
HEC-L Analyses: Zones I - IV (100-Yr, 24-Hr Event)



FIEC- 1 : 100-Yr (Zone I)



* FI,OOD I{TDROGRAPH PACKAGE (MC-l)
* ,:ttw 19 9 8
*  V B R S f O N  4 . 1

*  R I I N  D A T E  0 7 J U L 0 6  T I M E  1 0 : 3 4 : 1 0

* U.S. ARMY CORPS OF ENGIMERS
I IYDROLOGIC MJGINEARiNG CBIIER
r 509 SECOND STRIET
* DAVIS, CAI-IFOPNTA 95616
-  f q l  < l  r q < - l  1  n 4

x x x

X
x x

T1{IS PROGRAI'I REPIACES ALL PREVIOUS VERSIONS OF I{EC-I KNOWN AS HEC1 (JN 73), ffiClGS, mClDB, N mc1ru.

TI{E DEFINITIONS OF VARIABTES .RT]MP- AND -RTIOR- HAVE CI{ANGED FROM THOSE USED WITH THE 1973-STYLE :NPI]T STRUCI'I'RE

THE DEFINITION OF.ATSKI(- ON RM.C]RD i{AS CHANGED WITH RE\4ISIONS DATED 28 SEP 8f, THIS IS TIIE FORTRANT? IERSION

Mw OPTTONS: DAMBREAK OUTFLOW SIIBMERGS.TCE . SINGLE gt/E}Cl DA!1AGE CAICULATION, DSS:I{RITE STAGE FREQLENCy,

DSS:READ TIME SERIES AT DESIRED C}ICUI]ATION INTERVAI LOSS RATE:GREET{ AND AI',IPT INFILTRATION

KINEBTIC WAIE: Nffi FINITE DIFFERENCE AIGORITIS.{

HEC-1 INPI'I

1 rD virginia High]uds, LLc (o]d TRw si te) -  Floodpla. iD hafysis zone

2  I D  A n a l y z e d  J u o e  2 8 ,  2 0 0 5

3 ID 100-YEAR, 24-nR STOru EWT (TYPE I l  STOR\4)

4  r T  3 0  2 B J U N 0 6  0 8 0 0  3 0 0
5 r o 3

5 KX Si,E 1
? KM SEE DRAINAGE MAP

9  p c  0 . 0  0 . 0 0 5 1  0 . 0 1 0 5  0 . 0 1 6 1  0 . 0 2 2 0  0  -  0 2 8 1 -  0 . 0 3 4 5  0 . 0 4 1 1  0 . 0 4 8 0

1 0  P C  0 , 0 5 3 0  0 , 0 1 ! 2  0 . 0 8 0 0  0 . 0 8 9 2  0 . 0 9 9 0  0 . 1 0 9 3  0 . 1 2 0 0  0 . 1 3 2 2  0 . 1 4 7 0

1 1  P C  0 . 1 8 1 0  0 . 2 0 4 0  0 . 2 3 5 0  0 . 2 8 3 0  0 . 6 6 3 0  0 . ' 7 3 5 4  0 . 7 7 2 0  0 . ' 1 9 9 0  0 . 8 2 0 0

1 2  p c  0 - 8 5 3 5  0 , 8 5 ? 5  0 . 8 8 0 0  0 . 8 9 1 2  0 - 9 0 1 8  0 . 9 4 4 1  4 . 9 2 7 0  0 . 9 2 9 7  4 . 9 3 7 ' 7

1 3  P C  0 . 9 5 2 0  0 . 9 5 8 4  0 . 9 5 4 7  0 . 9 ? 0 9  0 . 9 ? 7 0  0 . 9 8 2 9  0 . 9 8 8 7  0 . 9 9 4 4  1 - 0 0 0 0

PAGE 1

0 5 5 1
1 5 3  0

9452

t -]
I

1 4  B A  0 . 8 5
1 5 L S 0 8 7
1 5  U D  0 . 2 0

1 1  K  P T } .
]"8 KM ROI]TE SUB 1 TIN.U 3A - KIMM.TIC WAVE ROI]TING FROM A ?O C

1 9  R K  { 1 0 0  0 . 0 4 9  . 0 4  T R P  4  2 - 5

2A KX STB 3A
2T ru UNTFORM LOSS WIM SCS UNIT H1DROGRAPH

2 2  B A  0  . 3 1
2 3 L S 0 8 7

25 ru COMBIM SE AREAS 1 N 3A

2A R]( SUB 2
29 ro UNlFOru LOSS WITH SCS UNT? I'YDROGRAPH

F A  1  ] A

3 1  L S  0  8 7
3 2  I J !  0 . 2 3

33 KI '  PT B
34 XT'{ ROIJTE SUB 21'1{RU 3 - KINEMATfC }IAVE ROI.ITING FROM B TO C

3 5  R K  4 1 0 0  0 . 0 4 9  0 . 0 4  T R r  5  1 1 . 0

36 K SIJB 3
31 ru UNIFOru LOSS WITH SCS UNf T HYDROGWH

3 8  B A  0 . 3 3
3 9 L S 0 8 7
4 0  u D  o . 2 0

41. KX PT C
42 XM COI@TM SM A:REAS 2 N 3

44- KX PT C
45 IO\4 ROI]TE 1&3A & 2&3 TT{RU 4 . KINEMATIC WA\E ROT]TING FROM C TO D
n - 6  R K  8 0 0 0  0 . 0 3 2  0 . 0 4  T R A P  1 0  1  . S

4 7  K K  S G 4
48 KM IJNIFORM IJOSS WITH SCS UNIT I{YDROGRAPH

4 9  B A  1 . 5 ' , 1

5 0  L S  0  8 7

' 2  K K  P T D

53 XM COMBINE SI]B AREAS 1' 3A AND 4

5 4 H C 3



1 + + * * * r * * * * * * * *

* FLOOD FYDROGRAPH PACNGE (I]EC- 1)
*  J U N  1 9 9 8
*  \ a E R S T O N  4 . 1

t  R U N  D A T E  O 7 , l U L o 6  T I M E  1 0 : 3 4 : 1 0

virgiDia i i ighldds, LLc (Old TRw si tse) -  FfoodPlain MaLyEis zoDe r

M a l y z e d  J u n e  2 8 ,  2 0 0 6

1OO-YEAR, 24-}IR STORM EVENT (TYPE IT S:TORM)

OMPUT CONTROL VARIABLES

U. S . NW CORPS OF N.TGINEERS
MROLOGIC N.IGIMERNG CNTER

DAVIS, CA], fFORNIA 95615

l
I

IT EYDROGTA"H TTME DATA

NMfN 30 MINUTES IN COMPUTATION INTERIT}I

IDATE 2BJUN 6 STARTING DATE

TTIME OSOO STRTING TAME

NQ 3 O O NTFBER OF HYDROGRNH OM1NA1ES

NDDATE 4JUL 5 ENDING D}.TE

MTIME ]"33 O ENDING TIME

ICENI 19 CENTURY MAK

COMPTNATION IN:TERVA! .50 HOURS

TOTAI TIME BASE 149.50 HOURS

ENGLISH UNITS
DF-LINAGE AREA SQIIARE MILES

PRECIPITATTON DEPT}I INCI{ES

LENGTH, ELENTION FEET

ruW CI'BTC FEET PER SECO}.TD

I PRNT
IPi,OT

QSCAT,

STORAGE VOLUME

SURFACE REA
TEMPEIAIIJRE

3 PRfNT CONTROL
O PI,OT CO}EROL

O. HYDROGRAPI] PLOT SCAI,E

ACRE - FEET
ASRES
DEGREES FAMN{ffiIT

SEE DR.A-INAGE MAP

SIIBBASIN RUNOFF DATA

SI]BBASIN C}NRACTERISTICS
TAREA .85 SGBASIN M

PRECIPITATION DATA

4.20 BASIN TOTAT PREC]PTTATION

INCRtrnITI PRECIP]TATION PATTEN

14 BA

8 P B

16 IJD

. 0 1

. 0 1

. 3 8

. 0 1

. 0 1

-  0 1
. 0 1
. 0 1
. 0 1

. 0 1

. 0 1
- 4 4
. 0 1
. 0 1

. 0 1

. 01.

. 0 2

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

q a c  T , n q q  P A F

CRWBR
RTIMP

. 1  n l

0 1

. 0 1

. 0 1

0 3  . 0 5

. 0 1

. 0 1

0 1
0 l

. 0 1

. 0 1

. 0 3

. 0 1

. 0 1

0 f
a 2
a 2
0 1

0 1
a 2
a 2
0 1

.30 fNTTIAT ABSruCTION
8?. OO CIJRVE NUMBER

.OO PERCENI IMPERVIOUS ARil

SCS DIMENSIONLESS UNITGFAPH

T U G  . 2 0  L A G

UNIT HYDROGFAPH
5 END.OF-PERIOD ORDINATES

0 ,

TOTA! RAINFIL =

PH FLOW TIME

( c F s  )  ( R )

1 0 2 4 .  1 2 . 0 0

HYDROGRPH AT STATION

4 . 2 0 ,  T O T A i  L O S S  =  1 . 3 8 ,  T O T A I  E X C E S S  =  2 ' 4 2

MXf MUM AVERAGE FLOW
b - f f i

2 0 5  .
( r N c H E S )  2 - 2 4 7

( A C - F T )  r a 2 .

CUIIN,ATTW AREA =

5 4 .  2 L .  1 0 .

2 . 8 2 1  2 . 8 2 \  2 . 8 2 r
L 2 A  -  L 2 A .  L 2 B .

8s sQ Mr

I
I

I



i 9  R K

ROUTE SUB 1 TIIRU 3A . KINEMATIC WAIB ROUTING FROM A TO C

KINEMAITfC WAVE STREAM ROUTING
L

N

CA

SI{APE

m
z

NDXMIN

4100. E{ANNEL I,II.IGTH
. 0 4 9 0  s L o P E

.O4O CI{ANNEL ROUGHNESS COEFFICIENT
. OO COffiIBUTING AREA

TRAP CI]ANNEL SHAPE
4 . OO BOMOM WTDTH OR DINETN
r  q n  c T n F  q l , o P F

2 MTNIffi NUBER OF DX INTERIANS

COMPUTED KINEMATIC PN.AMETERS
1ERIABLE TIME STEP

(DT SHOWN IS A MTNTMUM)

m r N  3 . 0 9  1 - 3 1  1 L 9  ) - 3 5 5 ' 6 7  1 0 1 9  3 3  1 2 2  5 3  2 ' 4 2

CoNTINUITY SUMMARY (AC-FT) -  TNFLO'I= .12?98+03 EXCESS= OOO0E+00 OUIFLOW= 12?9E+03 BASIN STORAGE=

INIERPOI,ATED TO SPECIFIED COMPI]TATION IMER I

ELEW AI,PN M DT DX PEAK TIME TO VOLUI\4!

( F r )  ( c F s )  ( M : N )  { r N )

M A I N  3 . 0 9  1 , 1 7  3 0 . 0 0 9 5 5 , 1 3  7 2 0 . 0 0  2 . 8 4

IffiIMUl,
CELERTTY

50398-08 PERCENI ER.R.OR=

I{NROGRPH AT STATION

PBK FLOW TIME MXIlffi A\J:ruGE FLOW
6 - I { R  2 4 - R  7 2 - R  f 4 9 . 5 0 - R

+  ( c F S )  ( R )

2 0 1 .  6 5  2 2  1 0 '

( l N C r E S )  2 . 2 6 6  2 . 8 4 2  2  ' 8 4 2  2  ' A 4 2

( A C - F T )  1 0 3  -  t 2 9 .  r 2 9  '  r 2 9  '

CUMUI,ATI'E AREA = -85 SQ MI

2 0  K K sttB 3A

UNIFOW rcSS WITH SCS WIT HYDROGNPI'

2 2  B A

2 4 - ' l n

. 0 1

. 0 1

. 0 1

. 0 1

. 0 L

. 3 8
, 0 1
. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 3

. 0 1

. 0 1

.  a 2

. 0 1

SUBBASIN RUNOFF DATA

SUBBASlN CHA.RACTERISTICS
TATTA

FRECIPITATfON D-ATA

31 SIJBBASIN AREA

STORM 4.20 BASIN TOTM PRECIPITATION

INCREMENTI PRECIPITATTON PATTEN
0 1
0 1
a 2

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 4 2

. 0 1

. 0 1
0 1  . 0 1

. 0 1

. 4 2

. 0 2

. 0 1

. 0 L

. 0 1

. 0 L

. 0 1. 0 1

c ^ c  l n c e  D i T E

STRTL
CR!'l.lBR

RTTMP

. 0 1

.30 INITIAI,  ASSTRACTION
8?. OO CURVE NiJ]qTER

.OO PERCEM IMPERVIOUS AREA

SCS DIMENSIONLESS UNITGRAPH

THG .  19  NG

I]NIT I{YDROGTAPH
5 EM-OF- PERTOD ORDTNATES

0 ,

TOTAL RAINFIL =

PEAI( FI,O!{ TIME

( c F s )  ( H R )

3 1 4 .  1 2 . 0 0
( rNcr {ES)  2 .24 ' ,1

{AC-FT)  31  -

cuMuuTfw mn =

FfDROGMPH AT STAT]ON

4 . 2 0 ,  T O T S  L O S S  =  1 . 3 8 ,  T O T S  E X C E S S  =  2 - 4 2

MAXIMI.ft AWroGE FLOW

6-}IR 24-ER 7 2 - E R  1 4 9 . 5 0 - m

a

2 . 8 2 L  2 . 8 2 7
4'7 . 4'7 .

4 .
2  . 8 2 1

4' l  .

I
l l

l t
I



COMBINE SUB ARENS 1 AND 3A

ImROGNH COMSINATION

ICOMP 2 MER OF MROGNHS TO COFTM

HYDROGMPS AT STATION

PN FLOW TIME

( c F s )  ( R )
( c F s )

a 3 2 9 .  1 2 . 0 0

MAXIMUM AVERAGE FLOW

6 -HR

282 .

{ : N C H E S )  2 . 2 6 L

1 2 - t S R  l - 4 9 . 5 0 - I m

CUMT.]-I,AT]WE AREA =

8 8 .  2 9  1 4

2 . A 3 1  2 . A 3 1  2  8 3 1
I  ? (  4 1 5 .

3 0  B A

9  P I

3 2 I ' l D

. 0 1

. 0 1  -
, o 7
. 0 1
. 0 1

UNIFORM I,oSS WITI{ SCS UNIT }IYDROGIAPH

SUBBASIN RUNOFF DATA

SUBBASlN CHA.RACTERISTICS
T}REA 1 . ]"8 SUBBASIN A.REA

PREClPITATION DATA

STOW 4.20 BASIN TOTAI PRECIPITATION

INCREMENTAI PRECIPITATION PAMERN

. 0 1

. 0 1

. a 2

. 0 1

. 0 1

0 1
0 1

. 0 L

. 0 1

0 1
0 1

-  0 1
. 0 1

, 0 1
. 0 1
. 3 8
. 0 1
. 0 1

. 0 1

. 0 1

. 0 4

. 0 1

0 1
0 2
a 2
0 10 3  . 0 5

0 1  . 0 1  . 0 1
0 1  , 0 1  - 4 2
0 3  , A 2  . O 2
0 1  . 0 1  - 0 1
0 1  . 0 1

SCS LOSS R.A,TE

STRTL .30  INIT IAI  NSTRCTION

CRVNBR 8?-OO CURVE NUMBER

RTIMP .OO PERCEM IMPERI'IOUS AREA

SCS DIMNSIONLESS UNITGNH

TI,AG .23 IJAG

UNIT HYDROGRAPH
5 EN'-OF-FERIOD ORIINATES

TOT& NNFML =

PW FLOW TIME

(cFs ) ( I rR )

1 4 2 2 .  1 2 . 0 0

HYDROGRAPH AT STATION

4 . 2 0 ,  T O T I  L O S S  =  ] . . 3 8 ,  T O T I  E X C E S S  =  2 ' 4 2

MAXIMUM AVERAGE FIOW
? 2 - I r R  1 4 9 . 5 0 - I n

2 A 5 ,  8 9 .  3 0 .  1 4  '

( r N c s E s )  2 . 2 4 1  2 . 8 2 1  2  - 8 2 r  2 . 8 2 r

( A C - F T )  1 4 1 .  1 7 8 .  1 ? 8  1 1 8

fiIqUIATIvE NH = 1 . 18 SQ MI



P T B

ROTIIE SUB 2 THRU 3 - KIMNTIC WA1rS ROMING FROM B TO C

}IfDROGPSFH ROI.ITTNG DF-TA

35 RK KIWTIC WAVE STRN ROMING
L 410 O . CI{NNEL I,ENGITH
s  . 0 4 9 0  s L o P E
N .O4O CIIANIIEL ROUGINiESS COET'FICIENT

CA . OO COMIRTBMING AREA
SHA-PE TRAP CIiNML SITAPE

M 5.OO BOMOM WIDTH OR DIA!, IETER
Z  1 1 . 0 0  S I D E  S L O P E

NDXMTN 2 MINTMW NUIAER OF DX IN?ERVAI,S

COMPIJTED KINEMATIC PA.RAMETERS
VARIABLE TIME STEP

(DT SHOffi IS A MINIMIJI{)

ELEMBIT MPM M DT DX PEAK TIME TO VOLIilE |WI]ffi
PDX CELERITY

( M r N )  { F r )  { c F s )  ( M r N )  ( 1 N )  ( E P S )

m r N  2 . 2 2  t . l 4  1 . 5 S  1 3 5 6 . 6 7  7 4 L 6 . 1 4  7 2 3 . L 8  2 - 4 2  1 5 . 4 4

COmIMfi  SU]f f iY (AC-m) -  TNFLOW= .1775E+03 EXCESS= .0000E+00 OWFLOW= . l -7?68+03 BASIN STOSGE= .449!E-OA PERCEM EROR= - .1

INTERPOI,ATED TO SPECIFIED COMPI'IATfON INTBRVAI

M A I N  2 . 2 2  1 . 1 4  3 0 . 0 0  ) - 2 9 4 . 9 9  7 2 0 . 0 4  2 . 8 5

IIyDROGWH AT STATION

PNK FLOW TIME |WIIffi AVTRAGE FLOW
6 - I t R  2 4 - I I R  ? 2 - E R  1 4 9 . 5 0 - H R

+  ( c F S )  { R )
(cFs )

+  L 2 9 5 ,  1 2 . 0 0  2 A A .  9 0 .  3 0  -  1 4  -
( T N C H E S )  2 . 2 6 9  2 . a 4 6  2 . A 4 6  2 . 8 4 6

( A C - F T )  1 4 3 .  1 7 9 .  a 7 9 .  t 1 9 .

cul"lIJtATIw AREA = 1 _ 18 SQ Mf

36 KK SUB 3

UNIFOru LOSS WIII{ SCS UNIT }IYDROGMPI]

SUBBASIN RTINOFF DATA

]8 BA SUBBASTN CI{TRACTERfSTICS
TAREA .33 STIBBASIN AREA

PRECIPITATION DATA

8 PB STOR]q 4.20 BASIN TOTAI PRECIPITATION

9 PI NCREMENTI PRECTPITATION PATTERN
, 0 1  . 0 1  . 0 1  .  0 1  . 0 1  . 0 1  , 0 1  . 0 1  . 0 1  . 0 1

. 0 1  . 0 1  . o f  . 0 1  . 0 1  ' 0 1  . 0 1  . 0 1  . 4 2  . 4 2

. 0 2  . 0 3  . 0 5  . 3 8  . 0 7  . 0 4  . 0 3  . 4 2  . 4 2  . 4 2

. 0 1  , o f  . 0 1  . o 1  . 0 1  . 0 1  . 0 1  . 0 1  - 0 1  0 i

.  0 1  . 0 1  . 0 1  . 0 1  '  0 1  . 0 1  . 0 1  . 0 1

39 LS SCS LOSS RATE
SRTL .30 INTTIAI, ABSTBCTION

CRI/NBR 8?.OO (n\E NU}43ER
RTIMP .OO PERCENT IMPERVIOUS AREA

4 O D SCS DIMENSIOMESS UNITGSPH
TUG .20 lAG

UNf T ETDROGMPII
5 EM-OT.PERIOD OMINATES

3 1 5 .  8 9 .  7 1 .  3 .  0 .

