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Slope So—=
SUBMERGED OUTLET CULVERT FLOWING FULL
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PIPE FLOW CHART, n = 0.025

TABLE 3.14-A

m -
o .
[ ,
Lo | [l
6
hid POR CORRUGATED METAL PIPE INLET K, = K, + Ky = 1.0 AND 70 FEET OF CORRUGATED METAL PIPE CONDUIT (full flow assumed)
Hote correction factors for pipe lengths othe. than 70 feet
C diameter of pipe in inches
wy H, in
o feet 6" 8" 10" 12" 15" 18" 21" 24" 30* 36" 42" 48* 54" 60" 66" 72" 78" TN 90" 96" 102"
> 1 0.3 0.70 1.25 1.98 3.48 S5.47 7.99 11.0 18.8 28.8 41.1 55.7 72.6 91.8 113 137 163 191 222 255 290
: 2 10.47 0.99 1.76 2.80 4.92 7 74 11.3 15.6 26.6 40.8 58,2 78.8 103 130 160 134 231 271 314 360 410
w 3 lo.s8 1.22 2.16 3.43 6.02 ¢ 48 13.8 19.1 32.6 49.9 71.2 96.5 126 159 196 237 282 331 384 441 502
'e) 4 Jo.67 1.40 2.49 3.97 6.96 109 16.0 22.1  37.6 57.7 82.3 111 145 184 226 274 326 383 444 510 580
A s |0.74 1.57 2.79 4.43 7.78 12.2 17.9 24.7  42.1  64.5 92.0 125 162 205 253 306 165 228 496 570 648
6 {0.82 1.72 3.05 4.86 8.52 13.4 19.6 27.0  46.1 70.6 lol 136 178 225 277 336 399 259 544 624 710
7 lo.88 1.86 3.30 5.25 9.20 14.5 21.1 29.2 49.8  76.3 109 147 192 243 300 362 431 506 587 674 767
8 |0.94 1.99 3.53 S5.61 9.84 15.5 22.6 31.2  53.2 81.5 116 158 205 260 320 388 461 s41 628 721 820
9 Jr.00 2.11 3.74 5.95 10.4 16.4 24.0 3.1 56.4 86.5 123 167 218 275 340 a1l 489 574 666 764 870
10 j1.05 2.22 3.94 6.27 1.0 17.3 25.3 34.9  59.5 91.2 130 176 230 290 358 433 516 505 702 806 917
11 |1.10 2.33 4°13 6.58 11.5 18.2 26.5 36.6 62.4 95.6 136 185 241 304 376 454 541 635 736 845 962
12 {1.15 2.43 4.32 6.87 12.1 19.0 27.7 38.2  65.2 99.9 142 193 252 318 392 475 565 $6) 769 883 1004
13 {1.20 2,53 4.49 7.15 12.6 137 28.8 39.8  67.8 104 148 201 262 N 408 494 588 690 800 919 1045
14 {1.25 2.63 4.66 7.42 13.0 20.5 29.9 41.3  70.4 108 154 208 272 343 424 513 610 1.6 830 953 1085
15 |1.29 2.72 4.83 7.68 13.5 21.2 30.9 42,8 72.8 112 159 216 281 355 439 531 631 741 860 987 1123
16 [1.33 2.81 4.99 7.93 13.9 21.9 32.0 44.2  75.2 115 165 223 290 367 453 548 652 765 888 1019 1160
17 [1.37 2.90 5.14 8.18 14,3 22,6 32.9 45.5  77.5 119 170 230 229 378 467 565 672 189 915 1051 1195
18 |1.41 2.98 5.29 B8.41 14.8 23.2 33.9 46.8 79.8 120 174 236 308 389 480 L) 692 812 942 1081 1230
19 [1.45 3.06 5.43 8.64 15.2 23.9 4.8 48.1 82.0 126 179 243 316 400 494 597 711 8134 967 1111 1264
20 [1.49 3.14 5.57 8.87 15.6 24.5 35.7 49.4 84.1 129 184 249 325 410 506 613 729 856 993 1139 1297
21 §1.53 3.22 5.71 9.09 15.9 25.1 36.6 50.6 86.2 132 188 255 333 421 519 628 747 877 1017 1168 1329
22 {1.56 3.29 5.85 9.30 16.3 25.7 37.5 51.8 88.2 135 193 261 341 430 $31 643 765 898 1041 1195 1360
23 [1.60 3.37 5.98 9.51 16.7 26.2 38.) 53.0 90.2 138 197 267 348 440 543 657 782 918 1064 1222 1390
24 |1.63 3.44 6.11 9.72 17.0 26.8 39.1 54,1  92.1 141 201 273 356 450 555 671 799 917 1087 1248 1420
25 [1.66 3.51 6.23 9.92 17.4 27.4 39.9 55.2 94.0 144 206 279 363 459 566 685 815 957 1110 1274 1450
26 |1.70 3.5 6.36 l0o.} 17,7 27.9 40.7 56.3  95.9 147 210 284 370 468 577 699 831 976 1132 1299 1478
27 f1.73 3.5 6.48 10.3 18.1 28.4 41.5 57.4 97.7 150 214 290 377 477 588 712 847 994 1153 1324 1507
28 |1.76 3.72 6.60 10.5 18.4 29.0 42.3 58.4 99.5 153 218 295 384 486 599 725 863 1013 1174 1348 1534
29 [1.79 3.78 6.71 10.7 18.7 29.5 43.0 59.5 101 155 221 300 391 494 610 738 818 1030 1195 1372 1561
30 f1.82 3.85 6.83 10.9 19.1 30.0 43.7 60.5 103 158 225 305 398 503 620 750 893 1048 1216 1396 1588
lf‘;e:n Correction Pactors For Other Pipe Lengths
20 fr1.69 1.63 1.58 1,53 1.47 1.42 1.37 1.34 1.28 1.24 1,20 1,18 1.16 1.14 1.13 1.11 1.10 1.10 1.09 1.08 T.08
30 [1.44 1.41 1.39 1.36 1.32 1,29 1.27 1.24 1,21 1,18 1.15 1.13 1.12 1.11 1.10 1.09 1.08 1.07 1.07 1.06 1.06
40 |1.28 1.27 1.25 1.23 1.21 1.20 1.18 1.17  1.14 1,12 1.11 1.10 1.09 1.08 1.07 1,06 1.06 1.05 1.05 1.05 1.04
50 {1.16 1.16 1.15 1.14 1,13 1,12 1.11 1.10 1,09 1.08 1.07 1.06 1.06 1.05 1.05 1.04 1.04 1.04 1.03 1.0 1.03
60 [1.07 1.07 1,07 1.06 1.06 1.05 1.05 1.05 1.04 1,04 1,00 1.03 1.03 1.02 1.02  1.02 1.02 1.02 1,02 1.02 1.01
70 [1.00 1.00 1.00 1.00 1,00 1 00 1.00 1.00 1.00 1.00 1.00 1,00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
80 | .94 .94 .95 .95 .95 .95 .96 .96 .96 .97 .97 .97 .98 .98 .98 .98 .98 .98 .99 .99 .99
90 | .89 .89 .90 .90 .91 .91 .92 .92 .93 .94 .94 .95 .95 .96 .96 .96 .97 .97 .97 .97 .94
100 | .85 .85 .86 .86 .87 .88 .89 .89 .90 .91 .92 .93 .93 .94 .94 .95 .95 .95 .96 .96 .94
120{ .78 .79 .79 .%0 .81 .82 .83 .83 .85 .86 .87 .89 .89 .90 .91 .89 .92 .93 .93 .94 .92
140 | .72 .73 .74 .15 .16 .77 .78 .19 .81 .82 .84 .85 .86 .87 .88 .86 .89 .90 .91 .91 .90
160 | .68 .69 .69 .70 71 .7 .74 .75 L1779 .80 .82 .83 .84 .85 .92 .87 .83 .89 .89
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DESIGN OF OUTLET PROTECTION FROM A ROUND PIPE FLOWING FULL
MAXIMUM TAILWATER CONDITION ( T,= 0.5 DIAMETER)

