71v9s vo "
3 2 01T P L T G ¥ € z orr §0° o0 p0 €0 20 10 ppo 200" tooN
A A A s i S S S T | A - A A 1 A A1 1 At 1t 1 A A P WU Do YA | A A Iow
§49 -0~ 394VHISIO 25
ocyd o _op 03 05 oF _of 0d CIA 387 L T z oy 0L 2 § ¥ g =
2 - 4
2 - i \‘J\\.4 & 7 A A ,\\NA\\ &
00’ —11 ya \l\\ ya 7 | T <] L‘AR I's
. . 61009 =] A AT et T U or
§i0° = U . o s | L1 LA
2000 104 \E\\\ k“\\x \W\;E\
000 L7 A 7 (41D ]
e M e e e
t T ——1— 20 4 MV‘ i b4
‘ b | gou.ulY w\,\A¢ LA \\\1‘\\\&\\\\
o>mr.. "’ Zud £ &W.\\\\\.\ A €
8 T[gr09 T 7 AL VA 1 -
j \\w.mluao. ey, Y\‘N “\\.\\\P ; =
ow e | - e &\x.\ .\\\\h\.\A P YW“ r
3AYNG —==——-= W] se ¥ -2 =
" WILLI¥D 3 ﬁl*e.q. Cem A A A ¢
%+ 500 VZLA TN 1 oo” — A= d v st ”
L Owll' Q“Q \\\\\\ \A,\ \. .A\\\? ﬁ&,\ z
| S T A P e :
" - | VYA LA LT NIW “\ o p g. ) I 5
g e P e :
. i 4 - ~~ [ 124+
20 x?k‘“ki““,\*\“ﬁ\\‘
. \\\.\\\‘\A.\\S\\h 1 L L+ 0]
co A A4 ,
= ; e e an s Y T =
r ] g
. A AT L1 (0
- F = .lx.\.Y\.o\m A -
0o’ f\p\\g ] VI\N\\ b Mmoz 4
— =t 0= NW S5 0 0 qvh J
g v LA LA 0| . thm
|_.I gl =7 = | V\Mv..:ltln.... AHmo 0F
—he vz o <o - -
w2t g —|—' 334 = or Hoo
an._m Va0 UE
— ¢¥a qu q - — o
1 1

4.4.12 Open Channel Design Figures

S 3F7VIS uA
Chapter 4 Section 4.4

CHANNEL
VERTICAL b =2 FT

Source: Federal Hiahwav Administration

4.4-38  Columbia County Stormwater Management Design Manual




F1v9s vo ™
o0 &L 95 ¢ F € z or gL s ¥ € & or £ 20° AR T 700 Hm
R G L 1 (. L A | IV ¢ ' L Ay A 1 L I R T o 1 A AL 1 1 1 AJ
SS9 -0 - JIYVHISIO .Sﬂ
00F 00t ocox ™ o w_u!&‘. o _of (24 Sg P L I ¢ £ L. .—\\ o7 \.w\ Lo
> L/ A % ~ A
|T ! ” ;oe..;\N s \\\J\ R‘. &ﬂ m n*
| A
sl10° = g100 d\ \BT\\“,‘\.\X .‘\K \\
S N — |z000 R -z kkf\\w‘ Vil
e co00 717 Zp T AAT A
£ —Hhee g A
T —} B A e s
_ .-1-1||1Ltlll[ llllllll 000 X\n@ 7 = \\\.\\\\\X ~.\.\l|ln
; 9 100~ \_Lb“\\ =] et ) ]
e o = ]
Vlll - 7 LRV \“\ <A - L] lw 4
Y s T T A e oA
R0 e w\l*l L AVAW el & T g % a2 4 = g
T v ) o2 A AT A
t QQQ $ \\\\ 1“‘;\ Srah —a A 2
i ‘wv X AT = AP a2 L~
T N 92— ¢ 7 N\, = P A ) L
..llm = Ow —— 907" 3.2 \V\. v Yx%k.\, “M\ \Vm + M
_ A e . e - 2= A 2 P a0 a2 W 2 4
vV /i LY
| A \\\R\.\W& A
e -, \“\m“ Z=ALAT] o : o |
— == |——— = 20 : —5 5 M RN AN
2 T L W“\\\“«\i arg :
= efeaded 0.2 N\.«AL 7t N\suV\R. q 75
2 50’7 275 @ S 1
= LT~ 7 7 X
PN ST P S L) R .\Tﬁ\ P o 90 <1¢QZ o
\M? ” Q 0 k|
- 0! pa s %\. A § ﬁu Lhmm | 2
- L 49 b o
of¢ H
- ! - .. 09
- — o — — - Jl