HTDROGIAPH AT STATTON

T O T A J ,  R A I N F A L L  =  4 , 2 A ,  T O T I  L O S S  =  1 . 3 8 ,  T O T A I  * C E S S  =  2 ' 8 2

PEAK FLOW TJME IgIIm AWUGE FLOW
5 - I R  2 4 - R  7 2 - R  1 4 9 . 5 0 - m

r  ( c F S )  ( H R )
( c F s l

+  3 9 8 .  1 2 .  O O  8 0  2 5 .  8 .  4  '
( r N c I r E S )  2 . 2 4 7  2 . 8 2 L  2 . a 2 r  2  ' 4 2 1

( A C - F T )  4 0  '  s 0 .  5 0  '  5 0  '

CUMUI,ATIVE AREA = .33 SQ MI



4 1  K I  P T  C

COI"GINE SI]B AX-EAS 2 AND 3

43 HC IiYDROGRAPH COMB]NATION
ICOMP 2 NI'IIBER OF HYDROGRAIHS TO COreINE

HYDROGRAPH }.T STATION

MAXIMUM AVERAGE !'LOW

5 - ! I R  2 4 - R  7 2 - W  1 4 9  5 0 - H R

+ (cFs ) ( I rR )
(  c F s l

1 ?  o o  3 6 8 .  1 1 5  3 8 '  1 9 '

( f ,NCHES) 2.264 2 A4L 2 A4l 2 A4] '

( A C - F T )  L A z .  2 2 s  '  2 2 9  '  2 2 9  '

cut{ll,ATIVE AIIEA = 1 . 51 SQ MI

4 4  K  P T  C

ROUTE I&3A & 2&3 TRU 4 - KTNEMATIC HAW ROIJTING ROM C TO D

I]YDROGUPH ROI,ITTNG DATA

45 RK KINEMATIC WAVE STREAM ROUAING
L 8OOO. CMNNEL LgNGru

s  . 0 3 2 0  s L o P E
N .O4O CMNNEL ROUGHNESS COEFFICIENI

C-A . OO CO}.ITRIBUTING AREA

SWE TRAP CMNNEL S]{APE

WD 1O.OO BOTTOM WIDTH OR DIAf iETER

Z  1 . 5 0  S I D E  S L O P E

NDHIN 2 MINIMU}4 NUMBER OF DX INIERruS

COMPIIIED KINEMATIC PARAMETERS
VNI.ASLE TTME STEP

(DT SI]ON IS A M]NI]W)

ELEWM IPM M DT DX Pffi TIME TO VOLUME MAXIMW
PUK CEGRIry

( M I N )  ( F T )  ( C F S )  ( M I N )  ( I N )  ( F P S )

m f N  a . ' 7 5  I - 3 1  2 . 9 3  2 6 5 5 - 6 ' 1  1 5 5 3 . 4 9  1 2 5 ' 0 8  2 ' 8 4  1 5 ' 2 6

CONTINU]TY S'Ll lvIvIARY (AC-FT) -  INFLOW= .22888+a3 EXCESS= 'OOOOE+o0 OUTFLOW= '22888+03 BASIN STORGE= '38?08-06 PERCEm ERROR= 0

INTERPOI,ATED TO SPECIFIBD COMPIJTATION IMIERVE

m r N  1 . 7 5  ! . 3 1  3 0 . 0 0 L 3 8 1 . 3 3  7 2 A . 0 A  2 , A A

HYDROGRAPH AT STAT]ON

PEAI( FLOW TIME MAXIMUM AWUGE FLOW

5-I{R 24-HR 
'12- l1R 149 50-HR

+  l c F S )  ( r G )
( c F s )

1 2  o n  3 1 3 .  1 1 ? .  3 9 '  1 9 '

( l N C m S )  2 . 2 9 7  2 . 8 7 s  2 ' 8 ' 7 5  2 ' A 1 5

( A C - F T )  1 8 5 .  2 3 2  '  2 3 2  2 3 2  '

CWMTIW ARg = l-51 SQ Mf



4'7 YT

4 9  B A

5t- uD

UNIFOU LOSS WITH SCS UNTT IryNROGRAPH

SGBNIN RUNOFF DATA

SUBBASIN C}IARACTERISTICS
TARB 1.57 SUBBASIN ARE}'

STORM 4.20 BASIN TOTA! PreCI?ITATION

INCREMEMAI, PRECIPITATION FANERN

. 0 1

0 l
0 1

0 1
0 1

. 0 l

.  01.

. 0 1

. 0 1

. 0l-

. 0 1

. 0 1

. 0 1
- 3 8
. 0 1
. 0 1

. 0 1

. a 1

. 0 1

. 0 1

. 0 1
-  0 1
. 0 4
. 0 1

0 1
0 1
0 3
0 1
0 f

. 0 1

. 0 1

. 4 2

. 0 1

. 0 1

. 0 1

. 4 2

. 4 2

. 0 1

. 0 1

. 4 2

. 4 2

. 0 1
a 2  . 0 3  . 0 5

c . c  r . n c c  F r f F

STRTI, .30 INITIAI, A.BSTTACTION

CRI,I{BR 8?.OO CUR\,E NUMBER

RTIMP -OO PERCUirf IMPERI'IOUS AXEA

SCS DIMSIOMESS UNITGNE
TNG ,74 AG

UNIT HADROGR.AIH
9 EM-OF-PERIOD ORDINATES

274 4 A .  1 89 4

HYDROGRAPI{ AT STATION

4 . 2 0 ,  T O T A I  L O S S  =  1 . 3 8 ,  T O T A !  H { C E S S  =  2 . 4 2

MAXIMTIM AVERAGB FLOW

TO?AI RAINFA]-L =

PEAK FIOIi TIME

( cFs ) (I{R )

1 1 1 5  .  1 2  . 5 0 3 1 1  .  1 L 9 .  4 4 .

( r N c E E S )  2 . 2 3 4  2 . 8 2 1  2 . 8 2 r
( A C - F T )  1 8 ?  .  2 3 6 .  2 3 6 .

fffiffiTffi Rh = 1.5? SQ Mf

1 2 - r B ,  1 4 9 . 5 0 - l I R

t 9 .
2 . 4 2 !

P T D

COMBINE SUB REAS 1, 3A AND 4

IT\"DROGNPH COffiINATION

rCOMP 3 NIfrBER OF mROGRAPI1S TO COI'GINE

HYDROGRPI{ AT STATION

MAXIMUM AIERAGE FLOWPEAK FLOW TIME

{  cFs  )  (m)

3 2 9 ' 7  .  1 2 . 0 0
(  cPs)

1 0 3 2
/ r r r . F e l  ,  t a 1

( A C - F T )  s I 2  -

OMUGTIVA NH =

? 2 - H R  1 4 9 . 5 0 - I l R

3 2 4 ,  1 0 8 .  5 2 .
2 . 8 4 5  2 . 8 4 5  2 . 8 4 5

6 4 3 .  6 4 3 .  5 4 3 .

4 . 2 4  S Q  M r



RUNO!'F SUM"INY

FLOW IN CUBIC !'EET PER SECOND

TIME IN HOURS, ARB IN SQI'1ARE MILES

TIME OF AWRAGE FLOW FOR MAXJM PER]OD

PEAI(
5 -HOIJR 24 -I{OtlR 72 -HOUROPERATION STATION

t l lhD^ dA hDg !T

ROUTE! TO

2 COMBINED AT

f f i D N E l I D q  A f

2 COIVGINED AT

ROMED TO

HYDROGXAPH AT

3 COMBINED AT

BA-SIN MAXIlffi TIW OF

AREA STAGE YrnX STAGE

. 8 5

. 8 5

. 3 f

1 . 1 8

4 , 2 4

FLOW

! D 2 ^ - .  1 2 . 0 0

3 7 4 .  1 2 . 0 0

) - 4 2 2 .  1 2 . 0 0

3 9 8 .  1 2  -  0 0

1 3 8 1 .  1 2 . 0 0

3 2 9 1  .  1 2 . 0 0

2 A 1  .  6 5

2 r

2 8 5

2 8 8 .  9 0

8 0 .  2 5

8 S .  2 9

8 9 3 0

I

L O 3 2 .  3 2 4

3 9 .

4 0 .

1 0 8 .

t 

"uMmRY 
oF KTNEMATTC wAw - wsKrNGttM-cuNGE RourrNG

(FLOW 15 DIRECT RUNOFF WITEOUT BASE FLOI'{)
IMERPOIATM TO

COMPIJTATION IMERVI

ISTAQ ELNEM DT PMK TIME TO VOLWE D! Pffi T]ME TO VOLWE

PN PN

( M I N )  ( C F S )  ( M I N )  ( I N )  ( M I N )  ( C F S )  ( M I N )  { I N )

M A N E  1 . 1 9  1 0 1 9 ' 3 3  
' / 2 2 ' 5 3  2  A 2  3 o - o o  9 5 5 - 1 3  1 2 0 ' 0 0  2 ' 4 4

CONTINUITY SUMVIRY (AC-!*I)  -  INFI,OW= '12'7gE+A3 E:{CESS: 0000E+00 OUTFLOH= '12?98+03 B$IN SNTAGE= 's039E-08 PERCENT ERoR=

I N E  1  5 5  L 4 r 6  ' 7 4  1 2 3  ' a A  2  ' 5 2  3 0  '  o o  1 2 9 4  ' 9 9  ? 2 0  '  0 0  2  E 5

CONTINUTY SUMMARY (AC-FT) -  INFLOW= ' ! '7158+03 EXCESS= 0OO0E+00 OIITFLOW= 'L1168+O3 BASIN STOBGE= '4491E-oB PERCST ERROF'=

t N E  2 . g 3  L 6 5 3 ' 4 g  1 2 5 ' 0 8  2 ' 8 4  3 0  o 0  1 3 8 1 ' 3 3  1 2 0  0 0  2 ' B A

. 'NTINII ITV sUMff iy (AC-FT) -  INFLow= .2288r.+03 HCESS= .00008+00 oIJTFLow= -22898+03 BASTN S!oRGE= '38?0E-06 PERCENT EPJaoR=

*** NORlqitL END OF HEC-1 ***

3 5 8

3'73

3 7 7

!1'7

1 1 9

- , 1

. 0



HEC-I: 100-Yr (Zone II)



FLOOD HrcROGXAPH PACKAGE (ITEC- 1)
J U N  1 9 9 8

IERSION 4. L

R U N D A T E  0 7 J I J I , 0 5  T r M E  1 0 : 5 0 : 2 6

U. S . ARIVI'Y CORPS OF NGINAERS
ffiDROLOGIC SG]MERING CNER

509 SECOM STREET
DAV]S, CAI, IFORNIA 95616

/ a r < i  ? < a - t 1 n 4

x x x x x
x x x x
xxxxxxx xxxx x
x x x x
X X X X X
x x xxxxxxx xxxxx

x

x
xxxxx x

x

m f s P R o G R A M R E P I A C E S M P R E \ [ o U s l , ' E R s r o N s o F H E c - ] . K N o m A s H E c l ( J A N 7 3 ) , m c 1 G S , H E C I D B , N } I E c l f f '

THE DEFIN'ITIONS OF VARfABLES -RTIMP- AND -RTIOR' !{AW CHANGM FROM THOSE USED WIM rc 1973'S]uE INFIfT ST"RUCME

T H E D E F I N T T I o N o F - N S K - o N w - c n R D w A s C I ' A N G E D W I T I { R g y I s I o N S D A T E - D 2 E s E P S l . m T s l s T I I E F o R T R A N T ? w R s T o N
IirEW OPTIONS : DAI'GREAK OwFLOw SUBMERGn\ICE , SINGLE EVEIII DAI{AGE C}ICULAT]ON, DSS : mITE STAGE I'REQUn{CY '

D S S : R E m T I M E s E R I E s A T D E S I R E D c A ] - c U R T I o N I N T E R I a I L o S S R A T E : G R E N A N D N P T I N F I L T R A T f o N
KINB{ATIC wAlE: NEw FII{ITE DI!'FERENCE AIGORITI{M

LINE

I
2
3
4
5

HEC-1 INPUT

-  .  . 4 .  .  .  -  .  .  . 5 .  .  .  .  ,  .  . 6 .  .  .  .  .  .  . 1  .  .  .  . .  .  . 8  .  .  .  .  '  .  . 9 .  .  .  .  '  . 1 0

I / i - - i i i r  E i d h l a n . 1 s ,  L L C  ( O I d  m W  S r t e )  -  F l o o d p l a i n  M a l y s i s  Z o n e  I f

I D  A n a f y z e d  J u n e  2 8 .  2 0 0 6

:D IOO-TEAR, 24-I IR STOru EIENT (TYPE II  STORM)

I T  3 0  2 8 J U N 0 6  0 8 0 0  3 0 0

6
1
I
I

1 0
1 1
a 2
1 3

t 5

2 A
2 1
2 2

2 5

K K  S G 5
KI{ SEE DR.L'NAGE MN

P C  O  . 0  0 . 0 0 5 1  0 . 0 1 0 5  0  0 1 6 1

P C  O . 0 6 3 0  0  - O 7 L 2  0 .  0 8 0 0  0 . 0 8 9 2

P C  0 . 1 8 1 0  0 . 2 0 4 0  0 . 2 3 5 0  0 . 2 8 3 0

P C  0 , 8 s 3 5  0 . 8 5 7 6  0 . 8 8 0 0  0 . 8 9 1 2

P C  0 . 9 5 2 0  0 . 9 5 8 4  A . 9 6 4 7  0 . 9 ' 7 0 9

L S 0 8 7
D  O . 4 1

a . o 2 2 o  0 . 0 2 8 1  0 . 0 3 4 5  0 . 0 4 1 1  0 . 0 4 8 0  0  0 5 5 3

0 . 0 9 9 0  0 . 1 0 9 3  0 . 1 2 0 0  0 . 1 3 2 2  0 , 1 4 ? 0  0 . 1 5 3 0

0 . 5 6 3 0  0 . ? 3 5 0  0 . ? ? 2 0  a . 7 9 9 0  0 . 8 2 0 0  0 . 8 3 ? 5

0 . 9 0 1 8  0 . 9 1 1 7  0 . 9 2 1 0  A . 9 2 9 1  0 . 9 3 1 1  0  9 4 5 2

o . g 1 1 o  0 , 9 8 2 9  0 , 9 8 8 7  0 . 9 9 4 4  1 . 0 0 0 0

! ' l

2 e
2 9
3 0
3 1
3 2

3 4
3 5

3 5

3 9
4 0

4 !
4 2
4 3
1 4

4 6

4 8
4 9

KK
IOt
RK

K
ICq

UD

KM

ru
BA

IJD

KK
ru
RK

K
ru

IJD

KK
ru
EC
KK
IO4

KX
ru
BA

IJD

K
KH

K
KM

LS
UD

P T F

ROUTE SUB 6 THRU ? - KINNV1ATIC IiAVE ROIJTING FROM F TO G

UNIFORM ],OSS WITH SCS I]NTT I{TDROGRNH

0  8 ?

COMBINE SUB AREAS 5 AND 7

2

SUB 5
WIFOru ],OSS WI:TH SCS UNIT H]TDROGUPH

0  8 7
0 . 2 8

P T E
ROIJTE SB 5 :mU 8 . KINS4AT] C WAW ROUTING T'ROM E TO G

3 9 0 0  0 . 0 6 9  0 . 0 4  T R A P  2  8 . 0

UNIFORM LOSS WITH SCS IINIT MROGWH

0 . 7 9

Col'l3INE sItB AREAS 5 AND I

2

ROINE 6&7 & 5&8 TIRU 19 . KINEMATIC WAVE ROI.]:TING FROM G TO O

4 4 0 0  0 . 0 3 0  . 0 4

1 4 0 0  0 . o 2 5  0 . 0 4

suB l- 9

r o  1 0  5 . 0

T R A P  1 0  8 . 0

5 2
5 3

UNIFORM LOSS WTTH SCS UNIT I{YDROGR.APH

1 . 3 ?
0  8 7

0 , 7 9

COMIIiIE SG ARS,S 5.8 N 19

3

UN]FORM I,OSS WITH SCS UNIT ]mROGMPH

0  8 ?

5 5

5'7

5 9



5 0  K  P T  H
51 ru ROUE SUB 9 ffiU 11 - KINEMTTC WAW ROIJTING FROM H TO J

6 2  f f i  6 1 0 0  0 .  0 4 f  0 . 0 4  T I A P  2 a  5 . 0

54 IC\4 I]NIFOW LOSS WIE SCS UNIT EYDROGRAPH

6 5  B A  0 . 4 8

6 6 L S 0 8 ?
5 1  l l D  0 . 5 8

58 RI( PT J

6 9 KM COIGINE SUB AREAS 8 AND 11
'7A HC 2

11 KK SUB iO
12 K}4 I]NIFORM I,OSS WIT'g SCS UNIT }IIDROGRAP!]

n  i l

14 LS O 8"1
n  < 1

1 6  K  P T  I
77 KM ROUTE SUB 10 II{RU 12 - KINMTIC IIAVE ROINING !"ROU l TO J

1 g  R K  8 2 0 0  0 . 0 ? 0  0 . 0 4  T R A P  2  3 - 0

19 K SIJB ],2
8 O ru UNIFOU LOSS WTffi SCS UNfT IITTROGWH

8 1  B A  0  . 4 5
E 2 L S 0 8 7
8 3  l J D  0 .  5 8
8 4  K X  P T J
85 XM COMBfNE STIB AREAS 10 AT{D ]-2

8'1 KK PT J
88 ru ROI.ITE ST]B 8,10,11,12 THRU 13 - KINEMATfC WAW ROI'TING FROM J TO N

8 9  K  4 4 o O  0 . 0 2 0  0 . 0 4  T R A P  3 0  5 . 0

90 KK suB 13

91 Ig UNIFOru LOSS WIT'g SCS UN]T I{YDROGWH
I  t 1

9 3 L S 0 8 7
9 4  U D  0 . 5 8

9 5  K  P T N
96 ru COMINE SIJB AREAS 8 & 10-13

1

98 KX sB 14

99 N.l UNIFOW LOSS WfTE SCS UNIT ITYDROGWH

L 0 0  B A  0 . 9 5
.  8 5

1 0 2  m  0 . 4 2

103 KIT PT K
]-04 XM ROUTE SIJB 14 - KINEIV1ATIC WAVB ROI]TING ROM K TO M

1 0 5  R K  5 2 0 0  0 . 0 5 8  0 . 0 4  T R A P  5  5 . 0

105 KK sUB l-5

10 ? KM UNTFORM LOSS WITH SCS UNIT }IYDROGWH

1 0 8  B A  0 . 1 5
1 0 9  L S  0  8 5
1 1 0  I D  0 - 8 7

111 KK PT M
T12 KM COMBINE SUB AREAS 14 AND 15

114 I(K SllB 15
115 (M UTUFORM LOSS WTTH SCS IJNTT IIYDROGRAPH

1 1 6  B A  0 . 3 6
'1r'1 LS O A2

1 1 8  I J D  0 . 3 9

119 K( PT L

L2A 1O4 ROIJTE SUB 15 . KINEMTfC WA1E ROUTING FROU L TO M

1 2 1  R K  4 4 0 0  0 . 0 5 1  0 . 0 4  T R A P  2  3  , A

\22 Kr( SIJB 17

:.23 ru IJNIFOru LOSS WITIi SCS UNIT EYDROGWH

t 2 4  B A  0 . 6 3
r25 LS 0 85
a 2 5  I J D  A . 8 1
r21 KK PT M

12A ru COI'IBINE SIJB AREAS 15 AND 1?

