+

Kk

CONTINUITY SUMMARY (AC—FT)

o

PEAK FLOW

¥ & %

(CFS)

6.

o

e

PLAN

TIME

(HR)

12.08

o

PLAN

CONTINUITY SUMMARY

% A&

L3

PEAK FLOW

o

[CFS)

6oh.

E o

TIME

(HR)

@l I

ok

PLAN

oKk Je A *E % e o * &k b o

2 INPUT DATA FOR STATION PIPE ARE S5AME AS FOR PLAN 1
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIMbE STELDR
EiErENT ALPHA il DT DX PEAK TIME TO
PEAK
{MIN}) (ET) {CFS) (MIN)
MATN FEb a8 123 .09 337.00 h(.27 ¥25.82
THNTERPOLATED TO SPRCIFLIED COMPUTATION INTERVAL
MATN 5.39 1.25 5.00 59,95 725.00
— INFLOW= .9620E+01 EXCESS= .0Q000DE+Q0Q OUTFLOW= .96Z23E+01
* dek *okod Ak + %+
HYDROGRAPIT AT S5TATION PEEE
FOR PLAN 2, RATIO = 1.00
MAXTIMUM AVERAGE FLOW
6—HR Z4—HR T2—HR 24 | D0-HR
(CEFS})
14, i 5. 3.
{INCHES) 2.168 6.940 £.9240 e.940
(AL=FT) - 14Q. 10). 10,
CUMULATIVE AREA = .03 50 MI

* &k * &k e 4+ Xk o + & & * & &

* & 5

* ko

*hw

VOT,UME
(IN)

&.94

b.94

BASTN STORAGE—

FoR ok

3 1NPFUT DATA FOR STATION PIPE ARE SAME AS TFOR PLAN 1
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TiME STP
ELEMINT ALPHA M DT DX PEAK TIME TO VOLUME
PEAK
{MIN) {&T) iCES) (MIN) (IN)
MATN 5208 1.25 .aB 337.00 bo.44 129.66 8,37
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MALUN 2.39 Ltk 2.00 0o . 42 130,00 5 e ¥
{AC-FT) - INFLOW= .1154E+02 EXCESS= ,0000E+00 OUTFLOW= .1154E+02 BASIN STORAGE=

* & % ® k& * % & koK

HYDROGEAPH AT STATION P1PE
FOR PLAN 3, RATIO = 1.00
MAXTMUM AVERAGE FLOW
6—-HR 24—HR 12-HR 24 ,00-HR
(CFS)
18. b. 6. 6,
(INCHES) 6.207 B.324 B.324 8.324
(AC-FT) 9. 1.2 12. 12.
COMULATIVE ARFEA = .03 50 MI

L * kA wkK Rk o E e * k& i o * %k

4 INPUT DATA FOR STATION PIPE ARE S5aME A5 FOR PLAN 1
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*k*

o o * k& w Sk

MAX 1 MUM
CELERITY
(E'P5)

SR 8

-2529E-02 PERCENT ERROR=

* k& + &k P

MAX TMUM
CETL.ERTTY
(I'PS)

9.69

.30405-02 PERCENT ERROR=

o e * & * Wk

* & &




CONTINUITY SUMMARY (AC—FT)

o
PEAK FLOW
+ (CES)
+ T
4 . -

CONTINUITY SUMMARY (AC-FT)

* & A&

PEAK FILOW
+ (CFS)
+ 83.

*x wwk kv k

T IME
([IR)

7P L

e o

PLAN

T IME
(HR)

j EF N B

RR R E

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

MLEMENT ALPHA M oT DX PEAK TIME TO VOLUME MAX TMUM
PEAK CELERITY
[MIN) [ET) (CI'S) (MIN) [1H) (FPS)
MAIN 5.39 1.25 - Hh7 337.400 73.85 126,39 9.61 9.91
INTERPOLATED TO SPRCIFIED COMPUTATION ITNTERVATL
MATN Giaab 1.25 >.00 13.47 730.00 9.61
— INFLOW- .1333E+02 EXCESS= .0000E+00 OUTFLOW= .1333E+02 BASIN STODRAGE= .3534E-(;2 PERCENT ERROR= .0
+ & % x X e i ok K
HYDROGRAPH AT STATION P11
FOR PLAN 4, RATIO = 1.00
MAXIMUM AVERAGE FLOW
6—1IR Z4—HR 12~-HR 24 .00-HR
(S
1 7. 7. T
(INCHES) Fo2b3D 9.010 9.610 9.610
(AC-FT) 10. 1B 2 15 175
CUMULATIVE AREA = .03 50 MI
ok o L x % w -k wE B o o &k * &% e *E & e e e £l o o B
5 INPUT DATA FOR STATION PIPE ARE S5AaME AS FOR PLAN 1
COMPUTED MUSKINGUM-CUONGE PARAMETERS
COMPUTATION TTIME STEP
LLMENT ALFPHA M DT [ PEARK T1mMb 10 VOLUME MAX TMUM
PRAK CELERITY
(MIN) {FT) [CES) (MIN] { L] {FP3)
MATN Suad L2 239 337 .00 83.16 126,25 10.71 10.14
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MATH 2.39 125 5.00 BZ2.89 130.00 10.71
— INFLOW= .1485E+02 EXCESS= ,0000E+00 OUTFLOW= .1485kE+02 BASIN STORAGE= .3512E-02 PERCENT ERROR- -0

% e * k& *x K
HYDROGRAPH AT STATION B1PE
FOR PLAM b, RATIO = 1.00
MAXTMUM AVERAGE FLOW
6-HR 24—HR T2-HR 24 ,00-HR
[CFS)
AL T ' 7 4
(INCHES) 7.830 10.706 10.706 10.706
(AC—FT) i 13, 1.5, i5.
CUMULATIVE AREA = .03 50 MI

*x& EEXx Skt hEAE LhkE XTIXEF ETExE FTxE *EAH

EREERERTEEEEF

*

&
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271

* kX

273

275

273

214

215

282

kK

“F

PH

o UD

KP

BA

1 PH

up

kK

&

*

1’28 *
*
Bk R Rk Rk RoR R kN Ak
* % * & k¥ * Atk %4k ok ek +k % =& % % W & * Ak
PLAN 1 FOR STATION PZB

RUMOFF COMPUTATION Z-YRE STORM IN BASIN

SUBBASIN RUNOFE DATA

SUBBASIN LCHARAITERISTICS
TAREA .03 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS IFOR 0-PERCENT HYPOTHETICAL STORM

Rl HYDRO—38 a0 s e @ s derTale e ER=AE e Bl DESENEE § PRl & TP—49 oasu

>—MIN 15-MIN GO-MIN 2—HR 3—HR 6—HR 1Z2-HR 24—HR 2—DAY 4-DAY T-DAY

i X cal) 2.40 R, A 3.30 4.10 4.5 . 00 00 .00
STORM AREA = .03

S5C5 LOSS RATE

STRT'1, .15 INITIAL ABSTRACTION
CRVHNZSR 93.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA

5ChH DIMENSTIONERSS UNMITGRAPH

TLAG .18  LAG
*+ %
UNIT HYDROGRAPH
13 END-OF-PERIOD ORDINATES
i o 23. 59, 41, ok 3 175 G . B b
F. . 0
- O & 2 G- A A Ak k- -k St -k -k -k & A ik Aok ok -L- - -2; k- -k * O & S
PLAN 2 FOE S5TATION PZB

RUNOFF COMPUTATION 10-YRS STORM IMN BASIN

SUBBASIN RUNOFLE DATA

SUBBASTN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

PRECTPITATTON BATA

DEETHS FOR 0—PERCENT HYPOTHETICAIL STORM

e wia s HYBRO—38 ' sawiwwm sdccascews s v BR=E & v smvasenaRs wE B SRR B9 R TE-49 ...
5—MIN 15-MIN 60-MIN ~—HR 3-HR &~HR 12-1R 24-HR Z—DAY 4—-DAY T-DAY
BT .15 S G 3.95 4,40 5.40 b.60 7.80 .00 Q0 .00
STORM AREA = B3
SCS LOSS RATE
STRTL .15 TINITIAL ABSTRACTION
CRVNBR 03.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
SC5 DIMENSTONLESS UNITGRAPH
TLAG .18 LAG
& &
UNIT HYDROGRAFH
13 END-QE-PERICD ORDINATES
L 53, 59. 41 . 7 Lok L2, 6. 3. S48
1 a. 0
&k R & kR Wk R +* &k e e + %k %« & & * &k % F & * k%
PLAN 3 FOR STATION PZ2B

RUNOFF COMPUTATION 25-YRS STORM IN BASIN

SUBBASTN RUNOFE DATA
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10-DAY

.00

1
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10—-DAY

.00
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284 PH

21 1.5

FE & * & &

285 KP

13 BA

287 PH

274 L3

275 UD

* ok ok woRE

288 KP

213 BA

90 PH

SUBBASIN CHARACTERIGTICS
TARKA .03 GSUBBASIN AREA
PRECIPITATION DATA

DEPTHS FOR O0—-PERCENT HYPOTHETICAHL STORM

i e BYERO=38 wen a6 ¢ oEsuns o9 b sy PR aaagedeiam v paren sl oo TP ooy
S5-MITN 15-—MIW 6GJ-MIN Z—HR 3—HR 6—HR 1Z2-HFE Z241—HR 2—DAY 4-DAY T-DAY
G 7. i 3.62 4.65 5RO, 6b.50 Tl B.20 .0G .20 .00
STOERM AREA = .03
SCS LOSS RATE
STRTL .15 INITIAL ABSTRACTION
CIRVMBR 03.00 CURVE NIMBER
RTIMFE .00  PERCENT IMPERVIOUS ARBEA
SCS5 DIMENSTONLESS UNITGEAFPH
TLAG .18 LAG
® k&
UNIT HYDROGRAPH
13 END-OF-PERIDD QRUINATES
13 A¥ ha, 41. 741 1 e 6. . i
] . 0.
ok o R i S NS * & + & Xk X* £ % Wk ek + % & o * kK
PLAN 4 FOR S5TAT1ION PZ2B
RUNOEFYE COMPUTATION 50-YRS5 STOREM IN BASIN
SUBBASIN RUNOEE DATA
SUBBASTN CHARACTERISTICS
TAREA .03 SUBBASIN ABREA
PRECIPITATION DATA
DEFPTHS FOR D—PERCENT HYPOTHRETICAL STORM
oL BECEIRE— g oL SRR SRS o sk g Palbll Soncunas W Bl dRCEGEE Tedie slRRBldEERIN TP=489 sous
5-MTN  15-MIN OO-—MIN 2—-HR 3—HR 6—HR 1Z2-HBR Z4-HR 2—DRY 4-DAY T-DAY
.34 L9 4.00 5.30 5.80 Taal) 8.70 10.50 . G0 .00 .00
STORM AREA = 03
SUS LOSS RATEH
STRTIL .15 INITIAL ABSTRACTION
CRVNER 93.00 CURVE NUMBER
RTIMP .00  PERCENT IMPERVIOUS AREA
SCS DIMENSIONLESS UNITGRAPH
TILAG 8 TG
= D
UNIT HYDROGRAPH
13 END-QOF-FPERICD ORDINATRES
17 D3, 29 41, 2Y 1%, b. 3. A%
i 0. 0
o e * & *x& % * * % i + & & ® R F * kK +* k * * & X XK
PILAN & FOR STATION FZB
RUNOFF COMPUTATICHN 100-YRS STORM IN BASIN
SUBBASIN RUNOFFE DATA
SUBBASIN CHARAUTERISTICS
TAREA 03 SUBBASIN ARREA
DRECIPITATION DATA
DEPTHS FOR D-PERCENT HYPOTHETICAL S5TORM
e HYDRG_BE --------------------- TP_qD W & & K & & B B 4 & B A B AR BF FWFEE B2 * a2 TP_qE} CRE R
5-MIN 15-MIN 60-MIM 2-HR 3—HR 6—HR 12-HR 24-HR 2=DAY A-DAY T—DAY
.39 110 4.50 3.065 6.80 8.00 §.80 11.60 Q0 .00 .00
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274 LS

A7h 0D

Eewok A Aaw KRR

291 EK

Ak AR KAA

233 EK

el D~ & e

294 KP

295

B

300

296 1.5

297 UD

Rk

SCE LOS5 RATE

STRTL I
CEVHNER 23.0
RU1MP .0
SCS DIMENSIONLLESS UNIT
TLAG il
T A i 58 59
1 0. 0

FEE *EFX T EE EEkE EEXF TxHk KEE

E el e e e B DR B

* i
* COMB  *
x +

HERkEEFE AL EA KR

HYDROGRAPH COMBINATION
ICOMP

Fawck wRE FhkE EEFEx FEkET X EEx FhE

FEeAETE L FTE I EE LS

% %
E BZD F
* %

EwHhEEEtEEETEELEE

* X & +* & & o e

o TORM AREMN = .03

b INITIATL ABSTRACTTON
0 CURVE NUMBER
() PRRCENT ITMPERVIOUS AREA

GRAPH
8 LAG

o

UNIT HYDROGRAPH
13 END-CEF-PERIOD ORDINATES

41. A4y i 87 b 35

ThkE dhd AEkAk hEA kA Ahkd o wAd kA O whkd FEE OEEE O EEE IR

2 NUMBER COF HYDRCGRAPHS TO COMBINE

o o

FEkd EEd ddd Ak dkdE Ak bk A AL Ak

FEhkE XA kEkE X KK

ok ok

¥k FE

xkkE*x EEF OEXTEFE FEE OFEE KExE EFTEF K hkF

lllllllllll

10-DAY

+ kA R * & % =& % & & * = & woE ok Wk ok
PLAN 1 FOR STATION P21}
RUNOFF COMPUTATION Z2-YRS STORM IN BASIN
SUBBAGIN RUNOFE DATA
SUBBASIN CHARACTERISTICS
TAREM .03 SUBBASIN AREA
PRECIPITATION DATA
DEPTHS FOR (J-PERCENT HYPQOUTHETICAL STORM
..... HYDNRO=35 o Wil e seonIes ey UL ieions sy e eI ¥ e SR AL
5-MIN 15-MIN 60-MIN Z—HR 3—-HR 6—HR 12-HR 24--HR 2~DAY 4-DAY T—-DAY
18 .50 2.40 2.585 2.7h W 4.10 4.775 .00 .00 .00
STORM AREA = .03
SC5 LOSS RATE
o TRTL .15  INITIAU ABSTRACTION
CRVNER 93.00 CURVE NUMBER
RTIMF .00 PERCENT IMPERVIOUS AREA
SC5 DIMENSIONLESS UNITGRAPH
TLAG .24  LAG
* %
UNIT HYDROGRAPH
16 END-QF-PERIOD ORDINATES
a, s A 49, a7 . T 18 20. 13. g. 3.
2 1 i (k. 0. £
P o w k% ok & &= & & * * &% * k% * % & * & %k e o

Page 63 of 106

e o

.00

xRN wXxEt xkk L FEE

*x*¥% =wFxE FTEF, Fhw ETXF
dde S o *+ -k x
Eoe o oy




L
=
[t

KE

255 BA

303 PH

296 1.5

297 0D

g i i * & &

04 KP

306 PH

296 LS

297 uD

R A * Rk

307 KP

35 BA

PLAN 2 FOR STATION P20
RUNOFF COMPUTATION 10-YRS STORM 1IN BASTN

SUBBASIN RUNOFE DATA

SUBBASTIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR O—PERCENT HYPOTHETICAIL STORM

- BYDHO=33  prris e o saidpRenied b PEAD e s o o coiiaestel & eREaseeiEs TP—4T s

S5-MIiNM 15—MIN b(O-MIN 2—HR 3—HR 6—HR 12~HR Z21-HR 2—DAY 4 -DAY T—DAY

27 - 13 i PG 3.55 4.,4{) 5.40 6.60 ¥.80 .00 Q0 .00
STORM AREA = M 815

SCS LOSS BATE

STRI'T .15  INITIAL ABSTRACTION
CRVHNBR 93.00 CURVE NUMBER
ETIMP 00  PERCENT IMPERVIQUS AREA

SCS DIMENSIONLFSS UNITGRAPH

TLAG 24 LAG
k&
DNIT HYDROGRAPH
1o END-OF-PERIOD ORDINATES
9. 32, 19, AT, 30 20, i . 58 8. 5
7. 1 : B 0. Q. Q,
%k k& ® ok % & & T = + & & %k * H Ak *+% &% % %
PLAN 3 FOR STATION P2D

RUNOFF COMPUTATION 25-YRS STORM IN BASIN

cUBBASG TN RUNOEY DATA

SUBBAS T CHARACTRERISTIOS
TAREA .03 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FQOR Q-PERCENT HYPOTHETICAI. STORM

e es HYTRISE weews’ & fas e rarsmns wre LRI o JL R AR e 00 ahieitiieials sk TE—-459 ...
H-MIN 15-MIN 6&0-MILN Z2—HR 3—HR 6—HR LZ=HR 24 1R 2—-DAY A—DAY 1—DAY
.32 .50 3.04 4.6 Sl o.20 1.70 9.20 .00 .00 .00
STORM ARRA - 03

SC5 LO5S RATEH

STRTL .15 INITIAL ABSTRACTION

CRVNER 93.00 CURVE HNHUMBER

RT IMP .00 PERCENT IMPERVIOUS AREA

oCS DIMENSTONLESS UNMITGRAPH

TLAG .24 LAG
* ok
UNLT HYDROGRAPH
16 END-OF-FERIOD ORDINATES

9. Bty 49, 47, I 20. kR B. &

2 i " Ty 438 0, 0.

¥ ke ok %k % de e K %k ok ¥ & & %ok % % % % k& ¥ & & %+ & ¥ ok
PLAN 4 FOR STATION PZD

RUNOFE COMPUTATION 50-¥YRS STORM IN BASTHN
SUBBASTN RUNOEFE DATA

SUBBASTN CHARACTERISTICS
TARRA .03 GSUBBASIN AREA

PRECIPITATION DATA
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10-DAY
00
=
dFE kx4 %k &
1G-DAY
.00
3
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FOR O0-PERCENT HYPOTHETICAL STORM

......... PR s s semumies
3—HR o—HR 1Z2-HR Z4—HR
2.90 1.50 g.70 1 a0
STORM AREA = -3

INITIAL ABSTRACTION

NUMBER
NT IMPERVIQCUS AREA

* & &

(UNIT HYDROGEAFH
16 END-QF-PERICD ORDINATES
7+ A 20, 13,
Q. 0. 0.

+* &k Wk + 4k * Ak

RUNOFE COMPUTATION 100-YRS5 STORM IN BASIN

309 PH DEPTHS
i v v TREDIBLI—0F wasis be 0 weoes b
53-MIN 15-MIN o60-MIN 2—HR

.34 .9 4 .00 5.30

290 LS5 SC5 LOSS RATE

STRTL e
CRVNER 93.00 CURVL
R'WIMP .00 PERCE
297 1D oCS DIMENSIONLESS UNITGRAPH
TLAG .24 LAG
9 32 49, 4
2 2 A L
* ok w i - + k- * % =w E et o
310 KP FLAN 5 FOR STATION FZ2D
SUBHASIN RUNOFF DATA
295 BA SUBBASIN CHARACTERISTICS
TAREN
PRECIPITATION DATA

312 1’H DEPTHS
..... IDRO=-55 e YRR
H-MIN  15-MIN HO-MIN Z—HR

.39 1.10 4,50 5.65

294 1.5 SCS LOSS RATE

STRTT, D
CRVNBR 93.00 CURVFE
RTTHMP 00 PERCE
287 0D GCS DIMENSIONLESS UNITGRAPH
TLAG 24 LAG
a, 32. 49, 4
2 1 1

*EE T EkE TEE FhkE AEE FExE OEFFE O LA kR Rk L

X A*E I Erxx+dF

* *
313 KK ¥ PIPE *
* ¥

T EFREEFFFET L

314 KO QUTPUT CONTROL VARIABLES

TEPRNT 3 PRINT

I PLOT 0 PILOT
QSCAL 0. HYDRO
T PNCH 0 PUNCH

TOUT 21 SAVE

T3AV1 1 FIRST

LEAVZ 289 LAST

TIMINT 083 TIME

HYDROGRAPH ROUTING DATA

.03 BSUBBASIN AREA

FOR 0-PERCENT HYPOTHKETICAL S'YWORM
......... el & s B e
3—HR 6-HR 12-HR 24 -HR
6. B0 .00 9.80 11,60
oTORM ARLEA = e

INTTIAL ABSTRACTION

NUMBER
NT TMPERVIOUS AREA

+* % &

UNTT HYDROGRAPH
15 END-QF-PERTOD ORDINATES
T . i o 20, 1R
Q. Q. 0.

* k&

*ExKh k&k+ dEkx FERHx AEE FFEFx £EE

CONTROL

CONTROL

GEAPH PLOT SCALE

COMPUTED HYDROGRAPH
HYDROGRAPH OGN THIS UNIT
ORDINATE PUNCHED OR S5AVED
ORDINATE PUNCHED OR SAVED
INTEEVATL, TN HOQURS
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. 01

Z2—DAY
.00

Tl i i
4—-DAY FT—DAY
.00 .00

¥

& % ke

ivoaia TE—48
4 —DAY T-DAY
.00 .00

L 1

10-DAY
.00

o e L * 4k %
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MUSKINGUM-CTINGE CHANNEL ROUTING

1, 426. CHANMNEL LENGTH
o 0050 SLOPE
N 013 CIHANNEL ROUGHMESS COEFFICIEMNT
CA .00 CONTRIBUT1ING AREA
SHAPE, CIRC  CHANNEIL SHAPE
WD 3.50 BOTTOM WIDTH OR DIAMETER
4 .00 SIDE SLOPE

* AR K

COMPUTED MUSKINGUM-CUNGE PARAMEITERS
COMPUTATION TIME STREP

ELEMENT ALPHA il DT DX FPEMAK TIME T0O VOLUME
PEAK
(MIN] (FT) {CF5) (MIN; [T}
MATN SEIEE B2 f S -BO 213.00 43.80 726.53 3.94

INTERPOLATED TG SPRECIFIED COMPUTATION INTERVAL

MATN 5.38 1.25 2.00 43.69 130.00 3.94

CONTINUITY SUMMARY (AC-FT) — INFLOW= .6092F:i01 EXCESS= .0000E+00 OUTFLOW= .6090E+01 BASIN STCRAGE=

* & &

PEAK FLOW

A A =% % ki k&

HYDROGRAPH AT STATICH PIPE
FOR PLAN 1, RATIO = 1.00

T IMH MAXIMUM AVERAGE FLOW
H—HR Z4-HR T2—HR 24 ,00-HR
(HR)
{CFS)
: i S s 1 3 3. 3
[ INCHES) 3.0728 5.438 3.939 34958
{AC-FT) 2. B. B. 6.
CUMULATIVE AREA = .03 50 MI
* &k +- 4 A & k& + k% ok R e i *x % E e * %k AR ok
PLAN 2 INPUT DATA [FOR STATION PIPL ARE S5AME AS FOR PIAN 1

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALFPHA ] DT 13).4 PEAK TIME TO VOLUME
FPEAK
(MEN) (BT} (CE'S) {MIN} (TN}
MATHN ko TR 5 Loi3 o 426.00 65.45 12258 b. 94

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MATHN LT 125 5.00 65.44 130.00 6. 94

CONTINUITY SUMMARY (AC-FT) — INFLOW= .1073E+02 EXCESS= .(0000E+00Q OUTFLOW= .1073E+02 BASIN STORAGE=

* k¥

PEAK FLOW
(CEFS)

+ b5.

* ¥ & * & X *x* Wk

HYDROGRAPH AT STATION PIPE
FOR PLAN 2, RATIO = 1.00

TiME MAXIMUM AVERAGE FLOW
6—HR 24-HR T2-HR 24 .00-HR
(HR)
{CF5)
27 16. 51 5 D
(INCHES) 5.168 6.938 b.938 6.938
{AC-FT) 8 . 5 s M- 11 11.

Page 00 of 106

MAX TMUM
CELERITY
(FPS)

3.92

.2205E-02 PERCENT ERROR=

& & ¥ A kX

MAK TMUM
CELERITY
{FPS)

9.66

.3495E~02 PERCENT ERROR=

.0

*x %




+

+* k&

ELEMENT ALPHA 4 T DX PEAK TI1MbE TO VOIT.UME
PEAK
(MIN) (T} (CE'S) {(MIN) [ T}
MATHN TR Y L2 .12 4126 .00 T3.23 730.38 g.32
INTERPOLATED TQ SPECIFIED COMPUTATION INTERVAL
MAIN GBS 1.25 5.00 13.12 130.00 G 1
CONTINULITY SUMMARY (AC-ET) — INFLOW= [12875+072 EXCLSS—= .0000E+00 OUTFKFLOW= .[1287E+02 BASTN STORAGE=
wE R e O k% Fol o kR
HYDROGRAPH AT STATION PIPE
FOR PLAN 3, RATIO = 1.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR Z4—HR 72-HR 24 00-HR
(CFS) {HR]
(CES)
T kw19 20 . 6. b. b.
{INCHES) 6.260 Hi321 g8.321 8.321
(AC-FT) 10 . 13. 13, 13
CUMOLATIVE AREA = .03 50 M1
=+ x* *k ok * &% + K& E * &% * k& *Hk o odr o i * & & * &% = &k
PLAN 4 THPUT DATA FOR STATION PIPEL ARK S5AME AS FOR PLAN 1
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELFEMENT ALPHA M DT X PEAK TIME TO VOLUME
PRAK
[MIM) {EFT) (CES) {MIN} { IN}
MAIN .34 125 .10 4126.00 B1.17 130.32 9,61
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MATHN b5 P03 L5 5.00 gt.12 130.00 9.61
CONTINUITY SUMMARY (AC-FT} — INFLOW= .1486E+02 EXCESS= .0000E+00 QUTFLOW= .l486E+02 BASIN STORAGE=
R R R L ok o o
HYDROGRAPH AT STATION PIPE
FOR PLAN 4, RATIO = 1.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6—-HR 24-HR T12-HR 24, 00-HR
{CES) (HR)
(CFS)
81. 12007 23. i ¥ s
(INCHES) 7.263 9.607 9.607 Yel)i
(AC—FT) 1% i a8 15 15,
CHMULATIVE AREA = .03 5Q MI

CUMULATIVE AREA - .03 5Q ML

i x * &k R ol 4 x k-4 e hodoke o oA it * k& * &k X

ELAN 3 INPUT DATA FOR STATICN PIPE ARE SAME AS FOR PLAN 1

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
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et s

k& 4 - ok &R E

MAX [MUM
CELERITY
(FIPS)

9.49

L4199K5-02 PERCENT ERROR=

L e & &

MAXIMUM
CELERLITY
{E'PS)

10.09

.4882E-02 PERCENT ERROR=

T

*x %




x & % * k& wok w w oW xOE w RN ek e +* & & * & & w4k w + X * + & ®

PLAN 5 INPUT DATA FOR STATION PIPL ARE SAME AS FOR PLAN 1

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME
PRAK
{MIN} {FT) (CES) (MIN} (IN)
MATIN 5.39 1.25 .69 126.00 91.46 730.25 10.70
INTERPOLATED TO SPECIVIED COMPUTATION INTERVAL
MAIN 5.39 1..%5 5.00 91.39 730.00 10.70
CONIINULTY SUMMARY (AC—FT) — INFLOW= ,1656E+02 EXCESS= .0000E+00 QUTFLOW= .1655E+02 BASTN STORAGE—
R e ] o o + -k -k b =
HYDROGRAPH AT STATION P1PE
FOR PLAN 5, RATIO = 1.00
PEAK ¥LOW TIME MAXTMUM AVERAGE FLOW
6—-HR 24-HR 72~HR 24 .00-HR
{CTFS) (HR)
CFS)

91 . 12,17 24 , 8. 8. 8.

(INCHES) T.850 10.703 10,703 10.703

(AC-FT) 12, 7 17. 17.

CUMULATIVE AREA = .03 80 MI

**x* ExEF FTxk kFE *dk kI E Lkt EwE O wEE O FEE Fhkd kA O EFxdk L EF O TELE I E OXEE O FTEFE OAFEE Fw A OFEE whk wEE O kdhk Kaccl

e e o e o o S e o D

* *

¥k K * &% +xk

MAX TMUM
CELERTTY
(FES)

10.34

~A851E-02 PERCENT FERROR= 20

k4hk *kH+ FHEk AFE O FEE OXTEE OFEE OEEEL

316 KK = PAC *
* *
E A AL TR TR TR R
w4k * % & & &k * 3k A * Xk * & & *x % o A * x4 4 Ak * &k g ol e i * 3k +* & x +Tx & Lo
317 KFP PLAN 1 FOR STATION P2E
RUNOFF COMPUTATION 2-YRS STORM IN BASIN
SUBBASIN RUNOFE DATA
318 BA SUBBASTN CHARACTERISTICS
TAREA .02 SUBBASIN AREA
PRECIPITATION DATA
323 PH DEPTHS FOR J-PERCENT HYPOTHETICAI STORM
..... HYDREF-30 .. ainials g e SN Rl B Al B mwieiEn i e R L e R
5-MIN 15-MIN GO-MIN Z—-HR 3—HR &—HR 12—-HR 24—-HR Z2-DAY 4-DAY 1-DAY 10-DAY
.18 .20 2.40 e e 3.30 4,10 4.5 . 30 . G0 .00 . 00
STORM AREA = .02
F19 L5 5CH5 LOSS RATE
STRTI, .15 INITIAL ABSTRACTION
CRVHEBR 93.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIQOUS AREA
20 UD oCh DIMENSICNLESS UNITGRAPH
TLAG .26 LAG
¥
UNIT HYDROGRAPH
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e e e

324 KP

3183 BA

312 1.5

320 UD

R * & %

327 RKP

318 BA

329 PH

319 LS

320 UD

w *k &

330 KP

18 END-OF-PERIOD ORDINATES

6 21, 35. 36, 29, i 12. . o
2 A 3 ] 0. 0. Q. {),
* & & & & g o o wwok * & & & % o ol -+ &k * kK &k e
PTL.AWN 7 FOR STATION P2{
EUNOFE COMPUTATION 10-¥YRE STORM IN BASIN
SUBRASIN EUNOFE DATA
SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN ABREA
FPRECIPITATION DATA
DEPTHS FOR O—-PERCENT HYPOTHETICAL STORM
e el 1o HERHLTR et lSiNeyeay wd e s TRl Bn U Ererbnssiass Bal o Sidess e BY IS TP . . s
S5—MIN 15-MIN 60-MIN Z—HR 3-HR G—HR 12-HE ZA—HR 2—DAY A —DAY T-DAY
et .15 Aidi Fuld 4.40) 5.40 &.60 7,80 .00 .00 .00
STORM AREA = .07
L5 LSS5 RATE
STRTI, A5 INITI1IAT, ABSTRACTION
CRVNER 3.00 CURVE NUMBER
RTIMP LU0 PERCENT ITMFPERVIQUS AREA
SCS DIMENSIONLESS UNITGRAPH
T LA .26  LAG
+ &k
UNIT HYDROGEAPH
18 END-OQF-PERIQD ORDINATES
a) 21. 35, Ab. 29 . 18. 12. 8. it
2 i G2 1 i t . 0. 0. .
+x 2 xR % & o * & & ok o + & & kA wow ok %k %k
PLAN 3 TOR STATION BZC
EUNMOFE COMPUTATION 25—¥RS STORM 1M BASIN
SUBRASIN RUNCFEFE DATA
SUBBASTIN CHARACTERISTICS
TAREA .02 GSUBBASIN AREA
PRECTIPITATION DATA
BEPTHS FOR O—FERCENT HYPOTHETICAI STORM
L HYDROS=E0, o in oo vscssi™s maismesse ooes TR musinness v swes 05 0 saedimes TRE=4%: 5 sy
5-MIN 15-MIN GBO—-MIN Z2—HE 3-HR H—HR 12-HR 24-HR Z2—DAY 4 —-DAY 1—DAY
A, .50 3.62 4 _65 5.25 6.50 1,10 9.20 .00 .00 .00
STORM AREA = 02
olS LOSS RATE
STRTL .15 TINITIAIL ABSTRACTION
CEVNBR 83.00 CURVE NUMBER
RTIMFE .00 PERCENT IMPERVIQUS AREA
S5C5 DIMENSIONLESS UNITGRAPH
TLAG .26 LAG
+ £
UNTT HYDROGRAPH
18 END-OF-PERIOD CORDINATES
G, 2T, R 36. 29, 18. i L & i
2% 1 1 1 . 0. 0, 0.
ok E e o b + &% &k + &+ okl * & k& +* 2k * & X * &
PLAN 4 FOR STATION P2C

RUNOFF COMPUTATION S50-YRS STORM IN BASIN

SUBBASTN RUNOFE DATA
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A
* &K + %k * kK
10-DAY

00

3.
%k 4k * &
10-DAY

.00

;2
4 % FYN + % &

o

ok




318

o, 2

319

320

& W

333

335

319

FH

L5

gD

KP

"H

L5

UubD

k&

*hkk Fxk Xk

330

337

KK

HC

SUBBASTN CHARACTERISTICS

TARKA .0

PERECTEITATION DATA

2 SUBBASIN AREA

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
..... YB35 . weins ok R e Il o g s EIRER i i s 5 BT AL e sk
S5-MIN 15-MIN 60-MIM Z2—HR 3-HR H—HR 1Z2-HR 24-HR 2—DAY 4-DRY 1-DAY 10-DAY
. 34 e B 4,00 5.30 5. 50 7.50 8.70 10.50 .00 00 .00 .00
STORM AREA = .02
aC5 LOS55 BATE
STRT, .15 TINITIAL ABSTRACTION
CRVNBR 93.00 CURVE NUMBER
RETIMP .00 PERCENT IMPERVIOUS AREA
5C5 DIMENSIONWT.FSS UNITGRAFPH
TLAG 26  LAG
o o
OMIT HYDROGRAPH
18 END-OF-PERICD ORDINATES
6 21, 30, 34. 24, 18. ko H f 3
2 44 1 1. 0. 0. 0. 0.
e * %k k& & &L wk & TRk o e * & & b o *kk
PL.AN 5 FOR S5TATTON 204
RUNCFF COMPUTATION 100-YRS STORM IN BASIN
SUBBASTN RUNOFE DATA
SUBBASIN UCHABRACTERISTICS
TARERA .02 S5UBBAS1N AREA
PRECIPITATION DATA
DEPTHS FOR 0-PERCENT HYPOTHEUICAL STORM
..... HYDRO-35 ...... EE o swEvspegiasn TReEDY coscaney ov shese i g amesminaese TERRRE anssnisuEn &
S—MIN  15-MIN 60-MIN 2-HR 3—HR 6&—HR 12-HR 2Z4—HR 2—DAY 4—DAY DAY 10-DAY
.39 1.10 4,50 .65 6.80 B8.00 9.80 11.60 . 00 .00 .00 00
STORM ARFA = 38
SC5 LOSS RATE
STRTL .10 INITIAL ABSTRACTION
CRVHBR 23.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
oS DIMENG [ONLESS [INITGRAPH
TLAG .26 LAG
44
UNIT HYDROGRAPH
18 END-OF-PERIOD QRDINATES
5. 21. s 1 48 36. 29, 13. L., 8. s 3.
2' 1 lh 1I Dl Ui DI D!

