . 0030  SLOPE 
N .013 CHANNEL RCUGHNESS COEFFICIENT 

C A .00  CONTRIZUTI3G AREA 
SHAPE CIRC CHANNEL SHAPE 

WD 6 .00  8 O i i O M  WIDTH OR DIAMETER 
Z .00  S I D E  SLOPE 

NOXYIN 2 M!N!MUM NUMGER OF DX INTE3VALS 

**): 
COrPUTED KINEMATIC PARAMETERS 

VARIAeLE TIME STEP 
(DT SHOKN I S  A MINIMUM) 

ELEYENT ALPHA M CT DX PEAK TIME TO VOLUME 
PEAK 

(MIN) (FT)  (CFS) (MIX)  ( I N )  

MAIN 4.57 1.25 .34 300.30 669.90 765.38 2.30 

CCNTINUITY SUMMARY (AC-FT) - INFLO#= .7681E+02 EXCESS= .0000E+OO GUTFLCWz .7679E+02 BASIN STORAGE= 
- 

INTERPOLATED TO SPECIF iED CCIYPUTATIOX INTERVAL 

HYDRCGRAPt! AT STATION 100; 

PEAK FLGW TIME NAXI#SM AVERAGE FLOH 
(CFS) (HR) 6-HR 24-HR 72-HR 24.00-%R 

673 .  12.75 (CFS) 140 .  39. 39. 39. 
(INCHES) 2.084 2.302 2.302 2.302 

(AC-FT) 7 0 .  77. 77. 77. 

CUMULATIVE AREA = .63 SO # I  

MAXIMUM 
CELERITY 

(FPS) 

.2639E-01 PERCENT ERROR= 



OPERATICN 

HY DRGGRAPH AT 

RGUTED TO 

HYDROGRAPH AT 

RCUTED TO 

2 COMBINED AT 

ROUTED TO 

HY DRCGRAPH AT 

HYDRCGRAPH AT 

3 CCMBINED AT 

ROUTED TO 

HYDRCGRAPH AT 

2 CCMBINED AT 

RGUTEC TO 

STATION 

13CO 

1 2 5 0  

STJHN 

SUE3 

1200  

1150  

BELLE 

11  G O  

RUNCFF SU%'lAR'! 
FLOW I N  CUSIC FEET ?E? SKGYC 

T IME I#  HOURS, AREA I N  SCUAHE MILES 

PEAK T i F E  OF AVEXAGE FLPh FOR FAXIXLJM PERIOO 
FLCW PEAK 6-HOUR 24-HOUR 72-HCOR 

283.  12.67 SO. 17. 17. 

8ASIN KAXIMUM T I R E  OF 
AREA STAGE MAX STAGE 



SUVMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
(FL% I S  DIRECT RUNCFF HITHOUT EASE FLOW) 

!NTERPOLATEO TO 
COZPUTATIO?i INTERVAL 

I S i A Q  ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 
PEAK PEAK 

(MIN) (CFS) (M!N) ( I N )  (MIN) (CFS) (MIN) ( I N )  

SUB1 MANE 1.30 309.26 756.95 2.23 5.00 3C6.06 755.00 2.29 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .OOOCEt00 EXCESS= .3335E+02 OUTFLCW= .3173E+02 BAS!N STORAGE= .400EE+00 PERCEHT ERROR= 3.7 

1350 MANE 2.31 304.81 761.14 2.27 5.00 3C2.33 760.00 2.27 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .3170E+02 EXCESS= .0000E+00 OUTFLOW= .3148E+02 BASIN STORAGE= .1779E+00 PERCENT ERROR= .I 

SUE2 MANE 1.87 283.72 762.10 2.28 5.00 282.66 760.00 2.28 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+CO EXCESS= .3465E+02 GUTFLCW= .3278E+C2 BASIN STORAGE- .4397E+00 PERCENT ERROR= 4.1 

1355 MANE 

CCNTINUITY SUVMARY (AC-FT) - INFLOW= .3276E+02 EXCESS= .000CEiC2 C!JTFLOW= .3275E+02 8AS:N STORAGE= .1427E-01 PERCENT ERROR= .O 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6422E+02 EXCESS= .0000E+OO OUTFLOW= -6420Et02 8ASiN STORAGE. -2169E-01 PERCENT ERROR. .O 

STJHN MANE 3.94 11.53 749.68 3.43 5.00 11.50 75C.00 3.42 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1277E+01 OUTFLOW= .1261E+Ol BAS!N STORAGE= .1138E-01 PERCENT ERROR= .4 

SU93 MANE 3.65 106.20 751.13 2.32 5.00 105.14 750.00 2.31 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+O0 EXCESS= -1050Et02 CUTFLOW- .1011Et02 8ASIN STORAGE= .3375E+00 PERCENT ERROR= .4 

1150 MANE .79 674.37 762.06 2.29 5.00 666.67 765.00 2.29 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .7558E+02 EXCESS= .0000E+00 CUTFLOW= .7554E+02 BASIN STORAGE= .6279E-01 PERCENT ERROR: - 0  

BELLE MANE 1.52 11.74 749.99 3.43 5.00 11.74 750.00 3.43 

CONTINUITY SUXMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1296E+01 CUTFLOW= .1282E+01 8ASIN STORAGE= .8C33E-02 PERCENT ERROR= .4 

1000 MANE .34 669.90 765.38 2.30 5.00 669.53 765.00 2.30 



CONT!NU!TY $U$!MARY (AC-FT) - [Ni!CW= .1581E+GZ EXCEES= .0000E+00 OUTi?Cii= .1579E+02 BASIN STORAGE= .2639E-01 PERCENT $RROR= .O 

*** NOREAL END OF HEC-1 "** 

Elapsed Time - 00:00:32.13 (32.13 Seconds) 
NORMAL END OF HEC-1 



X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXM XXXX X XXXXX X . 

X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

- - -- - - - - -- -- 

HECl  S/N: HMVers fon :  6.09 D a t a  i i l e :  t2.HC? 

*************************xx************** ****************X******$****~*x**~*~x*x 

* * * X 

* FLOOD HYDRCGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS 
* SEPTEXBER 199C 1 * HYDROLOGIC ENGNEERING CENTZR * 
1 VERSION 4.0 t t 6 0 9  SECOND STREET x 

* * * DAVIS, CALIFORNIA 9 5 6 1 6  * 
* RUN DATE 05/C8/1991 T IME 14:01:24 * * ( 9 1 6 )  756 -1104  * 
* * * % 

**t*******r**********x***********x*x***** X***************X~***$*X****************x 

........................................... ........................................... 

........................................... ........................................... ... ... ... ... 
: :: R 1 1  f l i c r o c o n o u t e r  I c o i e r e n t a t i o n  : : : 

... 0 . .  ... . . . by ... ... ... ... H a e s t a d  Fernads, I n c  . 

... ... ... ... 
........................................... ........................................... 
........................................... ........................................... 

3 7  S r o o k s i d e  Road * W a t e r b u r y ,  C o n n e c t i c u t  06708  * ( 2 0 3 )  755-1656 

T H I S  PRCGRAM REPLACES ALL  PREVIOUS VERSICNS OF HEC-1 KNCWN AS HECl (JAN 7 3 ) .  HECIGS, HECIDS, AND HECIKW. 

THE DEFIN IT IONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FRCfl THOSE USE8 # ITH THE 1 9 7 3 - S N L E  INPUT STRUCTURE. 
THE DEFIN IT ICN OF -A#SKK- ON RM-CARD WAS CHANGED HITH REVISICNS DATED 28 SEP 81. THIS  I S  THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SU88ERGEMCE , SIWGLE EVENT DAMAGE CALCULATION, 0SS:WRITE STAGE FREQUE?iCY, 
DSS: READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INF ILTRATICN 
KINENATIC WAVE: NEW F I N I T E  DIFFERENCE ALGORITHM 



ID.. . . . . . I . .  

ID 
!C 
ID 
ID 
I T  5 
I 0  5 
JR PREC 

KK NWMALL 
KM 
IN 5 
P8 2.82 
PC .5 
PC 32 
PC 97.2 
8A . I 06  
LS .15  
UK 250 
UK 400 
RK 4400 

HEZ-1 IWPUT PAGE 1 

OUTFAL! I GRADE SEP. STRUCTURE 
PEAK Q INCLUDES WESTCOR MALL 
100 YR, 25-YR, & 10 YR 2-HR Storm D i s t r i b .  

FCD 2-HR DISTRl9. 
289 

1.0 .7S2 .670 

NW MALL drainage 

95 .25 9 1  
.0150 .17 3C 6 
.OOSO .17 70 6 

.003 .013 .I06 CIRC 4.5 

NE MALL drainage 

rou te  1400 t o  1200 
.001 .Oi3 CIRC 6.5 

Road~ay drainage - 79th  Ave n o r t h  of  8 e I l  

95 
.02 .?O 100 

,003 .017 .002 TRAP 70 3 
.a045 .013 ,0184 CIRC 2.5 NO 

Roadway Drainage - Eel1 west o i  grade seperat ion s t r u c t u r e  

95 
.02 .10 100 

.003 .Olf .I04 TRAP 50 3 
.0016 .013 .0071 CIRC 2.5 NO 



LINE 

HEC-I INPUT 

KK 1250 
KM route 1300 t o  1200 
RK 500 .0015 .Oi3 C I R C  3 

KK BELLC 
KM Rcadway Drainage - t e l l  east of grade seperation structure 
8A .0083 
LS 95 
UK 55 .02 .1 100 
RK 700 .003 .017 .0028 TRAP 50 3 
RK 2100 .0030 -013 -0093 CIRC 2.5 NO 

KK 1150 
KM route 1200 t o  1100 
RK 1250 .GO3 .013 CIRC 7 

KK PWRCTR 
KIY Power Center Shopping 
8A .057 
I S  .IS 95 -25 9 1 
UK 250 .0150 .17 3 0 
UK 4CO .00SO .17 7 i? 
RK 2000 .001 .013 .057 CIRC 4 

KK PARADS 
Kt4 Roadway Drainage frcm Paradise Lane 
8A .003 
LS 95 
UK 40 .02 .10 100 
RK lOCO .005 .013 -003 CIRC 2.5 

KK I100 
KM combine 1290 w/  PWRCTR & PARAOS 
HC 3 

KK 1000 
KM Route t o  Out fa l l  
RK 1850 .003 .Of3 CIRC 7 
ZZ 

PAGE 2 

.I0 



HECI S/N: H Y V e r s i o n :  6.00 D a t a  F i l e :  t2.HC1 

......................................... 

* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
* SEPTEMER 1990  * 
* VERSIOIV 4.0 * 
1 * 
* RUN DATE 05 /09 /1991  TIME 14:01:24 * 
1 * 
......................................... 

OUTFALL @ GRADE SEP. STRUCTURE 
PEAK Q INCLUDES WESTCCR MALL 
1 0 0  YR, 25-YR, & 10  YR 2-HR S t o r a  D i s t r i b .  

FCD 2-HR DISTRIB. 

6 I 0  OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT COYTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCAiE 

I T  HYDROGRAPH TIME DATA 
NMIN 5 MINUTES I N  COKPUTATION INTEZVAL 

IDATE 1 0 STARTING M T E  
I T I M E  0000  STARTING T I E E  

NQ 289 NUMBER OF HYDROGRAPH ORGI3ATES 
NDOATE 2 0 ENDING DATE 
NDTIME 0 0 0 0  ENO!NG TIME 
ICEEIT 19  C B I U R Y  !ARK 

COMPUTATION INTERVAL .08 HOURS 
TOTAL TIME 3ASE 24.00 HOSRS 

ENGLISH UNITS 
DRAINAGE AREA 5vUARE MILES 
PRECIPiTATICN DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLCH CLlSIC FEE? PER SECCNO 
STORAGE VOLUME ACRE-F EET 
SURFACE AREA ACRES 
TEMPERATURE OEGREES FAHREXHEIT 

J P  MULTI-PLAN OPTICN 
WPLAN 1 NUMBER CF PLANS 

J R  MUtT!-RATIO OPTION 
RATIOS OF PRECIPITATIOS 

1.00 .76  .61 

***********************~Y~*xxY*~*~%*xxx 
* x 

* U.S. ARMY CORPS OF ENGINEERS 
* HYDROLCGIC ENGINEERING CENTER * 
x 6 0 9  SECCNO STREET % 

i DAVIS, CALIFORNIA 9 5 6 1 6  % 

* ( 9 1 6 )  756-1104 x 

* * 
********x****************************** 



PEAK FLO'i AN0 STAGE (E?ID-OF-PER100) SI'MYARY FOR KULT IPLE PLAN-RATIO EMNCNIC  COirlP1'TATIC!JS 
FLOWS IN CUBIC FEET PER SECCN, ARfA I N  SCUARE MILES 

T IRE TO PEAK I N  HOURS 

RATIOS APPLIED TO ?REC!PITATION 
OPERATI CN STATIC! AREA PLAN RATiO 1 RATIO 2 RATIO 3 

1-90 .76 .61 

HYDROGRAPH AT NWRAiL . I 1  1 FLOh 157. 94. 60. 
TIME 1.25 1.25 1.25 

HYDRCGRAPH AT NEMALL .19 1 , FLOW 277. 167. 107. 
TIME 1.17 1.17 1.25 

2 COMBINED AT 1400 .29 1 FLOW 432. 259. 158. 
TIME 1.17 1.25 1.25 

ROUTED TO 1255 .29 1 FLOn 432. 259. 166. 
TIME 1.25 1.25 1.25 

HYDROGRAPH AT 79N .02 1 FLOn 49. 36. 26. 
T IME 1.08 1.17 1.17 

HYDROGRAPH AT BELLW .O1 1 FLOW 22. 16. 12. 
TIME 1.08 1.08 1.08 

2 CCMBINED AT 1300 .03 1 FLOW 71. 49. 35. 
T IME 1.08 1.08 1.17 

RCUTED TO 

HYDROGRAPH AT 

3 CC#81NED AT 

RCUTED TO 

HYDRCGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

1250 .03 ? FLO'A 
TIME 

BELLC .O1 1 FLO'A 
TIME 

1200 .33 1 FLCW 
TIME 

1150 .33 1 FLOW 
TIME 

PWRCTR .06 1 FLCW 
TIME 

PARADS .00 1 FLOW 
T IME 

1100 .39 1 FLCW 
TIME 

1000 .39 1 FLCW 
T IME 



SCMAZY OF KINEYATIC KAVE - MUSXINGJR-CUNGE ROUTING 
(FLOW I S  OIRECT RUNOFF 'VIITHOUT BASE F L N )  

INTE8POLATED TO 
COMPUTATiON INTERVAL 

ISTAO EiEMENT OT PEAK TIME TO VOLUME DT PEAK TIME TO VOLL'ME 
PEAK PEAK 

(MIN) (CFS) (MIN) ( I N )  (MIN) (CFS) (MIN) ( IN)  

FOR PLAN = 1 RATIO= 1.00 
NWNALL MANE 1.14 157.30 72.91 1.95 5.00 156.64 75.00 1.95 

CONTINUITY SUMMARY (AC-FT) - INFiOW= .0000E+00 EXCESS= . I 1  13Et02 OUTFLOW= . I 1  05E+02 BASIN STORAGE= .9549E-02 PERCENT ERROR= .6 

FOR PLAN = 1 RATIO= 1.00 
NWMALL MANE 1.14 157.00 72.91 1.95 5.00 156.64 75.00 1.95 

CGNTINUITY SUFMARY (AC-FT) - INFLOW= .OOOOE+00 EXCESS= .1113E+02 CUTFLOW= .1105E+02 BASIN STORAGE= .9549E-02 PERCEHT ERROR= .6 

FOR PLAN = 1 RATIO= .76 
NWMALL MANE 1.27 94.01 75.07 1.34 5.00 94.00 75.00 1.34 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .0000Et00 EXCESS= .7624€+01 OUTFLOW= .7553E+01 BASIN STORAGE= .8837E-02 PERCENT ERROR= .8 

FOR PLAN = 1 RATIO= .61 
NWMALL MANE 1.31 60.47 76.66 .96 5.00 60.29 75.00 .96 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS: .5472Ei01 CUTFLOW= .541SE+C1 BASIN STORAGE= .916SE-02 PERCZNT ERROR= .S 

FOR PLAN = 1 RATIO= 1.00 
NEMALL MANE .94 277.43 70.90 1.95 5.00 277.20 70.00 1.95 

CONT!NUITY SUMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= -1973Et02 OUTFLOW= .1956E+02 SASIN STORAGE= .3437E-02 PERCENT ERROR= .S 

FOR PLAN = 1 RATIO= 1.00 
NEMALL MANE .94 277.43 70.90 1.95 5.00 277.20 70.00 1.95 

CONTiNUITY SUMMARY (AC-FT) - INFLOFI= .0000E+00 EXCESS= .1973E+C2 CUTF?O#= .1956Et02 BASIN STORAGE= .3437E-02 PERCENT ERROR= .9 

FOR PLAN = 1 RATIO= .76 
NEMALL MANE .93 168.09 71.29 1.34 5.00 167.36 70.00 1.34 

CCHTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1352E+02 OUTFLOW= .1340E+02 BASIN STORAGE- .3250E-02 PERCENT ERROR= . c  

FOR PLAN = 1 RATIO= .61 
NEMALL NANE 1.05 107.46 74.87 -96 5.00 107.39 75.00 .96 

CONTINUITY SUKMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .!70EE+Ol CUTFLOW= .9599E+01 BASIN STORAGE= .3485E-02 PERCENT ERROR= 1 . '  



FOR PLAN = 1 RATIO= 1.00 
1255 MANE .40 432.00 7 3 - 8 1  1.95 5.N 431.84 75.00 1.95 

CONTINUITY SURMARY (AC-FT) - INFLO$= .3C6iE+02 EXCESS= .0000E+00 CUTFLOW= .3061E+02 BASIN STORAGE: .1457E-03 PERCENT ERROR= .C 

FOR PLAN = 1 RATIO= . I 6  
1255 MANE .41  258.89 75.26 1.32 5.33 258.78 75.00 1.34 

CCNTlNUITY SURMARY (AC-FT) - INFLOW= .2095E+02 EXCESS= .0000E+00 OUTFLOW= .2095E+02 BASIN STORAGE= .1370E-03 PERCENT ERROR= - 0  

FOR PLAN = 1 RATIO= .61 
1255 MANE -46 167.37 76.CO .96 5.00 166.13 15.00 .96 

CONTINUITY SUKMARY (AC-FT) - INFLOW= .1503E+02 EXCESS= .0003E+00 OUTFLOW= .1503E+02 BASIN STORAGE= .1359E-03 PERCENT ERROR= .O 

FOR PLAN = 1 RATIO- 1.00 
79N MANE 3.22 51-69 67.01 2.27 5.00 49.21 65.00 2.27 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .2231E+01 OUTFLOW= .2225E+01 BASIN STORAGE= .5281E-04 PERCENT ERROR= .3 

FOR PLAN = 1 RATIO= 1 - 0 0  
19N MANE 3.22 51.08 61.01 2.21 5.00 49.21 65.00 2.27 

CCNTINUITY SUMMARY (AC-FT) - INFLO#= .0030Ei00 EXCESS= .2231Ei01 OUTFLCW= .2?25E+01 BASIN STORAGE= .5281E-04 PERCENT ERROR= .3 

FOR PLAN = 1 RATIO= .76 
79N MANE 3.52 35.95 68.05 1.62 5.00 34.36 10.30 1.62 

CONTINUITY SUNNARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1595E+01 OUTFLOW= .1588E+01 BASIN STORAGE= .5465i-04 PERCENT ERROR= . 4  

FOR PLAN = 1 RATIO= .61 
19N MANE 2.73 26.02 7C.96 1.21 5.00 25.36 70.00 1.27 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1195Et01 CUTFLOW= .1190Et01 BASIN STORAGE= .4381E-04 PERCENT ERROR= . 4  

FOR PLAN = 1 RATIC= 1 .OO 
BELLW MANE 1.38 23.44 63.08 2.27 5.00 21.93 65.00 2.27 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .8610E+00 OUTFLOW= .8603Et00 BASIN STORAGE= .1118E-04 PERCENT ERROR= .I 

FOR PLAN = 1 RATIO= 1.00 
BELLW MANE 1.38 23.44 63.08 2.27 5.00 21.93 65.00 2.27 

CONTINUITY SURMARY (AC-FT) - INFLOW= .0000Et00 EXCESS= .8610E+00 OUTFLOW= .8603E+00 BASIN STORAGE= .1778E-01 PERCWT ERROR= .1 

FOR PLAN = 1 RATIO= .76 
BELLW MANE 1.43 16.42 64.47 1.62 5.00 16.08 65.00 1.62 



CCNT!NUITY SUFMARY (AC-FT) - INFLCU= .OOOCE+CO EXCESS= .6153E+CO cUTFLCW= .614dE+00 8AS!N STORAGE- .1456E-04 PERCENT ERROR= .2 

FOR PLAN = 1 RATIO= .61 
BELLW MANE 1.43 12.04 64.28 1.21 5.CO 11.95 65.00 1.21 

CONTINUITY SUPMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .4612€+00 OUTFLOW= .4598E+00 BASIN STORAGE= .1677E-04 PERCENT ERROR= .3 

FOR PLAN = 1 RATIO= 1.00 
1250 MANE .48 70.87 65.92 2.27 5.00 68.31 65.00 2.29 

CONTINUITY SUFMARY (AC-FT) - INFLOW= .3088E+Ol EXCESS= .0000E+00 OUTFLOW= .3089E+01 BASIN STORAGE= .1533E-05 PERCENT ERROR= .O 

FOR PLAN = 1 RATIO= .76 
1250 MANE .60 48.51 66.39 1.62 5.00 46.39 70.00 1.63 

CCNTINUITY SUHMARY (AC-FT) - INFLOW= .2206E+Ol EXCESS= .0000E+00 OUTRC#= .2206E+01 BASIN STORAGE= .1576E-05 PERCENT ERROR= .O 

FOR PLAN = 1 RATIO= .61 
1250 MANE .58 35.07 70.67 1.21 5.00 34.89 70.00 1.22 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1649E+01 EXCESS= .QOOCE+CO CUTFLOW= .165OE+Ol BASIN STORAGE= .1589E-05 PERCENT ERROR= .O 

FOR PLAN = 1 RATIO= 1.00 
BELLC MANE 1.58 25.37 63.85 2.27 5.00 25.15 65.00 2.27 

CONTINUITY SUMMARY (AC-FT) - INFLGWz .0000E+C0 EXCESS: .1007E+01 CUTFLCW= .1006E+01 BASIN STORAGE- .2502E-04 PERCENT ERROR= .I 

FOR PLAN = 1 RATIO= 1.00 
BELLC MANE 1.58 25.37 63.85 2.27 5.00 25.15 65.00 2.27 

CONTINUITY SUFMARY (AC-FT) - INFLCW= .0000E+C0 EXCESS= .10O?E+Ol OUTFLO#= .1006E+01 BASIN STORAGE- .2502E-04 PERCENT ERROR= . I  

FOR PLAN = 1 RATIO= .76 
BELLC MANE 1.67 17.77 64.73 1.62 5.00 17.75 65.00 1.62 

CONTINUITY SUMYARY (AC-FT) - INFLOW= .0000E+OO EXCESS= .7193E+03 OUTF?C#= .7?70E+00 BASIN STORAGE= .22??E-04 PERCENT ERROR= .3 

FOR PLAN = 1 RATIO= .61 
BELLC MANE 1.83 12.97 67.38 1.21 5.00 12.52 65.00 1.21 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+C0 EXCESS= .5391E+00 OUTFLOW= -5367Et00 BASIN STORAGE= ,2797E-04 PERCENT ERROR= .4 

FOR PLAN = t RATIO= 1.00 
1150 MANE .63 508.34 71.39 1.99 5.00 501.48 70.00 1.99 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3473E+02 EXCESS= .0000E+00 OUTFLOW= .3474E+02 BASIN STORAGE= .2354E-03 PERCENT ERROR. .C 



FCR PLAN = 1 4ATIO- .76 
1150 MANE .52 311.68 71.12 1.37 5.00 308.53 75.00 1.37 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .23905+02 EXCESS= .000CE+00 CUTFLOW= .2390E+02 8ASIN STORAGE= .2268E-03 PERCENT ERROR= 

FOR PLAN = 1 RATIO= .61 
115il MANE .6C 204.96 76.27 .99 5.00 203.54 75.00 .99 

CONTINUITY SUMMARY (AC-FT) - INFLCW .1723E+02 EXCESS= .0000E+03 CUTFLOW= .1724E+02 BASIN STORAGE= .2190E-03 PERCENT ERROR= 

FOR PLAN = 1 RATIO= 1.00 
PWRCTR MANE 1.84 83.89 71.63 1.95 5.00 83.61 75.00 1.95 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .5983E+01 OUTFLCW= .5932E+01 BASIN STORAGE= .4782E-02 PERCENT ERROR= 

FOR PLAN = 1 RATIO= 1.00 
PWRCTR MANE 1.84 83.89 71.63 1.95 5.00 83.61 75.00 1.95 

CONTINUITY SURMARY (AC-FT) - INFLCW= .CCOOEt00 EXCESS= .5983E+01 OUTFLOW= .5932E+01 8ASIN STORAGE= .4782E-02 PERCENT ERROR= 

FOR PLAN = 1 RATIO= .7S 
PWRCTR MANE 1.96 59.53 73.93 1.32 5.13 50.27 75.22 1.34 

CONTINUITY SUFMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .4100E+O1 OUTFLOW= .4063Et01 BASIN STORAGE. .4625E-02 PERCENT ERROR= 

FOR PLAN = 1 RATIO= .61 
PURCTR MANE 2.06 32.27 76.11 .96 5.00 32.22 15.00 .96 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .2943E+Ol OUTFLOW= .2912E+01 BASIN STORAGE= .4898E-02 PERCENT ERROR= 

FOR PLAN = 1 RATIO- 1.00 
PARAOS MANE .73 11.44 50.03 2.27 5.00 11.43 50.00 2.29 

CCNTINUITY SU3MARY (AC-FT) - INFLOW= .0000Et00 EXCESS= .3639E+00 OUTFLOW= .3635E+00 BASIN STORAGE= .1873E-05 PERCENT ERROR= 

FOR PLAN = 1 RATIO= 1 .OO 
PARAOS MANE 7 11.41 60.03 2.27 5.00 11.43 60.00 2.29 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .3638E+00 OUTFLOW= .3635E+00 BASIN STORAGE- .1873E-05 PERCENT ERROR= 

FOR PLAN = 1 RATIO= .76 
PARAOS MANE .90 8.26 60.40 1.62 5.00 8.17 60.00 1.63 

CCNTINUITY SUFIMARY (AC-FT) - INFLO#= ..0000E+C0 EXCESS= .2600E+00 CUTFLOW= .2597€+00 8ASIN STORAGE= .2039E-05 PERCENT ERROR= 

FOR PLAN = 1 RATIO= .61 -.-.-- .....- 



CCNTINUITY SURMARY (AC-FT) - INFLOW= .000CE+00 EXCESS- .1949E+03 CUTFLOW= .194EE+00 BASIN STORAGE= .2180E-05 PERCENT ERROR= 

FOR PLAN = 1 RATIO= 1.00 
1000 MANE .67 589.10 71.78 1.99 5.00 586.12 75.00 1.99 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4107E+02 EXCESS= .0000E+00 CUTFLOKt .410?E+02 SASIN STORAGE= .4038E-03 PERCENT ERROR= 

FOR PLAN = 1 RATIO= .76 
1000 MANE .74 361.31 76.50 1.37 5.00 359.42 75.00 1.37 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2825E+02 EXCESS= .0000E+00 OUTFLOW= .2825E+02 8 A S I I  STORAGE= .3838E-03 PERCENT ERROR= 

FOR PLAN = 1 RATIO= .61 
1000 MANE .93 237.22 76.74 .98 5.00 2?2.08 80.00 .99 

CONTINUITY SUMMARY (AC-FT) - IIYF?CW= .2036E+02 EXCESS= .0000E+00 CUTFLOW= .2036E+C2 BASIN STORAGE= -3758E-03 PERCENT ERROR= 

*** NORMAL END OF HEC-1 *X* 

E i a p s e d  T i 2 e  - 00:01:25.79 (85.19 Secands) 
NORMAL 8 0  OF HEC-1 



HEC1 S/N: Hki!ersion: 6.00 D a t a  F i l e :  t 2 4 . h c l  

* X 

* FLOOD HYDRCGRAPH PACKAGE (HEC-1) * 
t SEPTENBER 1990  1: 

1: VERSION 4.0 * 
* * 
* RUN DATE 05 /08 /1991  TIME 14:02:53 * * * 
*************x******x*******************x 

*x******************X****************x, 

1: 

* U.S. ARMY CORPS OF ENGINEERS 
* HYDROLOGIC EHGINEERING CENTER 
x 6 0 9  SECOND STREET z 

1 DAVIS, CALIFORNIA 9 5 5 1 6  x 

x (916)  756 -1104  2 

* 1 

******x*************xx***x*********x*~~ 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

........................................... ........................................... 

........................................... ........................................... ... ... ... ... 
::: F u l l  Mic:occ?outer  1 n p l e c e n t a t ; o n  ::: 
... ... ..* by ... 
... ... ... H a e s t a c  M e t h o a s ,  I n c .  ... 

37 B r o o k s i d e  Road * W a t e r b u r y ,  C o n n e c t i c u t  06708 * ( 2 0 3 )  755-1665 

T H I S  PROGRAM REPLACES ALL PREVIOUS VERSICNS OF HEC-1 KNGdN AS HECt (JAN 73), HEClGS, HEClDB, AND HEClKW. 

THE DEF!NIT!CNS OF VARIABLES -RTINP- AND -RTIOR- HAVE CHANGED F401Y THOSE USEO WITH THE 19?3-STYLE INPUT STRUCTURE. 
THE DEF!NITICN OF -AMSKK- ON RM-CARD WAS CHANGED Y I T H  REVISIONS DATED 28 SEP 81. THIS  I S  THE FORTRAN77 VERS!CN 
NEH OPTIONS: DAWBREAK OUTFLOIJ SUBMERGENCE , SINGLE EVENT DANAGE CALCULATIOI, 0SS:WRITE STAGE FREQUENCY, 
DSS:READ T I M E  SERIES AT DESIRED CALCULATiCN INTERVAL LOSS RATE:GREEN AND AMPT INF ILTRATICN 
KINEiMAT!C WAVE: NEW FINITE-DIFFERENCE ALGORITHM 



LINE ID.. ... . .I 

KK NRALL 
KM 
I N  30 
PB 4.04 
P I  0.0 
P I  0.4 
P I  0.4 
P I  33.0 
P I  0.5 
P I  0.5 
BA .I06 
LS .15 
UK 25C 
UK 400 
RK 44CO 

KK NEMALL 
KM 
8A . I 88  
LS .15 
1'K 250 
UK 400 
RK 860 
RK 24C0 

KK BELLW 
KM 
8A .0071 
LS 
UK 55 
RK 600 
RK 1300 

KC-1 INPUT PAGE 1 

OOTFALL '3 GRADE SE?. STRUCTURE 
PEAK Q INCLUDES HESTCOR MALL 
100 YR, 25 YR, & 10 YR 24-HR Storm O i s t r i b .  

COP 24-HR DISTRIS. ( INs30) 
289 

NIJ RALL dra inage 

NE RALL dra inage 

95 .25 91 
.0150 .17 3C 
.0060 .17 70 
.0082 .0?3 .327 CIRC 3.5 
.OC55 .013 -188 CIRC 5 

r o u t e  1402 t o  12CO 
. O O l  .013 CIRC 6.5 

Rcadway dra inage - 7 9 t h  Ave n o r t h  o f  B e l l  

9 5 
.02 .10 100 

.003 -017 . -002 TRAP 70 3 
.0045 .C13 -0184 CIRC 2.5 NO 

Roadway Draianage - B e l l  west o f  grade sepe ra t i on  s t r u c t u r e  

95 
.02 .10 100 

.003 -017 .004 TRAP 50 3 
.0016 ,013 .0071 CIRC 2.5 NO 



LINE 

115C-? IN?UT PAGE 2 

IC ....... 1 ....... 2 ....... 3 ....... 4 ...... 5 . . . . .  6 . .  . 8 . .  9 . .  10 

K K  BELLC 
KM 
8 A  .0083 
LS 
U K  55 
R K  700 
RK 2100 

KK PWRCTR 
KM 
BA .057 
LS .15 
UK 250 
U K  400 
RK 2000 

route 13CO t o  12CO 
.OOIS .013 c ~ a c  3 

Roadway Drainage - Eel1 eas t  of grade seperation s t ruc ture  

95 
.02 .1 100 
.003 .017 .0028 TRAP 50 3 

.0030 .013 .0083 CIRC 2.5 NO 

route 12CO t o  1100 
.003 .013 CIRC 7 

Power Center Shopping 

9 5 .25 91 
.Dl50 -17 3 C 
.0060 -17 70 
.OCl .013 .057 CIRC 4 

Roadway Drainage fro: Paradise Lane 

combine 1200 w/  PWRCTR & PARADS 

Route to  Outfall 
.003 .013 CIRC 7 



HECl  S/N: H A V e r s i a n :  6.00 Cata File: :24. hc? 

****x****************x************1:****** 

* * 
* F L 0 3 0  HYDROSRAPH PACKAGE (HEC-1) * 
1: SEPTEMBER 1990  1 

I VERSION 4.0 x 
* 2 

* RUN DATE 05 /08 /1991  T I E E  14:02:53 * 
* * 
***********************x****xx*********** 

OUTFALL @ GRAOE SEP. STRUCTURE 
PEAK 9 INCLUDES WESTCOR #ALL  
100  YR, 25  YR, & 10 YR 24-HR S t o r m  D i s t r i b .  