FIVIS UA

b=EgFL

CHANNEL
VERTICAL

Columbia County Stormwater Management Design Manual ~ 4.4-39

Source: Federal Highway Administration

Chapter 4 Section 4.4




JIvos vo N 4un
o7 o/ ¢ L2 ¢ g (3 a2 o7 'L T S ¥ £ Z or po 00 yo' €0 lam P
> 1 L ) A ek A 1 1 1 A A 1 = AL . A dg m
5§49 -~ 0 - 39YYHISIO g B
000! 008 002 oy 00€ Qma . ool o9 _ [ Q_m. = (24 . b“\ \Q L .J\n ﬂ\ ~”\ \\..\n\k IA._ M
{= T - e [
}= _ T 1 A =
’ QQQO.Q .\\ﬁ\. = \
| L e EAHATIHGET|
o] | = | —— : my QQQ.L\A};\\ y4 %‘\ : — ¢/
T SI0 U En. ) 7 ; Kﬂ“\“\\\ﬁ\\“\\
| \ WP WY Xm\ L ol e PR P
T ¥ EovP’ . Tmm“\\\\ﬁ\ ﬁ“w .
! — — n*QQQ. r - (] .Ni“\\\l i .
i _ ' ﬂQQ.Q. % L NL\R \\\\L\\\ " ro
—_— |- “ | 3 luqo.nq 7 “\\\q M“l. \\\\\\ \\wv.“ oot
i e s e i 1" e00 ===
IHI |A_.o)m|1.\saoq.L L [ ~NLJ\\ =L =) PO PPY
A Q_DU &w Qeo.L i SFNm ] “ it ¢ 149
T R A = /7 7> = deo’
Iva111¥2 | »wh._.u%..wﬁv\ % -, ,N\ W B - : din:
_ sw \\ == v L7~ {o0:*
—i ) §00 1 - 17t - y2
Yl TP ks el 4 . B e e W, %
&Q e “&Q \\\\ v - -t M
14 e ] V\ .
oovJﬁg L A AT A B g A L
y g0 T== LA | \N\\ [~ Y\
o \\\\‘l { Y\m\ 77 Ho2:
_ 0’ kT == m.\\\ L —é e G/
B I I e e 0= S g v A 7 ™ e |
- - 7 |1
— NQ \“ Lot A“.\\ km\.\\s e 02 dog*
v A7) \“\\\\\4 ]
s b y o' — - — = i {o¥
M.a. ] A : &) o¢ 0
S n e G et r B4 L4 . =
A A b
b e e e i Tk
. ) L KO A
! \.\.@ ;L,r\ a,Jmem J— —- — —|—1—|0¢ {og'
=108 ‘x muo.— X X i cofom [ f i | et e e | 05 408
g “[9) v “ == oL %7
- ¢ e . L il
i} A ] 1 | H o)