1 3 0  K R  P T  M

131 ru ROIJTE SUB 14'1? TRU 18 - KINEMATIC WAE ROUTTNG FROM M TO N

a 3 2  R K  9 3 0 0  0 . 0 3 4  0 . 0 4  T R A P  1 5  5 - 0

133 (] t  sB 18

134 ICU INIFOR]q LOSS WIjrH SCS UNIT HYDROGRAPH

1 3  5  B A  r . 2 A
1 3 5  L S  0  8 5

t 3 1  D  0 , 4 9

1 3 8  K  P T N

139 ru coMBrNE SIJB AREAS 14-18

141 KX PT N

A42 IO{ ROITIE SB 9-13 & 14-18 :mU 20 - KINEMATIC WAE FROM N TO O

\ 4 3  R K  3 9 0 0  o . o 2 ' 7  0  -  0 4  T R P  3 0  5 , 0

144 K( su-B 20

145 KM UNIFORM LOSS WITI{ SCS UNIT }IYDP'OGR-APH

1 4 6  B A  0 . 2 6

i-41 LS 0 87

1 4 8  u D  0 . 4 9



r49 KX PT O

150 KM COMBINE SI]B AREAS 9-18 & 20

1 5 1  H C  3

L52 KK PT O

153 Kl., ROI.IIE SUB 5 - 2 O TIIRU 21 - KINEIqATTC wAvE ROM O To P

L 5 4  R K  4 o o o  0 . a 2 4  0 . 0 4  T R N  3 5  5  0

155 Kr{ suB 21
155 KN UNIFOR]4 LOSS WJTH SCS UNIT MROGWH

1 5 ?  B A  0 - 3 5
L 5 8  L S  0  8 1

1 5 9  L D  0 . 4 9

1 6 0  K  P T P

151 1O4 COMBINE SUB AREAS 5-21

\ 6 2  H C  3



!.LOOD HTDROGRAgH PACKAGE (I{EC-1)

V E R S I O N  4 . 1

R I t N  D A T E  o 7 J U L 0 6  T I M E  1 0 : 5 0 : 2 5

U. S , NY CORPS OF NGINEER.S
HI'DROLOGIC ENGIMERING CENTER

DAVIS, C_ATTFORNTA 95616
/ a r < \  r < F - 1 1 n ,

virginia Eigh1uds, LLc (o1d TRw si te) -  Floodplain halysis zone

A n a l y z e d . I u e  2 8 ,  2 0 0 6
1Oo-YEAR, 24-1{R STOR'I  EIENT (TYPE II  STORI"I)

OUTPIJT CONAROL VA]TIABLES

I I

I T

IPRNT
IPI,oT
QSCAT,

STORAGE VOLWE
SURFACE NM
TEMPERAI"URE

3 PRINT CONTROL
O PLOT CONTROL

O. IITDROGFAPI] PIJOT SC-AIE

AffiS

DEGREES FARSNHETT

IIYDROGR}PH TIME D},TA
MfN 3 O MIM)TES IN COMPIJTATTON INTERVAI'

IDATE 2BJUN 6 STARTING DATE

]TIME OSOO STNRTTNG TIME
NQ 3OO NUMBER OF ETDROGRAPH OMINATES

MDATE 4JIJ1 6 TNDTNG DATE

NDTIME 1330 ENDING ?IME
ICffi 19 CE}[\]RY MARK

COMPINATION TNTE'RVAI .50 HOIJRS
TOTAI TIME BASE 149.50 HOIJRS

ENGLISH WITS
DRAINAGE AREA SQUAR! MILES

PRTCTPITATION DEPTI{ INCHES

LE"NGTE, ETEVATION IEET

FLOT{ CUBIC FEET PER SECOND

14 BA

8 P B

9 P I

15 LS

15 IJD

. 0 1

. 0 1

. 0 1

. 0:.

. 0 1

. 0 1

. 0 7

. 0 1
, 0 1

. 0 1

. 0 1
- 4 2
, 0 1
. 0 1

. 0 1

. 0 2

. 4 2

. 0 1

. 0 1

. 0 2

.  a 2

. 0 L

SEE DRENAGE BP

SI]EBASIN RUNOFF DATA

SIJBBASIN CNUCTERISTICS
TARN 2.01 SUBBASIN RR

PRECIPITATION DATA

STOR]q 4.20 BASIN :TOT[ PRECIPTTAT]ON

INCREMN\IIAI PRECIPITATION PATTER]q
0 1
0 1

. 0 1

. 0 f 0 1

n q

. 0 1

. 0 1

0 1  . 0 1
0 1  . 0 1
0 4  . 0 3
0 1  . 0 1
0 1  . 0 1. 0 1

q ^ c  T . n q q  p D f F

STRTL

CRMR

RTIMP

.30 INITIAI NSTRACTION
8 7 . 0 0  ( m G  M B E R

.OO PMCENT IMPERVIOUS AREA

SCS DIMENSIONJJESS UNITGRAPH

TLAG .47  IAG

1 0 4 1 .

UNIT IIYDROGRAPH
? END.OF-PERIOD ORDINATES

L 2 . 2 .

TOTA.], R.LINFIL =

PN FLOW Tf,ME

( c F s )  ( R )

MROGSPI] AT STATION

4 . 2 0 ,  T O T M  L O S S  =  1 . 3 8 ,  T O T A r  E X C E S S  =  2 - A 2

MUIMUM AWNAGE FLOW

(  c F s )
4 8 5 .  L 5 2 .  5 1 -

( r N c L E S )  2 , 2 4 1  2 . A 2 r  2  - A 2 r

( A C - F T )  2 4 0  -  3 0 2 .  3 4 2 .

CUMUI,ATTTE AREA = 2.01 SQ MI

1 2 - H F .  1 4 9 . 5 0 - m

2 4 .
2  . 8 2 1

3 0 2 ,



1 ? K X  P T F

ROIITE SUB 5 T]]RU ? . KIIiIEMATIC WATE ROI'TING FROM F TO G

HYDROGTAPH ROUTING DATA

19 RX KIIiIEMATIC I'lAlE STREAM ROUTING
IJ 44 OO . CIIAN$IE! '-ENGTI:
s  . 0 3 0 0  s L o P E

N .O4O CHANNEL ROUGIINESS COEFFICIENT
CA . OO COMRIBUTING AREA

S}TA.PE TMP C1NNEL SIIAPE

WD 1O.OO BOTTOM WIDTH OR DIA}'IETER
z  s . o a  S I D E  s L O p E

ND)O'IIN 2 MINIMUM NIII"IBER OF Dx INTERI'AIS

COMPIJTED KIMMATIC NO*O'"'O"
VARTBLE TIME STEP

(DT SHOWN IS A MINIML]M)

ELEMEITT ArPm M DT DX PEAK TrME-TO vOLUqE 
IY::I*P]k Ud-dKfTY

( M r N )  ( F r )  ( c F s )  ( M r N )  ( r N )  ( F P s )

I m  a . 1 6  1 . 3 9  1 . 5 3  L 4 6 6 - 6 1  1 5 9 1  9 5  1 s 1 - ' e 2  2 ' 8 2  1 5 ' 3 1

CONTINUfTY SUMMARY (AC-FT) -  INFLOT.T= ,3024E+03 EI)(CESS= .0000E+00 OITTFLOW= .3025E+03 BASIN STORAGE= .6108E-0? PERCENT ERROR= .0

IN:TERPOGTED TO SPECIFIED COMPIJTATION IIITERVB

B r N  r . 7 6  1 . 3 9  3 0 . 0 0  1 s 8 3 . 5 9  7 5 0 ' 0 0  2 ' 4 4

IIYDROGF-APH AT STATION

PEAK FLOW TIME MAXfMUM AWRGE FLOW
6 - H R  2 4 - R  ? 2 - H R  1 4 9 .  s o - R

-  ( c F s )  ( H R )  
( c F s )

+  L 5 8 4 ,  1 2 . 5 0  4 8 8 .  1 5 3 .  5 1 .  2 5 '
( T N C H E S )  2  - 2 5 5  2 . 8 3 6  2 . A 3 6  2 . 8 3 5

( A C - F I )  2 4 2 .  3 0 4 .  3 0 4 .  3 0 4 .

c0rvfiJ'L'ATIa3 NEA = 2.01 SQ Mr

20 Kr( sG 7

W1FOru LOSS WIffi SCS WIT ]mROOUPH

SUBBASIN RTNOFF DATA

22 BL SUBBASIN C}IARACTERISTICS
TRB '57 S1IBBNTN M

8 PB STORM 4.20 BASIN TOTA]'  PMCIPITATION

9 P] INCRET'IENTAI, PRECIPITATION PATTERN
. 0 1  . 0 1  . 0 1  . 0 1  0 1  . 0 1  . 0 1  ' 0 1 -  . 0 1  0 1

. 0 1  .  0 1  .  0 1  .  0 1  . 0 1  . 0 1  . 0 1  . 0 1  ' 0 2  . 0 2

. a 2  . 0 3  . 0 5  . 3 8  , A ' 7  . 0 4  . 0 3  . o 2  ' 0 2  ' o 2

. 0 1  . 0 1  . 0 1  . 0 1  . 0 L  . 0 1 '  . 0 1  0 1  . 0 1  . 0 1

. 0 L  . 0 1  . o 1  , 0 1  . 0 1  . 0 1  0 1  . 0 1

23 LS SCS LOSS RATE
STRTL .30 INITIS ASSTRACTION

CRWR 87.00 CURVE NIMBER
RTIMP ,OO PERCEMT IMPERVIOUS MM

24 W SCS DfMENSIONIESS UNTTGRAPH
TI.AG .?9 LAG

UIIIT HYDROGRAPH
10 EM-OF-PERIOD OroINATES

L 7 7 .  2 6 6 ,  r 9 1 ,  8 5 ,  3 9 .  1 8 .  8 .  4 .  2 .  1 .

HYDROGRAII{ AT STATION

TOTAT R-AINFA],L = 4.2A, TOTAI LOSS = 1.38, TOTAI- EXCESS = 2 82

PEAX FLOI{ TIME MXTW AVERAGE FLOW
5 - 1 { R  2 4 - I * .  ? 2 - I n  1 4 9 . 5 0 - ! l l

+  ( C F s )  ( I n )
( C F S  )

+  3 8 6 ,  1 2 . 5 0  1 3 1 .  4 3 .  7 4  7  '

( T N C H E S )  2 . 2 3 !  2  ' 8 2 !  2 . 8 2 1  2  ' a 2 r

( A C - F T )  5 8 .  8 6 .  8 6 .  8 6

CUMUI,ATfVE AREA = .57 SO Mf



2'7 HC

COI'IBINE SUB ARAAS 5 AND 7

HI'DROGRAPH COBINATION

ICOMP 2 NU}4BER OF IITOROGNA'PHS TO COI4BINE

I{YDROGR.APH AT STATION

MAXIMUM AVSRAGE FLOWPW Fr.oW TrME 
5_ln

(cFs) ( I lRl
( c F s )

r ,  q n  6 2 4  -
( I N C I { E S )  2 . 2 5 0

{ A C - F T )  3 1 0  '

CIII4UIATTVE AREA =

24 - t+R t t - #

3 2 .

3 9 0 -
2  - 6 3 3

1 q n

3 0  B A

8 P B

. 0 1

. 0 3

. 0 1

. 0 1

. 0 1
, 0 1
. 0 5
. 0:.
.  01-

. 0 1

. 0 1
, 0 7
. 0 1
. 0 1

. 0 1

. 0 2
- 0 2
. 0 f

. 0 1

. 0 2

. o 2

. 0 1

TINIFORM LOSS WIT'H SCS UNIT HYDROGRAPH

SUBBASIN RUNOFF DATA

SUBBASIN CT1SXACTERISTICS
TAREA .25 SUBBASIN AREA

PRECIPITAT1ON DATA

STORY 4.20 BASIN TOTA], PIICIPITATION

INCREMNi'IAI PRECIPITATION PATTERN
n l  n T . 0 1

. 0 1

. 3 8

. 0 1

. 0 1

, 0 1
. 0 1
. 0 4
. 0 1
. 0 1

. 0 1

. 0 1

. 0 3

. 0 1

. 0 1

. 0 1

. 0 1

. 4 2

. 0 f

. 0 1

. 0 1

. 0 1

. 0 1

scs Loss mTE

CR}NBR
RTlMP

.30 TNTTIAI ASSTXACTTON
8 7 . 0 0  c w w  m E R

,OO PERCENT IMPER\,TOUS AREA

SCS DIMENSIONLESS UNITGTAPH
TNG .28 LAG

UNI? ETDROGTAPH
5 END-OF.PER]OD OroINATES

1 .

TOTAI RIINFIL =

PEAK FLOW TIME

( c P s )  { R )

2 9 5 .  1 2 , 0 0

I]YDROGRAPH AT STATION

4 . 2 0 ,  T O T A I  L O S S  =  1 . 3 8 ,  T O T 3 ] ,  H C E S S  =  2 ' 8 2

MAXIMUM AEUGE F'LOW

( c F s l
5 3 .  2 A .  

' 7 .

( l N C r { E S )  2 . 2 4 6  2 , A 2 L  2 . 8 2 7
( A C - F T )  3 1 .  3 9 .  3 9 .

CUMULATI!'E REA = ,25 SQ MI

7 2 - H R  1 4 9 . 5 0 - I G

3 ,
2 . 8 2 I

3 9 .



P T E

ROIJTE SUB 5 TfiRU 8 - KIMMATTC WAVE ROINING ROM E TO G

HYDROGRAPE ROUTING DATA

KINN.IATIC I,{AVE STREAM ROIJTING
L

s

m
z

NDXMIN

3900. CHANNEL LNG?I{

. 0 5 9 0  s L o P E
.O4O CIIANNEL ROUGHNESS COEFFICIm'I

. OO CO]WIBITTTNG AREA
TRP CIIANNEL SEA"E
2.OO BOTTOM WIDTH OR DIAMETER

2 MIIfiIMUM NUMBER OF DX INTERVAI,S

COMPINED KINEMTIC 
"A"*''"*.IBRIABLE TIME STEP

(DT SHOWN IS A MINIMI]M)

ELEMTTTI A],PSA M DT

( MIN)

DX PEAX TIME TO

{ F T )  ( C F S )  ( M I N )

MAXIMUM
CELE"RITY

. 1155E-08 PERCEm ER-ROR=

VOLUME

( iN)

I N N  3 . A 2  ! - 3 4  r . 7 5  1 3 0 0  0 0  2 9 ] .  6 6  7 2 2  9 1  2 ' 9 2

CONTINIITTY SUMqARY (AC-FI) -  I IFLOW= .39118+02 EXCESS= o0O0E+00 OUTFLOW= '3913E+02 BASIN STORAGE=

ITTTERPOi,ATED TO SPECIFTED COM?UTATION I}IIM!?'L

M A T N  3 . 0 2  1 . 3 4  3 0 . 0 0 2 6 9 - 9 A  7 2 0 . 0 0  2 . 8 5

IITDROGI.A.PH AT STATION

PMK roOW TIME

(crs )  (HR)
I . r e \

( INCIIES)
(AC -  FT)

MTXIMUM AIERAGE FLOW
6 - m

5 3 .
2  - 2 6 1

3 1 .

24-R ? 2 - I I R  1 4 9 . 5 0 - E ?

CUMUI,ATII'E AREA =

2 A -  1 .  3 ,
2 . A 4 6  2 . 8 4 6  2 . A 4 6

3 9 .  3 9 .  3 9 .

2 5  S Q  M I

UNIFORM I,OSS WITH SCS U}rIT IIYDROGRAPH

8 P B

9 P I

40 uD

. 0 1

. 0 1

. 0 3

. 0 1

. 0 1

, 0 1
. 0 1
. 0 3
. 0 1
. 0 1

SUBBASIN RI]NOFF DATA

SUBBASIN CMRACTERISTICS
TAREA .23 SUBBASIN ARM

PRECIPITATION DATA

STORII 4.20 BASIN TOTAI PRECTPITATION

INCREMEMM PRECIPITATION PAMEN

. 0 1

. 0 1

. 4 2
'  0 1
. 0 1

SCS LOSS TATE

CR1INBR
RTIMP

. 0 1

. 0 1

. 0 5

. 0 1

. 0 1

.30 INITTAT BSruCTION
8 7 . 0 0  f f i u E  m E R

.OO PERCEMI IMPERVIOUS AREA

. 0 1

. 0 1

. 0 4

. 0 1

. 0 1

1O END-OF-PERIOD ORDINATES

. 0 1

. 0 1

. 4 2

. 0 1

. 0 1

. 0 1  . 0 1

. 0 1  . 0 1

. 3 8  . 0 7

. 0 1  . 0 1 .

. 0 1  . 0 1

. 0 1

. 0 2

. 0 2

. 0 1

0 1
0 2
0 2
0 1

SCS Df MNSIONI,ESS UNITGRAPII

T IAG .?9  LAG

}IYDROGRAIH AT STATION

4 . 2 0 ,  ? o T E  L O S S  =  1 - 3 8 ,  T O T A I  * C E S S  =  2 . 4 2

MAXIMJM AVERAGE FLOW
7 2 - R  1 4 9 . 5 0 - h ' R

3 .
2 . 4 2 1

3 5 ,

3 .

TOTE RAINFAIL =

PK FLOW TIME

( c F S )  ( i G )

1 5 b . 5 5 .  l l .
( r N c H E S )  2 . 2 3 1  2 . A 2 1  2 . 8 2 ) -

( A C - F T )  2 ' t .  3 s .  3 s .

CUMIJI,ATIVE AREA = .23 SQ MI



4 1 K K  P T G

COWINE SUB REAS 5 AND 8

43 HC FTDROGNIT COMBINATION
ICOMP 2 NUMBER OF HNROGRAPHS TO COMIM

MROGMPH AT STATION

Pffi FLOW TIIA MAXIMUM AWUGE FLOW
5 - r R  2 4 - I I R  7 2 - H R  1 4 9 . 5 0 - 1 f i '

+  ( c F S )  ( R )
(  c F s )

+  3 4 3 .  1 2 . 0 0  1 1 9 .  3 ? .  ! 2 .  6 .
( I N C I I E S )  2 . 2 5 A  2 . a 3 4  2 . A 3 4  2 . 8 3 4

( A C - F T )  5 9 .  1 4 ,  1 4 .  ' / 4 .

CUMUIATIVE AREA = .49 SQ MI

4 4 K K  P T G

ROmE 6&? & 5&8 :mU 19 - KrffimTIC WLW ROIITTNG ROM G TO O

IITDROGRAPH ROI]TING DATA

4 6 RK KIMMT] C WAW STREAU ROIJTING
L 7400. Ci{ANNEL LnrcTH
s  . 0 2 5 0  s L o P E
N .040 CI{ANNEL ROUGTO{ESS COEFFICIEIIT

CA .OO CONTRIBI}TING AREA
S}IAPE TIAP CIIANEL SI{APE

WD 1O.OO BOT?OM WIDT}I OR DIAMETER
Z  8 .  O O  S I D E  S L O P E

MHIN 2 MINIMUM NLVBER OF DX TNTERI/AI,S

COMPUTED KINEMATIC PMMETERS
VARIABLE TIME STEP

(DT SHOhA{ IS A MTMM)

S!EMEN-f AIPIIA M DT DX PEAK TfME TO VOLUME MAXIMT]M
PEAJT CELERITY

( M I N )  ( F T )  ( C F S )  { M I N )  ( I N )  ( F P S )

M A r N  1 . 5 4  1 . 3 7  4 . 6 2  2 4 6 6 . 6 1  3 4 2 . \ A  7 3 3 , 2 1  2 . 8 4  8 - 9 4

CONTINUITy SUMMARY (AC-FT) -  INFLOW= , '74A'18+A2 EXCESS= .00008+00 O{rFLOw= .14A98+o2 BAslN sTomGE= .1803E-05 PERCEM ERoR= .0

IMRPOI,ATED TO SPECIFIED COMPITATION ]NIERVIA

m r N  1 . 5 4  1 . 3 7  3 0 . 0 0

T{YDROGRAPH AT STATION

Pffi FLOW TIME WIMUM A!€RAGE FLOW
5 - R  2 4 - R  7 2 - R  1 4 9 . 5 0 - R

+  { c F s )  I H R )
( c F s )

+  3 3 1  .  1 2 . 5 0  1 1 9 .  3 8 .  1 3  .  6 .
( r N c H E S )  2 . 2 5 1  2 . A 4 6  2 . A 4 6  2 , A 4 6

( A C - F T )  5 9 .  1 4 .  1 4 .  7 4 .

cu4ffiTfw Rs = .49 SQ Mr



4 7  K

4 9  B A

8 P B

51 UD

UNIFOil IJOSS WITH SCS !]NIT IIYDROGRAPH

SIJBBASIN RUNOFF DATA

SIJBBASIN CEARACTERISTICS
TAREA 1.37 SIJBBASIN ARB

PRECIPITATION DATA

STORT.4 4.20 BASIN 
"OTAI 

PRECIPITATION

INCREME{TAI PRECIPITATf ON PAMERN
. 0 1

^ 1  n T

a 2  . 0 3

.  0 1  . 0 1  . 0 1

, 0 1  . 0 1  . 0 1

. 3 8  . 0 1  . 0 4

. 0 1  . 0 1  . 0 1
-  0 1  . 0 1  . 0 10 1  . 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1
, 0 l -

0 1

0 1

. 01-
-  a 2
- 0 2
. 0 1

scs Loss mTE
SRTL ,30 INITISBSruCTTON

CRVNSR 87.00 CUR\IE NUIGER

0 l

RTIMP .OO PERCENT :MPERVIOUS }3EA

SCS DIMBISIONIJSS UNTTGRI-PH

TI,AG .79 IAG

UNIT IINROGRAPH
1O EIiID.OF-PERIOD OR.DINATES

2 a a .  6 3 8  .  4 7 3 2 0 4 -  9 4 .  4 3 2 D .

