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APPENDIX A SCS Hydrologic Soil Groups

On the basis of their texture and drainage, thoroughly wetted soils can be classified into four
hydrologic soil groups, A, B, C, and D, according to the soil classification system developed by
the Soil Conservation Service.

A. Soils having high infilration rates even when thoroughly wetted and consisting chiefly of
deep, well to excessively drained sands or gravels. (Low runoff potentdal).

B. Soils having moderate infilration rates when thoroughly wetted and consistng chiefly of
moderately deep to deep, moderately well to well drained soils with moderately fine to moderately
coarse textures.

C. Soils having slow infiltration rates when thoroughly wetted and consistng chiefly of soils with
a layer that impedes downward movement of water, or soils with moderately fine to fine texture.

D. Soils having very slow infiltration rates when thoroughly wetted and cousisting chiefly of clay
soils with a high swelling potential, soils with a permanent high water table, soils with a claypan
or clay layer at or near the surface, and shallow soils over nearly impervious material. (High
runoff potential).
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APPENDIX B Soil Series Present in the Study Basins

Descriptions of the soil series occurring in the study areas taken from the Newfoundland Soil
Survey Report “Soils of the Avalon Peninsula” (Heringa, 1981) and are given as follows:

Bauline (Ba):

Bauline soils are developed from shallow, medium textured glacial tll derived from siltstone,
greywacke, slate, and minor volcanic rocks, and occupy moderately to steeply sloping terrain
with slopes of 15 - 40%. Surface and internal drainage is rapid on steep slopes, but in small
valleys wet conditions are prevalent most of the year. The depth of the profile ranges from 20 to
75 cm. Bauline soil areas are exceedingly stony and shallow with many rock outcrops.

Cochrane (Cr):

Cochrane soils are developed from medium textured, dark olive gray glacial tiil derived mainly
from gray slate and siltstone, and they occur on undulating to hilly terrain with gentle to very
steep slopes ranging between 5 and 20%. These soils are well to rapidly drained on the surface
and there is good runoff on slopes. They are moderately well to well drained internally. The
surface stoniness varies from moderately to excessively stony land.

Organic (0):

Organic soils are developed from the growth and decomposition of mosses, sedges, heath plants,
and other hydrophytic vegetation. Soils are called organic if they contain at least 60 cm of
fibrous peat or 40cm of well-decomposed material. Most occupy basins, depressions or gentle
slopes where there is sufficient moisture t0 promote their development. The soils are poorly
drained and usually saturated with water most of the year unless artificially drained.

Pouch Cove (Pc):

Pouch Cove soils are developed from stony, coarse textured, dark olive glacial till derived from
siltstone and slate. They occur on undulanng to gently rolling topography, but also on steeper
slopes, and sometimes on stongly to steeply sloping land. Generally the slopes range from 2 to
10%. Pouch Cove soils are imperfectly to well drained on the surface, but have imperfect to poor
drainage internally.

Red Cove (Rc):

Red Cove soils occur on the coastal hills north, east, and south of St. John's. These soils are
developed from exmemely stony, coarse textured, reddish gray glacial till derived from red
sandstone, siltstone, slate and red conglomerate. The soils occupy stongly to very steeply
sloping topography with slopes ranging between 15 and 40%. The surface drainage is very rapid,
but internal drainage i poor to very poor.

Torbay (Th).

Torbay soils are developed from moderately coarse textured and olive-coloured glacial till derived
from acid slate, siltstone, and acid volcanic rocks. They occur in level 10 depressed areas, in
basins or drainage channels, and art the bottom of hills or long slopes. Slopes are generally less
than 3%. Surface drainage is poor in depressions, on level sites , and in locations where drainage
is impeded by vegetation. Internal drainage is from poor to very poor. The soils are very stony to
excessively stony.
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APPENDIX C Soil Survey Symbol Convention

The following example illustrates the symbol conventon used in the soil survey:
Cr: Tb
E:qg

The symbol has 4 components: the soil series combinagon (Cr:Tb), and the topographic
characteristcs of degree of slope (E), stoniness (4), and rockiness (II).

Soil Series Combination

A single soil series symbol indicates that the series occupies 80% of the area or more. Complex
symbols denote that the first named series occupies 40 - 80% of the area, and the second and third
together occupy 20 - 40% of the area. Soils occupying less than 20% of an area are not

designated. In the exarmple, Cr:Tb signifies 40-80% Cochrane series soils, and 20-40% Torbay
series soils.

Degree of Slope:

A.....depressional to level, 0 10 0.5% slope
B.....very geny sloping, 0.5 to 2% slope
C.....genuy sloping, 2 10 5% slope
D.....moderately sloping, 5 to 9% slope
E.....strongly sloping, 9 to15% slope
F.....steeply sloping, 13 to 30% slope
G....very steeply sloping, 30 to 60% slope
H.....exwemely sloping, over 60% slope

Stoniness: (used primarily for describing agricultural suitability of the soil)

...Non-stony

..Slightly stony (slight to no hindrance to cultivation)

....Moderately stony (some interference with cultivation)

... Very stony (sufficient stones to constitute a serious handicap to cultivation)

...Exceedingly stony (sufficient stones to prevent culdvaton undl considerable clearing is done)
...Excessively stony (too stony to permit any culdvation)

bkl L R A S

Rockiness:

I.....2 - 10 % exposed bedrock
II....10 - 25% exposed bedrock
I...25 - 50% exposed bedrock
IV...50 - 90% exposed bedrock
V....over 90% exposed bedrock
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APPENDIX D Soil Combinations Present in the Study Basins

The soil combinatons present in each of the watersheds are given below using the soil symbol
convendon described in Appendix C.

Portugal Cove

Ba Cr Cr Cr Cr Cr:Pc  Cr:O« PcTb 0y O
Gsv ,Ds , D, Esv, Ezr, Es, D3 , Dy , Bs , B

St. Phillips I

Cr Cr:Pc Cr Cr:Q, CcO; G C&Tdb CTh Qs
Cs, D32, Fenx, Cs2, Ds , Eson , E« , D, , B

St. Phillips I

Cr CrPc Cr:Q; CrOs CoTb G CrTb O
C4 » D!-Z )C¢-2 » Dd ’ E4n y E4 3 D4 ’ B
Logy Bay

CrTb  ReCr Tb:0s O
D 2 G IV B 4 y B

Quter Cove
Cr:Th
D-

Northeast Pond River

Ba Cr Ct CriPc PecTh O
Fsam, Est ., Esn, Es , Das , B

North Pond Brook

C  C Cr CtOy CrTh T O
E4l) E3I|E31 C4—2 * D3 yB4 :B
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APPENDIX E

Combinations Present in the Study Basins

SCS Hydrologic Soil Group Classifications of Soil

Soil Symbol Internal Drainage and Slope Hydrologic
Characteristdcs Soil Group
Ba Ba rapid drained soil, steeply to very AB
G.v Em steeply sloping
Ct Cr Cr moderately well to well drained soil, B
D:. D. C. gently to moderately sloping
Cr Cr Cr Cr moderately well to well drained soil, BC
E; Es; Ea Fug strongly to steeply sloping
Cr: Pc Cr:Pc mixture of moderately well to well BC
I E, D, drained soil with an imperfectly to
poorly drained soil, moderately to
strongly sloping
Cr:0; Cr0O; GOy mixmure of moderately well to well C
I D, D: Cu drained soil with 2 very poorly drained
] soil, gently to moderately sloping
Cr:Th CrTo CrTb CrTb Cr:Tb | mixmre of moderately well 10 well C
D, D, D. E. E ., | drained soil with a poorly drained soil,
moderately to strongly sloping
Pc:Tb mixture of an imperfectly to poorly C
D. drained soil with a poorly drained soil,
moderately sloping
Rec:Cr mixture of an imperfectly to poorly C
Giw drained soil with a moderately well 10
well drained soil, very stongly sloping
To poorly drained soil, very gently sloping Ch
:] B.
Tb:0;  Tb:Os mixture of a poorly drained soil with a CD
B. B. very poorly drained soil, very gently
sloping
Q5 Os very poorly drained soil, very gently D
B B sloping
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APPENDIX G

Rainfall Intensity - Duration - Frequency Data
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ATMOSPHERIC ENVIRONMENT SERVICE
SIRVICE DE LYENVIRONNEMENT ATMOSPEZIRIQUE

RAINFALL INTENSITY-DURATION FREQUENCY VALUES
INTEZNSITE, DUREE ET FREQUENCE DES FLUIES

PREPARED BY / PREPARE PAR
THE HYDROMETEOROCLOGY AND MARINE DIVISION

LA DIVISION DE L"HYDROMETEOROLOGIE ET DU CLIMAT MARITIME
i oo de i e e e T o el e e e e A e ok o e e ok BT e o o e e o A e e ol ok ok e ok o o e R e o e e e e e ek o e ok e e e

TABLE 1 ST JOEN’S AIRPORT NFLD 8403506
LATITUDE 4737 LONGITUDE 5244 ELEVATICN/ALTITUDE 131 M
IEZEER LR REE SRRt s b R s R b NEEEEEEEEEEREEE R BT B LR E R L g g UL R
¥EA 5 MIN 10 MIN 15 MIN 30 MIN 1 H 2 H 6 H 12 H 24 H
ANNZE .
1249 8.9 8.9 10.2 17.5 28.2 52.6  61.7 62.0 63.5
1561 3.0 4.3 5.3 6.9 8.6 13.5  25.7 3s.6 38.6
1962 2.8 4.6 4.6 8.1 13.0 20.6 33.8 54.9 59,7
1553 10.2 11.2 11.7 13.7 18.5 23.6  40.9 52.3 57.9
1s64 4.3 6.9 7.9 11.2 19.3 28.2  54.9 72.56 77.5
1965 5.3 7.4 5.9 13.0 17.8 19.6 32.3 51.8 59.7
1866 8.4 13.2 17.0 25.4 29.7 43.7  48.5 64.5 85.3
1987 2.3 3.8 5.3 9.9 10.9 16.3  25.5 44.4 58.4
258 6.3 12.7 13.7 14.7 17.5 22.4 41.9 55.1 61.7
1969 5.6 7.1 8.4 8.6 11.7 19.0 30.7 34.5 48,3
1570 5.6 7.1 10.7 15.2 15.3 19.6  42.4 62.5 87.4
1571 6.3 10.4 14.5 16.0 19.0 22.1 34,3 41.1 77.7
1872 4.8 5.3 6.6 1C.9 15.0 20.6 47.8 72.6 89.2
1673 5.3 6.9 7.5 10.4 16.5 30.0  49.5 65.8 67 .1
1974 3.6 5.6 6.3 5.9 16.3 22.4  42.4 3.3 72.9
1575 8.1 10.4 12.2 17.8 19.0 19.6 46,3 71.9 82.3
276 3.6 4.8 6.2 8.4 12.7 19.0 33.8 42.2 53.6
2977 3.8 5.6 7.6 11,7 17.5 23.4 38.6  40.4 41.4
1578 4.0 5.9 7.4 7.6 12.9 13.1  27.1 37.6 43.0
1579 3.2 4.2 5.9 10.2 16.2 18.1  29.3 41.9 49.2
1380 3.2 6.1 7.4 12.2 17.4 23.9 33.8 41.6 69.5
1381 =-99.9 =3%.9 =99.9 =99.9 15.0 22.4  46.7 72.5 82.5
1582 5.1 9.0 12.9 17.1 24.5 35.9  30.3 82.4 84.0
1583 1.6 3.2 4.8 9.6 19.2 26.5  47.3 52.8 S54.7
1534 5.0 9.9 13.0 21.5 27.1 36.6 61.0 74.0 75.3
1585 5.2 7.1 9.8 11.3 14.1 18.5 16.0 54.9 82.9
1336 3.1 4.8 7.2 14.3 23.3 27.9  40.2 58.9 70.6
-537 5.1 7.3 8.6 1.2 - 23.5 24.2 30.6 36.6 45.8
1538 6.6 10.6 13.2 17.4 23.4 25.9  14.8 45.8 49.0
1539 2.9 4.5 6.2 8.0 10.9 19.7  43.4 51.6 51.6
1550 -99.9 -5%,9 -99,9 =-99.9 =-99.9 =99.9 =5%.9 -99.¢9 83.4
NCTZ:-99.9 INDICATES MSG DATA
DONNZES MANQUANTES
£ VYRS. 29 29 29 29 30 30 30 10 3z
LNNZIES
MZA 4.9 7.2 5.0 12.9 17.8 24.3  41.8 54,3 €3.3
MOVYENNE
STD. DEV. 2.1 2.7 3.3 4.4 5.3 8.5 11.8 13.4 13.4