*kE Tk Fx¥ Kk E wEkF FTEEx k%

TrkdFbtrohdiswx itk

% %
i+ COMB *
* *

*ExFE LT AE LN

HYDROGRAPH COMBINATION
TCOME

Tkd Fxhk thk¥F EhE HEE XTEEF XX E FLXxEF XEE FEFEx FEE OETFEFT OKEX OEEE L HE XA A+ FEA

2 NUMBER OF HYDROGRAPHS TO COMBINE

* & &
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_I

EFE A ErE whx kEk xEE EEE hhbk wkw bhk

kkEkEwETEwR R R wEw

% *
338 KK * PIPE =
% %

TR EERET AT E T A A E N

-p- 'Jl_' .A.

Lka Akok

hkkw kE&kr WAk

kEkdh ok kEE T EE O EE

=% % FdE kAKX dHxFE A

338 KO QUTPUOT CONTROL VARIABILES
TIPENT 3 PBRINT CONTROL
IPLOT 0 PLOT CONTROL
QS CATL 0. HYDROGRAPI PLOT SCALE
TPHNCH 0 PBUNCI COMPUTED HYDROGRAPIH
10UT 21 SAVE DNYDROGRAFPI ON THIS UNIT
ISAV1 1 FIRST OQRDINATE PUNCHED OR SAVED
ISAV?Z 289 LAST CRDINATE PUNCHED OR SAVED
TIMINT 083 TIME INTERVAL IN HOURS
HYDROGRAPH ROUTING DATA
340 RBD MUSKINGIM—CUNGE CHANNEL ROUTING
L 524 . CHAMNNEL LENGTH
5 0050 5LOIK
N 2013 CHANNEL RQUGHNFESS COEFFICIENT
CA LO00  CONTEIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
WD 4.00 DBOTTOM WIDTIH OR DIAMETER
2 .00 SIDE SLOPRE
-k
COMPUTED MUSKINCUM-CUNGE PARAMETERS
COMPUTATION TIME STREP
FLEMENT ALPHA & Bl DX PEAK TIME TO VOLUME
PEAR
{MTIN) [ET) (CEFS) (M) (TH)
MATHN Bl W g .86 524 .00 77.73 730.67 3.94
THTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MATH 551 1.25 5.00 .66 T30.00 3.04
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1092L+02 EXCESS—= .00005+00 OUTFLOW= .10%92E+07 BASIN STORAGE—

* k& * F ok

HYDROGRAPH AT

g * %k

STA'I'TON PIPL

FOR PLAN 1, RATIOC = 1,00

PEAK FI1.OW TIME MAXIMUM AVERAGE FLOW
6—~HR 24-HR TZ-HK 24 _00-HR
{CF5) (HR}
(CES)
T8 L2.L7 17, b. 6. b.
(INCHES) 3.028 3.938 3.938 3.938
o B el 8. 1.1, 11, £l
CUMUOLATIVE AREA = .05 80 MI
E Rk Ea e T ok o b * % & -« & K& * &4 % & x4 * * & & F o N
PLAN 2 INPUT DATA FOR STATION PLEE ARE GSAME AS FOR PLAN 1
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME
PEAK
(MTHM) (ET) {CF5) (MTHM) { LN}
MATHN e e 1.25 il 524 .00 116,42 130,86 6.54

INTERPOLATED TO SPECIFIED COMPUTATION
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INTERVAL

&% *xEX FEE HEIw .

MAX TMUM
CELERITY
(H'PS)

10.18

4063502 PERCENT ERROR=

* &4 E o * £ &

MAXTMUM
CELERITY
{FE5)

11.04

kA EEE FHFE




+

MATHN

CONTINULITY SUMMARY (AC-ET)

o xR

EYDROGRAPH AT STATION
FOR PLAN 2,

Sl 1

— IMELOW=

LA924E+02 EXCHSS=

wORW

RATICQ = 1.00

23 9

A

.00

O0000E+D0 CUTTLOW=

Lol i

PIPE

116.33

130.00 .94

1823E+02 BASIN LTORAGE=

PEAK FLOW TIME MAX1MUM AVERAGE FLOW
6—HE 24—HR T12-1R 24 .00-HR
(CFS) {IIR )
(CF5)
116. 120,27 it 5 10. 10. 14.
(IHCHES) Hh.o»1lbe8 T s 6.937 RS
{AC-PT) 14, 15 18, 152 N
CUMULATIVE AREA = .05 50 MI
o e S * N & & %A i * kK * Rk e - W kK Xk 2k L - o K&
PLAN 3 INPUT DATA FOR STATION PIPE ARE SAME AS FOR FLAN 1
COMPUTED MUSKINGUM—-CUNGE PARAMINTRERS
COMPUTATION TIME S5TLEF
ELEMENT ALPHA ™ DT DX PEAR TIME TO VOTLUME
HEAK
(MIN) {FT) (CES) {MIN) (IN)
MATN g 1.25 wid 924 .00 130.06 ¥31.14 B8.32
INTERPOLATED TOQ SPECUFIED COMPUTATION INTERVAL
MAIN 5.51 1.25 5.00 74t S 130.00 8.32
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,2308E+02 EXCESS— _00QC0E+Q0 QUTFLOW= .2307E+0Z2 BASIN STORAGE=

* & & E i

HYDROGEAPH AT STATIOMN

ok ok * ok

PIPE

FOR PLAN 3, RATIC = 1.Q0

PEAK FLOW T IMFE MAXTMIM AVERAGE FLOW
E—HR 24-HR 12-HR 24 . 00-HR
+ (CFS) {HR)
{CES)

¥ 130, i i B ¥ 12 g 2 £ 5
[ INCHES } 6.265 B.319 8.319 g.319
(AC-FT) gl 7 g AL i A

CUMUOLATTVE AREA = 05 S0 MI

o o ] ok k =k ¥ * &£ e g 2 o L o =k & ok & o * ok *x &k

PL.AM 4 INPUT DATA FOR STATION EI1PE ARE SAME AS FOR PLAW 1

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALFHA i DT DX PEAK TIME TO VOLUME
PEAK
VMIN) {E'T) {CFS) [MIN )} (IN)
MAIN o 25 | 1 .25 .10 524,00 144,25 731,20 9.60
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MATHN 7 e 4 E 1.25 5.00 143.94 130,00 89.60
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.6745E-02 PERCENT ERROR--

* k¥ o

MAX 1MUM
CELERITY
[FPS)

REEREE, 2

.8B105F—-02 PERCENT ERROR=

A x e * ok

MAX TMUM
CELERITY
(FPS}

e L

.0

e




CONTINUITY SUMMARY (AC—ET) — INFLOW- .2664E+02 EXCESS-— .0000E+00 QUTFLOW= .2664E+02 BASIN STORAGE= .9423E-02 PERCENT ERROR- .4

X & % *x & & * & & & & & o o

HYDROGRAPH AT STATION PIPE
FOR PLAN 4, RATIO = 1,00

PRARK FLOW TIME, MAXTMUM AVERAGE FLOW
6-HR Z4—-HR 1Z2—-HR 24 . 00-1R
{CY¥5) { HR )
(CFS)
144, 12,179 41. 13, i Ly
{ TNCHES) 1.202 9.60>5 9_605 0.605
{AC—FT) 20, 2T 27. 27.
CUMULATIVE AREA = 05 80 MI
*x % =% & * ok * K & o % %k ok ok &k g o * k& w Wk + %+ * k& WOR W o S X % *
PLAN 5 INPUT DATA FOR STATION PIPE ARE S5AME A5 FOR PLAN 1

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TiME S5TEP

BELEMENT Al,PHA M B DX PEAK TIME TO YOLUME MAX IMUM
PEAK CELERITY

[MINM) {E1') (CEFS) (MTHN) (IN) (FPS}

MATN i LaZa .1 524 .00 162.489 731.05 10.70 1d:.HY

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MATN Il LdD 5. 00 162,02 730.00 10.70
CONTENUITY SUMMARY ({AC-FT) — INFLOW= .Z2968E+02 EXCESS— .0000E+00 OQUTFLOW= .2968Et+02 BASIN STORAGE= .9302E-07 PERCENT ERROR= i)
o e o ol % Ea o
HYDROGRAFPH AT STATION PIPE

FOR PLAN 5, RATIO = 1.00

PRAK FLOW TIMFE MAXIMUM AVERAGE FLOW
6H-HR Z4—-HR TZ2—HR 24 ,00-HR
+ (CEFS) (HIR}
(CES}

+ 162, j SR 44, 1 s 19 § T 1.3
(INCEES) 1.850 10.701 10.701 10,701
(AC—ET) 24, 30. St 30.

CUMULATIVE AREA = 05 530 MI

FhkE O AEE FE¥k FEE EEF X d AAhd KA FE KEE EEE OFIE LI x REER FEE OEEXT OFEE OFIFX OXEE OIEET OEERE O TFEH OEHE kR OwmAE ATk AR AEAY Ak A AL AT khkE KEx Rk

FE T FETEEXE T F K

* &
341 KK * COMB  *
+ *

FEFERmFRAYyTEEEEEE

347 HC HYDROGRAPH COMBINATION
TCOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

e

EEkA AExF+F KA hEAE A F A O AEFE O AHE O KFEXE OAEAFE A FE OAXEA A E OAEF O kFEAE XA E OAAF O KEE O kEHE AL OHHEE OEFEE OXFEE OEFXE OFEE OFEE OEEXFE OFEE X EE OEEFE O AEX XXX OEEE AA A S
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Hhkkrhhkk kb bk d

*

343 KK *

*

PIPE *
*

LR ERE TR L T R

345 Rb

CONTINUITY SUMMARY

*

PEAK FLOW
+ {CF5}
+ 156.

OUTPUYE CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IPLOT 0  PLOT CONTROL

QSCAL 0. [YDROGRAPE PLOT SCALE

TIPNCH 0 FPUNCH COMPUTED HYDROGRAPH
IouT 21 SAVE HYDROGRAPH ON THIS UNLT
18AVLY 1 FIRST ORDINATE PUNCHED OR SAVED
TISAVZ 289 LAST ORDINATE PUNCHED OR SAVED

TIMINT .083 TIME INTERVAL IN HOURS

HYDROGRAPH ROUTING DATR

MUSKINGUM-CUNGE, CHANNEL ROUTING
L 524 . CHANNEL TENGTH
§ .0050 SLOPK
H .013 CHANNEL RCUGINESS COEFFTICIENT
CA .00 CONTRIBUTTNG AREA
SHAPE CIRC CHANNEL SHAPE
WD 5.00 BOTTOM WIDIH OR D1AMETER
Z .00 SIDE SLOPE

*Ek

COMPUTED MUSKTNGUM-CUNGE PARAMETERS
COMPUTATION TIME STER
ELEMENT ALPHA M DT DX PEAK TIME TO
PEAK
(MIN) (ET) {CFS) {MTN}
MAIN 5.2 1.25 .12 524.00 160.567 126.20
INTERPOLATED TO SPECTFIED COMPUTATION INTERVAL
MAIN 5.72 1.25 5.00 159.34 745.00
{AC-F1) — INFLOW= .Z2227E+02 EXCESS= ,0000E+00 OUTFLOW=

Eohk

IIYDROGRAPH AT STATION
RATIO — 1.00

FOR PLAN 1,

k& EE Y

PIPE

. 2226E+02 BASTIN STORAGE=

VOLUME MAX T MUM
CELERITY
(IN) {FPS)
3.94 12.13
3.94

-6962E-02 PERCENT ERROR= 2

TIME MAXIMUM AVERAGE FLOW
6—HR 24-HR 12-1R 24 .00-HR
(HR}
(CFS}
12,42 35. 11. 11. 11.
{INCHES) 3.028 3.939 3.939 3.939
{AC-FT) 17. 22. 22, 22,
CUMULATIVE RREA = 11 8Q MI
* & ER & R * ok ok **Fk Kk kk ® kR B
PLAN 2 INPUT DATA FOR STATION PIPE ARE SAME AS FOR PLAN 1

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATICN TIME STEP

ELEMENT ALPHA M DT DX PEAK
[MIN) [ET) (CFS}
MAIN 5.72 1.25 .66 524.00 238.69

ddek EX & k% B

TIME TO VOLUME MEX TMUM

PEBK CELERITY
(MIN) (TN} (FP3)
726.32 6.94 13.14

INTERPOLATED TQ SPECIFIED COMPUTATION INTERVAL
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CONTINUITY SUMMARY

PEAK FLOW
+ (CFS)

+ 238,

EE Y T

MATN 5.72

(AC—-FT)

BEYDROGRAPH AT STATICGN

5.00 238.42 130.00

R LR

PIPE

FOR PLAM 2, RATIO = 1.00

TIME MAXTMUM AVERAGE FLOW
&~HR 24-1IR 72-HR 24.00-HR
(HR)
{CEFS)
12.17 59. 20. 20. 20.
{INCIIES} 5.169 6.939 6.939% 6.939
(AC—FT} 29, 39. 39, 39.
CUMULATIVE AREA - .11 50 ML
EX &R A kR EE X * k% EE T *x A * k& * kX
FLAN 3 INPUT DATA FOR STATION PIPE ARE SAME AS FOR PLAN 1
COMPUTFED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M DT DX PEAK TIME TO
PEAK
(MIN) {FT) {CF5) {MIN)
MATN 5.72 1.25 .65 524.00 267.35 730.24
INTERPOTATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 5.72 1.25 5.00 267.23 730.00

— INFIOW= .3923E410Z2 EXCES55= .0000E+00 CUTFLOW= .35%22E+02 BASIN STORAGE= .1156k-01 PERCENT ERROR-

*kE R Fes e Y
VOLUME MAX TMUM
CELERITY
(LN} {FP5}
8.32 13.43
8.32

CONTINUGITY SUMMARY (AC-FT) - INFLOW= .4705E+02 EXCESS— .0Q00CE+00 QUTFLOW= .4704E+02 BASIN STORAGE= .13B9E-01 PERCENT ERROR=

&%

PEAK FLOW

+ {CES}

+ 267.

*xE ok

HYDROGRAPH AT STATION

LY ok

PIPE

FOR PLAN 3, RATTO = 1.00

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 12-HR 24.00-HR
{HR}
{CFS)
12.17 71. 24, 24, 24,
{ INCHES) 6.260 8.322 8.322 8.322
(AC-FT} 35. 47. 47. 47,
CUMULATIVE ARER = .11 80 MI
* A% * Kk &k + %k E AR * k& + kK Kk ok R
PLAN 4 INPUT DATA FOR STATION PIPE ARE SAME AS FOR PLAN 1
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M bT bx PEAK TIME TO
PEAK
{MIN} (EFT} {CFS) (MIN)
MAIN 5.72 1.25 .64 524.00 296.05 729.863
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 5.72 1.25 5.00 296.03 730.0C
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VOLUME MAXIMUM
CELERITY
{(IN) {FPS)
9.61 13.71
9.61

bk



CONTINUITY SUMMARY (AC-FT)

*EF

PEAK FLOW

£ {CES)

+ 296.

+

CONTINUITY SUMMARY {AC-FT)

PEAK FLOW

{CFS)

324.

Ehk kkE kA

346 KK

347 KP

348 BA

PT.AN

TIME

(HR)

12.17

*EkFd kEkE

HYDROGRAPH AT STATICN PIPE

FOR

PLAN 4, RATIO = 1.00

MAXKIMUM AVERAGE FLOW

6—HR 24-HR T2-1R 24.00-HR
[CFS)
83 27. 27, 27.
(INCHES) 7.764 9.608 9.608 9.608
{AC-FT) 41. 1. h4., 54,
CIMUTATTIVE AREA — L1180 MT
* k% kX *x Kk X Fx & EX4 1 ok k&
5 INPUT DATA FOR STATION P1PE ARE S5RME AS FOR PLAN 1
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATTON TIME STEP
ELEMENT AT PIA i) DT DX PEAK TIMF. TO
PEAK
{MIN) (B} (CES) {MIN}
MATH 5.12 1.2% .62 524,00 333,78 730.31
INTERPOLATED TC SPECIFIED COMPUTATION INTERVAL
MAIN 5.72 1.25 5.00 333.75 730.00

* ko

HYDROGRAPH AT STATION PIPR

FOR

PTAN 5, RATIO = 1.00

MAXTMUM AVERAGE FLOW

6—HR 24-HR T2-HR 24 .00-HR
{CFS)
89. 31. 31. 31.
{INCHES) 7.850 10.704 10.704 10.704
{RC-FT) 44, 61, 61, 6l.
CUMULATIVE AREA — .11 80 M1

FhkF kEF kkd FEEk khkk kkd dkdk kdkk kk: kkd dkd kkk kkdk kkd kkx kEk kkE kAkKk hkk Akk k¥k kit ik kkk KEE RFR k&R

Ihkek kKR KA KKK KR

*®
*
*

*

B2F *

*

ok Kk kR K Rk Rk ok ok ok

*dk

PLAN

e

1 FOR STATION B2F

RUNOFF COMPUTATION 2-YRS STCRM IN BASIN

SUBBASIN RUNOFEF DATA

SUBBASTN CHARACTERISTICS

TAREA

.04 SUBBASIN AREA
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&k %

- INFLOW= .5432E+02 KXCESS= .0000E+00 OUTFLOW= .5431E+02 BASTN STORAGE=

YOLUME
(T}

16.70

.70

- INFLOW= .6052E+02 EXCESS5-— .0000LE+00 QUTFLOW= .6051E+(Q2 BASIN STORAGE=

* ok ke

.1615E-01 PERCENYT ERRCR==

4k F £ x% * Ak

MAXTMUM
CELER1TY
{(FPS)

14.04

.1605E-01 PERCENT ERROR=

ek w * Kok *

R

wk



340 15

350 UD

EE

ad
[
s

KP

349 1S

* ko

348 BA

349 LS

ok k

*k

PRECIPITATION DATA

DEPTHS FOR  0-PERCENT KYPOTHETICAL STORM
..... UYDRO-35 vvues vevennennennnns TPo80 ciiiiiniiinnne envvaennon. TE-49 Lo ool
5-MIN  15-MIN 60-MIN  2-HR  3-HR 6-HR  12-OR  24-HR  2-DAY A-DAY 7-DAY 10-DAY
.18 .50 2.40 2,55 2.75 3.30 1.10 4,175 .00 .00 .00 .00
STORM AREAR = .04
SCS LOSS RATE
STRIL .15 INITIAL ABSTRACTION
CRVMBR $3.00 CURVE WUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
SCS DIMFNSTONLESS UNITGRAPH
TLAG .19 LAG
LR
UNTT HYDROGRAPH
13 END-OF-PERTOD ORDINATES
24. 77. 01, 68. 8. 20. 11. 6. 3. 2.
1 1. 0
* kN * kK * &k *xk E R &k k * ok * k& & ok F*E xRk * Ak * R
PLAN 2 FOR STATICN P2F
RUNOFF COMPUTATION 10-YRS STORM IN BASIN
SUBBASIN RUNOFF DATA
SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA
PRECIPITATION DATA
DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 suvien vavnmvnvennnneas TPoA0 oo ..ol il TPAA9 L.l
5-MIN 15-MIN 60-MIN  2-HR  3-OR  6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.27 .75 3.35  3.95  1.40  5.40 6.60 7.80 .a0 .00 .00 .00
STORM RRER = .04
5C5 LOSS RATE
STRTL .15 INITIAL ABSTRACTION
CRVNBR 93.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVICUS ARER
5C5 DIMENSICNLESS UNTITGRAPH
TLAG .19 LAG
R
UNIT HYDCROGRAPE
13 END-OF-PERIOD ORDINATES
24. 7. 91, 68, 36. 20, 11. 6. 3. 2.
i. 1. 0.
ok k LR *k ok R LR E ® &R EE Ea * ko 4k ok * ¥ * kX
PLAN 3 FOR STATION P2F
RUNOFF COMPUTATION 25-YRS STORM TN BASIN
SUBBASIN RUNCFF DATA
SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA
PRECIPITATION DATA
DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
..... HYDRO=35 ...ovn eovennnnnnenne TB=0 cooiiiiiiaiiias canevanenes TPA9 ool iene,
5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 32-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.32 .90 3.62 4.65  5.25 6.50 7.70 9.20 .00 .00 .00 .00
STGRM ARER = .04
5CS LOSS RATE
STRTL .15 INITIAL ABSTRACTION
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CRVHNBR 93.00 CURVE NUMBER

RT1MP .00 PERCENT IMPERVIOUS ARFA
150 UD 5C5 DIMENSTIONTLESS UNITGRAPH
TLAG .19 LAG

*kk

UNIT HYDROGRAPH
13 END-OF-PER10OD ORDINATES

24 . 77T, 91. 68. 36. 20, 11. 6. 3.
1 1 0.
rxk P Aok * %k Ak *x % xxk xS "k EEE PEE] *k IYE;
360 KP PLAN 4 FOR STATION P2F

RUNOFT' COMPUTATION S0-YRS STORM IN BASIN
SUBBASIN RUNOTFE DATA

348 BA SUBBASIN CHARACTERISTICS
TAREA .04 SUBBAGIN AREA

PRECIPITATION DATA

362 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
e HYDRG-35 ...... . iieriiinennnn TP-A0 ... ittt e TP-49 ....
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6—HR 12-HR 24-HR 2-DAY 4-DAY T-DAY
.34 .97 4.00 5.30 5.90 T.50 8.770 10,50 .00 .00 .00
STORM AREA = .04
349 Ls 5C5 LOSS5 RATE
STRTL .15  INITIAL ABSTRACTTON
CRVNBER 83.00 CURVE NUMBER
RYIMP .00 PERCENT IMPERVIOUS AREA
350 UD S5C5 DIMENSIONLESS UNITGRAPH
TLAG .19 LAG

UNIT HYDROGRAPH
13 END-QOF-PERIOD CRDINATES

24, 7. 81. 68. 36, 20. 11. o. 3.
1, 1. Q.
ki * k% ok k k4 * * Sk ik *kx ke Exk Ak P EEEY P
363 KP PLAN 5 FOR STATION P2F

RUNCFF COMPUTATION 100-YRS STORM IN BASIN
SUBBASIN RUNOFF DATA

348 BA SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA

FRECIPITATION DATA

365 PH DEPTHS FOR G-PERCENT HYPOTHETICAL STORM
PN HYDRO-35 ......  tieiiiiianannnn TP=40 .. iviiirrninnians  amararaaees TEP-49 ....
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY T-DAY
.38 1.10 4.50 5.65 6.80 8.00 9.80 11.80 .00 .00 .00
STORM AREA = .04
349 LS 5C5 LOSS RATE
STRTL .15 INITIAL ABRSTRACTION
CRVNBR 93.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
350 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .19 LAG
* & x
UNIT HYDROGRAPH
13 END-OF-PERIOD ORDINATES
24. 7. 91. 68, 36. 20, 1i. 6. 3.
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dededk kxkd kkd ckkoe kkd kkd kEkE kkE khkEk kkk kkk FEk kFkk kEE KXk AFR kA% kkhk AkE XkE AEE ARE Kkkw kdk kkE Kkd Kkk kKK ARF KAk xkEk FEE AEX

wEFhERERRR LR R

* *
366 KK * comMa
X *
ERE LR RS LRSS
367 HC HYDROGRAPE COMBINATION
ICCMFP 2 NUMBER OF HYDROGRAYHS TO COMBIKE

*E*

kkk kkk kkk khEk kkk hFk khkk khkk kFh hkd khkk kHhk Fhkk kEE A*Fk A¥E AhkE AR Ahh hdkl FEhk kkk EEE kkE x4k kak wdkh kkx kL A RAF O KEX dek

EE R T

* *
368 KK * P1PE ¥
* *

FTwEKLE L LK I FE K E

369 KO QUTPUT CONTROI. VARIABLES

IPRNT 3 PRINT CONTROL

TPLOT 0 PLOT CONTROT.

QSCAL 0. HYDROGRAPH PLOT SCALE

TPNCH Q0 PUNCH COMPUTED HYDROGRAPH
ouT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV] 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ2 289 LAST ORDINATE PUNCHED OR SAVED

TIMINT .083 PIME INTERVAL IN HOURS

HYDROGRAPH ROUTING DATA

370 RD MUSKINGUM-CUONGE CHANNEL ROUTING

L 1807. CHANMEL LENGTH

5 . 0050 SLOPE

N .013 CHANNEL ROUGHNESS COEPFFICIENT

CA .00 CONTRIBUTING AREA

SHAPE CIRC CHANMEL SBAFPE
WD 5.00 BOTTCM WIDTH OR DIAMETER
4 .00 SIDE SLOPE

ke

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATTION TTMF STEP

ELEMENT ALPHA M nT bX PEAK TIME TO VOLUME MAX TMUM
PEAK CELERLTY

(MIN} (FT} (C¥S) (MIN) {IN) (FPS)

MATN 5.72 1.25 2.31 903.50 228.81 127,12 3.93 13.04

INTERPCLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 5.72 1.25 5.00 227.64 730.00 3.53
CONTINUGITY SUMMARY (AC-FT) — INFLOW= ,3152E+02 EXCESS= ,0000E+00 OUTFLOW= .3148E+02 BASIN STORAGE= .3177E-01 PERCENT ERROR= .0
ER A *E ok * &k LR * ok ok
HYDROGRAPH AT STATION PIPE

FOR PLAN 1, RATIO = 1.0C

EAK FLOW TIME MAXTMUM AVERAGE FLOW
6-HR 2Z4-HR 72-HR 24 .00-HR
+ {CFS) {HR)
(CFS)
+ 228. 12.17 49. le. 16. 16.
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{INCHES) 3.025 3.934 3.534 3.934
{AC—FT) 24, 31. 31. 31.
CUMULATIVE AREA = .15 50 MI
*k FE A * &k EE * xR E wwER ke ok * kK *x *xk kR R
PLAN 2 INPUT DAYTA ¥OR STATION PIPE ARL SAME AS FOR PLAN 1
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA 4 DT DX PEAK TIME TO VOLUME
PEAK
(MIN) (ET) {CFS) (MIN) {IN}
MAIN 5.172 1.25 2.13 903.50 341.52 T27.2% 6.93
INTERPOLATED TO SPECIFIEDR COMPUTATION INTERVAL
MATN 5.2 1.25 5.00 340.15 7320.00 6.93
CONTINUITY SUMMARY (AC-FT) - INFLOW= .5553E+02 EXCESS~ .0000E+00 OUTFLOW= .5547E+02 BASTN STORAGE=
=k gk A Fx ok * &k
HYDROGRAPH AT STATION PIPL

FOR PLAN 2, RATIO - 1.00

PEAK FLOW TIME MAXTMUM AVERAGE FLOW
6-HR 24-HR T2-HUR 24 .00-HR
{CES} (HE)
{CK'S)
+ 340. 12.17 83. 28. 28. 28,
{INCHES) 5.167 6.933 6.9833 ©.933
(AC-FT) 41. 55. 55. 55,
CUMUELATIVE ARFA — .15 50 MI
L Kk k * & & RS *kk EE R Fkx * & * kK KR *kk S k&
PLAN 3 INPUT DATA FOR STATION PIPF ARE SAME AS FOR PLAN 1

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PEAK TIME TO VOT.4E
PEAK
{MIN} (ET) (CIFS) {MIN} (IN}
MALN 5.72 1.25 2.09 903.50 379.58 729.61 8.31
INYERPOLATED TO SPECIFIED COMPUTATICN INTERVAL
MATN 5.72 1.25 5.00 379.50 730.00 8.32
CONTINUITY SUMMARY (AC-FT} - INFLOW= .56658F+02 EXCESS= .0000E+0C OUTFLOW= .6652E+02 BASIN STORAGE=
EX R i Ak * Xk ok s
HYDROGRAPH AT STATION PIPE
FOR PLAN 3, RATIO = 1.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6—HR 24-HR 72-HR 24, 00-HR
[CFS3) {HR}
(CFS)
378, 12.17 101. 34. 34. 34,
{INCHES) 6.265 8.316 g8.316 8,316
{AC-ET) 50. 67. 67, 67.
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MAX ITMIRM
CELERITY
(FPS)

14.12

.5270E-01 PERCENT ERROR=

LE R

MAX { MUM
CELERITY
{FES)

14.41

.6340E-01 PERCENT ERRCR=

* ok



CUMOLATEVE AREA —~ .15 30 MI

PLAN 4 INPUT DATA FOR STATION PIPE ARE SAME AS FOR PLAN 1
CCMPUTED MUSKTNGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ATLPHA M bT DX PEAK TiMe TO VOLUME
PRAK
{MIN} (1) {CFS) {MIN} {IN)
MATN 5.72 1.25 2.05 903.50 421.28 728.84 9.60
TNTERPOLATED TC SPECIFIED COMPUTATION INTERVAL
MAIN 5,72 1.25 5.00 420.63 730.00 9.60

CONTINUITY SUMMARY (AC-FT) - INFLOW— _7683E+0Z EXCESS= .0000E+00 OUTFLOW= .7681E+(2 BASIN STORAGE-

HYDROGRAPH AT STATION PIPE
FOR PTAN 4, RATIO = 1.00

PEAK FLOW TINE MAXIMURM AVERAGE FLOW
6-HR Z4-HR 72-HR 24,00-HR
+  [CF8) (HR)
(CF8})

i 421, 12,17 117, 39, 39, 39,

(INCHES) 1.262 9.601 9.601 2.601

[AC—FT) s8. 77. 77, 77.

CUMUTATIVE AREA = .15 SQ MI
*wk k& ok ok * ko EE * EE 3 ** % * & & EX X * &Kk %k ok

PLAN S TINPUT DATA FOR STAVION P1PE ARE SAME AS FOR PLAN 1
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATTON TIME STEP

ELEMENT ALPHA M DT DX PRAK TIME TO VOLUME
PEAK
(MIN} (FT) {CFS)} (MIN) {IN}
MATHN 5.7172 1.25 2.00 1807.00 474.09 130.02 10.7Q
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MATN 5,72 1.25 5.00 474.08 730.00 10.70

CONTINUITY SUMMARY (AC-FT) - INFLOW= .B564E+0Z EXCESS= ,0000E+00 OUTFLOW= .8558E+02 BASIN STORAGE=

*k & *kk ke d LTS * k%

HYDROGRAPH AT STATION PIPE
FOR PLAN 5, RATIO = 1.00

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6—-HR 24-HR 72-HR 24.00-HR
+ {Cr'S) (HR}
{CES)
+ 474, 12.17 i27. 43. 43. 43.
(INCHES) 7.849 10.701 10.701 10.701
(AC-FT) 63. B6. 86. 86.