COP 24-HR DISTRIB.( IN=30)  

6 I 0  OUTPUT CONTROL VARIABLES 
I PRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH TIME DATA 
NMIN 5 MINUTES I N  CONPUTATION INTESVAL 

IDATE 1 0 STARTING DATE 
!TIHE OOCO STARTING T INE 

NO 289 NUflBE4 OF HYDROGRAPH ORDINATES 
NDDATE 2 O ENDiNG DATE 
NDTIME 0000  ENDING T I Y E  
ICENT 19  CENTERY #ARK 

COMPUTATION INTERVAL .08 HCURS 
TOTAL TIME BASE 22.00 HOURS 

ENGLISH UNITS 
DRAIYAGE AREA SPJARE Y ILES 
PRECIPITATICN DEPTH INCHES 
LEMGTH , E L M A T I C l  FEET 
FLOW CUSIC FEZT PER SECCNO 
STCRAGE VOLUFtE ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGilEiS FAHRMHE!T 

J P  MULTI-PLAN OPTICN 
NPLAN 1 NURBER OF PLANS 

J R MULTI-RATIO OPTiCN 
RATIOS OF PRECIP ITATI03  

1.00 .71 .63 

**X*f****xx***x*****************x*****s 

* i 

* U.S. ARMY C3RPS OF EHGINEERS 
d * HYDROLOGIC ENGINEERING CENTER * 

1: 6C9 SECCNC STREET x 

1: DAVIS, CALIFORNIA 9 5 6 1 6  r 

* ( 9 1 6 )  756-1 104  * 
* I 

*~********x**xx*xX********x%*******xxxY 



PEAK FLOW AMD STAGE (END-OF-PE~IOD) SURMARY FOR MULTIPLE PLAN-RATIO ECDNGXIC CGNPUTAT:O!~S 
FLOWS I N  CUBIC FEET PER SECOND, AREA I N  SQUARE M I L S  

T IME TO PEAX I N  HOURS 

RATIOS APPLIED TO PRECIPITATICN 
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 

1.03 7 .53 

HYDRCGRAPH AT NWMALL .I 1 1 FLOW 172. 125. 96. 
TIME 15.50 15.50 15.50 

HYDROGRAPH AT NERALL .19 1 FLOW 306. 227. 173. 
TIME 15.50 15.50 15.53 

2 COM8INED AT 1400 .29 1 FLOd 478. 353. 268. 
TIME 15.50 15.50 15.50 

ROUTED TO 1255 .29 1 FLOW 478. 352. 266. 
TIME 15.50 15.50 15.50 

HYDROGRAPH AT 79N .02 1 FLOW 32. 24. 19. 
TIME 15.50 15.50 15.50 

HYDROGRAPH AT BELLH .O1 1 FLOn 12. 9. 7. 
TIHE 15.50 15.50 15.50 

2 COMBINED AT 1300 .03 1 FLOW 44. 33. 27. 
TIME 15.50 15.50 15.50 

ROUTED TO 1250 .03 1 FLOW 44. 33. 27. 
TIME 15.50 15.50 15.50 

HYDRCGRAPH AT BELLC .01 1 FLON 14. 11. 9. 
TIME 15.50 15.50 15.50 

3 COMBINED AT 1200 .33 1 FLOW 536. 396. 302. 
TIME 15.50 15.50 15.50 

ROUTED TO 1150 .33 I FLOW 536. 395. 298. 
TIME 15.50 15.5C 15.50 

HYDROGRAPH AT PWRCTR .06 1 FLOY 93. 68. 52. 
TIME 15.50 15.50 15.50 

HYDROGRAPH AT PARADS .00 1 FLOn 5. 4. 3. 
T I Y E  15.42 15.42 15.42 

3 COMBINED AT 1100 .39 1 FLON 633. 467. 353. 
TIME 15.50' 15.50 15.50 

ROUTED TO 1000 .39 1 FLOW 632. 463. 347. 
TIME 15.50 15.50 15.50 



SUHMARY OF KINERATIC WAVE - WUSK!NGUR-CUNGE ROUTING 
(FLOW I S  C!RECT RUNOFF WITHCUT BASE FLCW) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAO ELEVENT DT PEAK TIME TO VOLUME DT PEAK T!ME TO VOLUME 
PEAK PEAK 

(MIN) (CFS) (MIN) ( I N )  (MIN) (CFS) (MIN) ( I N )  

FCR PLAN = 1 RATIO= 1 .OD 
NWMALL MANE 2.09 172.41 927.91 3.06 5.00 172.04 930.00 3.06 

CCNTINUITY SUHMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1770E+02 CUTFLGWz .1730E+02 BASIN STORAGE= .3719E+00 PERCENT ERROR= .2 

FOR PLAN = 1 RATIO= 1.00 
NWHALL MANE 2.09 172.41 927.91 3.06 5.00 172.04 930.00 3.06 

CONTINU!TY SUKMARY (AC-FT) - INFLOW= .0000E+O0 EXCESS= .1770E+02 CUTFLOW= .1733E+02 BASIN STORAGE= .37 19Et00 PERCENT ERROR= .2 

FOR PLAN = 1 RATIO= .77 
NWMALL MANE 2.21 126.47 928.90 2.19 5.00 126.43 930.00 2.18 

CONTINUITY SUMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1272E+02 CUTFLCW= .1236E+02 BASIN STORAGE= .3270E+00 PERCENT ERROR= . 2  

FOR PLAN = 1 4ATIO= .63 
NWMALL BANE 2.36 95.69 932.20 1.65 5.00 95.65 930.00 1.64 

CONTINUITY SUKMARY (AC-FT) - INFCGN= .0000E+00 EXCESS; .9593E+O1 OUTFLCW= .9303E+Ol BASIN STORAGE= .2640E+00 PERCENT ERROR= .3 

FCR PLAN = 1 RATIO= 1.00 
NEMALL MANE .89 307.47 929.98 3.06 5.00 306.26 930.03 3.07 

CONTINUITY SUMRARY (AC-FT) - INFLOW= .000OE+00 EXC:SS= .3150E+02 OUTFLOW= .3069E+02 BASIN STORAGE= .1076E+00 PERCENT ERROR= 1.9 

FOR PLAN = 1 RATIO= 1.00 
NEMALL MANE .89 307.47 928.88 3.06 5.00 306.26 930.00 3.07 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .31405+02 OUTFLOW= .3069E+02 BASIN STORAGE= .1076E+00 PERCENT ERROR= 1.9 

FOR PLAN = 1 RATIO= .77 
NEMALL MANE .96 227.07 930.27 2.19 5.00 226.99 930.00 2.19 

CONTINUITY SUKMARY (AC-FT) - INFLOW= .0000E+O0 EXCESS= .2256E+02 CUTFLOW= .2192E+02 BASIN STORAGE= .1028E+00 PERCENT ERROR= 2.4 

FOR PLAN = 1 RATIO= :63 
NEVALL MANE .87 173.18 930.67 1.65 5.00 172.79 930.00 1.65 

CONTINUITY SUMRARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1701E+02 OUTFLOW= .1651Et02 3AS!N STORAGE= .7878E-01 PERCENT ERROR= 2.5 



FOR ?LA4 = 1 RATIO= 1.00 
1255 MANE .34 413.01 93C.C8 3.05 5.03 478.C4 930.00 3.35 

CCNTINUITY SUFMARY (AC-FT) - INFLOW= .4805E+02 EXCESS= .C000E+C3 CUTFLOW= .490dE+02 BASIN STORAGE= . l?55E-01 PERCENT ERROR= 

FCR PLAN = 1 RATIO= .77 
1255 MANE .45 352.58 926.24 2.18 5.00 352.27 930.00 2.19 

CCNTINUITY SUMYARY (AC-FT) - INFLOW= .3421E+02 EXCESS= .0000E+CC OUTFLOW= .342EE+02 BASIN STORAGE= ,1068E-01 PERCENT EgROR= 

FOR PLAN = 1 RATIO= .63 
1255 MANE .38 268.08 930.77 1.65 5.00 266.49 930.00 1.65 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2583E+02 EXCESS= .OOOCE+OC CUTFLOW= .258?E+02 BASIN STORAGE= .7952E-02 PERCENT ERROR= 

FOR PLAN = 1 RATIG= 1.00 
79N MANE 3.55 31.67 929.97 3.43 5.00 31.66 930.00 3.43 

I 

CONTINUITY SUWMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .3406E+01 OUTFLOW= .3369E+01 BASIN STORAGE? .2351E-01 PERCENT ERROR= 

FOR PLAN = 1 RATIO= 1.00 
79N MANE 3.55 31.67 929.97 3.43 5.00 37.66 930.00 3.43 

CONTINUITY SUFMARY (AC-FT) - INFISH= -000CE-00 E X C E S  . 3 4 0 6 E ~ 0 1  CUTFLCW= .3369E+01 BASIN STORAGE= .2?57E-01 PERCENT ERROR= 

FOR PLAN = 1 RATIO= . I 7  
79N MANE 3.14 24.04 930.84 2.53 5.00 24.04 930.00 2.53 

CCNTINUITY SUXMARY (AC-FT) - INFLOW= .0000E+O0 EXCESS= .25 1eE+01 CUTFLCW= .2486E+01 BASIN STORAGE= .2162E-01 PERCENT ERROR= 

FOR PLAN = I RATIO- .63 
79N MANE 3.90 19.13 928.51 1.96 5.00 19.09 930.00 1.96 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .000OE+00 EXCESS= .195?E+(?l CUTFLOW= .1928E+01 BASIN STORAGE- .1784E-01 PERCENT ERROR= 

FOR PLAN = 1 RATIO= 1.00 
BELLW MANE 1.53 12.26 928.50 3.44 5.00 12.25 930.00 3.44 

CONTINUITY SUMMARY (AC-FT) - INFLCid= .00COE+O0 EXCESS= .1314E+01 OUTFLCW= .1303E+C1 BASIN STORAGE= .7985E-02 PERCENT ERRCR= 

FOR PLAN = 1 RATIO= 1.00 
BELLW MANE 1.53 12.26 928.50 3.44 5.CO 12.25 930.00 3.44 

CCNTINUITY SUMMARY (AC-FT) - INFLOWS .0000E+00 EXCESS= .1314E+01 CUTFLCW= .1303E+01 8ASIN STORAGE= ,7885E-02 PERCENT ERROR= 

FCR PLAN = I RATIO= -77 
BELLW MANE 1.52 9.33 928.43 2.54 5.CO 9.32 93C.CO 2.54 



CONTINUITY SUMYARY (AC-FT) - INFLOW= .0000E+C0 EXCESS= .971CE+OC SUTFLOU= .9618EiC3 BASIN STORAGE= .7129E-32 PERCENT ERROR= . 3  

FOR PLA# = 1 RATIO: .63 
B E L U  MANE 1.72 7.44 929.23 1.97 5.OC 7.44 930.00 1.97 

CCNTINUITY SUMMARY (AC-FT) - INFLCW= .0000E+00 EXCESS= .7540E+00 CUTFLOW= .7154E+00 EASlN STORAGE= .6025E-02 PERCENT ERROR= .3 

FOR PLAN = 1 RATIC= 1.OC 
1250 MANE .57 43.89 930.20 3.43 5.00 43.89 930.00 3.43 

CONTINUITY SUMMARY (AC-FT) - INFLCW= .4669E+01 EXCESS= .00OCE+00 OUTFLOW= .4668E+C1 SASIN STORAGE= .1956E-92 PERCENT ERROR= .O 

FOR PLAN = 1 RATIO- .77 
1250 MANE - 5 1  33.34 930.60 2.53 5.00 23.33 930.06 2.53 

CONTiNUITY SUMMARY (AC-FT) - INFLOW= .3443E+01 EXCESS= .COOOE+OO OUTFLOW= .3442E+01 8ASiM STCRAGEz .1574E-02 PERCENT ERROR= .O 

FOR PLAN = 1 RATIO= .63 
1250 MANE .56 26.51 930.49 1.96 5.00 26.50 930.00 1.96 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2670E+01 EXCESS= .0003E+O0 OUTFLCW= .2669E+01 BASIN STORAGE= .1314E-02 PERCENT ERROR= .I 

FOR PLAN = 1 RAT:$= 1 .OO 
OE'LLC MANE 1.75 14.31 929.49 3.43 5.00 14.29 930.00 3.43 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .0030E+00 EXCESS= .1536E+01 OUTFLOW= .1520E+01 8ASIN STORAGE= .1022E-01 PERCENT ERROR= . 4  

FOR PLAN = 1 RATIO= 1.03 
BELLC MANE 1.75 14.31 929.49 3.43 5.CO 14.29 93C.00 3.43 

CONTINUITY SUFMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .153EE+01 CUTFLOW= .152CE+01 8ASiN STORAGE= .1022E-01 PERCENT ERROR= . 4  

FOR PLAN = 1 RATIO= .77 
BELLC MANE 1.95 10.88 929.72 2.54 5.00 10.87 930.00 2.53 

CCNTINUITY SUFMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1136E+01 OUTFLCW= .1123E+01 8ASiX STORAGE= .8117E-02 PERCENT ERROR= .4 

FOR PLAN = 1 RATIO= .63 
BELLC MANE 2.03 8.67 929.43 1.96 5.00 8.66 930.00 1.96 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .00OOE+00 EXCESS= .8815E+00 OUTFLOW= .8696E+00 BASIN STORAGE= .7548E-02 PERCENT ERROR= .5 

FOR PLAN = 1 RATIO- 1.00 
1150 MANE .49 535.88 930.43 3.10 5.00 535.60 930.00 3.10 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5425E+02 EXCESS= .0000E+00 CUTFLOW= .5423E+02 8ASIN STORAGE= .2187E-01 PERCENT ERROR= .O 



FOR PLAti = 1 RATIO= .77 
1150 MANE .59 395.40 930.92 2.22 5.00 392.58 930.00 2.22 

CONTINUITY SUKMARY (AC-FT) - INFLOW= .3853E+02 EXCESS= .0000Et00 OUTFLCU= .3282E+02 BASiN STORAGE. .l875E-01 PERCENT ERROR= .O 

FOR PLAN = 1 RATIO= .63 
1150 MANE .66 3C0.62 931.15 1.68 5.00 298.18 930.00 1.68 

CONTINUITY SURMARY (AC-FT) - INF!CW= .2937E+02 EXCESS= .0000E+00 OUTFLCW= .2936E+02 BASIN STORAGE= .1468E-01 PERCENT ERROR= .O 

FOR PLAN = 1 RATIO= 1.00 
PWRCTR MANE 1.71 92.89 928.15 3.06 5.00 92.51 930.00 3.06 

CCNTINUITY SUKMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .9520E+01 OUTFLOW= .9307E+01 BASIN STORAGE= .1963Et00 PERCEN ERROR= .2 

FOR PLAN = 1 RATIO- 1.00 
PWRCTR MANE 1.71 92.89 928.15 3.06 5.00 92.51 930.00 3.06 

CONTINUITY SURNARY (AC-FT) - INFLOW= .000CE+00 EXCESS= .9520E*01 OUTFLOW= .9307E+01 BASIN STORAGE- .1963E+00 PERCENT ERROR= .2 

F38 PLAN = 1 RATIO= .77 
PWRCiR MANE 1.89 68.44 929.32 2.19 5.00 68.27 930.00 2.19 

CONTINUITY SUMMARY (AC-FT) - INFLCW= .0000E+03 EXCESS= .6839E+0? CUTFLCU= .6649E+01 BASIN STORAGE= ,1731 E+00 PEECEHT ERROR= - 2  

FOR PLAN = 1 RATIO= .S3 
PWRCTR MANE 1.91 51.87 931.10 1.65 5.00 51.74 930.00 1.64 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .5158E+01 CUTFLCW= .SCO?E+Ol BASIN STORAGE= .1404E+00 PERCENT ERROR= .3 

FOR PLAN = 1 RATIO= 1.0; 
PARAUS MANE .96 5.19 928.78 3.46 5.CO 5.18 925.00 3.45 

CCNTINUITY SUMMARY (AC-FT) - INFLEW= .0000E+00 EXCESS= .5552E+00 CUTFLOW= .5532E+CO BASIN STORAGE= .1793E-92 PERCENT ERROR= .O 

FOR PLAN = 1 RATIO= 1.00 
PARAOS MANE .96 5.19 928.78 3.46 5.00 5.18 925.00 3.46 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .000OE+00 EXCESS= .5552E+00 OUTFLOW= .5532E+00 BAS!N STORAGE= .1793E-02 PERCENT ERROR= .O 

FOR PLAN = 1 RATIO= .77 
PARAOS MANE .93 3.96 928.94 2.55 5.00 3.95 925.00 2.55 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .4105E+00 CUTFLOW= .4087Et00 8ASIN STORAGE. .1359E-02 PERCENT ERROR= . I 

FOR PLAN = 1 RATIO= .53 
PARADS MANE 1.03 3.16 928.81 1.98 5.00 3.15 925.00 1 .9e 



CCNT!NUITY SUNMARY (AC-FT) - I N F L O P  .0000E+G0 EXCESS= .3186E+03 CUTFLCb .317 1 Er00 BASiN STORAGE= .1333E-02 PERCENT ERROR= 

FOR PLAN = I RATIO= 1 .a0 
1COO MANE .81 632.13 930.39 3.10 5.OC 531.79 930.00 3.10 

CCNTINUITY SUYMARY (AC-FT) - INFLOW= ,641 1E+02 EXCESS= .0000E+00 CUTFLCW= .6403E+02 BASIN STORAGE= .3780E-01 PERCENT ERROR= .O 

FOR PLAN = 1 RATE= .77 
1000 MANE .73 465.73 931.08 2.22 5.00 463.27 930.00 2.22 

CONTINUITY SUXMARY (AC-FT) - INFLU# .4589E+02 EXCESS= .0000E+00 OUTFLOW= .4587E+02 8ASIN STORAGE= .3184E-01 PERCENT ERROR= . O  

FOR PLAN = 1 RATIO= .63 
1000 MANE .89 353.76 931.55 1.68 5.00 345.58 930.00 1.68 

CONTINUITY SUFMARY (AC-FT) - INFLOW. .3469Et02 EXCESS= . 0 0 0 0 E ~ 0 0  CUTFLOW= .3461E+02 BASIN STORAGE= .2557E-01 PERCENT ERROR= .O 

$ 

*** NORMAL END OF HEC-1 *** 
E l a p s e d  Time - 00:01:52.59 (112.59 Seconds) 
NORFAL END OF HEC-I 

HMVersicn: 6.00 Data  F i l e :  t30.HC1 



*************************x*x********x**** 

* $ 

* FLCOO HYORCGRAPH PACKAGE (HEC-I) $ 

1 SEPTERBE2 199C * 
* VERSION 4.0 1: 

* * 
* RUN DATE 05/C8/1991 TIME 13:59:56 * 
* * 

*********************~**x*X'4**********x 

* * 
* U.S. ARMY CORPS OF ENGINEERS a 

* HYDRCLOGIC ENGINEERING CE?JTER * 
* 6 3 9  SECCND STREET Y 

* DAVIS, CALIFCRNIA 9 5 6 1 6  * 
* ( 9 1 6 )  756-1104 % 

* Y: 

**********************************x***** 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

........................................... ........................................... 

........................................... ........................................... 

... ... ... ... 
::: Rl1 M i c r o c o m p u t e r  I m p l e m e n t a t i o a  ::: 

... ... ... by ... 
... ... ... ... H a e s t a d  M e t h o d s ,  I n c .  
... ... ... ... 
........................................... ........................................... ........................................... ........................................... 

3 7  B r o o k s i d e  Road * W a t e r b u r y ,  C o n n e c t i c u t  05708 * (203)  7 5 5 - i 6 6 6  

T H I S  PRGGRAM REPLACES ALL  PREVICUS VERSICNS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEClGS, HECiO8, AND HECiKW. 

THE DEFINIT!ONS OF VARIAaLES -RTII?P- AND -RTIOR- HAVE CHANGED FRO# THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFIN IT ION OF -AMSKK- ON RM-CARD #AS CHANGED WITH REVISIONS DATED 28  SEP 81. THIS  I S  THE FORTRAN77 VERSiCN 
NEW OPTIONS: OAMBREAK OUTFLOA SUeMERGENCi , SINGLE EVEElT DAMAGE CALCULATION, DSS:WRITE STAGE FREQJENCY, 
DSS : READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE: GREE?? AND AMPT I N F  ILTRATICN 
KINEMATiC WAVE: NEW F I N I T E  DIFFE2ENCE ALGORITHM 

HEC-1 INPUT PAGE 1 





K K  1253 
KM route 13b0 to  1200 
R K  560 .0015 .0?3 C!RC 3 

K K  EELLC 
KM Roadway Drainage - Eel1 east  of grade seperation s t ruc ture  
BA .OC83 
IS 95 
U K  55 .02 . t  100 
RK 7OQ .003 .a17 .0023 TRAP 50 3 
RK 2100 .0030 -013 .0083 CIRC 2.5 NO 

K K  1150 
KM route 1200 t o  1100 
R K  1250 .003 .013 C!RC 7 

K K  PWRCTR 
KB Power Center Shooping 
8A .057 
LS .15 95 .25 91 
UK 250 .a150 1 30 
U K  400 .0060 .?7 70 
RK 20CO .001 .013 .057 C!RC 4 

K K  PARAOS 
KM Rcadway Crainage frcn Paradise Lane 
EA .003 
LS 35 
U K  LO .02 .10 100 
RK lOCO .005 .013 .003 CIRC 2.5 

K K  1100 
KM coabine 1200 w/ PWRCTR & PARACS 
HC 3 

KK ICCi? 
KM Route t o  Cutfall 
RK 1850 .003 .013 CIRC 7 
ZZ 

HECl S/N: HNVersicn: 6.00 Data File: t30.HC1 



* * 
* ELC3D HYDRCSRAPH PACXAGE (HEC-1) * 
1 SEPTE?lBER i 9 9 2  1 

* VERSiC:l 4.3 * 
1( t 

* RUH OATE 05/08/199:  T IRE  13:53:56 * 
* * 
**********x*****x******~***************~* 

CUTFALL @ GRADE SE?. STRUCTURE 
PEAK Q INCLUDES WESTCOR #ALL 
100  YR, 25 YR, & 1 0  YR 30-MIN S t o r m  D i s t r i b  

COP 24-HR OISTRIB.(MCO >> INs.5)  

6 1 0  CUTPUT CCNTROL VARIABLES 
I P R I T  5 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDRCGRAPH TIME DATA 
NMIH 5 MINUTES I N  CCXPUTATICX INTERVAL 

IDATE 1 0 STARTING DATE 
I T I F E  OOOO STARTING T IME 

N o  289  NUMBER OF HYDRCGRAPH ORGINATES 
NCDATE 2 0 ENDING DATE 
NDTIME 0103 ENDING TIME 
ICE!IT 19 CENTJRY MARK 

COMPUTATION INTESVAL .OS HCURS 
TOTAL T I 2 E  SASE 24 .!?O W R S  

ENGLISH UNITS  
DRAINAGE AREA S@P.RE M!LES 
PRECIPIYATICN DEPTH INCHES 
LEh'GTil , ELE1iATION FEET 
FLOW CUBIC FEET PER SECCND 
SiSRAGE VCLLJRE ACRE-FEET 
SURFACE AREA ACRES 
TEWEYATURE DEGREES FAHRENHEiT 

J? MULTI-PLAN OPTICN 
NPLAN 1 NUMBER OF PLANS 

J R MULTI-RATIO CPT!CN 
RATIOS OF PRECIPITATION 

1.00 .76 . 61  

* * 
* U.S. ARMY CCRPS OF ENGINEE2S * 
* HYDROLCGIC ENGINEERING CENTER 
~r 6C9 SECOXO STREET i 

1: DAVIS, CALIFORNIA 95616 3 

I ( 9 1 5 )  155 -1104  
* Z 

*****************************$****x***~ 

PEAK FLCJ  AND STAGE (END-OF-PE3ICD) SUMNARY FOR MULTIPLE PLAN-RATIO EC:CC!lOYIC CCNPUTAT!C!LS 
FLCWS I N  CUBIC FEET PER SECOND, AREA IN SCUARE MILES 

T I Z E  TO PEAK I N  HOURS 



OPERATION 

HYDRCGRAPH AT 

HYDRCGRAPH AT 

2 CCMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COME!NED AT 

RC'JTED TO 

HYDRGGRAPH AT 

3 COMBINE9 AT 

ROUTED TO 

HYDROGRAPH AT 

HYDRCGRAPH AT 

3 COMBINED AT 

ROUTED TO 

STATION 

NWMALL 

NEMALL 

14GO 

1255 

79N 

8ELLW 

1300 

1250 

EELLC 

12CO 

1150 

PWRCTR 

PARADS 

1100 

1000 

RATIOS APPLIEC TO PREC I P I T A T I C N  
AREA PLAN RATiC 1 RATIO 2 RATiO 3 

1.CC .76 .61 . 

.11 I FLOW 116. 64. 36. 
TIME 2.75 2.75 2.83 

.I9 1 FLOW 218. 121. 67. 
TIME 2.67 2.75 2.75 

.29 1 FLON 325. 185. tC1. 
TIME 2.57 2.?5 2.75 

.29 1 FLOW 318. 1 8  103. 
T I Y E  2.75 2.75 2.83 

.02 1 FLOW 52. 33. 23. 
TIME 2.67 2.75 2.75 

.O1 1 FLOH 24. 17. 13. 
TIME 2.58 2.67 2.67 

.03 1 FLON 75. 46. 30. 
TIME 2.67 2.57 2.15 

.03 1 FLOW 70. 43. 311. 
T I R E  2.67 2.75 2.75 

.O1 1 FLOW 28. 19. 12. 
TIME 2.67 2.67 2.67 

.33 I FLON 4%. 236. 137. 
TIME 2.67 2.75 2.75 

.33 I FLOW 334. 223. 131. 
TIME 2.75 2.75 2.83 

.O6 1 FLOW 62. 36. 20. 
TIME 2.57 . .2.7$:.:. 2.83 . . .  

.OO 1 FLOW 13. 9. 7. 
T I  ME 2.58 2.58 2.58 

.39 I FLOW 458. 266. 151. 
TIME 2.75 2.75 2.83 

SUMYARY OF KINEMATIC WAVE - ,WSK!NGUbCUNGE ROUTING 
(FLOW I S  DIRECT RUNOFF WIMCUT EASE FLOW) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK T I R E  TO VOLURE 



PEAK PEAK 

(MIN) (CFS) (# IN)  ( I N )  (MINI  (CFS) (MIN) ( I N )  

FOR PLAN = 1 RATIO= 1.00 
NWMALL MANE 2.29 119.9C 162.29 1.28 5.00 116.31 165.00 1.28 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .7374E+01 OUTFLOW= .7257E+Ol BASIN STORAGE= -9680E-02 PERCENT ERROR= 1.5 

FOR PLAN = 1 RATIO- 1.00 
NWMALL MANE 2.29 119.90 163.29 1.28 5.03 116.?1 165.0: 1.28 

CONT!NUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS: .7374E+01 OUTFLGWz .7257E+01 8ASIN STORAGE= .9680E-02 PERCENT ERROR= 1.5 

FOR PLAN = 1 RATIO= .76 
NWMALL MANE 2.53 65.18 166.81 .85 5.00 64.34 165.00 .85 

CCNTINUITY SUYYARY (AC-FT) - INFLC#= .0000EsOC EXCESS= .4888E+01 CUTFLOW= .480iE+01 8AS!?i STORAGE= . l lO?E-01 PERCENT ERROR= 1.5 

FOR PLAN = 1 RATIO= .61 
NWMALL MANE 2.88 36.38 170.38 .58 5.00 35.36 170.00 .58 

CONTINUITY SUKRARY (AC-FT) - INFLCW= .0000E+O0 EXCESS= .3344E+01 CUTFLOW= .329!E+01 BASIN STORAGE= .9911E-02 PERCENT ERROR= 1.3 

FOR PLAN = 1 RATIO= 1.00 
NEYALL NANS .9E  220.37 161.3C 1.28 5.00 218.T4 160.00 1.29 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1308E+02 GUTFLGW- .1288E+02 BASIN STORAGE= .2723E-02 PERCENT ERROR= 1 .5  

FOR PLAN = 1 RATIO- 1.00 
NEMALL MANE .84 220.07 161.30 1.28 5.00 218.14 160.00 1.29 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000Et00 EXCESS= .13CSE+02 CUTFLOW= .1288E+02 8ASIN STORAGE= -2723E-02 PERCENT ERROR= 1.5 

FOR PLAN = 1 RATIO= .76 
NEMALL MANE .98 121.56 164.36 -85  5.00 120.60 165.00 .85 

CCNTINUITY SUMMARY (AC-FT) - INFLOY= .0000E+00 EXCESS= .8670Et01 OUTFLOW= .8527E+01 BASIN STORAGE= .3057E-02 PERCENT ERROR= 1.5 

FOR PLAN = 1 RATIO= .61 
NEMALL MANE 1.12 63.20 166.33 .58 5.00 67.09 165.00 .58 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000Et00 EXCESS= .5930E+01 OUTFLOW= .5840E+01 8ASiN STORAGE= .2808E-02 PERCENT ERROR= 1.5 

FOR PLAN = 1 RATIO= 1.00 
1255 MANE .41 324.16 160.81 1.29 5.00 317.85 165.00 1.29 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .20 16Et02 EXCESS= .0000E+00 OUTFLOW= .20 16E+02 8ASIN STORAGE= .1620E-03 PERCENT ERROR= . 0 

FOR PLAN = 1 RATIO= .76 
1255 MANE -42 183.89 165.71 .85 5.00 180.49 165.00 .85 



CCNTINUITY SUHYARY (AC-FT) - INFLCU= .1333E+02 EXCESS= .OGOOE+OO CUTFLOW= .?333E+02 BASIN STORAGE- .1709E-03 PERCENT ERROR= .O 

FOR PLAN = 1 RAT:O= .61 
1255 MANE .49 101.04 166.35 . .5% 5.00 99.61 170.00 .58 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .912?E+01 EXCESS= .0000E+00 OUTFLOW= .9122E+01 BASIN STORAGE= .1571E-03 PERCENT ERROR= 
L 

FOR PLAN = 1 RATIO= 1.00 
79N NAN€ 2.03 54.42 161.88 1 . 5  5.00 52.07 163.00 1.57 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1549E+01 OUTFLOW= .1537E+01 DASIN STORAGE= -6857E-04 PERCENT ERRCR= .8 

FOR PLAN = 1 RATIO- 1.00 
79N MANE 2.03 54.42 161.88 1.57 5.00 52.07 160.00 1.51 

CCNTINUITY SURMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1549E+01 CUTFLOW= .1537E+01 BASIN STORAGE= .6@67E-04 PERCENT ERROR= .8 

FOR PLAN = 1 RATIO= .76 
79N MANE 2.16 34-59 162.99 1.09 5.00 33.37 165.00 1.10 

CCNTINUITY SUYYARY (AC-FT) - INFLOW= .0000E+00 EXCESS- .1C85Et01 CUTFLCW= .1073E+C1 BASIN STORAGE- .5$25E-04 PERCENT ERRCR- I.? 

FCR PLAN = 1 RATIO- .61 
79N MANE 2.31 22.75 166.02 .79 5 . E  22.50 165.00 .79 

CONTINUITY SUKMARY (AC-FT) - INFLOW= .OCOOE+00 EXCESS- .7876i+OO CUTFLCW- .7782E+00 BASIN STORAGE= .6173E-04 PERCENT ERROR= 1.2 

FOR PLAN = 1 RATIO- 1.00 
EELLW MANE 1.34 28.14 157.00 1.57 5.00 23-69 155.00 1.57 

CCNTINUITY SURMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .59?EE+00 OUTFLOW= .5956E+00 BASIN STORAGE= .1922E-04 PEliCENT ERROR= .3 

FOR PLAN = 1 RATIC= 1.00 
BELLW MANS 1.34 28.14 157.00 1.57 5.00 23.69 155.00 1.57 

CONTINUITY SUMMARY (AC-FT: - INFLOW= .0000E+00 EXCESS- .5976Et00 OUTFLCW= .5956E+00 BASIN STORAGE= .1922E-04 PERCENT ERROR= .3 

FOR PLAF = 1 RATIO= . 
DELLA MANE 

CONTINUITY SURMARY (AC-FT) - INFLOW= .0000E+O0 EXCESS= .4187E+00 OUTFLOW= .4153E+00 BASIN STORAGE= .1865E-04 PERCENT ERROR- .8 

FOR PLAN = 1 RATIO- .61 
BELLW MANE 1.5% 12.88 159.54 .80 5.00 12.57 160.00 .79 

CONTINUITY SUFMARY (AC-FT) - INFLOW= .000CE+00 EXCESS= .3039Et00 OUTFLOW= .3016Et00 BASIN STORAGE= .2001E-04 PERCENT ERROR= - 8  

FOR PLAN = 1 RATIO= 1.00 



1250 MANE .43  73.72 160.62 1.57 5.00 70.33 160.00 1.5a 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .2134E+01 EXCZSS= .00COEi00 C U T F L W  .2136E+01 BASIN STORAGE- .2058E-05 PERCENT ERROR= - .I  

FOR PLAN = 1 RATIO= .76 
1250 MANE .58 45.60 161.04 1.10 5.00 42.73 165.00 1.10 

CONTINUITY SU3MARY (AC-FT) - INFLCW= .1490E+01 EXCESS= .0000E+00 CUTFLC'W= .:491E+01 BASIN STORAGE- .2053E-05 PERCENT ERROR= -.I 

FOR PLAN = 1 RATIO= .61 
1250 MANE .63 29.64 165.59 .?9 5.00 29.57 165.00 -80  

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .1078E+01 EXCESS= .0000E+00 CUTFLCWZ .1079E+01 BASIN STORAGE= .1943E-05 PERCENT ERROR= -.I 

FOR PLAN = 1 RATIO= 1.00 
BELLC MANE 1.56 29.73 155.28 1.57 5.00 28.13 160.00 1.57 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .000GE+00 EXCESS= .6986E+00 OUTFLOW= -6945Et00 BASIN STORAGE= .2781E-04 PERCENT ERROR= .6 

FOR PLAN = 1 RATIO= 1.00 
BELLC MANE 1.56 29.73 158.28 1.57 5.00 28.13 160.00 1.57 

CCNTINUITY SURMARY (AC-FT) - INFLCW= .0000E+00 EXCESS= .6986E+00 OUTFLOW= .6945E+00 BASIN STORAGE= .2781E-04 PERCENT ERROR= .6 

FOR PLAN = 1 RATIC= .76 
BELLC MANE 1.72 18.39 16C.10 1.09 5.00 18.80 160.00 1.09 

CCNTINUITY SU%MARY (AC-FT) - INFLCW .O003Ei00 EXCESS: .1894E+00 CUTFLOW= .4841E+00 BASIN STORAGE. .3109E-04 PERCENT ERROR= 1 .I 

FOR PLAN = 1 RATIO= .61 
BELLC MANE 1.83 12.67 162.16 .80 5.00 11.87 160.00 .80 

CCNTINUITY SUNMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= -3553Et00 OUTFLCW= .3524E+00 BASIN STORAGE= -3401E-04 PERCENT ERROR= - 8  

FOR PLAN = 1 RATIO= 1.00 
1150 MANE .62 403.62 161.50 1.32 5.00 394.23 165.00 1.32 

CONTINUITY SUMMARY (AC-FT) - INROW= .2303E+02 EXCESS= .0000E+00 OUTFLOW= .2303E+02 BASIN STORAGE= .2667E-03 PERCENT ERROR= .O 

FOR PLAN = 1 RATIO- .76 
1150 MANE .58 234.40 165.94 -88  5.00 228.86 165.00 .88 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1533E+02 EXCESS= .0000E+00 CUTFLOW= -1533Et02 BASIN STORAGE= .2?71E-03 PERCENT ERROR= .O 

FOR PLAN = 1 RATIO= .61 
1150 MANE .70 136.85 166.50 .60 5.00 130.68 179.00 .61 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= . 1 0 5 7 P 0 2  EXCESS= .0000E+00 CUTFLOW= .1057E+02 BASIN STORAGE= .2555E-03 PERCENT ERROR= .O 

FOR PLAN = 1 RATIO= 1.00 
OWOPTO YALIC 1 0 1  CE no i c i  e l  r qn E no e l  l o  r c n  nn 1 90 



CCNTINUITY SUYMARY (AC-FT) - INFLOW= .0000E+03 EXCESS= .3966Et01 CUTFLOW= .3907E+01 BASIN STORASE= .5165E-02 PERCENT ERROR= 1.4 

FOR PLAN = 1 RATIC= 1.00 
PWRCTR MANE 1.87 65.09 161.82 1.29 5.00 62.28 160.00 1.29 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .00OOE+00 EXCESS= .3966E+01 CUTFLOW= .390?E+Ol BASIN STORAGE= .5165E-02 PERCENT ERROR= 1.4 

FOR PLAN = 1 RAT!O= .76 
PWRCTR MANE 2.11 35.63 164.16 .85 5.00 35.53 165.00 .85 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .2629E+01 CUTFLOW= .2586E+01 8ASIN STORAGE= .5893E-02 PERCENT ERROR= 1.4 

FOR PLAN = 1 RATIO= .51 
PWRCTR MANE 2.25 19.89 167.61 .58 5.00 19.57 170.00 .58 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .00005+00 EXCESS= .1798E+01 CUTFLOW= .177OE+Ol BASIN STORAGE= .5288E-02 PERCENT ERROR= 1.2 

FOR PLAN = 1 RATIO= 1.00 
PARAOS MANE .72 13.21 154.42 1.57 5.00 13.21 155.CO 1.62 

CONTINUITY SUPMARY (AC-FT) - INFLOW= .0000E+03 EXCESS= .2525E+00 CUTFLOW= .252CE+03 BASIN STORAGE= .2449E-05 PERCENT ERROR= .2  

FOR PLAN = 1 RATIO= 1.00 
PARADS MANE .72 13.21 154.42 1.57 5.00 13.21 155.00 1.62 

CCNTINUITY SUFIYARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .2525E+00 OUTFLOW= .2523E+00 8ASIN STORAGE= .2449E-05 PERCENT ERROR= . 2  

FOR PLAN = 1 RATIO= .76 
PARADS MANE .73 9.50 154.58 1.10 5.30 9.49 155.CO 1.13 

CCNTINUITY SUHMARY (AC-FT) - INFLCW= .0000E+03 EXCESS= .1759E+00 OUTFLOW= .1765E+00 BASIN STORAGE= .2355E-05 PERCENT ERROR= .2 

FCR PLAN = 1 RATIO= .61 
PARADS MANE .83 7.05 154.87 .80 5.00 7.03 155.00 .81 

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1284E+00 CUTFLOW= .1281E+00 BASIN STORAGE= .2490E-05 PERCENT ERROR= .3 

FOR PLAN = 1 RATIO= 1.00 
1000 MANE .81 454.80 166.29 1.32 5.00 451.41 165.00 1.32 

CCNT!NUITY SUMMARY (AC-FT) - INFLOW= .2724R02 EXCESS= .000CE+00 GUTFLCW= .2725Et02 BASIN STORAGE= .4710E-03 PERCENT ERROR= .O 

FOR PLAN.: 1 RATIC= .76 
1000 IANE .84 262.44 167.19 .88 5.00 248.27 165.00 .88 

CCNTINUITY SURMARY (AC-FT) - INFLGW= .1812~+0'2 EXCESS= .0000E+00 OUTFLOW= .1813E+02 SASIN STORAGE= .4787E-03 PERCENT ERROR= . D 



FCR PLAN = 1 RATIC= .61  
100(1 MANE .97 150.78 170.37 . 6 C  5.00 Y50.77 17C.00 .63 

CONTINUITY SUMYARY (AC-FT) - INFLOW: .124UOE+02 EXCESS= .0000E+00 CUTFLOW= .1249E+02 !ASIN STORAGE= .4497E-03 PERCENT ERROR= 

*** NORMAL END OF HEC-1 *** 
Elapsed Time - 00:01:23.71 (83.71 Seconds) 
NORMAL E?/D OF HEC-1 



APPENDIX 3 

CATCH BASIN INLET CAPACITY/SIZE DETERMINATIONS 



BELL, RD l4-W-(J1 fik=cbdaterl .*t 

NOTES - -. , . . , , 
C-M&b Cldrrl 6% 
c_PmmelP c(pvm 6.9 









CHART 4. Ratio o f  frontal flow t o  total gutter flow. 