ECART-TZPE
SXEW 0.81 0.64 0.63 0.94 0.56 1.78 1.28 0.32 =0.03
Dissyv=zZTRIE



XURTOS1IS 3.62 2.75 2.80 4.02 3.10 6.80 5.71
KURTOSIS ‘
WARNING / AVERTISSEMENT
YEAR 1949 HAD VALUE GREATZR THAN 100 YEAR STORM.
EN 1949 L"INTENSITE DE LA PLUIE A DE PASSE
CELLE POUR UNE PERIODE DE RETOUR DE 100 ANS
DATA/LA VALZUR = 52.6 100 YEAR/ANNEE = 51.0

WARNING / AVERTISSEMENT
YZAR 1982 HAD VALUE (GREATER THAN 100 YEAR STORM.
EN 1982 L"INTENSITE DE LA PLUIE A DE PASSE
CELLE POUR UNE PERIODE DE RETOUR DE 100 ANS
DATA/LA VALZUR = §0.3 100 YEAR/ANNZE = 79.0
|

.33



ATMOSPHEERIC ENVIRONMENT SERVICE
SERVICE DE L"ENVIRONNEMENT ATMOSPHIRIQUE

RAINFALL INTENSITY-DURATION FREQUENCY VALUES
INTENSITE, DURZE ET FREQUENCEZ DES PLUIES

R R A R R Ly R R L R R R P Prpnp R R LT X R F Ry
TABLE 2 ST JCHN’S ATIRPORT NFLD 8403508

LATITUDE 4737 LONGITURE 5244 ZLEVATION/ALTITUDE 131 M

22X R SRR RREL L ARt RsRsRal iR R R RRERREREEELEE222ERRERERRERERDEE

RETURN PZRICQD RAINFALL AMOUNTS (MM)
PERIODE DE RITOUR QUANTITIES DE PLUIZ (MM)

DURATION 2 5 10 25 20 100 # YZARS
DUREE YR/ANS YR/ANS YR/ANS YR/ANS YR/ANS ¥YR/ANS ANNEE
5 MIN 4.6 6.4 7.5 9.2 10.3 11.4 29

10 MIN §.8 5.2 10.8 12.8 14,3 15.8 29

15 MIN 8.5 11.4 13.4 15.8 17.6 19.4 29

30 MIN 12.2 16.1 18.7 22.0 24.4 26.8 29

1 H 17.0 21,86 24.7 28.6 1.5 34.4 30
2 H 22.9 30.4 35.4 41.7 46,3 51.0 30
e H 3%.9 50.4 57.3 66.1 72.5 79.0 30
12 H 52.1 63.9 71.8 81.7 89.1 96.4 30
24 H £2.8 76.4 85.4_ 96.8 105.2 113.6 31

RETURN PERIOD RAINFALL RATZIS EXPRESS:=ZD AS MM/HR
INTENSITE D LA PLUIE PAR PZRIODEZ DE RETOUR, ZXPRIMEZ EN MM/H
WITH 93% CONFIDENCE LIMITS /. AVEC DES LIMITES DX CONFIANCZI DE 53%

(V]

DURATION 2 YR/ANS 35 YR/ANS 10 YR/ANS 25 YR/ANS 50 ¥YR/ANS 100 ¥YR/ANS

DURZE
5 MIN 55.2 77.L 91.6 10%.9 123.5 137.0
+/- 8.3 +/- 13.9 <+/- 18.8 +/- 25.4 <+/- 30.4 </~ 35.4
10 MIN 40.5 55.0 64.7 76.8 35.8 $4.3
+/- 5.5 +/=- 8.2 +/= 12.5 =/- 16.8 +*/- 20.2 +/- 23.5
15 MIN 34.0 45.7 53 .4 63.2 70, 77.6
+/=- 4.4 +/- 7.4 =/- 10.0 +/= 13.5 +/=16.2 <+/- 18.9
30 MIN 24.4 32.2 37.4 43.9 45.8 . 53.6
+/- 3.0 +/- 5,0 */- 6.7 +/- S.1 +/-10.9 +/- 12.6
1 H 17.0 21.6 24.7 28.5 31.5 4.4
+/= 1.7 +/= 2.9 <+/- &.0 *=/= 5,3 +/- 6.4 +/- 7.4
2 H 11.5 15.2 17.7 20.8 23.2 . 25.8
+/=- 1.4 +/- 2.4 =~f/=- 3.2 +/=- 4.3 <+/= 5.1 /- 6.0
& H 6.7 8.4 9.6 11.0 12.1 13.2
+/- 0.6 +/- 1.1 +/- 1.3 +/= 2.0 +/- 2.4 =+/- 2.8
12 H 4.3 5.3 6.0 6.8 7.4 8.0
+/- 0.4 +/- 0.6 +/- 0.8 +/- 1.1 +/- 1.3 </- 1.6
24 H - 2.6 3.2 3.6 4.0 4.4 4.7
+/- 0.2 +/- 0.3 +/- 0.5 +/- 0.6 +/- 0.8 =~/- 0.9



ATMOSPHERIC ENVIRONMENT SERVICE
SERVICE DE | L"ENVIRONNEMENT ATMOSPHIRIQUE
|

RAINFALL INT;NSITY—DURATION FREQUENCY VALUES
INTENSITE,: DUREE ET FREQUENCE DES PLUIES

'SI2Z 2222 EEERRRRRARAREREERERRRRARXRRRRER SRR REERERRRERRE AR REEE B REEE R E R R

TA3LE 3 ST JOHN’S: AIRPORT NFLD 8403508

LATITUDZ 4737 LONGITUDE 5244 ELEVATICN/ALTITUDE 131 M
e de e e e e e e e ok e e e ek ke ok ko sk e o o e e ok e o S sk sk s o o e e Sk e e o o e e 3 e ek e ok e e e ok ke e e

INTERPOLATION EQUATION / EZQUATION D"INTERPOLATICN: R = A * T **% B
R = RAINFALL RATE / INTENSITE DE LA PLUIZ (MM /HR)
T = TIME IN HOURS / TEMPS EN HEURES

STATISTICS 2 YR 5 YR 10 ¥YR 25 YR 50 ¥R 100 ¥R
STATISTIQUES ANS ANS ANS ANS ANS ANS
MEAN OF R 21.7 29.3 34.2 40,5 45.2 49.8

HOYENNE DE R

STD. DEV. R 18.2 25.4 30.2 1.2 40.7 45,2
ECART-TVYPEE

STD. E=ZRROR 2.0 2.5 2.8 3.3 3.7 4.0
ERREUR STANDARD

FrE. (&) 15.0 20.9 24.2 28.3 31.3 34,4

COE
COEFFICIENT (A)

ZXPONENT (B) -0.532 -0.554 -0.564 -C.374 -0.57¢ -0.584
EXPOSANT (B)
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APPENDIX H

Rational Method with SCS Curve Number,
Bransby-Williams, and Airport Drainage Methods of
Determining Time of Concentration
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APPENDIX I

SCS TR-55 Chart Method Adjustment Tables






Patio of dralnage
aea o poncing

rercentage of
pending and

and swazpy ares swasTy acte 2 5 10 23 IR )
5CC c.2 C.%2 C.9< 0.95 0.9% C.87 (.32
2C0 5 .83 .87 .88 .80 .sz2 .23
100 1.0 .8C .81 .83 L35 .87 2%
50 2.0 .74 .75 .75 .79 LBz .35
&0 2.5 &3 .7C .72 30 .78 .32
30 3.3 .5 .&5 L7 7L 75 78
20 5.0 .59 .61 .83 A Y
15 §.7 .57 .58 L0 .64 8T T
pRe: 2.0 .53 54 .58 80 .35 &8
5 22.0 .~8 45 51 .55 5% 54

Adjustme

throughout

e Og el me
fav smw vea

s where pending and swesTy eress 2re stresd

—

wlo ¢ d-ainage
arsa to ponding
nd

and swatTy area swetzy erea 5 =0 es L X
5CC .2 C.6& (C.25 0.6 Q.97 (.32 Q.39
200 W5 .28 .29 .90 S 82 L8
pAs 1.0 .23 .54 .86 .27 .82 .=

20 2.0 .78 .79 .81 z 25 .87
43 2.5 LT3 A .76 - -2
30 3.3 &3 .70 JIL LT rar 31
20 3.0 .55 .£6 .63 .72 75 .73
15 6.7 L2 .53 LE5 L9 T .78
pRe; 2.0 =1 .5 &1 25 62 TR
5 20,0 53 « S .56 L0 L83 .88

4 25.0 .50 .51 .53 ST LEL 0 L66

Ad Justzent factors where ponding and swempy aress are lo-

cated cnly in upper reaches of *he watershed

faililo cf drainage
ares to pending

rercentage of

< — £ v - (-'- —e )
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FLAT SLOFES

Slope

(per- 10 20 50 100 200 500 1,000 2,000
cent) acres acres acres acres acres acres Agres  acres
0.1 0.49 0.47 0.44 0,43 0.42 0.41 0.41 0.40
0.2 .61 .59 .56 .55 .54 .53 .53 .
0.3 .69 .67 .65 .64 .63 .62 .62 .61
0.4 .76 . 7h 72 71 .70 .69 .£9 .69
0.5 .82 .80 .78 77 77 .76 .75 .76
0.7 .30 .89 .B8 .87 .87 .87 .87 .87
1.0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.5 1.13 1.1 1.14 1.15 1.1% 1,17 1.7 1.17
2.0 1.21 1.24 1.26 1.23 1,29 1.30 1.31 1.31

MOD=2ATE SIOPES
3 .93 .92 .91 .90 .90 .90 .23 .BS
4 1.00 1,00 1.G0 1.C0 1,00 1.C0 1.00 1.C0
5 1.04 1.05 1.07 1.08 1.08 1,08 1.09 1.09
6 1.07 1.10 1,12 1l.14 1.15 1,16 1.17 1.17
7 1.09 1,13 1.18 1.21 1.22 1,23 1.23 1.24
STZZT SLOPES

g8 .92 .88 B .81 .80 .78 .78 .77
9 .94 .90 .86 .84 .83 .82 .81 .81
10 .96 .92 .88 .87 .86 .85 .B& .84
11 .96 94 91 .90 .89 .88 .87 .87
12 .97 .95 .93 .92 .91 .50 .90 .90
13 .97 .97 .95 .94 .94 .93 .93 .92
14 .98 .98 .97 .96 .96 .96 .95 .95
15 .99 .99 .99 .98 .98 .98 .98 .98
16 1,00 1.00 1.00 1.00 1.00 .00 1.00 1.00
20 1,03 1.04 1,05 1.06 1.07 1.08 1.09 1.10
25 1.06 1,08 1,12 1,14 1,15 1,16 1.17 1.19
30 1.09 1.11 1.14 1.17 1.20 1.22 1,23 1.24
40 1,12 1.16 1.20 1.24 1.29 1.31 1.33 1.35
20 1,17 1.21 1.25 1.29 1.34 1.37 1.40 1.43




APPENDIXJ

SCS TR-55 Chart Method of Determining
20 and 100 Year Peak Flows
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APPENDIX K

Regional Flood Frequency Analysis Output






Regional Flood Estimates for the Izland of Newfoundland

Name of watershed................. Portugal Cove

Location of watershed............. 1

Eastern

Zastern=1l, Central=2, Humber & Northern Peninsula=3,

..... Physiographlc Parameters .....