TOTAI LAINFAIL =

PMK FLOW TIME

(crs)  (nR)

9 2 ' 7  .  1 2  . 5 0

HYDROGRAPI{ AT STATION

4 . 2 0 ,  T O T A I  L O S S  =  1 . 3 8 ,  T O T A I T  E X C E S S  =  2 . A z

MAXIMUM AVEBGE FI,OW
7 2 - H R  1 4 9  . 5 0 - H R

3 2 9  .  1 0 4 .  3 5  -  a 1  '

( r N c m s )  2 . 2 3 1 -  2 . 8 2 1 -  2 . A 2 1  2 - 4 2 1

( A C - F T )  1 6 3 .  2 0 6 .  2 D 6  2 0 6

CUMUNTIVE REA = ], . 37 SQ MI

P T O

COMBIM SIJB MEAS 5- S ND ]-9

HMROGRAPI{ COI4BINATf ON
ICOMP 3 NU}'IBER OF IIYDROGRAPIIS TO COMBINE

H]'DROGMPH AT STATION

MAXTMUM AVERAGE FLOII
PEAK FLOI'I TIME

( C F S )  ( H R )

3 2 3 3 .  1 2 . 5 0

5 -Im

(cFs)
1 0 7 2 .

r  r n r ^ u F c \  )  1 A q
( A C - F T )  s 3 2 .

mMUnTfW RfA =

1 2 - R  1 4 9 . 5 0 - I R2 4 - R

3 3 8 .  1 r 3 .  5 4 .

2 . 8 3 0  2 , 8 3 0  2 . 8 3 0
5 7 O .  6 1 0 .  5 7 0 .

4 . 4 4  S 0  M I



8 P B

9 P I

SUB 9

I]NIFORVI LOSS WITH SCS IINIT I{IIDROGRAPH

SI'BBASIN RUNOFF DATA

SUBBAS IN CI{ARACTERISTI CS

TAREA 3.41 SUBBASIN A.RSA

STOil  4.20 BASIN TOTA! PPJCIPITATION

INCEMNIA], PRECIPTTATTON PATTERN

. 0 1
, 0 1

. 0 1

. 0 1
. 0 1
. 0 1
. 0 5
-  0 1
. 0 1

. 01-

. 0 1

. 0 4

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 01-

. 4 2

. 0 1

. 0 1

. 0 1

. 0 2

. 0 2

. 0 1

0 1
a 2
a 2
0 1

. 0 1  . 0 1

. 0 1  . 0 f
, 3 8  . 4 1. o 2  . 0 3

. 0 1  , 0 1

c d e  r d c c  p a T E

CRI'NBR

gCS DIMENSIONLESS UNITGUPH
TI,AG .53 I,AG

,30 INTTIA! BSTIACTION
8?. OO CUR\,E NUMBER

.OO PERCEM IMPMVIOUS M

UIIIT IITDROGR.API{
? END.OF-PERIOD OR.DINATES

1 8 3 8 .  6 1 L , 4 4 . 1 l

TOTAI RAINFIL =

PNK roOW T]ME

( c F s )  ( 1 R )

2 7 4 2 .  ] " 2 . 5 4

3 0

HYDROGMPS AT STATION

4 . 2 0 ,  T O T I  L O S S  =  1 - ] 8 ,  T O T A I  H C E S S  =  2 ' 8 2

MAXIIm AWUGE FLOW
1 2 - L + R  1 4 9 . 5 0 - I I R

( c F s )
a 2 2 .  2 5 9  -  8 6 .  4 2  -

( f N c H E S )  2 . 2 4 0  2 . 8 2 1  2 . A 2 1  2 . 4 2 1

( A C - F T )  4 O 7 .  5 L 3  5 1 3 .  5 1 3  -

CUMUIATNTE AREA = 3.4I SQ MI

P T H

ROIJTE SB 9 TRIJ 11 - KINEBTIC WAM ROUTING ROM H TO J

HYDROGRAP!{ ROIIIf NG DATA

KIreMATIC WAW S1RN ROMING

WD
z

NDXMIN

L

N

CA

6100. CTNNEL LNGTII
. 0 4 1 0  s L o P E

.O4O CIANNEL ROUGHNESS COEFFICIENT
.OO CONTRIBI'TING REA

TB! CEANNEL SHAPE
20.00 BOTTOM WIDTH OR DIAI"IETER

5 .  O O  S I D E  S L O P E
2 MINIMUM NUMEER OF DX INTERVAIS

COMPUTED KINEIGTIC P"'A'TAISRS
VRIASLE TIME STEP

(DT SHOM IS A MINIMiJlq)

( rvrN )

m r N  1 - 5 4  1 . 4 4  7 ' 7 r  2 0 3 3 ' 3 3  2 1 a A ' 6 9  1 s 2 ' 3 0  2 ' 8 2

CONTINfJTY SUMMARY (AC-FT) -  NFLOW= .5130E+03 EXCESS= 0000E+00 OII IFLOII= '5131E+0f BASTN STORAGE=

INTERPOI.ATED TO SPECIFIED COMPI]TATION IMER\IAI,

ELEMENT AIPHA M DT DX PEAK TIME TO VOLUME

( F T )  l c F s )  ( M r N ) (  I N )

M A - I N  1 . 5 4 L . 4 4  3 0 . 0 0 2 6 7 7  . 2 4  7 5 0 . 0 0  2 . 4 4

MAXIMT]M
CELERfTY

2 r  . 4 0

I O 1 ? E - 0 5  P E R C E N T  E R O R = . 0

PEAI( FLOW TIME

( c P s )  ( R )

2 5 7 ' 7 .  1 2 . 5 0

MROGUPH AT STATION

6.HR

(rNc l rEs)  2 .254
( A C - m )  4 1 0 .

CLIMUI,ATIVE AREA =

MAXI},'IJM AVERAGE T'LOW
24 -HR

2 6 0 -  8 ' / .  4 2 .

2 . 8 3 5  2 . 8 3 6  2 . 8 3 5
5 : 6 .

3 . 4 1  S 0  M r

1 2 - H R  1 4 9 . 5 0 - H R



8 P B

5? UD

UNIFORM LOSS WITIi SCS UNIT }ITDROGRAPH

SUBBASIN RUNOFF DATA

SUBBASIN CRRACTARISTICS
TAREA .48 SUBBASIN M

PRECIPITATION DATA

STORM 4.20 BASIN TOTAI PRECIPTTATION

INCRWNTIM PRECIPITATION PATTTRN

scs Loss UTE
S:I-RTL .3O ;NITIAI ASSTRACTION

CRImR B?. OO CT}RVE NUMBSR
RTIMP OO PERCEM IMPERVIOUS ARB

SCS DIMENSIONLESS U]{'ITGIAPH
TIAG .58 NG

, 0 1  . 0 1
. 3 8  . 0 ?

. 0 1  . 0 L

IJNIT H1DROGRPH

8 SND.OF-PERTOD OMINATES

0 1 . 0 1

a 2  . 0 3
01. . 0 1
0 1  . 0 1

0 1
0 1
0 5
0l-
0 1

. 0 1

. 0 1

. 0 4

. 0 1

. 0 1

0 1
0 l

0 l
0 1

. 0 r

. 0 1

. 0 2

. 0 1

. 0 1

. 0 1

. a 2

. 4 2

. 0 1

. 0 1

.  a 2

. 0 2

. 0 1

2 .

TOTAI RAINFAIL =

PBK FLOW TIME

( c F s )  ( H R )

EYDROGUPH AT STATTON

4 . 2 0 ,  T O T A I ,  L O S S  =  1 . 3 8 ,  T O T A I  E X C E S S  =  2  A 2

MAXIMUM AWRAGE FLO!{

5 - H R  2 4 - m 7 2 - r l J -  1 4 9 , 5 0 - I { R

( c F s )
1 1 6 .  1 5 .  L 2 .  E  '

( r N c H E S )  2  - 2 3 9  2 . A 2 \  2 . A 2 r  2  8 2 1

( A C - n )  5 7  .  1 2  -  1 2  '  1 2

CUMUIATIVE ARB = .48 SQ MI

P T J

COT.BINE SUB REAS 8 AND 11

H]'DROGRAPH COffi INATION

ICOMP 2 NUMBER OF HI'DROGR}PSS TO COMBTM

HYDROGXAPH AT STATION

MAXIMUM AVERAGE FLOWPH FLOW TfME 
6_ffi

{ c F s )  ( H R l
l a F < l

3  0 6 0  ,  1 2  . 5 D  9 4 2  -
( r N c H E S )  2 - 2 5 2

( A C - F T )  4 5 ' 7 .

CUMUI,ATIW REA =

7 2 - E R  1 4 9 . 5 0 - H R

2 9 6  -  9 9 .  4 8 .

2 . 8 3 4  2 , 8 3 4  2 . 8 3 4

5 8 8 .  5 8 8 .  5 8 8 .

3 . 8 9  S Q  M r



73 BA

UNIFORI1 LOSS WITTI SCS UNIT II].DROGRAIH

SUBBASIN RUNOFF DATA

SUBBAS IN CI{ARACTERISTf CS

TAREA .]1 SUBBAS]N AREA

PRECIPITA.TION DATA

STOru 4'20 BASIN TOTAI PRECIPITATION

INCRBqEiTAIJ PRECIPITATION PATTERN

. 0 1 0 1 . 0 1
. 0 1

0 2  . 0 3  . 0 5

^ 1  n 1

. 3 8  . 0 1

. 0 1  . 0 1

.30 INITIAI ASSTRACTION
8?.00 CURVE Nl l l "BER

. OO PRCENI IMPERVIOUS ARB

. 0 1

. 0 1
. 0 1
. 0 1

, 0 1
. 0 1

. 0 1

. 0 1

. 01-

. 0 3

. 0 f
-  0 1

. 0 1

. 0 1

. 0 2
-  0 1
. 0 1

, 0 1

. 4 2

. 0 1

. 0 t -

. 4 2

. o 2

. 0 1
. 0 1
. 0 1

SCS LOSS RATE
SNTL

CR1,1\IBR
RTTMP

SCS DITENSTfMESS UNf TGRNPH

UNTT HYDROGRAPH
7 END-OF-PERIOD ORDINATES

1 . 2 . I .

TOTAI RAINFAIL =

PEAK FLOW TIME

( c F s )  ( H R )

2 4 9  .  L 2 , 5 O
{ rNcr lxs )  2 .241

(AC-FT)  3 ' t .

5_HR 24-}IR

2  . 8 2 1

' 7 2 - I l R  1 4 9 . 5 0 - I R

8 .  4 .

2 , 8 2 1  2 . 4 2 1

4 1 .  4 1 .

ITTDROGRAPH AT STATfON

4 , 2 0 ,  T O T l l ,  L O S S  =  1 . 3 8 .  T O T I  E X C E S S  =  2  4 2

MAXIMUM AWRAGE T'LOI'I

CUMUUTf UE NEA = , 31 SQ MI

7 8  R K

ROI]TE StIB 10 THRU 12 ' KINEMATIC WAVE ROIJTTNG FROM I TO J

F]rDROGMP}T ROI.IIING DATA

K]MMTIC WAI€ STRW ROMING
L

s
N

CA

m
z

NDXMfN

Pffi FLOW TIME

( c F s )  ( H R )
( c F s  )

2 4 0 .  1 2 . 5 0
( r N c H E S )

( AC.FT)

B2OO. CIANNEL LENGTH

. 0 7 0 0  S L o P E
.O4O CIIANNEL ROUGHNESS COEFFICIEN'I

. OO COMRIEU:TING AREA

T?AP CHANNE]: SIIAPE
2.OO BOTTOM I i IDTI OR DIAMETER

3 .  O O  S I D E  S L O P E
2 MINIMT]I{ NTN4BER OF DX INTERVAIS

COMPUTED KIWTIC PMMETERS
VRIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

ELEMENT ATPR M DT

( M I N )

DX PEM TIME TO VOLWE
Pffi

( F T )  ( c F s )  ( M r N )  ( r N )

MAXIMUM
CELERlTY

12A28-Ai PERCENT ERROR=

2 . 9 6  2 ' 7 3 3 . 3 3  2 4 9  - 2 2  7 5 5 . 9 0  2 . 4 2
MAIN

comrM[TY SUMWY (AC-IT) -  INFLOII= .4664F.+02 E)(CESS= '  000oE+oo oulFrow= 4565E+02 BAS]N STOmGE=

IMSRPOLATED :CO SPECIFID COMPUTATION INTERVAI

M A r N  3 . 9 5  1 ' 3 4  3 0  0 O  2 4 0  0 4  ? 5 0  0 0  2 ' 8 4

HYOROGXAPH AT SITATION

I{MIMU].4 A1ERAGE FIJOII

2 . 2 5 1  2 . 4 3 9

3 1 .  4 1 .

1 2 - l l R  1 4 9 . 5 0 - I l R

8 . 4 .
2 . 8 3 9

CUIVIUI.ATIVE AREA = 3 1  S Q  M l



UNIFORM LOSS WTTT SCS TJNIT HYDROGRAPH

B P B

SIJBBASIN RUNOFF DATA

SUEBAS IN CI{ARACTERISTI CS

TM .45 SGBASIN ARB

PRECIPTTATION D-ATA

4.20 BASfN TOTA! PRECIPITATION

INCREI{ETITAI PRECIPITAT] ON PATT"ERN

. 0 1

. 0 1
- 4 2
. 0 f
. 0 1

scs Loss R-\TE

cR!'l[BR
RTIMP

. 0 1

. 0 f

. 0 1

. 0 1

. 0 L

. 0 5

. 0 1

. 0 1

. 0 1

. 3 8

. 0 1

. 0 1

, 0 1
. 0 1
- 4 7

. 01.

. 0 1

. 0 1

. 0 1

. 0 1
- 4 2
. 4 2
. 0 1

0 l -
a 2
a 2
0 l

, 0 f
. 0 2
_  0 1
. 0 1

. 0 1

. 0 1

. 0 4

. 0 1

. 0 1

.30 TNITIAL ABSTRACTION

8?. OO CURVE NUMBER

.OO PERCENT IMPERVIOUS ARg

SCS DIMEI.ISIONLESS UNITGR-APE

rLAG .58 I.AG

UNf T IIYDROGBIH
8 END.OF-PERIOD ORIINATES

: - 4 .  5 .  2 .

TOTAI RAINFAI =

PEAK FLOW TIME

(cFs ) ( I {R )

3 5 9 .  1 2 . 5 0

HNROGMPH AT STATION

4 . 2 0 ,  T O T A I  L O S S  =  1 . 3 8 .  T O T A I  E X C E S S  =  2 ' 4 2

MAXIMUM AWRAGE FI]OW

6 - I l R  2 4 - R 7 2 - I l R  1 4 9 . 5 0 - B

1 0 8 .
( r N c H E S )  2 . 2 3 9

( A C - F T )  5 4 .

CUMUUTIW REA =

- -  3 .

2  - 8 2 ) -  2  - 8 2 r  2 . A 2 7

6 8 .  5 8  5 8

45 SQ MI

PT 'J

CO}BINE SUB REA,S 10 AND T2

IISDROGTH COMINATf ON

rcoMP 2 l']-OvlBER OF llfDRoGmPHS TO COlArm

HYDROGMPH }.T STATION

Dff i  FLOW T]ME 
5_R

( c P s )  ( H R )
( CFS)

5 9 9 .  1 2 , 5 0  1 8 4 '
( r N c E E S )  2  ' 2 4 7

( A C - F T )  9 1  '

CUMUI,ATTVE AREA =

24- f f i

5 8 .  1 9 .  9  '

2 . 8 2 8  2 . A 2 A  2 . 4 2 4

1 . 1 5 .  1 1 5 .  1 1 5 .

. 7 5  S Q  M I

MAXTMUM AVEIAGE FLOII
1 2 - H R  1 4 9 . 5 0 - I ] R



ROU1IE SI]B 8.10,11,12 T{RU 13 - KINEMTIC WAVE ROI]TING FROM J TO N

IIYDROGRAPIT ROT]TING DATA

ruNEMATIC WAAE STREAM ROMING

m
z

NDXMIN

L

s

cI

4400. CI]ANNEL ]trGTH
^ .  ^ .  C T . A D F

.04O CIIANNEI, ROUG.HNESS COEFFICIENT

.OO CONTRIBT]TING AREA

TTAP CJIANNEL SI{APE

30.OO BOTIOM WIDTH OR DIAMETER

5 .  O O  S I D E  S L O P E
2 MINIMUM NT']VGM OF DX INTERVAI,S

COMPIJTED KINBqTfC PATAMETERS
VARIABLE TI}48 STEP

(DT SITOWN IS A MINIMTNq)

ELEI{EX.IT DT DX PEA( TIME TO VO]'UME MAXIMW

PRK CELERTTY

( r ' T )  ( c F S )  ( M r N )

l N N  s 5  1 ' 4 1  2 ' 4 g  ) ' 4 6 6 ' 6 ' 1  5 9 1  ' A 2  ? 5 5  0 ?  2 ' A 3  1 0 - 1 5

C O N T I N U I T Y S U M ! ' I ; R Y ( A C - F ' T ) - I N F L O W = ' 1 1 4 6 E + 0 3 E ) { C E S S = ' O O o O E + O 0 O u r F L O w = 1 1 4 7 E + 0 3 B A S I N S T O R A G E = ' 2 ? 6 8 E - 0 S P E R C E N T E R R O R =

INTERPOIJATED TO SPECIFIED COMPIITATION IMERUL

M A r N  . 8 5  L  4 1  3 0 . 0 0 5 6 9 . 0 0  7 5 0 . 0 0  2 . a 5

IIYDROGRAPH AT STATION

PEAK F'IIOW TIME

(cFs )  ( Ia )

5 6 9 .  1 2 . 5 0

MAXTMT]M AWRAGE ELOW

6 . H R

{ T N G E S )  2  - 2 6 2
( A C - F T )  9 2 .

COMUI,ATN'E NEA =

7 2 - 1 l F ,  1 4 9 . 5 0 - I n

5 8 .  1 9 .  9

2 . 8 4 - 1  2 - A 4 7  2 - 4 4 7
1 1 5 .

. 7 5  S Q  M r

90 KX

8 P B

IINIFORM LOSS WII"II SCS UNIT IIYDROGRAPH

SUBBASIN RUNOFF DATA

SUBBAS IN CI{ARACTERISTICS
TARM 1.1.1 SI]BBASIN MEA

PTCIPITATfON DATA

STOR}4 4.20 BASIN TOTI PRECIPITATION

INCREMEMAL PRECTPf,TATION PI.TTEN

. 0 1

. 0 1

. 0 2
. 0 1 . 0 1

. 0 5

. 0 f

. 0 1

. 0 1

. 0 1

. 3 8

. 0 1
n 1

. 0 1

. 0 1

. 0 7

. 0 1

. 0 1

. 0 1
_  0 1
. 0 4
. 0 r
. 0 1

- 0l-
. 0 1

. 0 1

. 0 1

. 0 1

. 0 2
, 0 1
. 0 1

. 0 1

. 0 2

. 0 1

. 0 1

. 4 2

. 0 1

0 1  . 0 1

C N C  I . A Q Q  D E T E

STRI

CRVNBR

RTIMP

SCS DIMENSIONLESS UNTTGR}.PI]

TLAG .58 IAG

.30 INITIAI ABS'IBACTION

8?.OO CURVS NUMBER
.OO PERCENT IMPL"RVIOUS }REA

UNIT TIYDROGRAPH
8 END-OF.PERIOD OR-DINATES

r3 5 .

TOTAI, RINFAIL =

PEAK FLOW TIME

HNROGFAPIT AT STAIION

4 . 2 0 ,  T O T I  L O S S  =  1 . 3 8 ,  T o T [  U C E S S  =  2 ' 8 2

WIW AWUGE ruOW

b - f t 7 2 - r n  1 4 9 . 5 0 - l l R

( N C m s )  2 . 2 3 9
( A C - F T )  1 3 3 .

CU}'OI,ATTVE AREA =

8 4 .  2 4 .
2 . 8 2 I  2  - B 2 I

1 6 ? .  1 5 ? .

1 4 .
2  . 8 2 18 8 5 .  1 2 .  s 0



COMBINE SUB AX.EAS 8 & 10-13

HYDROGT-A.PH CO}fBINATION
fCOMP 3 NIJ}4BER OF iIYDROGRAIHS TO COl"ltsINE

ETDROGRAPH AT STATION

M.AXIMT]]{ A\rERAGE !'LOW
12- r rR 149 .50-HRPEAX FLOW TIME

+  ( c F s )  { I R )

+  4 5 a 4 .  1 2  . 5 0

( c F s )
1 3  9 4

( I N C g E S )  2 . 2 5 1
( A c - ! T )  5 9 1 .

CUMUBTIW REA =

24 -Ifi.