CHART 9. Curb-opening and slotted drain inlet length 
for total interception. 



CIA8T 3. Aow in triangular gutter sections. 



I CYABT 4. Ratio of frontal flow to totai gutter flow. 



CHART 9. Curb-opening and slotted drain inlet length 
for total interception. 



composite cmss siopes, find Qs using 
Ts and Sx.  ' Then, use CHART 4 to 
find E o .  The total discharge i s  
.Q =Cls/(i - E*) , and Qw=Q-Q, . 

CHART 3. Flow in trianguhr gutter sections. 





CHART 9. Curb-opening and s lot ted drain inlet length 
f o r  tota l  interception. 





CIABT 4. Ratio of frontal flow to total gutter flow. 



CHART 9. Curb-opening and slotted drain inlet length 
for total interception. 





CHART 4. Ratio of  frontal flow t o  total gutter flow. 



CHART 9. Curb-opening and s lot ted drain inlet length 
for  total interception. 

hW! 6 -54 /Q, 



EXAMPLE: GIVEN: 

n=o.o16 ; s,=o.03 

I ) For V-Shape, use the nomograph' w i th  0.006 

S*= Sa S ~ / / ( S , , +  S,2) 

I 2) To determinedischarge in gutter with 

composite cross sfopes, find Qs  using 

I Ts and Sx.  ' Then, use CHART 4 to 
find E4.  The total discharge is 
.Q=CIs/(l - Ed , and Q,=Q-Q,.  

CVAXT 3. Flow in triangular gutter sections. 



CHART 4. Ratio of frontal flow to total gutter flow. 



CHART 9. Curb-opening and slotted drain inlet length 
for total interception. 

I&,! 0 4 6 -  +b/ 



I 
I Q =- 0 5 6  S i  167 S ' T  05 2.67 (D 

h 

n 5 d 

I E 
EXAMPLE: GIVEN: % 

rC 
u 

I S n=o.o16; sX=o.o3 c 
S=0.04 ; T = 6 FT 

I ) For V-Shape, use the nomograph' with 0.006 
S x = S x l S ~ / ~ S , I  + Sx2) 

I 2) To determinedischarge in gutter with 
composite cross slopes, find Qs using 

I Ts and Sx .  Then, use CHART 4 to 
f ind € 0  . The total discharge is  
Q =CIS/(] - Ed) , and Qw=Q-Q, . 

I 
CBABT 3. Flow in trianguhr gutter secticns. 

I 
2 3 

b54 :OW $/ci 

I 



CHABT 4. Ratio of frontal flow to total gutter flow. 



CHART 9. Curb-opening and slotted drain inlet length 
for total interception. 

FOR COMPOSITE CROSS SLOPES, USE S, FOR 3, .  

S, = s x  t S; EO ; s&= a/w 
Lrl 
z - 
C3 
Z - 
z 
a 
3 

50 - 
40- 

30- 
LT 

( F T )  
20 - 

80 
70 

- 60 
-50 10- - 
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8 - - 
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-30 5 - 
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-10 
- 0.2 - 9 

- 8 
- 7  

I - - 
-6 0.8 - - 
- 5  0.6 - 
-4 0.5 - 

0.4 - 



056 167 05 2.67 Q =- 
n S i  S ' T  

EXAMPLE: GIVEN: 

n=o.o16; s,=0.03 
S10.04 ; T = 6 F T  

I )  For V-Shape, use the nomograph' with 0.006 

Sx = S~ S-Q /( SXi + S,2 

2) To determinedischarge in gutter with 

composite cmss slopes, find Qs using 
Ts and S x .  Then, use CHART 4 to 
find Eq . The total discharge is 
9 - Eel ,  and Qw=Q-Q,.  

CaART 3. Flow in triangufar gutter sections. 



4. Ratio of frontal flow to total gutter flow. 



CHART 9. Curb-opening and slotted drain inlet length 
for total interception. 



0.56 167 0 5  2.67 Q =- 
n S i  S ' T  

EXAMPLE: GIVEN: 

ll=0.016; S,=0.03 

I )  For V-Shape, use the nomograph' with 0.006 

S x = S ~ s ~ ~ ( S , , +  SX2) 
0.004 i 

2) To determinedischarge in gutter with 0.2 
composite cross slopes, find Qs using 
Ts and Sx.  Then, use CHART 4 to 
find E4 . The total discharge is  
.Q = Q ~ / ( I  - Eo) , and Qw=Q-Q, . 

CBA8T 3. Flow in triangular gutter sections. 



CPAIT 4. Ratio of frontal flow t o  total gutter flow. 



CHART 9. Curb-opening and slotted drain inlet length 
for total interception. 



EXAMPLE: GIVEN: 
n=o.o16; sX=o.o3 

- 

5~0.04 ; T = 6 FT 
0.2 FIND: 

Q =2.4 F T ~ / S  

O-"540 

Qn = 0.038 F T ~ S  
0.1 w OS6?- 0.4 7 
0.08 - z 

-I T ( FT) -4 120 
0.12 6 

(3 
z - 

0.04 

- 0.02 

- 0.006 - 
- 0.004 
- 
- 0.002 
- 

- 0.001 

I) For V-Shape, use the nomograph' with 0.006 

SX=SAS~/(Sx,+ S,2) 

2) To detwrninedischwge in gutter with 
composite cross slopes, find Q s  using 
Ts and Sx.  Then, US@ CHART 4 to 
find EO . The total discharge is 
.Q = Q ~ / ( I  - €01, and Qw=Q-Q,. 

C3AflT 3. Flow in trianguhr gutter sections. 



W / T  

C:4AJTT 4. Ratio o f  frcntal flow to total gutter flow. 



CHART 9. Curb-opening and slotted drain inlet length 
for total  interception. 

b*, : ca/6- r/,h/ 





0 5 6  167 05 2.67 Q ="- 
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EXAMPLE: GIVEN: 

n=o.o16; s,=0.03 
3 ~ 0 . 0 4  ; T = 6  FT 

2) To determinedischarge in gutter with 0004 lo-2 
composite cross dopes, find Q s  using 
Ts and Sx. . Then, use CHART 4 to 
find Eo .  The total discharge is  
Q = Q , / ( I  - Eo) , and Qw=,Q-Qs. 

CBA8T 3. Flow in tiianguiar gutter sections. 



FLOW A~ 

I 

SECTION A - A  
A - 1  

DISCHARGE Q (FT~ /s )  

CHART 12. Depressed curb-opening inlet capacity in sump locations. 



I . . .  

WS+ EXAMPLE: GWEN: 
s n=o.o16; s,=0.03 

S-0.04 ; T = 6  FT 

Fl NO: 

I Q =2.4 F T ~ / S  

1 ) For V- Shape, use the nomograph' with 
SX=S~S-Q/(Sxl + S,2) 

2) To determinedischarge in gutter with 
composite cross sfopes, find Q s  using 
Ts and S x .  Then,use CHART 4 to 
find Eo.  The total discharge is 
.Q = Q , / ( I  - E d  , and Q w = Q - Q s .  

CIYABT 3. Flow in triangular gutter sections. 



SECTION A - A  

FLOW A~ 

DISCHARGE Q ( F T ~ / s )  

CHART 12. Depressed curh-opening inlet capacity in sump locations. 
bsn ; C A ~  f/4h 



056 167 05 2.67 - 
Q =- S i  S ' T  a n e d 

C 

EXAMPLE: GIVEN: 9- 0' 
Y 

S n=o.o16; s,=0.03 C 
S=0.04 ; T = 6  FT 

- 0.02 

- 0.001 

I ) For V-Shape, use the nomograph' with 0.006 
S X = S A S ~ ~ / ( S x , +  SQ) 

2) To determinedischarge in gutter with 
composite cross slopes, find Qs using 
Ts and Sx.  . Then, use CHART 4 to 

find E o .  The total discharge is 
Q = C I s / ( l  - Eo) , and QWzQ-Q, . 

CHART 3. Flow in triangutar gutter sections. 
b5n: CN t~ cfi/q, 

2 3 



FLOW A~ 

SECTION A - A  

DISCHARGE Q ( F T ~ / s )  

CHART 12. Depressed curb-opening inlet capacity in sump locations. 



CXABT 3. Flow in trianguhr gutter sec?ions. 



FLOW A -7 

SECTION A -  A 
A --I 

DISCHARGE Q ( F T ~ / s )  

CHART 12. Depressed curb-opening inlet capacity in sump locations. 





SECTION A - A  

FLOW A~ 

DISCHARGE Q (FT~ /s )  

CHART 12. Depressed curb-opening inlet capacity in sump locations. 





FLOW 

a i - w - - I  t------ L ------I 
1 
I 
I 

SECTION A - A  
A - i  

- DISCHARGE Q ( F T ~ / s ~  

CHART 12. Depressed curb-opening inlet capacity in sump locations. 



APPENDIX 4 

THYSYS PROGRAM INPUT/OUTPUT AND DOCUMENTATION 
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............................... 
* * 
1 THYSYS * 
* * 
* TEXAS HYDRAULICS SYSTEM * * * 
............................... 

TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION 
TEXAS HYDRAULIC SYSTEI.1 - 221  108 

THYSYS 

B e l l  Road - 8 3 r d  t o  6 7 t h ,  MARICOPA COUNTY HIGHWAY DEPT 
T r a m  O u t f a l l ,  S t a  3 9 7 t 0 0  t o  4 3 3 t 5 0  

OFF-SITE DRAINAGE FLOWS ADJUSTED AT 8RANCH JUNCTIONS 
ROADWAY DRAINAGE > 10-YR PEAKS FROM RATIONAL ANALYSIS 

SEWER ANALYSIS SEWER FREQUENCY=IO YR 
$ 
$ 10-Yr ,  24-Hr Storm (TRunk-2a.OAT) 
$ 
JUNC A 2 TYPE=JUNCT 
JUNC A 3 TYPE=JUNCT 
JUNC A 4 TYPE=JUNCT 
JUNC A 5 TYPE=JUNCT 
JUNC A 6 TYPE-JUNCT 
JUNC A 7 TYPE=JUNCT 
JUNC A 8 TYPE=JUNCT 
JUNC A 9 TYPE=JUNCT 
JUNC A 1 0  TYPE=JUNCT 



JUNC A 11 TYPE-JUNCT 
JUNC 8 0 TYPE=JUNCT 
JUNC 8 1 TYPE=JUNCT 
JUNC 8 2 TYPE=JUNCT 
JUNC 8 3 TYPE=JUNCT 
JUNC 8 4 TYPE-JUNCT 
JUNC C 2 TYPE=JUNCT 
JUNC C 3 TYPE-JUNCT 
JUNC C 4 TYPE-JUNCT 
JUNC C 5 TYPE-JUNCT 
JUNC D 2 TYPE=JUNCT 
JUNC D 3 TYPE=JUNCT 
JUNC D 4 TYPE-JUNCT 
JUNC D 5 TYPE=JUNCT 
JUNC E 2 TYPE-JUNCT 
JUNC E 3 TYPE=JUNCT 
JUNC E 4 TYPE=JUNCT 
JUNC E 5 TYPE=JUNCT 
JUNC E 6 TYPE=JUNCT 
$ 
OUTLET STATIONING 600.0 T.W. ELEV 
$ 
DSGN 1 A 10 A 9 US 1191.0 DS 1190.3 
DSGN 2 A 11 A 9 US 1191.0 DS 1190.3 
OSGN 3 A 9 A 8 US 1190.3 DS 1189.0 
DSGN 4 A 8 A 7 US 1189.0 DS 1187.9 
DSGN 5 A 7 A 6 US 1187.9 DS 1187.0 
DSGN 6 A 6 A 5 US 1187.0 DS 1185.8 
DSGN 7 A 5 A 4 US 1185.8 DS 1184.5 
DSGN 8 A 4 A  3 U S  1184.5 DS 1183.1 
DSGN 9 A 3 A 2 US 1183.1 US 1182.0 
DSGN 10 A 2 A 1 US 1182.0 DS 1181.0 
DSGN 11 8 4 8 3 US 1196.8 DS 1194.5 
DSGN 12 8 3 8 2 US 1194.5 DS 1193.3 
OSGN 13 8 0 A 6 US 7187.6 DS 1187.0 
DSGN 14 C 5 C 4 US 1196.5 OS 1195.5 
DSGN 15 C 4 C 3 US 1195.5 DS 1195.0 
DSGN 16 C 3 C 2 US 1195.0 OS 1194.0 
DSGN 17 C 2 8 2 US 1194.0 DS 1193.3 
DSGN 18 E 6 E 5 US 1196.0 DS 1195.5 
DSGN 19 E 5 E 4 US 1195.5 DS 1195.3 
DSGN 20 E 4 E 3 US 1195.3 DS 1194.8 
DSGN 21 E 3 E 2 US 1194.8 DS 1194.1 
DSGN 22 E 2 0 2 US 1194.1 DS 1193.6 
DSGN 23 D 5 D 4 US 1196.2 DS 1195.9 
DSGN 24 D 4 0  3 U S 1 1 9 5 . 9 D S 1 1 9 4 . 6  
OSGN 25 D 3 D 2 US 1194.6 DS 1193.6 
OSGN 26 D 2 A  7 US 1193.6 DS 1186.1 
DSGN 27 8 2 8 1 US 1193.3 DS 1192.1 
DSGN 28 8 1 8 0 US 1192.1 DS 1187.0 
$ 
ANAL 1 A 1 0 A  9 1 54 
ANAL 2 A 1 1 A  9 1 66 
ANAL 3 A 9 A 8 1 84 
ANAL 4 A 8 A 7 1 84 
ANAL 5 A 7 A 6 1 94 
ANAL 6 A 6 A 5 1 84 
ANAL 7 A 5 A 4 1 84 
ANAL 8 A 4 A 3 1 96 
ANAL 9 A 3 A 2 1 96 
ANAL 10 A 2 A  1 1 96 
ANAL 1 1  8 4 8  3 1 21 
ANAL 12 8 3 8  2 1 24 
ANAL 13 8 O A  6 1 36 
ANAL 14 C 5 C 4 1 21 
ANAL 15 C 4 C  3 1 30 

100 96 .013 54 CIRC 
100 173 .013 66 CIRC 
320 -1 .013 .5 84 CIRC 
252 .013 .1 84 CIRC 
218 -24.6 .013 .3 84 CIRC 
515 -2 .013 .I 84 CIRC 
515 .013 .1 84 CIRC 
610 51 .013 .3 96 CIRC 
436 .013 . I  96 CIRC 
436 .013 .I 96 CIRC 
331 6.0 .013 .l 21 CIRC 
250 2.5 .013 .I 24 CIRC 

3 0 .013 .1 36 CIRC 
239 6.0 .013 .1 21 CIRC 

92 19 .013 . I  30 CIRC 
200 3.1 .013 30 CIRC 
142 -013 .5 30 CIRC 
111 9.0 .013 .1 21 CIRC 
74 4 .013 .5 24 CIRC 

255 2.4 . 0 1 3 . 1  2 4 C I R C  
310 .013 .I 24 CIRC 
136 4.1 .013 .5 24 CIRC 
219 7.9 .013 . I  21 CIRC 
280 2.1 .013 24 CIRC 
285 .013 .I 24 CIRC 
200 4.1 .013 - 5  30 CIRC 

58 -9.6 .013 .5 36 ClRC 
208 .013 .1 36 CIRC 



ANAL 16 C 3 C  2 1 30 
ANAL 17 C 2 8  2 1 30 
ANAL 18 E 6 E  5 1 21 
ANAL 19 E 5 E  4 1 24 
ANAL 20 E 4 E 3 1 24 
ANAL 2 1  E 3 E  2 1 24 
ANAL 22 E 2 0 2 1 24 
ANAL 23 0 5 0 4 1 21 
ANAL 24 0 4 0 3 1 24 
ANAL 25 0 3 0 2 I 24 
ANAL 26 0 2 A 7 1 30 
ANAL 27 8 2 8 1 1 36  
ANAL 28 8 1 B 0 1 36  
$ 
ENDATA 

TEXAS DEPARTMENT OF HIGHWAYS AN0 PUBLIC TRANSPORTATION 
TEXAS HYDRAULIC SYSTEM - 221108 

THYSYS 

SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. O.S. 
U.S.O.S. F.L. F.L. LENGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE 8 8 L S  R I S E  SPAN SHAPE 

1 A10 A 9 1186.50 1185.30 100 0.00700 1 54 54 CIRC 
2 A l l  A 9 1185.50 1184.80 100 0.00700 1 6 6  66 C I K  
3 A 9  A 8 1 1 8 3 . 3 0 1 1 3 2 . 0 0  320 0.00406 1 84 84 CIRC 
4 A 8 A 7 1182.00 1180.90 252 0.00436 1 84 84 ClRC 
5 A 7 A 6 1180.90 1180.00 218 0.00413 1 84 84 ClRC 





TEXAS DEPARTMENT OF HIGHWAYS AND PUBL!C TRANSPORTATION 
TEXAS HYDRAULIC SYSTEM - 221108 

THYSYS 

SEW0008--CAPACITY OF RUN 19 IS EXCEEDED. 
SEW0008--CAPACITY OF RUN 20 IS EXCEEDED. 
SEW0008--CAPACITY OF RUN 21 IS EXCEEDED. 
SEN0008--CAPACITY OF RUN 22 IS EXCEEDED. 
SEW0008--CAPACITY OF RUN 23 IS EXCEEDED. 



RUN 

TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION 
TEXAS HYDRAULIC SYSTEM - 221108  

THYSYS 

STATIONING 

UPSTREAM 
JUNCTION I D  STATIONING 



11 8 4 
12 8 3 
13 8 0 
14 C 5 
15 C 4 
16 C 3 
17 C 2 
18 E 6 
19 E 5 
20 E 4 
21 E 3 
22 E 2 
23 D 5 
24 0 4 
25 0 3 
26 0 2 
27 8 2 

, 28 8 1 
SEWER ANALYSIS 
$ 
$ 25-Yr, 24-Hr Storm (TRUNK-2A.DAT) 
$ 
JUNC A 2 TYPE=JUNCT 
JUNC A 3 TYPE=JUNCT 
JUNC A 4 TYPE=JUNCT 
JUNC A 5 TYPE=JUNCT 
JUNC A 6 TYPE-JUNCT 
JUNC A 7 TYPE=JUNCT 
JUNC A 8 TYPE=JUNCT 
JUNC A 9 TYPE=JUNCT 
JUNC A 10 TYPE=JUNCT 
JUNC A 11 TYPE=JUNCT 
JUNC 8 0 TYPE-JUNCT 
JUNC 8 1 TYPE=JUNCT 
JUNC 8 2 TYPE=JUNCT 
JUNC 8 3 TYPE=JUNCT 
JUNC 8 4 TYPE=JUNCT 
JUNC C 2 TYPE-JUNCT 
JUNC C 3 TYPE-JUNCT 
JUNC C 4 TYPE=JUNCT 
JUNC C 5 TYPE=JUNCT 
JUNC D 2 TYPE=JUNCT 
JUNC D 3 TYPE=JUNCT 
JUNC 0 4 TYPE=JUNCT 
JUNC D 5 TYPE=JUNCT 
JUNC E 2 TYPE=JUNCT 
JUNC E 3 TYPE=JUNCT 
JUNC E 4 TYPE=JUNCT 
JUNC E 5 TYPE=JUNCT 
JUNC € 6 TYPE=JUNCT 
$ 
OUTLET STATIONING 600.0 T.W. €LEV 1180.5 
$ 
DSGN 1 A 10 A 9 US 1191.0 DS 1190.3 100 
DSGN 2 A 11 A 9 US 1191.0 DS 1190.3 100 
DSGN 3 A 9 A  8 U S  1190.3DS1189.0 320 
DSGN 4 A 8 A 7 US 1189.0 DS 1187.9 252 
DSGN 5 A 7 A 6 US 1187.9 DS 1187.0 218 
DSGN 6 A 6 A 5 US 1187.0 DS 1185.8 515 
DSGN 7 A 5 A 4 US 1185.8 DS 1184.5 515 
DSGN 8 .  A 4 A 3 US 1184.5 OS 1183.1 610 
DSGN 9 A 3 A  2 U S  1183.1 US 1182.0 436 
DSGN 10 A 2 A 1 US 1182.0 DS 1181.0 436 
DSGN 11 8 4 8 3 US 1196.8 DS 1194.5 331 
DSGN 12 8 3 8 2 US 1194.5 DS 1193.3 250 
DSGN 13 8 0 A 6 US 1187.6 DS 1187.0 30 

3989 
3658 
3142 
4081 
3842 
3750 
3550 
4416 
4305 
4231 
3976 
3666 
4314 
4095 
3815 
3530 
3408 
3350 

SEWER FREOUENCY=25 YR 

126 .013 60 CIRC 
227 .013 66 CIRC 

.013 .5 84 CIRC 

.013 .1 84 CIRC 
-22.6 .013 .3 84 CIRC 

.013 .I 84 CIRC 

.013 .I 84 CIRC 
71 .013 .3 96 CIRC 

.013 .1 96 CIRC 

.013 . I  96 CIRC 
6.0 .013 .I 21 CIRC 
2.5 .013 .I 24 CIRC 

.013 .1 36ClRC 



DSGN 14 C 5 C 4 US 1196.5 DS 1195.5 239 6.0 -013 . I  21 CIRC 
DSGN 15 C 4 C 3 US 1195.5 DS 1195.0 92 19 .013 . I  30 CIRC 
DSGN 16 C 3 C 2 US 1195.0 DS 1194.0 200 3.1 .013 30 CIRC 
DSGN 17 C 2 8 2 US 1194.0 DS 1193.3 142 .Of3 .5 30CIRC 
DSGN 18 E 6 E 5 US 1196.0 DS 1195.5 111 9.0 .013 . I  21 CIRC 
DSGN 19 E 5 E 4 US 1195.5 DS 1195.3 74 4 .013 - 5  24 CIRC 
DSGN 20 E 4 E 3 US 1195.3 DS 1194.8 255 2.4 .013 . I  24 CIRC 
DSGN 21 E 3 E 2 US 1194.8 DS 1194.1 310 .013 . 1  24 CIRC 
DSGN 22 E 2 D 2 US 1194.1 DS 1193.6 136 4.1 .013 . 5  24 CIRC 
DSGN 23 D 5 0 4 US 1196.2 DS 1195.9 219 7.9 -013 . I  21 CIRC 
DSGN 24 D 4 D 3 US 1195.9 DS 1194.6 280 2.1 -013 24 CIRC 
DSGN 25 D 3 D 2 US 1194.6 DS 1193.6 285 .013 - 1  24 CIRC 
DSGN 26 D 2 A 7 US 1193.6 DS 1186.1 200 4.1 .013 . 5  30 CIRC 
OSGN 27 8 2 8 I US 1193.3 DS 1192.1 58 -8.6 .013 . 5  36 CIRC 
DSGN 28 8 1 8  0 US 1192.1 DS 1187.0 208 .013 .1 36CIRC 
$ 
ANAL 1 A 1 0 A  9 1 54 
ANAL 2 A 1 1 A  9 1 66 
ANAL 3 A 9 A 8 1 84 
ANAL 4 A 8 A 7 1 84 
ANAL 5 A 7 A 6 I 84 
ANAL 6 A 6 A 5 1 84 
ANAL 7 A 5 A 4 1 84 
ANAL 8 A 4 A 3 I 36 
ANAL 9 A 3 A 2 1 96 
ANAL 10 A 2 A  1 1 96 
ANAL 11 8 4 8  3 1 21 
ANAL 12 8 3 8  2 1 24 
ANAL 13  8 O A  6 1 36 
ANAL 14 C 5 C 4 1 21 
ANAL 15 C 4 C  3 1 30 
ANAL 16 C 3 C  2 1 30 
ANAL 17 C 2 8  2 1 30 
ANAL 18 E 6 E  5 1 21 
ANAL 19 E 5 E  4 1 24 
ANAL 20 E 4 E 3 1 24 
ANAL 21 E 3 E 2 1 24 
ANAL 22 E 2 D 2 1 24 
ANAL 23 D 5 D 4 1 21 
ANAL 24 D 4 D 3 1 24 
ANAL 25 D 3 D 2 1 24 
ANAL 26 D 2 A 7 1 30 
ANAL 27 8 2 8 I 1 36 
ANAL 28 8 1 8 0 1 36 
S 
ENDATA 



TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION 
TEXAS HYDRAULIC SYSTEM - 221 108 

THYSYS 

SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. O.S. 
U.S.D.S. F.L. F.L. LENGTH 

RUN ID ID ELEV ELEV FEET SLOPE EELS RISE SPAN SHAPE 

1 A10 A 9 1186.50 1185.80 100 0.00700 1 54 54 CIRC 
2 All A 9 1185.50 1184.80 100 0.00700 I 66 66 CIRC 
3 A 9  A81183.301182.00 320 0.00406 1 84 84 CIRC 
4 A 8 A 7 1182.00 1180.90 252 0.00436 1 84 84 CIRC 
5 A 7 A 6 1180.90 1180.00 218 0.00413 1 84 84 CIRC 



1 84 84 C!RC 
1 84 84 CIRC 
1 96 96 CIRC 
1 96 96 CIRC 
1 96 96 CIRC 
1 21 21 CIRC 
1 24 24 CIRC 
1 36 36 C!RC 
1 21 21  CIRC 
1 30 30 CIRC 
1 30 30 CIRC 
1 30 30 CIRC 
1 21 21 CIRC 
1 24 24 CIRC 
1 2 4  24 CIRC 
1 24 24 CIRC 
1 24 24 CIRC 
1 21 21 CIRC 
1 24 24 CIRC 
1 24 24 CIRC 
1 30 30 CIRC 
1 36 36 CIRC 
1 36 36 CIRC 

TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION 
TEXAS HYDRAULIC SYSTEM - 221108 

THYSYS 

HYDRAULIC DATA 

U.S. 0.5. JUNC U.S. D.S. HYDR. PIPE 
RUN ID ID 'N' LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC. 



SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 

TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION 
TEXAS HYDRAULIC SYSTEM - 221108 

TnYSYS 

6 I S  EXCEEDED. 
7 I S  EXCEEDED. 
8 I S  EXCEEDED. 
9 I S  EXCEEDED. 

1 0  I S  EXCEEDED. 
19 I S  EXCEEDED. 
20 I S  EXCEEDED. 
21  I S  EXCEEDED. 
2 2  I S  EXCEEDED. 
23 I S  EXCEEDED. 



RUN 

TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION 
TEXAS HYDRAULIC SYSTEM - 2 2 1 1 0 8  

THYSYS 

STATIONING 

UPSTREAM 
JUNCTION I D  STATIONING 



11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2 
23 
24 
25 
26 
27 
28 

SEWER ANALYSIS 
$ 
$ 100-Yr, 2-Hr Storm (TRUNK-2A.DAT) 
$ 

3989 
3658 
3142 
4081 
3842 
3750 
3550 
4416 
4305 
423 1 
3976 
3666 
4314 
4095 
3815 
3530 
3408 
3350 

SEWER FREQUENCY=OO YR 

JUNC A 2 TYPE=JUNCT 
JUNC A 3 TYPE=JUNCT 
JUNC A 4 TYPE=JUNCT 
JUNC A 5 TYPE=JUNCT 
JUNC A 6 TYPE-JUNCT 
JUNC A 7 TYPE=JUNCT 
JUNC A 8 TYPE=JUNCT 
JUNC A 9 TYPE=JUNCT 
JUNC A 10 TYPE=JUNCT 
JUNC A 11 TYPE=JUNCT 
JUNC 8 0 TYPE=JUNCT 
JUNC 8 1 TYPE=JUNCT 
JUNC 8 2 TYPE=JUNCT 
JUNC 8 3 TYPE=JUNCT 
JUNC 8 4 TYPE-JUNCT 
JUNC C 2 TYPE=JUNCT 
JUNC C 3 TYPE=JUNCT 
JUNC C 4 TYPE=JUNCT 
JUNC C 5 TYPE=JUNCT 
JUNC D 2 TYPE=JUNCT 
JUNC D 3 TYPE=JUNCT 
JUNC D 4 TYPE=JUNCT 
JUNC 0 5 TYPE=JUMCT 
JUNC E 2 TYPPJUNCT 
JUNC E 3 TYPE=JUNCT 
JUNC E 4 TYPE=JUNCT 
JUNC E 5 TYPE=JUNCT 
JUNC E 6 TYPE=JUNCT 
$ 
OUTLET STATIONING 600.0 T.W. ELEV 1180.5 A 1 
$ 
DSGN 1 A 10 A 9 US 1191.0 DS 1190.3 100 157 .013 60 CIRC 
DSGN 2 A 11 A 9 US 1191.0 OS 1190.3 100 277 .013 66 CIRC 
DSGN 3 A 9 A 8 US 1190.3 DS 1189.0 320 -1 .013 .5 84 CIRC 
DSGN 4 A 8 A 7 US 1189.0 DS 1187.9 252 .013 .1 84 CIRC 
DSGN 5 A 7 A 6 US 1187.9 DS 1187.0 218 -17 .013 .3 84 CIRC 
DSGN 6 A 6 A 5 US 1187.0 DS 1185.8 515 -19 .013 .1 84 CIRC 
DSGN 7 A 5 A 1 US 1185.8 0S 1184.5 515 .013 .1 84 CIRC 
DSGN 8 A 4 A 3 US 1184.5 DS 1183.1 610 80 .013 .3  96CIRC 
DSGU 9 A 3 A 2 US 1183.1 US 1182.0 436 .013 . I  96 CIRC 
DSGN 10 A 2 A 1 US 1182.0 DS 1181.0 436 . 0 1 3 . 1  96CIRC 
DSGN 11 8 4 8 3 US 1196.8 OS 1194.5 331 6.0 .013 .1 21 CIRC 
OSGN 12 8 3 8 2 US 1194.5 DS 1193.3 250 2.5 .013 .1 24 CIRC 
DSGN 13 8 0 A 6 US 1187.6 DS 1187.0 30 .013 .1 36 CIRC 



DSGN 14 C 5 C 4 US 1196.5 DS 1195.5 
DSGN 15 C 4 C 3 US 1195.5 DS 1195.0 
DSGN 16 C 3 C 2 US 1195.0 DS 1194.0 
DSGN 17 C 2 8 2 US 1194.0 DS 1193.3 
DSGN 18 E 6 E 5 US 1196.0 DS 1195.5 
DSGN 19 E 5 E 4 US 1195.5 DS 1195.3 
DSGN 20 E 4 E 3 US 1195.3 DS 1194.8 
DSGN 21 E 3 E 2 US 1194.8 DS 1194.1 
DSGN 22 E 2 D 2 US 1194.1 DS 1193.6 
DSGN 23 D 5 D  4 U S 1 1 9 6 . 2 D S 1 1 9 5 . 9  
DSGN 24 D 4 D 3 US 1195.9 DS 1194.6 
DSGN 25 D 3 D 2 US 1194.6 DS 1193.6 
DSGN 26 D 2 A 7 US 1193.6 DS 1186.1 
DSGN 27 8 2 8  1 U S 1 1 9 3 . 3 D S l 1 9 2 . 1  
DSGN 28 8 I 8 0 US 1192:l OS 1187.0 
$ 
ANAL 1 A 1 0 A 9  1 5 4  
ANAL 2 A 11 A 9 1 66 
ANAL 3 A 9 A 8 1 84 
ANAL 4 A 8 A 7 I 84 
ANAL 5 A 7 A 6 1 84 
ANAL 6 A 6 A 5 1 84 
ANAL 7 A 5 A 4 1 84 
ANAL 8 A 4 A 3 1 96 
ANAL 9 A 3 A 2 1 96 
ANAL 10 A 2 A  1 1 96 
ANAL 11 8 4 8  3 1 21 
ANAL 12 8 3 8  2 1 24 
ANAL 13 8 O A  6 1 36 
ANAL 14 C 5 C  4 1 21 
ANAL 15 C 4 C  3 1 30 
ANAL 16 C 3 C  2 1 30 
ANAL 17 C 2 8  2 1 30 
ANAL 18 E 6 E  5 1 21 
ANAL 19 E 5 E  4 I 24 
ANAL 20 E 4 E 3 1 24 
ANAL 21 E 3 E 2 1 24 
ANAL 22 E 2 D 2 1 24 
ANAL 23 D 5 D 4 1 21 
ANAL 24 D 4 D 3 1 24 
ANAL 25 0 3 D 2 1 24 
ANAL 26 D 2 A 7 I 30 
ANAL 27 8 2 8 1 1 36 
ANAL 28 8 1 8 0 1 36 
S 
ENDATA 

6.0 .013 .I 21 CIRC 
19 .013 .! 30 CIRC 

3.1 .013 30 CIRC 
.013 .5 30CIRC 

9.0 .013 .I 21  CIRC 
12.6 .013 .5 24 CIRC 
2.4 .013 .I 24 CIRC 

.013 .I 24 CIRC 
4.1 .013 .5 24 CIRC 
7.9 .013 .I 21 CIRC 
2.1 .013 24 CIRC 

.013 .1 24 CIRC 
4.1 .013 .5 30 CIRC 
4.4 .013 .5 36 CIRC 

.013 .I 36 CIRC 



TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION 
TEXAS HYDRAULIC SYSTEM - 221108 

THYSYS 

SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. O.S. 
U.S.D.S. F.L. F.L. LENGTH 

RUN ID ID ELEV €LEV FEET SLOPE 88LS RISE SPAN SHAPE 

1 A10 A 9 1186.50 1185.80 100 0.00700 1 54 54 ClRC 
2 All A91185.501184.80 100 0.00700 1 66 66 ClRC 
3 A 9 A 8 1183.30 1182.00 320 0.00406 1 84 84 CIRC 
4 A 8 A 1 1182.00 1180.90 252 0.00436 1 84 84 ClRC 
5 A 7 A 6 1180.90 1180.00 218 0.00413 1 84 84 CIRC 



0 0 0 0 0 0 0 0 0 0  . . . . . . . . . .  
0 0 0 0 0 0 0 0 0 0  Z 
- - d d d - - - d A  

W W W W W W W W W W  



SEW0008--CAPACITY OF RUN 
SEU0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 

TEXAS DEPARTWENT OF HIGHWAYS AND PUBLIC TRANSPORTATION 
TEXAS HYDRAULIC SYSTEM - 221108 

THYSYS 

3 I S  EXCEEDED. 
4 I S  EXCEEDED. 
5 I S  EXCEEDED. 
6 I S  EXCEEDED. 
7 I S  EXCEEDED. 
8 I S  EXCEEDED. 
9 I S  EXCEEDED. 