1
Ly O

Diameter, D,

SOS-vdS( :92Inog

&
40
30
|
20
. 10
Il
0 ! uli
il
g Recommended Min. HEH l‘ul
I~ dso=6" LT i
ey )
& b ;
— 3 5 50 3 100 200
@ Discharge, ftv/sec.
£

7661

8l'€

PC127_JCC_191_CLARK_LANE_BMP_B_STA - 025



1992

3.18

199 ‘az1§ deadly 0Sp

1000

500

200

S
T o= To
ey 8
P %
TIE N
EE e H
Rt -
-
< s
= -
= @
oo
—_—= L
e ©
= =
. 2 2
B} 3 2
z ‘ )
©
= P
N L4
=t
=
=]
=
Lk ™™
-3
Lt b
o -
=Z
o
o — ©
=) - 3
=z =]
S w * “
Z - 3
=° & "
v v
n
WTW F g
=z = =
SO c -
— b bt -
= -
sE = o 8= : ¥
=2 N/ = .
oS K
Wn.c A E=——=x ==
- o ! =
bl (= + ¢
L = ™ °
£3 .t g
o [=]
= -
23 [ ~ -
< <
5= s, % .
]
= - & = =
=D - o9 z
o= = e =
—— coe =
wn = 3
L) e 3
o= E
c
]
m-
c e
ot
¢ 2
>