4 3 9 .  1 4 6 .  7 0 .

2 . 8 3 3  2 . 8 3 3  2 . 8 3 3

8 ? 0 .  8 ? 0 .  8 7 0  '

5 . ? 6  S O  M I

UNIFORM LOSS WITH SCS UNIT IMROGBPH

1 O O  B A

SUBEASIN RUNOFF DATA

SUBBASIN CTNUCTERISTICS
TAREA .95 SIBBASIN AX.EA

PRECIPTTATION DATA

INCRE,IBITAJ- PRECIPITATION PATTERN

. 0 1  . 0 1  . 0 1

STORM 4.20 BASIN TOTAI PRECIPTTATION

, 0 1

. 0 1

. 0 f

SCS LOSS RATE

CRVNBR
RTIMP

, 0 l -  . 0 1

. 0 : .

. 0 1

. 0 5

. 0 1

. 0 1

. 0 1

. 0 1

. 1 8

. 0 1
-  0 i

. 0 1

. 0 1

.0 '7

. 0 1

. 0 1

. 0 1
, 0 1

. 0 1
, 0 1

. 0 1
, 0 1
. 0 3
. 0 1
. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 2

. 0 1

. 0 1

. 4 2

. 0 t

.35 INITIAI ASSTRACIION
85. OO CURW WER

,OO PERCEM TMPERVIOUS ARU

SCS DIMSNSIONLESS UNITGRPH

TIAG .42 T.AG

465 -

IJNIT HYIROGFAPII
5 END-OF-PBIOD OMINATES

TOTAT RAITIFATL =

PEAfi FLOW TIHE

( c F s )  l s R )

1 2 A .  1 2 . 0 0

}ITDROGRAPH AT S:TATION

4 . 2 0 ,  T O T A I -  L O S S  =  1 , 5 6 ,  T O T A I  E X C E S S  =  2 ' 6 4

MAXIMUM AMGE FLOW
7 2 - I r R  1 4 9 . 5 0 - m

2 1 8 .  6 8 .  2 3  .

( r N c H E S )  2 . 1 0 8  2 . 6 3 1  2 . 5 3 1

( A C - m )  1 0 8 .  1 3 5 .  1 3 5 .

CIffULATIVE AREA = - 96 SQ Mf

1 1 .

1 3 5 .



P T K

ROSIE SG 14 - KINS"IATIC WAVE ROUTING FROM K TO M

IIIDROGRAPH ROTJTING DATA

KINEMATIC WAVE STREN ROUTING
5200. SMNNEL LNGS

, 0 5 8 0  s L o P E
.O4O CIIANNEL ROUEHNESS COEFFICIENT

. OO CONTRIBLTING AREA
TFAP CUANNEL SHAPE

WD 5 ' OO BOTTOM WIDM OR DIMETER

2  5 . 0 0  s l D E  S I , O P E

NDXMIN 2 MINIMI]M NOMBER OF DX IFIERVAIS

COMPIJ'TED KIMMATIC PAXAME?ERS
AIARfBLE TIME STEP

{DT SHOWN 15 A MINIMUM)

ELEMNT AI-PI{A M DT DX PEAX TTUE TO VOLUME MAXfMIJM

PEAX CELETTTY

( M I N )  ( ! T )  ( c F s )  ( M I N )  ( r N )  ( F P s )

M A r N  2 ' A g  1 ' 3 5  1 ' 8 2  f 7 3 3 ' 3 3  
' 1 2 6  5 ' 7  1 2 4 ' 3 A  2 ' 5 a -  1 6  8 0

CoNTINTIITY SUMMARY (AC-m) -  IMLOW= '1350E+03 U(CESS= 'OOOOE+OO OUTFLOW= '13518+03 EASIN STORAGE= 1095E-o? PERCENI ERRoR=

TNTERPOI,ATED TO SPECIFIED COMP{IIATION IMRWI,

L

s
N

MIN 2 . 8 9  1 . 3 6  3 0 . 0 0 6 9 8 . 5 2  ? 5 0 . 0 0  2 . 6 5

I{YDROGR},PH AT STATION

MAXIMUM A]IEXAGE FIJOW
PE}.I( FIOW TIME

(cFs ) (rIR )

6 9 9  -  1 2  . 5 0

5 - R

( C F S  )

( rNcr rEs)  2 .L23
( A c - m )  1 0 9 .

CUMIT.TIVE AREA =

' 1 2 - ] g R  1 4 9 . 5 0 - I G

6 9 .  2 3 .  1 1 .

2 . 6 5 4  2 . 6 5 4  2 . 6 5 4

1 3 6 .  1 3 6 .  1 3 6 .

1 0 5  K

L O 9  L S

IIN]FORM I,OSS WITH SCS UNIT I{I|DROGXAPH

SGBNIN RUNOFF DATA

SUBBASIN CXARACTERISTICS
TARM .15 SIJBBASTN AREA

PRECIPITATION DATA

4.20 BASIN TOTA! PRECIP]TATION

INCREMEI{TI PRECIPITATION PATTRN

. 0 1

. 0 1

. o 2

. 0 1

. 0 1

SCS LOSS RATE
SRTL

CRI'NBR
RTIMP

. 0 1

. 0 1

. 0 3

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 t

. 0 1

. 01-

. 3 8

. 0 1

. 0 1

. 0 1

. 0 1
, 0 1

-  0 1

. 0 f
, 0 1
. 0 3
. 0 1
. 01-

. 0 2

. 0 2

. 0 1

. 0 1

.  a 2

. 0 2

. 0 1

. 0 1

. 0 1
, 0 2
. 0 1
, 0 1

, 0 1
. 0 1

. 0 1

. 0 L

.35 TNITII  ABSTTACTION

85.00 CUR1B NUI4SER
-OO PERCENT IMPERVIOUS AREA

SCS DIMENS]ONLESS UNITGFAPH
TLAG .87 UG

UNIT I{YDROGIAPII
11 END-OF.PERIOD OTDINATES

2 6 .  1 3 .  6 .  3 .

0 .

TOTI gINFEL =

PEAX !'LOW TIME

( c F S  )  { R )

8 7 .  1 2 . 5 0

HYDROGRPH AT STATION

4 . 2 0 .  T O T A I  L O S S  =  1 . 5 5 ,  T O T A !  E X C E S S  =  2 ' 6 4

MAX]MUM AVERAGE FIJOW

6 - R  2 4 - m 7 2 - W  1 4 9 . 5 0 - R

( c F s )

( rNcr {ES)  2 .094 2  63 '7  2  '631
(AC-F'I) :.? . 21 2L '

CUMUI,ATIVE }REA = .15 SQ MI

2 ,

2 t .



1 I 1  K K

COI@INE SUB RTAS 14 AND 15

IIYDROGR.A-PH COI4BIN}.TION
TCoMP 2 NUreER OF ]ITDROGRAPFS TO COI"BINE

IIYDROGRAPI{ AT STATION

MAXIMUM A1IERAGE FLOW
1 2 - R  1 4 9 . 5 0 - RPEAK FLCW TIffi

( cFs ) (rn{)

1 5 6 .  L 2 . 5 A
( r N c I l E s )  2 . 1 1 8

(AC-FT) ] .25.

CUMTII,ATIVE AREA = ]

' 7 9 .  2 5 .  1 3

2 . 6 5 2  2 . 6 5 2  2  6 5 2

r 5 7 .  L 5 1 .  1 S 7 .

INIFOW LOSS WIM SCS WIT HTDROGRAPH

STBEASIN RUNOFF DATA

SUBBSIN CMCTERISTICS
TREA .35 SUBBASINARE.A

PRECIPITATION DATA

4,20 MSIN TOTAI, PRECIPITATION

INCREMENTAT PRECIPITATION PAITEN

0 1 0 1
. 0 1  . 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 5

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 ! -

. 0 1

. 0 7

. 0l-

. 0 1

. 0 1
, 0 1
. 0 3
. 0 1
. 0 1

. 0 1

. 0 1
- 4 2
. 0 1
. 0 1

. 0 1

. 0 2

. 4 2

. 0 1

. 01,

.  a 2

. a 2

. 0 1

. 0 1

. 0 1
- 0 4
. 0 1
. 0 1

118 lJD

SCS LOSS RATE
STRTL .44 TNITIAI' ABSTR.ACTION

CRWR 82.00 CURIG NIJMBER

RTIM? .OO PERCENI IMPERV:OUS NB

SCS D]MENSIOMESS L'NTTGRAPT
TLAG '39 IAG

. 0 2

. 0 1

. 0 1

243 -

UNIT ITTDROGRPI]
6 END-OF-PERIOD OMINATES

TOTA! TA]NFA],L =

PEAK FLOW TIME

(cFs ) ( I {R)

2 6 3 .  1 2 . 0 0

}ITDROGRAPH AT STATION

a . 2 0 ,  T O r [  L O S S  =  1 . 8 3 ,  T O T A I ,  E X C E S S  =  2 ' 3 7

MAXIMUM AEUGE FLOW

6.1IR 24-HR 7 2 - F ' R  1 4 9 . 5 0 - H R

( c F s )

( TNCHES) 1. 9 09
( A C - F T )  3 7 .

CIIMJLATM AREA =

2 3 .  8 .  4 .

2 , 3 7 5  2 . 3 1 5  2  3 1 5

4 5 .  4 6 .  4 6 .

3 6  S Q  M r



IITDROGRAPH ROI]TING DATA

I21 RK KINB4ATIC WA\IE STREAM ROTIIN'IG

L 44OO ' CI]A}INEL LtrGTfl

s  . 0 6 1 0  S L O P E

N .O4O CI{ANNEL ROUGHNESS COEFFICIENT

CA . OO COTIIRIB1IIING AREA

SMPE T.iAP CI{ANNEL SITAPE

WD 2 ' OO BOTTOM W]DTI{ OR DINETER

Z  3 ' O O  S I D E  S L O P E

ITDXMIN 2 MINIMI]M NUM9ER OF DX INTERIIAIS

COMPIITED KTNEMATfC P}IAMETERS
VARIBLE TIME STEP

IDT SHO!iN IS A MINIMUM)

P T L

ROI'TE SUT 15 - KII{EMATIC WAVE ROI]TING FROI"I L TO M

ELEMEM Al,PItA M DT

(MTN)

DX PN TIM TO VOLTME MAXIMUM
PBK CEERIfl

( F r )  ( c F s )  ( M l N )  ( r N )  ( F P s )

M A I N  3 . 5 9

CONTINIII:IY SUI'1MRY (AC'FT) - INFLOW=

HYDROGRAPH AT STATION

PEX FLOW TIME
5 - R

( cFs ) (IrR )

2 3 1  -  l - 2 . 0 0  
' 7 4 '

(rNcIrEs) 1- '92r
( A C - F T )  3 7 .

M A r N  3 ' 6 9  1 ' 3 4  3 0  0 0

1 . 8 1  L 4 6 6 . 6 7  2 6 2 . 3 A  
' 7 2 4 . 0 6  2  3 A  1 4 ' 8 2

.4550E+02 HCESS= '0000E+00 OIITFLOW= 4560E+02 BASIN STORAGE= '1609E-08 PERCENT ERROR=

INERPOLATM TO SPECIFIED COMPiJTATION INTERVAIJ

2 3 6 . 8 ' 7  ? 2 0 , 0 0  2 . 3 9

MAXIMU}4 AVSMGE FLOW
2 4  - m

4 6 .

7 2 - 1 m  1 4 9  -  5 0 - l s

8 .

4 5 -

CUMU],ATII'E AREA = .36 SO MI

L22 I(X

UNIFORM LOSS WIllI SCS IJNIT }IYDROGRAPH

SUBBASIN RUNOFF DATA

SUBBASIN CMRACTERISTICS
TAREA .53 SUBBASIN ARB

PRECfPI?ATTON DATA

STOru 4.20 BASIN TOTAI PRECIPfTATION

INCREMffiA! PRECIPITATION PATTERN
. 0 1 . 0 1

. 0 1

a 2  . 0 3  . 0 5
0 l
0 1

8 P B

0 1  . 0 1

-  0 1  . 0 1
, 0 1  . 0 1

scs Loss mTE

. 0 1

. 0 1

. 0 4

. 0 r

. 0 1

WIT MROGRAPH

11 EM-OF-PERIOD ORNIN} .TES

. 0 1  . 0 1

. 0 1  . 0 1

. 3 8  . 0 1

. 0 1  -  0 1

. 0 1  . 0 L

. 0 1

. 0 3
, 0 1
. 0 1

. 0 1

. 4 2

. 0 1

. 0 1

. 0 1

.  a 2
- 0 2
. 0 1

0l-
a 2
0 2
c 1

L26 W

STRTL .35 INITIA], ABSTRACT]ON

CRreR 85.00 CURVE NUMBER

RTIMP .OO PERCENT IMPERVIOUS A.REA

SCS Df,MENSIOMESS UNITGXAPH
TLAG .87 I,AG

r 0 s
0

TOTA! RAINFAI,L =

PEAK FI,oW TIME

+  ( c F s )  ( H R )

+  l b b .  L z  ' ) e

(cFs)

( rNcEES)  2 .494
(AC-Pr )  10 .

CUMUI,ATTVE AREA =

5 4 .  2 6 .

IITDROGRAPH AT STATION

4 . 2 0 ,  T O T A I ,  L O S S  =  1 . 5 5 ,  T O T A I  E X C E S S  =  2 ' 6 4

MAXIMUM AVERAGE FLOW

6 - R  ? 4 - R ? 2 - H R  1 4 9 . 5 0 - H R

4 5 .  1 5 .  1  .

2 . 6 3 7  2 . 6 3 7  2 . 6 3 1

8 9 .  8 9 .  8 9 .

5 3  S Q  M I



I 2 7 K  P T M

COI,EIIiIE SUB AREAS 15 AND 17

129 HC INDROGRAPH COI4BINATION
ICOMP 2 NOI"IBER OF I{yDRoGRAPHS TO COMBfNE

I{YDROGR}PH AT STATION

PRK roOW TIMS MAXIMUM AIERAGE FLOW

6 - H R  2 4 - m  1 2 - 1 F .  l - 4 9 ' 5 0 - m

+  ( c F s  )  ( P n l
( c F s )

I ?  6 0  2 1 6  6 8  2 3 '  1 1 -

( r N c I { E S )  2 .  O 3 O  2  ' 5 a . 8  2  ' 5 4 8  2  ' 5 4 8

{ A C - F T )  a o 7  -  1 3 s  1 3 5  '  1 3 s  '

CLMUI,.ATII'E AREA = '99 SQ MI

I 3 O  K K  P T  M

ROI]TE Si]B 14 - ].? TI{RU ]-8 . KINEMATIC WAVE ROIJTING MOM M TO N

HYDROGRA?H ROI]TING DATA

132 RX KIN4MATIC WAIE STREAM ROIJTfNG
L 9300. CI{NNNSIJ LENGTS

s  . 0 3 4 0  s L o P E
N ' O4O GIAML ROUGHMSS COEFFICIENI

C} . OO COMIRIBIIIING AREA

SHAPE TXAP CENNEL SNPE

WD 15.00 BOTTOM WIDTH OR DIAME"IER

NDruri 
''': 

;*?#l'i":*ER oF Dx rNrERvAi-s

COMPIJTED KIMMATTC PARAMETERS
VARTASiJE TIME STEP

(DT SHOM IS A MIN]MIM)

ELEMN AI-PHA M DT DX PEAX TTME TO VOLUW |ffiIMW

PEAK CELERITY

( M r N )  ( F T )  { c F s )  ( M r N )  ( r N )  ( F p s )

M A N  1 . 6 1  1 . 4 1  4 ' 0 6  l l O O ' 0 0  5 9 1 ' 2 3  7 5 ? ' 3 8  2 ' 5 5  1 2 ' 8 3

CONTINUITY SUMMARY (AC-FTI -  INFLOW= 1345E+03 E){CESS= 'O00OE+00 OUTFIOII= '1345E+03 BASIN SromGE= 1820E-0s PERCEM ERROR= 0

IMRPONTED TO SPECIFIED COMPIIIATTON INTERVAI-

M A r N  1 . 6 1  1 . 4 1  3 0 . 0 0 5 4 2  . 5 8  7 5 0  .  0 0  2  - 5 5

}TrDROGRAPH AT STATION

PEAK FLOW TIME MMTMIJM A]mGE PLOW

5 - I { R  2 4 - F -  1 2 - r R  1 4 9 . 5 0 - U l

-  ( c F s )  { R )  
( c F S )

+  5 4 3 .  I 2 . 5 g  2 ! 1  5 8  '  2 3  1 1  '

( I N C H E S )  2 . A 3 7  2 ' 5 5 5  2 ' 5 5 1  2 ' S S 1

( A C - F T )  1 0 8 .  1 3 5  1 3 5  '  1 3 5  '

CUMUI,ATTVE REA = 99 SQ MI



UNIFORM IOSS WIM SCS UNTT MROCUPH

SUBBASIN RUNOFF DATA

STIBBAS IN CI]AUCTERISTI CS

TAREA 1.28 SUBBASIN AREA

PRECIPITATION DATA

STORM 4.20 BASIN TOTA! PRECIPTTATION

INCREMEMA! PRECIPITATION PAMEN
9  P I

0 t

. 0 1 0 l -  .  0 1

- 0 2  . 0 3

. 0 1

. 3 8

. 0 1

. 0 1

. 0 1

. 0 1

. 0 7

. 0 1
, 0 1

. 0 1

. 0 1

. 0 4

. 0 1

. 0 f

, 0 1
. 0 1
. 0 3
. 0 1
. 0 l

.  01-

. 0 1

, 0 1
. 0 1

. 0 1

. 0 2

. 0 2

. 01-

0 1
a 2
0 2
0 l

.  01-

. 0 1

SCS LOSS RATE
STRTL

CRffiR
RTIUP

0 l
0 l

. 0 5

. 0 1

. 0 1

13? IJD

.35 INTTIAI ABSTRACTION
85.00 CtRlE NUBER

.OO PERCENT IMPERWOUS AREA

SCS DIMENSIONLESS WITGM'H

TUG '49 I,AG

TOTAI RAINFAIL =

PEAX TLOW TIM

( c F s )  ( R )

9 6 0 .  L 2 . 5 0

HYDROSRAPH AT STATION

4 . 2 0 ,  T O T A I ,  L o s s  =  1 . 5 6 ,  T O T A I '  E X C B S S  =  2 . 6 4

MAXIW AWUGE FLOW
? 2 - m  1 4 9 . s 0 - ] I R

2 2 3

(CFS )
2 9 0  -  9 1 .  3 0  .

( I N G { E S )  2 . r a 1  2 . 6 3 1  2 . 6 3 ' 7

( A C - F T )  ] - 4 4 .  l - 8 0 .  1 8 0 .

cu}{uLATflIE AREA = 1.28 SQ MI

UNIT IIYDROGRAPH
? EM-OF.PERIOD ORD]NATES

1 4 0  H C

P T N

COMBINE SIIB AREAS 14-18

IITDROGRAPH COMBINATION
ICOMP 3 ffiER OF IIYDROGRAPHS T'O COMBTM

fr:DROGRAPH AT STATION

MA](fMW AVEMGE FI,OH
PEAK FI,OI{ TIME

(CFS) { I IR)

2 2 A A  .  1 2  . 5 0

5 .  H R

( c F s  )

( r N c H E S )  2 . O 4 5
( A C - F T )  3 7 6 .

CIJMULA!ffi Jffi =

1 2 - r l 3 . ,  1 4 9 . 5 0 - I *

2 3 8  -  7 9 .  3 8 .

2 . 6 1 5  2 . 6 L 8  2 . 5 1 8

4 7 2 .  4 7 2 ,  4 7 2 .