Area of watershed {DA) 10.9725
Area controlled by lakes (ACL) 9.5725
Area of lakes and swamps {ALS) 2.145
Drainage density (DRD) 1.367
Slope of main channel (Not Used) 2,03
........ ERROR DIAGNOSIS ........ T (year)

2

10

*x [Jse results with caution: 20

These parameters are outside 50

range for rellable results. 100

200

kmi
km1
kmi

1
%

/km

L3

Q (m3/s)

10.87
16.37
18.57
21.36
23.55
25.60

Par
3.
6.
0.
c.
C.

Southwest=4)

eter Range

80
03
59
55
23

L351[Q]

6.
.28
11.
13.

10

14

39

67
30

.53
15,

51

2853,
10.
3.
1.
1.

Q0
97
29
62
35

Uss[Q]

16.
26.
.56
34,
38.
.25

29

42

92
06

32
17



Regional Flood Estimates for the Icland of Newfoundland

Name ¢f watershed........ ...
Location of watershed.............

..... Physiographic Parameters .....
Area of watershed {DA)
Area controlled by lakes {ACL)
Area of lakes and swamps {ALS)
Drainage density {DRD)
Slope of main channel {Not Used)
........ ERROR DIAGNOSIS ........

** Use results with caution:
These parameters are outside
range for reliable results.

St. Phillips

1

18.4625
16.1625
3.3875
1.11
1.38

T (year)
2
10
20
50
100
200

Eastern
(Easternml, Central=2, Humber & Northern Peninsula=3, Southwest=4)

k:n!
kxm?2
km?
1/km
%

Q (m3/s)
.57
.13
.18
.04
.07
35.

14
23
26
30
33

ok

91

3.
10.
1.
0.
0.

9.
14.
16.
18,
20.
21.

30
15
66
55
23

L83(Q)

36
53
45
70
40
76

Parameter Range
285.
18.
5.
1.
1.

00
46
54
62
35

Uss(Q]

22,
.82

36

41.
48.
53.
59,

68

67
24
60
26



Regional Flood Estimates for the Island of Newfoundland

Name of watershed................. St. Pnillips (DBH)
Location of watershed............. 1 Eastern
{Eastern=1, Central=2, Humber & Northern Peninsula=3, Southwest=4)

..... Pnysiographic Parameters ..... Parameter Range
Area of watershed {DA) 17.5375% Xxm? 3.90 285.00
Area controlled by lakes (ACL) 16,1625 km? 9.65 17.54
Area of lakes and swamps {ALS) 3.3875 km? 1.58 5.26
Drainage density {DRD) 1.13 1/xm 0.55 1.62
Slope of main channel {Ncot Used) 1.35 % 0.23 1.35
T (year) {Q (m3/s) L95(Q] U9s (Q]

2 13.44 8.64 20.92

10 20.98 13.18 33.40

20 23.66 14.86 37.66

50 27,03 16.83 43.41

100 29.65 18.30 48,06

200 32.10 19.45 52.57



Regional Flood Estimates for the Island of Newfoundland

Name of watershed................. Logy Bay
Location of watershed............. 1 Eastern
(Sastern=l, Central=2, Humker & Northern Peninsula=3, Southwes:tw=d)

.....Pnysiographic Parameters ..... Parameter Range
Area of watershed (DA) 1.4625 km? ol 3.90 285.00
Area controlled by lakes (ACL) 1.4625 km? 0.80 1.46
Area of lakes and swamps {ALS) 6.2125 xm? 0.13 0.44
Drainage density (DRD) 2.188 1/km *~* 0.55 1.62
Slope of main channel (Not Used} 4.06 % kel .23 1.35
........ ERRCR DIAGNOSIS ........ T (year) @ (m3/s) L951{Q] uss[Ql
2 2.46 1.58 3,84

10 3.26 2.05 5.19

** Jse results with cautlon: 20 3.67 2.31 5.84
These parameters are outside 50 4,18 2.60 6.71
range for reliable results. 100 4.56 2.81 7.39
200 4.91 2.98 8.10



Regional Flood Estimates for the Tsland of Newfoundland

Name of watershed.......... ...
Location of watershed.............

..... Physiographic Parameters .....
Area of watershed (BA)
Area controlled by lakes (ACL)
Area of lakes and swamps {ALS)
Drainage density {DRD)

Slope of main channel
........ ERROR DIAGNOSIS ........
** Jse results with caution:

These parameters are outside
range for reliable results,

{Not Used)

1

0.8225
0.2
0.08
1.398
3.33

T {year)
2
10
20
50
100
200

Quter Cove

Eastern
(Easternwl, Central=2, Humber & Northern Peninsula=3,

¥m?
xm?
xm?

LR

o

1/km

%

Q

o

(m3/s)
3.81
7.98
9.73

12.21

14,33

16,48

Southwest=4)

Parameter Range

3.90
0.45
0.07
£.55
0.23

L25(Q]
2.45
5.01
6.11
7.60
8.84
9.98

285.
0.
0.
1.
1.

0o
82
25
62
35

Uds1Ql

5.
.70
15,
19.
23.
27,

12

94

49
61
23
19






APPENDIX L

Culvert Analysis






1

CURRENT DATE: 01-29-1996 FILE DATE: 12-04-1995
CURRENT TIME: 12:09:03 FILE NAME: LBC3
FHWA CULVERT ANALYSIS
HY-8, VERSION 4.1
C SITE DATA CULVERT SHAPE, MATERIAL, INLET
u
L INLET OUTLET CULVERT BARRELS
v ELEV, ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
(FT) {FT) (FT) MATERIAL (FT) (FT) n TYPE
1 225.72 225.06 59.00 1 CMPA 6.75 4.92 .028 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (CFS) FILE: LBC3 DATE: 12-04-1995
ELEV (FT)} TOTAL 1 2 3 4 5 6 ROADWAY ITR
225.72 0 0 0 0 0 0 0 0 1
226.84 11 11 0 0 0 0 0 0 1
227.39 23 23 0 0 0 0 0 0 1
227.81 34 34 0 0 0 0 0 0 1
228.21 45 45 0 "0 0 0 0 0 1
228.53 57 57 0 0 0 0 0 0 1
228.85 68 68 0 0 0 0 0 c 1
229.15 79 79 0 0 0 0 0 0 1
229.41 90 90 0 0 0 0 0 0 1
229.45 92 92 0 0 0 0 0 0 1
229.97 113 113 0 0 0 0 0 0 1
232.28 201 201 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: LBC3 DATE: 12-04-1995
HEAD HEAD TOTAL FLOW ¥ FLOW
ELEV (FT} ERROR (FT) FLOW(CFS) ERROR (CFS) ERROR
225.72 0.00 0 0 0.00
226.84 0.00 11 0 0.00
227.39 0.00 23 0 0.00
227.81 0.00 34 0 0.00
228.21 0.00 45 0 0.00
228.53 0.00 57 0 0.00
228.85 0.00 68 0 0.00
229.15 0.00 79 0 0.00
229.41 0.00 20 0 0.00
229.45 0.00 92 0 0.00
229.97 0.00 113 0 0.00
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%} = 1.000




CURRENT DATE: 01-29-1996
CURRENT TIME:

12:09:03

2

FILE DATE: 12-04-1995

FILE NAME: LBC3

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 6.75 BY 4.916667 ) CMPA

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTRCL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (£t) (ft) <F4> (£t) (£t) (fps) (ft) (fps) (ft)
0 225.72 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.24
11 226,84 0.97 1.12 3-Mlt 0.71 0.66 2.44 1.01 4.42 1.01
23 227.39 1.41 l1.67 3-M1lt 1.05 1.00 3.76 1.22 5.20 1.22
34 227 .81 1.76 2.09 3-Mlc 1.29 1.22 4,85 1.37 5.73 1.37
45 228.21 2.07 2.49 3-M2t 1.52 1.45 5.79 1.50 6.15 1.50
57 228.53 2.35 2.81 2-M2c 1.71 l.62 6.53 1.62 6.49 1.61
68 228.85 2.64 3.13 2-M2c 1.90 1.80 6.92 1.80 6.79 1.70
79 229.15 2.95 3.43 2-M2c 2.09 1.97 7.22 1.97 7.05 1.79
20 229.41 3.25 3.69 2-M2cC 2,27 2.10 7.63 2.10 7.29 1.87
92 229.45 3.28 3.73 2-M2c 2.29 2.12 7.68 2.12 7.32 1.88
113 229.97 3.80 4,25 2-M2c 2.63 2.37 8§.29 2.37 7.71 2.01
El. inlet face invert 225.72 ft El. outlet invert 225.06 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

*xx%% QITE DATA **%** CULVERT INVERT *W*¥* k¥ khkhkhhhdk

Wk ko ok

INLET STATION (FT)

INLET ELEVATION (FT)

OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

100.00
225.72
159.00
225.06
1
0.0112
59.00

CULVERT DATA SUMMARY %% %k ks kk ook s drk ko ko

BARREL SHAPE
BARREL SPAN
BARREL RISE

BARREL MATERIAL

BARREL MANNING'S N
INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

PIPE ARCH
6.75 FT
4.92 FT
STEEL OR ALUMINUM

0.02

8

CONVENTIONAL
PROJECTING

NONE




3

CURRENT DATE: 01-29-1996 FILE DATE: 12-04-19895
CURRENT TIME: 12:09:03 FILE NAME: LBC3
TAILWATER
**x** [JSER DEFINED CHANNEL CROSS-SECTION FILE NAME: LBC3
MAIN CHANNEL ONLY FILE DATE: 12-04-1995

LEFT CHANNEL BOUNDARY
RIGHT CHANNEL BOUNDARY
MANNING N LEFT OVER BANK
MANNING N MAIN CHANNEL
MANNING N RIGHT OVER BAN
SLOPE OF CHANNEL (FT/FT)

CROSS-SECTION X
COORD. NO. (FT)
0.00
7.61
22.04
39.90
49.82
59.22
73.12
82.83

-1 U WP

*xkxkx* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE
(CFS) (FT) NUMBER
0.00 225,30 0.000
11.30 226 .07 1.257
22.60 226,28 1.309
33.90 226.43 1.341
45.20 226 .56 1.365
56.50 226.67 1.384
67.80 226.76 1.400
79.10 226.85 1.413
90.41 226.93 1.425
91.82 226.94 1.426
113.01 227.07 1.445

Y

QOO OO0O

(FT)

231.