CUMULATIVE AREA = .15 B0 MI
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*xk k& *EE

MAX TMUM
CELERITY
{FPS)

14.71

.7364E-01 PERCENT ERROR=

MAX [MUM
CELERITY
{FPS)

15.06

.731BE-01 PERCENT ERROR=



*EF AKX

371

ARk

372

318

374

379

373

381

375

K1

PH

LS

un

KP

PH

LS

up

R

kK%

Bk kwR EK%E kkE khkd kx4 dkd kkk kkEk EkE: kkk kEk¥ kAkk wak kEk kdkdk Ak Kuk

FhrkkkEtkhkhkF kA

* *
* P26+
* *
B R T
ok k *k* * % F EEY TS LRSS EE P ok

PLAN 1 FOR STATION P2G

RUNOFF COMPUTATION 2-YRS STORM 1N BASIN

SUBBAGSTIN RUNOFE DATA

SUBBASIN CHARACTERISTICS
TAREA .06 SUBBASIN AREA

PRECIPITATION DATA

dkdk kEE ki

DEPTHS FOR  0-PERCENT HYPOTHETICMAL STORM
..... HYDRO-35 .oouun acvevannvnnnnes TPoA0 tuuivnninnnan,-
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY
.18 .50 2.40 2.55 2.75 3.30 4.10 4.5 .00
STORM AREA — .06
8CS 0SS RATE
STRTT .15 INITIAL ABSTRACTION
CRVNBR 93.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIQUS AREA
SCS DIMENSIONLESS UNITGRAPH
TLAG .23 1AG
* & E
DNIT HYDROGRAPH
16 END-OF-PERIOD ORDINATES
23. 79. 115. 105. 74. 42. 26.
4 2. 1. 1. 0. 0.
*xkE *F A E k& * Kk * %k LR X Kok A F* Ak
PLAN 2 FOR STATION PIG

RUNOFEF COMPUTATION 10-YRS STORM IN BASIN

SUBBASIN RUNOFF DATA

SUBBASIN CHARACYERISTICS

TAREA .06 SUBBASIN AREA
PRECTPITATICN DATA
DEBETHS FOR 0—PERCENT HYPOTHETICAL STORM
..... HYDRC-35 ...... e, TRPAD e .
5-MIN 15-MIN 60~MIN 2-HR 3-HR 6—HR 1Z2-HR 24—-HR 2-DAY
277 15 3.35 3.85 4.40 5.40 6,60 7.80 .00
STCRM AREA = .06
SCS LOSS RATE
STRTL .15 INITIAL ABSTRACTION
CRVNBR 93.00 CURVE NUMBER
RTIMP .00 PERCENT TMPERVIOUS AREA
SCS DIMENSIONLESS UNITGRAPH
TLAG .23 LAG
*Ax
UNIT HYDROGRAPH
16 END-OF-PERIOD ORDINATES
23, 79. 115. 105 T4, 42, 26.
4 2. 1 1. 0. G.
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TP-49 ....
4-DAY T-DAY
.00 .00
- 10,
*kk * ok
P49 ., ...
4-DAY T-DAY
.00 .60
10.

16.

Bk

*EE

*k* kkk k&

EeE ok

Tk x

Fkf kFok kEE ok E

EEE3

* k&



de ok * % x EE *hF * Ak * koK * ok * & * EE T *k ok Fx A EE ] EE XD *hE EE T

382 KI PIAN 3 FOR STATION P2G
RUNOFF COMPUTATION 25-YRS STORM IN DBASIN

SUBBASIN RUNOFE DATA

373 Bh SURBASIN CHARACTERISTICS
TAREA .06 SUBBASTN AREA

PRECIPITATION DATA

384 prd DEPTHS FCR 0-PERCENT HYPOTHETICAL STORM
..... BYDRO-35 ...... P 1 T =
H-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-1 2-DRY 4-DAY 7-DAY 10-DAY
.32 .80 3.62 4.65 5.25 ©.50 .70 9.20 .00 .00 -G0 .00
STORM AREA = .06
374 LS 8CS TOSS RATE
STRTL .15  INITIAL ABSTRACTION
CRVNER 83.00 CURVE NUMBER
REPLIMI? .0  PERCENT IMPERVICUS AREA
375 up S5CS DIMENS1ONLESS UNITGRAPH
TLAG .23 LAG

UNIT I[¥DROGRAPH
16 END-OF-PERICD ORDINATES

23. 7S, 1ibh. 105. 4. 42. 26. 16. 10. 6.
4., 2. 1. 1. 0. 0.
+ e e kA s e Fre £+ EE L sk ke Exk e *k % ER ok k
385 KpP PLAN 4 FOR STATICN P2G

RUNCEF COMPUTATION 50-YRS STORM IN BASIN
SUBBASIN RINOFE DATA

313 BA SUBBAS1N CHARACTERISTICS
TAREA .06 SUBBASIN AREA

PRECIPITATION DATA

387 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
Lo HYDRO-35 . .00i eeiraee e TP-40 .. iiiiaiiiiiaes eraraarreey TP-49 .,.........
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.34 .87 4.00 5.30 5.490 7.50 8.70 10.50 .00 .CG0 .00 .00
STORM AREAR = .06
374 L3 5C5 LOSS RATE
STRTL .15 INITIAL ABSTRACTTION
CRVNDR 093.00 CURVE NUMBER
RTIMP .00 PERCENT TMPERVIOUS AREA
375 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .23 LAG

* &%

UNIT HYDROGRAPH
16 END-QF-PERIOD ORDINATES

23. 19. 115. 105. 9. 42. 26. le. 10. 6.

4, 2. 1. 1. 0. 0.
. PTs P P ok % kK % . k% "k TS e +x %% % Fp.
388 KP PLAN 5 FOR STATION P2G

RUNOFF COMPUTATION 100-YRS STORM IN BASIN
SUBBASIN RUNOFF DATA

373 BA SUBBASIN CHARACTERISTICS
TAREA .06 SUBBASIN ARER
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350

374

375

* &

93

384

39¢

397

395

PH

Ls

up

KO

RS

S0

*

Ew ok kEE

ek

PEAK FLOW

+ {CFS)

9.

PEAK STORAGE

{AC—FT)

8.

PRAK STAGE

+ (FEET)

PRECIPITATION DATA

DEPTHS EFOR 0-PERCENT HYPOTHEFTICAT, STORM

..... HYDRO-35 ...... T ) = L PR e
5-MIN 15-MIN 60-MIN 2-1R 3-HR G6—HR 12-HR 24-HR 2-DAY 4-DAY T-DRY
.39 1.10 4.50 5.65 6.80 8.00 9.80 11.60 .00 .00 .60
STORM ARFA = .06

S5CS5 LOSS RATE

STRTL .15 INITTAL ABSTRACTION
CRVNBR 93.00 CURVE NUMBER
RTIMP .00 PERCENT TMPERVIOUS AREA

5CS DIMENSIONLESS UNITGRAPH

TLAG .23 LAG
* &k &
UNI'T HYDROGRAPH
16 END-OF~PERIOD ORDINATES
23, 79, 1i5. 105. 4. 12, 26. 16. i0.
4, 2. 1. 1. 0. 0.

kdk kxEk kkF Kk kEx AKA KKK XEKE whkk Fkk kkk k*kF kkEk FEAE kEx xkF hhkE FAkE AFE AL ALk EFE o kFxx

Fhhkh Ak b Ak i h Ak F

* *
* POND *
* *

FEh K KE KA TR, LK F

RONOFF MITIGATION POND CALCULATTON

OUTPUT CONTROL VARTABLES

TIPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
OSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

STORAGE ROUTIHNG

NSTPS 1 NUMBER OF SUBRKACHES
ITYP ELEV TYPE OF INITIAL CONDITION
R5VRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
STORAGH -Q 1.7 3.4 5.3 7.2 9.1 11.2
ELEVATION .00 1.25 2.49 3.4 4.99 6.23 7.48
DISCHARGE 0. 3. 5. 7. 8. S. 10.
ek ke
* ok k EE * A xR
HYDRCGRAPH AT STATION POND

FOR PLAN 1, RATIO = 1.00

TIME MAXIMUM AVERAGE FLOW
6—HR 24-HR 72-HR 24,Q0-HR
(HR}
{CF3}
13.33 9. 1. 4, 4.
(INCHES) 1.235 2.491 2.491 2,491
{(AC-FT)} 4. 9. 9. 9.
TIME MAXTMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24 . 00-HR
{HR}
13.33 8. 4. 4. 1.
TIME MAXTMUM AVERAGE STAGE
€-HR 24-HR T2-HR 24.00-HR
(HR}
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4

+

s

+

+

+

LSS ddek

ok

PEAK FLOW
(CFS)

54 |

PEAK STORAGE

(AC-FT)
13.

PRAK STAGE

{FEET)
8.55

PEAK FLOW
(CFS)

87.

PEAK STORAGE

{AC-FT)
14,

PEAK STAGE

(EEET}
9.18

PEAK FLOW

{CES)

13.42

ko

PLAN

TIME
{BR}

12.92

TTME

[HR)
12.92

TIME

(HE}
12.92

kA ok

PLAN

T IME
(HR}

12,75

TIME

(HR)
12.75

TIME

{HR)
12.75

Tk

PLAN

TIME

{HR)

o,

57

CUMULATIVE AREA =

EEY

2 INPUT DATA FOR STATION

Sk

%k

5%

2.59 2.59

.06 5¢ MI

* Rk Kk ok Fx A

HY DROGRAPH AT STATTION POND

FOR PTAN 2,

{CES)

{(INCHES)
{AC-FT)

RATIO = 1,00

6-HR

2.

19.
744
10.

CUMULATIVE AREA =

Ak

3 INPUT DATA FOR STATICN

&k

Fh ok

MAXTMUM AVERAGE FLOW

24-HER 72-HR
8. 8.
4,529 4.529
16. 16.

MAXTMUM AVERAGE STORAGE

Z4—HR 72-HR
6. 6.
MAXTMUM AVERAGE STAGE
24-HR T2-HR
3.8% 3.85
.06 80 MI
LA * & *rk

T

BYDROGRAPH AT STATION POND

FOR PLAN 3,

{CI'S})

{LNCHES)
{AC-FT)

RATIO = 2.00

6~HR

7.

85

CUMULATIVE BREA =

LX)

4 INPUT DATA FOR STATION

*E %

MAXIMUM AVERAGE FLOW

24-HR 72-HR
1a. 10.
5.781 5.781
20. 20,

MAXTMUM AVFRAGE STORAGE

24—HR T2-HR
6. 6.
MAXIMUM AVERAGE STAGE
24~HR 72-HR
4,04 1.04
.06 SQ MI
& XKk B * %%

%%

HYDROGRAPH AT STATION POND

FOR PLAN 4,

(CFS}

AATIO = 1.00

6-HR

MAXTMUM AVERAGE FLOW
24-HR T2-HR

POND ARE SAME AS FOR

PLAN 1

EEry

24 . 00-HR

8.

4.529
i6.

24 .00-HR

6.

24 .00-KR

3.8B5

POND ARE SAME AS FOR PLAN 1

* Kk

24 .00-ER

10,
5.781
20,

24 .00-HR

6.

24 .00-HR

4.04

* 4+

POND ARE SAME AS FOR PLAN 1

+kek

24, 00-HR
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+

4

+

+

115 12,75 34. 12. iz, 12.
{ IMCHES) 4.902 6.936 6.936 6.936
(AC—1T) 17. 24. 24, 24 .
PEAK STORACE  TIME MAXIMUM AVERAGE STORMAGE
6-HR 24-HR 12-HR 24 .00-HR
[AC-FT) (IR}
15, 12.75 12. 6. [ 6.
PEAK STAGE TIME MAXTMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24 .00-1R
(FEET) (HR)
9.69 12.75 8.01 4,22 4.22 4.22
CUMULATIVFE AREA = .06 50 MI
EE * % Rk i i F*ak *kx &k ok R R Akk *kk LR Fx EE R
PLAN 5 INPUT DATA FOR STATION POND ARE SBME AS FOR PLAN 1
EX R * ok ok Xk *k*x E2
HYDROGRAPH AT STATION POND
FOR PLAN 5, RAYIO — 1.00
PEAK ¥LOW TIME MAXIMUIM AVERAGE FLOW
6—-HR 74—HR 72-IR 24 .00-HR
(CFS) {HR)
{CFS)
149. 12.67 41, 14. 14, 14.
(INCHES) 5.802 7.937 7.937 7.93%
(AC-FT) 20. 28, 28 283.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 7Z-HR 24 .00-HR
{RC-FT) (HR)
i6. 12.67 12, 7. 1. 7.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-IIR 24~HR 72-HR 24.00~BR
[FEET) (HR)
t0.11 12.67 g4.15 4,39 1.39 4.39
CUMUTATIVE AREA = .06 80 MI
Tk kdk dekd ddk kdd kdek kb drkk i kkd Fkhk ok kdkdk kdd FhkE kkE KAk kwkk kkE Hdxk kEkE kA& wkd FhkEk kEx kkEk wkE kwrx FAA
EEE R E R EEEEE T ET]
+* *
398 KK * P3R  *
* *
ERE L EE R EEEE LR L X
RSk * dex EE X3 EE &k ** +* 4 ok A+ * % 3 * kW o ok g ke + %+ * & F
398 KP PLAN 1 FOR STATION B3B8
RUNOFF COMPUTATION 2-YRS STORM IN BASIN
SUBBASIN RUNOFF DATA
400 BA SUBBASIN CHARACTERISTICS
TAREA .05 SUBBASIN AREA
PRECTPITATION DATA
405 PH DEPTHS FOR  0-PERCENT HYPQTHETICAL STORM
..... HYDRO-35 ...... e TR0 e D 1 T
5-MIN 15-MIN 60-MIN 2-HR 3-HR f-HR  12-HR  24-HR  2-DAY  41-DAY ‘7-DAY 10-DAY
.18 .50 2.40 55 2.75 3.30 4,10 4.75 .00 .00 .00 .00
STORM AREA = .05
401 LS SCS LOSS RATE
STRTL .15 TNMITTAL ABSTRACTION
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CRVNBR 93,00 CURVE NUMBER

RTIMP .00  PERCENT IMPERVIOUS NAREA
402 UD 5CS DIMENSIONLESS UNITGRAFH
TLAG .08 LAG

UNIT HYDROGRAPH
7 END-OF-PERIOD ORDINATES

1728. 159. 59. 22. 8. 3. 1.
% L . s KRk *k A Eres s ok e 1 e e
4106 KP FLAN 2 FOR STATION P3B

RUNGFIF COMPUTATION 10-YRS STORM IN BASTN
SUBBASIN RUNOYF DATA

100 BA SUBBASTN CHARACTERISTICS
TARFA .05 GSUBBASIN ARRA

PRECIPITATION DATA

408 PH DEPTHS FOR G-PERCENT HYPOTHETICAL STORM
e HQYDRO-35 . .iiius trivmsremrerrans TE-40 ... iiieeiiinnn sanean T 2
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY T-DAY
.27 .15 3.35 3.485 4,10 5.40 6.60 7.80 .00 .00 .00
STORM ARFA = .05
101 LS 5CS8 LOSS RATE
STRTT. .15 INITIAL ABSTRACTICN
CRVNBR 93.00 CURVE NUMBER
RTIMDP .00 PFRCENT IMPERVIOUS AREA
.02 UD SCS DIMENSTIONLESS UNITGRAPH
TLAG 09 LG

4k

UNIT HYDROGRAPH
7 END-OF-PERIOD ORDINATES

128. 159. 59. 22, 8. 3. 1.
FEx R Kk T *% % Tk *x EEEs e * * %k + ke Ekk
409 XP PLAN 3 FOR STATION P3B

RUNOFF COMPUTATION 25-YRS STORM IN BASIN
SUBBASIN RUNOFF DATA

400 BA SUBBASTN CHARACTERISTICS
TAREA .05 SUBBASIN AREA

PRECIPITATION DATA

411 PH DEPTHS FOR Q-PERCENT HYPOTHETTICAL STORM
araaa HYDRO-35 ... vhv vevrrrimsrrnnns TE-40 (.. .iiieniianer tesiaiamaran TP-49 . ...
5-MIN 153-MIN GO-MIN 2-HR 3-HR 6-HR 12-HR Z4-HR 2-DAY 4-DAY T-DAY
.32 .80 3.62 4.65 5.25 6.50 .10 9.20 .00 .00 .00
STORM ARER = .05
401 LS SCS LOSS RATE
STRTL .15 INITIAL ABSTRACTION
CRVNBR 93.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
402 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .08 LAG

Ak

UNIT HYDROGRAPH
7 END-OF-PERIOD ORDINATES
128. 138, 59, 22. g. 3. 1.
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412 KP PLAN 4 FOR STATTON P3B
RUNOFF COMPUTATICN 50-YRS STORM IN BASIN

SUBBASTN RUNOFE DATA

406G BA SUBBASIN CHARACTERISTICS
TAREA .05 SUBBASIN AREA

PRECIPITATION DATA

414 PH DEPTHS FOR 0-PERCENT HYPOTHBETTCAT. 5TORM
..... BHYDRO-35 ...... .11 I P o S
5-MIN 15-MIN 60-MIN 2-1R 3-HR 6-HR 12-HR 24-NIR 2-DAY 4-DAY 71-DAY
.34 .27 4.00 5.30 5.80 7.50 8.70 10.50 .00 .00 .00
STORM AREA = .05
401 LS SCE8 LOSS RATE
STRTL .15 INITIAL ABSTRACTION
CRVNBR 93.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVICUS ARFA
402 UD 5CS5 DIMENSIONLESS UNITGRAPH
TLAG .09 LAG

UNLT HYDROGRAPH
7 END-CF-PERIOD QRDINATES

128. 159. 59. 22. g. 3. 1.
rEE Exx EaE *kx Fa s s e Tk ok ke Ekk kR E
15 Kp PLAN 5 FOR STAYTLION P38

RUNQFF COMPUTATION 100-YRS STORM TH BASIN
SUBBASIN RUNOFE pATA

400 BA SUBBASIN CHARARCTRRISTTICS
TAREA .05 SUBBASIN AREA

PRECTPTTATION DATA

417 PIE DEPTHS FOR O-PERCENT BYPOTHETICAL STORM
RPN HYDRO-35 ... . vh v venrianassans TP~40 v vuveeevnninn vanens eeea. TRP-49 L,
S-MIN  15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY T-DAY
.39 1.10 4,50 5.65 6.80 8.00 $.80 11.60 .00 .00 .00
STORM AREA = .05
401 1.5 SCS5 LOSS RATE
STRTL .15 INITIAL ABSTRACTTION
CRVNBR 83.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
402 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .09 LAG
ke

URIT HYDRCGRAFH
7 END-OF-PERIOD CRDINATES
128. 15%. 59. 22. 8. 3. 1.

Fkdk kkk kEk kkk k%% k%d hkd FdFE Akk Fkdk kxd kkk Akd Edk khkk Khkk Khk wkd kkk hkk kkd kEkk khk kEkk kA% FEk

HRRAERE LR YRR ER

* *
418 KK * P3A %
* *

Fhk kA kx FhkkFE ok
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419

120

421

126

420

428

LAl

422

420

431

KP

374N

PIl

uD

KP

LS

up

BA

PH

R

PLAN 1 DR STATION C3a
RUNOFF COMPUTATION 2-YRS STORM IN BASIN

SUBBASTN RUNOFF DATA

SURBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECIPITATICON DATA

DEPTHS FOR 0-PERCENT HYPOTHETICAL STCRM

..... HYDRO-35 ...... e TPEAG L PRI
5-MIN 15-MIN 60-MINW 3-HR 6-HR 12-HR Z4-HR 2-DAY
.18 .50 2.40 2.75 3.30 4.10 4.75 .00
STORM AREA = .02

5C8 LCSS5 RATE

STRTL .15 INITIAL ABSTRACTION

CRVHNBR 93.00 CURVE NUMBER

RTIMP .00 PERCENT IMPERVIOUS AREA

5CS DIMENSIONLESS UNITGRAPH

TING .08 TAG
E
UNIT HYDROGRAPH
7 END-OF-PERIOD ORDINATES
65, 66. 21, 7. 2. 1. 0.
L LR EEE] IR T EEEd L EE T B RS &k 4
PLAN 2 FOR STATION P3Aa

RUNOFF COMPUTATION 10-YRS STORM IN BASTN
SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .02 GUBBASIN AREA

PRECIPITATION DATAH

DEETHS EFOR 0-PERCENT HYPOUTHETICAL STORM

ceews HYDRO-35 ..., Lo TP-A0 ... e Peaean

H-MIN  15-MIN B60-MIN 2-HR 3-ER 6-HR 12-HR 24-HR 2-DAY

.27 .15 3.35 3.95 4.40 5.40 6.60 7.80 .00
STORM AREA = .02

5C8 LOSS RATE

STRTL .15 INITIAL ABSTRACTION
CRVHNBR 93.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREAR

5C5 DIMENSIONLESS UMITGRAPH

T'TAG .08  LAG
A
UNIT HYDROGRAPH
7 END-OF-PERIOD CRDINATES
65. 66. 21. 7. Z. 1. a.
3 *F K *r L E Rk kR kK * kA R R
PLAN 3 FOR STATION P3A

RUNOFF COMPUTATION 253-YRS STORM IN BASIN
SUBBASIN RUNOFEF DATA

SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM

..... HYDRO-35 ...... e 1 e

5-MIN 15-MIN 60-MIN 2-HR 3-HR &6-HR 12-HR 24-HR 2-DAY
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.00 .00
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.0 .00

ek ok
e TP-492 ....

EE ]

EX Y

*Ek

*& &



.32 .90 3.62 1.65 5.25 6.50 T.70 9.20 .00

STORM ARER = .0z
421 LS S5C5 LOSS RATE
STRTT, .15 TINITIAL ABSTRACTION
CRVWNER 93.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVICUS AREA
422 UD SC5 DIMENSIONLESS UNITGRAPH
TLAG .08 TAG
LR
UNIT HYDROGRAPH
7 END-OF-PERICE QORDINATES
65. 66. 21, 7. 2. 1. 0.
* & F EX 2 * k& * &k *k ok * ¥k ok * * &k LR *F K ER R
432 KF PLAN 4 FOR STATION P34

RUNOFF COMPUTATTON 50-YRS STORM TN BASTN

SUBBASIN RUNOFF DATA

420 BA SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECTPITATION DATA

434 ph DEPTHS FOR O-PERCENT HYPOTHETICAT, STORM
..... HYDRO-35 ,..... e TR0 L e
5-MiN  15-MIN 60-MIN 2-HR 3-BR 6-HR 12-HR 24-HR Z2-DAY

.34 .97 4.00 5.30 5.90 7.50 8.0 10.50 .00
STORM AREA = .02

421 18 SCS LOSS RATE

STRTL .15 INTTTAT ABSTRACTION

CRVNBR 93.00 CURVE NUMBER

RTIMP .00 PERCENT IMPERVIQUS ARER
422 Up S5CS DIMENSIONLESS UNITGRAPH

TTNG .08 TAG

EE

UNIT HYDROGRAFH
7 END-OF-PERIOD ORDINATES

65, 66, 21. 7. 2. 1. 0.
ok e e ExE FaE * ko P EE Y rEx Ex * Xk
435 KP PLAN 5 FOR STATION P3Aa

RUNCFF COMPUTATION 100-YRS STCRM IN BASIN

SUBBASTN RUNOFF DATA

420 BA SUBBASTN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECIFITATION DATA

437 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
ce..- HYDRO-33 ..., I A TP-40 e iie i iiiies aiaaa
5-MIN 15-MIN 60-MIN Z2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY

.39 1.10 4.50 5.65 6.80 8.00 9.80 11.60 .00
STORM AREA = .02

421 Ls 5C3 LOSS RATE

STRTL .15 INITIAL ABSTRACTION

CRVNBR 93.00 CURVE NUMBER

RTIMP .00 FPERCENT IMPERVIOUS AREA
422 UD SCS DIMENSIONLESS UNITGRAPH

TLAG .08 LAG
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PN TP-49 ...,
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.00 .00
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ER S S

438 KK

439 HC

*hk AEkA KA

440 KK

443 RS

445 SV

444 30

PERK FLCW

+ (CFS)

PEAK STORAGE

+ {AC-FT)
8.

EAK STAGE
+ {FEET)
4.31

*hkd Kk kkAk EEkEk kkd hkk ok

FREERE AR TR KR A

* %
* cCoMB ¥
+ +

E e S

UNIT HYDROGRAPH

7 END-OI-PERIOD ORDINATES
7. 2. 1. 0.

* dkkd kkx kkd kkd kFE khkE FEE ARk kkk kAR

HYDROGRAPH COMBINAYION

1CoMP

LR S R ok ok S o o

e e S =]

+ *
* POND *
* %

ER R e

2 NUMBER OF HYDROGRAPIIS TO COMBINE

* Kk

* kkk Kk

RUNOFF MITIGATION POND CALCULATION

QUTPUT CONTROL VARIAB
IERNT
TPLOT
QSCAL

HYDROGRAPH ROUTING DATA

STCRAGE ROUTING

LES

3  PRLINT CONTROL

1 PLOT CONTROL

0. HYDROGRAPH PLOT SCALE

NSTPS 1 NOMBER OF SUBREACHES
ITYP RLEV TYPE OF TNTTIAL CONDITTOMN
RSVR1C .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
STORMAGE .0 2.0 4.2 6.3 8.6
HLEVAT10N .80 1.18 2,36 3.54 1.712
DISCHARGE C. 7. 18. 25. 30.
LA g
Er * %k ko * ok
HYDROGRAPH AT STATION POND

FOR PLAN 1, RATIO = 1.00
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24,00-HR
(HR)}
(CFS)
12,67 19, 7. 7. 7.
(THCHES) 2.508 3.654 3.654 3,654
(AC—F1T) 10. 14, 14, 14.
TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24 .00-HR
(HR)
12.67 5. 2, 2. 2.
TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.00-HR
{HR)
12.67 2.78 1,05 1.05 1.05

CUMULATIVE AREA =

.07 SQ MI
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kkdk khkk FhEd kEk kxd kAE kEE kwk kdk

*EE EEkE EFE

kdkk kkk kkE kkd kExk KAK khk ¥k kEE ik

34,

k&

38.

T ERT TS

* KK

15.9

8.27

41.

i5.4

9.45

Kk hkEk kEkEk kkE AKE khE

EE T

Z21.1

10.63

100.



*4k

PEAK FLOW
+ (CFS)

1 37.

PEAK STORAGE

+  {AC-FT}
13.

PEAK STAGE

+ {FEET)
6.85

LR XY

PEAK FLOW
+ (CES)

+ 4] .

PEAK STORAGE

+  {AC-FT)
15.

PEAK STAGE

+ (FEET)
7.98

EE ek x

*d ok

PEAKR FLOW
{CF3)

+ 50,

PLAN

TIME
{HR)

12.75

TIME

(HR)
12.715

TIME

(HR)
12.75

*k ok

PTAN

TIME
(HR)

13.00

TIME

(HR)
13.00

TTME,

{HR)
13.00

X

PLAN

TIME
{HR)

13.00

EE Y

2 INPUT DATA YOR STATION

F k&

B

ook ke ek F ok k B & &

POND ARF SAME AS FOR PLAN 1

LY * %ok EX A

HYDROCRAPH AT STATTOW POND
FOR PLAN 2, RATIO = 1.00

(CFS}

(INCHES})
{AC-ET)

CUOMULATIVE AREA =

Rk

3 INPUT DATA FOR STATION

* Rk

EE e

MAXTMUM AVERAGE FT.OW

6-HR 24-HR T2-HR 24, 00-HR

31. iz, 1z 12.

4.092 6.160 6.460 6.460

15. 24, 24. 24,
MAXTIMUM AVERAGE STORAGE

6-HR 24-HR 72-HR 24 00-HR

9. 4. 4. 4.
MAXIMUM AVERAGE STAGE

6-11R 24-TR TZ2-HR 24.00-1IR

5,11 1.96 1.96 1.96

.07 50 MI
* k% ok e E Y Xk

POND ARE SAME AS FOR PLAN 1

* &k * ok EE T

HY DROGRAPH AT STATION PCND
FOR PLAN 3, RATIC - 1.00

{CFS)

{INCHES)
(AC-£T)

CUMULATIVE AREA =

* %k

4 INPUT DATA FOR STATION

e

* &+

MAXIMUM AVERAGE FLOW

6—-HR 24-HR T2-HR 24.00-HR

35. 15. 15. i5.

4.652 T.752 T.I52 T.752

17. 29, 29, 29,
MAXTMUM AVERAGE STORAGE

6-HR 24-HR 72-HR 24.00-HR

12. 4. 1. 4.
MAXTMUM AVERAGE STAGE

6--HR 24-HR T2-HR 24.00-HR

6.28 2.44 2.44 2,44

.01 80 MI
*EE * ok LR ook ok *

POND ARE SAME AS FOR PLAN 1

Fokk *kk *k

HYDROGRAPH AT STATION POND
FOR PLAN 4, RATIO = 1.00

(CFS)

{INCHES)
(AC-FT)

MAXTMUM AVERAGE FLOW

6-HR 24-HR T2-HR 24.00-HR
39, 17. 17. 17.
5.191 8.945 8.945 8.945
i9. 33. 33. 33,

Page 92 of 106

FEE

EET

* K

LY

R

* hk

*hx

L

* Sk

Tk

*EE



PEAK STORAGE T IME MAXIMIM AVERAGE STORAGE

6—HR 24-HR 72-HR 24.00-HR
+ [AC-FT) {HR}
17. 13.00 14, 5. 5. 5.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-1IR 24-1IR 72-TR 24 .00-HR
+ {FEET} (HR)
9.00 13.00 7.18 2.85 2.85 2.83
CUMULATIVE AREA - .07 8Q MI
FoR W A kK &k * & & * % & EX X3 EX X * & * x ok ERX S 4 ok *k EX * & & *E R kR ek
FLAN 5 INPUT DATA FOR STATION POND ARE SAME AS FOR PLAN 1
R * & & sk *H+ * k&
HYDROGRAPH AT STATION POND
FOR PLAN 5, RATIO = 1.00
PEAK FLOW TIME MAX1MUM AVERAGE FLOW
6-HR 24-HR T2-HR 24 .00-HR
+ {CFS) {ER}
{CF3)
+ [ 12.75 43, 19, i9, 19.
{INCHES) 5.764 9.988 9.988 9.988
{AC—FT} 22. 37. 37. 37.
PEAK STORAGE — TTME MAXIMUM AVERAGE STORAGR
6—HR 24-HR 72-HR 24 _00-HR
+  (AC—FT) {HR}
19 12,75 15. 6. 6. 6.
EAK STAGH TIME MAXIMUM AVERAGE STAGE
6-HR 24-1R J2-1R 24 .00-HR
+ {FEET) [HR}
2.69 12.75 .13 3.13 3.13 3.13
COMITLATTIVE AREA = .07 80 MI

Hhk wdk Ak Ak Ahkk AkFd kkdk kkk dhkk kEkE Kkk ¥Rk Kkk hkE wkE hhE kkk Fhkk kkk Fhk kEk kkk Fhkk wAK kkk KAET kkk khk Fkk kAK kuk khkk Fxk K&k

kA ok kR kKK Kk ok Rk

* *
447 KK * COMB  #
* *

A ek ke bk kR ko

148 HC HYDROGRAPH COMBINATIGHN
ICoMP 5 NUMBER OF HYDROGRAPHS TO COMBINE

&k

1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTTIPLE PLAN-RATIQO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURE
RATIOS APPLIED TC FLOWS
GPERATION STATION AREA BLAN RATIO 1
1.00
HYDROGRAPH AT

+ E3 .03 1 FLOW 45.
TIME 11.92
2 FLCOW 1.
TIME 11,92
3 FLOW .
TIME 12.00
4 rLOW 87.
TIME 1i.92
9 FLOW 98 .
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+

+

+

ROUTED TO

HYDROGRAFPHE AT

ROUTED TO

2 COMBINED AT

HYDROGRAPH ATl

2 COMBINMED AT

ROUTED TO

CHANN

E4

CHANN

COMR1

12

COMB2

CHANN

.03

.02

02

.05

.01

.06

.06

(5]

TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TTME
FLOW
TIME
ELOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIMRE
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
I'IMF
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

11.92

12.08

12.08

83.
12.08
141.
12.08
158,
12.08
180.
12.08
205.
1Z.08

81.
iz.08

12,08
i56.
12.08
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1

i

+

+

HYDROGRAPH AT

2 COMBINED AT

ROUTED 1O

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

«IDROGRAPH AT

Pl

COME3

CHANN

ES

COMB4A

CHANN

B2E

.14

.20

.20

.03

.23

.23

.08

FLOW
FIME
FLOW
T1ME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
T LMk
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLCW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW

177.
12.08
202.
12.08

is7.
12,58
255,
12.58
290.
12.58
327,
12.58
370.
12.58

232.
12.50
372.
12.50
420,
12.50
472,
12.50
534.
12.50

230.
12.58
370.
12.50
118.
1z2.50
170,
12.50
533,
12.50

ul.
11,92

11.92
90.
12.00
101.
11.92
114.
12.00

268.
12.50
427.
12,50

12.42
541.
12.42
613.
12.42

264.
12.58
423.
1z2.50
479,
12.50
539.
12.50

12.50
113.