3 . 3 8  S Q  M r



1 4 1  r (

1 4 3  R K

P T N

ROWE SUB 9-13 & 14-18 TIIRU 20 - KIMMATIC WAW FROM N TC C

HYDROGRAPH ROIIIING DATA

(I@TIC WAW S:M ROWING
L

s
N

. I

WD

z
N!ruIN

39OO, CIIANNEL LBIGTH
^ . r 6  C r  n D F

.O4O CHANNEL ROUGHNESS COEFFICINT

. OO CONTRIBIITING AREA
rBP CITANNEL SIIAPE

3 O . OO BOTTOM WIDE OR DBMTR

5 .  O O  S I D E  S L O P E
2 MINIMJM NUBER OF DX INTERIBI,S

COMPIITTD KINM4ATIC PEWNTSRS
IE.RIABLE ?TME STEP

(DT SIION IS A MINIMIJM)

ELEMENI A]-PI{A M DT DX PEM TIME TO VOLI]ME

(FT) (cPs) (Mrl I)

M A I N  . 9 9  L . 4 1 1 . 2 8  1 3 0 0 . 0 0  2 2 a 6 . 6 2  
' 7 5 2 . 5 3  2 . 5 2

CONTINUITY SUMMARY (AC.FT) -  IMLOW= '4720E+A3 EXCESS= .OOOOE+OO OUTFTOW= .472L8+03 BASIN STORAGE=

INTERPOT,ATED TO SPECIFIE'D COMPI]TATION INTER}EI

m r N  . 9 9  L . 4 1  3 0 - 0 0 2 2 4 6 . 5 5  7 5 0 .  0 0  2  ' 6 3

MAXIMUM

( F P S )

1 1  . 2 4

5419E-05 PtrCEM ERIOR=

NDROGRAPH AT STATION

MAXIMUil AVERAGE roOW
PEAK FLOW TIME

(crs ) (r{R )

2 2 4 1  .  1 2 . 5 0

5.I IR

(cFS )

( : N C l r E s )  2 . 0 9 3
( A C - F T )  3 7 7 .

COMUIATTIE AREA =

2 4 - H R

2 3 9 .  8 0 .  3 8 .

2 . 6 3 0  2 . 6 3 0  2 . 6 3 0

4 ' 1 4 .  4 1 4 .  4 7 4 .

3 . 3 8  S Q  M r

7 2 - I R  1 4 9 . 5 0 - H R

8 P B

SUB 20

UNIFORM LOSS WITS SCS UNTT H]'DROGNPH

SUBBASIN RT]NOFF DATA

SUBBASlN CJIARACTERISTICS
TAREA .26 SUBBASIN ARB

PRECIPITATION DATA

STOru 4.20 BASIN TOTAL PRECIP]TATTON

INCREI{ENTAL PRECIPITATfON PATTERN

. 0 1

. 0 1

. a 2  . 0 3  0 5

0 1  . 0 1
. 0 1 0 l

.30 INITIAI .ABSTRACTTON
8?. OO CURVE NIJ}4BER

.OO PERCENT IMPERVIOUS AREA

0 1  . 0 1

. 0 1  . 0 1

. 3 8  . O 7

. 0 1  . 0 10 t
0 L

. 0 1

. 0 1

. 0 4

. 0 1

. 0 1

. 01-

. 0 1

. 0 3

. 0 1

. 0 1

. 0 1

.  a 2

. 0 2

. 0 1

n r  n 1

n 1  n l

. 0 1

r4'7 r,s

14 8 UD

c .<  r .nc< Et rTE

STRTL

CRreR

RTlMP

SCS DIMENSIOMESS UNITOF-APF

TI,AG .49 LAG

UNIT I{TDROG?}.PH
7 EM-OF-PERIOD OIIINATES

4 5 .  1 5 .  5 . 2 . 0 .

i{YDROGRAPH AT STATION

4 . 2 0 ,  T O T A I ,  L O S S  =  1 . 3 8 ,  T O T A I  H C E S S  =  2 ' 8 2

MAXIMUM AVERAGE FI,OW

TOTAI $INF&L =

PEA( F],Ol{ TIME

+  ( C F S )  ( H R )

+  2 A 8 .  1 2 . 5 0

6 - R  2 4 - ! I R 7 2 - i R  1 4 9 . 5 0 - I t R

6 3 .  2 0 .  7  '

( T N C I T E S )  2 . 2 4 a  2 . A 2 1  2 . 8 2 4

( A C - F r )  3 1 .  3 9 .  3 9

CUMIJi,ATIVE AREA = .25 SO MI

3 .
2 . 8 2 1

3 9 .



1 4 9  K X  P T  O

COMBINE ST]B AREAS 9-]"8 & 20

151 EC HITROGMPH COI€INATION
ICOMP 3 NOMBER OF HYDROGRNPI{S TO COMBINE

!{TDROGRAPH AT STATION

MAXIMUM AVERAGE FLOW

5 - r B  2 4 - I *  ? 2 - E '  1 4 9 ' 5 0 - H R

+  ( c F S  )  ( l n )
( c F s )

+  5 9 5 8 .  L 2 . 5 a  2 2 1 8 '  6 9 8 '  2 3 3 '  r 1 2 '

( r N c H E S )  2  r 9 4  2 ' 7 6 0  2 ' 1 5 A  2 ' 1 6 0

( A C - F T )  1 1 O O  '  1 3 8 4  '  1 3 8 4  '  1 3 8 4  '

SUMUNTIW Jm = 9.40 SQ MT

I52 KX PT O

ROIITE SUB 5.20 THRU 21 - KINE}4AT]C WAVE FROM O TO P

HYDROGRAPII ROUTING DATA

154 R( KINMTIC WAW SRTAM ROUTING

3 i3l!; :*ff" u*"*
N 'O4O CI{ANML ROUGHNESS COEFFICIENT

CA .OO CONTRIBIJTING.ARR

SI{APE TMP CHANNEL SNPE

M 35.00 BOTTOM WIDru OR DIAUMER

Z  5 . O O  S I D E  S L O P E

NDXMIN 2 MINIM NIMER OF DX IMTERVALS

coMPlrsD nmrrc 
"*#""VARf.ATLE TIME STEP

(DT SHOWN IS A MIN]MUM)

ELEMENI ALPITA M DT DX PEAK TIME TO VOLIIME MAXIMTfl

PEAK CELERITY

( M 1 N )  ( F T )  ( c F s )  ( M r N )  ( r N )  ( F P S )

m r N  . a 4  1 4 8  9 8  1 3 3 3 ' 3 3  5 9 5 6 ' 1 0  1 5 2 ' 0 4  2 ' 1 6  2 3 ' 5 j

COmINUITy SUMMARY (AC-FT) -  INFLOW= ' I384E+04 EXCESS= 'OOOOE+OO OmFLOW= 1384E+04 BASIN STOSGE= 20358-04 PERCff i  EROR= 0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAI

m r N  . 8 4  l - . 4 8  3 0 ' 0 0 6 8 4 3 . 4 1  ? 5 0 . 0 0  2 . 1 1

HYDROGRAPH AT STATION

PEAK FLOW TII{E MAXIMOM AWRAGE FLOW

6 - H R  2 4 - m  1 2 - l f -  1 4 9 ' 5 0 - I { R

+  ( c F s )  I I R )
( c F s  )

+  5 8 4 3 .  ! 2 . 5 O  2 2 2 5  '  ? O O  '  2 3 3  '  L L 2  '

( r N c H E S )  2 . 2 A !  2  
" / 6 9  

2  ' 1 7 0  2  ' 1 7 4

( A C - F T )  1 1 0 3 .  1 3 9 8  1 3 8 9  '  1 3 8 9  '

CUMUUTfVE AREA = 9 40 S0 l4r



8 P B

UNfFORM TJOSS WITH SCS UNfT HYDROGRAPH

SUBBASIN RI]NOFF DATA

SUBBAS IN CHARACTERI STTCS
TARB .35 SIJBBASIN ARNA

PRECIPITATION DATA

STOru 4.20 BASIN TOTAI'  PMCIPITATION

INCRE},IENTAI, PRECIPITATION PATTERN

SCS TOSS BTE

. 0 1  . 0 1

. 0 1  . 0 1
, 3 8  . 4 1
. 0 1  . 0 1

^ 1  n l

rNTTT ffiDNNPADE

7 END.OF. PERIOD ORI]IMTES

. 0 1

. 4 2

. 0 1

. 0 1

. 0 1

. 0 3

. 0 1

. 0 1

. 0 5

. 0 1

. 0 1

. 0 1

. 0 1

. 0 3

. 0 1

. 0 1

. 01-

. 0 1

. a 2

. 0 1

. 0 1

. 0 1

.  a 2

. 0 1

. 0 1

. a 2

. 0 2

. 0 1

. 0 1

. 0 1
-  0 4
. 0 1
. 0 1

4 .

STRTL .30 IN-ITIAI ABSTNACTTON

CRWR 87.00 CUR\IE NUMBER

RTIMP .OO PERCEM IMPERV]OUS RB

SCS DIMSIiISf ONLESS UNITGRAPE
TI,AG '49 I,AG

TOTAI RTNFAI,L =

PEAK FLOW TIME

( c F S )  { } R )

2 8 0 .  1 2 . 5 0

HNROGRAPH AT STATION

4 . 2 0 ,  T O T A I  L O S S  =  1 . 3 8 ,  T O T A !  r y C E S S  =  2  8 2

MAXIMW AWRAGE FLOW

6-r*. 24-IrR 7 2 - R  1 4 9 . 5 0 - I { R

8 4 .  2 7  .  9 .

( r N c E E S )  2  - 2 4 r  2 . 8 2 1 -  2 . 4 2 1

( A C - F T )  a - 2 .  5 1  .  5 l '

C'UMUIATI\'E AREA = .35 SQ MI

1 6 0  K K P T P

comrNE sB mss 5-21

HYDROGRAPH COMBINATION
ICOMP 3 NUI{BER OF }TYIROGRAPHS TO COGIM

I{YDROGRAPH AT STATION

ItrIMUM AWXAGE FLOW
PMK FI,OW TIME

( c F s )  ( H R )

1 0 3 5 6  .  1 2  , 5 0

6 - m

( c F s )

(rNcHES) 2 -2].6

{ A C - F T )  1 5 7 1 .

CUMiII,ATIVE REA =

2 4  - R

1 0 5 4 .  3 5 5 .  1 7 1 .

2 . ' t g o  2 . 7 9 0  2  
" 7 9 42 1 1 1 .

t-4 -  19 S0 Mf

7 2 - R  1 4 9 . 5 0 - m



Pffi

STATION FLOW

RUNO!'F SUMMARY
FLOW Il{ CIJBIC FEET PER SECOND

TIME IN HOURS, REA IN SQUARE MTLES

TIME OF AYARAGE FLOW FOR MAXIMUM PERIOD

PK
6-qoIJR 24-! IOIJR 72-COm

BASIN MAXIMU}I TfME OF

M STAEE Md STAGE

2 . 4 1

2 . O a

. 3 1

. 2 6

. 2 6

. 2 3

- 4 9

, 4 9

I  - 3 1

4 . 4 4

1 . 4 1

. 4 8

3 . 8 9

. 3 1

' 3 1

1 .  1 1

5  . 1 6

. 9 5

. 1 5

f , , 1 f

. 3 5

. 3 5

_  5 3

. 9 9

. 9 9

3 . 3 8

OPEUTION

I{I'DROGRAPH AT

r j i h D - N D A D q  I T

2 COi4BfNED AT

ESDROGRAPH AT

IIYDROGUPH AT

2 COI'BINED AT

ROUIED TO

MROGREH AT

3 COMEINED AT

HYDROGRAPH AT

ROUTED TO

}TYDROGNH AT

2 COMBIN@ AT

r I 1 h P N E P A D S  A T

ROUTM TO

HrcROGRAPH AT

2 COMBINED AT

ROUTED TO

MROGruH AT

3 COMBIIiIED AT

}TTDROGRATH AT

ROUTED TO

MROGrcH AT

2 COMSIMD AT

I]YDROGXAPH AT

ROIJTED TO

HYDROGTNH AT

2 CO},TBINED AT

ROUTED TO

EYDROGRAPH AT

3 COIfBINED AT

1 5 8 4 .

3 4 3 .

3 8 3 .

2 4 9 .

2 4 0 .

3 5 9  -

8 8 5 .

4544 .

7 2 8 .

B 7  .

7 8 5 .

2 3 1 .

5 4 3

9 5 0

2 2 8 4

a 2  . 5 0

) - 2  . O A

1 2 . 0 0

1 2 . 0 0

1 2 . 5 0

1 2  , 5 0

1 2 , 5 0

1 2  . 5 0

1 2 . 5 0

1 2 . 5 0

L 2  . 5 0

L 2 . 5 0

1 2  . 5 0

1 2 . 5 0

1 2 . 0 0

1 2 . 5 0

a 2 . 5 0

1 2 . 0 0

1 2 . 0 0

L 2 . 5 D

1 2 . 5 0

1 2  . 5 0

t 2  . 5 0

4 4 5 .

4 8 8 .

1 3 7 .

624 -

5 3 .

5 3 ,

5 5 .

1 1 9  .

1 1 9 .

a 0 ' 7 2 .

4 2 2 .

421 .

1 0 8 .

1 8 4 .

248 .

3 4 .

2 5 3 .

7 4 -

27'7 .

2 9 0 ,

1 5 3 .

4 3 .

r9'7 .

2 0 .

2 0 .

1 7 .

3 ? .

3 8 .

2 5 9 .

3 5 .

2 9 5 .

2 4 .

3 4  -

5 8 .

5 8 .

8 4 .

4 3 9  .

5 8 ,

6 9 .

1 1 .

1 9 .

2 3 .

2 3 -

4 5 .

5 8 ,

5 8 .

5 1 .

5 t  .

1 4 .

' 7 .

1 .

6 ,

! 2 -

l - 3 .

3 5 .

1 1 3 .

8 1  .

] , 2 .

9 9 .

8 .

8 .

1 1 .

2 3 .

2 3 ,

4 .

2 6 .

8 .

8 .

2 3 ,

3 0 .

' 7 9 ,



)
MROGWH AT

3 COMBINED AT

ROUTED TO

i{YDROGRAPE AT

3 COMINED AT

q n  3 . 3 8
2 2 +  l  r Z  J D

2 0 8 .  1 2 . 5 0  5 3  2 0 '  
' 7  ' 2 6

1 ?  q n  2 2 r A .  5 9 8  2 3 3  9 ' 4 0

6 8 4 3  .  1 2 . 5 0  2 2 2 5 .  ? 0 0  '  2 3 3  '  9  4 0

2 8 0 .  1 2 . 5 0  8 4 .  2 1  '  9 '  - 3 s

1 0 3 5 5  .  1 2  . 5 0  3 3 8 2  .  1 0 6 4  '  1 5 5  '  1 4  -  1 9

SUMMARY OF KINEMATIC WAA'E ' MUSKINGUM-CIJNGB ROIJTING

(FLOW IS DIECT RUNOFF WIIrT{OIJI BASE FLOW)
INTERPOLATED TO

COMPI]TATION INTERVE!

lsrAQ ELEMENT Dr PEAK ttT:Jo voLUME Dr PEAK ttI:.JO VoLIJME

{ M T N )  ( C F S ]  I M I N )  ( I N )  ( M I N )  { C F S )  ( M I N )  ( I N )

l N E  1 ' 5 3  1 5 9 1 ' 9 5  
' l 5 r ' a 2  2 ' A 2  3 0 ' 0 0  1 5 8 3 - 5 9  ? 5 0 ' 0 0  2 ' 8 4

CONTINuITY SUMMARY (AC-FT) -  INFLOW= '30248+03 EI{CESS= OO00E+00 OIJTFLOW= 30258+03 BASIN STORAGE= '5108E-0? pERCENT ERROR= 'C

M A N E  l " 7 s  2 9 : .  6 6  
' 7 2 2 ' g ' , 7  2 ' A 2  3 0 ' 0 0  2 6 s ' g a  7 2 0 ' 0 0  2 ' A S

CoITTINUITY SUMMARY (AC-FT) -  INFLOW= 391-1E+02 EXCESS= oOOOE+OO OmFL;W= '3913E+02 tsASIN STORAGE= '1155E-08 PERCEIIT ERROR= - I

I N E  4 ' 6 2  3 4 2 ' 1 0  7 3 3 ' 2 1  2 ' a 4  3 0 ' 0 0  3 3 6 ' 9 2  7 5 0 ' 0 0  2 ' A t

C O N I I N I I I T Y S T ' M M A R Y ( A c . I - r ) - I N F L o W = . . 7 4 0 . 7 E + o 2 E x c E s s = ' 0 o o o E + 0 0 o U T F L o W = ' 1 4 0 9 8 + 0 2 B A S I N s T o m G E = . 3 8 0 3 E . 0 5 P E R C f f T E R o R = . 0

l N E  1  ? 1  2 1 r A  6 9  7 5 2  3 A  2 - 8 2  3 0  o 0  2 5 1 7  2 4  ? 5 0 ' 0 0  2 ' 8 4

CONTINUITY SUMW\nY (AC-FT) -  INFLOW= '51308+03 D(CESS: 'OOO0E+00 OIJTFLOW= '51318+03 BASIN STOuGE= 101?E-05 PERCN EROR= 0

N E  2 ' 9 6  2 4 9 ' 2 2  l s s  g o  2 ' 8 2  3 0 ' 0 0  2 4 A  0 4  7 5 0  0 0  2 ' 4 4

CONTINII ITv SUuMARY (AC-FI) -  INFLOW= '46648+A2 E)(CESS= 00OOE+00 OIJTFLOW= '4565E+A2 BASIN STORAGE= 'L2A2E-01 PERCENI ERROR= 0

l W E  2 . a - 9  5 g 1  ' O 2  1 5 5  ' 0 7  2  ' A 3  3 0  0 0  5 5 9  '  O O  7 5 0  '  0 o  2  ' A S

c o M I } I u I T Y s U M W q ] r Y ( A C - F T ) . I N F L o W = . 1 1 4 5 E + o 3 E X c E s s = . o 0 0 o E + 0 0 o U T E o f i = . 1 1 4 ? E + 0 3 B A S I N S T o R A G E = . 2 ? 5 8 E . 0 5 P E R C N T E m o R = , 0

M A N E  r ' 8 2  1 2 5 - 5 1  7 2 4 ' 3 0  2  6 4  3 0  0 0  6 9 8  5 2  7 5 0  0 0  2 ' 6 s

CONTINII I : rY SUMMARY (AC-FT) -  INFLOII= l -350E+03 EXCESS= oOoOE+OO OIITFLOVJ= '11518+03 BASIN STOuGE= 1095E-0? PERCENT ERROR= 0

M A N E  1 . 8 1  2 6 2 ' 3 8  
' , 7 2 4  0 6  2 ' 3 e  3 0 ' 0 0  2 3 6 ' 8 1  1 2 O ' 0 O  2 ' 3 9

CoNTIIIUlf i  SUMmY {AC-FT) -  INFLow= '4560E+02 EXCESS= Oo0OE+00 OIJTFLOW= '4s50E+02 BASIN STORAGE= 15098-08 PERCENT ERROR= 0

M A M  4  ' 0 6  5 g : r  ' 2 3  1 5 ' 7  ' 3 8  2  ' 5 5  3 0  '  o o  s 4 2  ' 5 8  ? 5 0  '  0 0  2  8 6

coI inINUITT SIJMMARY (AC-FT) -  INFLOW= '1345E+03 EXCESS= OO0O5+00 ouTFLow= '13458+03 BASIN STOmGE= '1820E-05 PERCENT EROR= 0

M N E  | . ' 2 A  2 2 8 6 ' 6 2  
' 1 5 2 ' 5 3  2 ' 6 2  3 0 ' o o  2 2 4 6 ' 5 5  7 5 0  0 0  2 ' 6 3

c o m r N t l I n s u m R Y ( A c - m ) - I N F L O W = . 4 7 2 0 E + o 3 H c E s s = ' 0 o o 0 E + 0 0 o U T F L o w = . 4 ? 2 f E + 0 3 B A S I N s T o u G E = . 5 4 1 9 E . o 5 P E R C E M E R o R = . 0

M A N E  . 9 8  6 9 5 6  1 0  7 5 2  A 4  2  ' 7 6  3 0  '  o o  6 8 4 3  ' 4 1  ? 5 0  0 0  2  ' 1 1

c o N r l N U ] T Y S U M M A R Y ( A c . F T ) - f N F L o W = . 1 3 8 4 8 + 0 4 E x c E s s = . o o o o E + O 0 o f f i F L o W = ' 1 3 8 4 8 + 0 4 B A S T N S T o R A G E = ' 2 0 3 5 8 - 0 4 P E R C E I f l I E R O R = . 0

*** NORqiqr END OF HEC-1 ***



A

I{EC- 1 : 100-Yr (Zone III)



* FLOOD HYDROGRAPH PACKAGE
*  J U N  1 9 9 8
* \TERSIoN 4.1

* RUN DATE OTJULOS TIME

U.S. ARMY CORPS OF NGINEERS
HYDROLOGIC ENGIMERING CENTER

DAVTS, CATTFORNIA 95616
{ 9 1 5 )  ? s 6 - 1 1 0 4

x x xxxxxxx )trxxx x
x x x x x u
X X X X X
xxxxxxx xxxx x xxxxx x
x x x x x
x x x x x x
x x xx(xxxx xxxvJ xxx

T H I S P R o G R A M R E P I , A C E S A I , L P R E \ I I o u s l E R s I o N s o F I D C - I K N o W N A S H E C f ( J A N 7 3 ) , H E C ] - G S , m c l D B , N H E c l f f i .