CHANNEL

b=4FT

VERTICAL

Source: Federal Highway Administration

Chapter 4 Section 4.4

4.4-40 Columbia County Stormwater Management Design Manual



,___
S

—

Source: Federal Highway Administration

Lad, 1| 5 Ll 3
EUE N ek
NE J@t % :
._L:: E.g.l F§ | L=
N TR - i —
SR 3 - ; © [S—R
e 1 %_T"Oow 11 l NI &
NS WU R NN I el b L
RS UR T AR S 1 1 o
ASUIN NN 33T 05 1 . N
o. \ \\ "ﬂ; %)j’ L i F e
it \ NI I
e '\'Qk GNANHER 5
, ST & \ N\ .%,gv\ X G
SIS TN
TS TR TR DR § Sul B
I g_‘iv\\&\\\\YU ORISR S 35 =S
[ | - Qo “\ AN 1 =8 T
u ._‘_1_1__EL‘_ AT AR NN \°~ B2
' = b 2 ‘\& \\§ qg.—g [Q
l 2TV WL T AN i
1] ERYINRWLANA YR FLVEN \ N s [°
L] 2 ML TR RUALTY T RINA WN Q(\\\ s
| SN,
\
| I\QL\ OA R AT
\ N N
| R !
it [ 1 UV RNCWVANL Y R Y s (B
N | | 1 TIAVAWN ASAVLRVAR Y. &
S WMV NN ; [
\ 0] L, =
| | ||| X\\\\A\\\ \ AYY o [3
| AN T
NINET 2
TIT 8 I 8 = T Sesnew w.m o~ 3§ Sdd
L ) ) ) . e 41/307_?/(
I83RI I % R 8 2 833883 3 3 3 2 7095
CHANNEL
VERTICAL &b Fil

Chapter 4 Section 4.4

Columbia County Stormwater Management Design Manual

4.4-41



37v9s VO w
o pn & 0 WeLre. b0 8 e T HETE Yab 2 qufwnwm
$40 -0 - J9YYHISIO UA_
0% oY ooF__0%2 o _0p€ cr _op 02 of o€ oz o & L2 g5
[ V A A Y 1] \\;W\\
W
5 . \h% \\\\\\LV\ SE
1. 100017 F ¢ = 1
RS L7 A 7.8 KH\~
e - s AT AAN AL A A 7
S (R S 4 - 71
= cior— PO
S #000° e o AP
=1 a4 kL d 00 - T-=
—) | —_— — —f— | —y QQA\QQQ. § vx- L i“v [N\\\\ e WV
_ aaﬁ%ﬁ« AN | 1,
A A A A 6 S S R ) (e - L—7 | _—
5 U N e L AW S a vl v e au P e % A
0] sl B 2o 2o Sriv B s ? e P
M FTT N VL= 7 L7 A \\N
[ 1 FAYNY m——mmmmm , | 4L PO V= e v i ¢
= - - 4
L ron1s0 lllvllo&wl,_noq N\\yxﬂ‘&,\\\n\ < | \H 5 &v\sﬁ‘ﬁ,\ A w\
m oy A AL \\\MW Shsaz
3% |900° “= A7 AV LA A 4] 4
31 120 Az »\X\& $“W\N\\%\M,- 0
— e f— | — | ———— } -] PO 7 A= ¥4 \ £
i co 11—V V.,V “\\\\X \W,\;W\\\A\\; E & o A ]
| 4 ! WM\&N\ N A A AF T T AA 0z -
o I = ot S g
I i 30 ‘\u\\N A \“\x\“\“@ V“\\\\“N 1V ||
] o' —'] YA A A7 AT L o yoN o
o I LA L] § e
B N e i 5 o vt g 27 Jo h1d? -
_ 10 A LA AT LA .Rla_ ao.t_ 3 3 .
||I_Q\.urj k“ %N\ a— % \Fumm -
Lo L + e e e e — 0o A
e i N&%ﬂm\ﬂ\ﬁ\[l 9) o e oL
5 4 — 0" —|—]— or
0§’ X AT T ] il - s = 0
7 I . o
1 11 | |

FIVIS UA
Chapter 4 Section 4.4

Q

~CHANNEL
VERTICAL & =6 FT.