229

229,

227
225

227,

228
229

DE
(

NMEHHEFREREBRERO

84
.00
13
.54
.30
16
.40
.80

PTH
FT)

.24
.01
.22
.37
.50
.61
.70
.79
.87
.88
.01

.000
.035
.000
.0400

VEL.
(FPS)

0.

00

4.42

NN XIJAaann

.20
.73
.15
.49
.79
.05
.29
.32
.71

SHEAR
(PSF)

NMNMHEHHBRERRHEOO

.00
.94
.20
.38
.54
.67
.79
.89
.99
.00
.16

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)

OVERTOPPING CREST ELEVATION (FT)

PAVED
50.00
100.00
232.28
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CURRENT DATE: 12-05-1995 FILE DATE: 12-04-1995
CURRENT TIME: 12:40:39 FILE NAME: QCC1
FHWA CULVERT ANALYSIS
HY-8, VERSION 4.1
c SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
(FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE
1 225.13 224 .45 39.38 1 CSP 2.00 2.00 .024 CONVENTIONAL
2
3
4
5
6
FILE: OCCl CULVERT HEADWATER ELEVATION (FT) DATE: 12-04-1995
DISCHARGE 1 2 3 4 5 6 ROADWAY
0 225,13 0.00 0.00 0.00 0.00 0.00 228.67
4 226.09 0.00 0.00 0.00 0.00 0.00 228.72
7 226.57 0.00 0.00 0.00 0.00 0.00 228.75
11 227.21 0.00 0.00 0.00 0.00 0.00 228.78
14 227.57 0.00 0.00 0.00 0.00 0.00 228.80
18 228.20 0.00 0.00 0.00 0.00 0.00 228.82
21 228.96 0.00 0.00 0.00 0.00 0.00 228.84
25 229.87 0.00 0.00 0.00 0.00 0.00 228.86
28 230.70 0.00 0.00 0.00 0.00 0.00 228.87
32 232.10 0.00 0.00 0.00 0.00 0.00 228.89
35 233.43 0.00 0.00 0.00 0.00 0.00 228.91
35 233.43 0.00 0.00 0.00 0.00 0.00 0.00
The above Q and HW are for a point above the roadway.




CURRENT DATE: 12-05-1995

CURRENT TIME: 12:40:39

2

FILE DATE: 12-04-1995

FILE NAME: OCCl

PERFORMANCE CURVE FOR CULVERT # 1 - 1

( 2 BY 2 ) CSP

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
{cfs) {ft) (ft) (Et) <F4> {ft) (ft) (fps) (fr) (fps) (ft)
0 225.13 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -0.05
4 226.09 0.96 0.96 1-82n 0.63 0.65 4,16 0.63 1.88 0.30
7 226 .57 1.44 1.44 1-S2n 0.92 0.94 4,98 0.92 2.17 0.39
11 227.21 1.89 2.08 2-M2c 1.18 1.16 5.59 1.16 2.38 0.45
14 227.57 2.38 2.44 2-M2c 1.45 1.35 6.26 1.35 2.54 0.50
18 228.20 2.97 3.07 6-FFn 2.00 1.51 5.62 2.00 2.68 0.55
21 228.96 3.70 3.83 6-FFn 2.00 1.64 6.74 2,00 2.80 0.59
25 229.87 4.58 4.74 6-FFn 2.00 1.74 7.87 2.00 2.90 0.62
28 230.70 5.41 5.57 6-FFn 2.00 1.83 8.77 2.00 2.98 0.65
32 232.10 6.87 6.97 6-FFn 2.00 1.95 10.12 2.00 3.08 0.69
k1 233.43 8.26 8.30 6-FPn 2.00 2,00 11.24 2.00 3.16 0.71
El. inlet face invert 225.13 ft El. outlet invert 224.45 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

***k** STTE DATA ****%* CULVERT INVERT ****dkkskhhhhdhk

LE R RS

INLET STATION (FT)

INLET ELEVATION (FT)

OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

100.00
225,13
139.37
224 .45
1
0.0173
35.38

CULVERT DATA SUMMARY % % % % et o o o s v o o oo ot ok ok ok ok or o ot o
CIRCULAR

BARREL SHAPE

BARREL DIAMETER
BARREL MATERIAL

BARREL MANNING'S N
INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

2.00 FT

CORRUGATED STEEL

0.02

4

CONVENTIONAL
THIN EDGE PROJECTING

NONE




3

CURRENT DATE: 12-05-1995 FILE DATE: 12-04-1995
CURRENT TIME: 12:40:39 FILE NAME: OCCl
TAILWATER
*#%xx%x USER DEFINED CHANNEL CROSS-SECTION FILE NAME: OCC1l
MAIN CHANNEL ONLY FILE DATE: 12-04-1995

LEFT CHANNEL BOUNDARY
RIGHT CHANNEL BOUNDARY
MANNING N LEFT OVER BANK

MANNING N MAIN CHANNEL

MANNING N RIGHT OVER BAN
SLOPE OF CHANNEL (FT/FT)

CROSS-SECTION
COORD. NO.

*wxkkk* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

RSN

FLOW
{CFS)

0
3

14
17
21
24
27

35

.00
.53

7.
10.

06
59

.13
.66
.19
.72
.55
31.
.31

78

W.S.

{

2

E.

{FT)

224
224
224
224
224

225
225

225,
.16

225

.40
.75
.84
.90
.95
225,
225.
.07
.10

00
04

14

X

FT)
0.00

42 .65
82.02

13.25

FROUDE
NUMBER

O0O0OOOOO0OO00O0Q0

.000
.791
.820
.839
.853
.864
.874
.882
.887
.895
.901

Y

{FT)
227.
226.
224 .
230.

QOO O0O00O

85
70
40
32

DEPTH

(FT)
-0.
.30
.39
.45
.50
.55
.59
.62
.65
.69
.71

OO0 O0O0O0OO0OO0O0OO0

05

.000
.035
.000
.0200

VEL.

WWNMNNNNDMDNREO

(FPS)
.00
.88
.17
.38
.54
.68
.80
.90
.98
.08
.16

SHEAR
(PSF)

OO0 O0OO0O0OO0O0O00OO0

.00
.22
.27
.31
.34
.37
.40
.42
.44
.46
.48

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE

EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
20.00
100.00
228.67
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CURRENT DATE:

12-05-1995

FILE DATE:

12-04-1995

CURRENT TIME: 12:34:26 FILE NAME: 0OCC2
FHWA CULVERT ANALYSIS
HY-8, VERSION 4.1
c SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
\' ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING  INLET
(FT) {PT) (FT) MATERIAL (FT) (FT) TYPE
1 210.03 209.48 16.41 1 CSP 1.00 1.00 CONVENTIONAL
2
3
4
5
6
FILE: OCC2 CULVERT HEADWATER ELEVATION (FT) 12-04-1995
DISCHARGE 1 2 3 4 5 6 ROADWAY
0 210.03 0.00 0.00 0.00 0.00 0.00 212.00
4 211.74 0.00 0.00 '0.00 0.00 0.00 212.05
7 215.21 0.00 0.00 0.00 0.00 0.00 212.08
11 221.02 0.00 0.00 0.00 0.00 0.00 212.11
14 229.10 0.00 0.00° 0.00 0.00 0.00 212.13
18 239.45 0.00 0.00 0.00 0.00 0.00 212.15
21 267.58 0.00 0.00 0.00 0.00 0.00 212.17
25 348.48 0.00 0.00 0.00 0.00 0.00 212.19
28 485.09 0.00 0.00 0.00 0.00 0.00 212.20
32 907.18 0.00 0.00 0.00 0.00 0.00 212.22
35 1584.57 0.00 0.00 0.00 0.00 0.00 212.24
35 1584.57 0.00 0.00 0.00 0.00 0.00 0.00

The above Q and HW are

for a point above the roadway.




CURRENT DATE:
CURRENT TIME:

12-05-1995
12:34:26

FILE DATE:
FILE NAME: OCC2

2

12-04-1985

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 1 BY 1 ) CSP

DIS- HEAD - INLET OUTLET
CHARGE WATER CCONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (£t) (fps) (ft) (fps) (ft)
0 210.03 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.52
4 211.74 1.71 1.60 3-M1f 0.82 0.80 4.50 1.00 4.97 1.04
0 210.64 0.00 0.61 O-NF 0.00 0.00 4.50 0.00 5.74 1.16
0 210.74 0.00 0.71 O-NF 0.00 0.00 4.50 0.00 6.29 1.26
0 210.81 0.00 0.78 O0O-NF 0.00 0.00 4.50 0.00 6.72 1.33
0 210.88 0.00 0.85 O0O-NF 0.00 0.00 4.50 0.00 7.08 1.40
0 210.94 0.00 0.91 O-NF 0.00 0.00 4.50 0.00 7.40 1.46
0 211.00 Q.00 0.97 O-NF 0.00 0.00 4.50 0.00 7.46 1.52
0 211.05 0.00 1.02 0O-NF 0.00 0.00 4.50 0.00 7.47 1.57
0 211.11 0.00 1.08 O-NF 0.00 0.00 4.50 0.00 7.53 1.63
0 211.16 0.00 1.13 O-NF 0.00 0.00 4.50 0.00 7.61 1.68
El. inlet face invert 210.03 fc El. outlet invert 209.48 fc
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

w#*kk* STTE DATA ***** CULVERT INVERT ***hdddhhhuwdd

W ¥ o

INLET STATION (FT)

INLET ELEVATION (FT)

OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

100.00
210.03
116.40
209.48
1
0.0335
16.41

CULVERT DATA SUMMARY % o dr dror dr o dr dr obr dr o oir or o o o ok e 9 o o dr o
CIRCULAR

BARREL SHAPE

BARREL DIAMETER
BARREL MATERIAL

BARREL MANNING'S N
INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

1.00 FT

CORRUGATED STEEL

0.02

4

CONVENTIONAL
THIN EDGE PROJECTING

NONE




3

CURRENT DATE: 12-05-1995 FILE DATE: 12-04-1995
CURRENT TIME: 12:34:26 FILE NAME: 0CC2
TAILWATER
**%%% [JSER DEFINED CHANNEL CROSS-SECTION FILE NAME: 0OCC2
MAIN CHANNEL ONLY FILE DATE: 12-04-1995

LEFT CHANNEL BOUNDARY

RIGHT CHANNEL BOUNDARY

MANNING N LEFT OVER BANK

MANNING N MAIN CHANNEL

MANNING N RIGHT OVER BAN
SLOPE OF CHANNEL (FT/FT)

CROSS-SECTION

COORD.

**xxx** UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

W bW R

FLOW
(CFS)

0.
.53

3

7.
10.
.13

14

17.
21.

24

00

06
59

66
19

.72
27.
31.
35.

55
78
31

NO.

W.S.

(

E.

(FT)

210.