12.42
167.
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£

+

+

+

ROUTED 10

HBYDROGRAPH AT

3 COMBINED AT

ROUTED TC

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

PIPE

EG

COMBS

CHANN

BY

COMB6

.08

.06

.37

.37

.15

.52

i-Y

iy

TIME
FLOW
T IME
FLOW
TIME
FLOW
PTIME

FLOW
TIME
FLOW
TIME
FLOW
‘FIME
FLOW
TIME
FLOW
TTMR

FLOW
TIME
FTOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
I IME
FLOW
T1ME
FLOW
T1ME
FLOW
T LME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
T IME
FLOW
TTME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

12.25

113,
12.50

12.42
188.
12.33
208.
12.33
234.
12.33

93.
12.00

12,00
167.
iz.Q0
189.
1Z2.40
214.
12,00

448,
12.50

619.
12.50

975.
12.50
1102,
12.42
1237.
12.42
1400,
12.42
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+

+

+

+

I

IIYDROGRAPH AT

HYDROGRAPII AT

2 COMBINED AT

HYDROGRAPH

ROUTED TO

HYDROGRAFH

AT

AT

CHREMNN

k1

cOMB8

PAA

PIPE

P2B

.45

.01

.46

.03

.03

.03

[43]

FLOW
TIME
FLOW
TIME
FLOW
TTME
FLOW
TIME
FLOW
TIME

FT.OW
TTME
FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
I IME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLCW
TTME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIMk
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOUW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW

616.
12.50

974,
12.50
1089.
12.42
1233.
12.42
1396,
12.42

456.
12.75
152,
12.67
867,
12.67
974.
iz.ed
1103.
12.67
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+

+

2 COMBINED AT

IIYDROGRAPR AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TC

2 CCMBIWED AT

COMB

P?D

FIPE

P2C

COMB

PIPE

COMB

.05

.03

.03

.02

.05

.05

.11

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
FTIME
ELOW
1T IME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TTME
FLOW
TIME
ELOV
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

12.08

12.08

12.17

12.17

161.
12.08
24Q.
12.08
268.
1z.17
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4 FLOW 296.

TIME 12,17
5 FLOW 334.
TIME 12.17

ROGTED TO
+ PTER 11 i FLCW 158,
TTMR 12.42
2 FL.OwW 238.
TIME iz.1%
3 FLOW 267.
TiMk 12.17
4 FLOW 206.
TIME 12.17
5 FLOW 334.
PIME 12.17

HYDROGRAPH AT
+ B2F .04 1 FLOW 71.
TIME 12.08
2 FLOW 106.
TIME 12.08
3 FLOW 117.
TTME 12.08
4 FLOW 130.
TIME 12.08
5 FLCW 147,
TIME 12.08
2 COMBINED AT

4 CcOMB .15 1 FLOW 231,
TIME 12.08
2 FL.OW 344.
TIME 12.08
3 FT.OW 380.
TIME 12,17
4 FLOW 422,
TIME 12.08
5 FLOW 474 .
TIME 12.08

ROUTED TO
+ PIPE .15 1 FLCW 228,
TIME 1z.11%
2 FLOW 340.
TIME 12.17
3 FLOW 379.
TIME 12.17
4 FLOW 421.
TIME 12.17
5 FLOW 474,
TIME 12.11%

HYDROGRAPH AT

+ P2G .06 1 FLOW 1C0.
TIME 12.08
2 FLOW 149.
TIME 12.08
3 FLOW 165.
TIME 12.17
4 FLOW 183.
TIME 12.17
5 FLOW 206.
TIME 12.17

ROUTED TO
+ POND .06 1 FLOW 9.
TIME 13.33
2 FLOW 54.
TIME 12.92
3 FLOW 87.
TIME 12.75
4 FLOW 115.
TIME 12.75
5 FLOW 149,
TIME 12.67

+* PEAK STAGES IN FEET **

1 STAGE 5.79
TIME 13.42
2 STAGE 8.55
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TTME 12.92

3 STAGE 9.18
TIME 12.75
L] STAGE 9.69
TIME 12.75
5 STAGE 10.11
TIME 12,67

HYDROGRAPH AT
+ P3B -05 1 FLOW 95.
TIME 11.92
2 FT.OW 137.
TIME 11.92
3 FLOW 145.
TIME 11.92
4 FLOW ie3.
TIME 11.92
5 FLOW 183.
TIME 11.92

HYDROGRAPH AT
+ pP3a .02 i ELOW 41.
TIME 11.92
2 FLOW 60.
TIME 11.82
3 FLCW 64,
TIME 11.92
4 FLOW 1.
TIME 11.92
5 FLOW 80.
TIME 11.52

2 COMBINED AT
+ COMB .07 1 FLOW 136.
TIME 11.92
2 FLOW 197,
TIME 11.92
3 FLOW 208.
TIME 11.92
4 FLOW 234,
TIME 11.92
9 FLOW 263.
TIME 11.92
ROUTED TO

+ POND .07 1 FLOW 28.
11 12.67
2 FLOW 37.
TIME 12.75
3 FLOW 41.
TIME 13.00
4 FLOW 50.
TIME 13.00
5 FLOW 64.
TIME 12.15

*%* PEAK STAGES IN FEET **

1 STAGE 4.31
TIME 12,67

2 STAGE 6.85
TIME 12.75

3 STAGE 7.98
TIME 13.00

4 STAGE 9.00
TIME 13.00

5 STAGE 9.09
TIME 12.75

5 COMBINED AT

+ COMB 1.26 1 FLOW 1299,
TIME 12.58

2 FLOHW 2065,
TIME 12.58

3 ELOW 2370.
TIME 12.50

4 FLOW 2696.
TIME 12.50

5 FLOW 3073.
TIME 12.50

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
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LSTAQ

rOR PLAN

CHANN

CONTINUITY SUMMARY

FOR PLAN
CHANN

CONTINUITY SUMMARY

TOR PLAN
CIANN

CONTINUITY SUMMARY

FOR PLAN
CHANN

CONTINUITY SUMMARY

FOR PLAN
CHANN

CONTINULTY SUMMARY

FOR PLAN
CHANN

CONTINUITY SUMMARY

FOR PLAN
CHANN

CONTINUITY SUMMARY

FOR PLAN
CHANN

CONTINOITY SUMMARY

FOR PLAN
CHANN

CONTINUITY SUMMARY

FOR PLAN
CHANN

ONTINUITY SUMMARY

FOR PLAN
CHANN

(FLOW IS5 DIRECT RUNOFF WITHOUT BASE EFLOW)

PEAK TIME TO VOLUME
PEAK
(CFS) (MIN) {IN} (MIN)

16.02 735,

. 5102E+01 EXCESS=

70.52 1245,

.9485E+01 EXCESS=

78.15 125.

11538402 EXCESS—

87.51 725,

. 1344B+072 EXCESS=

98.97 T25h.

. 1506K+02 EXCESS=

28.49 750.

.3307E+01 EXCESS--

50.35 Ti5.

. 68018401 LEXCESS=

57.21 25,

.8478E+0]1 EXCESS=

£6.58 725

.1006E+02 EXCESS=

76.83 125,

.1141K+02 EXCESS=

00 3.40

.0000K100 CUTELOW=

.0000E1100 OUTFLOW=

20 7.69

.000CE+00 OUTFLOW=

00 8.97

.0000K+00 GUTFLOW-

0a 10.05

.CQOODE+00 OUTFLOW=

.00Q0E+00 OUTFLOW=

00 5.28

_000CE+00 OUTFLOW=

co 6.59

.0000E+C0 CQUTFLOW=

.00 7.81

.00C0E+00 OUTFLOW=

00 B8.87

.0000E+00 QUTFLOW=

82.64 726,41 3.07
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INTERPOLATED TO

COMPUTATION INTERVAL

PEAK TIME TO
PEAK

{CFS) (MIN)

16.02 725.00

.50B0E+01 BASIN STORAGE—=

70.52 725,00

.9456F+01 BASTN STORAGE=

78.15 725,00

.1149E+02 BASIN STORAGE=

87.51 725.00

.1340E+02 BASIN STORAGE-

948.97 725.00

. 1502E+02 BASIN STORAGE=

28.49 T50.00

.3286E+01 BASIN STORAGE=

50.35 125.00

.6767E+01 BASIN STORAGE=

57,21 725.00

.B8436E+01 BASTN STORAGE=

66.58 725,00

.1001E+02 BASIN STORAGE=

76.83 725.Q0

.1136E+02 BASIN STORAGE=

80.67 725.00

VOLUML.

(TN)

3.40

.3816E-01 PERCENT

6.33

.5866E-01 PERCENT

7.69

.0846E-01 PERCENT

8.97

. 1T762E-01 PERCENT

1G.05

.17308-01 PERCENT

.3998E-01 PERCHNT

5.28

.6372E-01 PERCENT

.7492E-01 PERCENT

7.81

.8537E-01 PERCENT

8.07

.8529E-01 PERCENT

3.07

ERROR—~

FERROR=

ERROR=—

FRROR=

ERROR==

ERROR=

ERROR=

ERROR=

ERROR=~

ERROR=



CONTTNUITY SUMMARY

FOR PLAN
CHANN

CONTINUTTY SUMMARY

FOR PLAN
CHANN

CONTINUITY SUMMARY

FOR PLAN

CHANN

CONTINUITY SUMMARY

FOR PLAN
CHANN

CONTINUITY SUMMARY

FOR PLAN
CHANN

NTINUITY SUMMARY

FOR PLAW
CHANN

CONTINUITY SUMMARY

FOR PLAN
CIlANN

CONTINUITY SUMMARY

FOR PLAN
CHANN

CONTIRULTY SUMMARY

FOR PLAN

CHANN

CONTINUITY SUMMARY

FOR PLAN
CHANN

CONTINUITY SUMMARY

FOR PLAN
CHANN

CONTINGITY SUMMARY

{BC-FT} - INFLOW-
= 2 RATIO- .00
PMANE 1.03
(AC-FT) — TNFLOW=
= 3 RATIO- .00
MANE .99
{RC-FT) — INFLOW—
= 4 RATIC= .00
MANE .95
(AC-FT) — TNFLOW=
= 5 RATIO- .00
PANE .91
(AC~FT) - INFLOW=
- 1 RATIO- .00
MANE 1.49
{AC—1'T) — INFLOW=
= 2 RATIO= .00
MANE 1.29
IAC-FT) - INFLOW=
- 3 RATIO- .00
MANE 1.24
{AC-FT) - INFLOW—
- 4 RATIO- .00
MANE 1.19
(AC-FT) - INFLOW=
= 5 RATIO- .00
MANE 1.15
(AC-FT) - INFLOW=
=1 RATIO= .00
MANE, 4.39%
[AC-FT) - TNFLOW=
= 2 RATIC= .00
MANE 3.79
(BC-FT) - INFLOW=

. 9997E+Q01 EXCESS=

13%.20 125

.19268102 EXCESS=

157.36

.2362E+02 EXCESS=

178.62

.2710E+D2 EXCESS-

203.49 725

.3119E102 KXCESS=

231.51

.3377E+02 EXCESS=

370.81

.6448E+02 EXCESS=

418.56

.78B9E+02 EXCESS—

470.63 150

.9234E+02 EXCESS=

532.79

-1038E+03 EXCESS5=

263.72

.3956E+02 EXCESS=

423,76

.7536E+02 EXCESS=

126.

T25.

751,

150,

750.

750,

755.

750.

.0000E+00 OUTFLOW=

.48 5,92

.D000E+00 OUTFLOW=

34 7.26

.0000E+00 OUTILOW=

85 8.51

.0000E+00 OUTELOW=

.51 9.58

.0000F+00 QUTFLOW=

80 3.15

.0000E+0C QUTELOW-

62 6.01

.0000E+00 OUTKLOW=

12 7.35

.00DOE+00 OUTFLOW-

.000CE+00 OUTFLOW-—

48 5.69

.0000E+00 OUTFLOW=

43 3.1¢6

.0C00E+00 OUTFLCW=

72 6.02

.0000E+C0 QUTFLOW=
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5.

5

5.

5

5.

5.

5.

5.

.9991E+01 BASIN

00 138.39

.1925E+02 BASIN

.00 155.71

.2361FK+02 BASIN

.00 177.34

L2768E+02 BASTN

.00 202.45

.3118E+02 BASIN

co 229.73

.3375E+02 BASIN

.00 369.90

-6424E+02 BASIN

jal4] 418.45

.7884E102 BASIN

.00 470.39

. 922BE+02 RASIN

oc 532.65

.1038E+03 BASIN

00 263.60

.3947E+02 BASIN

a0 423.24

.1522E+02 BASIN

TORAGE=

&)

T25.00

STORAGE=

725.00

STORAGE=

725.00

STURAGE~

725.00

STORAGE=

755.00

STORAGE=

150.00

STORAGE=

T50.00

STORAGE—

750.00

STORAGE=

750.00

STORAGE=

765.00

STORAGE=

750.00

STORAGE=

.1061E-01 PERCENT

5.92

.1680E-01 PERCENT

7.26

.1978E-01 PERCENT

8.51

.2258BE~01 PERCENT

9.59

.2252E-01 PERCENT

3.15

.4165E-01 PRRCENT

6.01

.65758~01 PERCENT

7,35

.7132E-01 PERCENT

.8824F-01 PERCENT

.69

.8797E-01 PERCENT

.1433E+00 PERCENT

6.03

.2258E+00 PERCENT

ERROR—=

ERRCR=

ERROR=

ERROR=—=

ERROR=

ERROR=

ERROR—~

ERROR=

ERROR~

ERROR=

ERROR=

ERROR=

-.1



FOR PLAN = 3 RATIO= .0Q

CHANN  MANS 3.65 180.25 749.15 1.37 5.00 173.449 150.00 7.37
CONTINUITY SUMMARY (AC-ET) — INFLOW= .9221E+0? FXCESS= .00Q00E+00 QUTFLOW= .9203E+02 BASIN STORAGE= .264%E+00 PERCENT ERROR= -.1
FOR PLAN = 4 RATIO= .00
CHANN MANE 3.52 539.61 746.31 B.63 5.00 539.31 750.00 8.63
CONTINUITY SUMMARY (AC—FT) — INFLOW= .1078E+03 EXCESS= .0000E+00 CUTFLOW= .1077E+(03 BASIN S5TORAGE- .3021E40C PERCENT ERROR= -.1
FOR PLAN — 5 RATiO= .00
CHANN  MANE 3.38 6l2.5%6 747,79 9.70 5.00 610.66 150.00 9.71
CONTINULTY SUMMARY [AC—FT) - INFLOW= .1213E+03 EXCESS= .0C00E+00 OUTFLOW- .1211E+03 BASIN STORAGE= .3015E+00 PERCENT ERROR~ -.1
FOR PLAN = 1 RATIO- .00
P1PE MANE 1.62 113.02 748.68 3.93 5.00 132.88 750.00 3.93
CONFINUITY SUMMARY (AC-FT) - INFLOW=: .1616E+0(2 EXCESS= .0000E+00 GQUTFLOW= .1615E+02 BASIN STORAGE= .1137E-01 PERCENT ERROR= .0

FOR PLAN = 2 RATTO= .00

PTFE MANE 1.50 167.07 T46.12 6.93 5.00 166.96 145,00 6.93
CONTINUITY SUMMARY {AC—#1) - INFLOW= .2847E+02 EXCESS= .0000E+00 QUTFLOW= .2845E+02 BASIN STORAGE= .21886E-01 PERCENT ERROR-= .0
FOR PIAN = 3 RATIO- .00
PIPFE MANE 1.446 188.32 137.39 8.31 5.00 188.18 740.00 8.31
CONTINUITY SUMMARY (AC-FT) - INEFLOW= .3415E+02 EXCESS= .0000E+00 OUTFL.OW= ,3413E+02 BASIN STORAGE= .2267L-01 PERCENT ERROR- .0

FOR PLAN = 4 RATTIO- .00
PIPE MANLE 1.43 208.21 736.96 9.59 5,00 207.68 740.00 9.59

CONTINUITY SUMMARY (AC-FT) — INFLOW— ,3943k+02 EXCESS= .0000E+00 QUTFLOW= .3S40E+02 BASIN STORAGE- .2635E-01 PERCENT ERROR- .0

FOR PLAN = 5 RATICG= .00
PTPE MANE 1.10 234.7% 137,73 10.69 5.00 234.36 740.00 10.69

CONTINDITY SUMMARY {(AC-FT) - INFLOW= .4392E+02 EXCESS= .00008+00 OUTFLOW= .4389E+02 BASIN STORAGE= .2620E-01 PERCENY ERROR= .0

FOR PLAN = 1 RATIO= .00

CHANN MANE 1.41 447.40 749.95 3.34 5.00 447.37 750.00 3.34
CONTTIHNUGITY SUMMARY (AC-FT) - INFILOW= ,6652E+02 EXCESS- .0000E+00 CUTFLOW= .6647E+(02 BASIN STORAGE= .7484E-01 PERCENT ERROR- .0
FOR PLAN = 2 RATIC= .00
CHANN MANE 1.22 705,37 745,15 6.24 5.00 705.24 745,00 6.24
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,1242E+03 EXCESS= .0000E+00 QUTFLOW= .1241E+03 BASIN STORAGE= .1174E+00 PERCENT ERROR= .0

FOR PLAN = 3 RATIO= .00
CHANN  MANE 1.17 800.56 741.94 7.59 5.00 797.90 745.00 7.50

CONTINUITY SUMMARY (ARC-FT) - INFLOW= ,1511E+03 EXCESS= .0000E+00 QUTFLOW= .1310E+03 BASIN STORAGE= .1377E+00 PERCENT ERROR= .0

FOR PLAN = 4 RATIC= .00
CHANN MANE 1.13 B97.74 741,65 8.85 5.00 894.11 745.00 8.86
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CONTINUITY SUMMARY

FOR PLAN
CHANN

CONTLNUITY SUMMARY

FOR PLAN
CIANN

CONTINUITY SUMMARY

FOR PLAH
CHANN

CONTINUITY SUMMARY

FOR PLAN
CHANN

CONTINUITY SUMMARY

FOR PLAM
CUANN

CONTINUITY SUMMARY

FOR PLAN
CHANN

CONTINUITY SUMMARY

FOR PPLAN
PLPE

CONTINUITY SUMMARY

FOR PLAN
PLFE

CONTINUITY SUMMARY

FOR PLAN
PIPE

CONTINUITY SUMMARY

FOR PLAN
PLEE

CONTINUITY SUMMARY

FOR PLAN
PIFE

CONTINUTTY SUMMARY

FOR PLAN

(AC-FT) - TNFIOW= .1762E+03 EXCESS-
= 5 RATIO= .00

MANE 1.09  1016.28 741
(AC-FT) - INFLOW= .197BE103 RXCESS=
= 1 RATTO= .00

MANE 1.26 617.62 751
(AC-FT) - TNFLOW= ,9243E+02 EXCESS-
= 2 RATIO= .00

MANE 1.09 974.21 150.
(AC-FT) - INFLOW= .1779E+03 EXCESS=
- 3 RATIO= .00

MANE 1.0 1101.60 746.
(AC-FT) - INFLOW= .2105E+03 EXCESS=
=4 RATTO= .00

MANE 1.01  1235.50 745,
(AC-FT} - INFLOW= .2456E+03 FXCESS=
= 5 RATIO= .00

MANE .97 1399.10 746.
(AC-FT) ~ INFLOW= .2757E103 FXCESS=
- 1 RATIO=- .00

MANE .64 40.56 725,
(AC-FT} - INFLOW= .54G64E+01 EXCES5S5=
- 2 RATIO- .00

MANE .59 60.27 725.
(AC-FT} - INFLOW= .9625E+D1 EXCESS=
= 3 RATIO- .00

MANE .58 66.44 729
(AC-FT) - INFLOW= .1154E+02 EXCESS=
- 4 BATIO= .00

MANE .57 73.95 726,
(AC-FT} - INFLOW= .1333E+D2 EXCESS=
= 5 RATIO= .00

MANE .55 83.16 726
(AC~FT) — INFLOW- .1485E+02 EXCESS=
=1 RATIO= .a0

.000Q0E+00 QUTFLOW= .1761E+03 BASIN

.64 9.94 5.00 1613.01

.00005+00 OUTFLOW= .1377E+03 BASIN

.28 3,32 5.00 616.10

.00C0E+00 OUTFLOW=- .9237E+02 BASIN

28 6.22 5.00 974,10

.0000E+0Q OUTFLOW= .172BE+03 BASIN

0o 7.57 5.00 1098.75

.Q000E+00 QUTFLOW= .2104E+03 BASIN

83 8.83 5.00 1233.19

.0000E+0C OUTFLOW= .?2454E+03 BASTNH

41 9.91 5.00 1386.23

,QOODE+00 OUTFLOW= .2755E+03 BASIN

63 .00 40.35

.0000E+00 QUTFLOW= .5462E+01 BASIN

.94 5.00 59.95

.0000E+00 QUTFLOW= .9023E+01 BASTN

.66 8.32 5.00 66.42

.O0DOE+00 CUTFLOW= .1154E+02 BASIN

39 9.61 5.00 73.47

.CO00E+00 OUTFLOW= .1333E+02 BASIN

.25 10.71 5.00 82.89

.0000E+00 QUTFLOW= .14B5E+02 BASIN
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STORAGE=

745.00

STORAGE—=

750.00

STORAGE=

750.00

STORAGE=

745.00

STORAGE=

745,00

STORAGE=

745.00

STORNGE=

725.00

STORAGE=

125.00

STORAGE=

730.00

STORAGE=

730.00

STORAGE=

730.00

STORAGE=

.1569F+00 PERCENT

.1564E+00 PRERCENT

3.33

.9311E-01 PERCENT

6.22

.1461E+00 PRRCENY

7.57

.1715F+00 PERCENT

8.83

.1955E+00 PERCENT

9.92

.1948E+00 PERCENT

3.94

.1523F-02 PERCENT

6.94

.2529E-02 PERCENT

8.32

.3040F-02 PFRCENT

5.61

.3534E-02 PERCENT

10.71

.3512E-02 PERCENT

ERROR=

ERROR=

ERRCR=

ERROR=

ERROR=

ERROR—

ERROR=

lERROR=

ERROR=

ERROR=

ERROR=

ERROR=

-0

.0

.0

.0



PIPE

CONTINUITY SUMMARY

FOR PLAN
FIPE

CONTINUITY SUMMARY

FOR PTAN
PIPE

CONTINUITY SUMMARY

FOR PLAN
PTPE

CONTINULTY SUMMARY

FOR PLAN
PIPE

CONTINUITY SUMMARY

FOR FLAN -

PTPE

CONTINUITY SUMMARY

FOR PLAN

PLPE
CONTINULTY SUMMARY

FOR PLAN
PIPE

CONTTINUTITY SUMMARY

FOR EBLAN
PIFE

CONTINUITY SUMMARY

FOR PLAN
PIPE

CONTINUITY SUMMARY

FOR PLAM
PIFE

CONTINULTY SUMMARY

FOR PLAN
PIPE

CONTINUITY SUMMARY

MANE .80 43,80 726.93 3.94 5.00 43.69

[AC-FT) — TNFLOW= .56092E+01 EXCRSS= .0000E+00 OUTELOW= .6090F+01 BASIN

= 2 RATTO= .00

MANE .13 65.45 123,58 6.94 5.00 65h.44

{AC-FT} - THFLOW= .1073F102 EXCES55—~ .0000E+00 QUTFLGW- .10735+02 BASIN

= 3 RATIO= .00

MANE 12 73.23 730.38 8.32 5.00 73.12

(AC-FT) — INFLOW= .1287E+02 FXCESS= ,0000E+00 OUTFLOW= .1287E+02 BASIN

= 4 RATIO= .00

MANE 1o 81.17 730.32 9.61 5.00 8l.12

{AC~FT} - INFLOW= .14B6E+02 HXCESS= .0000E+00 OQUTFLOW= .14B0F+02 BASTN

= 5 RATIO= .00

MANE .69 01.46 730.25 10.70 5.00 93.39

{AC~-FT) — THNFLOW= _1656E+02 EXCESS—= .0000E+00 OUTFLOW— .1655R+02 BASIN
1 RATIO= .00

MANE .86 T.I3 730.67 3.54 5.00 rh.66

(AC-FT) - INFLOW= .1092F40? EXCESS= .0000E+00 OUTFLOW= .1092E+02 BASIN

= 2 RATIC= .00

MANE .79 116.42 730.86 6.94 5.00 116.33

{AC-FT} - INFLOW- .1924E+02 EXCES5S= ,0000E+Q0 CUTFLOW- .18923E+02 BRSIN
3 RATIO= .00

MANE 1 130.08 131.14 8.32 5.00 125,51

{(AC-FT) - INFLOW= .2308E+02 EXCESS— .0000E+00 OUTFLOW= ,2307E+0Z2 BASIN

= 4 RATIO= .00

MANE .76 144,25 731.20 9,60 5.00 143.924

(AC-FT} - INFLOW— .2664E+02 EXCES5S= .0000k+00 OUTFLOW= ,26645+02 BASINW

=5 RATIO= .00

MANE .74 1€2.49 131.05 10.70 5.00 162.02
{AC-FT) — INFLOW= ,2968E+02 EXCESS= .0CQ0E+00 OUTFLOW= .2968E+02 BASIH
= 1 RATIO= .00

MANE .72 160.67 T26.20 3.94 5.00 159.34
(AC-FT} - INFLOW= ,2227E+02 EXCESS= .0000E+00 OUTFLOW= .2226E+02 BASIN

= 2 RATIO= .00

MANE .66 239.69 726.32 6.94 5.00 238.42

{AC-FT) - TINFLOW= .3923E+02 EXCESS= .0C00E+0Q OQUTFLOW— .3922E+02 BASIN
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730.00 3.94
STORAGE= .21058-02 PERCENT
730.00 6.94
STORAGE= .3495E-02 PRRCENT
730.00 8.32
STORAGE= .4199R-02 PERCENT
730.00 9.61
STORAGF= .4882E-02Z PERCENT
730.00 10.70
STORAGE= .4851E-0Q2 PERCENT
130.00 3.54
STORAGE— .4063E-0Z PERCENT
130.00 6.94
STORAGE= ,&745E-02 PERCENT
730.00 8.32
STORAGE= .81058-02 PERCENT
730.00 9.60
STORAGE= .9423E-02 PERCENT
130,00 10.70
STORAGE= .9362E-02 PERCENT
745.00 3.94
STORAGE= ,6962E-02 PERCENT
730.00 .94
STORAGE= .1156E-01 PERCENT

ERROR=

FRROR—~

ERROR=

ERROR=

ERROR=

ERROR=

ERRGR=

ERROR=

FRROR=

ERROR=

ERROR=

ERROR=



FOR PLAM = 3 RATIO-

PIPE MANE

CONTINUITY SUMMARY (AC-ET)

FOR PLAN = 4 RATIO=

PIEE MANE

CONTINGITY SUMMARY (AC-FT)

FOR PLAN = 5 RATIO=

PIFPE MANE

CONTINUITY SUMMARY (AC-EYT)

FOR PLAM = 1 RATIO=

PIPE  MANE

CONTINUITY SUMMARY (AC-TT)

FOR PLAN = 2 RATIO=

PIPE MANE

CONTINUITY SUMMARY (AC-FT)

FOR PLAN = 3 RATIO=

PLPE MANE

CONTINUITY SUMMARY (AC-FT}

FOR PLAW = 4 RATIO=

PIPE MANE

CONTTNUITY SUMMARY (AC-FT)

FOR PLAN = 5 RATIC

PIPE MANE

CONTINUGITY SUMMARY {AC-FT}

*++ NORMAL END QF HEC-1 ***

267.35 730.

47058402 EXCESS=

296.05 728.

.5432E102 EXCESS=

333.78 130.

.6052E+02 EXCESS-

228.81 127.

.3152E+02 EXCESS=

341.52 127.

.5553E+402 KXCESS=

379.58 729.

.6658F+02 EXCESS—

121.28 128,

. 1689R+02 EXCESS—

474.09 730.

.B564E+0Z EXCES5=

24 g8.32 5.00

.0000E+00 OUTFLOW= .4704E+02 BASIN

63 9.61 5.00

.0000E100 QUTFLOW= .5431E+(02 BASIN

31 10.70 5.00

.ODOQQE+0D OUTFLOW= .6051E+02 BASIN

72 3.83 5.00

.0000E+00 OUTFLOW— .3148E+02 BASIN

29 6.93 5.00

_0000E+00 CQUTFLOW= .5547F+02 BASBIN

61 8.31 5.00

.0000E+00 QUTFLOW= .6652F+02 BASIN

84 9,060 5.00

.0000E+00 QUTFLOW— .7681E+02 BASIN

02 10.70 5.00

.0000E+00 OUTFLOW= .8558E+02 BASIN
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130.00 8.32

STORAGE= .1389E-01 PERCENT

730.00 9.61

STORAGE= .1615E-01 PERCENT

730,00 10.70

STORAGE= .1605E-01 PERCENYT

730.00 3.93

STORAGE= .3177E-01 PERCENT

130.00 6.93

STORAGE— .5270E-01 PERCENT

730.00 8.32

STORAGE= .6340E-01 PERCENT

730,00 9.80

STORAGE= .7364E-01 PERCENT

730¢.00 10.70

STORAGE= .7318E-01 PERCENT

ERRCOR=

ERROR=

ERRCR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR-—



APPENDIX F

HECRAS RESULTS FOR PROPOSED CONDITION



FPROJECT DATA

HEC-RAS Version 3.1.] May 2003
U.5. Army Corp of Engineers
Hydrologic Engineering Cenler
609 Second Strcct, Suite D

bavis, Califernia 95616-4687
{916) 756-1304d
X K XXXXXX XXX KH{XX HE
X X X X X X X X X
X X X b4 X X X X
HEXKXKK  KXXX 4 XX XXXX ) 4:4:4:0.4.4
X x X b4 X X X X
X X X X X X X X X
X X EXXK HEXK X X X X

Project Title: pipesw/manning

Project File sabana.prj
Run Date and Time:

Project in SI units

PLAN DATA

8/30/2007 1:41:37 PM

Plan Title: proposed conditicn

Plan File

Geometry Title:
Geometry [File

Flow Title
Flow File

Plan Summary I[nformation:

AFumber of: Cross Sectiecns
Culverts
Bridges

Computational Tnformation

Water surface calculaticon tolerance =
Critical deplh c¢alculaton bolerance
Maximum number of interalions =
Maximum difference tolerance =

Flow tolerance factor

Compultaltion Options

p:Z\414-TLa Sabana,

Vega Baja\hecras\sabana,.pll

proposed condition
p:\414-La Sabana, Vega Baja\hecras\sabana.g0l

proposed condition
p:\414-La Sabana, Vega Baja\hecras\sabana.f(l

= 42 Mulitpie Openings = 0
- 17 Inline Structures = 0
= V] Lakeral Structures = i}

[
oo
oo
[aN=]
e Lo

Crilical depth computed only where necessary

Conveyance Calculation
Frici.ion Slope Method:

Computational Flow Regime:

Method: At breaks in n values only
Average Conveyance
Mixed Flow

FLOW DATA

Flow Title: propesed cenditicn

Flow File : p:\4l4-La Sabanz, Vega Baja\hecras\sabana.f(l

Flow Data (m3/s}
River Reach RS 100 year
piped one 19 .6
piped one 18.5 1.2
piped cne 18 2.01
pipes one 22 14.98
pipe5 one 21 20.09
pipel two 5 L
pipel two 4.5 23.95
pipel two 3.5 26.36
pipel one 2 64.42
pipel one 1.5 68.59
pipe? two iz 7.92
pipe2 two 10 1¢.28
pipe2 one 7 33.44
pipe3 two 17 .18
pipe3 two 16.5 1.5%
pipe3 two 16 2.6
pipe3 one 14 4.61
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Boundary Conditions

River Reach Profile Upstream Downstream
piped one 100 year Critical
pipeh one 100 year Critical
pipel two 100 year Critical
pipel one 100 year Normal § = 0.006
pipe?2 two 100 year Critical
pipe3 two 100 year Critical
GEOMETRY DATA
Geometry Title: proposed condition
Geomctry File p:\414-La Sabana, Vega Baja\hecras\sabana.g01l
Reach Connection Table
River Reach Upstream Boundary Downsiream Boundary
pipeid one B
pipes one C
pipel two A
pipel one A
pipe2 two c
pipe? ane [ A
pipe3 two B
pipe3 ane B A
JUNCTION INFORMATION
Name: A
Description:
Encrgy computation Method
Length across Junction Tributary
River Reach River Reach Length  Angle
pipel two Lo pipel cne 0 Q
pipe? ane to pipel one 0 Q
pipe3 one to pipel one 0 a
Name: B
Description:
Energy ccmputaticn Method
Length acress Junction Tributary
River Reach River Reach Length  Angle
pipe3 two to pipe3 one 0 0
piped one to pipe3l one 0 o]
Name: C
Description:
Energy computation Mcthod
Length across Juncticn Tributary
River Reach River Reach Length Angle
pipez2 LwWo te pipe2 one 0 0
pipeb one to pipe? one 0] Q
CROSS SECTION
RIVER: piped
REACH: one RS: 19
INPUT
Description:
Station Elevation Data num= °
Sta Eley Sta Elev Sta Elev Sta Elev Sta Elev
0 15 3 75 3 13.34 5 73.34 5 15
g 75
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .013 3 . 013 5 .013
3ank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
3 5 180 190 190 .1 .3
CROSS SECTION QUTPUT Profile #100 year
E.G. Elev {(m) 74.30 Element Left OB Channel Right OB
Vel Head (m} 0.0% Wi. n-Val. 0.013
W.3. Elev {m) 74 .30 Reach Len. (m) 190.00 1%0.00 190.00
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Crit W.S. (m} 73.55 Flow Area (m2) 1.91
E.G. Slope {(m/m) 0.G00043 Area ([m2) 1.91
Q Total (m3/s) 0.60 Flow {m3/s) 0.60
Top Width (m) 2.00 Top Width {(m) 2.00
Vel Total {(m/s)} 0.31 Avg, Vel. {(n/s) 0.31
Max Chl Dpth {(m) 0.9¢ Hydr, Depth (m) 0.9%
Cony. Total (m3/s) 1.2 Conv. (m3/s) 91.2
Length Wtd. (m} 180.00 Wetted Per. (m} 3.91
Min Ch EL {m) 73.34 Shear (N/m2} 0.21
Alpha 1.00 Stream Power (N/m &) 0.07
Frctn Loss (m) Cum Volume {1000 m3) 1.38
C & E Loss (m) Cum SA {1000 m2} 0.90
CULVERY
RFVER: piped
REACH: one RSG: 18.8
TNPUT
Description:
Distance from Upstream XS = .D
Deck/Roadway Width == 1889
Weir Coefficient = 1.44
Upstream Deck/Readway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta lii Cord Le Cord
0 75 8 5
Tpstream Bridge Cross Section Data
Station Elevation Data num= 6
SLa Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 75 3 5 3 73.34 5 73.34 5 75
g 15
Manning's n Values num= 3
Sta n val Sta n val Sta n vali
0 -013 3 .013 5 L013
3ank Sta: Lefl Right Coeff Contr. Expan.
3 5 .1 .3
bownslream Deck/Roadway Coordinates
num— 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 72 8 12
Downstream Bridge Cross Seclion Data
Station Elevation Data num-= 6
Sta Flev Sta Elev Sta Elcv Sta Elev Sta Elev
G 12 3 12 3 70.34 5 70,34 5 72
8 72
Manning's n Values num= 3
Sta n Val Sta n val Sta n val
0 013 3 L013 5 .013
Bank Sta: Left Right Coeff Contr. Expan.
3 5 .1 .3
Upstream Embenkment side slope = Q horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 wertical
Maximum allowable submergence for weir flow — .95
Elevation at which weir flow begins = 75

Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad Crested
Number of Culwerts = 1

Culvert Name Shape Rise Span

Culvert #1 Circular .6

FHWA Chart # 1 — Concrete Pipe Culwert
FHWA Scale # 1 - Square edge entrance with headwall
Solutien Criteria = Highest U.3. EG

Culvert Upstrm Dist Length Top n  Bottom n Depth Blocked
.5 189 .013 .013 0
Upsiream Elevation = 73.34
Centeriine Station = 4
lownstream Elevation = 70.34
Centerline Station = 4

CULVERT OUTPUT Profile #100 year Culv Group: Culvert #1

Q Culv Group (m3/s} 0.60 Culv Full Len (m)
# Barrels 1 Culv Vel US (m/s)
¢ Barrel (m3/s) 0.60 Culvy Vel DS (m/fs)

Entrance Loss Coef

90.87
z2.12
2.12

Page 3 of 43

]

Exit Loss Coef
1



E.G. US. (m} 74.30 Culv Inv E1 Up {(m)
W.S5. Us. (m} 74,30 Culv Inv Bl Dn {m}
E.G. DS {m} 11,52 Culv Frctn Ls (m)
W.5. DS {m) TL.52 Culv Exit Loss (m}
Delta EG (m) 2.78 Culv Enktr Loss {m}
Delta WS (m) 2.78 Q Weir (m3/s)

E.G. TIC {m) 74,32 Weir Sta Lft (m)
E.G. OC {m) T4.30 Weir Sta Rgt (m)
Culvert Control Qutlet Weir Submerg

Culv WS Inlet (m) 73.94 Weir Max Depth {m)
Culv WS OCutlet (m) 70.94 Weir Awvg Depth {m)
Culy Mml Depth (m} 0.40 Weir Flow Area (m2)
Culv Crt Pepth (m} 0.50 Min El Welr Flow (m)

CROSS SECTION

RIVER: pipes

REACH: one RG: 18.51
INPUT
Description:
Station Elevaticn Daka num= [
ta Elev Sta Llev Sta Elev Sta
4] 72 3 iz 3 70.34 5
8 72
Manning's n Values num— 3
S5ta n val Sta n vVal Ska n Val
0 L0113 3 .013 5 .013
Bank Sta: Lleft Right Lengths: Left Channel Right
3 5 1 1 1

CROSS SECTION OUTPUT Profile #100 year

E.G. Elev {(m) 71.52 Elementk

Vel Head [(m) 0.00 Wt. n—Val.