"
-

Source: Federal Highway Administration
4.4-42  Columbia County Stormwater Management Design Manual




F7ro8 vo NS
or o308 0Or of oz o0 & 4L O 5 F £ 4 o/ e L 2§ ¥ < 7 or Jm “
1 1 L " L 7 VoY DI VA S | A P .| 1 1 1 I Kool il 1 1 J»J o
$49 - 0 - 394VYHISIO “3F r
(7,50 %% %% %% 02 | o7 ox_pg o7 0§ of Qv 0,\\ ‘l\“l. 2 IA._ M
2884 A7 20°
—_—]— - | =1~} ] ]| |~ - V\\“‘. - Q\V\\.\Jr\“‘ﬁ\
oo e ,\\vh.\h \\\ “_ﬂ.\“
o N el e e e,
o U QQ.\\Q\.\. > ,ﬂ F\.Vﬁ. \ \..\Y
174 1 12 A A s X .H.\,\W &
poe o o | e HQQQ.- “ W L4 N ﬁm y \A dro
Etr T~ =103
— [ —— 000 ~Zx <4¢0°
- i b - IIIon..ua. - mﬂ\h s\\\\\UN: V\N \\Nﬂ% 50
- —|—t=g000 — Tis vad 2 = T ¥ 20
2000 =7 1] 4 “v\ e N P ol
. 1 “go00’ = “V v \..1\‘ L H4ro*
— 1. =109 .\l\mﬂﬂl },V\ ,\M\\“m . Z o a0’
- S e
W Az iy = AR A e e =i
S S ek, f——) Ay = V2t AL AT o]
o R W o SR e A P e T
14189 3 ._..%o e = = 71 \\ 2 7] 4
ﬂ\ u y _ yoo’ I\\-.\\\\\ Hlv\\vﬁ\.\\&\\ \7\.\.\‘
L 49 [ s00° - LA “N_“ “ 0 {oe'
: B 900 VTV <7 X £ A A ) \.
=) T e FrELAETV = AT 5 [>71=> 2
] ® S A A A
R A L Lk = val Vi =LA N <7 0z og’
' s100 —7ANAA, MM\ \N\\\\\FA 1
sz 4 - i\\ﬁuﬂ. - - m!\ . . .
X Q.N ! }“\. _\\n. — -1 — b || _ob = H4o0r
& . | ?u.n e A_\\\ i\ m_oz Jos
4 = H <
7 Y% = = - = 5 1Y o1
20 7" \f \L“$ m\b zima i .
] bl hoad U“m g5 5 1T 12 %X a._ul.w mQ - og s0-
2~. P ?V\ < il ac...dl 09 42.
: i 7 trt 6 hmmm o oz 197
} B N oe
{ 2]
4 oor g7
l

CHANNEL

b=7FT

VERTICAL

Source: Federal Highway Administration

Columbia County Stormwater Management Design Manual ~ 4.4-43

Chapter 4 Section 4.4



371v08 VO m
av o 03 o5 or O oz o0 #4925 ¢ ¢+ E z or LI & ¥ € dm
AL J— ' A A A A A A A * R0 GRS e A A A 1 A A L | ) — A 1 A ' 1 '8 LSI
S$40 - 0 - J9YVHISIO :IA.
Qo2 oer OWE oo 20 ) R_w 00z cor op o2 09 op 9.q\ o \\\\Q 4
~—1—{— - A= > —|¢7
! A7 =
A By as e 8
T s | {11V (] =y mﬂﬁx 7] MWNM““ ’
1N w T e Nmymw% “M\..NNV\W‘
— ] e SR B5Y S 4 A ﬁy\ 1 (4
—_——r | ] Lll.ml.' - anQ.u&w\“@ﬂ ] ,\“.“\\ \\“ \\\\
_ H— - A avAWA nm .\N a V2t #
- | — ro oA s K \\\ﬁ \V.
| 000 AT AN A A2
||||||| ~|—{- 200° | 2t [’ [~ == \I ¢
i P28 B (- 9009 17 L “\\ \J \\\\N‘m 1= \ P}
1 AL \\“ .\\\\e\§$u =
Ll 7 Seng ehialcciaiducmeabid 61602 L2 & A=l A7 <] F3
IVIILIYD - — =4 lunn_.h_ ; VL 27 A A = \MF w\
— @ \\l\.\\ \\\V\
R M%ﬁ e o
|||||||| - && §09 \\\\\\ \‘A |M <5 “.\ ““&\“ern ¢’
¥ Vo0 B AT A A A A LA T
voo e »\A A 8 s A A L 03
.......... e
vt [ (5 O] (RIS P AR = — 19" —2 r-] _— 9 A - il o B e A B B
BN i - TR v Ay, \NM\\ — e =il P
........ o7 S A o 2 o 5 e e U
B e 2 s o A
59— A7 A 7.. qv ¥
o o i ua..m h\“\.\. W — 4§ — mmo —— og
Y Po T Q\RF \\\mf &Y\ B el ) g muo i 4 3 1 0o
" A1 AA z T % iR kc‘_ Lt o
1e == WAVVT i X 1334 1T o o
llnw.n.lﬁ 4 v\N éx.ﬂ = —_— . R DY N RN N PN o
umeitzgn At £
QH K uso\; y g