210
210

210
210

211
211
211

00

.52
.64
210.
.81
.88
210.
.00
.05
.11
211.

74

94

1ls

X

FT)

0.
13.
16.
19.
23,
39.

00
12
40
68
00
40

FROUDE
NUMBER

HFRHERRPREREREBRBPO

.000
.724
.787
.828
.858
.883
.904
.911
.913
.920
.927

Y

0

0
0.000
0.035
0.000
0.0880

(FT)

211

210,

210
210
212
212

DE
{

FRRRPPERRREPHEHEO

.94
96
.00
.96
.00
.20

PTH VE
FT) (FP
.52 0
.04 4
.16 5
.26 6
.33 6
.40 7
.46 7
.52 7
.57 7
.63 7
.68 7

L.
S)

.00
.97
.74
.29
.72
.08
.40
.46
.47
.53
.61

SHEAR
(PSF)

NN MNMNNNNR RO

.00
.36
.69
.94
.14
.32
.47
.50
.51
.54
.58

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE

EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
20.00
100.00
212,00
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CURRENT DATE: 11-29-1995 FILE DATE: 11-27-19%5
CURRENT TIMBE: 16:04:20 FILE NAME: OCC3
FHWA CULVERT ANALYSIS
HY-8, VERSION 4.1
C SITE DATA CULVERT SHAPE, MATERIAL, INLET
¢}
L INLET OUTLET CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
{FT) (FT) {FT) MATERIAL {FT) (FT) n TYPE
1 117.85 116.45 39.39 1 CSP 2.50 2.50 .024 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (CFS) FILE: OCC3 DATE: 11-27-1995
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
117.85 0 0 0 0 0 0 0 o 1 !
118.98 6 6 0 0 0 0 0 0 1
119.54 11 11 0 0 0 0 0 0 1
120.05 17 17 0 -0 0 0 0 0 1
120.5% 23 23 0 0 0 0 0 0 1
121.21 28 28 0 0 0 0 0 0 1
121,97 34 34 0 0 0 0 0 0 1
122.06 40 35 0 0 0 0 0 5 11
122.11 45 35 0 0 0 0 0 10 6
122.11 46 35 0 0 0 0 0 11 3
122.17 57 35 0 0 0 0 0 21 6
122.00 34 34 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: OCC3 DATE: 11-27-1995
HEAD HEAD TOTAL FLOW $ FLOW
ELEV(FT) ERROR (FT) FLOW(CFS) ERROR (CFS) ERROR
117.85 0.00 0 0 0.00
118.98 0.00 6 0 0.00
119.54 0.00 11 0 0.00
120.05 0.00 17 0 0.00
120.59 0.00 23 0 0.00
121.21 0.00 28 0 0.00
121.97 0,00 34 0 0.00
122.06 -0.00 40 0 0.66
122.11 -0.00 45 0 0.87
122.11 -0.00 46 0 0.97
122.17 -0.00 57 0 0.57
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000




CURRENT DATE: 11-29-19895

CURRENT TIME: 16:04:20

2

FILE DATE: 11-27-1985
FILE NAME: OCC3

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 2.5 BY 2.5 ) CSP

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAI, CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (£t} (ft) {ft) <F4»> (fFt) (ft) (fps) (ft) (fps) (ft)
0 117.85 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -0.05
6 118.98 1.13 1.13 1-S82n 0.61 0.78 6.05 0.61 5.46 0.59
11 119.54 1.69 1.69 1-S2n 0.88 1.12 7.30 0.88 6.50 0.78
17 120.05 2.20 2.20 1-S2n 1.10 1.39 8.25 1.09 7.19 0.92
23 120.59 2.74 2.74 5-82n 1.31 1.61 8.72 1.31 7.73 1.03
28 121.21 3.36 3.36 5-8S2n 1.50 1.81 9.17 1.50 8§.17 1.13
34 121.97 4,12 4.12 5-S2n 1.71 1.98 9.46 1.71 8.55 1.21
35 122.06 4.21 4.21 5-82n 1.73 2.00 9.50 1.74 8.89 1,28
35 122.10 4.25 4.25 5-82n 1.74 2.00 .51 1.75 5.19 1.35
35 122.11 4.26 4.26 5-S2n 1.74 2.00 9.51 1.75 9.22 1.36
35 122.17 4.32 4,32 5-82n 1.75 2.01 9.54 1.76 9.71 1.48
El. inlet face invert 117.85 ft El. outlet invert 116.45 ft
El. inlet throat invert 0.00 £t El. inlet crest 0.00 ft

*%%k** GITE DATA ****% CULVERT INVERT ***%khwhkkkkkk

% % ¥k k¥

INLET STATION (FT)

INLET ELEVATION (FT)

OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

100.00
117.85
135.37
116.45
1
0.0356
39.39

CULVERT DATA SUMMARY **kkkkwhdhhhdkdkdkhhwhh ik ks
CIRCULAR

BARREL SHAPE

BARREL DIAMETER
BARREL MATERIAL

BARREL MANNING'S N
INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

2.

50 FT

CORRUGATED STEEL

0.02

4

CONVENTIONAL
THIN EDGE PROJECTING

NONE




3

CURRENT DATE: 11-29-1995 FILE DATE: 11-27-1995
CURRENT TIME: 16:04:20 FILE NAME: OCC3

TAILWATER

*¥***%* REGULAR CHANNEL CROSS SECTION **¥%xxdkkkdxxskx

SIDE SLOPE H/V (X:1) 2.5

CHANNEL SLOPE V/H (FT/FT) 0.083
MANNING'S N (.01-0.1) 0.035
CHANNEL INVERT ELEVATION (FT) 116.40

CULVERT NO.1 OUTLET INVERT ELEVATION 116.45 FT

*kxkkx*x UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CFS) (FT) NUMBER (FT) (FPS) {PSF)
0.00 116.40 0.000 0.00 0.00 0.00
5.65 117.04 1.200 0.64 5.46 3.33
11.30 117.23 1.254 0.83 6.50 4.32
16.95 117.37 1.285 0.97 7.19 5.03
22.60 117.48 1.309 1.08 7.73 5.60
28.25 117.58 1.327 1.18 8.17 6.09
33.90 117.66 1.343 1.26 8.55 6.52
39.55 117.73 1.356 1.33 8.89 6.91
45.20 117.80 1.367 1.40 9.19 7.27
45.91 117.81 1.369 1.41 9.22 7.31
56.50 117.93 1.385 1.53 9.71 7.90

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED

EMBANKMENT TOP WIDTH (FT) 10.00

CREST LENGTH (FT) 100.00

OVERTOPPING CREST ELEVATION (FT) 122,00
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CURRENT DATE: 11-29-1895 FILE DATE: 11-27-1995
CURRENT TIME: 15:52:04 FILE NAME: 0OCC4
FHWA CULVERT ANALYSIS
HY-8, VERSION 4.1
c SITE DATA CULVERT SHAPE, MATERIAL, INLET
[4)
L INLET OUTLET CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
(FT) (FT) (FT) MATERIAL {FT) (FT) n TYPE
1 103.91 103.31 16.41 1 CSP 4.00 4.00 .024 CONVENTIONAL
2
3
4
5
6
FILE: 0OCC4 CULVERT HEADWATER ELEVATION (FT) DATE: 11-27-1985
DISCHARGE 1 2 3 4 5 6 ROADWAY
0 103.91 0.00 0.00 0.00 0.00 0.00 109.25
6 104.97 0.00 0.00 0.00 0.00 0.00 109.32
11 105.32 0.00 0.00 0.00 0.00 0.00 109.36
17 105.64 0.00 0.00 0.00 0.00 0.00 105.40
23 105.94 0.00 0.00° 0.00 0.00 0.00 109.43
28 106.22 0.00 0.00 0.00 0.00 0.00 109 .46
34 106.48 0.00 0.00 0.00 0.00 0.00 109.48
40 106.74 0.00 0.00 0.00 0.00 0.00 109.51
45 107.00 0.00 0.00 0.00 0.00 0.00 109.53
46 107.03 0.00 0.00 0.00 0.00 0.00 109.54
57 107.50 0.00 0.00 0.00 0.00 0.00 105.58
102 109.93 0.00 0.00 0.00 0.00 0.00 0.00

The above @ and HW are

for a point above the roadway.




CURRENT DATE: 11-29-1995
CURRENT TIME:

15:52:04

FILE DATE:

FILE NAME: 0CC4

2

11-27-1995

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 4 BY 4 ) CSP

DIS- HEAD- INLET QUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL QUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
{cfts) (ft) (ft) (ft) «<F4> (£t) (Et) (Eps) (ft) (fps) (ft)
0 103.91 0.00 0.00 O-NF 0.00 0.00 .00 0.00 0.00 -0.31
0 104.97 1.06 1.06 1-S2n 0.50 0.66 5.99 0.50 4.03 0.37
11 105,32 1.41 1.41 1-8S2n 0.73 0.9¢6 7.11 0.73 4.70 0.55
17 105.64 1.73 1.73 1-82n 0.90 1.21 7.50 0.94 5.16 0.68
23 105.94 2.03 2.03 1-82n 1.04 1.39 8.15 1.08 5.53 0.78
28 106.22 2.31 2.31 1-82n 1.18 1.57 8.47 1.25 5.84 (.88
34 106.48 2.57 2.57 1-S2n 1.29 1.72 8.88 1.37 6.10 0.96
40 106.74 2.83 2.83 1-82n 1.40 1.87 9.21 1.50 6.33 1.03
45 107.00 3.09 3.09 1-S2n 1.50 2.01 9.51 1.62 6.54 1.10
46 107.03 3.12 3.12 1-82n 1.52 2.03 9.55 1.63 6.57 1.10
57 107.50 3.59 3.59 1-82n 1.70 2.25 10.04 1.83 6.91 1.22
El. inlet face invert 103.91 ft El. outlet invert 103.31 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

*kkkk GTITE DATA ****% (CULVERT INVERT **dkkhkdhhhhhhdhd

o o

INLET STATION (FT)

INLET ELEVATION (FT)

OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

100.00
103.91
116.40
103.31
1
0.0366
16.41

CULVERT DATA SUMMARY oo drdrdrdrdrdror e
CIRCULAR

BARREL SHAPE

BARREL DIAMETER
BARREL MATERIAL

BARREL MANNING'S N
INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

4.

00 FT

CORRUGATED STEEL

0.02

4

CONVENTIONAL
THIN EDGE PROJECTING

NONE
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CURRENT DATE: 11-29-1995 FILE DATE: 11-27-1995
- CURRENT TIME; 15:52:04 FILE NAME: 0CC4
TAILWATER
*xxw+ [JSER DEFINED CHANNEL CROSS-SECTION FILE NAME: OCC4
MAIN CHANNEL ONLY FILE DATE: 11-27-1995

LEFT CHANNEL BOUNDARY

RIGHT CHANNEL BOUNDARY

MANNING N LEFT OVER BANK

MANNING N MAIN CHANNEL

MANNING N RIGHT OVER BAN
SLOPE OF CHANNEL (FT/FT)

CROSS-SECTION
COORD. NO.

*dxxwvx JNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

(S - PN S

FLOW
(CFS)

0.
.65
.30
.95
.60
.25
.90
.55

5
11
16
22
28
33
39

45.

45
56

00

20

.91
.50

W.S.