W.5. Elev (m) 71.52 Reach Len. (m)

Crit W.5. (m) Flow Arez (m2)

E.G. Slope {(m/m) 0.000025 Area (m2}

Q Total (m3/s) 0.60 Elow (m3/s)

Top Width {(m) 2.00 Top Width (m)

Vel Tetal (m/s) 0.26 Avg. Vel. (m/s)

Max Chl Dpth (m) 1.18 Hydr. Depth (m)
Conv, Tetal {m3/s) 120.0 Conv. {m3/s)

Length Wid., {m} 1.00 Wetted Per. (m)

Min Ch E1I {m) 70.34 Shear {(N/m2)

Alpha 1.00 Stream Power [N/m s}
Frctn Loss (m) 0.00 Cum Volume (1000 m3}
C & E Loss (m} 0.00 Cum SA (1000 m2)

CROSS SECTION

RIVER: piped

REACH: ong RS: 18.5
INPUT
Description:
Station Elevation Data num= 3
Sta Elev Sta Elev Sta Elev Sta
0 72 3 12 3 70.19 5
8 72
Manning's n Values num= 3
Sta n Val Sta n vVal Sta n Val
o] .013 3 .013 5 .013

Bank Sta: Left Right Lengths: Left Channel Right
3 5 130 130 130

CROSS SECTICN QUTPUT Profile #100 year

E.G. Elev (m) 71.52 Element

Vel Head (m) 0.01 Wt. n-val.
W.S., Elev {(m) T1.51 Reach Len. [(m)
Crit W.5. {m) 70.52 Flow Area [mZ)
E.G. Slope {(m/m} 0.000074 Area (m2)

0 Total (m3/s) 1.20 Flow (m3/s)
Top Width {m) 2.00 Top Width (m)
Vel Total (m/s) 0.46 Avg. Vel. (m/s)
Max Chil Dpth (m) 1.32 Hydr. Depth {m)
Conv. Total {(m3/s) 139.2 Conv. (m3/s)
Length Wtd. {m) 130.00 Wetted Per. (m)
Min Ch El (m} 70.19 Shear (N/m2)

73.34
70.34
2.42
0.23
0.14

75,00

Elev S5ta Elev
70.34 5 12

Coeff Contr. Expan.
.1 .3

Left OB Channel
0.013

1.00 1.00
2.35

2.35

0.60

2.00

Elev Sta Elev
70.19 5 72

Coeff Contr. Expari.
. 3

Left CB Channel
0.013
130.00 130.00
2.64
2,64
1.20
2,00
0.46
1.32
139.2
4.64
Q.41
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Alpha 1.00
Froln Loss (m)

Stream Power (N/m s)
Cum Volume {1000 m3)

C & E Loss (m) Cum SA {1000 m2}
CULVERT
RIVER: piped
REACI: one R5: 18.3
INPUT
Description:
Distancc from Upstream X5 = .5
beck/Roadway Width 126
Weir Coefficient = 1.44
Upstream  Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hl Cerd Lo Cerd
4] 72 8 12

Upstream Bridge Cross Section Data

Station Elevation Data num= 8
Sta Rlev Sta Elev Sta Elev Sta I
0 72 3 72 3 70.19 5 70
8 72
Manning's n Values num-—- 32
Sta n Val Sta n Val Sta n Val
0 .013 3 .013 5 .013
Bank Sta: Left Right Cooff Contr, Expan,
3 5 .1 3
Downstream Deck/Roadway Coordinates
num-= 2
Sta Hi Cord Lo Cord S5ta Hi Cord Lo Cord
0 67 g 67
Downstream Bridge Cross Section Data
Station Elevation Data nue= 6
Sta Elev Sta Elev Sta Elev Sta E
Q 67 3 67 3 65.04 5 65
8 67
Manning's n Values num-— 3
Sta n val Sta n val Sta n Val
0 .013 3 -013 5 013
Bank Sta: Teft Right Coeff Contr. Kxpan.
3 5 .1 .3
Upslream Embankment side slope = 0 horiz.
Downstream FEmbankment side slope = 0 horiz.
Maximum allowable submergence for weir flow - -95

Elevation at which weir flow begins = 1z
Energy head used in spillway design =
Spitlway height used in desian =

Weir crest shape = Broad Cresied

Number of Culverts = 1
Culvert Nane Shape Rise Span
Culvert #1 Circular .76

FHWA Chart % 1 ~ Concrete Pipe Culvert
FHWA Scale # 1 - Sguare edge entrance with headwall
Solutieon Criteria = Highest U.S5. EG

Culvert Upstrm Dist Length Top n Bottom n Depth Blocked
.5 129 .013 .013 0
Upstream Elevation = 70.19
Centerline Station = 4
Downstream Elevation = 65.04
Centerline Station = 4
CULVERT QUTPUT Profile #100 year Culv Group: Culvert #1
Q Culv Group {(m3/s) 1.20 Culv Full Len {m)
# Barrals 1 Culv Vel US (m/s)
Q0 Barrel (m3/s) 1.20 Culv Vel D5 (m/s)
E.G. GS. {(m) 71.52 Culv Inv EI Up {m)
W.5. US. {(m} 71.51 Culv Inv El Dn {m)
E.G. DS {(m} ©6.97 Culv Fretn Ls (m})
W.5, DS {m}) 66.96 Culv Exit Loss (m)
belta EG {m) 4,55 Culv Entr Loss (m)
Delta WS {m) 4.54 Q Weir (m3/s)
E.G. IC [m} 71.60 Weir Sta Lft (m)
£.G. OC (m) 71.52 Welr Sta Rgt (m)
Culvert Control Cutlet Weir Submerg

0.1¢%

0.98

0.52
lev Sta Elev
.19 3 iz
lev Sta Elev
.04 5 67
to 1.0 vertical
to 1.0 verlbical

Entrance Leoss Coef
.6
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Culv WS Inlet {(m} 10.95 Weir Max Depth {m}
Culv WS Outlet {m) 65.80 Weir Avg Depth (m)
Culv Nml Depth (m) G.39 Weir Flow Area (m2)
Culv Crt. Depth {m) 0.66 Min El Weir Flow (m)
CROBS SECTION
RIVER: pipe4
REACH: cne RS: 18.
INPUT
Description:
Station Elevation Data num= 6
Sta Elcv Sta Elev Sta Elev Sta
0 67 3 a7 3 65.04 5
g 67
Manning's n Values = 3
Sta n val Sta o val Sta n Val
Q .013 3 .013 S .013
Bank Bta: Left Right Lengths: Lett Channel Right
3 1 1 1

CROSS SECTION OUTPUT

Profile #1000 year

E.G, Elev {(m} 66.97 Element
Vel Head (m) 0.00 Wt. n—Val.
wW.S. Elev {m) 66.96 Reach Tean. {(m)
Crit W.5. {(m) Flow Arga (mZ2)
E.G. Slope {m/m) 0.000029 Area (m2)
O 'fetal (m3/s) 1.20 Flow (m3/s)
Top Width (m) 2.00 Top Width (m)
vel Total (m/s) 0.31 Avg., Vel. (m/s)
Max Chl Dpth {(m) 1.92 Hydr. Depth (m)
Conv. Total {(m3/s) 2723.9 Conv. (m3/s)
Lenglh Wtd. {m) 1.00 Wetted Per. (m)
Min Ch E1 (m) 65.04 Shear {N/m2)
Alpha i.00 Stream Power [(N/m s)
Fretn Loss (m) 0.00 Cum Volume (1000 m3}
C & E Loss (m) 0.00 Cum SA (1000 m2)
CROSS SECTION
RIVER: piped
REACH: cne RS: 18
INPUT
Description:
Station Elevation Data num= 6
Sta Elav Sta Blev Sta Elev Sta
4] &7 3 67 3 64 .50 5
g a7
#Manning's n Values num= 3
Sta n Val Sta n val Sta n Val
0 .013 3 .013 5 .013
Bank Sta: Left Right Lengths: Left Channel Right
3 127 127 127
CROSS SECTION CUTPUT Profile #100 year
E.G. Elev (m) 66.97 Element
Vel Head (m) Q.01 WE. n-Val.
W.8. Elev (m) 66.96 Reach Len. ({(m)
Crit W.5. (m) 65.06 Flow Area {m2}
E.G. Slope (m/m) 0.000049 Area [(m2)
Q Total {m3/s) 2.01 Flow [(m3/s)
Top Width (m) 2.00 Top Widih (m)
Val Total (m/s) 0.42 Avg. vel. (m/s}
¥ax Chl Dpth (m) 2.37 Hydr. Depth {m)
Conv. Total {m3/s) 288.2 Conwv, [m3/s)
Length Wtd. (m) 127.00 Wetted Per. (m)
Min Ch E1 (m) 64.59 Shear (N/m2}
Alpha 1.00 Stream Power {N/m s)

Frctn Loss (m)
C & E Loss {m}

CULVERT

RIVER: piped

Cum Volume {1000 m3)
Ccum SA (1000 m2)

12.00

Elev Sta

65.04

Coeff Contr
21

Left OB

1.00

Elcov 5t
64.59

Coeff Contr
.1

Left OB

127.00

Page 6 of 43

Elev
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. Expan.

Channel
0.013
1.00
3.85
3.85

a Elev
5 &7

. Expan.

Channel

Right OB

1.00

Right OB
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REACIl: one R5: 17.8

LNPOT
Description:
Distanee from Upsltream XS5 — .5
Deck/Roadway Width = 126
Weir Cocfficient = 1.44
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

0 67 2! a7

Upsiream Bridge Cross Section Data

Station Elevation Data num= 6
Sta Flev Sta Elev Sta Elev Sta E
Q0 61 3 67 3 64.59 5 64
8 a1
Manning's n Values num— 3
Sta n Val Sta n Val SLa n Val
0 .013 3 013 5 .013
Bank Sta: Left Right Coeff Contr. Expan,
3 5 a 3
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Le Cord
0 67 8 67
Gownstream Bridge Cross Secltion Data
Station Elevation Data num= 6
Sta Elav Sta Elew Sta Elew Sta E
o] 67 3 6 2 64.43 5 64
B 687
Manning's n Values num= 3
Sta n Yal Sta n val S5ta n vVal
a .013 3 .013 5 .013
2ank Sta: Left Right Coeff Conlr. Expan.
3 5 .1 .3
Upskbream Embankmenl slde slope = 0 horiz.
Downstream Embankment side slope = Q hariz.
Maximum allowable submergence for weir flow = .95
Elevation at which weir flow bcgins = 67

Fnergy head used in spillway design
Spillway height used in design =

Weir crest shape = Broad Crested
Number of Culverts = 1

Culvert Name Shape Rise Span

Culvert #1 Circular 1.22

FHWA Chart # 1 - Concrete Pipe Culvert
FHYA Scale # 1 - Sguare edge entrance with headwall
Soluticon Criteria = Highest 0.5. BEG

Culvert Upstrm Dist Length Top n Bottom n Depth Blocked
.5 126 .013 .013 0
Upstream Elevation = 64.59
Centerline Station = 4
Dovnstream Elevation = 64,43
Centerline Station = 4

CULVERT OUTPUT Profile #100 year Culv Group: Culvert #1

Q Culv Group (m3/s) 2.01 Culv Full Len {m) 1
# Barrels 1 Culv Vel US (w@/s)

Q Barrel (m3/s) 2.01 Culv Vel DS (m/s)
E.G, US. [m) 66.97 Culv Inv E1 Up {m)
W.3. US. (m) 66.96 Culv Inv E1 bn {m)
E.G. DS (m) 66,43 Culv Frctn Ls (m)
.5, DS {m) 66,42 Culv Exit Loss [m)
Delta EG {m) 0.53 Culv Entr Loss (m)
Delta WS [(m} 0.54 Q Weir (m3/s)

E.G. IC (m) ©5.79 Weir Sta Lft (m}
E.G. 0C {m) 66.97 Weir Sta Rgt (m}
Culvert Control Outlet Weir Submerg

Culv WS Inlet (m} 65.81 Weir Max Depth (m}
Culv WS Qutlet (m) 65.65 Weir Avg Depth (m)
Culv Mml Depth {m) Weir Flow Area {(m2}
Culv Crt Depth {m) 0.78 Min E1 Weir Flow (m)

CROSS SECTION

lev
.59

lev
.43

to 1.0 vertical
te 1.0 vertical

kEntrance Loss Coef
.6

26.00

64.59
64.43

67.00
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RIVER: piped

WACH: one RB: 17.5
THPUT
Description:
Staticon Elevalion Data DM 3
Sta Elev Sta Flev Sta Elev Sta
0 67 3 47 3 64,43 5
8 67
Manning's n Values num= 3
Sta n val Sta n Val Sta n val
0 013 3 .0L3 5 .013
Bank Sta: Left Right Lengths: Left Channel Right
3 5 0 0 o]
CROSS SECTION QUTPUT Profile #100 ycar
.G, Elev {(m) 66.13 Element
Vel Head {m) 0.01 wWe. n-Val.
W.5. Elev {m) b6.42 Reach Len. {m)
Crit W.5. {m) Flow Area {(m2}
B.G. Slope (m/m} 0.0000741 Area [(m2}
0 Tetal (m3/s) 2.01 ¥Yiow (m3/8)
Top Width (m) 2.00 Top Width (m)
Vel Total (m/s) 0.50 Avg. Vel. (wm/s)
Maxz Chl Dpth (m) 1.99 Hydr. Depth {m)
Conv. Tolal {m3/s) 233.5 Conv. (m3/s)
Length Wtd, [m) 0.00 Wetted Per. {(m)
Min Ch E1 (m) 6d4.43 Shear (N/m2)
Alpha 1.00 Stream Power (N/m s)
Fretn Loss (m) 0.00 Cum Volume (1000 m3)
C & E Loss {(m) 0.00 Cum SA (1000 m2)
CROSS SECTION
RIVER: pipe5
REACH: one R5: 22
INPUT
NDescription:
Station Elevation Data num= 6
Sta Elev Sta Elevw Sta Elev Sta
0 62.b 2 62.5 2 59,16 6
B 62.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n val
0] 013 2 .013 G .013
Bank Sta: Left Right Lengths: Left Channel Right
2 & 454 154 454
CRCSS SECTION QUTPUT Profile #100 year
E.G. Eiev (m} 62 .24 Elemeni:
vel Head (m) 0.08 Wt. n-vVal.
.8, Flevy {m) 62.17 Reach Len. (m)
Crit W.S. {m) 60.28 Flow Area (m2)
E.G. 3lope (m/m}) 0.000206 Area (mZ)
¢ Total (m3/s) 14 .98 Flow (m3/s)
Top Width (m} 4.00 Top Width (m)
Vel Total (m/s) 1.25 Avg. Vel, [(m/s)
Max Chl Dpth (m} 3.01 Hydr. Depth {m}
Conv., Total {(m3/s} 1045.0 Conv. [m3/s5)
Length Wtd., {m) 454,00 Wetted Per, (m)
Min Ch E1 {(m) 59.1¢ Shear (N/m2)
Alpha 1.00 Stream Power (N/m s)
Frctn Loss (m) Cum Volume (1000 m3)
C & E Loss (m) Cum SA (1000 m2)
CULVERT
RIVER: pipe5
REACH: one R5: 21.5
INPUT
Description:
Distance from Upstream XS .
Deck/Roadway Width = 453
Weir Coefficient = 1.44

Upstream Deck/Roadway Coordinates

num= 2

Elev Sta
64.43 5

Coeff Contr.
.1

Left OB Channel
0.013

0.00

Elev Sta
59.1@ [+]

Coeff Conlr.
1

Left OB Channel
0.0613
454.00
12.02
i2.02
14.98
4.00
1.25
3.01
1045.0
10.0L
2,42
3.02
10.78
2,99

454,00
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0.0c¢

Right OB

454.00



Sta Hi Cord Lo Cord

] 62.5

Sta Hi Cord Le Cord
8 62.5

Upsiream Bridg=s Cross Section Data

Station Elevation Data num— [
Sta Elev Sta Elev Sta Elev 5ta Elev Sta Elev
0 62.5 2 62.5 2 69.16 6 59.16 o 62.5
8 62.5
Manring's n Values num— 3
Sta n val Sta n Val Sta n val
0 .013 2 013 & .013
Bank Sta: Lelft Right Coeff Contr. Expan.
2 6 .1 .3
Downstream Deck/Readway Coordinales
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 60.2 8 60.2
bDownstream Bridge Cross Section Data
Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta klev
0 60.2 2 60.2 2 56.5 6 56.5 6 60.2
8 60.2
Manning's n Values num= 3
Sta n Val Sta n vVal Sta n Val
0 .013 2 .013 & .013
Bank 3Sta: Lefi Right Coeff Contr. Expan.
2 6 .1 .3
Upsiream Embankment side slope 0 horiz, to 1.0 vertical
Dovnstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95
Elevation at which weir [low begins 62.5

Energy head used in spillway design =
Spiliway height used in design =

‘feir crest shape = Broad Crested

Number of Culverts = 1
Culvert Namec Shape Rise Span
Colvert #1 Box 2.74 2.13

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 — Wingwall flared 30 teo V% deg.
Solution Criteria = Highest U.S. EG

Culverl Upstrm Dist Length Top n  Bottoem n  Depth Blocked Enirance Loss Coef
.5 453 .013 .013 0 .6
Upstream Elevation = 59.16
Centerline Statien —~ 4
Downstream Flevation = 56.5
Centerline Station = 4
CULVERT OUTPUT Profile W100 year Culv Group: Culvert #l1
¢ Culv Group {m3/s) 14,98 Culv Full Len {m) 256.37
# Barrels 1 Culv vel US (m/s) 4.10
O Barrel (m3/s) 14.98 Culv Vel DS (m/s) 2.57
F.G. US. (m} 62.25 Culv Inv E1 Up {m] 59.16
W.5. US. (m} ©2.17 Culv Inv E1 Dn {(m) 56.50
E.G. D8 {m} 60.23 Culv Frctn Ls (m) 1.22
W.5. D8 {m) 60.18 Culv Exit Loss (m) 0.28
Delta EG (m) 2,01 Culv Entr Loss (m) 0.31
Delta WS (m) 1.9% Q Welr (m3/s)
E.6. IC (m) 61.92 Weir Sta Lft (m}
E.G. OC {(m) 62.25 Weir Sta Rgt (m)
Culvert Control Cutlet Weir Submerg
Culv WS Inlet (m) 60 .87 Weir Max Depth (m)
Culv WS Outlet (m) 59.24 Weir Avg Depth (m)
Culv Nml Depth {m) 1.61 Weir Flow Area {(mZ2)
Culv Crt Depth {m) 1.71 Min El1 Weir Flow (m) ©2.50
CROSS SECTION
RIVEK: pipeb
REACH: one R3; 21.1
INpUT
Description:
Station Elevaticn Data num= &
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 60.2 2 60.2 2 56.5 6 56.5 6 60.2
B 60.2
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fanning’s n Values num= 3

Sta n Val Sta n val Sta n Val
o] .013 2 .013 & .013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
2 6 1 1 1 1 .3

CROSS SECTION OUTPUT Profile #100 year

E.G. Elevy {m) 60.23 Element Left OB Channel Right OB
Vel Head [m) G.05 Wt. n—Val. ¢.013

W.5. BElev {m) 00.18 Reach Len. (m) 1.00 1.00 1.00
Crit w.5. [m) Flow Area (m2) 14.72

E.G. Slope {m/m} 0.000124 Area (m2) 14.72

Q Total (m3/s) 14.98 Flow [m3/s) 14.98

Top Width {m) 4.00 Top Width (m) 4.00

Vel Total (m/s) 1.02 Avg. Vel. (m/s) 1.02

Max Chl Dpth {m}) 3.68 Hydr. Dbepth (m) 3.68

Conv. Total (m3/s) 1346.0 Conv. (m3/s} 1346.0

Length Wid., {(m) 1.00 Wetted Per., {m) 11.36

Mir Ch E1 {m} 56,50 Shear (N/fm2) 1.57

Alpha 1.00 Stream Power {(N/m 3) 1.60

Frctn Loss {m) 0.00 Cum Volume (1000 m3) 4,71

C & FE Loss {m) 0.00 Cum SA (1000 m2) 1.17

Warning: The convevance ratio (upstream cenvevance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional ¢ross sections.

CROS5 SECTICHN

RIVER: pipeb

REACH: one RS: 21
INPUT
Bescription:
Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
Q 60.2 i 60.2 L 56.5 ki 56.5 7 0.2
8 60.2
Manning's n Values num=
Sta n val Sta n val Sta n val
0 .013 1 .013 T .013
Bank Bta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1 ki 185 195 195 .1 .3
CROSS SECTION QUTPUT Profile #100 year
E.G. Elev {m} 60.23 Element Left OB Channel Right CB
Vel Head (mj 0.04 Wt. n—Val. G.013
W.5, Elev (m} 60.19 Reach Len. (m) 195.00 195.00 195.00
Crit W.5, (m) 57.54 Flow Area (m2) 22.13
E.G. Slope {m/m) 0.000071 Brea {mZ) 22.13
¢ Total (m3/s) 20.09 Flow {m3/s) 2G.09
Top Width (m) 6.00 Top Width {m} 65.00
vel Total (m/s) 0.91 Avg. Vel. (m/s) 0.91
Max Chl Dpth (m) 3.69 Hydr. Depth (m} 3.69
Conv, Total (m3/s) 2380.8 Conv. {m3/s) 2380.8
Length Wtd. im) 195.00 Wetted Per. (m) 13.38
Min Ch El {(m) 56.50 Shear {N/m2) 1.16
Alpha 1.00 Stream Power (N/m s} 1.05
Fretn Less (m) Cum Volume {1000 m3} 4.70
C & E Loss (m) Cum SA {1000 m2) 1.17
CULVERT
RIVER: pipeb
REACH: cne RS: 20.5
INPUT
Description:
Distance from Upstream XS = .9
Deck/Readway Width = 194
Weir Ceoefficient = 1.44
Jpstrean Deck/Roadway Cocrdinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Corad
0 60.2 8 60,2
Upstream Bridge Creoss Section Data
Station Elevation Data num= 6
Sta Elev Sta Elevw Sta Elev Sta Elev Sta Elev
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0 60.2 1 60.2 i 56.5 7 56.5 7 60.2

8 60.2
Manaing's n Values nui= 3
Sta n val Sta n val Sta n Val
0 L013 1 .013 1 Q13
Bank Sta: Left Right Coeff Contr. Expan.
1 7 .1 .3
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 [ 8 60
Downstream Bridge Cross Section Data
Station Elevation Dala num— 6
SLa Elev Sta Elev 5ta Elev Sta Elev S5ta Elev
9] 60 1 60 1 55.5 7 55.5 7 60
8 60
Manning's n Values nui= 3
Sta n Val Sta n Val Sta n Val
0 013 1 .013 7 -013

Bank Sta: Left Right Coeff Contr. Expan.
1 f i 3

Upstream Fmbankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for welr flow .55

Elevation at which weir flow begins = 60.2

Energy head used in spiliway design =

Spillway height used in design =

Weir crest shape = Broad Crested

mumber of Culverts — 1

Culvert Name Shape Rise Span
Culvert #1 Box 3.35 3.35
THWA Chart # 8 - flared wingwalls
FHWA Scale 1 — Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S5. EG
Culvert Upstrm Dist Length Top n Dottom n Depth Blocked fntrance Loss Coef Ezit Loss Coef
.5 194 .013 .013 0 .6 1
Upstream Elevation = 56.5
Centerline Station = 4
Downsiream Elevation = 55.5
Centerline Station = 4

CULVERT CUTPUT Profile #100 year Culv Group: Culvert #1

Q Culv Group (m3/s) 20.03 Culv Full Len (m) 194 .00
# Rartels 1 Culv vel US (m/s) 1.78
¢ Barrel (m3/s) 20.03 Culv Vel DS (m/s) 1.78
.G, US, (m) 60.23 Culv Inv E1 Up {m) 56.50
W.5, 08, [(m]) 60.19 Culv Inv E1 Dn {m) 55.50
E.G. DS (m) 59_87 Culv Frcin Ls {(m) 0.13
¥.5. DS (m} 59.84 Culv Exit Loss {(m) Q.13
Delta EG (m) 0.386 Culv Entr Loss (m) 0.10
Delta WS (m) 0.35 g Weir (m3/s) 0.06
E.G. IC (m) 58.9¢6 Weir Sta LIL (m) 0.00
E.G. OC {(m) 60.23 Weir S5ta Rgt (m} g.00
Culvert Control Qutlet Welr Submerg 0.00
Culv WS Inlet [m} 55.85 Weir Max Depth (m) 0.03
Culv WS Outlet {m) 58.85 Weir Avg Depth (m} 0.03
Culv Mml Bepth {m) Weir Flow Area {m2) 0.24
Culv Crt DRepth {m} 1.54 Min El1 Weir Flow (m} 60.20

Warning: During the culvert inlet computations, the program could not balance the culvert/weir flow. The
reported inlet energy grade answer may not be wvalid.

CROS5 SECTION

RIVER: pipes

REACH: one RS: 20
INFUT
Description:
Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 60 1 60 1 55.5 ? 55.5 7 60
B 60
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
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] .013 1 .013 T .013
dank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1 7 4] 0 [} .1 .3
CROSS SECTION OUTPUT Profile #100 year
E.G. Elev (m} 58.87 Element Left OB Channel Right OB
Vel Head (m)} 0.03 WL. n-Val. 0.013
W.S. Elev {(m) 59.84 Reach Len. {m} 0.00 0.00 0.00
Crit W.5, {(m} Flow Area {m2)} 26.03
5.G6. Slope {m/m) 0.000047 Area (m2) 26.03
¢ Total (m3/s) 20.09 Flow {m3/s) 20.08
Top Width (m) 6.00 Top Width (m) 6.00
Vel Total (m/s} 0.7%71 Avg. Vel. (m/s) 0.77
Maxz Chl Dpth (m) 4.34 Hydr. Depth (m} 4.34
Conv. Total (m3/s) 2933.4 Conv. {m3/s) 2933.4
Length Wtd. (m) 0.00 Wetted Per. (m) 14._68
Min Ch E1 {(m} 55.50 Shear (H/m2) 0.82
Alpha 1.00 Stream Power (N/m s) 0.63
Frcin Loss (m) .00 Cum Volume (1000 m3)
C & F Loss {(m) .01 Cum SA (1000 m2)}
CROSS SECTION
RIVER: pipel
REACH: two RS: 5
INPUT
Descriplion:
Station Elevation Data num= 4
S5ta Elev Sta Elcv Sta Elev Sta Elev
0 77.4 2.13 76.34 3.04 76.31 5.17 77.4
Manning's n Values num= 3
Sta n Val Sta n val Sta n Val
o .013 0 .013 5,17 .013
Zank Sta: Left Right Lengths: Left Channel Right Coeff Centr. Expan.
o] 5.17 160 160 160 .1 .3
CROSS SECTION OUTPUT Profile #100 year
E.G. Elev {m} 76.76 Elemenl: LeFlL OB Channel Right OB
Vel Head (m) 0.11 Wi, n-val, 0.013
W.5. Elev {m) 76.65 Reach Len, [m) 160.00 160.00 160.00
Crit W.5. (m) 76.65 Flow Area (m2) Q.47
FE.G. Slope {m/m) 0.003043 Area {m2) 0.47
O Total (m3/s) a.70 Flow {m3/s) 0.70
Top Width (m) 2.15 Top Width (m) 2.15
Vel Total (m/s) 1.48 Avg. Vel. (m/s) 1.48
Max Chl Dpth (m) 0.31 Hydr. Depth {(m) G.22
Conv. Total {m3/s) 12.7 Conv. (m3/s) 12.7
Length Witd. {m) 163.060 Wetted Per. (m) 2.30
Min Ch EI {m) iH.34 Shear (N/mZ) 6.15
Alpha 1.00 Stream Power (N/m s) 9.09
Frein Loss {m} .37 Cum Volume (1000 m3) 6.%0
C & E Loss {m} 0.05 Cum SA (1900 m2) 3.11
Warning: The energy cgquation could not be balanced within the specified number cof iterations. The
program uscd critical depth for the water surface and centinued on with the ealculations.
Warning: The velocity head has changed by more than 0.5 ft {0.15 m}. This may indicate the need for
additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additicnal cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross secticn.
This may indicate the need for additicnal cross sectiaons.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical

This indicates that there is
The program defaulted to critical depth.

depth, the calculated water surface came back below critical depth.
not a valid subcritical answer.