10  I S  EXCEEDED. 
19 I S  EXCEEDED. 
20 I S  EXCEEDED. 
21 I S  EXCEEDED. 
22 I S  EXCEEDED. 
23 I S  EXCEEDED. 



***x*************************** 

* * 
r THYSYS * 
* X 

* TEXAS HYDRAULICS SYSTEM * 
* * 
.............................. 

TEXAS DEPARTMENT OF HIGHWAYS AN0 PU8LIC TRANSPORTATION 
TEXAS HYDRAULIC SYSTEM - 221108 

THYSYS 

B e l l  Road - 8 3 r d  t o  6 7 t h  
7 5 t h  O u t f a l l ,  S t a  4 3 3 t 6 5  t o  4 5 6 t 0 0  

SEWER SEWER FREQUENCY=10 YR 
$ 
JUNC A 1 TYPE-JUNCT 
JUNC A 2 TYPE=JUNCT 
JUNC A 3 TYPE=JUNCT 
JUNC A 4 TYPE=JUNCT 
JUNC A 6 TYPE=JUNCT 
JUNC 8 2 TYPE=JUNCT 
JUNC 8 3 TYPE-JUNCT 
JUNC 8 4 TYPE=JUNCT 
JUNC 8 5 TYPE=JUNCT 
JUNC 8 6 TYPE-JUNCT 
JUNC 8 7 TYPE=JUNCT 
JUNC C 2 TYPEzJUNCT 
JUNC C 3 TYPE=JUNCT 
JUNC C 4 TYPE=JUNCT 



JUNC D 2 TYPE=JUNCT 
JUNC D 3 TYPE=JUNCT 
$ 
OUTLET STATIONING 1040.0 T.W. ELE'I 1200. A 1 
$ 
DSGN 1 A 6 A 5 US 1200.8 DS 1200.5 178 285 .013 84 CIRC 
DSGN 2 A 5 A 4 US 1200.5 OS 1199.5 440 .Or3 84 CIRC 
DSGN 3 A 4 A 3 US 1199.5 DS 1199.2 150 .013 84 CIRC 
OSGN 4 A 3 A  2 U S  1199.2DS 1198.9 155 .013 84 CIRC 
DSGN 5 A 2 A 1 US 1198.9 DS 1198.5 135 .013 84 CIRC 
DSGN 6 C 4 C  3 U S  1211.3DS 1210.3 325 1.23 ,013 48 CIRC 
DSGN 7 C 3 C 2 US 1210.3 DS 1207.4 91 1.74 .013 .I 48 CIRC 
DSGN 8 C 2 8  6 U S  1 2 0 7 . 4 0 s  1206.9 88 6 .013 .5 48 CIRC 
DSGN 9 8 7 8 6 US 1207.4 DS 1206.9 91 2.92 .013 48 CIRC 
DSGN 10 8 6 8 5 US 1206.9 DS 1205.4 189 .013 .5 48 CIRC 
DSGN I 1  8 5 8 4 US 1205.4 OS 1203.1 295 .013 .I 48 CIRC 
DSGN 12 8 4 8 3 US 1203.1 OS 1201.5 315 5.49 .013 .I 48 CIRC 
DSGN 13 8 3 8 2 US 1201.5 DS 1200.8 140 .013 .I 48 CIRC 
DSGN 14 8 2 A 5 US 1200.8 DS 1198.9 380 2.88 .013 .I 48 CIRC 
DSGN 15 D 3 D 2 US 1201.7 DS 1200.5 385 5.97 -013 48 CIRC 
DSGN 16 D 2 A 5 US 1200.5 OS 1197.8 141 1.75 .013 .5  48 CIRC 
$ 
ANAL 1 A 6 A 5 1 78 
ANAL 2 A 5 A 4 1 78 .I 
ANAL 3 A 4 A 3 1 78 1 
ANAL 4 A 3 A 2 1 78 .3 
ANAL 5 A 2 A 1 1 78 .3 
ANAL 6 C 4 C  3 1 15 
ANAL 7 C 3 C  2 1 15 I 
ANAL 8 C 2 8 6 1 24 .5 
ANAL 9 8 7 8 6 1 24 
ANAL 10 8 6 8  5 1 24 .5 
ANAL 1 1  8 5 8  4 1 24 1 
ANAL 12 8 4 8  3 1 24 .I 
ANAL 13 8 3 8  2 1 24 .1 
ANAL 14 8 2 A  5 1 24 .I 
ANAL I 5  D 3 D  2 1 18 
ANAL 16 D 2 A  5 1 18 .3 
S 
EN DATA 

TEXAS DEPARTMENT OF HIGHWAYS AND PUELIC TRANSPORTATION 
TEXAS HYDRAULIC SYSTEM - 221108 

THYSYS 

SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. D.S. 
U.S.D.S. F.L. F.L. LENGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE 88LS RISE SPAN SHAPE 

1 A 6 A 5 1194.30 1194.00 178 0.00169 1 78 78 CIRC 
2 A 5 A 4 1194.00 1193.00 440 0.00227 1 78 78 CIRC 
3 A 4  A 3 1 1 9 3 . 0 0 1 1 9 2 . 7 0  150 0.00200 1 78 78 CIRC 
4 A 3 A 2 1192.70 1192.40 155 0.00194 1 78  78 CIRC 
5 A 2  A l 1 1 9 2 . 4 0 1 1 9 2 . 0 0  135 0.00296 1 78 78 CIRC 



1 15 15 CIRC 
1 15  15  CIRC 
1 24 24 CIRC 
1 24 24 CIRC 
I 24 26 CIRC 
1 24 24 CIRC 
1 24 24 CIRC 
1 24 2 4  CIRC 
1 24 2 4  CIRC 
1 1 8  18 CIRC 
1 18 1 8  CIRC 

TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION 
TEXAS HYORAULIC SYSTEM - 2 2 1  108  

THYSYS 

HYDRAUL l C  DATA 

U.S. D.S. JUNC U.S. 0.5. HYDR. P I P E  
RUN I D  I D  'N' LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC. 



SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEWOOO8--CAPACITY OF RUN 
SEWOOO8--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 
SEWOC08--CAPACITY OF RUN 
SEW0008--CAPACITY OF RUN 

TEXAS DEPARTHENT OF HIGHWAYS AN0 PUSLIC TRANSPORTATION 
TEXAS HYDRAULIC SYSTEY - 221108 

THYSYS 

1 IS EXCEEDED. 
2 IS EXCEEDED. 
3 IS EXCEEDED. 
4 IS EXCEEDED. 
5 IS EXCEEDED. 
12 IS EXCEEDED. 
13 IS EXCEEDED. 
14 IS EXCEEDED. 
15 IS EXCEEDED. 



TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION 
TEXAS HYDRAULIC SYSTEM - 221108 

THYSYS 

SEWER FREQUENCY=10 YR 

$ B e l l  R o a d  - 83rd t o  67th. MARICOPA COUNTY HIGHWAY DEPT 
$ S k u n k  O u t f a l l ,  S t a  456t00 t o  486t00 
$ 10 Yr - 24 H r  S t o r m  (TRUNK-4.DAT) 
$ REVISED 5-8-91 
SEWER ANALYSIS 
$ 
JUNC A 2 TYPE=JUNCT 
JUNC A 3 TYPE=JUNCT 
JUNC A 4 TYPE=JUNCT 
JUNC A 5 TYPE=JUNCT 
JUNC A 6 TYPE-JUNCT 
JUNC A 7 TYPE=JUNCT 
JUNC A 8 TYPE=JUNCT 
JUNC A 9 TYPE=JUNCT 
JUNC A 10 TYPE=JUNCT 
JUNC A 1 1  TYPE=JUNCT 
$ 
OUTLET STATIONING 45595 T.W. ELEV 1212.5 A 1 
8 
DSGN 1 A 13 A 12 US 1224.2 DS 1221.8 200 6 .013 48 CIRC 
DSGN 2 A 12 A 11 US 1221.8 DS 1218.5 240 .013 48 CIRC 
DSGN 3 A 1 1  A 10 US 1218.5 DS 1217.5 52 3.56 .013 48 CIRC 
DSGN 4 A 10 A 9 US 1218.0 DS 1217.5 260 3.56 .013 48 CIRC 
DSGN 5 A 9 A 8 US 1217.5 DS 1216.7 250 .013 48 CIRC 
DSGN 6 A 8 A 7 US 1216.7 DS 1215.3 300 .013 48 C I R C  
DSGN 7 A 7 A 6 US 1215.3 DS 1214.2 210 .013 48 CIRC 
DSGN 8 A 6 A 5 US 1214.7 DS 1214.0 240 10.06 .a13 48 CIRC 
DSGN 9 A 5 A 4 US 1214.0 DS 1213.8 50 3.07 .013 48 CIRC 
DSGN 10 A 4 A 3 US 1213.3 DS 1212.6 300 3.35 .013 48 CIRC 
DSGN 1 1  A 3 A 2 US 1212.6 DS 1212.3 133 .013 48 CIRC 
DSGN 12 A 2 A 1 US 1212.3 OS 1212.1 89 .013 48 CIRC 
$ 
ANAL 1 A 1 3 A 1 2  1 18 .I 
ANAL 2 A 1 2 A 1 1  1 18 . I  
ANAL 3 A 11 A 10 1 18 .5 
ANAL 4 A 1 0 A  9 1 24 .5 
ANAL 5 A 9 A 8 1 24 .I 
ANAL 6 A 8 A 7 1 24 1 
ANAL 7 A 7 A 6 1 24 .1 
ANAL 8 A 6 A 5 1 24 .I 
ANAL 9 A 5 A 4 1 24 .1 
ANAL 10 A 4 A  3 1 30 1 
ANAL 1 1  A 3 A  2 1 36 .3 
ANAL 12 A 2 A  1 1 36 .3 
$ 
ENDATA 



TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION 
TEXAS HYDRAULIC SYSTEM - 221 108 

THYSYS 

RUN 

SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. D.S. 
U.S.D.S. F.L. F.L. LENGTH 
ID ID ELEV ELEV FEET SLOPE BBLS RISE SPAN SHAPE 

A13 A12 1222.70 1220.30 200 0.01200 1 18 18 CIRC 
A12 All 1220.30 1217.00 240 0.01375 1 18 18 CIRC 
All A10 1217.00 1216.00 52 0.01923 1 18 18 CIRC 
A10 A 9 1216.00 1215.50 260 0.00192 1 24 24 CIRC 
A 9 A 8 1215.50 1214.70 250 0.00320 1 24 24 CIRC 
A 8 A 7 1214.70 1213.30 300 0.00467 I 24 24 CIRC 
A 7 A 6 1213.30 1212.20 210 0.00524 1 24 24 CIRC 
A 6 A 5 1212.70 1212.00 240 0.00292 1 24 24 CIRC 
A 5 A 4 1212.00 1211.80 50 0.00400 1 24 24 CIRC 
A 4 A 3 1210.80 1210.10 300 0.00233 1 30 30 CIRC 
A 3 A 2 1209.60 1209.30 133 0.00226 1 36 36 CIRC 
A 2  A11209.301209.10 89 0.00225 I 36 36 CIRC 



TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION 
TEXAS HYDRAULIC SYSTEM - 221108 

THYSYS 

HYDRAULIC DATA 

I U.S. D.S. JUNC U.S. D.S. HYDR. P IPE  
RUN I D  I D  'N'  LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC. 

1 A13 A12 0.013 0.10 
2 A12 A11 0.013 0.10 
3 A l l  A10 0.013 0 .50 



TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION 
TEXAS HYDRAULIC SYSTEM - 2 2 1 1 0 8  

THYSYS 

[ SEW11008--CAPACITY OF RUN 4 I S  EXCEEDED. 
SEi i0008--CAPACITY OF RUN 5 I S  EXCEEDED. 
SEW0008--CAPACITY OF RUN 8 I S  EXCEEDED. 

( SEW0008--CAPACITY OF RUN 9 I S  EXCEEDED. 
SEW0008--CAPACITY OF RUN 1 0  I S  EXCEEDED. 
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I TEXAS C E F R T M E N T  O i  H IGHWAYS fit40 P u 3 C I c  r R A y s P c R T A T i o N  
P C / T H Y S Y S  T E X A S  H Y D R A U L I C  SYSTEM - 221108 

SEWER 

SEWER A N A L Y S I S  
C O N F I G U R A T i O N  DATA 

U . S .  D .S.  
U .S .  D . S .  F .L .  F.L. LENGTH 

I RUN I D  I D  E L E V  E L E V  F E E T  

1 All A10 1199.85 1199.35 133 

S L O P E  B B L S  R I S E  SPAN S H A P E  

1 15 15 C I R C  
1 18 18 C I R C  
1 18 18 C I R C  
1 18 18 C I R C  
1 27 27 C I R C  
1 30 30 C I R C  
1 30 30 C I R C  
1 30 30 C I R C  
1 30 30 C I R C  
1 48 48 C I R C  
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T E X A S  D E P A ~ T M E N T  O F  HIGHWAYS AND P u e i I c  TRANSPORTATIRI 
T E X A S  H Y D R A i L I C  SYSTE:! - 2 2 1 1 C E  - \/c t H , d Y S  

O F F - S I T E  D R A I N A G E  FLOWS A C J C S T E C  A T  BRANCH J U N C T I O N S  
I ROADWAY D R A I N A G E  ) 1 0 - Y R  P E A K S  FROM R A T I O N A L  A N A L Y S I ?  

SENER A N A L Y S I S  SEWER F R E g U E H C Y r l O  YR 
$ 
$ 1 0 - Y r ,  2 4 - H r  S t o r m  (TRNK-2R:.DAT) 
$ 
J U N C  A 2 TYPE:JUNCT 
J U N C  A 3 T Y P E z J U N C T  
J U N C  A 4 T Y P E - J U N C T  
J U N C  A 5 T Y P E z J U N C T  
J U N C  A 6 T Y P E - J O N C T  
J U N C  A 7 T Y P E z J U N C T  
J U N C  A 8 TYPE:JUNCT 
J U N C  A 9 T Y P E z J U N C T  
J U N C  A 1 0  T Y P E - J U N C T  
J U N C  A 11 T Y P E - J U N C T  
J U N C  B 0 TYPE:JUNCT 
J U N C  B 1 T Y P E r J U N C T  
J U N C  B 2 TYPE:JUNCT 
J U N C  8 b T Y P E z J U N C T  
J U N C  8 4 TYPE:JUNCT 
J U N C  C 2 T Y P E r J U N C T  
J U N C  C 3 TYPE:JUNCT 
J U N C  C 4 T Y P E r J U N C T  
J U N C  C 5 TYPE:JUNCT 
J U N C  D 2 T Y P E z J U N C T  
J U N C  D 3 T Y P E z J U N C T  
J U N C  D 4 TYPE:JUNCT 
J U N C  D 5 TYPE:JUNC; 
J U N C  E 2 T Y P E r J U N C T  
J U N C  E 3 1YPE:JUNCT 
J U N C  E 4 T Y P E z J U N C T  
J U N C  E 5 T Y P E z J U N C T  
J U N C  E 6 T Y P E z J U N C T  
$ 
O U T L E T  S T A T I O N I N G  6 0 0 . 0  T.W. E L E V  1 1 8 0 . 5  A 1 
$ 
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ANAL 2 A 11 A 9 1 66 
ANAL 3 A 9 A 3 1 84 I AirAL 4 A 8 A 7 1 84 
ANAL 5 A 7 A 5 1 34 
ANAL 6 A 6 A  5 1 84 
ANAL 7 A 5 A  4 1 84 ( ANLL 8 A 4 A 3 1 96  
ANAL 9 A 3 A 2 1 95 
ANAL 1 0  A 2 A 1 1 96 ) ANAL 11 8 4 8 J 1 13  
A S A L  12 B 3 e 2 1 21 
ANAL 13 8 0 A 6 ! 36 I ANAL 1 4  C 5 C 4 1 18 
ANAL !5 C 4 C 3 1 30 
ANAL 1 6  C 3 C 2 1 30 I ANAL 1 7  C 2 8 2 1 3 0  
ANAL 1 8  E 6 E 5 1 2 1  
ANAL 1 9  E 5 E 4 1 24 
ANAL 2 0  E 4 E 3 1 2 4  ( ANAL 2 1  E 3 E 2 1 21 
ANAL 22 E 2 D 2 1 2 4  
ANAL 23 D 5 D 4 1 2 1  / ANAL 2 1  C 4 D 3 1 24 
ANAL 25 D 3 D 2 1 24 
ANAL 2 6  D 2 A 7 1 30 
ANAL 27 8 2 8  1 1 36 1 ANAL 28 B 1 8 0 1 3 6  
$ 
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TEXAS DEPARTMENT CF H I G P N A Y S  A N 5  F U B L I C  T A A N S P G R T L I I O I J  
T E X A S  H Y D R A U L I C  SYSTEM - 2 2 1 1 0 8  

THYSYS 

H Y D R A U L I C  D A T A  

I U . S .  C.S. JUNC U . S .  D . S .  HYDR. P!PE 
RUN I D  I D  ' N '  L O S S  FLOW HEAD HEAD GRAD D E P T H  VELOC.  C A P A C .  



SEWER ANALYSIS SEWER FREGUENCY :CC YR 
$ 
$ 1 0 0 - Y r ,  2 -Hr  S t o r m  (TRNK-2R3.DAT) 
$ 
OUTLET STATIONING 600.0  T.W. E L E V  1180.5  A 1 
$ 
DSGN 1 A 1 0 A  9 U S  1 1 9 1 . 0 D S  1190.3 100 155 .013 6 0  C!RC 
DSGN 2 A 11 A 9 US 1191.0  DS 1190.3 100 277 .0!3 66  CIRC 
DSGN 3 A 9 A 8 US 1 1 9 0 . 3  DS 1139.3  520 -1 .013 .5 8 4  CiRC 
DSGN 4 A 8 A 7 US 1 1 8 9 . 0  DS 1187.9 252 ,013 .1 84 CIRC 
DSGN 5 A 7 A  6 U S 1 1 8 7 . 9 D S 1 1 8 7 . 0  218 - 1 7  .013 .3  8 4  C!RC 
DSGN 6 A 6 A 5 US 1187.0  DS 1 1 8 5 . t  515 - 1 9  .013 .1 84 C I R C  
DSGN 7 A 5 A  4 U S 1 1 8 5 . 8 D S 1 1 1 4 . 5  460 .015 . 1  8 4  CIRC 
CSGN 8 A 4 A  3 U S 1 1 8 4 . 5 D S 1 1 8 3 . 1  6!0 80  ,013 .3 9 6  CIRC 
DSGN 9 A 3 A 2 US 1 1 8 3 . 1  US 1132.0 436 ,013 .1 9 6  CIRC 
DSGN 1 0  A 2 A 1 US 1182.0  DS 1181.0 436 - 0 1 3  .1 9 6  CIRC 
DSGN 1 1  B 4 8 3 US 1196.2  DS 1114.6 3 2 1  6 .0  , 0 1 3 . 1  4 8 C I R C  
DSGN 1 2  B 3 B 2 US 1194.6  DS 1193.8 250 2 . 5 . 0 1 3 . 1  4 8 C I R C  
DSGN 1 3  B 0 A 6 US 1187.6  DS 1187.0 30  .013 .1 4 3  CIRC 
DSGN 14 C 5 C 4 US 1196.5  DS 1195.5 218 6 . 0  ,013 .1 4 8  CIRC 
DSGN 1 5  C 4 C 3 US 1195.5  DS 1195.0 92 49 .013 .1 48 CIRC 
DSGN 1 6  C 3 C 2 US 1195.0  DS 1194.3  200 3 . 1  .013 4 8  CIRC 
DSGN 17 C 2 8  2 US 1 1 9 4 . 3  DS 1193.3 142 ,013 .5  48 CIRC 
DSGN 1 8  E 6 E 5 US 1 1 9 6 . 0  DS 1195.5 1 1 1  9 . 0  .013 .1 4 8  CIRC 
DSGN 1 9  E 5 E 4 US 1195.5  DS 1195.3 74 12.6 ,013 . 5  4 8 C I R C  
DSGN 2 0  E 4 E 3 US 1195.3 DS 1194.8 255 2 . 4  ,013 .1 4 8  CIRC 
OSGN 2 1  E 3 E 2 US 1194.8  DS 1194.1 310 ,013 .1 48 CIRC 
DSGN 22 E 2 D 2 US 1 1 9 4 . 1  DS 1 1 9 3 . 6  136 4.1 .013 .5 4 8 C I R C  
DSGN 2 3  D 5 D 4 US 1 1 9 6 . 1  DS !195.6 186 7 . 9 . 0 1 3 . 1  4 8 C i R C  
DSGN 24 D 4 D 3 US 1195.6  DS 1194.5 28C 2 . 1  - 0 1 3  48 CIRC 
DSGN 25 D 3 D 2 US 1194.6  DS 1193.6 285 ,013 .1 48 CIGC 
DSGN 26 D 2 A 7 US 1193.6  DS 1186.1 190 4 . 1  ,013 . 5  4 8 C I R C  
DSGN 27 B 2 B  1 U S  1 1 9 3 . 3 D S 1 1 9 2 . 1  58 4.4 ,013 .5  4 8  CIRC 
DSGN 28 B 1 B 0 US 1192.1  DS 1187.6 20E ,013 .1 4 8  CIRC 
$ 
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' - . ' n C  ' r - , A n T y r ,  7 * C  1 .,."' 4 A 

::.;.zd ? : ? , i ~ t ~ ~ : i l t  0, d,afililhY> ,AN$ "%I! C T i A t ? S F i j E T k T i 9 P  
T E X A S  HYCRAULIC SYSTiK - 221153 

THYSYS 

I.. D . S .  
U . S .  D . S .  F i . L .  LENGTH 

RUN I D  I C  E!EV E L E V  F E E T  SLOPE EELS R i s E  SPAN SSAPE 

I 1 A13 A12 1 2 2 2 . 4 0  1220.30  
2 A12 A l l  1220.30  1216.80  

I 
3 A l l  A1C 1 2 1 6 . 8 0  1216.30 
4 A l C  A 9 1215.80  1214.80 
5 A 9 A e 1214.80 i 2 1 4 . 0 0  
6 A 8 A 7 1214.00  1 2 l 2 . 6 0  

I 7 A 7 A 4 1 2 1 2 . 6 0  12!2.30 
8 A 6 A 5 1211.80 1211.00 
9 A 5 A 4 121:.00 i 2 i c . 8 0  

I 1 0  A 4 A 3 121C.80 1210.10  
11 A 3 A 2 1 2 0 9 . 6 0  1209.33  
1 2  A 2 A 1 1 2 0 9 . X  1209.10 

1 12  !8 CIRC 
1 1 3  It! CIRC 
1 19  1 8  CIRC 
1 2 4  2 c  CIRC 
1 24 24 CIKC 
1 24 24  CiRC 
1 24 2 4  CIRC 
1 30  3G CIRC 
1 30 30 CI?C 
1 30 50  CIRC 
1 36 36 CIRC 
1 3~ 36 CIRC 



i j . 2 .  G . S .  JUNC U.S. C.E. ?YDR.  :I;E 
13 ' N '  !$S$ i i C $  HEAD G R A 3  D E B T 4  V E L Z C .  C A F A C ,  

E ~ ~ T E A N C E  :;CNi?C,LS, T O i A L  HEhC AT UPSTF,EhM EWC F14 AUN N C .  ! IS 1 , 4 7  
1 A13 A12 0.31; 0 . 1 3  6 . 0 3  1 2 2 4 . 1 7  i 2 2 2 . 4 t  G,OCZ2t 3 ,  6 . 5  i 1 . Z  
2 8!2 A l l  0 .013 0 . 1 0  6 . 0 0  1 2 2 2 . 1 8  1 2 2 1 . 5 W . 0 2 3 2 6  0 . 1 9  7 . 9  12.-  
3 1 1  A10 6 .313 G.50 F .56  1221.59  1 2 2 3 . t t  0 . 3 C 8 2 9 . 7 7  it, 1 0 . 3  
4 A10 A 9 O.Ci3 4 . 5 3  1 3 . 1 2  1 2 3 . 6 6  12!9.2F 0 .53336 4 . 7 8  5 14.C 
5 A 9 8 9 0.013 0 .10  13 .12  1 2 1 9 . 2 9  1215.35  0.00336 1 . 0 0  4.2 1 2 . 3  r t  
6 R 2 A 7 0 .313 3 . 1 0  !:.12 !213.35 1 2 1 7 . 2 4  0 .90336 0.7: 5 . 5  15.5  
7 A 7 A 6 C.013 0 .13  13 .12  1 2 1 7 . 2 4  1216.43  0 .00336 1.00 4.2 9 .5  xx 
8 A 6 A r 0 . Q l :  4 1 0  23.!2 1 2 1 6 . 3 3  1215.57  O.CO319 3 . 9 1  5 .  17 i d .  ' ; 

9 4 5 A 4 3 . 0 1 3  0 .10  26 .25  i 2 1 5 . 5 7  1215.25  0 .00410 1 .00  5.; 2 5 . 9  ** 
10 A 4 4 3 0 . 0 1 3  0 .10  29 .60  1 2 1 5 . 2 6  1213.60 O.CC52! 1.CO 5 . 6  i 9 . 2  K *  

11 A 3 A ? 3 .313 0 . 3 0  29.6C 1 2 1 3 . 6 0  1213.34 O.OC197 0 . 7 8  5 . 2  31 .7  
1 2  A 2 A 1 0 , 0 1 3  0 . 3 0  29 .60  12!3.01 121:.50 0.OClF7 !.CO 4 . 2  2 7 . 2  



SEWER SO BSYSTEll 

I. DESCRIPTION 

T h e  SEWER s u b s y s t e m  h a s  t h r e e  f u n c t i o n s  ( o p t i o n s ) .  T h e y  are  . a s  

f o l l o v s :  

1. To c o m p u t e  t h e  f l o w  f o r  e a c h  d r a i n a g e  a r e a  (RUNOFF) 

2 .  To d e s i g n  o r  a n a l y z e  i n l e t s  ( I I L E T )  

3.  To d e s i g n  o r  a n a l y z e  a  sewer p i p e  n e t w o r k  (SEVER). 

I n  t h e  RUNOFF o p t i o n ,  t h e  f l o w  f o r  e a c h  d r a i n a q e  area is com- 

p u t e d  b y  t h e  R a t i o n a l  Method w i t h  t h e  o p t i o n  of  a d d i n g  a b a s e  f l o w  t o  

t h e  c a l c u l a t e d  v a l u e s .  

I n  t h e  INLET o p t i o n ,  i n l e t s  a re  a n a l y z e d  o r  d e s i g n e d ,  - D e s i g n  

f lows f o r  i n l e t s  may b e  c o m p u t e d  i n  t h e  RUNOFF c a l c u l a t i o n s  m e n t i o n e d  

a b o v e  o r  t h e y  may b e  s u p p l i e d  d i r e c t l y  f o r  e a c h  i n l e t .  I n  t h e  D e s i g n  

o f  C u r b  o n  G r a d e  a n d  G r a t e  o n  G r a d e  i n l e t s  t h e r e  is  t h e  c h o i c e  of  

s p e c i f y i n q  CARRYOVER v h i c h  w i l l  a l l o w  a p o r t i o n  o f  t h e  water t o  f l o w  

p a s t  a n  i n l e t  , t 'o  a n o t h e r  d e s i g n a t e d  i n l e t .  H o v e v e r ,  i t  s h o u l d  b e  

n o t e d  t h a t  CARRYOVER i s  o n l y  b e n e f i c i a l  i n  o p t i m i z i n q  i n l e t  l e n g t h s  

s i n c e  t h e  d e s i g n  f l o w  d i r e c t e d  a t  a n y - i n l e t  is n e i t h e r  i n c r e a s e d  n o r  . . 2. 

d e c r e a s e d  b y  c a r r y  o v e r  q u a n t i t i e s  f o r  p i p e  s i z i n g  c o m p u t a t i o n s ,  I n  

a n a l y s i s ,  t h e  t h e o r e t i c a l  p o n d i n g  d e p t h  is c o a p u t e d  w i t h  n o  c a r r y  

o v e r  e v e n  t h o u g h  t h e  i n l e t  may be  i n a d e q u a t e .  T h e  f o l l o w i n q  t y p e s  o f  

i n l e t s  a re  a v a i l a b l e :  (1)  C U R B  o n  GRADE, ( 2 )  CUR0 a t  SAG, (3) GRATE 

on G R A D E ,  a n d  ( 4 )  GRATE a t  SAG. 

T h e  SEVER f u n c t i o n  d e s i g n s  o r  analyzes a s e v e r  p i p e  n e t w o r k .  I f  

i n l e t  f l o w s  h a v e  b e e n  p r o v i d e d  i n  t h e  o t h e r  o p t i o n ( s ) ,  t h e r e  i s  t h e  

c h o i c e  o f  a d d i n g  a  f l o w  a n d / o r  a  CA value f o r  e a c h  i n l e t .  An a d d e d  

f u n c t i o n  o f  t h e  SEWER o p t i o n  is a g r a p h i c a l  p r i n t o u t  o f  t h e  p i p e  flow 

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



11. I N P U T  

T h e  d a t a  f o r m  f o r  t h e  SEWER s u b s y s t e m  is p r i n t e d  on t h e  f r o n t  

a n d  b a c k  a n d  is s h o w n  i n  F i g u r e s  6-1 a n d  6-2, 

G e n e r a l  --- 
T h e  SEVER s u b s y s t e m  d o e s  n o t  i n t e r a c t  w i t h  a n y  o f  t h e  o t h e r  

s u b s y s t e m s  o f  THYSYS, I t  r e c e i v e s  no i n f o r m a t i o n  f r o m  o t h e r  

s u b s y s t e m s  a n d  f e e d s  n o  i n f o r m a t i o n  t o  o t h e r  s u b s y s t e m s .  T h e r e f o r e ,  

a l l  d a t a  t o  b e  u s e d  i n  a SEVER p r o b l e m  m u s t  b e  e n t e r e d  i n  t h e  SEWER 

i n p u t .  I t  i s  a l s o  i m p o r t a n t  t h a t  n o  SERER p r o b l e m  b e  p l a c e d  w i t h i n  a 

ser ies  of CULBRG p r o b l e m s  w h e r e  CULBRG r e s u l t s  a r e  t o  b e  s a v e d  f o r  a 

PLAN S U B M A R Y ,  

T h e  i n p u t  r e q u i r e d  f o r  sewer p i p e  d e s i g n  i n c l u d e s  u p s t r e a m  a n d  

d o w n s t r e a m  s o f f i t  e l e v a t i o n s  a n d  ~ l m a x i m u ~  s i z e  r isew. T h i s  i n p u t  

p r o c e d u r e  a l l o w s  t h e  u s e r  t o  b u r y  t h e  p i p e  a s  much o r  a s  l i t t l e  a s  h e  

d e e m s  n e c e s s a r y .  A s t r a i g h t  l i n e  c o n n e c t i n g  t h e  u p s t r e a m  a n d  down- 

-stream s o f f i t  e l e v a t i o n s  d e s c r i b e s  t h e  i n s i d e  t o p  o f  t h e  p i p e  r u n .  

T h e n ,  b y  s p e c i f y i n q  nmaximum s i z e  r ise" ,  t h e  u s e r  i n d i c a t e s  a l i n e  

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

a l l o w s  t h e  user t o  c l e a r  a n y  u t i l i t y  l i n e s  o r  o t h e r  o b s t a c l e s  w h i c h  

m a y  b e  i n  t h e  p a t h  of t h e  r u n .  O u t p u t  f o r  sewer p i p e  d e s i q n  w i l l  

i n c l u d e  t h e  f l o v  l i n e  e l e v a t i o n s  a s  d e t e r m i n e d  b y  t h e  p r o g r a m .  A t  

f i r s t ,  t h e  a b o v e  o v e r a l l  t e c h n i q u e  a p p e a r s  t o  b e  a d e p a r t u r e  f r o m  t h e  

e s t a b l i s h e d  t e c h n i q u e  o f  s t o r m  sewer d e s i g n ;  h o w e v e r ,  i t  w i l l  b e  s e e n  

f r o m  u s i n g  t h i s  s u b s y s t e m  t h a t  t h e  d e p a r t u r e  i s  m o r e  a p p a r e n t  t h a n  

r e a l -  T h e  d i f f e r e n c e  is,  m a i n l y ,  t h a t  t h e  c o a p u t e r  m u s t  h a v e  o n  

r e c o r d  a l l  i n f o r m a t i o n  a n d  c r i t e r i a  c o n t r o l l i n g  t h e  d e s i q n  w h e r e a s  

the e n g i n e e r  n a y  n o t  n e c e s s a r i l y  n o t e  o r  r e c o r d  a l l  d a t a  a n d  c r i t e r i a  

u s e d  i n  h i s  d e s i g n .  



T h e  f o l l o w i n q  i s  a l ist o f  terms a n d  r u l e s  t h a t  a p p l p  t o  t h i s  

s u b s y s t e m ,  I n  t h i s  d i s c u s s i o n  t h e  term " p o i n t s "  w i l l  b e  u s e d  t o  

refer t o  i n l e t s ,  o u t l e t s ,  o r  j u n c t i o n s .  T h e  term " j u n c t i o n n  encom- 

p a s s e s  m a n h o l e s ,  p i p e  j u n c t i o n s ,  c h a n g e s  i n  g r a d e  a n d  s i z e  c h a n q e s ,  

F i g u r e  6-3 i n d i c a t e s  t h e  a p p l i c a t i o n  o f  t h e s e  terms. 
. . 