S 37795 UA
Chapter 4 Section 4.4

b=8FT.

~CHANNEL

VERTICAL

Source: Federal Highway Administration

4.4-44  Columbia County Stormwater Management Design Manual




' q‘;. o )
| o N S 1 Et [ |
MY T e 1|
'—'c:-‘5 ) O

\}\\h

[~

‘)b
pd!
% i;l

L/
.06
—-.05
04
03

&6
Ja—'azo‘I‘AmJﬁE—‘

Y —rrrreT
20 40 50 co d0 /00

K »®
v,
I/
17
L]
7Y < S
|
4
[
9.
N «.0l5

X \N ‘ A al N \ ‘g - 3
SN
YRR Y MY B VA SN Rk -
VTN R SR RIS S @
> O I ARININN L BNR] S3 "’
S IURVEUAN BN VR R S 5y RafYw
o= LR VA VL RN °8 5] 1 | Y
RN N AR AR §t K
=T WO TR SOINCMETN R RS S <l.$S
A VAR WMARISHARIAN) \\\VL\ TR S § 3
-m%@ AT LTINS S 5T 2 1
= LU I AN \“\‘\\\ RPSVAR S e
= | RN

g a\ \ \ &i\ \R ~
A R VAT AN !
1 ANV NVAERATTA ARSI YR A RN
O SNV ERATT RNV o
T2 0 ROV R WOE TS TR NN .
l N UTIVER DRIEN VAVELAN BN e [
TV WU TIAN VUGN |
T T L SNARRVARK TR VWIWARLA N (5
SO0 VNATY VINVAR ANCY AT YA
PN WA ARLVAYY W\l [°
A AWM MEA TNV A e
ANVCTAARRIIATATAR
AR ARV
3EINIR § 8 & T v wm AW edd
Y SEREg R € 9 SRS 8§ gmosw
CHANNEL

VERTICAL b=9FT.

Source: Federal Highway Administration

Chapter 4 Section 4.4 Columbia County Stormwater Management Design Manual ~ 4.4-45



FIVoS VO . " J_m M
o or e o o wesogr £, 2, ereier. ¢, R4
P %% N 29
§49 -0 - J9YVYHISIO U ﬂ
v 02 ool 0% [/ 03 o6 0 0s oz
el 20 .,nu LIIJQ \_\ 7 .\\u\‘ &.\\\ [ ——7 L
7} |~ \A\\ .
- 24 et f—1 i Z Hfo
2 =4
1000" 7 | 4 “ Y\. “&“ g
b i 7 1 1/ =t ro'
0 =Y, 51000 77 AV k%\ 2,
llllll -~ . /7 K\M\Kﬁ\\ \\a_\“ dso*
lllll =l W,\\\_I “ZAr o
B B e
m\.u‘\ P \\\N.wi& n dc0°
= A7 7| 1
e S P2 2 PR 11
- . AD=d N, 1o
= m i s ) A
] 1 \\\Wh.°
\NV.\\\ o/ §'
A = v
2 o ) fa
- 7] 1 cr
ez AR
g lvﬁhu\ﬂ (220
A |
© wridl 5 op-
¥ =l — 08
! Jog+
- or AHo2o°
{oz
T 20 S °¢ log
A= —=|— ||| —|—f——] o2 {os&
0 B
—t—t e | e | e o
il ot
oor g7

CHANNEL
VERTICAL b =/0FT.