CROS5 SECTION

RIVER: pipel

REACH: two R9: 4.5
_NPUT
Description:
Station Elevaticn Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 73.23 2.13 72.17 3.04 72.17 5.17 73.23
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
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0 .013 0 .013 5.17 .013
3ank Sta: Left Right Lengths: Left Channcl Right Coeff Contr. Expan.
0 5.17 145 145 145 | .3
CROSS SECTION OUTPUT Profile #100 year
E.G. Elev {m) 75.13 Element Left OB Channel Right OB
Vel Head {m) 1.73 Wt. n—vVal, g.013
W.5. Elev {(m) 73.40 Reach Len. {(m) 145.00 145.00 145.00
Crit W.8. (m) 73.90 Flow Area (m2) 4.11
E.G. Slope {m/m) 0.009556 Area {m2)} 4,11
¢ Total (m3/s) 23.95 Flow {m3/s) 23.95
Top Width (m} 5.17 Top Width (m} 5.17
Vel Total (m/s) 5.83 Avg. Vel. (m/fs) 5.83
Max Chl Dpth {m) 1.23 Bydr. Depth (m} 0.79
Conv. Total {m3/s) 245.0 Conv. {(m3/s) 245.0
Lenglth Wid. {m) 145.00 Wetted Per. {(m} 6.01
Min Ch E1 (m) 72.17 Shear {N/mZ2) 64.02
Alpha 1.00 Stream Power (N/m s) 373,42
Frotn Loss (m) 1.446 Cum Volume (1000 m3) 6.23
C & E Loss (m} 0.16 Cum SA (1000 m2) 2,52

Warning:

The cross-secition end points had to be extended vertically for the compuled water surface.

Warning: The velecity head has changed by more than 0.5 ft
additional cross sections.

The conveyance ratioc [upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicale the need for additional cross sections.

The energy loss was greatcer than 1.0 £t (0.3 m). between the currenlk and previous cross secltion.

(0.15 m). This may indicate the nced for
Rarning:

Warning:

This may indicate the need for addilional cross sections.

CROSS SECTION

RIVER: pipel

REACH: two R5: 4.1
INPUT
Description:
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 69.4 2,13 6B.34 3.04 68.34 5.17 65.4
Manniang's n Values num= 3
Sta n Val Sta n Val Sta n val
0 .013 0 .013 5.17 .013
Bank Sta: Left Right Lengths: Left Channcl Right Coeff Contr. Expan.
o] 5.17 1 1 1 .1 .3
CROSS SECTION OUTPUT Profile #100 year
E.G. Elev [m} 72.81 Elament Left OB Channel Right OB
Vel Head (m) 3.47 Wt. n-val. 0.013
W.5. Elev (m} £9.34 Reach Len. (m} 1.00 1.00 1.00
Crit W.8, (m} 10.07 Flow Area {m2} 2.90
E.G. Slope (m/m) 0.026228 Area [m2) 2.80
0 Total {m3/s) 23.95 Flow (m3/s) 23.85
Top Width (m) 4.92 Top Width {m) 4.92
vel Total {m/s) 8.25 Avg. Vel. (m/s) B.25
Max Chl Dpth (m) 1.00 Hydr. Depth {(m) 0.59
Cony, Total (m3/s) 147.9 Conv. {m3/s) 147.9
Length Wtd. (m) 1.00 Wetted Per. {m) 5.38
Min Ch E1 {m) 68 .34 Shear (N/m2) 138.66
Alpha 1.00 Stream Power (N/m s} 1144.17
Fretn Less {m) 2.16 Cum Volume {1000 m3) 5.73
C & E Loss {m) 0.17 Cum S& ({1000 m2) 1.79
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than

Warning:

0.7 or greater than 1.4,

Warning:

This may indicate the need for additional cross sections.

CROSS SECTION

IVER: pipel

This may indicate the need for additional cross secticns,
The enerqgy loss was greater than 1.0 £t (0.3 m). between the current and previous cross section,

REACH: two RS: 4
INPUT
Descripticn:
Staticn Elevation Data num= [+
Sta Elew Sta Elev Sta Elev Sta Elev Sta Elev
0 70 2 70 2 £6.36 6 66.36 [ 10
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8 0

Manning's n Values num=
Sta n Val Sta n Val
0 L0133 2 .013
Bank Sta: Left Right Lengths:
2 &

CROSS SECTION QUTPUT Profile #100
E.G. Elev {m) 69.93
Vel Head (m}) 0.16
W.S. Elev [m] 69.77
Crit W.S. (m) 67.90
F.G. Slope (m/m) 0.060383
Q Total (m3/s) 23.905
Top Width (m) 4.00
vel Tetal (m/s) 1.76
Max Chl Dpth (m) 3.41
Conv. Total (m3/s) 1224.5
Length Wed., {m) 221.00
Min Ch K1 (m) £6.36
Alpha 1.00

Frctn Toss (m)
C & & Loss {m)

Note:

CULVERT

RIVER; pipel

REACH: two RS: 3.8
INPUT

Description:

Distance from Upstream XS = .9
Deck/Roadway Width = 220
Jeir Coefficienl = 1.44

Jpstream Deck/Roadway Coordinates

3
Sta n Yal
6 .013

Teft Channel
221 221

Right
221

year

Element
Wt. n-Val.
Reach Len.
Flow Area
Area {m2)
Flow {m3/s)

Top Width {m}
Avg., vel., {(m/s)
Hydr. Depth (m}
Conv. {m3/s}
Wletted Per.
Shear (N/m2)
Stream Power (N/m s}
Cum Volume {1000 m3)
Cum SA {1000 m2)

(m)
(m2})

(m)

Coeff Contr.
.1

Left OB

221.00

num-— 2
Sta Hi Cord Lo Cord Sta Ui Cord Lo Cord
0 70 8 70
Upstream Bridge Cross Section Data
Staticn Elevation Dala num= [
Sta Elav Sta Blev Sta Elev Sta Elev Sta
0 70 2 70 2 86.36 6 66.36 6
8 70
Manning's n Values num= 3
Sta n vVal Sta n Val S5ta n Val
] .0L3 2 .013 [ .013
Bank Sta: Left Right Coeff Contr. Expan.
2 3] .1 .3
Dovnsltream Deck/Roadway Coordinates
nur= 2
Sta Hi Cord Lo Cord Sta i Cord Lo Cord
0 67 i) 67
Downstream Bridge Cross Section Data
Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 67 2 67 2 63.66 3 63.66 6
8 &7
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .013 2 .013 6 .013
Bank Sta: Left Right Coeff Contr. Expan.
2 6 .1 .3
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
faximum allowable submergence for weir flow = .95
Jlevation at which weir flow begins = 70

Energy head used in spillway design
Spillway height used in design
Weir crest shape

Mumber of Culverts = 1

Culvert Hame Shape Rise

Broad Crested

Span

Page 14 of 43

Expan.

.3

Channel

Elev
10

Elev
67

Right OB
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Hydraulic jump has occurred between this cross section and the previous upstream sectien.



Culvert #1 Box 2.74 2.74

"HRA Chart $# 8 - flared wingwalls

THWA Scale # 1 -~ Wingwall flared 30 to 75 deg.
Selution Criteria = Highest U.5. FG

Culverl Upstrm Dist Length Top n Rottom n  Depth Blocked Fntrance Loss Coef Exit Loss Coef
.5 220 .013 .013 0 .6 1
Upstream Elevation = 66.36
Centerline Station = 4
Downstream Elevation = 8£3.66
Centerline Station = 4

CULVERT QUTPUT Profile #1000 year Culv Group: Culvert #]

Q Culwv Group {m3/s) 23.95 Culvy Full Len (m}) 15,11
# Barrcls 1 Colv Vel U5 (m/s) 4.41
Q Barrel {(m3/s) 23.95 Culv vel D5 (m/s) 2.19
E.G. US. {(m) 69.493 Culv Inv El Up (m) 66.36
W.3. U3. {m} 69,77 Culv Inv E1 bo (m) 63.66
E.G. D3 {m) 67.01 Culvy Frckn Ls (m) 1,589
W.5. DS {m} 66.83 Culv Exit Loss (m) 0.34
belta EG {m) 2.92 Culw kntr Leoss (m} 0.59
Pelta W3 {m) 2,85 Q Weir (m3/s)

E.G. IC {m) 69.56 Weir $ta Lft (m)

E.G. OC {m) 69.83 Weir S5ta Rgl (m)

Culvert Cantrol Outlet Weir Submerg

Culv WS Linlet {(m) 68.34 Weir Max Depth (m}

Culvy W5 OQutlet (m) 66.40 Weir Avg Depth {(m}

Culv Nml Depth (m) 1.33 Weir Flow Area (m2}

Culv Crt Depth (m) 1.98 Min E1 Weir Flow (m) 70.00

CROSS SECTION

RIVER: pipel

REACH: two RS: 3.51
THPUT
Description:
Station Elevation Data num— [3
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
¢} 61 2 67 2 63.066 [ 63.66 6 67
8 67
Manning's n Values num= 3
Sta n val Sta n val Sta n vVal
0 .013 2 L013 [ .013
Bank Sta: Left Right Tengths: Leit Channel Right Coeff Contr. Expar.
2 [ 1 1 1 .1 3

CROSS SECTION QUTPUT Profile 100 year

E.G. Elev (m) 67.01 EBElement Left OR Channel. Right OB
Vel Head [m) 0.18 Wt. n-vVal. 0.013

W.5. Elev [m) 66.83 Reach Len. (m} 1.Q0 1.00 1.00
Crit W.s,. {m) Flow Area {(m2} 12.66

E.G. Slope (m/m) 0.000461 Area (mZ) 12.66

¢ Total {m3/s) 23.95 Flow (m3/s) 23.95

Top Width (m) 4.00 Top Width {m) 4,00

Vel Total (m/s) 1.89 Avg, vel. {m/s) 1.89

Max Chl Dpth {(m} 3.17 Hydr. Depth (m) 3.17

Conv. Total {(m3/s) 1115.4 Conv. {(m3/s) 1115.4

Length wWtd. (m) 1.00 Wetted Per. (m) 10.33

Min Ch E1 (m)} 63.66 Shear {(N/m2) 5.54

Alpha 1.00 Stream Pcwer (N/m s) 10.48

Frctn Loss (m) 0.00 Cum Velume (1000 m3) 2.81

C & E Loss (m) 0.00 Cum SA (1000 m2} 0.90

CROSS5 SECTION

RIVER: pipel

REACH: two RS: 3.5
INPUT
Description:
Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 67 2 67 2 63.2 6 63.2 o 67
8 a7
Manning's n Values nuam= 3
Sta n Val Sta n Val Sta n val
0 .013 2 .013 6 .013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
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2 6 224 224 224 .1 .3

CROSS SECTION QUTPUT Profile 100 year

E.G. Elev [(m) 67.00 Element Left OR Channel Righl OB
Vel Head (m) 0.17 Wk, n-Val. Q.013

W.5. Flev (m] 66.84 Reach Len. (m} 224.00 224,00 224.00
Crit W.5. (m} 64.84 Flow Area (m2) 14,54

E.G. Slope (m/m) 0.000395 Area (m2) 14,54

0 Toltal {m3/s} 26.36 Flow {m3/s) 26.30

Top Width (m) 4.00 Top Width {m) 4.00

Vel Total {m/s) 1.81 Avg. Vel. (m/fs) 1.81

Max Chl Dpth (m} 3.64 Hydr. Depth {(m} 3.64

Conv. Total (m3/s} 1325.6 Conv, (m3/s} 1325.6

Length Wid. (m) 224.00 Wetted Per. {m) 11.27

Min Ch El1 {m) 63.20 Shear (N/m2) 5.00

Alpha 1.0C Stream Power (N/m s) 9.07

Frctn Loss {m) Cum Volume (1000 m3) 2.80

C & B Loss {m) Cum SA (1000 m2) G.90

CUOLVERT

RIVER: pipel

REACH: two RS: 3.3
TNPUT
Descriplion:
Distance from Upstream X5 = .5
Deck/Roadway Width = 223
Weir Cocfficient = 1.44
Upstream Deck/Roadway Ccordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 a7 8 67

Upstream Bridge Cross Secltion bata

Station Elevation Data num== 6
Sta Elev Sta Flev Sta Elev Sta Elev Sta Elev
0 67 2 67 2 63.2 6 63.2 [ &7
8 67
Manning's n Values num= 3
Sta n val Sta n Val Sta n Val
0 .0L13 2 .013 6 .013
Bank Sta: Leflt Right Coeff Contr. Expan,
2 6 .1 .3
Downstream Deck/Roadway Coordinates
num= 2
Sta i Cord Le Cord Sta Hi Cord Lo Cord
0 £9.5 g 59.5
Pownslream Bridge Cross Section Data
Station Elevaltion Dala num= [
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
] 59.5 2 53.5 2 56.16 6 56.16 G 58.5
g 59.5
Manning's n Values num= 3
Sta n Val Sta n val Sta n val
0 .013 2 L0132 6 .013
Bank Sta: Left Right Coeff Contr. Expan.
2 [ i .3
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .85
Elevation at which weir flow begins = 67
Energy head used in spillway design =
Spillway height used in design =
Weir crest shape = Broad Crested
Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert %1 Box 2.74 2.74

FUWA Chart 4 8 - flared wingwalls

FHWA Scale # 1 - Wingwall flared 30 te 75 deg.

Seolution Criteria = Highest U.3. EG

Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef

.5 223 .013 .013 0 .6 1
Upstream Elevation = 63.2
Centerline Station = 4
Downstream Elevation = 56.16
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Conteyline Station — 4
SULVERT OUTPUT Profile #3100 year
Q Culv Group (m3/s} 26.36
# Barrels 1
0 Barrel (m3/s) 26.36
F.G. U3. {m} 67.00
W.5. 0S. {m) 66.84
E.G. DS {(m) 59.09
W.5. DS {m) 58.77
Delia EG (m) 7.91
Deita WS (m) 8.07
F.G. IC [(m) 66.82
E.G. 0C {m) 67.00
Culvert Contreol Outlet
Culv WS Inlet {m} 65.31
Culv WS Outlet {m) 57.20
Culv Nml Uepth (m) 1.01
Culv Crt Depth (m) 2,11
Noete:

CROSS SECTICN

RIVER: pipel

REACH: two
INPUT
Descripbion:
Station Elevatio
S5ta Elev
0 59.5
8 59.5
Manning's n Valuw
Sta n Val
0 .013
3ank Sta: Left
2

RG: 3
n Data num=
Sta Elev
2 9.5
a5 num-—
Sta n Val
2 .013
Righl: Lengths:
G

Culv Group: Culvert
Culv Full Len
Culv Vel US [m/3)
Culvy Vel DS (m/s)
Culv Inv 1 Up {m)
Culv Inv E1l bn {m)
Culv Freltn Ls {m)
Culv Exil Loss (m)
Culv Entr Loss (m)

O Weir (m3/s)

Weir Sta Lft (m!
Weir Sta Rgt (m}
Welir Submerg

Weir Max Deplh (m)
Weir Avg Depth (m)
Weir Flow Arca (n?}
Min El1 Weir Flow (m)

{m)

6
Sta Elev Sta
2 56.16 6
3
Sta n Val
6 .013
Left Channel Right
0 0] 0

CROSS SECTION OUTPUT Profile #100 year

E.G. Elev (m)
Vel Head {m)
W.3. Elev {(m}
Crit W.5. {m}

F.G. Slope {m/m)

Q Tatal {m3/s)
Top Width {m)
Vel Total {m/s

Max Chl Dpth (m)

Conv. Total {m
Length Wid. {m
Min Ch El@ (m)
Alpha
Frcin Loss
C & E Loss

{m)
(i)

Warning:

CROS5 SECTION

RIVER: pipel

REACH: one
INPUT
Description:
Station Elevatio
Sta Elev
)] 59.5
12 59.5
Mamning's n Valu
Sta n Val
8] .013
Bank Sta: Left
1

58.08
Q.32
58.77

0.000913
26.36
4.00
) 2.53

3/s)
) 0.00

RS: 2
n Data nums=
Sta Elev
1 59.5
es rnum=
Sta n Val
1 .013
Right Lengths:
11

Element

Wt. n-Val.
Reach Len. (m}
Flow RArea (m2}
Area (m2}

Flow {(m3/s)
Top Width (m}

Avg. Vel, {(m/s)
Hydr. Depth (m}
Conv. {(m3/s)

Wellted Per.
Shear {N/m2)
Stream Power (N/m s)
Cum Velume (1000 m3)
Cum SA (1000 m2}

(m}

6
Sta Elev Sta
1 54.7 11
3
Sta n Val
31 .013
Left Channel Right
205 205 205

CROSS SECTION QUTPUT Profile #100 year

#1

During the supercritical calculatiens a hydraulic jump

The velocity head has changed by more than 0.5 ft (0.15 m}.
additional cross sections.

67.00

Elev Sta
56.16 6

Coeff Contr.
.1

Left OB C

0.00

Elev Sta
54.7 11

Coeff Contr.
.1
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Expar .
.3

hannel
0.013
0.00

Elev
59.5

Exparn.
.3

Righl OB

0.

occurrad at the oullet of {leaving)

00

This may indicate the need for

the culvert.



E.G. Elev (m} 5%.03 Element Left OB Channel Right OB

Vel Head (m) 0.12 Wt. n-Val. 0.013
W.S. Elev (m) 58.91 Reach Len. ({m) 205.00 205.00 205.00
Crit W.S. (m) 56.31 Flow Area [m2) 42.13
E.G. Slope {m/m} 0.000131 Area (m2) 42.13
Q ‘rotal {(m3/s) 64.42 Flow (m3/s) 6d4.42
Top Width {m} 10.00 Top Width (m) 10.00
Vel Total {(m/s) 1.53 Bvg. Vel. (m/3) 1.53
Max Chl Dpth (m} 4.21 Hydr. Depth {m) 4.21
Conv. Total {(m3/s) 5625.2 Conv. (m3/s) 5625.2
Length Wtd. {m) 205.00 Wetted Per. (m) 18.43
Min Ch E1 (m) 54.70 Shear (N/m2} 2.94
Alpha 1.00 Stream Power (N/m s) 4.50
Frcln Loss (m) Cum Volume {1000 m3} 14,43
C & E Less [m) Cum 3SA (1000 m2) 5.87
CULVERT

RIVER: pipel

REACH: one RS: 1.8
INPUT
Description:
Distance from Upstream XS5 — .5
Deck/Roadway Width = 204
Weir Coeificient = 1.44
Upstream Deck/Roadway Coordinates
num= z
Sta H1 Cord T.o Cord Sta Hi Cord Lo Cord
0 59.5 12 58.5
Upstream Bridge Cross Secticon Data
Station Elevation Data num-— 6
S5ta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 59.5 1 59.5 1 54.7 11 54,71 11 59.5
12 59.5
Manming's n Values num= 3
Sta n Val Sta n val Sta n Val
o .013 1 013 11 L0113
Bank Sta: Left Right Coeff Conir. Expan.
1 11 L1 .3

Downslrean Deck/Roadway Coordinates

num= 2
5ta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 58,1 12 58.1
Downstream Bridge Cross Sectien Data
Station Elevatien Data num= 6
Sta Elev Sta Elew Sta Elev Sta Elev Sta Elev
0 58.1 1 58.1 1 54.15 11 54.15 11 58.1
12 58.1
Manning's n Valucs MU= 3
Sta n val Sta n Val Sta n Val
0 L0123 i .013 11 .013
Bank Sta: Left Right Coeff Contr. Ezpan.
1 11 1 3
Upstream Embankment side slope = ¢ horiz. to 1,0 wertical
Downstream Embankment side slope = 0 horiz, to 1.0 vertical
Maximum allowable submergence for weir flow = L05
Flevaticn at which weir flow begins = 59.5

Energy head used in spillway design =
Spillway height used in design =
Weir crest shape = Broad Crested

Number of Culverts = 1
Culvert HName Shape Rise Span
Culvert #1 Box 2.74 3.33

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 — wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.5. EG

~uivert Upstrm Dist  length Top n  Bottom n  Depth Blocked Entrance Loss Coef Exit Loss Coet
.9 204 .013 .013 0 .6 i3
Number of Barrels = 2
Upstream Elevation = 54.7
Centerline Stations
Sta. Sta.
3.87 8.13
Downstream Elevation = 54.15

Centerline Stations
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Sta. Sta.
3.87 §.13
COLVERT QUTPUT Prolfile #100 year Culyvy Group: Culvert #1
0 Culv Group (m3/s) 64 42 Culv Full Len {m} 204.00
i Barrels 2 Culv Vel US [(m/s} 3.51
Q Barrel {m3/s} 32.21 Culv Vel D8 [m/s} 3.51
E.G. U5, {m) 59.03 Culy Inv E1 Up {m} 54.770
w.5. Us. (m) 58.91 Culvy Tnv E1 Dn {m) 54.15
E.G. D5 (m) 57.61 Culv Frctn Ls (m) 0.62
W.5. DS (m) 57.41 Culv Exit Loss {m) 0.43
Delta EG {m) 1.42 Culv Entr Loss {(m) 0.38
Delta WS {(m) 1.50 Q Weir (m3/s}
E.G. IC (m}) 58.35 Weir Sta LIt (m)
E.G. 0C {m} 59.03 Weir Sta Rgt (m)
Culvert Control Outlet Weir Submerg
Culv W5 Inlet {(m) L7.44 Weir Max Depth (m)
Culv WS Outlet (m) 56.89 Weir Avg Depth {(m)
Culv Mml Depth ({m) Weir Flow Arca (m2)
Culv Crt Depth (m) 2.11 Min E1l Weir Flow {m) 52.50
CROSS SECTICN
RIVER: pipel
REACH: one rRS: 1,51
INPLT
Description:
Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 58.1 1 58.1 1 54.15 11 54.15 11 58.1
iz 58.1
Manning's n Values num= 3
Sta n Val Sta n val Sta n Val
4] .013 1 .013 11 .013
Bank Sta: Left Right lenglths: Left Channel Right Coeff Contr. Expan.
1 11 1 1 1 1 .3
CROSS SECTICN QUTPUT Profile #100 year
E.G. Elev (m) 57.61 Element Left OB Channel Right OB
Vel Head (m) 0.20 Wi, n-val. 0.012
W.S. Hlev (m} 57.11 Reach Len. {m) 1.00 1.00 1.00
Crit w.5. (m} Flow Area {mZ2) 32.62
E.G. Slope (m/m} 0.000266 Area {(mZ) 32.62
Q Total (m3/s) 64 _47 Flow [m3/s) 64.42
Top Width (m) 10.00 Top Width (m) 10.00
Vel Total (m/s) 1.97 Avg, vel, (m/s) 1.97
Max Chl Dpth (m) 3.26 Hydr., Depth (m) 3.26
Conv. Total (m3/s} 3948.5 Conv, ([m3/s}) 3948.5
Length Wtd. (m} 1.00 Wetted Per. {m) 16.52
Min Ch E1 ({m) 54,15 Shear (N/m2) 5.15
Alpha 1.00 Stream Power {N/m s) ]0.18
Frctn Loss {m) 0.00 Cum Volume (1000 m3) B.76
C & E Loss {m) 0.00 Cum SA {1000 m2) 3.82
CROSS SECTION
RIVER: pipel
REACH: one RS: 1.5
INPUT
Description:
Statiocn Elevation Data numw= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 58.1 1 58.1 1 54.15 11 54.15 11 58.1
12 58.1
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .013 1 .013 11 .013
3ank Sta: Leit Right Lengths: Left Channel Right Coeff Ceontr. Expan.
1 11 167 167 167 L1 3
CROSS SECTION GUTPUT Prefile #100 vear
E.G. Elev (m) 57.61 Element Left OB Channel Right OB
Vel Head (m} 0.23 Wt. n-val. 0.013
W.S5. Elev {m) 57.38 Reach Len. ({m} 167.00 167.00 167.00
Crit W.5. {(m) 55.84 Flow Area (m2) 32.27
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k.G, Slope (m/m) 0.000311 Area (m2)
0 Total {(m3/s) 68.59 Flow (m3/s)
Top Width {m) 10.00 Top Width (m)
vel Tatal (m/s) 2.13 Avg. Vel. (m/s)
Max Chl Dpth (m} 3.23 Hydr. Depth (m)
Conv. Total {m3/s) 3B89.3 Conv. (m3/s)
Length Wid. {m) 167.00 Weited Per. (m)
Min Ch E1 (m) 54.15 Shear (N/m2}
Alpha 1.00 Stream Power (N/m s)
Frcin Loss ([} Cum Volume (1000 m3)
C & E Loss (m) Cum 5a (1000 m?)
CULVERT
RIVER: pipel
REACH: one R5: 1.2
INPUT
Descriplion;
Dis{ance from Upstream XS = s
Neck/Roadway Width 166
Weir Ceoefficient = 1.44

Upstream
num= 2
Sta Hi Cord Lo Cord

0 58.1

Deck/Reoadway Coordinates

Sta Hi Cord To Cord

Upstream Bridge Cress Section Data

Station Elevation Data

Sta Elev
0 58.1
12 58.1
Manning's n Values
Sta n val
0 .013
Rank Sta: Left Right
1 11

Sta

Sta

Downstream Deck/Roadway Coordinates

num=

Sta Hi Cord Lo Cerd

0 57.3

Downstream Bridge Cross Section Data

Station Elevation Data

Sta Elcv
0 57.3
12 57.3

Mamning's n values

Sta n val

0 .013
Bank Sta: Left Right
i 11

Upstream Embankment side slope =
Downstream Embankment side slope =
Mazimum allowable submergence for weir flow =
Elevation al which weir flow begins =

Sta

Sta

12 58.1
num=
Elev Sta Elev Sta
58.1 1 54,145 11
num= 3
n Val Sta n Val
.013 11 L0713
Coeff Contr, nxparn.
.1 .3
Sta Hi Cord Lo Cord
12 57.3
num= 6
Elev Sta Elev Sta
57.3 1 $3.85 11
num= 3
n vVal Sta n val
.013 11 .013
Coeff Contr. Expan.
.3
0 horiz.
0 horiz.
.95
58.1

Energy head used in spillway design =

Spillway height used in design =
= Broad Crested

Weir crest shape
Number of Culverts =

Culvert Name
Culvert #1

Shape

Box

Rise
3.35

Span
3.96

FHWA Chart # 8 - flared wingwalls
FHEA Scale # 1 -~ Wingwall flared 30 to 75 deg.

Solution Criteria =

Culvert Upstrm Dist Length Top n  Bottom n Depth Blocked
.5 166 .013 .013 Q
Number of Barrels = 2
Upstream Elevation = 54,15
“enterline Stations
Sta. Sta.
3.87 8.13
Dowvnstream Elevation = 53.85
Centerline Stations
Sta. Sta.
3.87 8.13
CULVERT QUTPUT Profile #100 year Culv Group: Culvert #1

Highest U.S. EG

Elev Sta
94.15 11
Elev Sta
53.85 11

.6
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Q Culv Group (m3/s) 68.59 Culv Full Len (m)
# Barrels 2 Culv Vel US {(m/s)
¢ Barrel {m3/s) 31.30 Culv Vel D3 {m/s)
E.G. US. {m) 57.061 Culv Inv EI Up {(m)
W.5. US. {m) 57.38 Culv Inv £} Dn {(m)}
E.G. DS {m) 56.38 Culy Frctn Ls {(m}
W.S. D8 (m) 55.53 Culy kzit Loss (m}
Della EG (m) 1.23 Culy Entr Loss {(m}
beikta WS (m) 1.84 Q Weir [m3/s)
E.G. IC {m) 57.32 Weir Sta Lft (m)
EB.G. 0OC {m) 57.61 Weir Sta Rgt (m)
Culvert Control Outlet Weir Submerg
Culv WS Inlet {(m) 56.50 Weir Max Depth {m)
Culy WS Qutlet (m) 55.82 Weir Avg Cepth {m)
Culy Nml Depth (m) 2.48 Weir Flow Arca {m2}
Culy Crt Depth (m} 1.87 Min El1 Weir Flow {m}
CROSS SECTION
RIVER: pipel
REACH: one R5: 1
INPUT
Description:
Sitation Elevation Dala num= 6
Sta Eley Sta Elev Sta Elev Sta
0 57.3 1 57.3 1 53.8B5 11
12 57.3
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .013 i .013 11 .013
Bank Sta: Teft Right Lengths: Left Channel Right
1 11 1 1 1
CROSS SFCTTON OUTPUT Profile #100 year
F.G. Elev (m) 56.138 Filement,
Val iead {m) 0.84 Wi, n-val.
W.S. Elev [m) 55.53 Reach Len. (m)
Crit W.5. (m) 55.603 Flow Area (m?)
E.G. Slope (m/m) (. 002057 Nrea (m2)
Q Total (m3/s} 68.59 Flow {m3/s)
Top Width (m) 10.00 Top Width {m)
Vel Total (m/s) 4.07 Avg. Vel. (m/s}
Max Chi Dpth {m) 1.69 Hydr. Depth (m}
Conv. Total (m3/s) 1512.3 Conv. (m3/s)
length Wid. {(m) 1.00 Wetted Per. (m)
Min Ch Rl (m) 53.85 Shear (N/m2)
Alpha 1.00 Strecam Power (N/m s)
Frctn Loss (m}) 2.00 Cum Volume {1000 m3)
C & E Loss (m} 0.02 Cum SA (1000 m2}
Warning:

(Sl dy)
(=T == o 0 PV R )

[==]

(%]

58.10
Elev Sta El
53.85 11 57

Coeil Contr.
.1

EXpP

rLeft OR Channel
0.013
1.00
16.85
16.85
68.59
10.00
4.07
1.65

1.00

13.37

The energy equation could not be balanced within the specified number of iterations.

ev
.3

an .

Right OB

1.00

The

program used critical deplth for the water surifzace and conlbinued on with the calculations.

Warning:

depth, the calculated water surface came back below critical depth.

not a valid subcritical answer.

CROSS SECTICN

RIVER: pipel

REACH: one RS: 0.8
INPUT
Description:
Station Elevation Data num=
Sta Elev Sta Elev
0 55.15 1.5 53.65
Manning's n Values num=
Sta n Val Sta n Val
0 .013 0 .013
Bank Sta: Left Right Lengths:
0 11

CROSS SECTION OUTPUT

E.G., Elev {(m) 56,34
Vel Head {m) 1.20
W.S. Elev (m) 55.14

4
Sta Elev Sta
9.5 53.65 12
3
Sta n Val
11 .013
Left Channel Right
83 83 83

Profile #100 year

Element
Wt. n-Val.
Reach Len. [m)

Elev
55.15

During the standard step iterations, when the assumed water surface was set equal to critical

This indicates that there is

The program defaulted to critical depth.

Coeff Contr. Expan.
.1 .3
Left OB Channel Right OB
0.013
83.00 83.00 83.00
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Crii W.5. {(m) 55 .44 Flow Area {m2) 14.10
E.G. Slope {m/m) 0.00329¢6 Arca {mZ} 14,10
Q0 Total (m3i/s) 68.59 Flow {m3/s) 68.5%
Top Width (m) 10.87 Top Width (m) 10.97
Vel Total (m/s) 4.86 Avg. Vel. (m/s) 4.86
Max Chl Dpth (m) 1.49 liydr. Depth {m) 1.29
Conv. Total (m3/s) 1194.7 Conv. {m3/s) 1194.7
Length Wtd. (m} 83.00 Wetted Per. (m) 12.21
Min Ch EI (m} 53.65 Shear (N/m?2} 37.35
Alpha 1.00 Stream Powecr (N/m s} 1B1.64
Frcin Loss (m) 0.00 Cum Volume {1000 m3} 2.62
C & E Loss (m) 0.01 Cum SA (1000 m2} 2.13

Warning: The velocity head has changed by more than 0.5 £t (0.15 m).
additional cross sections.

CROS55 SECTION

RIVER: pipel

REACH: one RS: O,

INPUT

Description:

Station Elevation Data num= 4

Sta Elev Sta Elev Sta Flov Sta Elev
0 54.75 1.5 53.25 9.5 53.25 11 54.75
Manning's n Values nuf= 3
Sta n vVal Sta n val Sta n Val
0 .013 0 013 i1 .013
Bank Sta: Teft Right Lengths: Left Channel Right Coeff Contr. Expan.
0 11 114 il4 114 L1 .3

CR0OSS SECTION QUTPUT Profile #1000 year
E.G. Elev {m) 26.03 FElement Left OB Channel Right OR
Vel Head {m) 1.37 Wt. n-Val. C.013
W.S. Elev (m} 54.66 Reach Len. (m) 114,00 114.00 114.00
Crit w.5. {m) 55.04 Flow Area [m?) 13.23
F.G. Slope (m/m) 0.003577 Arca [(m2) 13.23
Q Total {n3/s) 68.59 Flow [(m3/s} 68.59
Top Width (m) 10.81 Top Width (m} 10.81
Vel Total {m/s) 5.18 Avg. Vel., (m/s) 5.18
Max Chl Dpth (m) 1.41 Hydr. Decpth (m) 1.22
Conv. Total {(m3/s) 1087.7 Conv. {m3/s) 1087.7
Length Wid. (m) 114.00 Welted Per. (m} 1%.98
Min Ch E1 (m} 53.25 Shear (N/m?) 43.08
Alpha 1.00 Stream Power (N/m s) 223.31
¥robn Loss (m) Q.30 Cum Volume (1000 m3) 1.48
C & ¥ Loss (m} 0.02 Cum SA {1000 m2) 1.23

This may indicate the need for

warning: The velocity head has changed by more than 0.5 £t (0.15 m). This may indicate the need for
additional cross sections.
Warning: The energy loss was grealer than 1.0 £t (0.3 m}. between Lhe current and previous cross section.