1. A l i n e  is  c o m p o s e d  o f  a series o f  o n e  o r  more i n l e t s  a n d  

j u n c t i o n s ;  a n d ,  g e n e r a l l y ,  t e r m i n a t e s  a t  e i t h e r  , a  j u n c t i o n  

o r  a n  o u t l e t ,  E a c h  d e s i g n a t e d  l i n e  i s '  i d e n t i f i e d  by o n e  o f  

t h e  a l p h a b e t i c  c h a r a c t e r s  A t h r o u g h  2 .  E a c h  a l p h a b e t i c  

c h a r a c t e r  is known a s  a LINE LETTER o n  t h e  i n p u t  f o r m .  T h e  

maximum n u m b e r  o f  l i n e s  is 26, 

2, E a c h  i n l e t ,  o u t l e t ,  a n d  j u n c t i o n  i s  c a l l e d  a p o i n t  a n d  i s  

i d e n t i . f i e d  b y  a u n i q u e  c o m b i n a t i o n  o f  a l p h a b e t i c  and  n u m e r i c  

c h a r a c t e r s ,  T h e  a l p h a b e t i c  c h a r a c t e r  m u s t  b e  t h e  same a s  

t h a t  o f  t h e  l i n e  t o  w h i c h  t h e  p o i n t  i s  a s s i g n e d .  " E l 6 " ,  f o r  

i n s t a n c e ,  i n d i c a t e s  t h a t  t h e  p o i n t  is o n  L i n e  E .  T h e  

n u m e r i c  c h a r a c t e r s  may r a n g e  f r o m  1 t h r o u g h  99.  A .  maximum 

o f  100  p o i n t s  may b e  u s e d -  I f  t h e  s e v e r  n e t w o r k  i s  l a r g e r  

t h a n  t h e  a l l o w e d  limits, i t  may b e  b r o k e n  i n t o  s a a l l e r  s e q -  

m e n t s  w h i c h  t h e  p r o q r a m  c a n  a c c e p t  a n d  r u n  a s  s e p a r a t e  p r o b -  

lems. I f  t h i s  p r o v e s  n e c e s s a r y ,  i t  s h o u l d  b e  d o n e  i n  c o n -  

s u l t a t i o n  w i t h  t h e  B r i d g e  D i v i s i o n  H y d r a u l i c  S e c t i o n ,  

3.  A run l i e s  b e t w e e n  t w o  p o i n t s ,  R u n s  a r e  g e n e r a l l y  i d e n t i -  

f i e d  b y  s i m p l y  n u m b e r i n g  t h e m  f r o m  1  t o  99 .  O p t i o n a l l y ,  t h e  

i d e n t i f i c a t i o n  c a n  b e  a n y  c o m b i n a t i o n  o f  .up t o  t h r e e  

a l p h a n u m e r i c  c h a r a c t e r s .  

4 .  A n a x i m u n  o f  t h ree  R u n s  may e n t e r  a J u n c t i o n  a n d  o n l y  o 3 e  

Run may l e a v e  a J u n c t i o n .  
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F I G U R E  6 - 3 .  I L L U S T R A T I O N  O F  P O I N T S ,  RUNS,  A N D  L I N E S  A S  U S E D  

I N  SEWER S U B S Y S T E M  



SEWER CONTROL CABD - 

A s  i n  t h e  o t h e r  s u b s y s t e ~ n s  o f  THYSYS, t h e  SEVER s u b s y s t e m  a l l o w s  

t h e  u s e r  s e v e r a l  o p t i o n s  i n  o r d e r  t o  a c h i e v e  f l e x i b i l i t y ,  On the 

SERER C o n t r o l  C a r d  t h e  first o p t i o n  i s  a  c h o i c e  be tween  D E S I G N  or  

A N A L Y S I S ,  T h e  u s e r  m u s t  select o n e  o f  t h e s e .  I f  t h e  D E S I G N  o p t i o n  

is  s p e c i f i e d  t h e  p rogram w i l l  u s e  t h e  i n f o r m a t i o n  p r o v i d e d  o n  s u b s e -  

q u e n t  c a r d s  t o  d e s i g n  i n l e t s  and/or a sewer network c a p a b . l e  of h a n d l -  

i n g  a g i v e n  f l o w  f o r  a g i v e n  f l o o d  f r e q u e n c y .  I f  t h e  A N A L Y S I S  o p t i o n  

is  s p e c i f i e d ,  t h e . p r o g r a m  w i l l  a n a l y z e  e x i s t i n g  i n l e t s  a n d / o r  a sewer 

n e t w o r k  t o  d e t e r m i n e  t h e  c a p a b i l i t y  t o  h a n d l e  a g i v e n  f l o w .  The 

f l o o d  f r e q u e n c y  i s  n o t  r e q u i r e d  for c a l c u l a t i o n s  b u t  s h o a l d  b e  pro-  

v i d e d  s i n c e  i t  is i n c l u d e d  i n  s e v e r a l  r e p o r t s ,  

L ~ e q u i r e s  c a r d s  (D-3) a n d  c a r d s  (D-4). D-4a i s  op- 
t i o n a l .  

s u p p l i e d  when RUNOFF i s  
s p e c i f i e d .  It m u s t  b e  
r i g h t  j u s t i f i e d .  

R e q u i r e s  c a r d s  (D-3) , c a r d s  (D-4) ( i f  
t h e  j u n c t i o n  i s  n o t  shown o n  e i t h e r  a 
(D-3) o r  (0-5) c a r d ) ,  a c a r d  (D-5) , 

L ~ e g u i r e s  c a r d s  (D-3) f o r  e a c h  i n l e t  a n d  may a l s o  r e q u i t e  c a r d  
(D-1) , c a r d  (D-2) , a n d  c a r d  (D-9) u n d e r  c o n d i t i o n s  d e s c r i b e d  
i n  SEWER INPUT' d i s c u s s i o n .  

I 
c a r d s  (D-6) a n d  c a r d s  (0-7) ( i f  
ANALYSIS is s p e c i f i e d . )  



W i t h  e i t h e r  D E S I G N  o r  A N A L Y S I S  t h e  u s e r  may select a n y  combi-  

n a t i o n  of t h r e e  p r o c e d u r e s  based on t h e  a B o u n t  o f  i n f o r m a t i o n  a l r e a d y  

known. T h e s e  p r o c e d u r e s  a r e  RUNOFF, INLET, a n d  SEWER. A  minimum o f  

o n e  o f  t h e s e  p r o c e d u r e s  m u s t  b e  s p e c i f i e d  a n d  up t o  t h r e e  may b e  

s p e c i f i e d  a t  o n e  time. 

If f l o w s  t o  a11 i n l e t s  a r e  known i t  is n o t  n e c e s s a r y ' f o r  t h e  

u s e r  t o  s p e c i f y  t h e  R U N O F F  o p t i o n .  However,  i f  h e  w i s h e s  a r e p o r t  

r e f l e c t i n g  t h e  i n p u t  f l o w s ,  t h e  R U H O F P  o p t i o n  mus t  be s p e c i f i e d .  I f  

f l o w  t o  a n y  o n e  i n l e t  is n o t  known, t h e n  t h e  RUNOPP o p t i o n  must  b e  

s p e c i f i e d .  The INLET o p t i o n  m u s t  b e  s p e c i f i e d  i f  t h e  u s e r  w i s h e s  t o  

DESIGN o r  ANALYZE i n l e t s .  The  S E W E R  o p t i o n  must b e  s p e c i f i e d  i n  

o r d e r  t o  D E S I G N  o r  A N A L Y Z E  a sewer p i p e  ne twork .  

COEF D E S C C A R D  (D-1) - 
If RUNOFF is s p e c i f i e d  o n  t h e  S E V E R  C o n t r o l  C a r d  a n d  f l o w  t o  a n y  

o n e  i n l e t  i s  n o t  known, t h e n  t h i s  c a r d  is r e q u i r e d .  T h e  u s e r  may 

e n t e r  u p  t o  s i x  e i g h t - l e t t e r  d e s c r i p t i o n s  o f  r u n o f f  s u r f a c e s  con -  

t r i b u t i n g  t o  t h e  unknown f l o w s .  T h e s e  d e s c r i p t i o n s  a r e  p r i m a r i l y  f o r  

o u t p u t  i d e n t i f i c a t i o n  a n d  may c o n s i s t  o f  a n y  c o m b i n a t i o n  o f  a l p h a -  

I b e t i c  a n d / o r  n o n e r i c  ( a l p h a n o i e r i c l  c h a r a c t e r s .  

L ~ r o v i d e  a  d e s c r i p t i o n  f o r  up t o  6 r u n o f f  s u r f a c e s .  



I R A T  COEF C A R D  t D - 2 )  -- 

I T h i s  c a r d  is r e q u i r e d  when RUNOFF is  s p e c i f i e d  on  t h e  S E V E B  Con- 

t r o l  C a r d  a n d  flow t o  a n y  o n e  i n l e t  i s  n o t  known. T h e  u s e r  m u s t  

I e n t e r  r u n o f f  c o e f f i c e n t s  r e l a t i n g  t o  t h e  s u r f a c e s  d e s c r i b e d  o n  t h e  

I 
p r e v i o u s  c a r d .  Care s h o u l d  b e  t a k e n  t o  a s s u r e  t h a t  t h e  s p a c e s  w i t h  

t h e  same r e f e r e n c e  l e t te rs  a r e  u s e d  t o  refer t o  e a c h  s u b a r e a  o n  C a r d s  

I D-1, D-2 a n d  D-3. Minimum a l l o w a b l e  time of c o n c e n t r a t i o n  is t o  b e  

e n t e r e d  o n  t h i s  c a r d  a l o n g  w i t h  r a i n f a l l  i n t e n s i t y  f a c t o r s  e, b  a n d  d 

I. front t h e  m r a u l i c  f l a n u a l .  If HIN TC is n o t  e n t e r e d ,  l O . . m i n u t e s  w i l l  

be  a s s u m e d .  

7 C a r d  I D  R a i n f a l l  i n t e n s i t y  f a c t o r s  // 
( d e c i m a l )  f r o m  ~ y h r a u l i c  
H a a u a l ,  C h a p t e r  2. 

L ~ i n i n u m  a l l o v a b l e  time o f  c o n c e n t r a t i o n  i n  
m i n u t e s  ( d e c i m a l )  , I f  n o  e n t r y ,  10 min- 
u t e s  w i l l  b e  a s s u m e d .  

L S p e c i f y  t h e  r u n o f f  c o e f ,  nC1q f o r  e a c h  r u n o f f  s u r f a c e  
( d e c i m a l ) .  Refer t o  H y d r a u l i c  M a n u a l  f o r  c o e f f i c i e n t  
d e t e r m i n a t i o n ,  

I D A  C A R D  (D-3) --- 
I n  e v e r y  p r o b l e m  c o m p u t e d  i n  t h i s  s u b s y s t e m ,  o n e  of t h e s e  c a r d s  

I m u s t  b e  i n c l u d e d  f o r  e a c h  i n l e t  r e g a r d l e s s  o f  w h e t h e r  t h e  f l o w  t o  t h e  

I, 
i n l e t  i s  known o r  n o t  known, I f  t h e  f l o v  t o  t h e  i n l e t  is  k n o v n ,  i t  

may be  e n t e r e d  i n  t h e  f i e l d  BASEFLOW O R  SUPPLY Q of t h i s  c a r d  a n d  t h e  

I o t h e r  i n f o r m a t i o n  f o r  t h i s  i n l e t  n e e d  n o t  b e  s u p p l i e d .  



I*. 0 0 

0 

( 

I 
I a s e  f l o w  o r  d i s -  

c h a r g e  (Q) , if known,  

I f o r  e a c h  i n l e t  i n  
f t=/sec ( d e c i m a l )  . 

. L ~ n c r e m e n t s  o f  p i p e  s i z e s  
t o  b e  c o n s i d e r e d  i n  s e v e r  
d e s i g n .  I f  b l a n k ,  3" 
w i l l  b e  a s s u m e d .  

L d i n i m u m  S i z e  P i p e  ( i n )  t o  b e  con-  
s i d e r e d  i n  sewer d e s i g n ,  

ilf TC is  Scnorn, it  m u s t  b e  e n t e r e d  w i t h  LENGTH a n d  
VELOCITY o m i t t e d .  TC m u s t  b e  g i v e n  i n  m i n u t e s  
( d e c i m a l ) .  I f  T C  i s  n o t  known,  LENGTH i n  f e e t  a n d  
VELOCITY i n  f t /sec a s  d e s c r i b e d  i n  t h e  H y d r a u l i c  
H a n u a l  m u s t  b e  p r o v i d e d  ( d e c i m a l )  , 

LIf t h e  d i s c h a r g e  t o  t h i s  i n l e t  i s  t o  b e  c o m p u t e d ,  
n e c e s s a r y  d a t a  m u s t  b e  s u p p l i e d  i n  t h i s  s e c t i o n .  RUNOFF 
m u s t  b e  s p e c i f i e d  o n  t h e  SEWER C o n t r o l  C a r d  a n d  C a r d s  
(D-1) a n d  (D-2) m u s t  b e  s u p p l i e d .  D r a i n a g e  a r e a  s i z e  

f o r  e a c h  s u b a r e a  m u s t  b e  s p e c i f i e d  ( d e c i m a l ) .  

L R e q u i r e d  - L I N E  LETTER m u s t  b e  a n  a l p h a b e t i c  c h a r a c t e r  a n d  
INLET NO. m u s t  b e  a number .  T h i s  I D  m u s t  e x a c t l y  m a t c h  t h i s  
i n l e t ' s  I D  o n  a (D-4) , (D-6) o r  (D-7) C a r d ,  ( I a x i m u m  t o t a l  
o f  1 0 0  d i f f e r e n t  I D 1 s  c a n  b e  a c c e p t e d .  T h e s e  I D 1 s  c a n  o r i g -  
i n a t e  f r o m  t h i s  c a r d ,  C a r d  (D-4) o r  C a r d  (D-5). 

I F o r  i n l e t s  w h e r e  t h e  f l o w  is n o t  known,  i t  is n e c e s s a r y  t o  p r o -  

( v i d e  d a t a  t o  a l l o w  t h e  p r o g r a m  t o  c o m p u t e  t h e  f l o w  u s i n g  t h e  R a t i o n a l  

M e t h o d .  T h e  a r e a  o f  e a c h  t y p e  o f  r u n o f f  s u r f a c e  c o n t r i b u t i n g  t o  t h e  

I f l o w  t o  t h e  i n l e t  m u s t  b e  i n d i c a t e d  i n  t h e  s u b a r e a  f i e l d s  A t h r u  P. 

I I n  most c a s e s  t h e  user w i l l  know t h e s e  a r e a s  i n  a c r e s  a n d  will use 



acres a s  u n i t s  f o r  t h e s e  d r a i n a g e  area e n t r i e s -  However ,  i f  i t  is 

m o r e  c o n v e n i e n t ,  t h e  u s e r  may e n t e r  t h e s e  a r e a s  i n  u n i t s  o f  s q u a r e  

miles o r  s q u a r e  i n c h e s  m e a s u r e d  d i r e c t l y  f r o m  a Rap.  If s q u a r e  miles 

o r  s q u a r e  i n c h e s  a r e  u s e d ,  it is n e c e s s a r y  t h a t  a SCALE c a r d  (D-9) b e  

i n c l u d e d  i n d i c a t i n g  SQ HILES o r  S Q  INCHES. I f  S Q ' I B C H E S  is u s e d  t h e  

SCALE ( f t / i n )  o f  t h e  map from w h i c h  t h e  square inches were m e a s u r e d  

m u s t  a l s o  b e  g i v e n -  

F o r  i n l e t s  v h e r e  t h e  f l o w  is n o t  known,  i t  is a l s o  r e q u i r e d  t h a t  

i n f o r m a t i o n  r e l a t i v e  t o  time of c o n c e n t r a t i o n  b e  i n c l u d e d .  F o r  e a c h  

o f  t h e s e  i n l e t s  the u s e r  m u s t  p r o v i d e  a LENGTH-VELOCITY c o m b i n a t i o n  

o r  a k n o v n  time o f  c o n c e n t r a t i o n  (TC). I f  a l l  t h r e e  v a l u e s  are l e f t  

b l a n k  o r  i n d i c a t e d  a s  ze ro ,  t h e  time o f  c o n c e n t r a t i o n  f o r  t h e  d r a i n -  

a q e  a r e a  s e r v e d  b y  t h e  i n l e t ,  w i l l  b e  a s s u m e d  a s  t h e  minimum TC. 

( T h i s  minimum may b e  s p e c i f i e d  o n  RAT COEF c a r d  (D-2) ; b u t ,  i f  n o t ,  

t h e  min imum time of c o n c e n t r a t i o n  i s  a s s u m e d  t o  b e  1 0  m i n u t e s - )  P o q  

RUNOFF c a l c u l a t i o n s  a n d  f o r  I H L E T  c a l c u l a t i o n s ,  t h e  time of c o n c e n -  

t r a t i o n  u s e d  i n  d i s c h a r g e  d e t e r n i n a t i o n  v i l l  b e  n o  less t h a n  t h e  

s p e c i f i e d  n in imum ( o r  10 m i n u t e s  i f  n o t  s p e c i f i e d ) .  H o w e v e r ,  i n  t h e  

SEVER c a l c u l a t i o n s ,  i f  t h e  i n p u t  L  a n d  V o r  TC y i e l d  a time o f  

c o n c e n t r a t i o n  o f  less  t h a n  t h e  e s t a b l i s h e d  minimum, t h e  i n p u t  v a l u e  

w i l l  b e  u s e d  a s  a b a s e  f o r  time o f  c o n c e n t r a t i o n  a c c u m u l a t i o n  a s  

c a l c u l a t i o n s  p r o c e e d  t h r o u g h  t h e  sewer s u b s y s t e m ,  No d i s c h a r g e  i n  

t h e  sewer s u b s y s t e m  w i l l  b e  b a s e d  o n  t h i s  a c c u m u l a t e d  time of c o n c e n -  

t r a t i o n  u n l e s s  a n d  u n t i l  its v a l u e  h a s  e q u a l l e d  o r  e x c e e d e d  t h e  

e s t a b l i s h e d  minimum. T h e r e f o r e ,  i f  t h e  e s t a b l i s h e d  minimum time o f  

c o n c e n t r a t i o n  i s  10 m i n u t e s  a n d  t h e  i n p u t  time o f  c o n c e n t r a t i o n  f o r  

t h e  m o s t  remote d r a i n a g e  a r e a  is 5 m i n u t e s ,  t h e  a c c u m u l a t e d  time o f  

c o n c e n t r a t i o n  w i l l  b e  based o n  t h e  5 m i n u t e s .  H o v e v e c ,  discharge 

6-1 1 



I 
w i l l  b e  b a s e d  o n  t h e  1 0  m i n u t e  minimum u n t i l  t h e  a c c u m u l a t e d  time o f  

c o n c e n t r a t i o n  e q u a l s  o r  exceeds t h i s  minimum; T h e  i n l e t  s e r v i n g  t h i s  ( 

d r a i n a g e  a r e a  w i l l  b e  d e s i g n e d  o r  a n a l y z e d  o n  t h e  b a s i s  of a d i s -  

c h a r g e  w h i c h  h a s  b e e n  c a l c u l a t e d  w i t h  n o  l e s s  t h a n  t h e  e s t a b l i s h e d  

minimum t i n e  of c o n c e n t r a t i o n .  . The u s e r  may a l s o  specify t h e  HINIHUn 

SIZE PIPE (IN) and a D E S I G N  INCREHENT ( I N S E R T  3" OR 6") o n  t h e  f i rs t  

1 0-3 c a r d .  

If t h e  u s e r  p r o v i d e s  t h e  d a t a  n e c e s s a r y  for t h e  R a t i o n a l  s o l u -  

t i o n  o f  f l o w  t o  a n  i n l e t  a n d  a l s o  w i s h e s  t o  p r o v i a e  a  BASEFLOW, h'e 

I may e n t e r  i t  ' i n  the f i e l d  BASEPLOW OR SUPPLY Q o f  t h i s  c a r d .  T h i s  

v a l u e  v i l l  then b e  a d d e d  t o  t h e  c o m p u t e d  f l o v  a n d  t h e  sum w i l l  b e  

( ' c o n s i d e r e d  a s  t h e  flov t o  t h e  i n l e t .  

JJNC C A R D  (D-4L 

I T a b l e  6-1 i n d i c a t e s  t h e  r e q u i r e d  e n t r i e s  f o r  e a c h  t y p e  o f  i n l e t  . 

I used. 

TABLE 6-1. REQUIRED ENTRIES FOR EACH TYPE OF INLET USED 
FOR CARD 0-4 

I MSCaIVllM INPUT 

I Cum on trrot I 

Gr8:e & Cur0 on Grad. 

: d o  on Cradr 

Grrta I Curo on Grade I 4  

& . l M  

Ponolnq 

uldtn 

(R.1 

I 

1 

Gutter 

s l o w  

I 

I 

Slow 

1 1  

I 

Urlysil only 
uidtn af 

~ n i t t  inlet - Grace 

! i 1 1  1 

!a AVAILABLE i 
I I 

1 
I 

I I 

x 1 
x j 1  I 

I I 

1 

1 

I 



A JUNC c a r d  (0-4) is  r e q u i r e d  f o r  e a c h  i n l e t  when INLET i s  

s p e c i f i e d  o n  . t h e  SEWER C o n t r o l  c a r d .  T h i s  p e r m i t s  t h e  u s e r  t o  p ro -  

r i d e  r e q u i r e d  d a t a  d e s c r i b i n g  e a c h  i n l e t  a n d  its a p p r o a c h e s .  

f l a m i n g  's *lntc v a l u e  a s  .de- 
f i n e d  i n  H y d r a u l i c  M a n u a l  
( d e c i m a l ) .  

R e c i p r o c a l  of T r a n s .  S l o p e  Z 2 
i n  f t / f t  ( d e c i m a l )  , If n o  
e n t r y ,  S l o p e  Z 1  is a s s u m e d .  

D i s t a n c e  i n  f e e t  f r o m  c u r b  t o  b e g i n n i n g  o f  
T r a n s .  S l o p e  Z 1  i f  b o t h  t r a n s v e r s e  s l o p e s  
a r e  g i v e n  ( d e c i m a l ) .  If o n l y  o n e  s l o p e  is 
g i v e n  o r  i f  t h e y  a r e  e q u a l ,  o m i t  t h i s  e n t r y  
a n d  a v a l u e  o f  1 .0 w i l l  b e  a s s u m e d ,  

R e c i p r o c a l  o f  T r a n s v e r s e  S l o p e  Z 1 ( d e c i m a l ) .  
I f  b l a n k ,  S l o p e  Z 2 a s s u m e d ,  

L o n g i t u d i n a l  g u t t e r  s l o p e  i n  per . c e n t  ( d e c i m a l ) .  

Laar ia turn  a l l o w a b l e  p o n d i n g  w i d t h  i n  fee t  ( d e c i m a l )  . 
' ~ n t e r  t h e  s y m b o l  on t h e  r i g h t  s i d e  o f  t h e  t a b l e  f o r  t h e  t y p e  

o f  i n l e t  d e s i r e d  ( l e f t  j u s t i f i e d ) .  If e n t r y  i s  JUNCT, 
o t h e r  e n t r i e s  o n  the c a r d  may b e  o m i t t e d .  

l R e q u i r e d  - L I ~ E  LETTER must  b e  a n  a l p h a b e t i c  c h a r a c t e r  a n d  INLET 
NO.  mus t  b e  a  number.  T h i s  I D  mus t  e x a c t l y  m a t c h  t h e  c o r r e s -  
p o n d i n g  I D  o n  a  Card (D-3). C a r d  (D-6) o r  C a r d  (D-7). (daximum 
t o t a l  o f  1 0 0  d i f f e r e n t  IDts c a n  b e  a c c e p t e d .  T h e s e  I D ' S  c a n  
o r i g i n a t e  f r o m  t h i s  c a r d  a n d  C a r d  (D-5) .  



When SEWER is s p e c i f i e d  on t h e  SEWER C o n t r o l  C a r d ,  t h e  J U N C  

I C a r d s  (D-4) a re  r e q u i r e d  t o  p r o v i d e  i d e n t i f i c a t i o n  f o r  e a c h  junction ( 
w h i c h  is  n o t  a s s o c i a t e d  w i t h  an i n l e t  o r  o u t l e t  o r  n o t  o t h e r v i s e  

I p r e v i o u s l y  i d e n t i f i e d  i n  t h e  sewer . n e t w o r k .  T h i s  would  a p p l y  t o  

m a n h o l e s ,  c h a n g e s  i n  g r a d e ,  c h a n g e s  i n  s i z e  o f  p i p e  o r  j u n c t i o n s  

w h e r e  t w o  o r  more p i p e s  j o i n .  I n  t h i s  care o n l y  t h e  f i r s t  twenty 

I c o l u m n s  o f  C a r d  D-4 n e e d  t o  b e  c o m p l e t e d .  

I J U B C  C a r d  C o n t i n u e d  

G u t t e r  d e p r e s s i o n  i n  feet ( d e c i m a l )  . 1 
I t ¶ax inum a l l o w a b l e  p o n d i n g  d e p t h  i n  i n c h e s .  No t  

r e q u i r e d  vhen  CURB s p e c i f i e d  ( d e c i m a l ) .  
J 

I 
I n l e t  l e n g t h  i n  f ee t  ( d e c i m a l ) .  

I n l e t  a r e a  i n  sq f t  ( d e c i m a l ) .  

I T r a n s v e r s e  w i d t h  i n  fee t  
( d e c i m a l )  u s e d  i n  GRATE 

I c o m p u t a t i o n s  vhen  GRATE O N  
G R A D E  is s p e c i f i e d .  I f  
l e f t  b l a c k ,  3 f e e t  a s sumed .  

I T h e  WIDTH OF G R A T E  O N  G R A D E  is a n  o p t i o n a l  e n t r y  v h e n  GRATE O N  

G R A D E  is s p e c i f i e d  a n d  is  u s e d  t o  e n t e r  t h e  t r a n s v e r s e  v i d t h  u s e d  

GRATE c o m p u t a t i o n s .  I f  l e f t  b l a n k  t h e  p r o g r a m  v i l l  d e f a u l t  t o  a 

I s t a n d a r d  w i d t h  o f  t h r e e  feet .  



I CARRYOVER C A R D  fD-4al 

I - T h i s  c a r d  is r e q u i r e d  when CARRYOVER is desired and  can o n l y  b e  

u s e d  when C U R B  o r  GRATE has b e e n  e n t e r e d  a s  t h e  t y p e  o f  i n l e t  o n  t h e  

I D-4 c a r d .  

I 
U n d e r  INLET IDENTIFICATION t h e  i n l e t  I D  a t  wh ich  c a r r y o v e r  may 

o c c u r  a n d  t h e  i n l e t  I D  t o  wh ich  t h e  c a r r y o v e r  . i s  a s s i g n e d  m u s t  b e  

I s p e c i f i e d .  T h e r e  a r e  n o  l i m i t a t i o n s  t o  t h i s  a s s i g n m e n t  e x c e p t  t h a t  

s u c h  I D  must b e  on t h e  sewer s y s t e m  u n d e r  c o n s i d e r a t i o n  b y  t h e  c u r -  

I r e n t  c o m p u t e r  r u n , ,  

o f  i n l e t  r e q u i r e d .  

L o p i i o n a l  e n t r y  f o r  s t a n d a r d  i n l e t  
l e n g t h ,  i f  b l a n k  S f e e t  is a s s u m e d ,  

I n l e t  I D  t o  which c a r r y o v e r  i s  a s s i g n e d ,  

1 I n l e t  I D  a t  v h i c h  c a r r y o v e r  map o c c u r ,  

An e n t r y  f o r  STANDARD INLET OPENING is o p t i o n a l .  I f  u s e d ,  t h e  

I v a l u e  r e p r e s e n t s  a  s t a n d a r d  i n l e t  l e n g t h  m e a s u r e d  p a r a l l e l  t o  the 

c u r b  l i n e  f o r  e i t h e r  c u r b  or g r a t e  i n l e t s .  I f  n o  e n t r y  is made,  a 

I v a l u e  o f  f i v e  f e e t  i s  a s s u m e d .  

An e n t r y  i n  t h e  ALLOWABLE C A R R Y O V E R  f i e l d  is r e q u i r e d  a n d  s p e c i -  

I f i e s  t h e  a l l o w a b l e  c a r r y o v e r  i n  terms of f e e t  of i n l e t  r e q u i r e d  f o r  

I G r a t e  o n  G r a d e  a n d  C u r b  o n  Grade .  I f ,  f o r  e x a m p l e ,  a n  i n l e t  o p e n i n q  



were c o m p u t e d  t o  b e  8.29 feet  i n  l e n g t h ,  a n d  t h e  s p e c i f i e d  a l l o w a b l e  

I c a r r y o v e r  is 4.0 feet  w i t h  a 5 f o o t  s t a n d a r d  l e n g t h ,  c a r r y o v e r  would 

b e  a l l o w e d  a n d  computed.  Xf t h e  s p e c i f i e d  a l l o w a b l e  c a r r y o v e r  h a d  
c 

b e e n  3.0 feet i n s t e a d  o f  4 .0 ,  c a r r y o v e r  would not b e  a l l o w e d  n o r  corn- 

I OUTLET C A R D  I D - 5 1  

i An OUTLET c a r d  (D-5) is r e q u i r e d  o n l y  when SEWER i s  s p e c i f i e d  on 

t h e  SEVER C o n t r o l  C a r d ,  T h i s  c a r d  s u p p l i e s  t h e  r e q u i r e d  d a t a  

d e s c r i b i n g  t h e  l o c a t i o n ,  T. 1. e l e v a t i o n ,  a n d  i d e n t i f i c a t i o n  o f  t h e  

o u t l e t  of t h e  s e v e r  network. A u s u a l  p r a c t i c e  is to a s s i g n  t h i s  s t a -  

1 t i o n  t h e  a u i b e r  o f  0.0. 

R e q u i r e d .  L I I E  LETTER must  b e  a n  
a l p h a b e t i c  c h a r a c t e r  a n d  OUTLET NO. 
aust b e  a  number. T h i s  I D  mus t  e x a c t -  

I 
l y  match t h e  c o r r e s p o n d i n g  I D  on a 
(0-6) o r  (D-7) c a r d .  T h e  maxinum f o r  
d i f f e r e n t  ID'S on C a r d s  D - 3 ,  D-4, a n d  

1 / D-5 c a n n o t  exceed 100. 

L ~ a i l w a t e r  e l e v a t i o n  r u s t  b e  e n t e r e d  
( d e c i m a l ) .  If n o t  a c t u a l l y  knovn,  i t  is 
s u g g e s t e d  t h a t  t h e  user e n t e r  s o f f i t  ele- 
v a t i o n  o f  the outlet. 

Numer ic  s t a t i o n  d e s c r i p t i o n  ( d e c i m a l )  . F o r  e x a m p l e ,  a s t a t i o n  
n o r m a l l y  d e s c r i b e d  a s  2 2 6 6 .  0 s h o u l d  b e  e n t e r e d  a s  2256.0. 

I 



I -- DSGN C A R D  /D-61 , 

. .- 

CA a s  d e f i n e d  in a d r a u l i c  
H a n u a l  t o  b e  a d d e d  t o  up- 
stream' i n l e t  o n l y  i f  n o t  
i n c l u d e d  i n  f l b w  d e t e r m i n a - .  
t i o h  f r o m  c a r d s '  .(D-2) a n d  
(0-3) ( d e c i m a l ) .  

1 L e n g t h  of R U N  i n  feet ( d e c i m a l ) .  

l u p s t r e a u i  a n d  d o r n s t r e a m  e1e.s. o f  t h e  t o p  i n s i d e  
. s u r f  a c e  ( s o f f i t )  of t h e  R U N  ( d e c i m a l )  , 

Run I D  may b e  a n y  c o m b i n a t i o n  o f  a l p h a n u m e r i c  c h a r a c t e r s .  
( d u s t  n o t  b e  d u p l i c a t e d . )  

I 

T h e s e  c a r d s  a r e  r e q u i r e d  t o  d e s c r i b e  r u n s  a n y  time SEWER is  

L I D ' o f  t h e  u p s t r e a m  a n d  d o w n s t r e a m  limits o f  t h e  RUN.  

I s p e c i f i e d  on  t h e  S E V E R  C o n t r o l  Ca-rd+. & % g a r d l e s s  of w h e t h e r  t h e  p r o b -  

lem i s  a  DESIGN o r  ANALYSIS. A DSGN c a r d  (D-6) m u s t  b e  i n c l u d e a  t o  

d e s c r i b e  e a c h  r u n  i n  t h e  sewer n e t w o r k  (maximum o f  9 9 ) .  A11 e n t r i e s  

I a r e  r e q u i r e d  e x c e p t  ' CA ADDITION a n d  Q ADDITION- L I N E  LETTER a n d  

INLET N O ,  mus t  e x a c t l y  m a t c h  t h e  I D ' S  f o r  c o r r e s p o n d i n g  i n l e t s  o n  

I c a r d s  (D-3) , (D-4) , a n d  {D-5). 



DSCX C a r d  C o n t i n u e d  

I 
Plow t o  b e  a d d e d  t o  u p s t r e a m  i n l e t  i s  e n t e r e d  h e r e  --I 
when INLET is s p e c i f i e d  a n d  f l o w  a d d i t i o n  e n t e r s  
t h e  n e t w o r k  by m e a n s  o t h e r  t h a n  a n  i n l e t .  ( U s e f u l  
i n  a c c o m m o d a t i n g  p r e v i o u s l y  d e t e r m i n e d  c a r r y o v e r  

I v a l u e s  - may be  p o s i t i v e  o r  n e g a t i v e . )  

H a n n i n g c s  "nn  v a l u e  f o r  t h e  R U N  ( d e c i m a l ) ,  A 
I f  n o  e n t r y ,  ,012 w i l l  b e  assumed.  

U p s t r e a m  J u n c t i o n  L o s s  C o e f  f ( d e c i m a l )  . 
I f  no e n t r y ,  0.0 will b e  a s sumed .  

J 

Hax. b a r r e l  s i z e  f o r  d e s i g n  
o f  a R U N  ( d e c i m a l ) .  U n i t s  

J 
a r e  i n c h e s  u n l e s s  BOX s p e c -  
i f i e d .  Then  u n i t s  a r e  f e e t .  

B a r r e l  s h a p e  2 
e n t e r e d  a s  shown 
a n d  l e f t  j u s t i -  
f i e d .  I f  b l a n k ,  
CIRC assumed.  

I ANAX,  CARD ID-7) 

T h e s e  c a r d s  a r e  u s e d  t o  s u p p l y  f u r t h e r  i n f o r m a t i o n  when SEVER is 

I s p e c i f i e d  o n  t h e  S E V E R  C o n t r o l  C a r d  a n d  t h e  p r o b l e m  is a n  ANALYSIS. 

I T h e  i d e n t i f i e r s  u s e d  t o  d e s c r i b e  t h e  p o i n t s  a n d  r u n s  i n  a sewer n e t -  

work  m u s t  a l w a y s  b e  c o n s i s t e n t  i n  e v e r y  r e s p e c t  w h e n e v e r  r e f e r e n c e  is 

I made o n  d i f f e r e n t  c a r d s  t o  t h e  sa.e p o i n t  or  r u n .  One c a r d  m u s t  b e  

u s e d  f o r  e a c h  r u n  (maximum of 9 9 ) .  A11 e n t r i e s  r e q u i r e d .  L I N E  

I LETTER a n d  I N L E T  NO. m u s t  e x a c t l y  ma tch  t h e  I D ' S  f o r  c o r r e s p o n d i n g  

I i n l e t s  o n  c a r d  (D-3), (D-4) , a n d  (D-5) , 



U p s t r e a m  h e a d  l o s s  ( d e c i m a l )  , 
I f  b l a n k ,  0.0 is assumed.  

L s p a n  o f  b a r r e l  i n  i n c h e s ,  f e e t  i f  box 
( d e c i m a l ) ,  I n  c i r c u l a r  p i p e  t h i s  e n t r y  
must  be  t h e  same a s  t h e  rise, o r  i t  may 
b e  o m i t t e d -  

- L ~ i s e  ( o r c d i a m e t e r )  o f  b a r r e l  i n  i n c h e s ,  
feet i f  box ( d e c i m a l )  . 

L ~ u m b e r  o f  b a r r e l s  i n  t h e  r u n  ( d e c i m a l ) ,  I f  
. b l a n k ,  1.0 a s sumed .  

l--upstream a n d  d o w n s t r e a m  i n l e t  I D ,  

I 
L ~ u n  I D  may b e  any  u n i q u e  c c m b i n a t i o n  o f  a l p h a n u m e r i c  c h a r a c t e r s .  

