88/9 ‘8E-3IN 310N Wi3

1°5-8 IN LI4IHX3

ORIFICE

512k
IN.

2.00
P.25
2,30
2.75
3.00
3.85
3.50
3.7
4,00
4,25
4.50
4.75
5,00
53.25
3.50
3. 15
6.00
6,23
b.50
6.75
7.00
7.23
7.50

8.00

HEAD ABOVE ORIFICE (FT)

L0 15 20 25 3.0 35 40 &5 50 S5 60 &5 T.0 5 8.0 65 9.0 9.5 100
D00 1 031 0,051 0.7 1 0,181 0.20 ¢ 0.21 1 0.22 1 0.23 1 0.25 1 0.86 | 0.27 1 0.8 1 0.29 1 0.30 1 0.311 0311 0.321 0.33 1
031 0061 0191 0.211 0.2 1 0351 0.271 0.20 1 0.30 1 0.31 1 0.32 | 0.3 1 0.351 0.38 | 0.98 1 0.9 1 0.40 1 0.41 1 .42 1
D061 0.20 1 0.231 0.2 1 0.281 0.31 1 093 1 0.35 1 0.97 1 0.38 1 0,405 0.42 1 0.63 | 0.45 | 0.4 1 0.48 1 0471 0501 o521
10201 0,261 0.28 1 0.31 1 0.3 1 0.37 1 0.40 | 0.42 1 0.4 [ 0,46 | 0,69 1 0,51 | 053 [ 0.5% 1 0.56 1 0.58 1 0.59 1 0.81 1 0.891
10261 0.891 0.33 1 0.371 0611 0461 0.47 1 0.50 1 0.53 | 0.5 0,58 1 0.60 | 0.62 1 0.65 1 0.671 0.69 1 0.7 1 0.93 1 0.75 1
| 0281 0.361 0.39 1 0.60 | 0.8 | 0.52 | 0.5 1 0.59 | 0.62 1 0.65 1 0.68 | 0.711 0.731 0.76 1 0.78 1 0.81 | 0.83 1 0.851 0.88 1
b 0.32 1 0.39 1 0.45 1 0.51 | 0.56 1 0.60 1 0.8% | 0.68 1 0.72 ) 0.75 1 0.79 1 0.82 1 0.85 § 0.88 1 0.91 1 0.9% 1 0.95 1 0.99 1 1.01 1
0371 0451 0521 0.5 1 0.6h 1 0.691 0.7 ) 0.7 1 0.82 1 0.86 1 0.90 1 0.96 | 0.97 1 1.08 1 1.08 1 L7 1 LI11 1461 1.471
042 1 0511 059 1 0661 0.7 1 0.8 1 0.84 1 0.89 1 0.9 1 0.98 | 1.3 1 1,075 1411 185 1 1491 1.28 1 1.261 1.291 1.931
| 0471 0.58 1 0.671 0.75 1 0.82 1 0.89 1 0.95 1 1.00 1 106 1 001 116 1 1211 125 1 1300 1.3% 1 1,981 142 | 1451 150§
| 0,53 1 0.65 1 0.751 0.86 | 0.92 1 0.9 | 106 | 103 1 119 1 126 1 1.30 1 1,35 | 140 1 1451 5.50 1 1.65 1 1.69 1 1.66 1 1.68 1
{0591 0.72 1 0.86 1 0931 1021 1011 1181 1.25 1 1321 1391 1.451 1,501 1561 1631 1671 1921 1971 1.821 L8 1
| Q.66 1 0.80 1 0.93 1 108 | 1131 1.23( 1311 1391 1.46 1 1.5¢ 1 1.60 1 1671 1731 1.9 1 1.85 1 1,911 1.97 1 2.08 1 2.07 1
10721 0.8 1 1021 148§ 1251 £.351 1.4 1 L1531 1611 Les | 1779 1.8 1 1911 1981 2.06 1 2,011 2.171 2.2 1 2.28 1
L0791 0971 121 1.5 1 1371 1.4B1 1.59 | 1.6B1 1771 1861 196 ( 2.00 | 2.00 1 .07 1 2.2% 1 2.91 1 2.9 1 2.46) 2.5 1
| 0.871 1,061 1231 1371 L5001 1621 1730 184 1 1.9 | 2.00 1 2.2 1 2.81 1 2.20 1 2.37 1 2.45 1 2.53 1 2.80 1 2.67 1 2.7 1
1096 1161 1,931 1.4 1.63 1 1.76 1 1.89 | 2.00 | 2.1 1 2.21 [ 231 | 2.40 | 2.50 1 8.5 1 2.67 1 2.75 1 2.83 1 2.911 2,99 1
1102 1 1251 VA4S LAZ 1 1770 1911 2.05 1 2471 B.29 1 B0 1 2.51 ¢ 2.61 1 2.1 2.80 | 2.89 1 2.98 1 3.071 345 1 3.2 |
UL L3610 LSTV LIS | 092 ) 8071 2.0 1 2.35 1 248 1 2.60 1 2701 2.82 1 2.93 1 3.03 1 3431 3.23 1 3,921 2411 3.50 1
| 191 Lab | 1690 LY | 2.00 1 2.23 1 2.39 1 2.53 1 2.67 1 2.80 | 2.92 1 3.06 1 3.06 1 3.271 3.38 1 3.08 | 3.58 1 3.68 1 3.77 1
| 1281 1571 1821 2.03 1 2.221 2.40 ) 2.57 1 2.72 | 2.87 1 3.00 | 304 1 3.271 3.40 1 3.52 1 3.63 1 3.7 | 3.85 1 3.9 1 4.06
L3 1 1691 1.951 2081 2.3 0 8581 2.5 1 .92 | 3.08 1 3.23 1 3,971 3511 2641 3771 3401 002 1 w431 626 | 8,351
DLAT1 1801 B.0B 1 2331 2.55 1 276 | 2.95 1 303 1 3.30 1 346 | .61 1 3761 .90 1 600 1| 407 1 030 | 4.42 1 656 1 486 1