T H S D E F I N I T I o N S o F W I s L E s - R T I M P . N - R T I o R - H w C I I N G E D R o M g o s E U S E D w I r u m E l 9 ? 3 - s T n s I N P W S m U C ] m E
T H E D E F I N I T I O N o F - N S K - o N R M . C A R D w A s C S A N G E D W T T I { R E y I s f o N s D A T E D 2 E ! I " ! } : * ' = I S T I I E F o R T m N ? ? I ' E R S I O N
NEW OPTIONS: DAMTR.EAK OMFLOW SIJBMERGENCE , SINGLE SVENI.DAI'4ACC C-AICUIATION' DSS;IIRITE STAGE FREQtroCY'

D S S : R E A D T I M E s E R f E s A T D E S I R E D c E c U L A T f o N I N T E R V A I L o S S R A T E : G R 3 E { A N D A U P T I N F I L T R A T I o N
KINEMATIC WAI'E: Ntr FINITE DIFFERNCE ALGOR]lru

\r i  rdi  ni  '  Fi  dhl  an.1s, 1,1,C (OLd T'Rw si- te) -  Floodplain halysis zooe Ir I

ID Analyzed June 28, 2005

ID 1OO-YEAR, 24.1IR STORM EVEM (TYPE II  STOW)

I T  3 0  2 8 J U N 0 5  0 8 0 0  3 0 0

SUB BASIN 22 . SEE DFIINAGE Iw

PB

P C
PC

m

UD

KK
KM

K
KM
BA

TE

XR
KM

KX
Kl.t
BA

D

Kl'1
RK

KM
BA

m

KX
KM

K
KI4

KK
ru
BA
LS
rJD

K(
ro

zz

LINE

1
2
3

5

6
1
B

1 0
l-:-
L 2

1 4
1 5

2 0
2 l
2 2

2 4
2 5

5 1
5 2

5 4

0  . 0  0 , 0 0 5 1
0 . 0 6 3 0  0 . 0 7 1 2
0 - 1 8 1 0  0 . 2 0 4 0
0 . 8 5 3 5  0 , 8 6 ? 6
^  o ( r n  n  q q R 4

2 . 3 0

0 . 0 1 0 5
0 . 0 8 0 0

0 . 8 8 0 0
a  . 9 6 4 7

0 . 0 1 6 1  0 . 0 2 2 0  0 . 0 2 8 1  0 . 0 3 4 5  0  0 4 1 1  0 . 0 4 8 0  0 . 0 5 5 3

0 . 0 8 9 2  0 . 0 9 9 0  0 . 1 0 9 3  0 . 1 2 0 0  0 . 1 3 2 2  0 . 1 4 7 0  0 - 1 6 3 0

0 . 2 8 3 0  0 . 5 5 3 0  O . 1 1 5 0  A - 1 1 2 0  0 . 7 9 9 0  0 . 8 2 0 0  0 - 8 3 7 6

0 . 8 9 1 2  0 . 9 0 1 8  0 . 9 1 1 ?  0 . 9 2 1 0  A . 9 2 9 1  A . 9 3 7 1  A . 9 4 5 2

a . 9 1 0 9  o . g ? 7 0  0 . 9 8 2 9  0 . 9 8 8 7  A . 9 9 4 4  1 . 0 0 0 0

1 6
I 1
1 8

POINT O - ROIJTE SIJB BASIN 22 TJ*'OI'GI{ SUB 24

KINEMATIC wl.!B ROUTII{G FROM Q TO S

6 0 0 0  .  0 5  .  0 4  T R A P  1 0  8  . 0

SUB BASIN 24
UNTFOM LOSS WTTH SCS UNIT IiMROGRNI{

0  8 4

POINT S
COBIM SIJB RMS 22 ND 24

2

SI'B BASIN 23
UNIFORM ],OSS W]TH SCS UNIT }ISROGRPH

0 . 4 9

POINT R - ROUTE SIJB BASIN 23 TI{ROUGH SUB 25

KINEMATIC WAW ROTTING FROM R TO S

3 4 0 0  0 . 0 5 s  0 . 0 4  T R I - P  5

s u b  E S I ! \  z  '

WIFOro ],OSS WITH SCS UNIT I{YDROGRAPH

0 . 3 0

POINT S
COMBINE SUB AREAS 23 AND 25

2
PO]M S - F.OVrp 22A24 AND 23&25 TIIROUGH 25

KINffATIC 9.IAVE ROI]TING FROM S TO T

L Z 2 O O  0 . A 3 2  0 , 0 4  T R A P  1 5

C T E  R I < T N  ' 6

UNTFORM LOSS WTfr SCS M1T FfDROGWH

0  8 5
1 . 1 1

POINT T
COWIM SI 'B REA.S 22-26

3

2 1
2 8

3 0
3 1

3 2
3 3
3 4

3 5
3 7
3 8
3 9

4 0
4 l

4 3
4 4
4 5

4 9

5 . 0

5 . 0



{

RUN DAAE Of J. IJLO6 TII \G 1O:57:14

IT

virginj-a Highl"ands'  LLc (oLd Bw si tse) -  Floodpfain balysis zone rfr

Analyzed ' lune 28'  2006

1OO.YEAR, 24-IF'  STONq SVENI (TYPE 11 STOru)

OUTPUT COMOL VR]ABLES
IPRNIT 3 PRfNT CONMOL

IPLOT O PIJOT COM|RO!

OSC& O. IITDROGRAPH PLOT SCI],E

!'YDROGFPH TIME DATA
NMIN 30 MINIITES IN COMPEATION INTERW

IDATE 28JUN 6 STAT'IING DATE

ITIME 08 OO STRTING TIME

NQ 3 O O NUI4SER OF IITDROGRAPS OrcINA:TES

NDDATE 4JUL 5 ENDING DAM

NDTIME 13]O N'IDING TIME

ICENT 19 Cn{TURY MARK

COMPUTATION INTERT .50 HOURS

TOTA',  TIME BASE 149.50 TOIJRS

B{GLISll UNITS
DNINAGE NEA SQIIARE MILES

PRECIPITATIONDEPTH INCHES

LENGTH, ELEMT]ON FEET

FLOW CUBIC FEET PM SECOM

STORAGE VOLWE
SURFACE AREA
TEMPEUTUE

ACRE-FEET

DEGREES F]WENEIT

u. s . ARlfi cops oF ENGlMms

HYDROI,OG]C B.IGINEERING CBMR

609 SEEONO STRTET

DAVIS, C-AI,IFORNIA 9551.6
( 9 1 5 )  ? s 6 - 1 1 0 4

i

SUB BASIN 22 - SF,E DR.LINAGE MAP

7 P B

. 0 1

. 0 1

. 0 1

. 0 1

. 3 4

. 0 1

. 0 1

. 0 1

. 0 1

. 0 ?

. 0 1

. 0 1

. 0 1

. 0 4

. 0 1

. 0 1

. 0 2

. 0 2

. 0 1

SUBBASIN RUNOFF DATA

SGBNIN CMCTERISTICS
TAREA 2.30 SIIBBASIN AREA

PRTCIPITATION DATA

4.20 BAS]N TOTAI PRECTPTTATION

INCRWN.]TAL PRECTPTTATION PATruRN

0 t  . 0 1
, 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 1

. 0 t

. 0 1

. 0 1

. 0 2

. 0 1

. 0 1

0 1
0 2
o 2
0 1

'  0:-
. 0 2
. 0 1
. 0 1

scs Loss UTE
STRTL

CRVNBR
RTIMP

.4? INITIAI ABSTRACTION
81.00 CIJRVE NUMBER

.OO PRCENT TMPERVIOUS AREA

SCS DTMENSIONLESS UMTGMPH

TLAG .35 I,AG

UNIT ITYDROGBPH
5 END.OF-PERTOD ORDINATES

1 .9 4 0 .

IIYOROG!}.PH AT STATION

4 . 2 0 ,  T o T A r  L O S S  =  1 . 9 1 ,  T O T A I  E X C E S S  =  2 ' 2 9

MAXIIV1UM A1rERAGE FLOW
2 4 - R 1 2 - 1 J R  1 4 9 . 5 0 - R

4 5 6  1 { 2 .  4 1  '

( r N c l t E s )  1 . 8 4 5  2 . 2 9 A  2  ' 2 9 7

( A C - F r )  2 2 6 .  2 B a .  2 8 1 '

CUMULATIVE AREA = 2.30 SQ MI

TOTAI RAINFIL =

PEK FLOW TIME

(cFs) { IrR)

1 ? 5 1 .  1 2  .  0 0
2 3 .



1 8 K

POINT Q . ROI]TE SI]B BASIN 22 TI{ROUGH SI]B 24

KIMMTIC WAW ROWING FROM Q TO S

KINEI4ATIC WAIB STREAU ROUT]NG
L

CA

WD
z

NDXMIN

6000. CIIANNEL LMIGTH

, O4O CNNAL ROUGHNESS COEFFICISTT

,OO CONTRIBI]T]NG AREA
ro MNNEL SBPE

10 . O O BOTIOM WIDTH OR DIA.}'IETER
8 . 0 0  s r D E  S L O p B

2 MINIMI'M NUMBER OF DX T}TERWS

coMPLrrED KTNEMATT. 
"o*ttti""VARHTE TIME S?EP

(DT SEOWN IS A MINIMOIVI)

{MIN)

B r N  2 ' r 1  I . 3 1  2 ' A 2  2 o 0 o ' 0 0  ! 7 3 1  ' 6 0  1 2 4 " 7 L  2 ' 2 9  1 1  ' 8 2

coNII l i [JITY SUMMARY (AC-FT) -  INFLOW= .2810E+03 EXCESS= .OO0OE+OO OUTFLOII= '2811E+03 BASIN STORAGE= 5!]-2E-07 PrRCEIIT EROR=

INTERPOI,ATED TO SPECIFIED COMPIJT}.TION TNTERVAI

ELEMIIII ATPEA M DT

2 - L 7  1 . 3 ?  1 0 . 0 0

DX PEAX TIME TO VOLIME MAXIMT]M
PEAK CELERITY

(Fr )  (cFs)  (MrN)

1 5 4 8 . 5 9  1 2 0 . A 0  2 . 3 1

. 0

TIYDROGRAPU AT STATION

PEAIT FLOI4 TIME

+ (cFs ) (IR)

+  !5a-9 .  L2  00

MAXIMTM AVERAGE FLOW

4 5 0 .  1 4 3  4 A

( I N C T T E S )  1 . 8 5 9  2 . 3 1 0  2 . 3 1 0
( A C - F T )  2 2 A ,  2 8 3 .  2 4 3 .

gtMUr,ATIw ARm = 2.30 SQ MI

? 2 - ! I R  1 4 9 . 5 0 - r n

2 . 3 ! 0

19 KA

UNIFORM LOSS WITH SCS UNIT IITDROGTAPH

SUBBASIN RUNOPF DATA

SUBBASIN CHARACTERISTICS
?ARM .43 SGBASIN AREA

STOru 4.20 BASIN TOTAT PRECIPITATION

INCREMNTM PRECIPITATION PAMERN

. 0 1 . 0 1
. 0 1

? P B

^ r  n l
0 1

0 1 0 1

0 3  . 0 5

. 0 1

. 0 1

. 0 1
-  0 1

. 0 1

. 0 1
, 4 7
, 0:.
. 0 1

. 0 1
, 0 1
. 0 4
. 0 1
, 0 1

, 0 1
. 0 1

. 0 1

. 0 1

. 0 1

. 4 2

. 0 1

. 0 1

. 0 1

. 0 2

. 4 2

. 0 1

. 0 1
- 4 2
. o 2
. 0 1

2 2  L S

23 UD

- D 2
. 0 1
. 0 1

c . c  r n c c  P A T F

STRTL
CRWR

RTIMP

.38 INITIAI ASSTFACTION
84. OO CURIIE NUBER

.OO PERCN IUPMVIOUS ARB

SCS DIMm:ISfONLESS UNITGRAPH
TLAG .52 UG

WIT HDROGRAPII

7  END.OF-PERIOD OMINATES

r 9 8 .  2 3 1 .  a 2 .  2 9  1 0  '  4 I .

TOTA! UINFTL =

PEM FLOS TIME

FTDROGN?H AT STATION

4 - 2 0 ,  T O T A I  L O S S  =  I . 5 5 ,  T O T A I  E X C E S S  =  2 ' 5 5

MAXIMUM AWRAGE FT,OW
? 2 - I I R  1 4 9 . 5 0 - i { R

9 4 -  2 9 .  1 0 '  5 '

( r N c m s )  2 . 0 3 8  2 . 8 4 8  2  - s 4 A  2  ' 5 4 8

( A C - F T )  4 ' l  .  5 8  5 8  '  s B  '

CUMUIATIVE ARR = .4] SQ MI

3 1 3 .  1 2 . 5 0



2 4 K POINT S

CO}BIM SUB AEA.S 22 AND 24

I{YDROGRAPH COMBINATION
ICOMP 2 NI]IGER OF HYDROGR.AJTIS TO COICIITE

HYDROGFAPI{ AT STATION

PEAK !'LOI{ TJME
6 - R

(c rs )  { rR)
(cFs  )

r 1 g 4  '  1 2  '  o o  5 5 4
( rNc l lEs)  1 .887

{ac-FT)  2 '73 .

CUMUI,ATIVE AREA =

MAXIMUM A1rERAGE FLOW
24-l fr

2 4 .
2  . 3 4 1

( ?

2 . 3 4 7  2 . 3 4 1
3 4 2 .  3 4 2  -

2 . 7 3  S Q  M r

STIB EASIN 23

NIFOru LOSS WITH SCS WIT IITDROGRAPH

2 9  B A

31 UD

. 0 1

. 0 1

. 0 3

. 0 1
-  0 1

. 0 1

. 0 1

. 0 3

. 0 1

. 0 t -

. 0 1
- o 2
- 4 2
. 0 1

SBBNIN RLNOFF DATA

SBBNIN CHARCTERISTICS

PRECIPITATION DATA

93 SCBASIN REA

STOro 4.20 BASIN TOTM PRECIPITATION

TNCRSMBMAL PRECIPITATION PATTEN

. 0 1

. 0 1
' 0 2
. 0 1
. 0 1

SCS LOSS RATE
SGTL

CR\INBR

. 0 1

. 0 1

. 0 5

. 0 1

. 0 1

.4? INITII  BSTUCTION
8]-,OO CUR1€ NI]MBER

.OO PERCENT IMPERVIOUS AREA

. 0 1

. 0 1

. 0 4

. 0 1

. 0 1

UNIT I]YDROGRAPI{
7 END-OF.PERTOD OR'TNATES

. 0 1
-  0 1
. o 2
. 0 1
. 0 1

. 0 1  , 0 1

. 3  8  , 4 7

. 0 1  . 0 1

0 1
a 2
0 2
0 1

SCS DIMEI]SIONIJESS IJN]TGNPH

TNG -49  IAG

TOTAI XAINFAIL =

PEAK FLOW TIME

( cFs ) (IlR )

6 0 4 .  1 2 . 5 4

HYDROGRA?H AT STATION

4 . 2 0 ,  T O T A I ,  L O S S  =  1 . 9 1 ,  T O T A I  E X C E S S  =  2 ' 2 9

MAXIMIfr AVERAGE FLOW

1 8 4 .  5 7 .  1 9 .

( r N c H E S )  L . 8 3 9  2 . 2 9 1  2  ' 2 9 r
( A C - m )  9 1 .  1 1 4 .  1 1 4 .

CUMUIATTT/E AREA = .93 SQ MI

7 2 - t r R  l - 4 9 . 5 0 - i m

9 .
2 . 2 9 4

1 1 4 .

I
1
I



POINT R - ROI]TE SUB BASIN 23 TIm'OUGH SUB 25

KINEI4ATIC WA\TE ROI'TING FROM R ?O S

3 4 i l KIMMTIC WAAE STREAM ROUTNG
L

s
N

CA

hD
z

ITDXMIN

EI,EMENT AI,PEA M

M A r N  2 . 9 5  1 . 3 5

3400. CI{AML LNGTH
. 0 6 5 0  s L o P E

.O4O CIANiINEL ROUGI]NESS COEFFTCTEIT

. OO CONTRIBUTING AREA
TRAP CIANNEL SIIAPE
5.OO BOTTOM WIDT1I OR DIAMETER

2 MINIIffi NUBM OF DX TMERVAIS

COMPIJTED KINEMT] C PA.R}METERS
VARIBLE TIME STEP

(DT SHOWN IS A MINIMUM)

MAXIMIITI
CELERITY

{ F P S )

I394E-08 PERCENT ERROR=CONTIT{0-ITY SUMI.4ARY (AC-r-T) -  INFLOW=.1135E+03 EXCESS= .0000E+00 OiJIIFI,oW= .1135E+0f BASIN STORAGE=

DT DX PEK TIME TO VOIWE
PBM

( M r N )  ( F r )  ( c r s )  ( M r N )  ( r N )

r . 2 2  1 1 3 3 . 3 3  6 A 2 . 7 9  1 5 2 . 3 0  2 . 2 9

I]ITERPOLATED TO SPECIFIED COMPUTATION INTERru

MAXIMUM AWRAGE FLOW

. 0

M . p - I N  2 . 9 5  1 . 3 5  3 0 . 0 0 5 9 5 . ' 7 9  7 5 0 . 0 0  2 . 3 0

HYDROGRAPH AT STATION

PEAK F'JOW TIME

( c F s  )  ( I R )
( c F s )

,  T \ l - f f i c  \

(AC - F-r )

1 2 - t 1 R  1 4 9 . 5 0 - m

CUMUI,ATIffi AREA =

5 8 .  1 9 .  9 .
2 . 3 0 0  2 . 3 0 0  2 . 3 0 0

1 1 4 .  l - 1 4  .  1 1 4  .
1 . 8 4 8

UNIFORM LOSS WITH SCS UNIT HYDROGRAPH

3 ?  B A

7 P B

8 P I
. 0 1
. 0 1
. 0 3
. 0 1
. 0 1

. 0 1

. 0 1

. 0 2

. 0 1

. 0 1

. 0 1

. 4 2
, 4 2
. 0 1

STIBBASIN RUNOFF'DATA

SUBBAS IN CHAXACTERISTICS
TNM

PRECIPTTATION DATA

, 0 1
0 1  . 0 1

0 1  . 0 1  . 0 1
. 0 1 0 1

STORM 4.20 BASIN TOTAI PRECIPITATION

INCRNEMTAI, PRECIPITATION PAMERN

39 SUBBASIN ARXA

0 1
0 1
0 5

. 0 1  . 0 1

. 3 8  . o 7

. 0 1  . 0 1

9 .

5 1 .

, 0 1
. 0 1
. 0 4
. 0 1
. 0 1

. 0 1

. 4 2

. 4 2

. 0 1

. 0 1

c a c  T . n < Q  p [ T F

S'I'RTL

RTIMP

.41 INITIAI, BS:mCTION
83.00 SI]RVE NIJWER

.OO PERCENI IMPE'RVIOUS AREA

SCS DIMENSIONIESS UNITGRAPH
TI,AG .30 LAG

WTT HYDROGRAPH
5 END-OF-PERIOD ORDfNATES

2 .

TOTAI NNFATL =

PEAI( FLOI,I TIME

( C F S )  ( H R )

3 7 0 .  1 2 . 0 0

!|rDROGRAPH AT STATION

4 . 2 0 ,  T O T A I  L O S S  =  1 . ? 4 ,  T O T A I ,  E X C E S S  =  2 ' 4 5

MAXIMUM AIEMGE FLOW

(cFs)
8 3 .

{ rNeHEs )  1 .  9?  I
(AC-FT)  41 . 5 1 .

2 . 4 6 r
5 1 .