Source: Federal Highway Administration

Chapter 4 Section 4.4

Columbia County Stormwater Management Design Manual

4.4-46




Source: Federal Highway Administration

T
= &
§m i I i T § "
):) o
83 &
: ! § i
] £ 3
: = 5
SR [ [
«“3;» l < [ § 'E
s l g [°
-4 M
Ra | % I
SHE s
¥ N g—%u ] :2 <
N 3E, o i
3\{\\1&\:\\‘%5 ti&;'f'g.gut —Rot u
X v Q | | i <
\‘ \\ p 3 e~ <
¥ %‘\‘j .k§\ \ b‘] .;g §§t°°
o ‘ \\ X&;\‘ \x Q‘S‘\; 1 gg[:
a AN VY VUL TIN N *
=LA RARAMVIN W WA RAWMANRNIDIN T 1 1°
SN \\ TRARRNR |-
il ERENRNVANR VAR RS
B AN \\ \ +\\\\\ N NN
\ N\ i
AN R,
i R S W b LWL VAR TN LMYAWINY
: - AL WAN IS INARAN
EYSY Y WL AN\
l ATANURVIRTASTAR AN g [
| | TN AYE  Fs
| ANV VAR RGN RA
ARUWMAN LAY \ |
T AR DALAN | s [
! | L1 | | TNV R VRN b
\' L*mhlg: LV\L t L-a‘ . °‘~ ~ l :"‘ Lt l“‘ B3 o ,115;9‘{0173,{
N % 3538333 R R’ ¢ 53583 3 3 Imosu
CHANNEL
VERTICAL b =12 FT

Chapter 4 Section 4.4

Columbia County Stormwater Management Design Manual ~ 4.4-47



| 11
T~ | g -]
= 1
ST -§
S g | R
&2 | | ®
i || -3
! 1 e §
i sl W 3
5 | s 2
3.9 [ E ]
_““"\ | g
Y— -3
g : 3 R
NS L I® b
) \:i%_~§“ l 3Sts
S N 1
SR s | [t
\ > © “
AN B | | g}
| Q
v\ RS> 3 =
RS aEE H
s MUY ‘\\“ I R
AR N My

-7
==
Z
“
=
]
=
~
—
]
400
c 78

f

17
300

H

]
2>
_/: /./' A 7
7] .
A
Y 1
LA
20
3

=

Z

//‘

/' A -~
50 co 40

S ) ) o Semt U ) ~ Sdo
2 I2I I X 3 R 4 . 1190734
§ 9 S2S:3 R 3 = S 2 23353 3 SIMWIsU

VERTICAL b =14FT.

Source: Federal Highway Administration

4.4-48  Columbia County Stormwater Management Design Manual Chapter 4 Section 4.4



SdS

AL/90T3A
S37vos VA

-

b=16FT.

n

—CHANNEL
VERTICAL.

Qonth U v -

~

Columbia County Stormwater Management Design Manual ~ 4.4-49

JVYos Vo o
cov w2 ook 0% 002 w or 000§ or 0 07 oo pLD S F € 3 o1
A A 1 A A A A A A 1 hku N Q R hbk?tu“\g ‘% g ‘
r o007 oo oogf 9 ooor ook 0007 o0/ oop_0x9 __ O0F
g W\\\ &§
1 i il Nl A ] -
T e B A A
[ 5
)| MHK\W“N“\\R -
- ST
—A A = e
— A
il \\\\ 2 A7 A
= S 2T
ZAI A AT
A T sz 57
JAYNI = K \ \‘\ 2
WILIYD =cay .\\\“M gz=
= e \\\\MM‘%X\ 2
R = — AT A A
= T =222 el
.“.\.“\ > \A‘ =7
\\\ \\“\ 0
5 ‘ - w\m\hr\MN‘\lﬂo\\ ¢
. 7 \.~ | 1 " " S =
i §1° “‘ = 55 - = 4
20 AT A e | ] R
AR o
e . # ¥
- “Q‘Q \.“_“NJ\A\“\““ “—i='4 —‘G
20 17 _A ot ] 7y Ji mua
o NP2 s g iy g =
01— ’ 4
v