TIS 1 LS LI3 ) 2.231 2491 &.73 1 296 1 305 1 336 1 2521 3691 .85 1 4001 4061 6311 445 1 659 1 4721 6.85 1 4.981
| 168 1 2051 2371 2,651 290 ) 3.0b 1 3951 3.56 1 3I51 3931 4111 4,281 4.4 [ 4,59 ) 4.7 | .89 | 5.09 | 5.47 1 5.30 1

DISCHARGE RATES OF CIRCULAR ORIFICE IN CFS

1°201-8-IN



[ | J NB-8-107

— UNDERGROUND OQUTLET
. RISER DESIGN
De.nsf‘};r =.22

[}
. n_|m
Jn ! [ - ﬂ'_‘g A
Note: For 8"-dia. riser, add 2 additional < - i . | o
vertical rows. R ] Ui“_]
For 10"-dia. riser,add 4 additional 41 = D n i Y
vertical rows. " D []1]
For 12"-dia. riser, add 6 additional by ntley
vertical rows. /ﬂ U i L
Vs shovts S ﬂ E '.I ﬂ D ﬂﬂ‘}
M a1 <
. Capacity of riser ® 1.00 ft. 1.1 ﬂgg
head must exceed flow through D D I'! —
orifice. Groand ;,-,,e) U D ﬂ D E ,,,,, 1 =
e |10 Dji_m
|
EIEIEIEIE
;9
L Rty it
Capacity in CFS
Head
oot 6" dia. | 8" dia. | 10" dia. | 12" dia.
.25 .09 13 16 .19
.50 .32 .44 .54 .66
.75 .63 .84 1.03 1.27
1.00 1.00 1.33 1.66 2.00
1.25 1.4 1.89 2.36 2.84
1.50 1.88 2.51 3.13 3.76
1.75 2.38 3.18 3.97 4.77
2.00 2.93 3.91 4.88 5.86
2,25 3.51 4.68 5.85 7.02
2.50 4.12 5.49 6.87 8.24
2.75 4.76 £.35 7.94 9.53
3.00 i 5.44 7.26 9.07 10.88
3.25 '
3.50 }
3.75 ;
2.00 |
I

EXHIBIT 8-8
EFM Notice 24 10/80




Densily .ozt

Capacity in CFS

e [: jo NB-8-108
&
2.4 UNDERGROUND OQUTLET
- RISER DESIGN
L
_ o o o--—-(:—f ‘ T
| ° ot
Note: For 8"-dia. riser,add 2 additional - N T
vertical rows. 2 ° ° Eﬁ | |
For 10"-dia. riser,add 4 additional e ° St o S ,
vertical rows. — ® ot r
° ° Q [
o 0—011’.9?
o 2 o—m.: ﬁé
ol
Capacity of riser ® 1.00 ft. head R ? s . ogéi
must exceed flow through orifice. N ~
Graund line < © _*
™
) o o
4 Sope b ! C?Eg“—:gzz3gg§
KL - ; i‘3 .
Lo , 4
303333 14;&{
19 :

For & o /GJ;/ ao? 7m
Séﬂu,afr‘réz:p:/éa/ef.

Ot'.h&r." ¥ :_O@

Head 3/4"dia, holes 1" dia. holes
Feet 6" dia. 1 8" dfa, | 10" dia. 6" dia, ; 8" dia. } 10" dia
} | ; !
.25 .03 ! 04 | .05 06 1 .07 i 09
.50 .08 z 00 13 J3 8 P22
1.;3 .;g | a8 .22 263 | .39
) i | .26 .33 .35 .47 .59
1.25 27 3 s T Y B S
1.50 '35 47 1 9 63 | .83 t1.05
1.75 .48 I .59 | .73 78 1 1.04 I1.31
gfgg‘- .53 | .71 | .89 .95 I 1.26 . | 1.58
i .63 | .84 | 1.06 113 | 1.50 | 1.88
2.50 .74 | 98 1.2 1.31 | 1.74 | 2.19
2.75 .85 o113 142 1.51 2.0 2.52
3.00 .96 1.28 11081 1.1 1 o228 | 2lge
3.25 1.08 | 1.44 [o1.81 1.93 | 2.58 | 3.2
3.50 1.21 | 1.6 | 2.09 215 | 2.86 | 3.59
3.75 1.34 | 178 2.23 2.38 | 3.16 | 3.97
4.00 | .47 | 195 | 2.5 2.61 | 3.48 . 4.36
| | | 1 i
| | | | |
i: | ! |
| | l | |
| i | 3 '
| | | :
! ? |
EXHIBIT 8-8