GRAPHS C A R D  ID-81 -- 
I T h e  o p t i o n a l  GRAPHS c a r d s  (D-8) may b e  u s e d  t o  s e c u r e  a  

I g r a p h i c a l  p r i n t o u t  o f  t h e  d a t a  g e n e r a t e d  f o r  a n y  l i n e s  i n  t h e  p rob -  

lem. G r a p h s  may be  r e q u e s t e d  f o r  a n y  o r  a l l  o f  t h e  a l l o w e d  26 l i n e s .  

I The  g r a p h  w i l l  i n c l u d e  p l o t s  o f  t h e  f l o w  l i n e  e l e v a t i o n  p r o f i l e ,  

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

I f l o w ,  a n d  i d e n t i f i e r s  f o r  e a c h  l i n e  r e q u e s t e d .  The  LINE LETTER 

I d e s i g n a t i o n s  o f  t h e  l i n e s  t o  be g r a p h e d  must  b e  e n t e r e d  on  GRAPHS 

c a r d s  (D-8 )  w i t h  u p  t o  f i v e  p e r  card. 



I r-ro 

0 
( 

I "  
I 
I ( X ) ,  a n d  118=5' f o r  v e r t i c a l  

( Y )  w i l l  b e  a s s u a e d .  

I 
S C A L E  C A R D  (D-91 - 

I T h i s  c a r d  i s  r e q u i r e d  only when t h e  areas e n t e r e d  o n  DA c a r d s  

(D-3) a re  e x p r e s s e d  i n  u n i t s  of s q u a r e  miles or i n  s q u a r e  i n c h e s  - a s  

I read d i r e c t l y  f r o m  a map. I n  t h e  l a t t e r  case t h e  SCALE o f  t h e  map 

I ( fee t  p e r  inch) mus t  b e  e n t e r e d  i n  t h e  f i e l d  scale of f t / i n .  It t h e  

a reas  on DA c a r d s  a r e  e x p r e s s e d  i n  acres, t h e n  t h i s  c a r d  may b e  o m i t -  

I ted or ACRES may be s p e c i f i e d  o n  t h i s  c a r d .  

I 
Card ID L1f SQ. INCHES O SCALE is  

s e l e c t e d ,  e n t e r  scale of 
map i n  f t / i n .  ( d e c i m a l )  . 

LChoose one.  If no s e l e c t i o n  is made, acres 
i s  assumed. 



E N D A T A  CARD [D-101 ------ 
An ENDATA card (D-10) is required a t  the end of each s e t  of da ta  

a s s o c i a t e d  w i t h  o n e  p r o b l e m .  

I c a r d  Use C h e c k l i s t  

I 
A t a b u l a t i o n  of t h e  r e q u i r e d  a n d  o p t i o n a l  c a r d s  for e a c h  o f  t h e  

SEVER o p t i o n s  is shown in F i g u r e  6-4. T h i s  map b e  u s e d  t o  check t h e  

I c o m p l e t e d  i n p u t  form f o r  p o s s i b l e  o m i s s i o n s  p r i o r  t o  s u b m i s s i o n .  



SEWER 

I I n c l u d e  a  DA C a r d  t o r  e a c h  D c a l n a q e  Area.  
I n c l u d e  l DL C a r d  f o r  r a c h  I n l e t .  

8 I n c l u d *  a  JUaC C a r d  f o r  e a c h  I n l e t  a n d  j u n c t i o n  n o t  o t h e r v i s e  i d e n t l f l e d .  
* I n c l u d e  a  DSCM C a r d  t o r  e a c h  p l p o  r u n .  

I t  g r a p h 8  o f  n a b 0 6  l i n e 8  a r w  n e o b a d .  
I t  u n l t 8  o t h e r  t h a n  rcr.8 a r e  uawd. 
I n c l u d r  b DI C a r d  t o r  o a c h  I n l e t  w i t h  SUPPLT Q 8pec l f i . d .  
I n c l u d w  a n  I r A L  C a r d  t o r  wach  p l p e  r u n .  

F I G U R E  6-4. C A R D  U S E  C H E C K L I S T  



111. OUTPUT 

I /.-- 
O u t p u t  - f o r  t h e  SEWER s u b s y s t e m  may c o n s i s t  o f  a n y  of f i v e  . - -  

I r e p o r t s  b a s e d  o n  t h e  p r o c e d u r e s  r e q u e s t e d  b y  t h e  u s e r  i n  t h e  i n p u t  

d a t a .  

I e q o f f  C a l c u l a t i o n s  

T h e  r e p o r t  f o r  t h i s  p r o c e d u r e  i s  t h e  same f o r  b o t h  d e s i g n  a n d  

a n a l y s i s  a n d  i n c l u d e s  t h e  f o l l o w i n g :  

1. F r e q u e n c y  ( y r s )  - g i v e n  

2. S u r f a c e  d e s c r i p t i o n s  a n d  r a t i o n a l  c o e f f i c i e n t s  f o r  u p  t o  six 

r u n o f f  s u r f a c e s  - g i v e n  

3,  Minimum time o f  c o n c e n t r a t i o n  ( m i n u t e s )  - g i v e n  o r  a u t o m a t i -  

c a l l y  set t o  10. 

4. R a i n f a l l  i n t e n s i t y  f a c t o r s  (e ,  b a n d  d)  - g i v e n  

5 -  A t a b l e  i n c l u d i n g  f o r  e a c h  i n l e t  o r  j u n c t i o n :  

a. I d e n t i f i c a t i o n  o f  i n l e t  o r  j u n c t i o n  - g i v e n  

b. CA - c o m p u t e d  

c. T C  ( m i n u t e s )  - c o m p u t e d  

d. S u p p l y  Q (cis) - b a s e  f l o w  o r  g i v e n  d i s c h a r g e  t o  be 

i n c l u d e d  i n  t h e  t o t a l  f l o w  - q i v e n  

e. R a i n f a l l  i n t e n s i t y  ( i n c h e s  p e r  h o u r )  - c o m p u t e d  

f. T o t a l  f l o w  ( c f s )  - t o t a l  d i s c h a r g e  ( i n c l u d i n g  SUPPLY Q )  

t o  t h i s  i n l e t  o r  j u n c t i o n  - c o n p u t e d ,  

NOTE: A l s o  i n c l u d e d  a r e  o t h e r  j u n c t i o n s  w h i c h  h a v e  n o  con-  

t r i b u t i n g  d i s c h a r g e .  

S e w e r  D e s i s n  a n d  A n a l y s i s  --- 
T h e  r e p o r t s  f o r  SEWER DESIGN a n d  ANALYSIS a r e  i d e n t i c a l  a n d  c o n -  

sist o f  t h e  f o l l o w i n g :  

1. A t a b l e  o f  c o n f i g u r a t i o n  d a t a  i n c l u d i n g  f o r  e a c h  r u n :  



a -  Run i d e n t i f i c a t i o n  - g i v e n  

b- Ups t ream a n d  downs t ream j u n c t i o n  i d e n t i f i c a t i o n s  - g i v e n  

c. U p s t r e a a  a n d  d o v n s t r e a a  f l o v  l i n e  e l e v a t i o n s  ( f t )  - com- 

p u t e d  

d. L e n g t h  o f  r u n  ( f t )  - g i v e n  

e, S l o p e  (f t / f t )  - computed  f rom g i v e n  d a t a  

f, Number o f  b a r r e l s  - computed  ( g i v e n  for  a n a l y s i s )  

g- Rise ( f t  if B O X ;  i n c h r s  i f  a n y  o t h e r  s h a p e )  - computed 

( g i v e n  f o r  a n a l y s i s )  

h,  S p a n  (ft if B O X ;  i n c h e s  i f  a n y  o t h e r  s h a p e )  - computed 

( g i v e n  f o r  a n a l y s i s )  

i S h a p e  - g i v e n  

2. A t a b l e  o f  h y d r a u l i c  d a t a  i n c l u d i n g  f o r  e a c h  r u n :  

a-  Run i d e n t i f i c a t i o n  - g i v e n  

b. Ups t ream a n d  d o w n s t r e a m  j u n c t i o n  i d e n t i f i c a t i o n s  - g i v e n  

c. lgngl v a l u e  ( n a n n i n g l s  f r i c t i o n  f a c t o r )  - g i v e n  

d. J u n c t i o n  l o s s  - g i v e n  

e. Plow (cfs)  - given o r  computed 

f .  U p s t r e a m  a n d  downs t ream h e a d s  ( f t )  - c o m p u t e d  

g. H y d r a u l i c  g r a d i e n t  s l o p e  ( f t / f t )  - computed  

h. D e p t h  ( f o r  mos t  s h a p e s  d e p t h  v i l l  b e  e x p r e s s e d  a s  a 

r a t i o  o f  w a t e r  d e p t h  o v e r  rise; f o r  box s h a p e s  d e p t h  

v i l l  b e  e x p r e s s e d  i n  f e e t  a n d  n o t e d  a s  s u c h  i n  t h e  

r e p o r t )  - computed  

i. V e l o c i t y  ( f p s )  - computed  

j. p i p e  c a p a c i t y  ( c f s )  - T h i s  is  t h e  aax inum volume o f  f l o w  

w h i c h  c o u l d  b e  h a n d l e d  by t h i s  r u n  - computed  

3. A t a b l e  d e f i n i n g  s t a t i o n i n g  a s  f o l l o w s :  



a. Run i d e n t i f i c a t i o n  - g i v e n  

b. U p s t r e a m  j u n c t i o n  i d e n t i f i c a t i o n  - g i v e n  

c. S t a t i o n i n g  ( f t  r e f e r e n c e d  t o  o u t l e t  s t a t i o n )  - c o n p u t e d .  

I n l e t  Desiqq ------ 
T h i s  r e p o r t  c o n s i s t s  o f  a t a b l e  wh ich  r e f l e c t s  f o r  e a c h  i n l e t :  

1. I n l e t  i d e n t i f i c a t i o n  - g i v e n  

2. I n l e t  t y p e  - g i v e n  

3. Flow ( c f s )  - g i v e n  o r  c o m p u t e d  

4 Uinimum l e n g t h  r e q u i r e d  - computed  

5. !!ininurn s t a n d a r d  l e n g t h  r e q u i r e d  - c o m p u t e d  

6. S t a n d a r d  i n l e t  o p e n i n g  - g i v e n  o r  5 f e e t  a s s u m e d  

7. G r a t e  w i d t h  - g i v e n  o r  3 f e e t  a s s u m e d  

8. C a r r y o v e r  - CPS c o m p u t e d  ( w h e r e  a l l o w e d )  

9. C a r r y o v e r  a s s i g n m e n t  i n l e t  I D  - g i v e n  

10 .  ninimum a r e a  o f  g r a t e  r e q u i r e d  (sq f t )  - c o m p u t e d  

11. P o n d i n g  w i d t h  - c o ~ p u t e d  

I n l e t  A n a l y s i s  -- 
T h i s  r e p o r t  c o n s i s t s  o f  a  t a b l e  wh ich  r e f l e c t s  f o r  e a c h  i n l e t :  

1. I n l e t  i d e n t i f i c a t i o n  - g i v e n  

2. I n l e t  t y p e  - g i v e n  

3. F low (cis) - g i v e n  o r  c o m p u t e d  

4. I n l e t  capacity (cfs) - c o n p u t e d  

5 .  C a r r y o v e r  ( c f s )  - c o m p u t e d  

6. P o n d i n g  w i d t h  (it) - c o m p u t e d  

7. A c t u a l  l e n g t h  ( f t )  - q i v e n  

8. R e q u i r e d  l e n g t h  ( f t )  - c o m p u t e d  l e n g t h  o f  i n l e t  needed t o  

p a s s  t h e  g i v e n  f l o w  

9. A c t u a l  a r e a  (sq it) - g i v e n  



10. R e q u i r e d  a r e a  ( s q  ft) - c o m p u t e d  a r ea  of i n l e t  r e q u i r e d  t o  

p a s s  t h e  g i v e n  f l o w  

11. ~ c t u a i ' h e a d  ( f t )  - c o m p u t e d .  
C 

Graphs 

T h i s  o u t p u t  c o n s i s t s  o f  a c o a p u t e r  l i n e  p l o t  o f :  . (1) t h e  f l o w  

l i n e  and s o f f i t  line of t h e  i n s i d e  of the b a r r e l ;  ( 2 )  t h e  c a l c u l a t e d  

u n i f o r m  ( n o r m a l )  d e p t h  of flow i n  t h e  b a r r e l ;  (3)  t h e  c a l c u l a t e d  

h y d r a u l i c  g r a d i e n t  l i n e ;  (4 )  i d e n t i f i e r s  s u c h  as l i n e  l e t t e r ,  r u n  

name, r u n  s i z e  a n d  l e n g t h ,  j u n c t i o n  ID'S, a n d  t a i l v a t e r  e l e v a t i o n  

( l a b e l e d  T. U.) ; a n d  ( 5 )  e l e v a t i o n  scale ,  e 

S t a n d a r d  scales o n  t h e  p l o t  are ln=5' v e r t i c a l l y  a n d  l n = l O O '  

h o r i z o n t a l l y .  E i t h e r  o r  b o t h  s c a l e s  a a y  b e  v a r i e d  b y  t h e  u s e r  b y  
d 

i n s e r t i n g  t h e  n e v  scale  f a c t o r s  i n  t h e  p r o p e r  p l a c e  on t h e  f i r s t  

GRAPHS c a r d  (D-8). ( X =  f o r  h o r i z o n t a l  a n d  Y= f o r  v e r t i c a l  scale.) 

A n y  a n d  a l l  l i n e s  w h i c h  a r e  p a r t  o f  t h e  s t o r a  sewer s y s t e m  may b e  

p l o t t e d ,  T h e  p l o t  can b e  u s e d  f o r  d i r e c t  a p p l i c a t i o n  i n  t h e  p l a n s .  

T h e  h y d r a u l i c  g r a d i e n t  l i n e  on t h e  p l o t  i s  r e p r e s e n t e d  b y  t h e  

s h o r t - d a s h e d  l i n e :  t h e  u n i f o r m  d e p t h  o f  f l o w  i n  t h e  b a r r e l  is r e p r e -  

s e n t e d  b y  t h e  l o n g - d a s h e d  l i n e :  a n d  t h e  f l o w  l i n e  a n d  s o f f i t  l i n e  a r e  

r e p r e s e n t e d  b y  s o l i d  l i n e s .  I n  a n a l y s i s ,  i f  t h e  b a r r e l  is f l o w i n q  

f u l l ,  t h e  u n i f o r m  d e p t h  l i n e  is c o i n c i d e n t  w i t h  t h e  s o f f i t  l i n e .  



APPENDIX 5 

STORM DRAIN PLAN, PROFILE, AND HGL'S 



I r 4  SHT. - 
OF ZLL- 

I 



SEE UTILITY PLANS FOR RELOCATION 
a REMOVAL OF EXISTING UTILITIES. 
SEE CONNECTOR PIPE PROFtLE 
FOR CATCH BASIN AND LATERAL DETAILS. 

TY OF GLENOALE 

---___ CONSTRUCTION NOTES 

@ $%%5+70,66' LEFT, CONSTRUCT 
CONCRETF CATCH BASIN C.O. PHX. 
STD DET P-1569 M-l L= 17' V= 4'2" 
WITH 1%" O U T L E ~  ~d MAIN. 

BENCHMARKS STA. 392t00 TO 392t70 
REMOVE EXISTING CONCRETE 
DRAINAGE DITCH. 

P N L  BASE ON N.E. CORNER OF BELL ROAD AND 
8 3 ~ 0  AVENUE. CITY OF PEORIA 
ELEV. 1203.56 STA. 392t60, 76' LEFT, CONSTRUCT 

ELEV. 1203.45 

I 

I 







CONSTXUCTION NOTES: 

4 CB *I3 O SPi 49165.76 RIGHT, CON&RUCT 

CONCREiE STQ OET 2-1569. CATCH W aASlN I L * l l ' , V * 4 '  C.O.PHX. 
. 

WITH 9 L.Cx 15 LATEAAL. 

@ FJd1&!+86.76' LEI?, CONSTRUCT 
CONCR CATCH BASIN C.q R I X .  
STO. 03~- i56? M- i* 10 ; "-4. 
WITH 9 i.k r IS 'LAT~RAL. 



A TBkh STA. 435+00. 90' LT.: I /2' REBAR 
ELEV. 1207.76 

INSTALL 381 L.F. x 18' 
STOW DRAIN PIPE 



N O t t  - 
SEE UTILITY PLANS FOR RELOCATION 
L REMOVAL OF MISTING UTILITIES. . " I . I Y I . ' I I Y . I * W W  

T*- "e.-d*,,7 

SEE CONNECTOR PIPE PROFILE ML'I,., IU, 

FOR CATCH BASIN AND LATERAL DETAILS. I ~ n U 1 Y I I U  

SHT. --!L!-- 

OF L 



SHT. & 
OF ltL. 



7 

A 8)h 0.C IN KH. AT 71ST AVOAIE AN0 
8 E U  ROAO 
ELEY. 1219.19 



I SHT. 0-Z 
O F  1ZL 

I 

I 





SHT. & 
OF -LZ!&- 



I SHT. -- 
OF -- 

I 



(.cj I~I I I IULL r - 1 ~ .  *an. r r r ~ v .  ~ . u w  lnocl 2 lunn unnrs. nnnnut.c (MU 

STD. OET. 521 & 522). 

(T) INSTALL 84' STORM DRAIN PIPE. .... 
@ STA. 16+25.02 TO STA. 20+81.95 CONSTRUCT STORM DRAIN ALONG 

CURVED ( A  - 62008'23'. ALIGNMENT. R-421.31') 

I SHT. - 
OF - 



CONSTRUCTION N O T E  

INSTALL  84' STORM DRAIN PIPE. 

C.O. PHX STD. DET. P-1570. TYPE "N' WITH FRAME 
AND GRATE. V = 4'- 7 3/4" 

11 CB #30. STA. 20+85.00 PEDESTRIAN WALKWAY (MAG STD. DET. 521 & 522). ' C.O. PHX STD. DET. P-1570, TYPE "N' WITH FRAME 
AND GRATE. V =  4'-OU 

INSTALL 1 5 "  STORM DRAIN. k3 MANHOLE t 5 0 .  STA. 411+03, 9 0  RT.. CONSTRUCT STORM DRAIN 
MANHOLE (MAG STD. DET. 520 & 5 2 2 ) .  

COLLAR (MAG STD. DET. 505). 
m: is TEE 18, STA. 33+90. CONSTRUCT STORM 84- .X 84- x 30- TEE. 

SEE S H E E T F O R  PEDESTPIAN WALKWAY 
STORM DRAIN PROFILE. (2 STA. 36+40, STUB OUT FOR CONNECTION BY OTHERS. 

DEPRESSEI) CATCH BASIN 
PLUG (MAG STD. OET. 427)  

B I 
SHT. &-L- 

',F A:&--- 



I I 
SHT. 

OF IZlfl- 
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CHARLES G. NIXON, P.E. 
DENNIS L. DeWIlT, P.E. Val -Tec, lnc. 

CONSULTING CIVIL ENGINEERS In Arizona Since 1975 SITE DEVELOPMENT SPECIALISTS 

August 3, 1990 

Flood Control District of Maricopa County 
3335 West Durango Street 
Phoenix, Az. 85009 I 

Attn. Dave Johnson 

RE: North Valley Mall 
Stormwater Outfall to Skunk Creek 
VT12-04 

Dear Dave : 

As stated in our previous discussion, Val-Tec, Inc. , along with 
Donohue & Associates, is currently working with the Cities of 
Glendale and Peoria to design a stormwater outfall pipe extending 
from the proposed North Valley Hall to Skunk Creek. This sewer will 
be designed by convey the 100 year stormwater runoff from 
approximately 147 acres of commercial development North of Bell 
Road and an additional 55 acres of commercial development South of 
Bell Road. The sewer will also serve as the stormwater outfall for 
a portion of Bell Road between 75th and 83rd Avenues and 79th 
Avenue between Bell Road and Union Hills. 

The current design of this sewer utilizes the 100 year water 
surface elevation in Skunk Creek as the tailwater elevation for the 
100 year hydraulic design of the outfall pipe. Upon review of the 
preliminary hydraulic design, Val-Tec has proposed that the 100 
year water surface elevation is overly conservative and has 
suggested that the 10 year elevation be used instead. 

A similar criteria was recently used in the A.D.O.T. design of the 
Phoenix and Tempe large diameter drainage tunnels. In this case a 
10 year flow in the Salt River was used as the tailwater elevation 
for the 50 and 100 year hydraulic design of the tunnels. 

Our recommendation is based primarily on the differences on the 
size and configuration of the Skunk Creek watershed and the North 
Valley Mall drainage area. The 100 year flow from the North Valley 
Mall represents approximately 0.1% of the 100 year flow in Skunk 
Creek and will have a time of concentration of approximately 35 
minutes, 

1889 E. CAMELBACK RD., SUITE 'A', PHOENIX, AZ 85016 (602) 265-6417 



Parsons 1501 W. Fountainhead Parkwe) 
Brlnckerhoff Suite 400 
Quade 6 Tempe, Arhona 85282 
Douglas, Inc. 602-966-8295 

Fax: 602-966-9234 
Engineers 
Architects PO. Box 24158 
Plenners Tempe, Arlzona 85285.4758 

April 12, 1990 

Mr. Rich DeBoer 
ARIZONA STATE HIGHWAY DEPARTMENT 
'u'rban Highways Section 
217 South 17th Avenue 
Phoenix, Arizona 85007 

Subject: Bell Road - Outer Loo to 67th Avenue 
MCHD Project No. 68 ! 46 

Re: Drainage of Bell Road Between Outer Loop and 83rd Avenue 

I Dear Mr. DeBoer: 

The purpose of this letter is to seek ADOT approval to discharge roadway drainage from 
Bell Road between (relocated) 83rd Avenue and the Outer Loop to an ADOT drainage 
channel at the southeast corner of the Bell Road Traffic Interchange. The required catch 
basins and storm drains would be constructed as part of the above-referenced project, 
tentatively scheduled for winter 1991. 

A peak flow of approximately 10 cfs would be discharged to the ADOT channel. This 
estlrnate was calculated by the rational method using the following parameters: 

Design frequency = 10 years 

I Time of concentration = 10 minutes 

Runoff coefficient (C) = 0.95 
. . 

I Rainfall intensity (i) = 3.8 inches/hour 

Area (A) = 2.8 acres 

We believe that drainage from Bell Road would not overload the existing ADOT channel 
or other downstream facilities for the following reasons: 

Bell Road between the Outer Loop and (relocated) 83rd Avenue is assumed to 
be already included in the drainage area used to calculate the runoff to the 
ADOT channel and therefore will not add additiona .floyto the present peak 
flow. t *  : . I '  

i !-';I 
y -  . i.' 1 !i 

; .g 



Bell Road - Outer Loop to 67th Avenue 
Drainage of Bell Road Between 
Outer Loop and 83rd Avenue 2 April 12, 1990 

The time of concentration of on-site flows is assumed to be very short in 
comparison with that of off-site flows; therefore, by the time the peak off-site 
flow reaches the channel the peak on-site flow will have receded to an 
insignificant level. 

We would appreciate it very much if you could review this request as soon as possible, since 
this project has a tight des~gn schedule. If you have nay questions, please call me at 966- 
8295. 

Very truly yours, 

PARSONS BRINCKEBHOFF QUADE & DOUGLAS, INC. 

David C. kealey, P.E. 
Section Engineer 

DCH/lls / 
c: Kent McLain, MCHD 

Larry Broyles, City of Glendale 
File 206-5.1 



HIGHWAYS DIVISION 
206 South Seventeenth Avenue Phoenix, Arizona 85007 

ROSE MOFFORD 
Governor 

CHARLES L. MILLER 
Director 

April 26, 1990 

THOMAS A BRYANT.11 
State Eng~neer 

David C. Healey, P.E. 
Section Engineer 
Parsons, Brinkerhoff, Quade & Douglas, Inc. 
1501 W. Fountainhead Parkway, Suite 400 
Tempe, Arizona 85282 

Re: Drainage of Bell Road Between Agua Fria Freeway and 83rd Avenue 

Dear Mr. Healey: 

We have reviewed your April 12, 1990 letter and find your proposal acceptable. 
The discharge stormwater into ADOT's drainage channel a t  the southeast corner 
of the freeway and Bell Road does not adversely effect the channel's ability to 
convey the design discharge to the New River. 

Most of the drainage between the freeway and Bell Road was included in the 
design of the channel. Because of the southerly sloping ground and the lack of 
curbs on the south half of Bell Road, the small area for the south one-half of 
Bell Road pavement was not specifically included within the overall drainage 
design. ADOT's drainage channel south of Bell Road does not intercept any 
overland flow. 

The drainage channel peak design flow rate of 400 cfs comcs primarily from the 
depressed roadways at  Union Hills and along Beardsley Road. The time of 
concentration for the channel is significantly larger than the 10 minutes you 
have used for Bell Road. Peak flows from Bell Road will most likely not be 
coincident and not add to the peak flow of ADOT's channel.. 

We have found that the 10-minute, 10-year storm intensity used by the Section 
Designer is nominally higher than your design value (4.38 vs. 3.8 inches per 
hour). However, your adjusted peak flow rate of 11.7 cfs is insignificant 
compared with the design flow rate for the channel and is well within the 
accuracy of the hydrologic calculation. 

Cons ide r ing  that  most of the drainage area is included within ADOT's 
calculations and that this discharge does not add to the peak flow rate of the 
channel, the discharge of Bell Road stormwater runoff into ADOT's drainage 
channel is acceptable to us. This is a preliminary hydraulic approval. Final 
approval is required through the ADOT District 1 Permit Supervisor. 

HIGHWAYS . AERONAUTICES MOTOR VEHICLE PUBLIC TRANSIT ADMINISTRATIVE SERVICES TRANSPORTATION PLANNING 



Mr. David C. Healey 
April 26, 1990 
Page Two 

I Please be aware that the MCHD will be responsible for the water quality of the 
stormwater being discharged into ADOT's channel. Any future NPDES permit 
requirements which may result from this  discharge is the responsibility of 
MCHD. 

Very truly yours, 

Rolando M. Simeon / Urban Highway Engineer 

/bjf 

I cc: R. Jordan, ADOT 
J. Melanson, DCCO 



VAL-TEC', II'\'C. CCOSL'LTIKG CiVfL Ei\G!NEiZKS 
CIV~L ENGINEEHlNG AND SZTE DElrELOPMENT SPECIALISTS I N  ARIZONA SINCE 1975 

CHARLES G. N I X O N ,  P.E. D E N N I S  L. DeWITT, P.E., L . S .  

Msrch 5 ,  1990 

Mr. L a r r y  Broyles, P . E .  
Project Manager 
City of Glendale 
5350 West Glendale Avenue 
Glendale, AZ 85301 

F?,E: North ~ w l l ~ , y  M Z ~ L  ~t3r3water Cutfall 
to Skunk Creek 
VT 13-10 

Dear L a r r y :  

?.s requested i r ,  car meeting of Fef j ruzry 22 ,  1590, tfal-T@,- ..-, h a s  
developed the fol?owinq North Valley Nail critcris ts be ctiiize? 
by Donoh~e and Asscciates in their design of the 3ell RoaB/North 
Val ley Mall s t o r m d a t e r  outfall p ipe .  It is o u r  understanding chat 
the outfall pig? will be dssignee to neet the criteria required by 
t h e  North Valley Mall as xell as t h a t  required fsr t h e  roadway 
drainage of Hell Raad. 

As discussed with Mr. Ylll Amicng and Hr. Dan Sherwood 9 f  your 
s t a f f ,  it is t h e  i ~ t e ~ t  of this criteria to pro~ide f o r  t h s  
conveyance cf stormwa=ar from t h e  North Valley Mail fcr storms up 
to and includizg the 25-year, t, = 30 mizute, desirjr! scorn 
( i n t e n s i t y  = f 2.6 i n / h r .  AcZitionally the desi~n will be ovalcated 
to access t h e  ia2act of greater szcrns up to an6 including t h e  i O G -  
year, t, = 30 ainxtes desigr .  storrn ( i n t e f i s i t y  = 23.95 E L )  and 
will convey such storms to the e x t e n t  that po;?Bin2 does not 
adversely inpact t h e  devsioprnent of t h e  Nor th  Yalley % a i l  or 
adjacent commercial parcels. In all casas t h e  s to rm  d r a i n  will 
convey stcrmwate: g r e a t e r  than t h a r  generated from ;he retention 
requirement 1CG-year-2 hour storm (intensity = l.25 in;hr). 

Page 1 
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I'EOP1.E PROGREVS PRIDE 

I' 
I 
I 
I 

M r .  Tin Schoor~hsven 
V a i  Tech Engi nee r i  29 I 1663 East Cacelbzck Rcad S u i t e  A 
Phoenlx,  A Z  8.5016 

I R E :  h o r t h  Valley P?a?1 Storm Water Outfall t o  Skunk Creek, 12-8802 

Dear Mr. Szkgonhoven: 

I S t a f f  hss r e * ; i e ~ e d  t h e  pro?ased s:ora d r a i c  outfe'l e l  i ~ n q e n t  o r d  
concurs w i t 9  your p l a n ,  hcwever we w o u l d  I r k .  y5u t c  address t h e  

I i o ?  1 ~ w i  ng cccments : 

I .  C l a r i f y  whether a s epa ra te  st.orm d r a j n  o$itfa!l  is to be cons t ruc ted ,  

I 
or  i f  t h ?  B e l l  %bad ovtfsll ' s  t o  bs upsized. 

2. Provide c s ! - t i t  i c e t i o n  t h e t  Westcor :n tends  t a  pay for t $ e  c o s t  of 
des ign .  ng a n d  cons t ruc t ing  a secsnd o u t f e l  l o ~ '  upsiz!ny t h e  Be1 i 
Road outfall. 

3 .  Provide v e ~ i f ! c s t i o n  t h a t  the 'lcod Cont ro i  B'strfct a;proves cf the 
alignment o f  che outfail c r o s s i n g  t h e i r  pr3pe:*ty, 

i 

4 .  The outfz?l must  b~ s i z e d  i c  convey t h e  123 yea r  f:ood. For our 
r e v i e w ,  plez).se p r o v i d s  you;- d e s i ~ n  c r j t e r i a  usci for  sizing ';he 
p l p e .  

5 .  I f  any a d d i t i o n a l  easements areneeeded, Westcsr wi l l  be res?onsib!e 
for  c b t s i n i > g  such e a s e m n t s .  

I f  y . 0 ~  have f i ( ~ * t l l ~ e ?  ~ u ? s t i o r i f ,  p 1 e e . s ~  f o r , t a c t  J u d y  Musq!*ove a t  975-6121. 

Efdon R. Johansen 
C i t y  Engineer  

r.0. B O X  C-4038 PEORIA, ARIZONA 853PO (602) 939-3720 



JAN 1 P'j$lJO 
Ht. T f m  Gchsonhoven, P.E. 
P r o j  cc  t Manage< 
Val-Tec,  I n c ,  
1 8 8 9  East Caao?bsck Road, Suita A 
Fhoenix, Arizona 85016 

Dear Er .  Schoonhoveni 

Ke have completed  cur r e v i o v  of  your cor.ceFcual d z z i r e ~ e  Qesig?. sa?.: with  y o u r  
f e t t ~ z  darod Dscbmber 4 ,  19UF;. The D i ~ r r i c t  cuncl;xa v i t h  your prcposal  a s  
submitted. I t  is ascuine:! that: Xsrtil Volley Ma',!, gvneri rill o g s r a c s  s7.G 
m a i n t a i n  the s t o r a  c!r~ir. p i p e .  ?he o u t i i ? ~  n:aictena.?ce i s s i l ~  ciil s e e d  t0 be 
addressed Xatar or. i~ t b e  d ~ v c l c j p ~ o e ~ t  of :he ??ans. P.e you develop the p l a n s  
p l e s s c  reeubrni t  them f 3 z  our f e v f e v  end ap2:ovcl. 

If you have a:ly quesLions o r  nosd fur t i ler  informs:io:-i ~ l a s s e  c a l l .  

R. V .  ShoLe, P.E. 
T r o j e c t  H69sqer 



Parsons Brinckerhoff Quade & Douglas, Inc. 
Engineers Architects Planners 

To: 

From: 

Dave Healey 

Naji Ali-Adeeb 

Memorandum 

Date: July 20, 1987 

Job: 2246C104 

Subject: Preliminary Cost Estimates of Alternative Plans for the  Skunk Creek Bridge 
on Bell Road 

Background 

The  Skunk Creek Bridge is  one of four major highway bridge crossings on Bell Road, with 
a projected t ra f f i c  volume of 25,500 vpd in t h e  year 2005, (using unadjusted MAG data). 
A planned regional shopping center  a t  83rd Avenue could further increase t h e  projected 
t ra f f i c  volumes. 

The  existing bridge was constructed t o  a two-lane width in 1964 and widened t o  four 
lanes (74 feet )  in 1976. Thus, the  bridge presently provides two 36-foot c lear  roadways 
and no sidewalks. 

The 295'-long, reinforced concrete s t ructure  consists of nine spans with wall-type piers 
and abutments  founded on spread footings approximately 12 f e e t  below t h e  1976 channel 
bottom. The bridge and supports incorporate a 45-degree skew angle. 

The 1976 bridge plans show a low-chord elevation of 1218.79, a top-of-road elevation 
1220.37, and a channel bed elevation of 1 2 1 0 5  

The 1964 bridge design called for t h e  bridge t o  be submerged (DHW elev. 1222.4) during 
t h e  then 100-year discharge of 36,000 cfs; and t o  operate  under pressure (DHW 
elev. 1219.9) during t h e  then 50-year discharge of 26,000 cfs. 

The 1976 study determined tha t  the  bridge had t h e  capacity t o  pass t h e  then 37-year 
discharge of 23,000 cfs  a t  a DHW elev. 1219.0 (i.e., at the  point of transition from open- 
channel flow t o  pressure flow.) 

After  t h e  completion of Adobe Dam in April, 1982, t h e  regulatory 100-year discharge on 
Skunk Creek was reduced t o  12,650 cfs at Bell Road. Using this discharge, a 1981 Flood 
Insurance Study determined a bridge headwater elevation of 1217.46, indicating t h a t  the  
bridge was capable of passing t h e  current regulatory discharge as open-channel flow with 
about  1.5' freeboard. This is in conformance with current  design criteria. 

The 1981 Flood Insurance Study used aerial  topography flown on 2/4/80 and showing a 
channel-bed elevation of 1208 at the  bridge. This is two f e e t  below t h e  1976 channel-bed 
elevation of 1210. Arizona Department of Transportation (ADOT) Bridge Inspection 
Reports  show t h e  channel-bed elevation remaining a t  1208+ - from 12/1/81 thru 12/4/85. 

1232 East Broadway, Suite 120 Tempe, Arizona 85282 602-966-8295 



Bell Road 
Skunk Creek Bridge July 20, 1987 

Current Conditions 

Sometime in 1986, a haul road was excavated under the two central spans of Skunk Creek 
bridge. The resulting pit almost reaches the depth of the spread footings supporting the 
three central piers, while excavated material is partially blocking adjacent bridge spans. 
In addition to the obvious danger of having exposed footings supporting the bridge 
structure, the problem is aggravated by the alteration to the watercourse, concentrating 
the flow and increasing the potential for contraction and local scour. Clearly, this 
situation is unsafe. 