This may indicate the need for additionzl cross sections.

CROSS5 SECTTON

RIVER: pipel

REACH: one RS: G.2
INPOT
Description:
Station Elevaticn Data nun= 4
Sta Elev Sta Elev Sta Elev Sta Elev
¢ 54,2 1.5 92.7 9.5 52.7 i1 54.2
Manning's n Values num= 3
Sta n val Sta n Val Sta n val
o} .013 0 .013 11 .013
Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
0 11 o] 0 Q .1 .3
CROSS SECTION QUTPUT Profile #100 year
E.G. Elev {m) 55.54 Element Left CB Channel Right OB
Vel Head (m) 1.47 Wt. n-val. 0.013
#1.8. Elev {m) 54 .06 Reach Len. ({(m}
Crit W.8. (m} 54.49 Flow Area (m2) 12.75
E.G. Slope (m/m) 0.004439 Area (m2) 12.75
Q Total (m3/s} 68.59 Flow (m3/s} 68.59
Top Width {m) 10,72 Top Width (m) 10.72
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Vel Total (m/s)
Max Chl Dpth (m)
Conv. Total (m3/s)
Length Wid. (m)
dMin Ch E1 {m)
Alpha

Frctn Loss (m)

C & E Loss (m)

5.38 Avg. Vel. (w/s)
1.38 IIydr. Depth {m)
1029.45 Conv. {(m3/s}
Wetted Per. {m)
52.70 Shear [{N/m2}
1.00 Stream Power {(N/m s)
.48 Cum Volume (1000 m3)
G.01 Cum SA {1000 m2)

Warning: The energy loss was greater than 1.0 fL
This may indicale Lhe need for additional cross sectlons.

CROES SECTION

RIVER: pipe2

The energy equation covld net be balanced within the specified number of iteratiens,

5.38
1.19
1029.5
11.85
16.83
251.95

[0.3 m). between the current and previcus cross section.

Elev
69.4

Coeff Contr. Expan.

.1 .3

Left OB Channel
0.013
160.00
2.92
2.92
7.92
3.95
2.12

Right OB

160,00 160.00

0.74
155.8
4.85
14.48
39.33
3.55
1.73

The

program used critical depth for the water surface and continued on with the calculatiens.

The cross-section end points had Lo be extended wvertically for the compuled water surface.
{0.15 m).

This may indicate Lthe need for

is less than

This may indicate the need for additicnal cress sections.
The energy loss was grealer Lthan 1.0 £t (0.3 m}. between the current and previous cross section.

REACH: two RS: 12
1NPUT
Description:
Station Elevation Data ntm= 4
Sta Flev Sta Elev Sta Flev Sta
¢ 69.4 1.52 58.64 2.43 68 .64 3.95
Manning's n Values num= 3
Sta n Val Sta n vVal Sta n Val
0 .013 0 .013 3.95 .013
Bank Sta: Left Right Lengths: Left Channel Right
0 3.85 160 160 160
CROSS SECTION QUTPUT Profile #100 year
E.&. Elev (m) 70.05 Element
Vel Head (m) 0.38 Wi, n-vVal.
W.5. Blev (m) 68,67 Reach Len, (m)
Crit w.5. {m) 69.67 Flow Area (m2}
£.G. Slope (m/m) 0.00245¢ Area (m2)
Q Total (m3/s) 7.92 Flow {m3/s)
Top Width (m) 3.85 Top Width {(m)
Vel Total [(m/s) 2.72 Avg, Vel, {m/s)
Max Chl Dpth {(m) 1.03 Hydr. Depth {(m}
Conv. Total [(m3/s) 159.8 Conv. [(m3/s)
Length Witd. {(ml 160.00 Welkled Per. {m}
Min Ch El (m} 68 .64 Shear (N/m2)
Alpha 1.00 Stream Power (N/m s)
Frctn Loss ({m) 0.17 Cum volume (1000 m3)
C & E Loss (m) 0.07 Cum SA (1000 m2)
Warning:
warning:
Warning: The veleocity head has changed by more than 0.5 ft
additional cross sections.
Warning: The conveyance ralio (upstream conveyance divided by downstream conveyance)
0.7 or greater than 1.4,
Warning:
This may indicate the need for additicnal cross sections.
Warning: During the standard step iterations,

depth,

CROSS SECTIOHN

RIVER: pipeZ

REACH: two
INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 62,4 1.52
Manning's n Values
Sta n val Sta
0 013 0
3ank Sta: Left Right
0 3.95

ks: 11.1
num= 4
Elev Sta Elev
6l.64¢ 2.43 61.64
num= 3
n val Sta n Val
013 3.85 .013
Lengths: Leift Channel

1 1

CROSS SECTION OUTPUT Profile #1000 year

E.G. Elev {m)
Vel Head (m)
W.5. Elev (m)

68.27 Element
6.22 Wt. n-Val.
62 .05 Reach Len. [m)

Sta
3.85

Right
1

when the assumed water surface was sel equal to critical
the calculated water surface came back below critical depth.
not a valid subcritical answer.

This indicates that there is

The program defaulted to critical depth.

Elevw
2.4

Coeff Contr. Expan.
21 .3
Left OB Channel Right OB
0.013
1.00 1.00 1.00
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Crit W.S5. {m} 6Z2.07 Flow Area {(m2} 0.72
E.G. Slope {m/m} 0.124271 Area (m2) 0.72
Q Total (m3/s) 1,82 Flow (m3/s) 1.92
Top Width (m) 2.56 Top Widith {m} 2.56
Vel Total ({m/s) 11.05 Avg. Vel. (m/s) 11.05
Max Chl Upth {(m) 0.41 llydr. Depth (m} 0.28
Conv. Total [m3/s) 22.5 Conv. (m3/s) 22.5
Lenglh WiLd, (m) 1.00 Wetted Per. {(m) 2,76
Min Ch Bl (m) 61.64 Shear {N/m2) 316.89
Alpha 1.00 Stream Power (N/m s) 3500.79
Frcin Loss (m) 1.19 Cum Velume (1000 m3) 3.2¢6
C & B Loss (m) 0.58 Cum SA {1000 m2Z} 1.21

Warning: The velocity head has changed by more than 0.5 £t
additional cress scctions.

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less Lhan

0.7 or greater than 1.4, 7This may indicate the need for additional cross sections.

The energy loss was greater than 1.0 ft {0.3 m)., belween the current and previous cross section.
This may indicate the need for additional cross sections.

{0.15 m}. This may indicate the need for

Warning:

Warning:

CROSS SECTION

RIVER: pipeZ

REACH: two RS: 11
TNPUT
Pescription:
Station Elevaticn Data num= 3
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 63 3 63 3 60.58 5 60.58 5 63
8 63
Manning's n Values num= 3
Sta n vVal Sta a Val Sta n Val
o} 013 3 .013 5 .013
Bank Sta: Teft Right L.engths: Teft Channcl Right Ceeff Contr. Expan.
3 5 355 355 355 .1 .3
SROSS SECTION QUTPULI Prolfile #100 year
E.G. Elev {m) 68.04 Element Left CB Channel Right OB
Vel Head (m) 7.13 Wwt. n-val. 0.013
W.5. Elev (m} 60.91 Reach Len. {(m} 355.00 355.00 355.00
Crit W.5. (m} £€1.75 Flow Area {m2)} 0.7
E.G. Slope (m/m) 0.149494 Area [m?) 0.67
Q Total (m3/s) 7.92 Flow {m3/s) 7.92
Top Width (m) 2.00 Top Width {m) 2.00
Vel Total (m/s} 11.83 Avg., Vel. [m/s} 11.83
Max Chl Dpth {m) 0.33 liydr. Depth {(m} 0.33
Conv. Total (m3/s) 20.5 Conv. {(m3/s) 20.5
Length Wekd. (m) 355.00 Welled Per. {m} 2.67
Min Ch EL (m) 60.58 Shear {(N/m2} 367.71
Alpha 1.00 Slream Power {N/m s) 4349 .57
Frekn Loss (m) 0.14 Cum Volume (1000 m3) 3.26
C & B Loss {m) 0.0s Cum SA {1000 m2) 1.21

wWarning: The welocity head has changed by more than 0.5 ft (0.15 m}.

additicnal cross

CULVERY

RIVER: pipeZ

REACH: two
INPUT
Descripticon:

Distance from Upstream XS
Deck/Roadway Width
Weir Coefficient

sections.
R5: 10.5
= .5
= 354
= 1.44

Upstream Deck/Reoadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
Q0 63 8 &3
Upstream Bridge Cross Section Data
3tation Elevation Data nums= B
Sta Elev Sta Elev Sta Elev
0 63 3 63 3 60.58
8 63
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .013 3 .013 5 .013

Sta Elev Sta
5 60.58 5
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ank Sta: Left Right Coeff Contr. Expan.
3 5 W1 3
Dovinstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Corgd Sta Hi Cord Lo Cord
0 61.5 8 61.5
Bownsiream Bridge Cross Scction bata
Station Elevation Data num= 6
Sta Eleyv Sta Elev Sta Elev Sta
0 61.5 3 61.5 3 57.37 3
B8 61.5
Manning's n Values num—
Sta n Val Sta n Val sta n val
0 013 3 .013 5 .013
Bank Sta: Lefll Right Coeff Contr, Expan.
3 5 A .3
Upsiream Embankmenl side slope = O horiz
Downstream Embankment side slope = 0 heriz
Maximum allowable submergence for weir flow = .95

Elevaticn at which weir flow begins = 63
Buergy head used in spillway design -
Spillway height used in design =

Weir crest shape Broad Crested

Mumber of Culverts = 1
Culvert Name Shape Rise Span
Calvert #1 Circular 1.8

FEWA Chart 4 1 - Concrete Fipe Culvert
FHWA Scale # 1 - Sguare edge entrance with headwall
Solutien Criteria = llighest U.5. EG

Culvert Upstrm Dist Length Top n  Botiom n  Depth Block
.5 354 .013 .013 ¢}
Upstream Elevation = 60.58B
Centerline Station = 4
Jownstream Elevation = 57.37
Centerline Staticn = 4

CULVERT OQUTPUT Preofile #100 year Culv Group: Culvert #1
Q Culv Group (m3/s) 6.28 Culv Full Len {m)
¥ Barrels 1 Culv Vel US (m/s)
0 Barrel (m3/s} 6.28 Culv Vel DS (m/s)
E.G. US. [m) 68.04 Culv Inv E1 Up (m}
W.5. U5. (m) 68.04 Culv Inv E1 Dn {m}
5.6, DS (m} 61.09 Culv Frctn Ts {m)
W.S. DS {m) 61.03 Culv Exit Loss {m}
Delta EG (m) 6.95 Culv Enlkr Loss ({(m)
Pelta WS (m) 7.01 Q Welr (m3/s)
E.G. TC (m) Weir Sta Lft (m)}
E.G. OC (m) Weir Sta Rgt (m)
Culvert Contrel Qutlet Weir Submarg
Culy WS Inlet {m) $1.16 Weir Max Depth (m)
Culv W5 Quillet {m} 59.04 Weir Awg Depth (m)
Culv Nml Depth {m} Weir Flow Area (m2)
Culv Cri Depth (m) 1.41 Min El Weir Flow (m)

Note:
then assumed ncrmal depth at the ocutlet.
Note:

CROSS SECTION

RIVER: pipel2

REACH: twa RS: 10.1
INPUT
Degscripticon:
Staticn Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta
Q 61.5 3 61.5 3 57.37 5
8 61.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n val
c .013 3 .013 5 .013
Bank Sta: Left Right Lengths: Left Channel Right
3 5 1 1 1

Elev Sta
57.37 5

. to 1.0 vertical
. to 1.0 vertical

cd
.6

354.00
9.19
2.87%

60.58
57.37
3.96
0.42
2.58

0.00
8.00
C.00
0.27
0.27
2.18
63.00

Elev Sta
57.37 5

Coeff Contr. E
.1
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Elev
61.5

Entrance Loss Coef

Elev
61.5

2pan.

.3

1

During supercritical analysis, the culvert direct step method went to normal depth.

Exit Loss Coel

The program

During the supercritical calculations a hydraulic jump occurrad inside of the culvert.



CROSS SECT1ONM OUTPUT Profile #100 year

E.G. Elev {m) 51.09 Element Left OB Channel Right OB
Vel Head {(m) 0.06 WE. n—-Val. 0.013
W.5. Elev (m) 61.03 Reach Len. {m} 1.00 1.00 1.00
Crit W.5. (m} Flow Area (m2) 7.32
E.G. Slope (m/m) 0.000273 Area (m2) 7.32
0 Total (m3/s} 7.92 Flow (wm3/s8) T.92
Pfop Width (m) 2.00 Top Width (m] 2.00
Vel Total {m/s} 1.08 Avg. Vel. (m/s) 1.08
Max Chl Dptir (m} 3.66 Hydr. Deplth (m) 3.66
Conv. Total (m3/s) 479.1 Conv. (m3/3) 178.1
Length Wtd. (m) 1.00 Wetted Per. (m) 9.32
Min Ch E1 (m) 57.31 Shear (N/m2) 2.10
Alpha 1.00 Strean Power (N/m s) 2.28
Froin Loss (m) 0.00 Cum Volume {1000 m3) i.g4
C & E Loss (m} 0.01 Cum SA {1000 m2)} 0.50

Warning: The conveyance ratio (upstream conveyance divided by downstrezm conveyance) 1s less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROES SECTION

RIVER: pipe2

REACH: two RS: 10
1IRPUT
Description:
Station Elevation Dalta num= 6
Sta Elev Sta Elev Sta Elev S5ta Elev Sta Elcv
0 61.5 2 61.5 2 57.12 <1 5t.12 6 61.5
8 61.5
Manning's n Valuves nom= 3
Sta o Val Sta n Val Sta n Val
0 .013 2 013 6 .013
Bank Sta: Teft Right Lengths: Left Channel Right Coeff Contr. Fxpan.
2 G 32 37 32 .1 .3

CROS55 SECTION OUTPUT fProfile #100 year

E.G. BElev (m) 61.08 Element Left OB Channel Right CB

Vel Head {(m) Q.02 Wi. n-Val. 0.013

W.S. Elev {m) 61.06 Reach Len. (m} 32.00 32.00 32.00

Crit W.5. {m) 57.99 Flow Arca {(m2} 15.74

E.G. Slope (m/m) 0.0000489 Area (m2} 15.74

Q Total (m3/s) 30.28 Flow {(m3/s) 10.28

Top Width [m) 4,00 Top Width (m) 1.00

Vel Tetal (m/s) 0.65 Avg. Vel. {(m/s) 0.65

Max Chl Dpth {m) 3.91 Hydr. Depth {m} 3.94

Conv. Total (m3/s) 1l461.4 Conv. {m3/s) 1461.4

Length Wid. {(m) 32.00 Welted Per. (m} 11.87

Min Ch E1 (m} 57.12 Shear {(N/m2)} 0.61

Alpha 1.00 Stream Power (N/m s) 0.42

Frcln Loss (m) Cum Volume (1000 m3) 1.83

C & E Twoss (m) Cum SA {1000 m2) 0.50
Note: Hydraulic jump has occurred between Lhis cross section and the previous upstream section.
CULVERT

RIVER: pipeZ

REACH: two RS: 9.5
INPUT
Description:
Distance from Upstream X5 = .3
Deck/Roadway Width = 31
Weir Coefficient = 1.44
Upstream Deck/Roadway Cocrdinates
num= 2
Sta Hi Cord Lo Ceord Sta Hi Cord Lo Cord
[+ 21.5 g 61.5
Upstream Bridge Cross Section Data
Station Elevation Data num= &
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 61.5 2 61.5 2 D7.12 [ 57.12 6 61.5
8 61.5
Manning's n Values num= 3
Sta n val Sta n Val Sta n Val
o] .013 2 .013 6 .013
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‘ank Sta: Left Right Coeff Contr. Expan.
2 [ W1 .3

Downstream DNeck/Roadway Coordinates

N 7
Sta i Cord Lo Cord Sta Hi Cord Lo Cord
Y 61 g 81

DownslLream Bridge Cross Section Data

Station Blevation Data num= 5}
Sta Elev Sta Flev Sta klev Sta E
0 61 2 61 2 56.91 [ 56
8 61
Manning's n Values num= 3
Sta n Val Sta nn Val Sta n Val
0 .013 2 .013 6 .013
Bank Sta: Left Right Coeff Contr. Fixpan,
2 6 .1 .3
Upstream Embankmenl side slope = Q0 horiz.
Downstream Fmbankment side slope = 0 horiz.
Meximum allowable submergence for welr flow = .85
Elevation at which weir flow begins = 1.5

Energy head used in spillway design
S5pillway height used in design
Weir crest shape

Broad Cresled

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Circular 1.67

FHRA Chart # 1 - Concrete Pipe Culvert
FHYA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S5. EG

Culvert Upstrm Dist Tength Top n  Boltom n  Depth Blocked
.5 31 .013 .013 0
Nuember of Barrels = 2
Ipstreoam Elevation = 57,12
Zenterline Stations
Sta. S5ta,
3.09 1.91
Downsiream Elevation = 56.91
Centerline Statiens
Sta. Sta.

3.09 4.91

CULVERT OUTPUT Preofile #100 year Culv Group: Culvert {1

lev Sta
.91 6

Elev
61

to 1.0 vertical
to 1.0 vertical

Entrance Loss Coe?f
.6

) Culv Group {m3/s) 10.28 Culv Full Len {m) 31.00
} Barrels 2 Culv Vel U5 {m/s} 2.35
¢ Barrel (m3/s) 5.14 Culv Vel DS (m/s} 2.35
E.G. U5, (m} 61.08 Culv Inv El Up {m] 57.12
W.5. U5, {m} 61.06 Culv Inv EI Dn {m] 56.901
E.G. DS {m) 60.56 Culv Frctn Ls {m) 0.09
W.S5. DS {m) 60.54 Culv Exit Loss {m} 0.25
Delta EG {m) 0.52 Culv Entr Loss {(m) 0.17
Delta WS (m) 0.52 Q Weir (m3/s}
E.G. IC {m) h8.96 Weir Sta LIt {m)
E.G. OC (m) 61.08 Weir Sta Rgt (m}
Culvert Control Qutlet Weir Subnerg
Culv WS Inlet {m) 58.79 Weir Max Depth [(m)
Culv WS Outlet (m) 58.58 Weir Avg Depth (m)
Culv Nml Depth (m) Weir Flow Area (m2)
Culv Crt Depth {(m) 1.15 Min El Weir Flow (m) 61.50
CROSS SECTIGN
RIVER: pipe2
REACH: two RS: 4.1
INPUT
Pescription:
Station Elevation Data num= 6
Sta Elev Sta Elev S5ta Elev Sta Elev Sta
0 (38 2 61 2 56.91 o 56.91 3
8 51
Mannting's n Values num= 3
Sta n Val Sta n val Sta n Val
¢ .013 2 .013 6 .013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contz.
2 6 1 1 1 .1
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CROGS SECTICON OUTPUT

Profile #100 yecar

E.G. Elev {m) 60.56 Element
Vel Hcad (m) 0.03 Wt. n—Vval.
W.5. Elev (m) 60.54 Reach Len. {m)
Crit W.S. (m) Flow Arca {m?)
E.G. Slope {m/m} 0.000061 Area {m?}
O Total (m3/s) 10.28 Flow {m3/s)
Top Width (m) 4.00 Top Width {m}
Vol Total (m/s) 0.71 Avg. Vel. {(m/s}
Max Chl Dpth {(m) 3.63 Hydr. Depth {m)
Conv. Total [m3/s) 1321.2 Conv. {m3/s]
Length Wtd. (m) 1.00 Wetted Per. {(m}
Min Ch Kl (m) 56.91 Shear (N/m2)
Alpha 1.00 Slream Power (N/m s)
Frctn Loss {(m) 0.00 Cum Volume {1000 m3)
C & B Loss {m) 0.00 Cum SA (1000 m2)
CROSS SECTION
RIVER: pipe?
REACH: two RS: 9
INPUT
Description:
Station klevalion Data nuim— [
Sta Elev Sta Elev Sta Elev Sta
0 61 2 61 2 56.91 6
8 61
Manning's n Values nuam=— 3
Sta n val Sta n Val Sta n val
1] .013 2 .013 6 .013
Bank Sta: Left Right Lengths: Lefit Channel Right
Z 6 a1 91 91
TROSS SECTLON OUTPUT Profile #100 year
F.G, Flev (m) 60.56 Element
Vel Head [m) 0.03 Wt. n-val.
W.5, Elev (m) 60.54 Reach Len. {m}
Crit W.S. (m) 57.78 Flow Area {(m2}
E.G, S5lope {m/m) 0.000061 Area (m2)
Q Total (m3/s) 10.28 Flow {m3/s)
Top Width (m) 4.00 Top Width {(m)
Vel Total (m/s) 0.71 Avg. vel. {m/s)
Max Chl Dpth {(m) 3.63 Hydr. Depth (m}
Conv, Total (m3/s) 1321.2 Conv. (m3/s)
Length Wtd. {(m) $1.00 Wellted Per. {(m)
Min Ch El (m} 56.91 Shear (N/@02)
Alpha 1.00 Stream Power (N/m s}
Frectn Loss (m) Cum Volume (1000 m3})
C & F TLoss {m) Cum SA {1000 m2)
CULVERT
RIVER: pipe?
REACH: two RG: B.O
INPUGT
Description:
Distance from Upstream XS = .5
Deck/Roadway Width 90
Heir Coefficient = 1.44

Upstream
num= 2
Sta Hi Cord Lo Cord
0 61
Upstream Bridge Cross Se
Station Elevation Data
Sta Elev Sta
0 a6l 2
8 gL
Manning's n Values
Sta n Val Sta
0 L0113 2
Bank Sta: Left Right
2 3

Deck/Roadway Coordinates

Sta Hi Cord Lo Cord

8 61
ction Data
num= 6
Elev Sta Elev Sta
61 2 56.91 6
num= 3
n val Sta n val
.013 6 .013
Coeff Contr. Expan.
.1 3

Left OB Channel Right OB

1.00 1.00 1.00

0.37

Elev 5ta Elev
56.91 6 61

Coeff Contr. kxpan.
.1 -3

Left OB Channel
0.013
91.00
14.50
14.50
10.28

1.00

0.71

Right OB

51.00 91.00

Elev Sta Eiev
56.91 6 61
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Downstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Le Cord
0 60 8 60
Downstream Bridge Cross Section Data
Station Elevation Data num= [
Sta Elev 5ta Tlev S5ta Elevw Sta Flev Sta Elowv
0 60 2 60 2 56.17 6 56.17 6 60
8 ]
Manning's n Values num— 3
Sta n Val Sta n Yal Sta n vVal
0 .013 2 .013 3 .013
Bank Sta: Left Right Coeff Contr. Expan.
2 6 .1 .3
Upstream Embankmenl side slope - ¢ horiz. to 1.0 wertical
Downstream Embankment side slope = Q horiz. Lo 1.0 vertical
Maximum allowable submergence for weir flow — .95
Elevation at which weir flow begins = 61

Encrgy head used in spillway design
Spillway height used in design
Weir cresl shape

Broad Crested

Number of Culwverts = 1
Culvert Name Shape Risc Span
Culvert #1 Circular 1.6%

FHWA Chari # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Spluticon Criteria - Highest U,5. EG

Culvert Upstrm Dist Length Top n DBottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
] 90 .013 L0113 o] .6 1
Number of Barrels = 2
Upsirean Elevation = 56,93
Centerline Stations
Sta. Sta.
3.08 4,91
Downstream Fleovation = 56.17
lenterline Skations
Sta. Sta.

3.08 4,81

CULVERT OUTPUT Profile #100 year Culv Group: Culvert #i1

Q Culv Group (m3/s} 10.28 Culv Full Len {(m} 90.0Q0
 Barrels 2 Culv Vel US (m/s) 2.35
¢ Barrel (m3/5) 5.14 Culv Vel DS (m/s) 2.35
®.G. US. (m) 60.5% Culv Inv E1 Up {m} 06.91
W.S8. US. (m) 60. 51 Culv Inv E1 Dn {m)} 56.17
E.G. DS (m} 59.87 Culvy Fretn Ls {m) g.27
W.5. DS (m} 59.84 Culv Exit Loss {m) 0.26
Delta RG (m} 0.69 Culv Entr Lass [m) Q.17
Delta W5 (m} 0.69 Q Weir {m3/s)

E.G. IC (m) 58.75 Weir Sta Lft (m)

B.G, OC (m)} 60.56 Weir Sta Ragt (m)

Culvert Conltrol Qutliet Weir Submerg

Culv W5 Inlect [m) 58.58 Weir Max Depth (m)

Culv WS Cutlet {m} 57.84 Weir Avg Deplh (m}

Cuiv Mml Depth (m} Welr Flow Area {(m2}

Culv Crt Depth (m) 1.15 Min kLl Weir Flow (m) 61.00

CROSS SECTION

RIVER: pipeZ

REACH: two R5: 8
INPUT
Description:
Station Elevation Data num= [
Sta Elev Sta Elewv Sta Elev Sta Elev Sta Elev
Q 60 2 60 2 56.17 6 56.17 6 60
8 60
Manning's n Values num= 3
Sta n val Sta n Val Sta n Val
¢] .013 2 .013 o L0L3
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
2 [ 0 o} 0 .1 .3

CROSS SECTION OUTPUT Profile #100 year

E.G. Elev (m) 59.87 Element Left OB Channel Right OB
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Vel Ilead (m) G.02 Wt. n-val.
W.5. Elev (m) 59.84 Reach Len. (m)
Crit W.5. (m} Flow Arez (m2)
E.G. Slope {m/m) 0.000059 Area {m2)
0 Totat (m3/s) 10.28 Flow {m3/s)
Top Width (m} 4.00 Top Width (m}
vel Total (m/s) Q.10 Avg. Vel. (m/s)
Max Chl Dpth (m) 3.67 Hydr. Depth (m)
Conv. Tetal (m3/s) 1343.0 Conv. [m3/s)
Lenglh Wtd. (m} 0.00 Wetted Per. (m)
Min Ch E1 {m) 56.17 Shear (N/m2)
Alpha 1.00 Stream Power (N/m s)
Frctn Loss {m) 0.00 Cum Volume (1000 m3)
C & & Loss {m) 0.01 Cum SA {1000 m2)
CROSS SECTION
RIVER: pipe?Z
REACH: one RS: 7
INPUT
Description:
Station Elevatiocn Data num= 4]
Sta Elev Sta Elev Sta Elev Sta
0 &0 1 60 1 55.5 7
8 &0
Manning's n Values num= 3
Sta n val Sta n Vai Sta n Val
¢ .013 1 .013 7 .013
Bank SLa: Lefi Right Lenglths: Left Channel Right
1L 7 102 102 102
CROSS SECTION QUTPUT Profile #100 vear
F.G. Flevy {m) 59.8¢ Element
Vel Head (m) 0.09 Wt. n-Val.
W.S. Elev {m) 59.78 Recach Len. (m)
Crit W.S. {m} 56.97 Flow Area (m2}
E.G. Slope {m/m} 0.000135 Area (m2)}
¢ Total (m3/s) 33.44 Flow (m3/s)
Top Width (m) 6.00 Top Width {(m)}
Vel Total (m/s) 1.30 Avg. Vel. (m/s)
Mzx Chl Dpth (m} 4.28 Hydr. Depth (m)
Conv, Total (m3/s) 2880.3 Conv. (m3/s)
Length Wtd., (m) 102.00 Wetted Per. (m)
Min Ch E1 (m) 55.50 Shear (N/m2)}
Alpha 1.00 Strecam Power (N/m s5)
Frctn Loss {m) Cum Volume (1000 m3)
C & F Toss {m) Cum SA& (1000 m2)
CULVERT
RIVER: pipeZ
REACH: ane R8: 6.5
INFUT
Description:
Distance from UpsLream XS = .5
Deck/Roadway Width = 101
Weir Coefficient 1.44
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 &0 8 60

Upstream Bridge Cross Section Data

Station Elevation Data num= 6
Sta Elev Sta Elev Sta
0 60 1 60 1
8 60
Manning's n Values num= 3
Sta n vVal Sta n val Sta
0 .013 1 .013 7
Bank Sta: Left Right Coeff Contr.
1 7 W1
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord
0 58.5 8 58.5

Elev Sta
55.5 7

n val
.013

Expan.

Lo Cord

Elev Sta
55.5 7

Coeff Contr.
21

Left OB

102.00

Elev Sta
55.5 7

Page 30 of 43

Elev
60

Expan.

Channel

Elev
60

Right OB

10z.00



Yawnstream Bridge Cross Section Data

Stalion Elevation Data nuri= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 59.5 1 59.5 1 54.7 1 54.1 7 59.5
8 59.5
Manning's n Values numn= 3
Sta n Val Sta n Val Sta n Val
0 .013 1 .013 T .013
Bank Sla: Left Right Coelff Contr. Expan.
1 7 1 .3
Upstream Embankment side slope 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. te 1.0 vertical
Maximum allowable submergence for weir [low = .85
Elevation at which weir flow begins = 60

Energy hcad used in spillway design =
Spillway height used in design =

Weir crest shape - Broad Crested

Number of Culverts = 1

Culvert Name
Culvert #1

FHWA Chart # 8§ -
FHWA Scale # 1 -

Shape Rise

Boz 3.35
flared wingwalls
Wingwall Fflared 30 to 75 deg.

Span
3.35

Selution Criteria - Highest U.5. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Less Coel
W5 101 .013 .013 "] .6
Upstream Elevation = 35.5
Centerline Station = 4
Downstream Rievatlion = 54.7
Centerline Station = 4
CULVERT QUTPUT Profile K100 year Culv Group: Culvert #3
Q Culv Group {m3/s) 33.44 Culv Full Len {m} 101.00
# Barrels 1 Culv Vel US (m/s) 2.38
Q Barrel [m3/s) 33,44 Culv Vel DS (m/s} Z.58
E.G. US. {m) 59.8%6 Culy Inv E1l Up {(m) 55.50
W.5. US. {m) 58.78 Culvy Tnv E1 Un ({(m) 54.70
£.G. DS (m) 59.04 Culv Frectn Ls {m) 0.19
W.5. DS (m) 5B8.95 Cuolv Exit Lass {m) 0.36
Delta EG (m} 0.83 Culv Entr T.oss (m) 0.27
Delta WS (m) 0.83 QO Weir (m3/s)
E.G. IC {m) 58.99 Weir Sta LIt (m)
E.G. 0C (m) 59 .86 Weir Sta Rgt (m}
Culvert Control Outlet Welr Submerqg
Culv WS Inlet (m) 58.85 Welr Max Depth (m)
Cuiv WS Outlet (m) 58.05 Weir Avg Depth {m}
Culv Nl Depth (m) Weir Flow Area (m2?)
Culv Crt Depth (m) 2,17 Min E1 Weir Flow (m) 60.00
CROSS SECTION
RIVER: pipe2
REACH: one RS: ©
INPUY
Bescription:
Station Elevation Data num= 6
Sta Elev Sta Flev Sta Elev Sta Elev Sta Elev
0 59.5 1 59.5 1 54.7 7 54.7 T 59.5
8 59.5
Manning's n Values num= 3
Sta n val Sta n val Sta n val
0 .013 1 .013 7 .013
RBank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1 7 0 ] 1 .1 .3
CROSS SECTION OUTPUT Profile #100 year
E.5. Elev {m) 59.04 Element Left OB Channel
Vel Head (m} 0.08 Wt. n—Vval. 0.013
W.S5. Elev (m) 58.95 Reach Ten. {(m} 0.00 Q.00
Crit W.5. (m) Flow Areca (m2) 25.49
E.G. Slope (m/m} 0.000137 Area [mZ) 25.48
Q Total (m3/s) 33.44 Flow [m3/s) 33.44
Top Widch {m) 6.00 Top Width (m) 6.00
Vel Total (m/s} 1.31 Avg. Vel. (m/s) 1.31
Max Chl Dpth (m) 4.25 Hydr. Depth (m) 4,25
Conv. Total (m3/s) 2856.1 Conv. {m3/s) 2856.1
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Length Wtd. {(m) 0.00 Wetted Per. {(m)
Min Ch E1 {m) 54.70 Shear {(N/m2)
Alpha 1.00 Stream Power (N/m s)
Frctn Loss {m) 0.00 Cum Volume {1000 m3)
C & E Loss {m) 0.00 Cum SA (1000 m2Z)
CROSS SECTION
RIVER: pipe3
REMCH: two RS: 17
1NMPUT
Description:
Station Elevatlon Data num= 6
Sta Flev Sta Elev Sta Elev Sta
c 78 3 78 3 16.49 5
a 78
Mannring's n Values num= 3
Sta n Val Sta n val Sta n Val
0 .013 3 013 5 .013
Bank Sta: Left Right Lengths: Left Channel Right
3 5 190 1920 190
CROSS SECTION DUTPUT  Profile w100 year
E.G. Elev (m} 77,44 Elemcnt
Vel Head (m) 0.01 WE. n—val.
W.5. Elev {m) 77.43 Reach Len. (m)
Crit W.8. ({m) 7614 Flow Area (m2)
®.G. Slope (m/m) 0.000075 Area (m2)
0 Tekbal (m3/s) 0.78 Flow {m3/s)
Top Width {m) 2.00 Top Widlth (m)
vel Total [m/s) 0.41 Avg. Vel., {(m/s)
Max Chl Dpth {m) 0.95 Hydr. Depth (m}
Conv. Total (m3/s) 89.8 Cenv., (m3/s)
Length Wtd. (m) 140.00 Wetted Per. {m)
¥Min Ch El (m} 76.49 Shear (N/m2)
Alpha 1.00 Stream Power (N/m s)

Frctn Loss (m)
C & & Loss (m)

CULVERT

RIVER: pipe3

REACH: Lwo R5: 16.8
INPUT
Description:
Distance from Upstream X5 = .5
Deck/Roadway Width = 189
Weir Coefficient = 1.44
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta H1 Cord
0 8 8 78

Upstream Bridge Cross Seclion Data

Station Elevation Data num= 6
Sta Eiev Sta Elev Sta
0 18 3 78 3
8 78
Manning's n Values numn= 3
Sta n Val Sta n Vail Sta
Q . 013 3 .013 5

Bank Sta: ILeft Right Coeff Contr.