Source: USDA-SCS

11 - 164

Plate 3.18-3

PC127_JCC_191_CLARK_LANE_BMP_B_STA - 026



TRAPAZODIAL DITCH CALCULATION

PROJECT: MOORETOWN RD (20+50 TO 23+50, CLARK LANE)
NUMBER: 21086

PREPARED BY: GVS

DATE: 08/01/94

Solve for ﬂ"ow in trapazoidal channe

Is using the Manning Equation.

d (ft)= 0.6

b (f)= 0 )

z1= 2 21 z
1

z2= 2 W L

s (fft)= 0.025 A

n= 0.03 d

Area (sq. feet)= 0.72 e

Wetted Perimeter= 2.68

Hydraulic Radius (ft)= 0.27

V (fps)= 3.26 Velocity for Q10 post

Q (cfs)= 2.35 DEPTH=06'+0.3 FB=0.9

USE DEPTH=1.0'
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MOORETOWN CBDG AREA BMP A;

TEMPORARY MODIFICATION TO TRAP SEDIMENT DURING ROAD
CONSTRUCTION;

DRAINAGE AREA ABOUT 3 ACRES.
WET STORAGE REQ’D; 3 X 67 CU YD = ABOUT 200 CU YD

X 27 = ABOUT 5400 CU FT
SAY 5000 CU FT

FROM DRAPER ADEN TOPO;

ELEV AREA/SQ FT DELT V/CUFT SUM V/CU FT
80 3579 N/A N/A

81 . 6278 5000 5000

82 11000 8600

SET TEMPORARY WET STORAGE OVERFLOW @ ELEV 81 FT PER ATTACHED
SKETCH.

DRY STORAGE ABOVE ELEV 81.

MOORETOWN CBDG BMP B;
DRAINAGE AREA ABOUT 3 ACRES.

WET STORAGE SAME AS BMP A.

FROM D/A PLANS

ELEV AREA/SQ FT DELT V/CU FT SUM V/CU FT.
93 2900 N/A N/A

94 8500 5700 5700

SET TEMP WET STORAGE OVERFLOW @ ELEV 94 PER ATTACHED SKETCH.

DRY STORAGE ABOVE ELEV %.
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¥
WATERSHED  PC MAINTENANCEPLAN ~ No  CIRLSTRUCDESC CMP Riser
BMPIDNO 127z SITEAREAacre | CTRLSTRUCSIZEinches 48 |
PLAN NO Uk . |ANDUSE  SFResidential 3ARRL DESC.
TAX PARGEL (32-02)(01-113) odBMPTYP  DiyPontt  OTLT BARRLSIZE inch
PIN NO 3220100113 JCC BMP CODE ' | R
CONSTRUCTIONDATE | ! POINT VALUE EMERG SPILLWAY No
- Clark Lane BM S ,
PROJECT NAME JCC - Clark Lane BMP B KEGiah WLy 9.9
FACILITY LOCATION 191 Clarke Lane (Sta. 34+00) . " PERM POOL ELEV na
CITY-STATE Williamsburg, Va. 23188 SVC DRAIN AREA acres N W e 2T 0.00
CURRENT OWNER James City County, Virginia ‘ e rE e e T
OWNER ADDRESS 1101 Mounts Bay Road REC DRAWING No
OWNER ADDRESS 2 b0 Box 8784 SERVICE AREA DESCRI  SF Residential, Railroad & Roadway
CITY-STATE-ZIP CODE Williamsburg, Va. 23187 IMPERV AREA acres CONSTR CERT! No
OWNER PHONE T RECV STREAM UT of Powhatan Creek -
MAINT AGREEMENT No EXTDETWQCTRL ©~ ~ Yes -~ LASTINSPDATE
] WTR QUAL VOL acre-ft 0 INTERNAL RATING
EMERG ACTION PLAN No CHAN PROT CTRL No it
CHAN PROT VOL acre-ft 0 ; ; ,
Near intx. Curry Drive. Design Draper
SW/FLOOD CONTROL Yes Aden T-21086. Also see PC126.
GEOTECH REPORT No
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