(

E.

(FT)

103
103
103
103
104
104
104
104
104
104
104

.00
.68
.86
.99
.09
.18
.26
.34
.41
.41
.53

X

FT)
0.00
31.17
39.37
52.50
65.60

FROUDE
NUMBER

0.
1.

FRRPRRPRERRPBRH

000
218

.266
.296
.318
.336
.351
.364
.375
.376
.394

Y
(FT)
108.
105.
103.
106.
108.

QOO0 O0O0O

27
81
00
10
60

DEPTH

(FT)
.31
.37
.55
.68
.78
.88
.96
.03
.10
.10
.22

-0

FRFPRPRPOODOOOO

.000
.035
.000
.0400

VE
(FP

oItk &O

L.
S)

.00
.03
.70
.16
.53
.84
.10
.33
.54
.57
.91

SHEAR
(PSF)
.00
.82
.03
.18
.31
.42

FRRHRRRPOO

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE

EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
10.00
100.00
109.25
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1

CURRENT DATE: 11-29-1995 FILE DATE: 11-24-1995
CURRENT TIME: 15:19:34 FILE NAME: OCC5
FHWA CULVERT ANALYSIS
HY-8, VERSION 4.1
C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
(FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE
1 101.45 92.27 213.45 1 CSP 2.00 2.00 .024 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (CFS) FILE: OCC5 DATE: 11-24-1995
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
101.45 0 0 0 0 0 0 0 0 1
102.69 6 6 0 0 0 0 0 0 1
103.41 11 11 0 0 0 0 0 0 1
104.27 17 17 0 0 0 0 0 0 1
105.45 23 23 0 "0 0 0 0 0 1
107.24 28 28 0 0 0 0 0 0 30
107.37 34 28 0 0 0 0 0 6 12
107.42 40 28 0 0 0 0 0 11 6
107.45 45 28 0 0 0 0 0 17 6
107.45 16 28 0 0 0 0 0 18 3
107.51 57 28 0 0 0 0 0 28 5
107.30 28 28 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: OCC5 DATE: 11-24-1995
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW{(CFS) ERROR (CFS) ERROR
101.45 0.00 0 0 0.00
102.69 0.00 6 0 0.00
103.41 0.00 11 0 0.00
104.27 0.00 17 0 0.00
105.45 0.00 23 0 0.00
107.24 -0.01 28 1 2.60
107.37 -0.00 34 0 0.76
107.42 -0.00 40 0 0.97
107 .45 -0.00 45 0 0.53
107.45 -0.00 16 0 0.66
107.51 -0.00 57 0 0.87
<1l> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000




CURRENT DATE:

11-29-1995

CURRENT TIME: 15:19:34

FILE DATE:

FILE NAME: OCCS

2

11-24-1995

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 2 BY 2 )} CSP

DIS- HEAD- INLET QUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
{cfs) (ft) (fL) (Et) <P4> (ft) (EL) {fps) (ft) (fps) (ft)
0 101.45 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -2.37
) 102.69 1.24 1.24 1-82n 0.64 0.84 6.60 0.64 6.01 -1.62
11 103.41 1.96 1.96 1-S2n 0.93 1.21 7.88 0.93 7.01 -1.42
17 104.27 2.82 2,82 5-82n 1.19 1.48 8.68 1.19 7.70 -1.28
23 105.45 4.00 4,00 5-S2n 1.47 1.68 9.14 1.47 8.25 -1.16
28 107.24 5.38 5.79 6-FPFn 2.00 1.83 B8.7¢ 2.00 8.68 -1.06
28 107.38 5.43 5.93 6-FFn 2.00 1.83 8.81 2.00 8.89 -0.96
28 107.42 5.44 5.97 6-FFn 2.00 1.83 8.82 2.00 9.11 -0.87
28 107.45 5.45 6.00 6-FPn 2.00 1.83 8.83 2.00 9.34 -0.79
28 107.46 5.45 6.01 6-FFn 2.00 1.83 8.83 2.00 9.36 -0.79
28 107.50 5.47 6.05 6-FFn 2.00 1.83 8.85 2.00 9.73 -0.66
El. inlet face invert 101.45 ft El. outlet invert 92.27 ft
BEl. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

*kkk% STTE DATA ***%% CULVERT INVERT #**%#kkkkkkxdk*

% % % Wk

INLET STATION (FT)

INLET ELEVATION (FT)

OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

4019.00
101.45
4232.25
92.27
1
0.0430
213.45

CULVERT DATA SUMMARY ****kxkhkhhkkhhhhhkhkhkdss
CIRCULAR

BARREL SHAPE

BARREL DIAMETER
BARREL MATERIAL

BARREL MANNING'S N
INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

2.

00 PT

CORRUGATED STEEL

0.02

4

CONVENTIONAL
THIN EDGE PROJECTING

NONE




3

CURRENT DATE: 11-29-1995 FILE DATE: 11-24-1995
CURRENT TIME: 15:19:34 FILE NAME: OCC5
TAILWATER
*w*x*x* JSER DEFINED CHANNEL CROSS-SECTION FILE NAME: OClé6
MAIN CHANNEL ONLY FILE DATE: 11-24-1S9S5

LEFT CHANNEL BOUNDARY

RIGHT CHANNEL BOUNDARY
MANNING N LEFT OVER BANK
MANNING N MAIN CHANNEL
MANNING N RIGHT OVER BAN
SLOPE OF CHANNEL (FT/FT)

CROSS-SECTION
COORD. NO.

**kwwwr UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

U W

X

(FT)

0.

37
52

55.

59

118,

00
.73
.50
77
.00
10

.000
.035
.000
.0870

COO0OO0OOO0

Y
(FT)
102.36
96.13
92.20
89.90
91.20
102.36

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CFS) (FT) NUMBER (FT) (FPS) (PSF)
0.00 89.90 0.000 -2.37 0.00 0.00
5.65 90.65 1.728 -1.62 6.01 1.81
11.30 90.85 1.795 -1.42 7.01 2.27
16.95 90.99 1.838 -1.28 7.70 2.62
22.60 91.11 1.870 -1.16 8.25 2.90
28.25 91.21 1.895 -1.06 8.68 3.13
33.90 91.31 1.913 -0.96 8.89 3.25
39.55 91.40 1.930 -0.87 9.11 3.37
45.20 91.48 1.945 -0.79 9.34 3.49
45.91 91.48 1.946 -0.79 9.36 3.51
56.50 91.61 1.970 -0.66 9.73 3.72
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 20.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATICN (FT)} 107.30
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1

CURRENT DATE: 01-29-1996 FILE DATE: 01-12-1996
CURRENT TIME: 12:03:51 FILE NAME: PCCl
FHWA CULVERT ANALYSIS
HY-8, VERSION 4.1
c SITE DATA CULVERT SHAPE, MATERIAL, INLET
L
L INLET QUTLET CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
(FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE
1 100.00 94.70 148.09 1 CMPA 4.75 3.17 .024 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (CFS) FILE: PCCl DATE: 01-12-1996
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
100.64 3 3 0 0 0 0 0 0 1
100.80 6 6 0 0 0 0 0 0 1
101.01 10 10 0 0 0 0 0 0 1
101.19 13 13 0 -0 0 0 0 0 1
101.36 16 16 0 0 0 0 0 0 1
101.51 19 19 0 0 0 0 0 c 1
101.66 23 23 0 0 0 0 0 0 1
101.74 24 24 0 0 0 0 0 0o 1
101.96 29 29 0 0 0 0 0 0 1
102.10 32 32 0 0 0 0 0 0 1
106.00 106 106 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SCOLUTION ERRORS FILE: PCC1l DATE: 01-12-1996
HEAD HEAD TOTAL FLOW ¥ FLOW
ELEV(FT) ERROR (FT) FLOW{(CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
100.64 0.00 3 0 0.00
100.80 0.00 6 0 0.00
101.01 0.00 10 0 0.00
101.19 0.00 13 0 0.00
101.36 0.00 16 0 0.00
101.51 0.00 19 0 0.00
101.66 0.00 23 0 0.00
101.74 0.00 24 0 0.00
101.96 0.00 29 0 0.00
102.10 0.00 32 0 0.00
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000




CURRENT DATE:
CURRENT TIME:

01-29-1996
12:03:51

2

FILE DATE: 01-12-1996

FILE NAME: PCC1l

PERFORMANCE CURVE FOR CULVERT # 1 - 1 { 4.75 BY 3.166667 } CMPA

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL QUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL, DEPTH
(cfs) (£t) (£t) (Et) «<F4»> (ft) (£t) (fps) (ft) (fps) (ft)
0 100.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -0.70
3 100.64 0.64 0.64 1-82n 0.27 0.386 3.74 0.27 1.42 -0.02
& 100.80 0.80 0.80 1-S2n 0.39 0.52 5.44 0,39 1.69 0.18
10 101.01 1.01 1.01 1-82n 0.48 0.66 6.22 0.48 1.87 0.32
13 101.19 1.19 1.19 1-82n 0.56 0.77 6.71 0.56 2.01 0.44
16 101.36 1.386 1.36 1-82n 0.64 0.87 7.11 0.64 2.13 0.54
19 101.51 1.51 1.51 1-S2n 0.70 0.97 7.61 0.70 2.23 0.62
23 101.66 1.66 l1.66 1-82n 0.76 1.05 8.03 0.76 2.31 0.70
24 101.74 1.74 1.74 1-S2n 0.79 1.10 8.21 0.79 2.35 0.74
29 101,96 1.96 1.96 1-52n 0.88 1.22 g8.67 0.88 2.46 0.84
32 102.10 2.10 2.10 1-82n 0.94 1.30 9.36 0.90 2.53 0.90
El. inlet face invert 100.00 £t El. outlet invert 94 .70 ft
El. inlet throat invert 0.00 £t El. inlet crest 0.00 ft

*xxk* STTE DATA *****% CULVERT INVERT **kkkkdkdkkkhhhk

LA A B2

INLET STATION (FT)

INLET ELEVATION (FT)

QUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

100.00
100.00
248.00
94.70
1
0.0358
148.09

CULVERT DATA SUMMARY % % % sk d ok o o d o dr ok ok ok I b de e e ok e o

BARREL SHAPE
BARREL SPAN
BARREL RISE

BARREL MATERIAL

BARREL MANNING'S N
INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSICN

PIPE
4.
3.