3 5 .1
bownstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cerd Sta Hi Cord
C 15 8 75

Jownstream Bridge Cross Section Data

Station Elevation Data num= 6
Sta Elev Sta Elev Sta
0 75 3 75 3
8 75
Manning's n Values nun= 3
Sta n Val Sta n Val Sta

Lo Cerd

Elev
76.49

n val
.013

Expan.

Lo Cord

Elev

73.34

n Val

Cum vVolume (1000 m3)
Cum SA (1000 m2)

Sta

Sta

Elev Sta
16.49 5

Coeff Contr.
21

Left OB Channel

190.00 i

Elev Sta
76.49 5

Elev Sta
73.34 >
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0 .013 3 .013 5 L013

3ank Sta: Left Right Coeff Contr. Expan.
3 5 i .3

Upstream Embankment side slope = 0 hori=. to 1.0 vertical
Downstream Embankmenl side slope = ¢ horiz. to 1.0 wvertical
Maximum allowable submergence for weir flow = .95

Flevation at which weir flow begins 78

Energy head used in spillway design
Spillway height used in design =

Weit crest shape = Broad Crested

Mumber of Culverts = 1

Cuivert Name Shape Rise Span
Culvert #1 Circular .16
FHWA Chart #§ 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.5. IG
Culvert Upstrm Dist Length Top n Bortem n Depth Blocked Entrance Lass Coef Fxit Loss Coet
.5 189 .013 .013 0 -6 1
Upstream Rlevation = 76.49
Centerline Station
Downstream Elevation = 73,34
Centerline Station = 4

CULVERT OUTPUT Profile #100 year Culv Group: Culvert jl

0 Culv Group {m3/s} 0.78 Culv Full Ten {(m) 40.53
# Barrels 1 Culy Vel US (m/s) 2.24
Q Barrcl {(m3/s)} 0.78 Culv Vel DS (m/s) 1.72
E.G. US. {m) 77.44 Culv Inv El Up (m) 76.49
W.5. U5, {m) 77.43 Culv Inv K1 Dn (m) 73.34
E.G. DS {m) 74.59 Culv Frctn T.s (m) 2.55
wW.5. DS {m) T4.59 Culv Exit Less (m) 0.15
Deita EG {m) 2.85 Culv Entr Loss (m) 0.15
Vella WS {m) 2.85 0 Weir {(m3/s3)

E.G. IC {m) 77.38 Weir Sta Lft {m)

E.G. OC (m) T84 Weir Sta Rgt (m)

Culvert Control Outlet Weir Submerg

Culv WS Tniet (m) 77.04 Weir Max Depth (m}

Caly W5 Outlet {m) 74.10 Weir Avg Depth {(m}

Culv Nml Depth {m) 0.39 Weir Flow Area {m2}

Culv Crt Depth {a) 0.55 Min El Weir Flow {m} 78.00

CROSS SECTICN

RIVER: pipe3

REACH: two R5: 16.51
LNPUT
Description:
Station Elevation Data num— [
Sta Elev Sta Elev Sta Eiev Sta Elev Sta Elev
0 75 3 15 3 73.34 5 73.34 5 5
8 75
Manning's n Values num= 3
Sta n Val Sta n Val Sta n val
0 013 3 .013 5 .013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
3 5 1 1 1 L1 .3

CROSS SECTION OUTPUT Profile 100 year

E.G. Elev (m) 74.58 Element Left OB Channel Right OB
Vel Head (m) 0.00 Wt. n—Val. 0.013
W.S5. Elev (m) 74.59 Reach Lenn. [(m) 1.00 1.00 1.00
Crit w.5. (m) Flow Area (n2) 2.50
E.G. Slepe (m/m) 0.000036 Area (m2) 2.50
0 Total {m3/s) Q.78 Flow (m3/s) .78
Top Width {m) 2.00 Top Width (m) 2.00
Vel Total {(m/s) 0.31 Avg. Vel. {m/s) 0.31
Max Chl Dpth {m) 1.25 Hydr. Depth (m} 1.25
Conv. Total (m3/s) 128.9 Conv. {m3/s) 129.9
Eength Wid. (m) 1.00 Wetted Per. (m) 4,50
Min Ch E1 (m) 73.34 Shear (N/m2} 0.20
Alpha 1.00 Stream Power (N/m s) 0.06
Frcitn Loss {m) 0.00 Cum Volume (1000 m3) 1.17
C & £ Loss (m) 0,00 Cum SA (1000 m2} 0.79

CROSS SECTION

Page 33 of 43



RIVER: pipe3

KREACH: two R5: 16.5
INPUT
Nescription:
Station Elevation Data num-—= 6
Sta Elev Sta Elcv Sta Flev Sta Elev Sta Elev
0 15 3 75 3 73.34 5 73.34 5 5
8 15
Manning's n Values num=
Sta n val 5ta n Val Sta n Val
0 L0013 3 013 5 .013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
3 5 243 243 243 .1 .3
CROSS SECTION OUTPUT Profile #100 year
E.G. Elev {m} 74.59 Element Left OB Channel
Vel Head (m) 0.02 Wt. n-Val. 0.013
W.5, Blev (m} 14,5t Reach Len. {m) 243.00 243,00
Crill W.S. (m} 13.73 Flow Area (m2) 2.47
E.G. Slope (m/m) 0.000149 Area (m2) 2.47
Q0 Total (m3/s) 1.56 Flow (m3/s) 1.56
Top Width (m) Z2.00 Top Width (m) 2.00
Vel Total (m/s) 0.63 Avg. Vel. (m/s) 0.63
Max Chl Dpth (m) 1.23 Hydr. Depth {(m) 1.23
Conv. Total (m3/s) 127.6 Conv. (m3/s} 127.6
Length Wed. (m) 243,00 Wetted Per, (m) 4.47
Min Ch El {m}) 73,34 Shear (N/m2} 06.81
Alpha 1.00 Stream Power (N/m s) 0.51
Frctn Loss {m) Cuom Volome (1000 m3) 1.17
C & E Loss {m) Cum SA (1000 m2?) 0.79
CULVERT
RIVER: piped
{EACH: two RS8: 16.2
TNPUT
Descripticon:
Distance from Upstream XS = .5
Deck/Roadway Width = 242
Weir Coefficient = 1.44
Upstream Deck/Roadway Coordinales
Tum= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 75 8 15
Upstream Bridge Cross Seclion Data
Station Elevaticen Data num= o
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
o 75 3 75 3 73.34 5 73.34 5 15
2] ]
Manrning's n Values num= 3
Sta n Val Sta n Val S5ta n val
0 .013 3 .013 5 L0132
Bank Sta: Lefll Right Coeff Contr. Expan.
3 5 .1 .3
Downstream Deck/Roadway Coordinates
num= e
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 72.5 8 72.5
Dewnstream Bridge Cross Section Data
Station Elevation Data num= 3
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 72.5 3 72.5 3 70.69 5 70.6% 5 12.5
8 72.5
Manning's n Values num= 3
Sta n Val Sta n Val Ste n val
0 .013 3 .013 5 .012
Bank Sta: Left Right Coeff Contr. Expan.
3 5 .1 .3
Upstream Zmbankment side slope = 0 horiz, to 1,0 vertical
Bownstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95
Elevation at which weir flow begins = 75
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Energy head used in spillway design
pillway height used in design

Jdeir crost shape = Broad Crested
Number of Culverts = 1

Culvert Name Shape Rise Span

Culvert #1 Circular .91

FilWA Chart # 1 - Concrete Pipe Culvert
FHWRA Scale # 1 — Square adge enitrance wilh headwall
Solution Criteria = Highest U.5. EG

Culvert Upstrm Dist Length Top n DBottom n  Depth Blocked Entrance Toss Coefl
.5 242 .013 .013 0 .6
Upslream Elevation = 73.34
Centerline Staticn = 4
Downstream Flevaticn — 70.69
Centerline Station = 4
CULVERT OUTPUL Profile #100 year Culv Group: Colvert #1
¢ Culv Group (m3/s) 1.56 Culv Full Len (m} 242.00
# Barrels i Culv Vel US (m/s)} 2.40
O Barrel (m3/s}) 1.56 Culv Vel DS (m/s} 2.40
E.G. US. {(m) 74.59 Culy Inv E1 Up (m) 73.34
W.5. U5. (m 74 .57 Culv Inv E1 Dn (m) 70.69
E.G. DS {(m) 72.44 Culv Frctn Ls (m) 1.82
W.5. DS {m) 72.43 Culv kExit Loss (m} 0.28
Delta BC {m) 2.15 Culv Entr Loss (m} 0.18
Delta WS {m) 2.14 ¢ Weir {m3/3)
E.G. IC {(m]) 74.70 Weir Sta Lft (m}
E.G. OC (m) 74,59 Weir Sta Rgt (m}
Culvecrt Control Outlet Weir Submerg
Culv WS Inlet (m) 74.25 Weir Max Depth (m}
Cutv WS Qutlet (m} 71.60 Welr Avg Depth (m)
Culv Nml Depth ({(m) 0.62 Weir Flow Arsa (m2)
Cuiv Crt Depth {m} 0.73 Min K1 Weir Flow (m) 75.00
CROSS SECTION
IVER: pipe3
REACH: two RS: 16.1
INPUT
Description:
Station Flecvation Data num= 9]
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2.5 3 12.5 3 T0.69 5 70.69 5 2.5
8 2.5
Manning's n Values num= 3
Sta n val Sta n val Sta n vVal
0 .013 3 .013 5 .013
Bank Sta: Left Right Lengths: Left Channel Right Coefl Contr. Expan.
3 5 1 1 1 W1 .3
CROS5 SECTICN OUTPUT Profile #100 vear
E.G. Elevy {m) 72.14 Element Left OB Channel
Vel Head {m) 0.01 Wk. n-Val. 0.013
W.S. Elev {m) 12.43 Reach Len. (m) 1.0C 1.00
Crit W.S5. {m}) Flow Arca (m2) 3.48
E.G. Slope {(m/m) 0.000062 Area {m2} 3.48
0 Fotal (m3fs) 1.56 Flow {m3/s) 1.56
Top Width {m) 2.00 Top Width {m} 2.00
Vel Total (m/s} 0.45 Avg. Vel. {m/s}) 0.45
Max Chl Dpth (m) 1.74 Hydr. Depth {(m) 1.74
Conv. Total (m3/s) 198.0 Conv. {(m3/s) 198.0
Length Wtd. {m) 1.00 Wetted Per. {m) 5.48
Min Ch El (m]) 70.69 Shear {N/m2) 0.39
Alpha 1.00 Stream Power (N/m s) 0,17
Frctn Loss (m) 0.00 Cum Volume (1000 m3) 0.44
C & E Loss (m) 0.00 Cum SA {1000 m2} 0.31
CROSS SECTICN
IVER: pipe3
REACH: two R5: 16
INPUT
Description:
Station Elevaticn Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 12.5 3 72.5% 3 70.69 5 70.69 5 12.5
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8 2.5
Manning's n Values num= 3
5ta n Val Sta n Val Sta n Val
8] L013 3 .013 o] .013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
3 5 152 152 152 .1 .3
CROSS SECTION OUTPUT  Profile #100 year
E.G. Elev (m} 72.44 Elcment Lefi OB Channel
Vel Head (m} 0.03 Wi. n-Val. 0.013
®W.5. Elev (m) F2.41 Reach Len., (m) 152.00 152.00
Crit W.S. (m) F1.24 Flow Area (m2) 3.414
E.G. Slope (m/m) 0.000178 Area {m2) 3.44
0 Total {(m3/s) 2.60 Flow {m3/s) 2.60
Top Width {m) 2.00 Top Width (m} 2.00
Vel Total {m/s} 0.76 Avg, Vel. (m/s) 0.76
Max Chl Dpth {m) 1.72 Hydr. Dcpth (m} 1.72
Conrw, Total {(m3/s) 195.0 Conv. {m3/s) 195.0
Length Whd. (m) 152.00 Wetted Per. {(m) 5.44
Min Ch 51 {m) 70.69 Shear (N/m2) 1.1¢
Alpha 1.00 Strcam Power (N/m s} 0.83
Frctn Loss (m) Cum Volume {10060 m3) 0.44
C & F Tass (m) Cum SA {1000 m2} 0.30
CULVERT
RIVER: pipel
REACH: two RS: 15.5
INPUT
Description:
Distance from Upstream XS = .5
Deck/Roadway Width is1
Weir Cocfficient 1.44
Upstream Teck/Roadway Cocrdinates
Tum= Z
S5ta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 2.5 8 72.9
Upsiream Bridge Cross Section Data
Station Elevation Data num= 6
Sta Elev S5ta Elev Sta Elev S5ta Elev Sta Elev
o T2.5 3 2.5 3 70.69 5 70.69 5 72.5
8 72.5
Manning's n Values num- 3
Sta n val Sta n Val Sta n val
0] .0i3 3 .013 5 .013
Bank Sta: Left Right Coeff Contr. Expan.
3 5 .1 .3
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
o] 67 8 X
Downstream Bridge Cross Section Data
Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 67 3 67 3 65.19 5 65.19 5 67
B 67
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
¢ .013 3 .013 5 .013
Bank Sta: Left Right Coeff Contr. Expan.
3 5 .1 .3
Upstream Embankment side slope = 0 horiz, te 1.0 vertical
Dowastream Embankment side slope = 0 horiz. to 1.0 wvertical
Maximum allowable submergence for weir flow = .95
Elevation at which weir flow begins = 12,58

Energy head used in spillway design
Spillway height used in design
Welir crest shape

Rumber of Culverts = 1
Culvert Mame Shape Rise Span
Culvert #1 Circular 1.066

FHWA Chart # 1 - Concrete Pipe Culvert

Broad Crested
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FIIWA Scale # 1 - Sqguare edge entrance with headwall
Solution Crileria = lighest U.S5. EG

Julvert Upstrm Dist Length Tep n Bottom n  Depth Blocked Entrance Loss Coef Exit Loss Coef
) 151 .013 .013 0 .6 i
HUpstream Elevalion = 7C.69
Centerline Staticn = 4
Downstream Elevation = 65.19
Centerline Station = 4

CUELVERT CUTFPUT Profile |100 year Culv Group: Culvert #1

Q Culv Greoup (m3/=) 2.60 Culv Full Len {m} 3.96
# Barrels 1 Culv Vel US {m/s} 2.91
Q Barrel (m3/s) 2.60 Culy Vel DS (m/s) 2,91
E.G. US. (m) 12.44 Culv Tnv E1 Up {m} 70.69
W.5. US. {m) 72,41 Culv Inv E1 Dn {m} 65.19
E.G, DS (m) 66.13 Culv Frctn Ls {m) 5.39
W.5. DS (m) 6b6.37 Culvy Exit Toss {m) 0.37
Delta EG (m)} 6,01 Culv Entr Lass {m) 0.26
Delia WS (m} 6.04 Q Weir {m3/s)

E.G. IC (m} 72.49 Weir Sta Lt (m)

E.G. 0C (m} 72,44 Weir Sta Rgt (m)

Culvert Control Outlel Wieir Submerg

Cinlv WS Inlet (m} 71.76 Weir Max Depth (m}

Culv W5 Outlet {(m) £6.26 Weir Avg Depth (m)

Culv Nml Depth {m) 0.52 Weir Flow Area (m2)

Culv Crt Depth {m} 0.920 Min k1 Weir Flow (m) 72.50

CROGS5 SECTICH

RIVER: pipe3

REACH: two RS: 15
INPUT
Descriplbion:
Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 67 3 67 3 65.19 5 65.19 5 67
8 67
Manning's n Values num= 3
Sta n vVal Sta n val Sta n Val
0 .013 3 013 5 .013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan,
3 5 0 o] 0 L1 3

CROSS SECTION OUTPUT Profile #100 year

F.G. Flev (m) £6.43 EBlement .oft OB Channel Right ©B
Vel Head {m) 0.08 Wi. n—Vval. 0.013

W.5. Elev (m) 66.37 Reach Len. (m) 0.00 0.00 0.00
Crit W.5. (m} Fiow Area (m2) 2.3b

E.G. Slepe (m/m) 0.000468 Area {m2} 2.35

Q Total (m3/s) 2.60 Elow {(m3/s) 2.60

Top Width {m) 2.60 Top Width (m) 2,00

vel Tolal {m/s) 1.10 Avg. Vel. {m/s} 1.1¢

Max Chl Dplh (m} 1.18 Hydr. Depth (m) 1.18

Conv. Total {m3/s) 120.1 Conv. {(m3/s) 120.1

Length Wtd. {m) 0.00 Wetted Per. (m) 4.35

Min Ch E1 {m) £5.19 Shear (N/mZ) 2.48

Alpha 1.00 Stream lower (N/m s} 2.74

Frctn Loss {(m) 0.00 Cum Volume (1000 m3}

C & E Loss (m) 0.00 Cum SA {1000 m2}

CROS5 SECTION

RIVER: pipe3

REACH: one R5: 14
INPUE
Description:
Station Elevaticn Data num= [
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 67 3 67 3 64.28 5 64,28 5 67
] 67
Manning's n Values nom= 3
Sta n Val Sta n Val Sta n Val
0 .013 3 .0L3 5 .013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
3 5 148 198 138 .1 .3
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CROSS SECTION QUTPUT Profile #100 year

E.G. Elev (m) 66.43 Element Left OB Channel Right OB
Vel Head (m) 0.06 WE. n-val. 0.013

W.5. Elev (m} 66.37 Reach Len. {m) 188.00 198.00 198.00
Crit W.5. (m} £5.09 Flow Area (m2) 4,17

E.G. Slops {m/m) 0.000348 Area [(m2) 4.17

Q Total {(m3/s) 4.61 Flow (m3/s} 4.61

Top Width {m} 2.00 Top Width (@) 2.00

Vel Total {m/s) 1.10 Avg. Vel. (m/s) 1.10

Max Chl Dpth {m) 2.08 Bydr. Depth [m) 2.09

Conv. Total (m3/s) 247.3 Conv. (m3/s) 247.3

Length Wid. {m) 158.00 Wetted Pcr. (m}) 6.17

Min Ch El (m]) 64.28 Shear (H/m2) 2,30

Alpha 1.00 Stream Power (N/m s) 2.54

Frctn Loss (m) Cum Volume {1000 m3) 1.05

C & E Loss (m) Cum SA (1000 m2} 0.40

CULVERT

REVER: pipe3

REACH: one RS: 13.5
INTUT
Description:
Diskance from Upstream X85 = .5
Dack/Roadway Width = 197
Weir Coefficient = 1.44
Upstream Deck/Roadway Ccordinates
nuim= 2
Sta Hi Cord Le Cord Sta Hi Cord Lo Cord
o] 67 8 67
Upstream Bridge Cross Section Data
Stalion Elevation Data num— 6
Sta Elev S5ta Elev Sta Elev Sta Elev Sta Elev
0 o 3 a7 3 64,28 5 64.28 5 67
8 67
danning's n Valucs num= 3
SLa n val Sta n Val Sta n val
0 .013 3 . 012 5 .013
Bank Sta: Left Right Coefl Contr. Expan,
3 5 L .3
Downstream Deck/Roadway Coordinaltes
num=- 2
Sta Hi Cord Lo Cord Sta Hj Ceord Lo Cord
0 59.5 g 59.5
Downstream Bridge Cross Seclion Data
Station Elevation Data num= 3
Sta Elev Sta BElev Sta klev Sta Elev Sta Elev
Q0 59.5 3 59.5 3 55.82 3 55.82 5 59.5
8 59.5
Manning's n Values nun= 3
Sta n Val Sta n val Sta n Val
0 .013 3 .013 5 .013
Bank Sta: Left Right Coeff Conlr. Expan.
3 5 W1 .3
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95

Eievation at which weir flow begins
Energy head used in spillway design =
Spillway height used in design
Weir crest shape

67

Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Circular 1.37

FHWA Chart # 1 ~ Concrete Pipe Culvert

FHWA Scale # 1 - Square edge entrance with headwall

3olution Criteria = Highest U.S5. EG

Culvert Upstrm Dist Tength Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef

.5 197 L013 .013 0 .6 i
Upstream Elevation = 64.28
Centerline Station - 4
Downstream Elevation = 55.82
Centerline Station = 4
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CULVERT OUTPUT Proiile #100 year Culv Group: Culvert #1

Q0 Culv Greoup {m3/s) 1.61 Culv Full Len (m} 50.63
# Barrels 1 Culv Vel US [(m/s} 3.13
Q Barrel {(m3/s) 4.61 Culy Vel DS (m/s} 3.13
E.G. US. {m) 6643 Culv Inv E1 Up {m) 64,28
W.5. US. {m) 66.37 Culv Inv E1 Dn {m} 55.82
E.G. BS (m} 59.04 Culy Irctn Ls {m) 6.63
W.5. DS (m) 59.02 Culv Fxit Loss {m) 0.47
Delta EG (m) 7.39 Culv Entr Loss {m} 0.30
Delta WS [(m) 7.35 Q Weir (m3/s)

E.G. IC {m) 66.45 Woir Sta LTt (m)

F.G. OC (m) 66.43 Weir Sta Rgt (m)

Culvert Control Qutlet Weir Submerg

Culv WS Inlet (m) 65.65 Weir Max Depith (m)

Culv WS Outlet (m) 57.19 Weir Awg Depth {m)

Culv Nml Depth (m) 0.60 Weir Flow Area {m2)

Culv Crt Depth (m} 1.14 Min E1l Weir Flow (m} £7.00

CROS5 BECTION

RIVER: pipe3

REACH: one RS: 13
INPUY
Description:
Station Elevakion Data niuin= ]
Sta Elev Sta Elev Sta Elev Sta Flev Sta klev
Q 59.5 3 59.5 3 55.82 5 55.82 5 58.5
8 59.5
Manning's n Values num-= 3
Sta n val Sta n Val Sla n val
0 .013 3 .013 5 013
Bank SLa: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
3 5 0 0 o] .1 .3
TROSS SECTION QUTPUT Profile #1000 year
F.G. Elev (m) 58.04 Element Left 0B Channel Right ©B
Vel lead {m) 0.03 Wt. n—Val. 0.013
W.5. Elev (=) 59.02 Reach Len. (m}) 0.00 ¢.00 0.00
Crit W.S. (m) Flow Arca {(m2} 6.39
E.G. Slope (m/m) 0.000126 Area {mn2) 6.39
¢ Total (m3/s) 4.61 Flow {m3/s) 4.61
Top Width (m} 2.00 Top Width (m} 2.00
Vel Total (m/s) 0.72 Avg., Vel. (m/s) 0,72
Max Chl Dpth (m) 3.20 Hydr. Depth (m} 3.20
Conv. Total (m3/s) 409.9 Conv. {m3/s) 410%.9
bLength Wtd. {(m) 0.00 Wetted Per. (m) 8.39
Min Ch E1 (m} 55.82 Shear {N/m2) 0.94
Alpha 1.00 Stream Power (N/m s) 0.68
Fretn Loss (m) 0.00 Cum Velume (1000 m3)
C & L Loss (m) 0.01 Cum SA (1000 m2)
SUMMARY OF MANNING'S N VALURS
River:piped
Reach River Sta. nl n2 n3
one 19 .013 .013 .013
one i8.8 Culvert
one 18.51 .013 .013 .013
one i8.5 .013 .013 .013
one 18.3 Culvert
one 18.1 .013 .013 .013
one 18 .013 .013 .013
one 17.8 Culvert
one 17.5 .013 .013 .013
River:pipe5
.each River Sta. nl n2 n3
one 22 .013 .013 .013
one 21.5 Culvert
one 21.1 .013 013 .013
one 21 .013 .013 .013
one 20.5 Culvert
one 20 .013 .013 .013
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liver:pipel
Reach

two
Lwo
tTwo
Ewo
TwWo
Lwo
iwo
iwo
Lwo
onea
one
ane
one
one
one
one
one
one

River:pipe?2
Reach

two
Lwo
Ewo
two
two
tTwo
two
two
Ewo
Ewo
two
one
one
one

River:pipe3
Reach

twa
Two
two
two
twao
two
two
two
twio
one
one
one

River Sta.

[y}

L @
=

N D @
=

o e R e B e O " JE VS R VS I JU I VU R VLI e

=

River Sta.

=W

i

L= I =y T B -l e N = -]
w

River Sta.

i7
16.8
1a.51

e
o
ok

-
o
W

SUMMARY OF REACH LENGTHS

River: piped
Reach

one
ona
one
Ghne
one
one
<ne
one
one

River: pipe5
Reach

one

River Sta.

19
18.8
18.51
18.5
18.3
18.1
18
17.8
17.%

River Sta.

22

nl n2

.013
.013
.013
.013
Culvert
013
.013
Culvert
.013
.013
Culvert
.013
.013
Culvert
.013
.013
.013
.013

ni n2

.013
-013
.013
Culvert
.033
.013
Culvert
.013
013
Culvert
-013
.013
Culvert
.013

nl n2

.013
Culvert
.013
.013
Culvert
.013
.013
Culvert
.013
.013
Culvert
.013

Left Channel

130
Culvert

1

130
Culvert

1

127
Culvert

0

Left Channel

454

n3

.013
.013
013
.013

.013
.013

.013
013

.013
.G13

.013
.013

.013
.013

-013
013
-013

.013
.013

.013
013

.013
.013

L013

n3

.013
.013

.013
-013

.013
013

.013

Right

190

1
130

127

Right

454

.013
-013

.013

.013
.013

.013
L0123

.013
.013

.013
-013

.013
.013

.013
L0313
.013

.013
.013

.013
.013

.013
.013

.013

.013

.013
.013

.013
L0132

.013
013

L013

190
130

127

454
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one
one
ane
one
one

River: pipel
Reach

two
two
two
two
two
two
two
two
Two
one
one
one
one
one
one
ong
one
ane

River: pipei
Reach

two
two
two
two
Lwo
two
Two
two
two
w0
LWO

River: pipe3
Reach

two
two
two
two
two
two
two
Two
LWO
one
one
one

River Sta.

[t 2]

WLy om
=

SRS -]
=

QOO ke N L WL LD A s
— ;™

River Sta.

=

Sy e - COCO DD WD
[} [}

River Sta.

17
16.8
16.51
16.5
16.2
16.1

Culwve

Culve

Teit

Culve

Culve

Culve

Culve

Teft

Culve

Culve

Culve

Culve

Teft

Culve

Culve

Culve

Culve

rt
1
195

rt
0

Channel

160
145
1
221
rt
1
224
rt
4}
205
rt
1
167
rt
1
83
114
0

Channel

160
1
355
rt
1
3z
rt
1
91
rt
]
102
ri
0

Channel

1580
Tt
1
243
rt
1
152
rt
0
198
Tt
0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River: piped

Reach

one
one
one
one
one
one
one
one
one

River: pipe3

River Sta.

19

18.
18
18.
18.
18.
18

17.8
17.5

I RRT TR

Contr.
Culvert
Culvert

Culvert
1

Expan.

155

Right:
160

145

221

224

205

1e7

83
114

Right
160

355

Right

180

243

152

198

160
145
221
224
205

l1a7?

83
114

160

355

190

243
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.each

one
one
one
one
one
one

River Sta.

River: pipel

Reach

two
two
Ewo
two
Ewo
two
two
two
two
one
one
one
one
one
one
one
one
one

River Sta.

River: pipeZ

Reach

two
two
Lwo
two
two
two
two
two
two
Two
Twe
one
one
one

River 5ta.

River: pipe3

Reach

two
two
two
£vio
Two
two
two
two
two
one
one
one

River Sta.

Contr. kExpan.
22 .1
21.5 CulverlL
21.1 .1
21 Al
20.5 Lulvert
20 1
Contr. Exparn .
5 2
A5 .1
1.1 .1
1 .1
3.8 Culvert
3.51 .1
3.5 .1
3.3 Culverl
3 .1
2 .1
1.8 Culvert
1.51 1
1.5 1
1.2 Culvert
1 n
0.8 .1
0.5 .1
0.1 .1
Contr. Expan.
12 .1
11.1 L1
11 .1
10.5 Culvert
10.1 .1
10 .1
9.5 Culvert
9.1 .1
9 .1
B.5 Culvert
8 .1
7 .1
6.5 Culvert
6 .1
Contr. Expan.
17 .1
16.8 Culvert
16.51 .1
16.5 .1
16.2 Culvert
16.1 W1
16 L1
15.5 Culvert
15 L1
14 .1
12.5 Culvert
13 .1

Profile Output Table — Standard Table 1

Reach

wo

two

EWO
v
o
[nkied

River Sta

Profile

100 year

10C year
100 year

100 year
100 year

100 year

Wl W

W W

(=1}

[P ut)

Wl W W

L o 2

Lo W

Q Total Min Ch E1 W.S5. Elev

0.78
Culvert
Q.78
1.56
Culvert
1.56
2.60
Culkwert
2.60

(m3/s)
76.49

73.34
73.34

70,69
70.69

65.18

77.43

14.58
.57

72,43
72.41

£6.37

Crit W.5.
(m}
76.74

73.73

71.24
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E.G. Elev E.G. Slope

{m)

.44

74,59
74,59

72.44
72.44

66.43

{m)
0.000075

0.000G36
0.000149

0.000062
€.000178

0.000468

Vel Chnl Flow Area Top Width Froude # Chl

(1}

(m/m)

(m/s)

2.00

(2}

(m)



ane
me
ane

twe
o
two

two

one
one
onex
one
one

Hne
ong
one
one
rig:
one
one
one
one
one
oneg

=t
al
[l

=
(=]
= :

i in

[P ] -t
4

oUW ®
=

ooo-—nH»—w—l»—nl\:mmwwuub:-mm_mqooccm\c\c
(el S 1 ==

100

100
100
100
100

100
100

100
100

100
100

100
100
100
100
100

100
100

100
100

100
100

100
100

100
100

100

yoar

year
year
year
year

year
year

year
year

year
year

year
year
year
year

year
year
year
year
year
year
year
year
yoar
year

year

year
year

year
year

year
year

year

4.61

Cuivert

Culvert
2.01

64.28

5h.82
68.64
61.64
60.58

57.37
57.12

56.91
56.91

56.17
55.50

54,70
76.34
72.17
68,734
£6.36

63.66
63.20

56.16
54.°70

54.15
54.15

53.85
53.65
53.25
52710
59.16

56.50
56.50

55.50
73.34

10.34
70,19

65.04
64.59

64.43

66.37

59.02
69,67
62.05
60.91

61.03
61.06

©0.54
60.54

59.84
59,78

58.95
76,05
73.40
69.34
69.77

66.83
66.84

o8.17
58.91

57.41
57.38

55.53
55.14
54.66
54.06
62.17

©0.18
60.19

559.84
74.30

TL.52
T1.51

66.96
66. 96

66.42

65.08

£9.67
02.67
61.75

57.99

57.78

56.97

16.65
73.90
70.07
67,90

64,84
56.31
55.84
55.53
55,44
55.04

54,49
60,28

57.52

65.06
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66.43

59.04
70.05
68.27
65.04

61.09
61.08

60.56
60.56

59.87
59.86

55.04
76.76
75.13
12.81
69.93

§7.01
£7.00

59.09
59.03

57.61
57.61

56.38
56.34
56.03
55.54
62.24

60.23
60.23

59.87
74.30

71,52
71.52

66.97
66.97

66,43

0,000348

0.000126
0.002456
0.124273
0.145494

C.000273
0.000049

0.000061
0.000061

9.000059
0.000135

0.000137
0.003043
0.005556
0.026228
0.000383

0.000461
0.000395

0.000913
0.000131

0.000266
0.000311

0.002057
0.003256
0.003971
C.004438
0.000206

0.000124
0.000071

0.000047
0.000043

0.000025
0.000074

0.000029
0.000049

0.000074

0.72
2,72
11.05
11.83

4.00
10.00

10.00
10.00

10.00
10.97
10.81
10.772

4.00

b Ll
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