EFM Notice 24

10/80



UNDERGROUND OUTLET NB-8-109
HICKENBOTTOM PREFAB RISER

o

ol Pneal- S-Sl

e

Y4 Da. Holes

Capacity of riser @ 1.00 ft. head
must exceed flow through orifice.

r_
VARLABLE

Linalhak Beadil el Rl |

ODOOOOJ/OOOOOOO
O 0 0 Q Q0 g 00 00000
9 9 0 6 0 00 0 0 00 000
D C QO Qg 000 0 0 o0 a0
QO ¢ 00 000040000000
o0 ¢ 0 9 0 00 0000 0 0

bdddedrdededeed

Bround 1lne ;/;.

Exsmple of B" Dis. pipe
lajid put ta ahow pattern

3/4 INCH DIAMETER HOLES ot noles
CAPACITY IN CFS
HEAD & IN 8 IN 10 IN 12 IN
FEET DIAM DIAM DIAM DIAM
.25 0.06 0.09 0.11 0.13
0.50 0.14 0.19 0.23 0.28
0.75 0.23 0.31 0.38 0.46
1.00 .33 .44 0.35 0.64
1.25 Q.47 O. 62 0.78 0.93
1.50 Q.60 0.80 1.00 1.20
1.75 Q.74 0.99 1.23 1.48
2.00 0.89 1.19 1.48 1.78
2.285 1.07 1.42 1.78 2.13
2.50 1.24 1.65 2.07 2.48
2.75 1.42 1.89 2.34 2.84
3.00 1.60 2.14 2.67 3.21
3.85 1.81 2.42 3.02 3.63
3.50 2.02 2.469 3.37 4.04
3.75 2.23 2.97 3.71 4.46
4.00 2.44 3.26 4.07 4.89
4,25 2.68 3.58 4.47 5.36
4.50 2.92 3.89 4.86 5.83
4.795 3.15 4.20 S5.25 &.30
S.00 3.39 4.52 5.65 &£.78
5.25 3.66 4,88 6.10 7.31
5.50 3.92 S.22 6.53 7.83
5.75 4.18 5.57 .96 8.35
&£.00 4.44 S5.92 7.40 8.88
EXHIBIT 8-8

EFM Notice 38 6/88



UNDERGROUND QUTLET NB-8-110
HICKENBOTTOM PREFAB RISER

s —

g Q
RS- S-Sl Bl

1" Dia. Haoles -

g 0 0 0 0 0 a0 o 0

VARLABLE

Capacity of riser @ 1.00 ft. head
must exceed flow through orifice.

)

Q
4% .0 00 0 OC 00 O 0O OO0

o bl dededededededede e e

g% 0 0o 0 0 0 00 0 0 0 0 O
E’(\'oo-ﬂoooooooo

Mooood/ooooou'.io

-

9o oo oo o000 OO0 O
o

hal aofienl Bl Bauiail Beniial Bl Rl |

Exsmpls of B" Die. plpe
laid put to ahaw pattern

t INCH DIAMETER HOLES of holes.
CAPACITY IN CFS

HEAD & IN 8 IN 10 IN 12 IN
FEET D1AM DIAM DIAM DIAM
0.25 O.11 0.15 0.19 0.23
0.50 0.25 0.33 0.41 0.49
0.75 0.41 0.54 0.68 0.81
1.00 0.59 0.79 0.98 1.18
1.25% 0.83 1.11 1.38 | YTy
1.50 1.07 1.42 1.78 2.13
1.75 1.32 1.76 2.20 2.63
2.00 1.58 2.11 2.64 3.14
2.25% 1.90 2.53 3.16 3.79
2.50 2.20 2.94 3.67 4.41
2.75 2.52 3.36 4.20 5.04
3.00 2.85S 3.80 4.75 5,70
3.825 3.22 4.30 5.37 b.45
3.50 3.59 4.79 5.98 7.18
3.75 3.96 5.28 6.60 7.92
4.00 4.34 5.79 7.24 B.69
4.25 4,77 &£.36 7.95 9.54
4.50 5.18 &6.91 8. 64 10.37
4.75 S.60 7.47 .34 11.21
5,00 6.03 8.04 16.05 12,06
5.25 6.50 8.67 10.84 13.00
5.50 6.96 9.28 11.560 13.92
5.75 7.42 .90 12.37 14 .85
6.00 7.89 10.52 13.16 15.7%

EXHIBIT 8-8

EFM Notice 38 6/88
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