STEEL OR ALUMINUM

0.02

ARCH
75 FT
17 FT

4

CONVENTIONAL
PROJECTING

NCNE
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CURRENT DATE: 01-29-1996 FILE DATE: 01-12-1996
CURRENT TIME: 12:03:51 FILE NAME: PCCl

TAILWATER

**%%%** REGULAR CHANNEL CROSS SECTION ** k¥ ¥ #kkk&akk v nx

SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (FT/FT) 0.040
MANNING'S N (.01-0.1) 0.100
CHANNEL INVERT ELEVATION (FT) 94.00
CULVERT NO.1 OUTLET INVERT ELEVATION 94.70 FT

*¥*xkwxx UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CFS) (FT) NUMBER (FT) (FPS) (PSF)
0.00 94.00 0.000 0.00 0.00 0.00
3.25 94.68 0.305 0.68 1.42 1.69
6.50 94.88 0.318 0.88 1.69 2.19
9.75 95.02 0.327 1.02 1.87 2.55
13.00 95.14 0.333 1.14 2.01 2.84
16.25 95.24 0.337 1.24 2.13 3.08
19.49 95.32 0.341 1.32 2.23 3.30
22.74 95.40 0.344 1.40 2.31 3.50
24 .37 95.44 0.346 1.44 2.35 3.59
29.24 95.54 0.350 1.54 2.46 3.85
32.49 95.60 0.352 1.60 2.53 4.00

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 20.00
CREST LENGTH (FT) 20.00

OVERTOPPING CREST ELEVATION (FT) 106.00
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1

CURRENT DATE: 01-29-1996 FILE DATE: 01-12-1996
CURRENT TIME: 12:17:11 FILE NAME: PCC2-3

FHWA CULVERT ANALYSIS

HY-8, VERSION 4.1

C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET <CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
(FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE
1 100.00 99.60 20.00 2 CSP 1.50 1.50 .024 CONVENTIONAL
2
3
4
5
6
'SUMMARY OF CULVERT FLOWS (CFS) FILE: PCC2-3 DATE: 01-12-1996
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
100.70 3 3 0 0 0 0 0 o 1
101.04 6 6 0 0 0 0 0 0 1
101.36 10 10 0 0 0 0 0 0 1
101.81 13 13 0 0 0 0 0 0 1
102.09 16 16 0 0 0 0 0 0 1
102.58 19 19 0 0 0 0 0 0 1
103.16 23 23 0 0 0 0 0 0 1
103.49 24 24 0 0 0 0 0 c 1
104.11 29 27 0 0 0 0 0 2 9
104.19 32 27 0 0 0 0 0 5 5
104.00 27 27 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: PCC2-3 DATE: 01-12-1996
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
100.70 0.00 3 0 0.00
101.04 0.00 6 0 0.00
101.36 0.00 10 0 0.00
101.81 0.00 13 0 0.00
102.09 0.00 le 0 0.00
102.58 0.00 19 0 0.00
103.16 0.00 23 0 0.00
103.49 0.00 24 0 0.00
104.11 -0.01 29 0 0.42
104.19 -0.00 32 0 0.45

<l> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000




CURRENT DATE: 01-29-1996
CURRENT TIME:

12:17:11

FILE DATE:

FILE NAME: PCC2-3

2

01-12-1996

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 1.5 BY 1.5 ) CSP

DIS- HEAD- INLET QUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (L) (£t) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (Et)
0 100.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -0.60
3 100.70 0.70 0.70 1-S2n 0.46 0.48 3.58 0.46 1.42 0.08
6 101.04 1.04 1.04 1-82n 0.66 0.68 4.33 0.66 1.69 0.28
10 101.36 1.36 1.36 1-S2n 0.84 0.85 4.78 0.84 1.87 0.42
13 101.81 1.70 1.81 2-M2c 1.02 0.98 5.30 0.98 2.01 0.54
16 102.09 2.09 2.04 2-M2c 1.25 1.10 5.86 1.10 2.13 0.64
19 102.58 2.58 2.58 6-FFn 1.50 1.20 5.52 1.50 2.23 0.72
23 103.16 3.16 3.12 6-FFn 1.50 1.28 6.43 1.50 2.31 0.80
24 103.49 3.49 3.41 6-FFn 1.50 1.31 6.89 1.50 2.35 0.84
27 104.11 4.11 3.95 6-FFn 1.50 1.37 7.65 1.50 2.46 0.94
27 104.19 4.19 4.02 6-FFn 1.50 1.38 7.75 1.50 2.53 1.00
El. inlet face invert 100.00 ft El. outlet invert 99.60 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 £t

LA & 8 8 SITE DATA ¥¥xkd CULVERT INVERT oo o o o o o i o

LA SRR

INLET STATION (FT)

INLET ELEVATION (FT)

OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

100.00
100.00
120.00
99.60
2
0.0200
20.00

CULVERT DATA SUMMARY * %%k & oo ordrdroeordr v e e
CIRCULAR

BARREL SHAPE

BARREL DIAMETER
BARREL MATERIAL

BARREL MANNING'S N
INLET TYPE

INLET EDGE AND WALL

INLET DEPRESSION

CORRUGATED STEEL

1.50 FT

0.024
CONVENTIONAL
THIN EDGE PROJECTING
NONE




3

CURRENT DATE: 01-29-1996 FILE DATE: 01-12-1996
CURRENT TIME: 12:17:11 FILE NAME: PCC2-3

TAILWATER

*%%x%%* REGULAR CHANNEL CROSS SECTION **#txasitkkkakxs

SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (FT/FT) 0.040
MANNING'S N (.01-0.1) 0.100
CHANNEL INVERT ELEVATION (FT) 99.00
CULVERT NO.l1 OUTLET INVERT ELEVATICON 99.60 FT

**xkx*xx+ JUNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CFS) (FT) NUMBER (FT) (FPS) (PSF)
0.00 99.00 0.000 0.00 0.00 0.00
3.25 99.68 0.305 0.68 1.42 1.69
6.50 99.88 0.318 0.88 1.69 2.19
9.75 100.02 0.327 1.02 1.87 2.55
13.00 100.14 0.333 1.14 2.01 2.84
16.25 100.24 0.337 1.24 2.13 3.08
19.49 100.32 0.341 1.32 2.23 3.30
22.74 100.40 0.344 1.40 2.31 3.50
24 .37 100.44 0.346 1.44 2.35 3.59
29.24 100.54 0.350 1.54 2.46 3.85
32.49 100.60 0.352 1.60 2.53 4.00

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 20.00
CREST LENGTH (FT) 20.00

OVERTOPPING CREST ELEVATION (FT) 104.00
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CURRENT DATE: 01-29-1996 FILE DATE: 01-12-1996
CURRENT TIME: 12:24:34 FILE NAME: PCC6
FHWA CULVERT ANALYSIS
HY-8, VERSION 4.1
c SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L | INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
(FT) (FT) (FT) MATERIAL (FT)  (FT) n TYPE
1 | 100.00  99.90  20.00 | 1 RCP 2.00 2.00 .012 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (CFS) FILE: PCC6 DATE: 01-12-1996
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
100.84 3 3 0 0 0 0 0 0 1
101,27 6 6 0 0 0 0 0 0 1
101.61 10 10 0 0 0 0 0 0 1
101.98 13 13 0 0 0 0 0 0 1
102.27 16 16 0 0 0 0 0 0 1
102.74 19 19 0 0 0 0 0 0 1
103.05 23 23 0 0 0 0 0 0 1
103.27 24 24 0 0 0 0 0 0 1
104.03 29 29 0 0 0 0 0 0 10
104.14 32 29 0 0 0 0 0 3 5
104.00 29 29 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: PCC6 DATE: 01-12-1996
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
100.84 0.00 3 0 0.00
101.27 0.00 6 0 0.00
101.61 0.00 10 0 0.00
101.98 0.00 13 0 0.00
102.27 0.00 16 0 0.00
102.74 0.00 19 0 0.00
103.05 0.00 23 0 0.00
103.27 0.00 24 0 0.00
104.03 -0.01 29 0 0.73
104.14 -0.01 32 0 0.62
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000




CURRENT DATE:
CURRENT TIME:

01-29-1996
12:24:34

2

FILE DATE: 01-12-1996

FILE NAME: PCCe

PERFORMANCE CURVE FOR CULVERT # 1 - 1

( 2 BY 2 ) RCP

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTRCOL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
{cfs) (ft) {£t) (£t) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
0 100.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 %-99.90
3 100.84 0.84 0.84 1-S2n 0.58 0.63 4.25 0.58 0.00 %-99.90
6 101.27 1.27 1.27 1-8S2n 0.85 0.90 5.08 0.85 0.00 %-99.90
10 101.61 l.61 1.61 1-S2n 1.07 1.11 5.69 1.07 0.00 %-99.90
13 101.98 1.91 1.98 2-M2c 1.29 1.29 6.06 1.29 0.00 %-99.90
16 102 .27 2.23 2.27 2-M2c¢ 1.54 1.45 6.65 1.45 0.00 %-99.90
19 102.74 2.59 2.74 6-FFn 2.00 1.59 6.21 2.00 0.00 %-99.90
23 103.05 3.03 3.05 6-FFn 2.00 1.69 7.24 2.00 0.00 %-99.90
24 103.27 3.27 3.22 6-FFn 2.00 1.73 7.7¢ 2.00 0.00 %¥-99.90
29 104.02 4,02 3.73 6-FFn 2.00 1.86 9.14 2.00 0.00 %-99.90
29 104.14 4.14 3.81 6-FFn 2.00 1.88 9.33 2.00 0.00 %-99.90
El. inlet face invert 100.00 ft El. outlet invert 99.90 ft
El. inlet throat invert 0.00 £t El. inlet crest 0.00 ft

¥kkkd STTE DATA *¥*dx CULVERT INVERT 3 ¥ drdrdrdr dr e or o ¥ o odr o

¥ ¥ o ¥

INLET STATION {(FT)

INLET ELEVATION (FT)

QUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

100.00
100.00
120.00
99.90
1
0.0050
20.00

CULVERT DATA SUMMARY *wwardrdrudrdkhhhak ke dkkkkk

BARREL SHAPE

BARREL DIAMETER
BARREL MATERIAL

BARREL MANNING'S N
INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

CI

RCULAR
2.00 FT

CONCRETE

0.

012

CONVENTIONAL
GROOVED END PROJECTION
NONE




3

CURRENT DATE: 01-29-1996 FILE DATE: 01-12-1996
CURRENT TIME: 12:24:34 FILE NAME: PCCé

TAILWATER

*%%#%%%* REGULAR CHANNEL CROSS SECTION ******¥ %%k xax

BOTTOM WIDTH (FT) 0.00
SIDE SLOPE H/V (X:1) 0.0
CHANNEL SLOPE V/H (FT/FT) 0.000
MANNING'S N (.01-0.1) 0.000
CHANNEL INVERT ELEVATION (FT) 0.00
CULVERT NO.1 OUTLET INVERT ELEVATION 99.90 PT

*xxx*x%x UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CFS) (FT) NUMBER (FT) {FPS) {PSF)
0.00 0.00 0.000 0.00 0.00 0.00
3.25 0.00 0.000 0.00 0.00 0.00
6.50 0.00 0.000 0.00 0.00 0.00
9.75 0.00 0.000 0.00 0.00 0.00
13.00 0.00 0.000 0.00 0.00 0.00
16.25 0.00 0.000 0.00 0.00 0.00
19.49 0.00 0.000 0.00 0.00 0.00
22.74 0.00 0.000 0.00 0.00 0.00
24 .37 0.00 0.000 0.00° 0.00 0.00
29.24 0.00 0.000 0.00 0.00 0.00
32.49 0.00 0.000 0.00 0.00 0.00

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 20.00
CREST LENGTH (FT) 20.00

OVERTOPPING CREST ELEVATION (FT) 104.00
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CURRENT DATE: 01-29-1996 FILE DATE: 01-12-1996
CURRENT TIME: 12:33:26 FILE NAME: PCC9