As pointed out earlier, the channel bed elevation at the bridge crossing remained around 
1208 for at least six years after degrading two feet from the 1976 elevation suggesting 
that this elevation (1208) provides a relatively stable slope for the reach. In the absence 
of a more detailed analysis of the long-term sediment-transport characteristics of Skunk 
Creek, it is recommended that the channel bed be restored to its 1208 elevation at  Bell 
Road, regardless of the treatment ultimately chosen for the bridge. 

Two projects currently underway will likely impact Skunk Creek upstream of Bell Road. 
The Outer Loop Highway Project, SR-417, is in its final design phase under the 
management of Deleuw Cather & Company. Runoff intercepted by SR-417, west of the 
CAP canal, will be conveyed along the highway and discharged into Scatter Wash, a 
Skunk Creek tributary, near 35th Avenue. However, these flows will be routed through a 
series of structures and detention basins such that the peak discharge to Scatter Wash 
will match existing conditions (about 70 cfs). The Outer Loop Highway project is 
therefore not expected to have any impact on the Bell Road bridge over Skunk Creek. 

The second project is the Union Hills Drive Drainage Study, being conducted by 
Erickson & Salmon, Inc. for the Flood Control District of Maricopa County. The study 
proposes a ten-year-capacity storm drain which collects flows along Union Hills Drive 
west of the CAP canal and discharges these flows to Skunk Creek near 59th Avenue. For 
storms larger than the ten-year magnitude, the storm drain system will be surcharged, 
delivering a maximum of 1,600 cfs during the 100-year event. The discharge hydrograph 
to Skunk Creek will thus show an abrupt rise and a flat peak of relatively long duration 
during a 100-year storm. As a result of controlled release from Adobe Dam, the Skunk 
Creek 100-year hydrograph is also distinguished by a flat peak of long duration. The firm 
of Erickson & Salmon, therefore, added the peak discharge from the storm drain directly 
to the Skunk Creek peak discharge, in their analysis of the 59th Avenue bridge on Skunk 
Creek. This seems quite reasonable and it is recommended that 1600 cfs be added to the 
current regulatory 100-year discharge of 12,650 cfs at  Bell Road. Thus, a design 
discharge of 14,250 cfs was used in this analysis. 

Using a revised version of the 1981 HEC-2 model, it was found that the existing bridge is 
capable of conveying the design discharge of 14,250 cfs without exceeding the current 
regulatory floodway limits. 

Using data from the above HEC-2 model, a potential depth of local scour around the .- 

bridge piers of up to ten feet, during a 100-year storm, was calculated. This implies 
that, during a 100-year storm, a local scour hole reaching the depth of existing spread 



Bell Road 
Skunk Creek Bridge July 20, 1987 

footings could develop. Clearly, this situation is potentially unsafe, and scour protection 
measures (such as rock riprap, or gabion mattresses) should be provided for the existing 
bridge. 

Alternative Plans 

The existing roadways are capable of meeting the minimum traffic capacity and service 
level requirements. However, the desirable "full roadway section" a t  this location 
consists of two 47-foot clear roadways, a 16-foot median allowing for a future left-turn 
lane, and two sidewalks; a total roadway width of 110 feet. 

As a result of the Bell Road Widening Project, three alternatives are presently under 
consideration for the Skunk Creek bridge. 

The first alternative represents the minimal treatment required. This consists of adding 
two six-foot sidewalks separated from traffic by concrete barriers, and of restoring the 
channel bed to its 1208 elevation and providing scour protection measures (probably a 
9" thick gabion mattress tied to the piers and extending over the full right-of-way 
width.) 

The second alternative is to provide the full roadway section by widening the existing 
bridge by another 36 feet and adding two sidewalks. The channel bed will also need to be 
restored to its 1208 elevation and scour protection measures installed. 

The third alternative is to demolish the existing bridge and replace i t  with a new bridge 
wide enough to accommodate the full roadway section and two sidewalks. A conceptual 
bridge design, utilizing the 1980 topo and a revised version of the 1981 HEC-2 model, 
indicates that a threespan, 246-foot-long reinforced concrete bridge would convey the 
design discharge without exceeding current regulatory floodway limits. The bridge would 
be constructed on drilled shaft foundations, eliminating the need for any significant 
scour protection measures. The design does, however, assume that the channel bed has 
been restored to its 1208 elevation. The roadway elevation was raised to 1222,  and the 
low-chord elevation was set at 1218 in the conceptual bridge design. A design headwater 
elevation of 1216 allows for about 2-feet of freeboard. 

A preliminary estimate of the relative costs of the three alternative plans is presented 
on the following page. 



Bell Road 
Skunk Creek Bridge 

Channel Improvement 
and  Scour Protection 

COMPARATIVE COSTS OF 
ALTERNATIVE PLANS 
FOR THE FUTURE 

BELL ROAD BRIDGE AT SKUNK CREEK 

Existing Existing 
Bridge Bridge New Bridge 

(74' x 295') (74' x 295') 110' x 246' 
Add Sidewalks Widen to 110' Plus Sidewalks 

& Add Sidewalks 

Sawcut  and Remove Structure  
fo r  Widening 
@ $15/sq. f t .  

Bridge Widening 
@ $55/sq. ft. 

-4- July  20, 1987 

Demolition of Existing Bridge 
@ $15/sq. ft. 

New Bridge Construction 
@ $50/sq. ft. 

Sidewalk 
@ $50/sq. f t .  

Traff ic  Control During 
Construction 

TOTALS 
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HEC-II MODEL INPUT/OUTPUT 
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I T H l S R U N E X E C U T E D 1 2 / 6 / 9 0  1 0 :  2:55 
.................................................. 

HEC2 RELEASE DATED SEP 88 UPDATED SEPT 1 9 8 9  B A ~ ~ C U P A  CO- <IS 

I ERROR CORR - 0 1 , 0 2 , 0 3  

MODIFICATION - 
.................................................. 

I 
NOTE- ASTERISK C*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L l S T  

-my CL7mlfio~ 
10-YEAR FLOWS, E X I S T I N G  

I SUMMARY PRINTOUT 

SECNO P CVSEL DEPTH ELMIN EG CRIVS VCH 10*KS XLCH SSTA TOPUID ENDST 



PAGE 140 

(- 
SECNO Q CUSEL DEPTH 

I 2.230 2200.00 1205.48 5.88 
2,230 6700.00 1209.14 9.54 

ELM I N  VCH 10*KS XLCH SST A TOPUIO EHDST 
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if./&/ 
T H I S  RUN EXECUTED j#H#b 13:06:50 

.................................................. 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIF ICATION - 50,51,52,53,54,55,56 
I BM-PC-XT VERSION 

*$*****$******$****************$****************** 

C 
T1 BELL ROAD IMPROVEMENTS, SKUNK CREEK ANALYSIS F I L E :  SKUNK1 .OAT 
T2 1000 FT. DOWNSTREAM TO 1400 FT. UPSTREAM OF BELL ROAD BRIDGE 4 (00 I dS 
1 3  SKUNK CREFK-EXISTING CQ- S u b c r i t i c a l  F l o w  

J 1  f CHECK I N Q  N I N V  I D I R  STRT METRIC H V I N S  Q WSEL FQ 

J 2  NPROF I P L O T  PRFVS XSECV XSECH FN ALLDC I8W CHN I M  ITRACE 

J 3  VARIABLE CODES FOR SUMMARY PRINTOUT 

NC .045 .045 .035 . I 0 0  .300 . O O O  . O O O  .OOO .OOO .OOO 
QT 2.000 6700.000 11000.000 .OOO . O O O  .OOO .OOO .OOO .OOO . O O O  

C R I T I C A L  DEPTH OCCURS AT CHANNEL CONTRACTION 
X I  30.000 8.000 340.000 560.000 350.000 240.000 300.000 .OOO .OOO .000 
GR 1217.100 .OOO 1217.800 190.000 1217.000 340.000 1200.000 450.000 1200.000 490.000 
GR 1212.000 560.000 1218.000 630.000 1216.000 680.000 . O O O  . O O O  .OOO .OOO 

NC .OOO .OOO .045 .OOO .OOO .OOO .OOO .OOO .OD0 .OOO 
DOWNSTREAM S I D E  OF BELL RD. 8RIDGE 
0.045 'N '  VALUE USED TO MODEL EFFECTS OF VEGETATION AT 8RIDGE 

X I  38.600 16.000 140.000 530.000 260.000 260.000 260.000 .707 .OOO .OOO 
GR 1219.000 . ,000 1216.000 140.000 1212.000 190.000 1211.000 214.000 1210.000 232.000 
GR 1209.000 273.000 1207.500 290.000 1207.500 400.000 1208.000 456.000 1208.000 457.000 
GR 1209.000 470.000 1210.000 475.000 1210.000 500.000 1211.000 510.000 1218.000 530.000 
GR 1219.100 600.000 .OOO .OOO .000 .OOO . O O O  .OOO . O O O  .OOO 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS BANK ELEV 
Q QLOB QCH QR08 A L 0 8  ACH AROB VOL TWA LEFT/RIGHT 
T I M E  VLOB VCH VR08 XNL XNCH XNR WTN ELMIN SSTA 
SLOPE 'XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

C R I T I C A L  DEPTH TO 8 E  CALCULATED AT A L L  CROSS SECTIONS 

CCHV= .I00 CEHV= .300 
*SECNO 30.000 
3720 C R I T I C A L  DEPTH ASSUMED 

C R I T I C A L  DEPTH OCCURS AT CHANNEL CONTRACTION 
30.00 8.72 1208.72 1208.72 1208.00 1211.54 2.81 .00 .00 1217.00 
11000. 0. 11000. 0. 0. 817. 0. 0. 0. 1212.00 

.OO .OO 13.46 .OO .045 .035 .045 ,000 1200.00 393.55 
.010367 350. 300. 240. 0 7 0 .OO 147.34 540.89 

3301 HV CHANGED MORE THAN HVINS 

*SECNO 38.600 
DOWNSTREAM S I D E  OF BELL RD. BRIDGE 
0.045 'N '  VALUE USED TO MODEL EFFECTS OF VEGETATION AT BRIDGE 

38.60 7.39 1214.89 1212.88 .OO 1215.17 .88 1.36 .05 1216.00 
11000. 0. 11000. 0. 0. 1459. 0. 24. 4. 1218.00 

-03 .OO 7.54 .OO ,045 .045 .045 .OOO 1207.50 108.80 
.005260 260. 260. 260. 3 15 0 .00 259.62 368.42 
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SECNO DEPTH CHSEL CRIWS WSELK EG HV H L OLOSS BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

SPECIAL BRIDGE 

50 XK XKOR COFQ RDLEN 8WC 8WP BAREA SS ELCHU ELCHD 
.90 1.56 2.60 .OO 174.00 27.00 1704.00 2.00 1207.50 1207.50 

3301  HV CHANGED MORE THAN HVINS 

CLASS A LOW FLOW 

3420BRIDGEW.S.= 1214.16BRIOGEVELOCITY=, 10.30 CALCULATED CHANNEL AREA=, 1068. 

EGPRS EGLWC H 3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD 
AREA 

.OO 1216.80 .35 0. 11000. 1704. 1916.  1218.80 1221.10 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 121  6.00 ELREA= 12  18.00 

UPSTREAM SIDE OF BELL RD. BRIDGE 
SPECIAL BRIDGE ROUTINE USED 

40.20 7 .74 1215.24 .OO .OO 1216.80 1.56 1.03 .00 1216.00 
11000. 0. 11000. 0. 0. 1097. 0.  29. 5. 1218.00 

.03 .00 10.03 .00 .OOO .045 .OOO .OOO 1207.50 74.70 
.008807 160.  160. 160. 0 0 0 .OO 186.28 260.98 

*SECNO 41.500 

3301 HV CHANGED MORE THAN HVINS 

41.50 8.76 1216.76 1214.14 
11000. 0. 11000. .o. 

. 04  .OO 7.59 .00 
.004392 130.  130. 130. 

3301  HV CHANGED MORE THAN HVINS 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q Q L 0 8  QCH QRO8 ALOE ACH AROB VOL TWA LEFT/RIGHT 
T I M E  V L 0 8  VCH VR08 XNL XNCH XNR WTN ELMIN SS TA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

3265 D I V I D E D  FLOW 

3301 HV CHANGED MORE THAN H V I N S  

7185 MINIMUM S P E C I F I C  ENERGY 
3720 C R I T I C A L  DEPTH ASSUMED 

48.40 7.33 1220.33 1220.33 .OO 1222.04 1.70 1.09 .28 1221.00 
11000. 297. 10703. 0. 135. 1010. 0. 54. 11. 1222.00 

.06 2.20 10.60 .OO .045 -035  .045 .OOO 1213.00 63.18 
.007653 240. 240. 240. 0 15 0 .00 452.09 534.27 

3301 HV CHANGED MORE THAN H V I N S  
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TH IS  RUN EXECUTED 07/29/90 13:08: 11  .................................................. 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
I8M-PC-XT VERSION 

t*********************X*******************X******* 

T I  BELL ROAD IMPROVEMENTS, SKUNK CREEK ANALYSIS 
T2 1000 FT. DOWNSTREAM TO 1400 FT. UPSTREAM OF BELL ROAD BRIDGE 
T3 SKUNK CREEK-EXISTING CONDITIONS S u b c r i t i c a l  F l o w  

J 1  ICHECK I N 0  N INV I D I R  STRT METRIC HVINS Q WSEL FQ 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS BANK ELEV 
Q QLOE QCH QR08 ALOE ACH ARO8 VOL TWA LEFT/RIGHT 
T I M E  V L 0 8  VCH VRO8 XNL XNCH XNR WIN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICOMT CORAR TOPWIO ENDST 

C R I T I C A L  DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

CCHV= .I00 CEHV= .300 
*SECNO 30.000 
3720 C R I T I C A L  DEPTH ASSUMED 

C R I T I C A L  DEPTH OCCURS AT CHANNEL CONTRACTION 
30.00 6.77 1206.77 1206.77 1208.00 1209.05 2.28 .OO .00 1217.00 
6700. 0. 6700. 0. 0. 553. 0. 0. 0. 1212.00 

.00 .OO 12.12 .OO .045 .035 .045 .OOO 1200.00 406.19 
.011153 350. 300. 240. 0 14 0 .00 123.30 529.49 

3301 HV CHANGED MORE THAN H V I N S  

3301 HV CHANGED MORE THAN H V I N S  

DOWNSTREAM S I D E  OF 8 E L L  RD. BRIDGE 
0.045 ' N '  VALUE USED TO MODEL EFFECTS OF VEGETATION AT BRIDGE 

38.60 5.75 1213.25 1211.63 .OO 1213.88 .64 1.62 .06 1216.00 
6700. 0. 6700. 0. 0. 1048. 0. 17. 4. 1218.00 

.03 .OO 6.40 .00 .045 .045 .045 .OOO 1207.50 123.29 
.ON340 260. 260. 260. 2 15 0 .OO 241.82 365.11 



SECNO DEPTH CWSEL CRIWS WSELK EG HV H L  OLOSS BANK ELEV 
Q Q l O B  QCH QROB ALOE ACH AROB VOL TWA LEFT/RIGNT 
T IME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD 
-90  1.56 2.60 .00 114.00 27.00 1704.00 2.00 1207.50 1207.50 

3301 HV CHANGED MORE THAN H V I N S  

CLASS A LOW FLOW 

3420 BRIDGE W.S.= 1212.86 BRIDGE VELOCITY=, 7.92 CALCULATED CHANNEL AREA=, 846. 

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD 
AREA 

.OO 1214.63 .24 0. 6700. 1104. 1916. 1218.80 1221.10 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 12 16.00 ELREA= 121 8.00 

UPSTREAM S I D E  OF BELL RD. BRIDGE 
SPECIAL BRIDGE ROUTINE USED 

40.20 5.99 1213.49 .OO .00 1214.63 1.14 .75 .OO 1216.00 
6700. 0. 6700. 0. 0. 783. 0. 20. 4 .  1218.00 

.04 .00 8.56 .OO .OOO .045 . O O O  .a00 1207.50 85.64 
009076 160. 160. 160. 0 0 0 . O O  172.84 258.48 

3301 HV CHANGED MORE THAN H V I N S  
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SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS BANK €LEV 
Q QL08 QCH QROB A108 ACH AROB VOL TWA LEFT/RIGHT 
TIME VL08 VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBl  XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

3301  HV CHANGED MORE THAN HVINS 

3301  HV CHANGED MORE THAN HVINS 

3301  HV CHANGED MORE THAN HVINS 

PAGE 9 



t**$$*$*****S**********Y*******d****1:**1:***1***Ir*X 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03 ,04 ,05 ,06  
MODIFICATION - 50,51,52,53,54,55,56 
I8M-PC-XT VERSION 

.................................................. 

PAGE 1 0  

T H I S  RUN EXECUTED 07/29 /90  13: 09: 1 5  

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

SKUNK CREEK-EXISTING CON 

SUMMARY PRINTOUT 

SECNO CWSEL Q QCH DEPTH VCH TOPWID 10K*S XECH1 XICE2 



SKUNK CREEK-EXISTING CON 

SUMMARY PRINTOUT TABLE 100 

SECNO EGLWC ELLC EGPRS ELTRD QPR QWEIR CLASS 

PAGE 1 1  

H3 DEPTH CWSEL VCH E 



I 
SUMYARY OF ERRORS AND SPECIAL MOTES 

CAUTION SECNO= 3 0 . 0 0 0  PROFILE- 1 C R I i i C A L  DEPTH ASSUMED 
CAUTION SECNO= 30 .000  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

I CAUTION SECNO. 48 .400  PROFILE; 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 4 8 . 4 0 0  PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

PAGE 1 2  



07/29/90 13: 12:58 PAGE 1 

T H I S  RUN EXECUTED 0 13:13:15 
.................................................. 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIF ICATION - 50,51,52,53,54,55,56 
I8M-PC-XT VERSION 

................................................... 

C 
TI BELL ROAD IMPROVEMENTS, SKUNK CREEK ANALYSIS F I L E :  SKUNK1 .DAT 
T2 1000 FT. DOWNSTREAM TO 1400 FT. UPSTREAM OF BELL ROAD BRIDGE QldC = ( ~ o o o c . ( ~  
T3 SKUNK CREEK-EXISTING CONDITIONS S u b c r i t i c a l  Flow 

J 1  ICHECK INQ N I N V  I D I R  STRT METRIC HVINS Q WSEL FQ 

J 2  NPROF I P L O T  PRFVS XSECV XSECH FN ALLOC 18W CHN I #  ITRACE 

J 3  VARIABLE CODES FOR SUMMARY PRINTOUT 

NC .045 .045 ,035 . I 0 0  .300 .OOO .OOO .OOO . O O O  . O O O  
QT 2.000 6800.000 13000.000 .OOO .OOO .OOO .OOO ,000 .OOO . O O O  

C R I T I C A L  DEPTH OCCURS AT CHANNEL CONTRACTION 
X I  30.000 8.000 340.000 560.000 350.000 240.000 300.000 . O O O  .OOO ,000 
GR 1217.100 .OOO 1217.800 190.000 1217.000 340.000 1200.000 450.000 1200.000 490.000 
GR 1212.000 560.000 1218.000 630.000 1216.000 680.000 .OOO .OOO .000 .DO0 

NC .OOO .OOO .045 .OOO .OOO .OOO .OOO ,000 ,000 .OOO 
DOWNSTREAM S I D E  OF BELL RD. BRIDGE 
0.045 'N '  VALUE USED TO MODEL EFFECTS OF VEGETATION AT BRIDGE 

X I  38.600 16.000 140.000 530.000 260.000 260.000 260.000 .707 .000 . O O O  
GR 1219.000 . O O O  1216.000 140.000 1212.000 190.000 1211.000 214.000 1210.000 232.000 
GR 1209.000 273.000 1207.500 290.000 1207.500 400.000 1208.000 456.000 1208.000 457.000 
GR 1209.000 470.000 1210.000 475.000 1210.000 500.000 1211.000 510.000 1218.000 530.000 
GR 1219.100 600.000 .OOO .OOO .DO0 .OOO .OOO ,000 .OOO .OOO 



m o o o z  n o x  o o o z  o o x z  mox m o x  w m m x x x  
C W W W  W W -  X7;OW ; O W 4 n  W W  W W d  - + + + C O N  

rn 
m 

-.a 4 4 

N N N 
4 d 

N N 
A d 4  
N N N  - 4 A 4 A N N N N 

d 

N - N u l  -NU, N - N P  - N P  N N 
(U - 

u l u l c n ~  4 ~ -  w a - m  
0 - P  0 - P  ( U C O  4 P . . , . .  . . .  . . .  . . .  . . . .  O O ? .  . . O D ~ W  m w -  0 - O D O  o , . . * . .  

O O O O O  0 0 0  0 0 0 -  o u l 0 0  0 0 0  00ul P O O O O N m C ~  
0 0 0 0 0  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  0 0 0 0 0 0 v v 0  
0 0 0 0 0  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  O O O O O O P ? ~ O  = s 

P 4 

4 4 
P m 

ul cn W W W N (U N 
C > 

N O D  W 4 -  - OD 4 m  0 -.A A,.... m  
x 

0 0 N O C O O Q N Q O  . . .  . . .  . . .  . . . . . .  . . . . .  . . . .  . . . .  O O D u l O O D U 3  E%;- 
0 0 0 0 0  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  0 m 0 0 0 0 0 0 u l  
O O O O O  0 0 0  o a o o  0 0 0 0  0 0 0  0 0 0  o o o o o o m m m  
0 0 0 0 0  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  0 0 0 0 0 0 " ~ 0  

4 4 

-- .. 
-.....-.A 4 4 4  4 A d 4 4 4 4 

0 

N N N  N N N  N N N W  N N N  N N 4  C O N  OlNN 
c m  

N - N u l  N N 4  N A N N  - 4 0  
- 4 - 0  c n w o  

- 4 -  0 -  
0 --a 0 

c a d -  
o m -  2 = 

. . . a .  . . .  . . . .  p y O .  . . .  ?'?. - Z r y  . . . . . . m  
0 0 0 0 0  0 0 0  W Q O O  - 0 0 0  0 0 0  0 0 0  0 ~ ~ 0 0 0  
o o o o o  0 0 0  a m 0 0  O O O W  0 0 0  0 0 0  0 0 0 0 0 0 C ~ ~  
0 0 0 0 0  0 0 0  0 0 0 0  0 0 0 u l  0 0 0  0 0 0  0 0 0 0 0 0 ~ . 0  

rn 

A d d  
- 

ulN P 07-01 + a  "7 W - P  W - P  N N ( U P -  N 
0 

m - u l o  m ~ m  N - c o c n  u . ~ m  - P O  o m -  m a -  - h 

0 0 0 0  0 0 0  O O u l O  ululo m o o  m a w  o m -  m m . . .  . . .  . . . . . .  . . . . .  . . . .  . . . .  , . . 
0 0 0 0 0  0 0 0  0 0 0 0  0 0 0 -  0 0 0  0 0 0  P 0 0 0 m 0  
0 0 0 0 0  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  O O O O O O  
0 0 0 0 0  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  0 0 0 0 0 0  

A d d 

N N W  N N N  4 N N N  A 4 N N W  A 2 4 - A 4 

d 

4 - 0  N N m  - U P  - N o  
N N -  N N 4  N N -  r.,- 

m - 0  u l-0 W O O  - 0 0  
N N W  4 - W  h ) N P  N m  . . .  . . . .  . . .  . . . . . .  . . . . .  . . . .  0 0 0  0 0 0  0 0 0  - 0  . , .  

0 0 0 0 0  4 0 0  0 0 0 0  0 - O W  u l P O  0 0 0  0 P 0 0 - 0  
0 0 0 0 0  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  0 0 0 0 0 0  
0 0 0 0 0  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  0 0 0 0 0 0  

W W 4 N N  P 4 N  P N W  P A -  ---..A A A 

0 - 0  - 4 - m  W O D P  m o o  
N N 
4 A 

A 

oulo 0 0 0  0 0 0  0 0 0  
o m w  ' - o w  
0 0 0  m o o  m  (P . . . . . .  . . . .  . . . . .  . . . .  0') 

0 . . .  N . . .  . . .  4 

0 0 0 0 o  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  O O D ~ O O O  
0 0 0 0 0  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  0 0 0 0 0 0  

0 

a 0 0 0 0  0 0 0  0 0 0 0  O O O Q  0 0 0  0 0 0  0 0 0 0 0 0  
0 
0 

d d d 

N N 
d 4 4 4 A 4 

N N N  N N W  P N 4 

d 

2 2 2  - cn 44- - 4 0  ! z G  2 2 s  ul- m 
4 

P 0 0 0  4-0 . . .  . . . . . .  . . . . .  4 m  0 
0 . , , , " "P  Y ' f P ,  P . . .  

O O O O O  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  0 0 0 0 0 0  
9 0 0 0 0  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  0 0 0 0 0 0  

0 

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

W - A  N P N ul N W N - 4 

U3 0 -4 Cn cO N 4 0 W O  
N 4 

0 0 0 0 ul . . . . . .  0 . . . . .  . . . .  To P 

N CO - . .  . Y o .  , . .  . . .  0 0  - h) 

0 0 0 0 0  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  O P O O W 4  
0 0 0 0 0  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  o o o o w o  

0 

0 0 0 0 0  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  0 0 0 0 4 4  
0 
0 

4 ...A 

N N 
4 

N 
A 4 4 

N N 
4 

N N 
A d 

N 
4 A 

N N N h) 
4 

N - N N N 4 0 - 0 0 - N 

ul Cn P N - 0 P . . . . . .  . . . . .  . . . .  m  (D OD 
m Lo 

0 . , . .  . . .  . . .  . . .  4 

o o o o o  o o o  0 0 0 0  0 0 0 0  o o o  o o o  o o m a 4 0  
0 0 0 0 0  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  0 0 0 0 0 0  

ul 

O O O O O  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  0 0 0 0 ~ 0  
0 
0 

P - P ul W ul W W N 4 

A 

ul N 
4 

0 m W ul N U3 W cn P 01 w -  
N 

0 0 0 0 0 0 0 . . . . . .  . . . . .  . . . .  . . . .  0 wcn 
0 N 

0 . . .  . . .  , . .  4 

0 0 0 0 0  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  0 0 0 0 0 0  
c 3 0 0 0 0  0 0 0  0 0 0 0  0 0 0 0  0 0 0  O O Q  0 0 0 0 0 0  

01 

O O O O O  0 0 0  0 0 0 0  0 0 0 0  0 0 0  0 0 0  0 0 0 0 0 0  
0 
0 



SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
T IME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

C R I T I C A L  DEPTH TO 8 E  CALCULATED AT A L L  CROSS SECTIONS 

CCHV= .I00 CEHV= .300 
*SECNO 30.000 
3720 C R I T I C A L  DEPTH ASSUMED 

C R I T I C A L  DEPTH OCCURS AT CHANNEL CONTRACTION 
30.00 9.47 1209.47 1209.47 1208.00 1212.50 3.03 .00 .OO 1217.00 
13000. 0. 13000. 0. 0. 931. 0. 0. 0. 1212.00 

.OO .00 13.96 .00 .045 .035 .045 .OOO 1200.00 388.70 
.010167 350. 300. 240. 0 10 0 .OO 156.56 545.26 

3301 HV CHANGED MORE THAN H V I N S  

*SECNO 38.600 
DOWNSTREAM S I D E  OF BELL RD. BRIDGE 
0.045 'N '  VALUE USED TO MODEL EFFECTS OF VEGETATION AT BRIDGE 

38.60 8.10 1215.60 1213.38 .00 1216.57 .97 1.29 .05 1216.00 
13000. 0. 13000. 0. 0. 1647. 0. 28. 4. 1218.00 

.03 .OO 7.90 .OO .045 .045 .045 .OD0 1207.50 102.50 
,005107 260. 260. 260. 3 15 0 .OO 267.36 369.86 
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SECNO DEPTH CWSEL CRIWS WSELK EG I Q 

HV H L OLOSS BANK ELEV 
QLO9 QCH QROB ALOB ACH AR08 VOL TWA LEFT/RIGHT 

T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

( SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN 8WC 8WP 8AREA SS ELCHU ELCHD 

I .90 1.56 2.60 .00 174.00 27.00 1704.00 2.00 1207.50 1207.50 

*SECNO 40.200 

( 3301 HV CHANGED MORE THAN H V I N S  

CLASS A LOW FLOW 

I 3420 BRIDGE W.S.; 1214.72 SRIDGE VELOCITY=. 11.15 CALCULATED CHANNEL AREA=, 11 66. 

I EGpRs 

EGLWC H3 QWEI R QLOW BAREA TRAPEZOID ELLC ELTRD 
AREA 

.OO 1217.70 .39 0. 13000. 1704. 1916. 1218.80 1221.10 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 121 6.00 ELREA= 1218.00 

I UPSTREAM S I D E  OF BELL RD. 8RIDGE 
SPECIAL BRIDGE ROUTINE USED 

40.20 8.49 1215.99 .00 .OO 1217.70 1.71 1.13 .OO 1216.00 I 13000. 0. 13000. 0. 0. 1238. 0. 33. 5. 1218.00 
.03 .OO 10.50 .00 ,000 .045 .OOO .OOO 1207.50 70.06 

*SECNO 4 1 .500 

3301 HV CHANGED MORE THAN H V I N S  

*SECNO 43.000 

I 3265 D I V I D E D  FLOW 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS BANK €LEV 
Q Q L 0 8  QCH OR08 ALOE ACH AROB VOL TWA LEFT/RIGHT 
T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN H V I N S  

3265 D I V I D E D  FLOW 

3280 CROSS SECTION 46.00 EXTENDED .55 FEET 

3301 HV CHANGED MORE THAN H V I N S  

3265 D I V I D E D  FLOW 

3301 HV CHANGED MORE THAN H V I N S  

7185 MINIMUM S P E C I F I C  ENERGY 
3720 C R I T I C A L  DEPTH ASSUMED 

48.40 7.99 1220.99 1220.99 .OO 1222.58 1.60 
13000. 937. 12063. 0. 318. 1149. 0. 

.06 2.95 10.50 .OO .045 .035 .045 
.DO6794 240. 240. 240. 0 16 0 

PAGE 5 



SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS BANK ELEV 
Q L 0 8  QCH QR08 A L 0 8  ACH AR08 VOL TWA LEFT/RIGHT 

!ME YLOB VCH VR08 XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

I 
I 3 3 0 1  HV CHANGED MORE THAN H V I N S  

PAGE 6 



PAGE 7 

THIS RUN EXECUTED 07/29/90 13: 14:40 
.................................................. 

I HEC2 RELEASE DATED NOV 76  UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 

I I8M-PC-XT VERSION 
$Lt*k*t$k$Y$*t*Xt*****f****1dki*jcd*t****k****Xd*** 

BELL ROAD IMPROVEMENTS, SKUNK CREEK ANALYSIS 
1000 FT. DOWNSTREAM TO 1400 FT. UPSTREAM OF BELL ROAD BRIDGE 

T3 SKUNK CREEK-EXISTING CONDITIONS S u b c r i t i c a l  Flow 

J 1  ICHECK INQ NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

0 .  2.  0. 0. -1.000000 .OO .O 0. 1208.000 .OOO 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHN I Fl ITRACE 



SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS BANK ELEV 
Q QLO% QCH QR08 ALOE ACH AROE VOL TWA LEFT/RIGHT 
T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

C R I T I C A L  DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

CCHV= .I00 CEHV= .300 
*SECNO 30.000 
3720 C R I T I C A L  DEPTH ASSUMED 

C R I T I C A L  DEPTH OCCURS AT CHANNEL CONTRACTION 
30.00 6.82 1206.82 1206.82 1208.00 1209.12 2.30 
6800. 0. 6800. 0. 0. 559. 0. 
.00 .00 12.16 .OO .045 .035 .045 

.011138 350. 300. 240. 0 14 0 

3301 HV CHANGED MORE THAN H V I N S  

3301 HV CHANGED MORE THAN H V I N S  

DOWNSTREAM S I D E  OF B E L L  RD. BRIDGE 
0.045 ' N f  VALUE USED TO MODEL EFFECTS OF VEGETATION AT BRIDGE 

38.60 5.79 1213.29 1211.67 .OO 1213.93 .64 1.62 .06 1216.00 
6800. 0. 6800. 0. 0. 1058. 0. 17. 4. 1218.00 
-03 .OO 6.43 .OO .045 .045 .045 .OOO 1207.50 122.93 

.005345 260. 260. 260. 2 15 0 .OO 242.26 365.19 
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SECNO DEPTH CWSEL CRIWS WSELK EG I HV H L  OLOSS BANK ELEV 
QLOB QCH QR08 ALOE ACH AROB VOL TWA LEFT/RIGHT 

T I M E  V L 0 8  VCH VR08 XNL XNCH XNR WTN ELM I N  SSTA 

I 
SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICONT CORAR TOPWID ENDST 

I SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD 

1 3301 HV CHANGED MORE THAN HVINS 

CLASS A LOW FLOW 

( 3420 BRIDGE W:S.= 1212.89 BRIDGE VELOCITY=, 7.99 CALCULATED CHANNEL AREA=, 851. 

I EGPRS EGLWC H 3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD 
AREA 

.OO 1214.69 .25 0. 6800. 1704. 1916. 1218.90 1221.10 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 121 6.00 ELREA= 121 8.00 

I UPSTREAM S I D E  OF BELL RO. BRIDGE 
SPECIAL BRIDGE ROUTINE USED 

40.20 6.04 1213.54 .00 .OO 1214.69 1.15 .76 .00 1216.00 1 6800. 0. 6800. 0. 0. 790. 0. 20. 4. 1218.00 
.04 . O O  8.61 .OO .OOO .045 .OOO .OOO 1207.50 85.37 

*SECNO 43.000 

I 3301 HV CHANGED MORE THAW HVINS 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOE ACH ARO8 VOL TWA LEFT/RIGHT 
TIME VL08 VCH VR08 XNL XNCH XNR WTN ELMIN SST A 
SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

3301 HV CHANGED MORE THAN HVINS 

3301 HV CHANGED MORE THAN HVINS 

PAGE 10 



NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

SKUNK CREEK-EXISTING CON 

SUMMARY PRINTCUT 

SECNO CWSEL Q QCH DEPTH VCH TOPWID lOK*S XECHI XICE2 

*******XX*b****Y************************t******~** 

HEC2 RELEASE DATED NOV 7 6  UPDATED MAY 1904 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
I8M-PC-XT VERSION 

.................................................. 

PAGE 1 1  

THIS RUN EXECUTED 07 /29 /90  13:15:47 



07/29/90 13: 12:58 PAGE 12 

SKUNK CREEK-EXISTING CON 

SUMMARY PRINTOUT TABLE 1 0 0  

SECNO EGLWC ELLC EGPRS ELTRD QPR QWEIR CLASS H 3  DEPTH CWSEL VCH EG 



I 
SUMMARY OF ERRORS AND SPECIAL NOTES 

1 CAUTION SECIO; 30.000 PROFILE; 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 30.000 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 

( CAUTION SECNO; 48.400 PROFILE; 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 48.400 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 

PAGE I3 



PAGE 1 

ulg', 
T H I S  RUN EXECUTED 12:53:51 

.................................................. 

I HEC2 RELEASE DATED NOV 1 6  UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIF ICATION - 50,51,52,53,54,55,56 

I IBM-PC-XT VERSION 
.................................................. 