CUMULATIITE AREA = .39 SQ MI



)-

40 KI( POINT 5

COBIM SUB NEN 23 N 25

42 HC IITDROGRAPH COMBINATION
f,COUP 2 MER OF MROGNHS TO COMINE

IIYDROGRAPS AT STATION

PEA( TLOW TIME MAJ{IMTM A1rERAGE FLOW

5 - ! R  2 4 - E R  ? 2 - R  1 4 9 . 5 0 - I n

-  { c F s )  ( r R )  
( c F s )

+  8 3 6 .  1 2 . 0 0  2 5 a .  8 3  .  2 8  1 3  '

( T N C H E S )  1 . 8 8 4  2 - 3 4 8  2 ' 3 4 A  2 ' 3 4 8

( A C - F T )  1 3 3  .  1 6 s  1 5 s  '  1 5 s  '

CUI{ULATnTE AREA = 1'32 SQ MI

I

43 K POrNt s - RoliEE 22&24 AND 23&25 1I{ROUGH 25

KIMMATIC WAVE ROUIING T'ROM S TO T

SYDROGRAPH ROUITING DATA

45 R( KTNEMTIC WAIE STREAM ROI.IIING
L L22OO . CMNNEL LENGTH

s  . 0 3 2 0  s L o P E
rY .040 CEANNEL ROUGIINESS COEFFICIBTiT

CA 'OO COM|RIBI]TING AREA

SruE GAP CHANEL SWE

'iD f 5. OO BOMOM !qIDTH OR DINETER

Z 5 'OO SIDE STOPE

NDXMIN 2 MINIMTIM NI]]GER OF DX INTERVIS

COMPT]TED KINEMAT]C PARAMETE'RS
VARIABLE TIME STEP

(DT SHON IS A MINT]ffi)

ELEMEM AIPIIA M DT DX PEA.K TIME TO VOLUME MAXTMUM

PEAX CEGRIN

( M r N )  ( F T )  ( c F s )  ( M r N )  { r N )  ( F P S )

m r N  1 . 5 6  r . 4 r  4 ' a 9  4 0 6 6 ' 5 1  8 3 3 ' 5 8  ? 3 0 - 5 0  2  3 8  1 3 ' 8 5

coNTTNUITy SUMMARY (AC-FT) -  INFrow= .1553E+03 ExCEss= .oOooE+oO oUTFl,Ow= .15538+03 BNrN SToSGE= '455s8-05 PERCEM ERRoR= 0

INTERPOIATED TO SPECIFIED COMPUTATION IMERVS

m r N  1 , 5 5  1 . 4 1  3 0 . 0 0 a 2 2 . 9 7  ? 5 0 . 0 0  2 . 3 6

II!'DROGRAPH AT STATION

PNK NON TIME IVIU(IMUM AWUGE FLOW

5 - H R  2 4 - R  ? 2 - I I R  1 4 9 . 5 0 - H R

-  ( c F s )  ( m )  
( c F s )

+  8 2 3 .  1 2 . s 0  2 6 9 '  8 4  2 A '  1 3 '

( r N c H E S )  1 . 8 9 2  2 . 3 5 5  2 ' 3 5 ' 1  2 ' 3 5 ' 7

( A C - m )  1 3 3 .  1 5 6  '  1 5 6  1 5 6  '

CUMUNTIVE AREA = 1.32 SO MI

I

I



46 KX

U].rIFORM LOSS 'qITE SCS UNIT ETDROGRAPII

4 8  B A

50 tD

0 1
0 1

, 0 1
. 0 1

. 0 f

. 0 1

, 0 L
. 0 1

. 0 1

. 0 1

. 3 8
, 0 1
. 0 1

. 0 1

. 0 1

. 0 4

. 0 1

. 0 1

. 0 1

. 0 1

. 0 3

. 0 1

. 0 1

. 0 1

. 0 1

. 0 2

. 0 1

. 0 1

SIJBEASIN RUNOFF DATA

SUBBAS IN CITAPSCTERI SIIICS
T}REA 1.43 SUBBASIN AREA

STOR.I4 4.20 BA.SIN TOTE PR-ECIPTTATION

INCREMENTAI PRECIPITATION PATTERX

0 1
0 1

. 0 1

. 0 1

. 0 f

. 0 1

. 0 1

0 1
a 2
a 2
0 1

0 1
a 2
a 2
0:.

n q

. 0 1

. 0 1

c . c  Y . n c c  F A m

CRWR
.35 INITIAI ABSTRACTION

85.00 CLRW NUMBER
RTIMP .OO PERCENT IMPERV]OUS AREA

SCS DIMENSf ONLESS UNTTGRAPH

UNIT ITDROGRT.PS
]-3 END-OF-PERTOD ORDINATES

1 S 5 .  1 0 4 . 5 ? .

5
4 3 s .  5 0 0 .  3 5 9

TOT.AI R-AiINFAIL =

Pn( FLOW TIW

I{YDROGRAPH AT STATION

4 . 2 0 ,  T O T I  L O S S  =  1 . 5 5 .  T O T I  E X C E S S  =  2 - 6 4

MAXJMW AVERAGE FLOW
2 4  - m

3 2 0 .  1 0 1 .  3 4 .  1 6

( T I I C H E S )  2 . O A 2  2  - 6 3 ' 7  2 . 6 3 7  2  ' 6 3 1

( A C - F T )  1 5 9 .  z A L .  2 o r .  2 0 1 .

CLWUBTIE AREA = T. 4: SQ MI

7 2 - H F .  1 4 9  . 5 0 - I I R

1 5 L .  ] 3 . 0 0

POINT T

coffirlflE suB REAS 22 - 26

HYDROGTAPH COMBINATION
ICOMP 3 NUMEER OF ITYDROGruHS TO COMBIM

}ISROGRAPH AT STATION

MAXIMW AIERAGE FLOWPEAK FLOW T]ME

(cFs ) (rR)

1 t  q n 1-1-42 .
, T I l F f f i C \  ]  A l A

( A C - F T )  5 5 6 .

CIMUIATIVE ARS =

2 4 - m

351 .  119. 5 ' ,7 .
2  - 4 2 5  2 . 4 2 5  2 . 4 2 5

' 7 0 9 .  1 A 9  ,  
' 7 0 9  '

5 . 4 8  S Q  M r



RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN IiOIJRS, MR IN SQUM MILES

PEAK Tf}18 OF AVtr.AGE FLOW FOR }tr4XIMUM PERIOD BASIN

FLOW PEAK m
6 - H O m  2 4 - H O m  7 2 - H O m

]VlAXIffi TIME OF

S?AGE MAX STAGEOPTRATION

f f i D d E P l D H  ! T

2 COMBINED AT

III'OROGWH AT

ROI]TED TO

ETDROGRAPH AT

2 COMBINE"D AT

ROWED TO

HDROGW1I AT

3 COMBINED AT

STATION

1 7 5 1 .  1 2 . 0 0

) - 1 9 4 .  1 2 . 0 0

6 0 4 .  L 2  - S a

3 ? 0 .  1 2 . 0 0

8 3 6 .  1 2 . 0 0

1 3 L .  1 3  .  0 0

1 r  c n

9 4 .  2 9 .

4 5 6 .

4 6 0 .

534 .

1 8 4 ,

L42 .

L12 .

5 1  .

4 8  -

1 0 .

2 . 3 0

2 - 3 4

, a - 3

2  - ' 7 3

. 9 3

7  . 3 2

) - . 3 2

2 5 4 .

3 2 0 . 1 0 1

2 4 .

a 4 .  2 8 .

3 4

SUMMARY OF KINEMA?IC WAVE. MUSKINGUM-CUNGE ROIJTING
(FLOW 15 DIREC? RUNOFF WITIIOI]T BASE FLOW)

I]TTERPOI,ATED TO
COMPUTATION INTERIIAI

PEAK ?IME TO VOI,UME DT PEAI( TIME TOISTAQ ETEMEM VOLt]ME

2 . 3 L

.5112E-07 PERCff i  ERROR=

2  - 3 0

. 1394E- 08 PERCil'IT ERROR=

.45558-05 PE'RCN ERROR=

PEAK PEA.K

( M I N )  { C F S )  ( M I N )  ( T N )  ( M I N )  ( C F S )  ( M I N )

N E  2 . 0 2  : - 1 3 7  6 A  7 2 4 . 7 1  2  2 9  3 0 ' 0 0  1 5 4 8 ' 5 9  7 2 0 ' O O

CONTINUTTY SIJmRY (AC-FT) -  INFLOW= .28108+03 SXCESS= .OO00E+00 owFlots= '281-18+03 BASIN STORGB=

w E  r . 2 2  6 0 2 . 1 9  
' 7 5 2  3 0  2 . 2 9  3 0  0 0  5 9 s  7 9  ? 5 0  '  0 0

coNTINUI:ry SUMMARY (AC-FT) -  IN!rLOW= .11368+03 E]{CESS= .0OOOE+00 OIJ"IFLOW= .11368+03 BASIN STORAGE=

w  4 - 8 9  8 3 3 . 5 8  ? 3 0  6 0  2 ' 3 5  3 0 ' 0 0  8 2 2  9 1  7 5 0 ' 0 0

coNTImITY SUMMARY {AC-FT) -  INFI:OW= .16538+03 EXCESS= 00008+00 OUTFLOW= 15s3E+03 BASIN STOBGE=

*i* NORI4iAI BND OF l{EC-1 **+

. 0

I

I
t



IIEC- 1 : 100-Yr (Zone tV)



FLOOD I{YDROGRAPH PACKAGE (HEC-I)

J U N  1 9 9 8
V E R S I O N  4 . 1

RIIN DATE 0SJUL06 TIME L4:02:21

U.S. AR].4Y CORPS OF DiGINEERS
TTMROLOGIC ENGINEERING CE}JTER

UAV] J,  l ' . . .s l luruI
t o T  a 1  ? < K - 1  1  n A

x x xxxxxxx

x x xxxxxxx

xx
x

xxxxx x
x

ffi

1'TiIS PROGUM REPI,ACAS AI'J PREITOUS \TERSIONS OF IIEC'I NOWN AS HEC1 (JAN ?3) ' IIECIGS' HECIDB' AND IIECIKI'I'

T I { E D E F I N I T I o N S o F I a R I A B ] , E S - R T I M P . A N D . R T I o R - I { A V E e H A N G E D F R o M I I ] o s E U S E D w r T H r u 1 9 7 3 - S T f i J I N P I ] T S T R U C T U R E
THE DEFINTT]ON OF -NSK- ON ru,CAD WAS CNGED WITH REVISTONS DATED 28 SEP 81' THIS IS THE FORTNT? I'ERSION

NEw oPTIoNs: DAIV1BREX ou}'Low SUBMERGENCE , SINGLE EVENT DAIGGE CATCUIATION, DSS:WRIM STAGE FREQUffCY,

D S S : R E A D T I M E s E R I E s A T D E S I R E D c T c U L A T I o N T N T E R V A I L o S S T . A T E : G R E E N A N D A ] I , I 9 T I N F I L T R A T T o N
KINEMATIC WAVE: NEw FINITE DIFFERENCE AIGORITEI{

r D  .  .  .  .  .  .  .  f  .  .  .  .  .  .  . 2  .  .  .  .  .  .  .  3  .  .  .  .  .  ,  .  4  .  .  .  .  .  .  .  5  .  .  .  .  .  .  .  5  .

PAGE 1

irNE

virginia l t lghlands, LLc (old mri  s i te) -  Floodplain halysis zone rv

h a l y z e d  J u n e  2 8 ,  2 0 0 5
1OO-iER, 24' I IR STOru SUEM (TYPE II  STORM)

3 0  2 8 J 1 1 N 0 5  0 8 0 0  1 0 0

3

iD
ID
ID
rT
IO

1
2
3
4
5

5
'7

I

1 0
1 1
r 2

KR SUB BASIN 21 - SsE DRAINAGE MA.P

p c  0 . 0  0 . 0 0 5 1  o . o 1 o 5  0 . 0 1 5 1  0 ' 0 2 2 0  0 ' 0 2 8 1  0 ' 0 3 4 5  0 ' 0 4 1 1

p c  0 . 0 5 3 0  0 . 0 ? l - 2  0 . 0 8 0 0  0 . 0 8 9 2  0 . 0 9 9 0  0 . 1 0 9 3  0 ' 1 2 0 0  0 ' 4 3 2 2

p c  0 . 1 8 1 0  0 . 2 0 4 0  0 . 2 3 9 0  0 . 2 8 3 0  0 . 5 6 3 0  0  ? 3 5 0  D . 7 ' 7 2 0  0 ' 7 9 9 0

p c  0 . 8 5 3 5  0 . 8 5 7 6  0 , 8 8 0 0  0 . 8 9 1 2  0 . 9 0 L 8  0 . 9 1 1 7  0 ' 9 2 1 0  0 ' 9 2 9 1

p c  0 . 9 5 2 0  0 . 9 5 8 4  0 . 9 5 4 1  A  9 ' , l 0 9  0 . 9 7 1 A  0 . 9 8 2 9  0 ' 9 8 8 ?  O ' 9 9 4 4

B  1 . 1 5
L S  0  8 5
m  0 . 4 7

POIM U - ROI'XE SB BASIN 27 TO PO]NT U

KINEMTTC WAI'E ROIITING TO POINT U

? 9 o o  0 . 0 9 1  0 4  T R A P  2

0 4 8 0  0 . 0 5 5 3
1 4 1 0  0 , 1 6 3 0
8 2 0 0  0 , 8 3 7 6
9 3 1 1  0 . 9 4 5 2
0 0 0 0

T 1
1 8

ru
RK
zz



1 * * * * * * * * * * * * * *

* FLOOD MROGRPH PACUGE (HEC-l)

"  , rut  1998
*  V E R S I O N  4 . 1

*  R U N  D A I E  0 5 J U L 0 5  T I M E  ! 4 : 0 2 : 2 I

*  U.  S  .  NY CORPS OF NGINEERS
* MROIOGIC N.iGIMERING CBIIER

509 SECOND ST!.EET
N A \ T q  E A T . T F O P N T I  A < F I  A

( 9 1 5 )  ? 5 5 - 1 1 0 4

virginia Highlands, LLC (O1d TRw sj . te) -  Floodplai-n Analysis zone Iv

Alalyzed Jue 28 ,  2005
].OO.YEAR, 24-INt STORM EIENT {TYPE II  STORM)

5 IO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT O PLCT CONTROL

oscan 0. mRocwg PLoT sceE

fT mROGRNH TIfiE DATA
NMIN 30 MINUTES I}I COMPIJTATION INTERVA!

IDATE 28JUN 5 STARTING DATE
ITII.4E 0800 STARTING TIME

NQ 3OO NUMBER OF MROGWH OMINATES
NDDATE 4JUL 6 B1DING DATE
NDTIME 1330 II'IDING TIW
]CENT 19 CNMJRY MNRK

COMPWATION INTERV& .50 HOIJRS
TOT& TIME BASE 149.50 HOBS

ENGLISH UNITS
DRTINAGE ARE}. SQUARE MIIJES
PRECIPITATION DEPTH INS!{ES
LEIIGTH, EITEVATION FEET

FIJOW CUBIC TSET PER SECOND

STORAGE VOLUME ACRE-FEST
SMFACE REA ACRES
TEjqPTiATURE DEGREES FAHRENHEIT

5 KI( SUB BASIN 27 . SEE DRAINAGE MAP

SUBBASIN RUNOFF DATA

13 BA SUBBASfN CMRACTERISTICS
TAREA 1.15 SIIBBASIN AREA

7 PB STORil  4.20 BASIN TOTAI'  PRECIPfTATION

8 PI INCRFMEMI PRECTPITATION PAMERN
. 0 1  .  0 1  . 0 1  .  0 1  -  0 1  . 0 1  . 0 1  0 l -  0 : '  0 1

. 0 1  . 0 1  . 0 1  . 0 1  . 0 1  . 0 1  -  0 1  0 1  ' a 2  a 2

. o 2  . 0 3  . 0 5  . 3 8  ' 0 1  . O 4  ' 0 3  a 2  0 2  ' 4 2

. o 1  . 0 1  . 0 1  . 0 1  . 0 1  - 0 1  0 1  0 1  ' 0 1  ' 0 1

. 0 1  , 0 1  . 0 1  . 0 1  . 0 1  . 0 1  0 1  0 1

14 LS scs l,oss mI.E
STRTTJ .35 INTTIAI, ABSTMCTION

CRI'NBR 85.00 CI'RVE NU}'IBER

RTIMP .OO PERCENT IMPERVIOUS AREA

15 UD SCS DIMSNSfONLESS TMTGFAPH
TLAG .47 I ,AG

WIT ITMROGRAPH

? EM-OF-PERIOD OMINATES

5 r 2 -  5 9 5 .  1 8 8 .  6 1 .  2 0 .  1 .  1 '

WDROGNPH AT STATION

T O T I  B I M & L  =  a - . 2 A ,  T O T I  L C S S  =  1 . 5 5 ,  T O T A I '  E X C E S S  =  2 ' 6 4

Pffi FLOW TIME MAXIMUM AMGE FLOW

6 - I R  2 4 - I n  ? 2 - R  1 4 9 . s 0 - I m

+  ( c F S )  ( H R )

D  E n  2 6 a .  A 2 .  2 1 -  1 3 .

I I N C H E S )  2 . I A 1  2 . 6 3 7  2  6 3 1  2  6 3 1
( A C - F T )  a 2 s  .  1 6 2  .  l . 6 2  ,  : . 6 2  '

CUMUI,ATIVE AREA = :..15 SQ MI



l -6 K * POIM U . ROI'IE SB BASIN 27 TO POINT U

M U N  4 . 5 0  1 . 3 4  3 0 . 0 0 8 4 6 . 2 4  7 5 0 . 0 0  2  - 6 5

KfNilATTC WAlIE ROUTING TO POIMI U

}IrDROGB9H ROUTING DATA

18 RK KINEMATIC WAVE STREAM ROUTING
L ?900. CHANNEL LENG?H

s  . 0 9 1 0  s l , o P E
N . O4O CI{ANNEL ROUGffiSS COEFFIC]M

g. 'OO COMIBINING RB

SHA.PE ERAP CIIANNETT SHAPE
M 2.OO BOTTOM I{IDFS OR DT}XETER

z  3 . 0 0  s r D E  s L o P E

NDX},ITN 2 MINIMUM }.TJMBER OF DX INTER\'EIS

COMPI]TM KINEMATIC PAIAMETERS
VARI.ASLE TIME STEP

{DT SHO!|N IS A MINIMUM)

E L E M N T I P E A M D T D x P E A K T I M E T o V o L I M E M A x I m
PW CELERIN

( M I N )  ( F T )  ( C F S )  ( M N )  ( r N )  ( F P S )

& r N  4 . 5 0  1 . 3 4  1 . 9 9  2 6 3 3 . 3 3  8 5 2 ' 1 0  1 E 2 ' 2 r  2 ' 6 4  2 3  2 8

CONTImTITY SU]WRY (AC-FT) -  INFLOW= .1518E+03 EXCESS= . OO00E+00 OmFI,oW= .15188+03 BASIN STOmGE= .1153E-07 PERCENT EROR= 0

]NTERPOITATED TO SPECIFIED COMPUTATION IMERVI

MROGWH AT STATION

PEAK FLOW TIME ItrIIffi AWUGE FIOW

6 - I I R  2 4 - t n  7 2 - H R  l - 4 9 . 5 0 - R

+  { c P s )  ( r n )
( c F s )

+  8 4 6 -  1 2 . 5 0  2 5 2 .  8 2  2 7  1 3 '

( I N C H E S )  2 , ! 2 O  2 . 6 5 3  2  ' 6 5 3  2  ' 6 5 3

( A C - F T )  1 3 0 .  1 5 3  '  1 5 3  '  1 5 3  '

CUMUI,ATIYS AREA = 1.15 SQ MI

RWOFF SUMqfuAY
FLO}I IN CUBIC FEET PER SECOND

TIME N HOURS, AREA N SQURE MILES

PW TIME OF AWRAGE FLOW FOR MAXIW PER]OD BASIN Wlffi TTM OF

OPEMTION STATION FLOW PEAK RB STAGE MAX STAGE

5-HOm 24-HOm 72-HOUR

I{1-DROGR.APH AT
8 5 ? .  L 2 . 5 0  2 6 7 .  a 2 -  2 1  1 ' l - 5

8 4 6 .  1 2 . 5 0  2 6 2 .  a 2 .  2 1  '  1  '  1 s

SUMMRY OF KINEMTIC WAW - MUSKINqJU-CWGE ROI]TING

(FLOW IS DIRECT RUNOFF WITHOUIT BASE T'LOW)
IMERPOLATED TO

COMPIJTATION INIERVAI

ISTAQ ELEUNT DT PEAK TIMB TO VOLU{B DT Pffi TIME TC VCLUME

PmK PEAK

( M r N )  ( c F s )  ( M r N )  ( r N )  ( M r N )  ( c F s )  ( M r N )  ( 1 N )

N E  1 . 9 9  8 5 2 . 1 0  7 5 2 ' 2 a  2 ' 5 4  3 O ' O O  8 4 6 ' 2 4  7 5 0 ' 0 0  2  6 5

coNTrNUrTy suMMARy (AC-FT) -  rNFLovt= .1G1BE+03 E)(cEss= .00008+00 ourFlow= .1618E+03 BASfN sroRAGE= .11'538-0? PERCETTT ERoR= 0

*** NORTVLAI n{D OF I{EC-I ***