FHWA CULVERT ANALYSIS

HY-8, VERSION 4.1

C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
\' ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
(FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE
1 100.00 99.10 49.21 2 CSp 0.80 0.80 ,024 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (CFS} FILE: PCC9 DATE: 01-12-1996
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
101.35 3 3 0 0 0 0 0 0 1
104.06 6 6 0 0 0 0 0 1 18
104.17 10 5 0 0 0 0 0 4 7
104.25 13 5 0 "0 0 0 0 7 S
104.32 16 5 0 0 0 0 0 11 5
104.38 19 5 0 0 0 0 0 14 4
104.43 23 5 0 0 0 0 0 17 4
104.46 24 5 0 0 0 0 0 19 3
104.54 29 5 0 0 0 0 0 24 4
104.58 32 5 0 0 0 0 0 27 3
104.00 5 5 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: PCCS DATE: 01-12-1996
HEAD HEAD TOTAL FLOW % FLOW
ELEV (PT) ERROR (PT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
101.35 0.00 3 0 0.00
104.06 -0.00 6 0 0.82
104.17 -0.00 10 0 0.56
104.25 -0.00 13 0 0.82
104.32 -0.00 16 0 0.39
104.38 -0.00 19 0 0.65
104.43 -0.00 23 0 0.44
104.46 -0.01 24 0 0.72
104.54 -0.00 29 0 0.36
104.58 -0.00 32 0 0.75

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000




CURRENT DATE: 01-29-1996

2

FILE DATE: 01-12-1996

CURRENT TIME: 12:33:26 FILE NAME: PCC9
PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( .8 BY .8 ) CSpP
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) {ft) (ft) {ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
0 100.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -0.10
3 101.35 1.08 1.35 6-FFn 0.80 0.58 3.23 0.80 1.42 0.58
6 104.06 2.12 4.06 6-FFn 0.80 0.73 5.48 0.80 1.69 0.78
5 104.17 2.12 4.17 4-FFt 0.80 0.73 5.47 0.80 1.87 0.9%92
5 104.25 2.10 4.25 4-FFt 0.80 0.72 5.44 0.80 2.01 1.04
5 104.31 2.09 4.31 4-FFt 0.80 0.72 5.42 0.80 2.13 1.14
5 104.37 2.08 4.37 4-FPt 0.80 0.72 5.41 0.80 2.23 1.22
5 104.43 2.07 4.43 4-FFt 0.80 0.72 5.39 0.80 2.31 1.30
5 104 .46 2.06 4.46 4-FFt 0.80 0.72 5.38 0.80 2.35 1.34
5 104.53 2.05 4.53 4-FFt 0.80 0.72 5.37 0.80 2.46 1.44
5 104 .58 2.05 4.58 4-FFt 0.80 0.72 5.35 0.80 2.53 1.50
El. inlet face invert ©100.00 ft El. outlet invert 99,10 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 £t

kkkk%x SITE DATA ****x*x CULVERT INVERT ** %% %% k%% % k%%

* Kk kkk

INLET STATION (FT)

INLET ELEVATION (FT)

OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

100.00
100.00
149.20
99.10
2
0.0183
49.21

CULVERT DATA SUMMARY * %%k kkkkhhkkwhhhhhdhhhkk
CIRCULAR

BARREL SHAPE

BARREL DIAMETER
BARREL MATERIAL

BARREL MANNING'S N
INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

0.

80 FT

CORRUGATED STEEL

0.02

4

CONVENTIONAL
THIN EDGE PROJECTING

NONE




3

CURRENT DATE: 01-29-1996 FILE DATE: 01-12-1996
CURRENT TIME: 12:33:26 FILE NAME: PCC9

TAILWATER

*x%%xx* REGULAR CHANNEL CROSS SECTION ******kkkk*kxx*%

SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (FT/FT) 0.040
MANNING'S N (.01-0.1) 0.100
CHANNEL INVERT ELEVATION (FT) 99.00
CULVERT NO.l1 OUTLET INVERT ELEVATION 99.10 FT

¥xxkxxx JNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CFS) (FT) NUMBER (FT) (FPS) (PSF)
0.00 99.00 0.000 0.00 0.00 0.00
3.25 99.68 0.305 0.68 1.42 1.69
6.50 99.88 0.318 0.88 1.69 2.19
9.75 100.02 0.327 1.02 1.87 2.55
13.00 100.14 0.333 1.14 2.01 2.84
16.25 100.24 0.337 1.24 2.13 3.08
19.49 100.32 0.341 1.32 2.23 3.30
22.74 100.40 0.344 1.40 2.31 3.50
24.37 100.44 0.346 1.44 2.35 3.59
29.24 100.54 0.350 1.54 2.46 3.85
32.49 100.60 0.352 1.60 2.53 4.00
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 20.00
CREST LENGTH (FT) 20.00

OVERTOPPING CREST ELEVATION (FT) 104.00




NOTLUTDdUIINT - AGMGUDY-M T # LENTO-O
(S43) ITYYHISIA 101
a9’ 8v _ o4 : '8
_ — 80
[N - - E W - “ﬂ,ll- e —--veclih2==z ] —
. . . . . S -~ e .
llllno.\\l
AT aE)
.. Q.-b\ .
L — 0°08Z
7 NOLLUNI T
43 LUMGUTH
&
< ¥
9661-62-T0 *31Ya 633d ‘3114 JINUHHOINI AUROYON ® T # 1N3AND



NOILY10dY3INT - b1

(S43) J9NUHISIO w101
i | 802 _ e
| e —W.g
\GAI
¢ (1)
i l—weraer
| ;o NOIlbnI 3
“ ” O .¢t.-..._.¢--?.”.h.w . : - A1V
PSS PP S - S .
. . — B°S8T

9%61-6Z-10 :31bd 633d ‘3114 FINURHOSHId 1430



NOT1Y10dYIINT - ¥ionwil-m T # EnMI-O
(S43) 3JBYYHISIA i0l

0" oF 8 0c 6°0
il ] ] — 386
|
.ll
e (13
....\.... \\A
. . . \M\..\\..
[ SO - S SRS S —- - il.wwnsdu.qnu\\. NOILUNIH
-~ ‘-\-" -
. . . . LA . . . . .
e
l.-usli. .l.-xl!.n-;nu\..l\ - . . . . . . . . N3N
— 0101

9%61-6Z2-180 3100 633d ‘3114 YAIUMIIUL ® T # 1MINWD 2/¢q + 3Q)



CURRENT DATE: 01-29-1996 FILE DATE: 01-12-1996
CURRENT TIME: 12:41:38 FILE NAME: PCC13
FHWA CULVERT ANALYSIS
HY-8, VERSION 4.1

C SITE DATA CULVERT SHAPE, MATERIAL, INLET

U

L INLET OUTLET CULVERT BARRELS

v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

(FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE

1 100.00 99.30 20.01 1 RCP 1.74 1.74 .012 CONVENTIONAL

2

3

4

5

6

SUMMARY OF CULVERT FLOWS (CFS)

FILE: PCC13

DATE: 01-12-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
100.88 3 3 0 0 0 0 0 0 1
101.33 6 6 0 0 0 0 0 0 1
101.70 10 10 0 0 0 0 0 0 1
102.12 13 13 0 "0 0 0 0 0 1
102.64 16 16 0 0 0 0 0 0 1
103.06 19 18 0 0 0 0 0 1 12
103.16 23 19 0 0 0 0 0 4 5
103.20 24 19 0 0 0 0 0 5 4
103.29 29 19 0 0 0 0 0 10 4
103,35 32 20 0 0 0 0 0 13 4
103.00 18 18 0 0 0 0 0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: PCC13 DATE: 01-12-1996
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
100.88 0.00 3 0 0.00
101.33 0.00 6 0 0.00
101.70 0.00 10 0 0.00
102.12 0.00 13 0 0.00
102.64 0.00 16 0 0.00
103.06 -0.00 19 0 0.75
103.16 -0.01 23 0 0.91
103.20 -0.01 24 0 0.74
103.29 -0.01 29 0 0.83
103.35 -0.01 32 0 0.42

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000




CURRENT DATE:
CURRENT TIME:

01-29-1996
12:41:38

FILE DATE:
FILE NAME: PCC13

2

01-12-1996

PERFORMANCE CURVE FOR CULVERT # 1 - 1

( 1.74 BY 1.74 ) RCP

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cEs) (£t) (£t) (ft) <PF4> (ft) (ft) (fps) (ft) (fps) (ft)
0 100.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -0.30
3 100.88 0.88 0.88 1-82n 0.37 0.65 7.49 0.41 1.42 0.38
6 101.33 1.33 1.33 1-82n 0.53 0.94 8.56 0.62 1.69 0.58
10 101.70 1.70 1.70 1-S2n 0.66 1.16 9.24 0.79 1.87 0.72
13 102.12 2.12 2.12 5-82n 0.77 1.34 9.87 0.95 2.01 0.84
16 102.64 2.64 2.64 5-S52n 0.88 1.47 10.46 1.08 2.13 0.94
18 103.06 3.06 3.06 5-82n 0.95 1.55 10.84 1.17 2.23 1.02
19 103.16 3.16 3.1¢6 5-82n 0.97 1.57 10.%92 1.1¢9 2.31 1.10
19 103.19 3.19 3.19 5-82n 0.97 1.57 10.95 1.19 2.35 1.14
19 103.29 3.29 3.29 5-82n 0.99 1.59 11.03 1.21 2.46 1.24
20 103.35 3.35 3.35 5-52n 0.99 1.60 11.08 1.22 2.53 1.30
El. inlet face invert 100.00 £t El. outlet invert 99.30 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

**xkkx GITE DATA ****%x CULVERT INVERT *kxkkkwwkikdkkxk

% % % % %k

INLET STATION (FT)

INLET ELEVATION (FT)

OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

100.00
100.00
120.00
99.30
1l
0.0350
20.01

CULVERT DATA SUMMARY * % wwhhkkwkkkhkkkkkkkkkhun
CIRCULAR

BARREL SHAPE

BARREL DIAMETER
BARREL MATERIAL

BARREL MANNING'S N
INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

1.
CONC
0.01

74 FT
RETE
2

CONVENTIONAL
GROOVED END PROJECTION

NONE
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CURRENT DATE: 01-29-1996 FILE DATE: 01-12-1996
CURRENT TIME: 12:41:38 FILE NAME: PCC13

TAILWATER

*x***** REGULAR CHANNEL CROSS SECTION ****tkkxts*kxtx*

SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (FT/FT) 0.040
MANNING'S N (.01-0.1) 0.100
CHANNEL INVERT ELEVATION (FT) 99.00
CULVERT NO.1 OUTLET INVERT ELEVATION 99.30 FT

*xxxkx*x UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CFS) (FT) NUMBER (FT) (FPS) (PSF)
0.00 99.00 0.000 0.00 0.00 0.00
3.25 99.68 0.305 0.68 1.42 1.69
6.50 99.88 0.318 0.88 1.69 2.19
9.75 100.02 0.327 1.02 1.87 2.55
13.00 100.14 0.333 1.14 2.01 2.84
16.25 100.24 0.337 1.24 2.13 3.08
19.49 100.32 0.341 1.32 2.23 3.30
22.74 100.40 0.344 1.40 2.31 3.50
24.37 100.44 0.346 1.44 2.35 3.59
29.24 100.54 0.350 1.54° 2.46 3.85
32.49 100.60 0.352 1.60 2.53 4.00
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 20.00
CREST LENGTH (FT) 20.00

OVERTOPPING CREST ELEVATION (FT) 103.00
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APPENDIX M

Water Level
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