I TI BELL ROAD IMPROVEMENTS, SKUNK CREEK ANALYSIS F I L E :  SKUNK2.DAT 
T2 1000 FT.  DOWNSTREAM TO 1400 FT. UPSTREAM OF BELL ROAD BRIDGE Q t C 3  = / 1 , 0 0 ~ &  

SKUNK CREEK-IMPROVED BRIDGE OPENING CONDITION S u b c r i t i c a l  F l o w  

J 1  ICHECK INQ N I N V  I D I R  STRT METRIC H V I N S  Q WSEL FQ 

I 0. 3. 0. 0. -1.000000 .OO .O 0. 1208.000 .OOO 

I J 2  NPROF I P L O T  PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1 .ooo ,000 -1.000 .ooo .ooo .000 -1.000 .ooo .ooo .ooo 

( J 3  VARIABLE CODES FOR SUMMARY PRINTOUT 

QT 2.000 6100.000 11000.000 .OOO .OOO 
C R I T I C A L  DEPTH OCCURS AT CHANNEL CONTRACTION I X I  30.000 8.000 340.000 560.000 350.000 

GR 1211.100 ,000 1217.800 190.000 1211.000 

I GR 1212.000 560.000 1218.000 630.000 1216.000 

X I  33.000 9.000 240.000 455 .OOO 311.000 
GR 1217.000 . O O O  1211.000 180.000 1213.000 

I GR 
1203.000 380.000 1204.000 430.000 1212.000 

DOWNSTREAM S I D E  OF BELL RD. BRIDGE I X I  . 38.600 14.000 140.000 530.000 260.000 260.000 260.000 ,701 .OOO .OOO 
GR 1219.000 .OOO 1216.000 140.000 1208.500 190.000 1208.500 256.500 1207.500 258.000 
GR 1207.500 357.000 1208.500 358.000 1208.500 451.000 1209.000 470.000 1210.000 475.000 

I GR 
1210.000 500.000 1211.000 510.000 1218.000 530.000 1219.100 600.000 .OOO .OOO 



PAGE 2 

I .900 
1.560 2.600 .000 174.000 

UPSTREAM S I D E  OF BELL  RD. BRIDGE 
S P E C I A L  BRIDGE ROUTINE USED 
CONCRETE CHANNEL BOTTOM L I N I N G  THROUGH BRIDGE 1 X I  40.200 . O O O  ,000 .OOO 160.000 

X2 . O O O  . O O O  1.000 1218.800 1221.100 
.ooo .ooo .ooo .ooo 

8.000 1 ii l",ooo .000 1219.600 1219.000 140.000 
8T 191.000 1219.600 1218.800 456.000 1220.400 

I B T  1220.400 1218.000 600.000 1220.400 1220.000 

X I  41.500 10.000 . O O O  243.000 130.000 
GR 1219.000 . O O O  1211.000 65.000 1210.000 

I GR 
1208.000 205.000 1209.000 208.000 1210.000 



SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS BANK ELEV 
Q QLOB QCH QROB A 1 0 9  ACH AROB VOL TWA LEFT/RIGHT 
T IME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

C R I T I C A L  DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

CCHV= .I00 CEHV= .300 
*SECNO 30.000 
3720 C R I T I C A L  DEPTH ASSUMED 

C R I T I C A L  DEPTH OCCURS AT CHANNEL CONTRACTION 
30.00 8.72 1208.72 1208.72 1208.00 1211.54 2.81 .OO .OO 1217.00 
11000. 0. 11000. 0. 0. 817. 0. 0. 0. 1212.00 

.OO .OO 13.46 .OO .045 .035 .045 .OOO 1200.00 393.55 
.010367 350. 300. 240. 0 7 0 .00 147.34 540.89 

3301 HV CHANGED MORE THAN H V I N S  

3301 HV CHANGED MORE THAN H V I N S  

DOWNSTREAM S I D E  OF BELL RD. BRIDGE 
38.60 7.08 1214.58 1212.51 .OO 1215.41 .83 1 .OO .05 1216.00 
11000. 0. 11000. 0. 0. 1501. 0. 25. 4. 1218.00 

.03 .OO 7.33 .OO .045 .035 .045 .OOO 1207.50 105.65 
.002945 260. 260. 260. 2 19 0 .OO 262.16 367.81 
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SECNO DEPTH CWSEL CRIWS WSELK EG H V H L OLOSS BANK €LEV 
Q QLOB QCH QROB ALOE ACH AR08 VOL TWA L€FT/RIGHT 
T IME VLOB VCH VR08 XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN 8WC 8WP BAREA SS ELCHU ELCHD 
.90 1.56 2.60 .OO 174.00 27.00 1704.00 2.00 1207.50 1207.50 

3301 HV CHANGED MORE THAN H V I N S  

CLASS A LOW FLOW 

3420 BRIDGE W.S.= 1213.56 BRIDGE VELOCITY=, 11.40 CALCULATED CHANNEL AREA=,' 965. 

EGPRS EGLWC H 3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD 
AREA 

.OO 1216.40 .33 0. 11000. 1704. 1916. 1218.80 1221.10 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1216.00 ELREA= 121 8.00 

UPSTREAM S I D E  OF BELL RD. BRIDGE 
SPECIAL BRIDGE ROUTINE USED 
CONCRETE CHANNEL BOTTOM L I N I N G  THROUGH BRIDGE 

40.20 7.41 1214.91 .OO .OO 1216.40 1.49 .99 .OO 1216.00 
11000. 0. 11000. 0. 0. 1122. 0. 29. 5. 1218.00 

.03 .OO 9.80 .00 .OOO .035 .OOO * .DO0 1207.50 73.61 
.005010 160. 160. 160. 0 0 0 .OO 186.90 260.51 

3301 HV CHANGED MORE THAN H V I N S  

7185 MINIMUM S P E C I F I C  ENERGY 
3720 C R I T I C A L  DEPTH ASSUMED 

43.00 8.24 1216.24 1216.24 .00 1218.77 2.53 .83 .39 1220.40 
11000. 0. 11000. 0. 0. 862. 0. 36. 6. 1220.50 

.04 .00 . 12.77 .OO .045 .035 .045 .OOO 1208.00 215.99 
.a10839 130. 130. 130. 0 8 0 .OO 173.87 389.86 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TWA LEFT/RIGHT 
T I M E  V L 0 8  VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

3265 D I V I D E D  FLOW 

3301 HV CHANGED MORE THAN H V I N S  

3265 D I V I D E D  FLOW 

3301 HV CHANGED MORE THAN H V I N S  

7185 MINIMUM S P E C I F I C  ENERGY 
3720 C R I T I C A L  DEPTH ASSUMED 

48.40 7.33 1220.33 1220.33 .OO 1222.04 1.70 1 .13 .27 1221.00 
11000. 297. 10703. 0. 135. 1009. 0. 52. 11. 1222.00 

.06 2.20 10.60 .OO .045 .035 .045 .OOO 1213.00 63.21 
.007654 240. 240. 240. 0 15 0 .OO 452.05 534.27 

3301 HV CHANGED MORE THAN H V I N S  
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THIS RUN EXECUTED 07/29/90 12:55: 10  
.................................................. 

HEC2 RELEASE DATED. NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBM-PC-XT VERSION 

************************X************************* 

T I  BELL ROAD IMPROVEMENTS, SKUNK CREEK ANALYSIS 
T2 1000  FT. DOWNSTREAM TO 1400 FT. UPSTREAM OF BELL ROAD BRIDGE 
T3 SKUNK CREEK-IMPROVED BRIDGE OPENING CONDITION S u b c r i t i c a l  F l o w  

J 1  ICHECK I N Q  NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC I8W CHNIM ITRACE 



SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS BANK ELEV 
Q QLO8 QCH QROB ALO8 ACH AROB VOL TWA LEFT/RIGHT 
T IME VLOB VCH VR08 XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

C R I T I C A L  DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

CCHV= .I00 CEHV= .300 
*SECNO 30.000 
3720 C R I T I C A L  DEPTH ASSUMED 

C R I T I C A L  DEPTH OCCURS AT CHANNEL CONTRACTION 
30.00 6.77 1206.77 1206.77 1208.00 1209.05 2.28 .OO .00 1217.00 
6700. 0. 6700. 0. 0. 553. 0. 0. 0. 1212.00 

.00 .00 12.12 .OO .045 ,035 .045 .OOO 1200.00 406.19 
.011153 350. 300. 240. 0 14 D .OO 123.30 529.49 

\ 

3301 HV CHANGED MORE THAN HVINS 

3301 HV CHANGED MORE THAN H V I N S  

DOWNSTREAM S I D E  OF BELL RD. BRIDGE 
38.60 5.37 1212.87 1211.36 .00 1213.49 .62 1.23 .06 1216.00 
6700. 0. 6700. 0. 0. 1061. 0. 17. 4. 1218.00 

.03 .OO 6.32 .OO .045 .035 .045 .OOO 1207 .50 113.75 
.003269 260. 260. 260. 2 15 0 .OO 250.59 364.34 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS BANK ELEV 
Q Q L 0 8  QCH QR08 A L 0 8  ACH A 2 0 8  VOL TWA LEFT/RIGHT 
T I M E  VLOB VCH VR08 XNL XNCH XNR WTN ELMIN SST A 
SLOPE X L 0 8 L  XLCN XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN 8WC 8WP BAREA SS ELCHU ELCHD 
.90 1.56 2.60 .OO 174.00 27.00 1704.00 2.00 1207.50 1207.50 

*SEEN0 40.200 
CLASS A LOW FLOW 

3420 BRIDGE W.S.= 1212.32 BRIDGE VELOCITY=, 8.88 CALCULATED CHANNEL AREA=, 754. 

EGPRS EGLWC H 3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD 
AREA 

.OO 1214.22 .25 0. 6700. 1704. 1916. 1218.80 1221.10 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1216.00 ELREA= 1218.00 

UPSTREAM S I D E  OF BELL RD. BRIDGE 
SPECIAL 8RIDGE ROUTINE USED 
CONCRETE CHANNEL 80TTOM L I N I N G  THROUGH 8RIDGE 

40.20 5.62 1213.12 .00 .OO 1214.22 1.10 .73 .OO 1216.00 
6700. 0. 6700. 0. 0. 794. 0. 20. 5. 1218.00 

.04 .OO 8.43 .OO .OOO .035 ,000 .OOO 1207.50 79.59 
.005495 160. 160. 160. 0 0 0 .OO 178.36 257.95 

3301 HV CHANGED MORE THAN H V I N S  

7185 MINIMUM S P E C I F I C  ENERGY 
3720 C R I T I C A L  DEPTH ASSUMED 

43.00 6.52 1214.52 1214.52 ,00 1216.55 2.03 .90 .33 1220.40 
6700. 0. 6700. 0. 0. 586. 0. 25. 6. 1220.50 

.05 .00 11.43 .00 .045 .035 .045 .OOO 1208.00 239.13 
.011556 130. 130. 130. 0 8 0 .OO 146.64 385.77 

PAGE 8 



SECNO DEPTH CWSEL CRIWS WSELK EG HV H L  OLOSS BANK ELEV 
Q QLOB QCH QROB ALOE ACH AR08 VOL TWA LEFT/RIGHT 
T I M E  V L 0 8  VCH VROB XNL XNCH XNR WTM ELMIN SST A 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

3 2 6 5  D I V I D E D  FLOW 

3 3 0 1  HV CHANGED MORE THAN HVINS 

3 3 0 1  HV CHANGED MORE THAN H V I N S  

3 3 0 1  HV CHANGED MORE THAN HVINS 

PAGE 9 
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THIS RUN EXECUTED 07/29/90 12:56: 15 .................................................. 
NEC2 RELEASE DATED NOV 76  UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
I BM-PC-XT VERSION 

.................................................. 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

SKUNK CREEK-IMPROVED BRI  

SUMMARY PRINTOUT 

SECNO CWSEL Q QCH DEPTH VCH TOPWID 10K*S XECH1 XICE2 



SKUNK CREEK-IMPROVED 8RI 

SUMMARY PRINTOUT TABLE 100 

SECNO EGLWC ELLC EGPRS 

.oo 

. o o  

ELTRD QPR 

1221.10 11000.00 
1221.10 6700.00 

QWEIR 

.00 

.oo 

CLASS 

1.00 
1.00 

DEPTH 

7 . 4  1 
5.62 

PAGE 11 

CWSEL VCH EG 



SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 30.000 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 30.000 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 43.000 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 43.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 43.000 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 43.000 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 48.400 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 48.400 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

PAGE 12  



PAGE 1 

, 3 / 4 q ,  
T H I S  RUM EXECUTED FR$H+W 00:44:09 

.................................................. 
I HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 

ERROR CORR - 01,02,03,04,05,06 
MODIF ICATION - 50,51,52,53,54,55,56 

I I8M-PC-XT VERSION .................................................. 

I 
TI BELL ROAD IMPROVEMENTS, SKUNK CREEK ANALYSIS F I L E :  SKUNKZ. DAT 
T2 1000 FT. DOWNSTREAN TO 1400 FT. UPSTREAM OF BELL ROAD BRIDGE & [t?b ' 4 

I T3 
SKUNK CREEK-IMPROVED BRIDGE OPENING CONDITIOY S u b c r i t i c a l  Flow 

J 1  ICHECK I N Q  N I N V  I D I R  STRT METRIC H V I N S  Q WSEL FQ 

I 0. 3. 0. 0. -1.000000 .OO .O 0. 1208.000 .OOO 

I J 2  NPROF I P L O T  PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1.000 .ooo -1.000 ,000 .ooo .ooo -1.000 .000 .ooo  .ooo 

1 J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

I NC 
.045 .045 .035 . I 0 0  .300 .OOO .OOO .OOO . O O O  . O O O  

QT 2.000 6800.000 13000.000 .OOO .OOO .OOO ,000 .OOO ,000 .OOO 
C R I T I C A L  DEPTH OCCURS A T  CHANNEL CONTRACTION I X I  30.000 8.000 340.000 560.000 350.000 240.000 300.000 .OOO .OOO .OOO 

GR 1217.100 .OOO 1217.800 190.000 1217.000 340.000 1200.000 450.000 1200.000 490.000 

I GR 1212.000 560.000 1218.000 630.000 1216.000 680.000 .OOO .OOO ,000 .OOO 

DOWNSTREAM S I D E  OF BELL RD. BRIDGE 
X I  38.600 14.000 140.000 530.000 260.000 260.000 260.000 ,707 .OOO .OOO 
GR 1219.000 .000 1216.000 140.000 1208.500 190.000 1208.500 256.500 1207.500 258.000 
GR 1207.500 357.000 1208.500 358.000 1208.500 457.000 1209.000 470.000 1210.000 475.000 I GR 1210.000 500.000 1211.000 510.000 1218.000 530.000 1219.100 600.000 .OOO .OOO 



PAGE 2 

.go0 1.560 2.600 .000 174.000 
UPSTREAM S I D E  OF BELL RD. BRIDGE 
SPECIAL BRIDGE ROUTINE USED 
CONCRETE CHANNEL BOTTOM L I N I N G  THROUGH 8RIDGE I X I  40.200 ,000 .OOO . O O O  160.000 

X2 .OOO .OOO 1.000 1218.800 1221.100 
.ooo .000 .ooo -000 

8.000 I :: l".ooo .OOO 1219.600 1219.000 140.000 
8T 191.000 1219.600 1218.800 456.000 1220.400 

I BT 1220.400 1218.000 600.000 1220.400 1220.000 

X I  41.500 10.000 .OOO 243.000 130.000 
GR 1219.000 .OOO 1211.000 65.000 1210.000 
GR 1208.000 205.000 1209.000 208.000 1210.000 



SECNO DEPTH CWSEL CRIWS WSELK EG HV H L  OLOSS BANK €LEV 
Q QLOB QCH QR08 ALOE ACH A 8 0 8  VOL TWA LEFT/RIGHT 
T IME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

C R I T I C A L  DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

CCHV= .I00 CEHV= .300 
*SECNO 30.000 
3720 C R I T I C A L  DEPTH ASSUMED 

C R I T I C A L  DEPTH OCCURS AT CHANNEL CONTRACTION 
30.00 9.47 1209.47 1209.47 1208.00 1212.50 3.03 .00 .OO 1217.00 
13000. 0. 13000. 0. 0. 931. 0. 0. 0. 1212.00 

.OO .OO 13.96 .OO .045 .035 .045 .OOO 1200.00 388.70 
.010167 350. 300. 240. 0 10 0 .OO 156.56 545.26 

3301 HV CHANGED MORE THAN HVINS 

3301 HV CHANGED MORE THAN HVINS 

DOWNSTREAM S I D E  OF BELL RD. BRIDGE 
38.60 7.82 1215.32 1212.99 .OO 1216.23 .91 .94 .05 1216.00 
13000. 0. 13000. 0. 0. 1696. 0. 28. 4. 1218.00 

.03 .OO 7.66 .00 .045 . .a35 .Oh5 .OOO 1207.50 102.17 
.002810 260. 260. 260. 2 19 0 .00 267.13 369.30 

PAGE 3 



SECNO DEPTH CWSEL CRIWS WSELK EG HV H L  OLOSS BANK ELEV 
Q QLOB QCH QROB ALOE ACH AR08 VOL TWA LEFT/RIGHT 
T IME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

SPECIAL BRIDGE 

S 8  XK XKOR COFQ RDLEN 8WC 8WP 8AREA SS ELCHU ELCHD 
.90 1.56 2.60 .OO 174.00 27.00 1704.00 2.00 1207.50 1207.50 

3301 HV CHANGED MORE THAN H V I N S  

CLASS A LOW FLOW 

3420 BRIDGE W.S.= 1214.07 BRIDGE VELOCITY=, 12.36 CALCULATED CHANNEL AREA=, 1052. 

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRO 
AREA 

.OO 1217.31 .36 0. 13000. 1704. 1916. 1218.80 1221.10 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 1216.00 ELREA= 1218.00 

UPSTREAM S I D E  OF BELL RD. BRIDGE 
SPECIAL BRIDGE ROUTINE USED 
CONCRETE CHANNEL BOTTOM L I N I N G  THROUGH BRIDGE 

40.20 8.17 1215.67 .00 -00 1217.31 1.64 1.08 .00 1216.00 
13000. 0. 13000. 0. 0. 1266. 0. 33. 5. 1218.00 

.03 .OO 10.27 .OO . O O O  .035 .OOO . O O O  1207.50 71.07 
.004814 160. 160. 160. 0 0 0 . O O  190.53 261.60 

3301 HV CHANGED MORE THAN H V I N S  

7185 MINIMUM S P E C I F I C  ENERGY 
3720 C R I T I C A L  DEPTH ASSUMED 

43.00 8.84 1216.84 1216.84 .OO 1219.64 2.80 .81 .44 1220.40 
13000. 0. 13000. 0. 0. 968. 0. 41. 6. 1220.50 

.04 .OO 13.43 .OO .045 .035 .a45 .OOO 1208.00 207.95 
.011013 130. 130. 130. 0 8 0 .OO 183.34 391.28 

PAGE 4 



SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TWA LEFT/RIGHT 
T I M E  V L 0 8  VCH VR08 XNL XNCH XNR WTN ELMIN SSTA 
SLOPE X L 0 8 L  XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

3265 D I V I D E D  FLOW 

3280 CROSS SECTION 46.00 EXTENDED .53 FEET 

3301 HV CHANGED MORE THAN HVINS 

3265 D I V I D E D  FLOW 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM S P E C I F I C  ENERGY 
3720 C R I T I C A L  DEPTH ASSUMED 

48.40 7.99 1220.99 1220.99 .OO 1222.58 1.60 .98 .25 1221.00 
13000. 937. 12063. 0. 318. 1149. 0, 61. 12. 1222.00 

.06 2.95 10.50 .OO .045 .035 .045 .a00 1213.00 1.36 
.006792 240. 240. 240. 0 16 0 .OO 538.66 540.42 

3301 HV CHANGED MORE THAN H V I N S  

PAGE 5 
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THIS RUN EXECUTED 07/28/90 00:45:29 
.................................................. 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBM-PC-XT VERSION .................................................. 

T 1 BELL ROAD IMPROVEMENTS, SKUNK CREEK ANALYSIS 
T2 1000 FT. DOWNSTREAM TO 1400 FT. UPSTREAM OF BELL ROAD BRIDGE 
T3 SKUNK CREEK-IMPROVED BRIDGE OPENING CONDITION S u b c r i t i c a l  Flow 

J 1  ICHECK INQ NINV I D l R  STRT METRIC HVINS Q WSEL FQ 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 



SECNO DEPTH CWSEL CRIWS WSELK EG HV H L  OLOSS BANK ELEV 
Q Q L 0 0  QCH QR08 ALOE ACH AROB VOL TWA LEFT/RIGHT 
T I M E  VLOB VCH VR08 XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWIO ENDST 

C R I T I C A L  DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

CCHV= .I00 CEHV= .300 
'SECNO 30.000 
3720 C R I T I C A L  DEPTH ASSUMED 

C R I T I C A L  DEPTH OCCURS AT CHANNEL CONTRACTION 
30.00 6.82 1206.82 1206.82 1208.00 1209.12 2.30 .OO .OO 1217.00 
6800. 0. 6800. 0. 0. 559. 0. 0. 0. 1212.00 

.OO .00 12.16 .OO .045 .035 .045 .OOO 1200.00 405.86 
.011138 350. 300. 240, 0 14 0 .OO 123.93 529.79 

3301 HV CHANGED MORE THAN H V I N S  

3301 HV CHANGED MORE THAN HVINS 

DOWNSTREAM S I D E  OF BELL RD. BRIDGE 
38.60 5.41 1212.91 1211.39 .OO 1213.54 .63 1.22 .06 1216.00 
6800. 0. 6800. 0. 0. 1071. 0. 17. 4. 1218.00 

.03 .OO 6.35 .OO .045 .035 .045 -000 1207.50 113.55 
.003263 260. 260. 260. 2 15 0 .OO 250.87 364.42 

PAGE 1 



SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELM 1 N SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWIO ENOST 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC 8WP BAREA SS ELCHU ELCHD 
.90 1.56 2.60 .00 174.00 27.00 1704.00 2.00 1207.50 1207.50 

*SECNO 40.200 
CLASS A LOW FLOW 

3420 BRIDGE W.S.= 1212.35 BRIDGE VELOCITY=, 8.95 CALCULATED CHANNEL AREA=, 759. 

EGPRS EGLWC H 3 QWEI R QLOW BAREA TRAPEZOID ELLC ELTRD 
AREA 

.OO 1214.28 .25 0. 6800. 1704. 1916. 1218.80 1221.10 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 121 6.00 ELREA= 1218.00 

UPSTREAM S I D E  OF BELL RD. BRIDGE 
SPECIAL BRIDGE ROUTINE USED 
CONCRETE CHANNEL BOTTOM L I N I N G  THROUGH BRIDGE 

40.20 5.66 1213.16 .OO . O O  1214.28 1.12 .74 .OO 1216.00 
6800. 0 .  6800. 0. 0. 802. 0. 20. 5. 1218.00 

.04 .OO 8.48 .OO ,000 .035 ,000 .OOO 1207.50 79.44 
,005486 t 6 0 .  160. 160. 0 0 0 .OO 118.57 258.01 

3301 HV CHANGED MORE THAN H V I N S  

7185 MINIMUM S P E C I F I C  ENERGY 
3720 C R I T I C A L  DEPTH ASSUMED 

43.00 6.57 1214.57 1214.57 .OO 1216.61 2.04 .90 .33 1220.40 
6800. 0. 6800. 0. 0. 593. 0. 25. 6. 1220.50 

.05 .OO 11.47 .00 .045 ,035 .045 .OOO 1208.00 238.49 
.011523 130. 130. 130. 0 8 0 .00 147.39 385.88 

PAGE 8 



SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS BANK ELEV 
Q Q L 0 8  QCH QR08 ALOE ACH AROB VOL TWA LEFT/RIGHT 
T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

3265 D I V I D E D  FLOW 

3 3 0 1  HV CHANGED MORE THAN H V I N S  

3 3 0 1  HV CHANGED MORE THAN HVINS 

3 3 0 1  HV CHANGED MORE THAN HVINS 
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THIS RUN EXECUTED 07/28/90 00:46:34 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
I 8M-PC-XT VERSION 

.................................................. 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

SKUNK CREEK-IMPROVED 8 R I  

SUMMARY PRINTOUT 

SECNO CWSEL Q QCH DEPTH VCH TOPWID 1OK*S XECH1 XICE2 



07/28/90 00:43:56 PAGE 11 

SKUNK CREEK-IMPROVED 8RI 

SUMMARY PRINTOUT TABLE 100 

SECNO EGLWC ELLC EGPRS ELTRD QPR QWEIR CLASS H3 DEPTH CWSEL VCH 



SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO- 30.000 PROFILE= I CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 30.000 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 43.000 PROFILE= I CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 43.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 43.000 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 43.000 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 48.400 PROFILE= I CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 48.400 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

PAGE 12 



APPENDIX 8 

BRIDGE SCOUR COMPUTATIONS AND SOILS REPORT EXCERPTS 



Where 

Ys = y2 - Y r  Average scour depth 

average depth in the main channel 
average depth in the contracted section 
Width of the main channel 
Width of the contracted section 
flow in the contracted section 
flow in main channel 
Manning n for contracted section 
Manning n for main channel 
transport factor from the following 

V t c / w  - e A B Mode of 
Bed Material Transport 

<0.5 0.25 0.59 0.066 mostly contact load 
1.0 1 . O  .64 .021 some suspended bed material 

>2.0 2.25 .69 ,037 mostly suspended bed material 

V z c  = Jxl, shear velocity 
w = fall velocity of D s o  of bed material 
* = gravity constant, 32.2 0 

S I  = slope, energy grade line main channel 





Where 

(y~/a) Maximum = 2.3 

y, = scour depth 
a = pier width 
Kt = Correction for pier shape 
Kz = Correction for flow angle of 

attack to pier 
yl = depth of flow upstream of the 

pier 

Chang found that the maximum scour denths are less than 2.3 
times the pier width Equation 13, rezardless of the flow 
condition, sediment size and ratio of flow depth to pier width. 

5.2 Correction for pier shape Kr. 

Type of pier K 1 

Circular cylinder 1 .O 
Round nose pier 1.0 
Square nose 1.1 
Sharp nose 0.9 
Group of cylinders 1 .O 

5.3 Correction for angle of attack of the flow Kz. 
The value of Kt for skewed flow direction depends on 

the skew angle, length 1 and width a of the pier. Values of Kt 
are given in the following tablc: 

. . ! C .  

Angle of skew 
in degrees 

0 
15 - 
30 
4 5 
90 

l /a  = 4 

1.0 
1.5 
2.0 . 
2.3 
2.5 

- .  . 
U a = 8  

1.0 - 
2.0 
2.5 
3.3 
3.9 

2/a = 12 

1 .a 
2.5 
3.5 
4.3 
5.Q 



Scale: 1" = 100' 



REPORT ON LABORATORY TESTS 

SAMPLE: Date 
April 1989 

Source Noted below 

TY pe 
Grab sample 

Materlal Skunk Creek channel samples 

Sampled By TH/Spadol a 

TESTED: Sieve Analysis and Atterberg Limits 

RESULTS: 

NP = Non-plastic * Unified Soil Classification 

Project NO. 89-02778 

THOMAS-HARTIG ASSOCIATES. INC. 



THOMAS-HARTIG & ASSOCIATES, hc. 
TOM W. THOMAS, P.E. HARRY E. HARTIG, P.E. 

Geotechnical, Materials Testing, and Environmental Consultants 
7031' West Oakland Street . Chandler, Arizona 85226 

I 

James R. Morrow Frank M. Guerra, I? E. 
John I? Boyd. I? E. Glen K. Copeland, RE. Steven A. Haire, P E. 
Charles H. Atkinson, P. E. James. M. Wiibon, P. E. Kenneth L. Ricker, RE. 

Donohue & Associates, Inc. -Royden 
3055 West Indian School Road 
Phoenix, Arizona 85017 

14 August 1989 

Attention: Dick Moseke 

Project: Geotechnical Services Project No. 89-02778 
Skunk Creeek Bridge Addition and 
Separation Structures, Be1 1 Road. 
Be1 1 Road (Outer Loop Highway t o  67th Avenue) 
Maricopa County Highway Department 
Project No. 89-02778 
GI endal e ,  Ari zona 

This r epor t  presents  the r e s u l t s  of the geotechnical engineering se rv ices  f o r  
Skunk Creek Bridge Addition and Separation Structures a t  Be11 Road from Outer Loop 
Highway t o  67th Avenue, Glendale, Arizona. The services  a r e  performed i n  
accordance with "Scope of Services f o r  Design of Highway Improvement P ro jec t s ,  
Be1 1 Road-Grand Avenue t o  Scot tsdal  e Road, M C H D  Pro jec t  No. 68546-Outer Loop 
Highway to 67th Avenue," prepared by Donohue & Associates, 1nc.-Royden. 

The recommendations presented in t h i s  repor t  a re  based upon the  p r o j e c t  
information received and described within the report. This firm should be 
contacted for review i f  the design conditions are changed substantially. 

I f  requested, we wi l l  be avail  able to  review project  plans and s p e c i f i c a t i o n s  
re1 at ive to compl iance t o  the intent of this  report. 

Respectfully submitted, 

eviewed by: 

Ch-ndlor. Dhnno IF;113\ 461 -1 1 64 Fau (FSn7\ 4611.11453 \Alo+t Phoorliu Phono f6n21 A117-Fid50 



APPENDIX 9 

BRIDGE MODIFICATION DETAILS 



NOTE: USE I/ 2 ' PREF-D JOINT FILLER 
BETWEEN QlUlJEL LINING AWTLIENTS, 
PIERS, OR W l u o  W&LS 

CQWSTRUCT 6' CH&lWEL 8 SLOPE LINING WITH 
WELED WIRE FABRIC RElhFORCEb€NT 1 760 SY I 

--- 

Conlows SMrn ore 
FtnIsheU Grades 

CROSS-SECTION A-A CROSS-SECTION C-C 
L lMlTS OF CONSTRUCT ION 

6' cwc. wm.w. FABRIC CROSS-SECT ION E-E 
NEW 12' WATER 



I - 
----. ---  

I -------- 

I STRUCTURE BACKFILL 
N o t  t o  Scale 

I BENCHMARKS 
BM: B.C. in H.H. a t  71st  Avenue 

& Bell Road 

I 
Plan Datum = 

I Orlglnal  1964 B r l d g e  Plan 
Datum - 0.88 F e e t  

I See Roadway Dtl. Shts.  
f o r  C o n c r e t e  B a r r l e r  
T r a n s l t l o n  

I 
I - 

I - .  
INDEX OF DRAWINGS 

I 
36' PLAN BRIDGE 

SHT. SHT. 
Plans No. No. TITLE - 

81 GENERAL PLAN & ELEVATIONS 
8 2  GENERAL NOTES & APPROXIMATE QUANTITIES 

I 83  SOIL BORING LOGS 
84  ABUTMENT DETAILS 
8s ABUTME~T & EXPANSION JOINT DETAILS 
0 6  PIER DETAILS 

I 87  BEARING DETAILS 
08 34' P R E ~ S T  VOIDED SLAB DETAILS 
8 9  52' PRECAST VOIDED SLAB DETAILS 
010 68' PRECAST VOIDED SLAB DETAILS 
B l l  BARRIER ' & WINGWALL MODIFICATION DETAILS 

I 812 PEDESTR~ANIBARRIER RAIL LAYOUT PLAN r. 
813 PEDESTRIAN/BARRIER RAIL DETAILS 

Scale:l'=20' 014 PEDESTMAN/BARRIER RAIL DETAILS 

I 
I 

------------- 

I PROFILE CONTROL GRADE LINE 



EXHIBIT 6 - HEC lI CROSS-SECTION LOCATIONS AND 
100-YR. FLOODPLAI N MAP 



a810 ab aIl~wi~uwu uy rile 130-1. 1ao4i 1 ~ 0 0 .  1 x 1  OIIU IJQO I I I I W I  1111 

Speclf lcatlons. 

Loadlng: I 

Llve load = 85 Ibs/sqft 

Relnf orclng steel  shall conf orm t o  ASTM Speclf lcatlons A615. Bar 
-cst. q Sidewalk slzes *6 and smaller shall be deslbned as Grade 40 bu t  may be Cst. Q Sldewalk Bell Road 

I furnished as Grade 40 o r  Grade 50. Bar sizes *7 o r  larger shall 
be designed and furnished as Grade 60. 

All bend dlmenslons f o r  relnforclng steel  shall be ou t  t o  ou t  o f  - -- 
bars. All placement dlmenslons f o r  relnforclng steel shall be t o  
center of bars  unless noted otherwlse. 

All re lnforclng bars  shall have 2' clear cover unless noted 
otherwlse. 

See Detail 
TYPICAL BRIDGE SECTION th ls  Sheet. Al l  concrete shall be M.A.G. Class 'A'. f'c=3,000 psl. Except 

Scale: '/8'=1'-0' f o r  precast volded slabs. 
Pedestrian Rall. See 
Sheets Bll thru 814 
o f  814 

Stresses: 
[-Barrler Rail. See Precast Volded Slabs f'c = 5.000 psl 

Sheets 811 t h r u  814 flcl= 4.000 psl 

o f  814 s e Concrete Slabs f ' c  = 3,000 psi ,-- 3-31. Mln. Concrete Abutments f ' c  = 3.000 psi 
,,i 1% Approach Slabs f 'c = 3.000 psl 

- -. . -- Concrete Barr ier f'c = 3,000 psl 
I 

All s t ruc tu ra l  steel shall conform t o  ASTM A-36. All surfaces 
o f  metals shall be palnted In acqordance wlth M.A.G. 

- 2.36 Camber speclf lcatlon 515. 

68' 21' x3' -0' Precast Vol ded Slab Al l  weldlng f o r  s t ruc tu ra l  steel shall be In accordance wlth - Conc. t he  Amerlcan Weldlng Soclety (AWS). Structural  Weldlng 
- - 3' M I  n. Concrete C' Code ANSI/AASHTO/AWS 01-5-88 

- - Plan dlmenslons and detalls relatlve t o  exlstlng s t r uc tu re  have 
been taken f rom exlstlng plans and a re  subJect t o  nomlnal 

t 
construct ion varlatlons. It shall be t h e  contractor 's responslblllty 
t o  ve r l f y  such dlmenslons and detalls In t he  fleld and make 
necessary approved adjustments p r io r  t o  constructlon o r  orderlng 

2.67' Camber o f  materials. Such varlatlons shall n o t  be cause f o r  addltlonal 
compensation f o r  a change o f  scope o f  work. aaaab. 

52' 21.~3 ' -0 '  Precast Volded Slab 
Dlmenslons shall n o t  be scaled from dras~1ngs. V) 

Exst. - 5.38' Mln. Concrete Y 
--- 

Brldge Chamfer all exposed edges o f  concrete 3/4' unless noted otherwise. * w  t 
Deck - - - G Z a s t  Volded Slabs -- -- -- * >  g 

+ Y2' Jolnt = 6'-OYz' 
t 

ADOT Structures Section Standards. 1988 Edltlon. Standards 8-19-11, 3 4  < 
8-21.18. r z  2 

TYPICAL SECTION Brldge Llghtlng Conduit System ghall Include 2'0 r lg ld steel condult. w i -  
0.29' Camber 1 1/2'@ r lgld steel conduit, conduit expansion jolnts. Junction boxes. 

THRU SIDEWALK condult out let  bodles, angle support brackets. u-bolts. anchor bolts a 
34' 21' x3' -0' Precast Volded Slab and all mlscellancous materials rdqulred f o r  Installatlon. See speclal Scale: j/za=l'-0' 

CAMBER D 1 AGRAM provislons 

Not t o  Scale 
( M 1 n. Concrete Th 1 ckness 

a Outside Edge o f  Sldewolk: 

- -.- --- - -  .-- - - -- - - - -- -- - 
APPROXIMATE OUANTITIES 

. - - -. -- - 

VOIDED 
ITEM SLABS 

- - Each 

Abutments -- - -  . - 
PIG No.1.3.5.6.8 - - -. - -- - - - - - - 13.760 - --- ".. -,c. 

Approach -- Slabs --- 7.150 82 o f  814 
Sidewalks & Rails 4 4 

TOTALS 4 4 724 -- - 98 
SHT. 105 

OF l?2L 