Source: Federal Highway Administration

‘0
ﬁ—}'—&
RO
AN
N
_i__a\
e
o
\
=

—

Chapter 4 Section 4.4




31v9s Lo m 5
oor 0P 000 OF OF 00 or 0f 02 0 0F OF 03 o 9oL O S ¢ € 7 "8 v
7 ET BT T VoGS [Nl GOAASE, Tov 9 SRS [tes, Uiy ) 1 o Y TR SN (0 DUET DN LSS ¢ 1 JK DY D DU U U NN U NS S S— 1 Ngm

~
S$49 - 0 - JO¥VHISIO M W_
s ooy aocod oo 0009 P00 QOpF 000 000Z o9 Lo
R - 1
1000 A qs0
_ v =] y {00
1000 e
oo’ Z
000" {—r 2 H40
. : L 1o
14
s Z g s .
e 1= — or ¢/
\Iﬂu ! \3\.
100" e ‘\\\\ 03’
i_u_nw.\. = N%“ 2
L~ L
: v\\k AT
q 1= 5oz Hos
AET \“
\NN . ““V\RV T1  Aer
4 £ ..aX\ — 0 —or
e YA A {og:
“\M\\ W\\ L4 Tl L
A ] “ 5° {oc
— —1—|oc '
=t
2 | 0> Hos
Z= g ST
L] g [ Izoz + e (24
‘\,W : l:) . e J( N e 3 —{op
\\. = _ _al. &mQ 3 ] < 2k
¢ e 0 i - oor 451
r % Fanidas
¢ Mmoo i
| J44 7 : i
1337 | . M : 1L, doz
AN .
; ' i
g I ST 5 I O N 5 B
P L

Chapter 4 Section 4.4

/18 FT.

CHANNEL
VERTICAL b

Source: Federal Highway Administration

4.4-50 Columbia County Stormwater Management Design Manual




4.4-51

Sdd
ALIDOTIA
JFIVIS UA

~

| | — — - —f— _ pu——

jo00" ¥ 7

\

N
\

FIros Vo
r 05 oz oo ¢ L 2 § 4 € 7
L j\(h&—&u— aw*-§-— §» A aw\-JQ—Q-UQ—“ Q»- A b | A L e A A A ' I L | R miiiiad
5 §40 -0 - J9YVYHISIA

oy ¥ 00D oop 00¢ 007 00

o000 0opor ooy 000X 0¥ poco Ow ooo% (2% 8 \.‘ - g\
- T e

\\\‘“ oa ] ’ “

L L7

>
<

~

-
-
-,

-

s

\l

\S}g\%\\
i)

CHANNEL
VERTICAL b =20 FT.

acw ™ U W

AN

DN R

O

~
Columbia County Stormwater Management Design Manual

A

-
=]
|

PR

of
04

og/

002

Source: Federal Highway Administration

Chapter 4 Section 4.4




NN NS X w0t N woOA ™ S N N xobp D BODHPAD B p P £ B »
YRR D RREELE R Y BB R M BRLROBRlREG F S RS & R wo
- A 1 I L 1 I 1 el J o S U S Y | L. 1 1 . | 1 1 A A
0 - ONOD3S Y3d 1334 J1812 39¥VHISIO
ocl pod 005 9F oOf ooz Y or ol 02 05 o) o€ (24 s/ oo P L 9 § 4 € 2 Qnd A
s . " ] L—"
i i s L Wazw 7 hN N\.\ ~Z] g
: X A7 AT A A LA e
20 ] Y s
» M k 0094 - - A o P
siof—- ) i= u. i -1 71 —£20
fo}- L o 3 VAL = = Z=1 . S P
W\.\ JN!:E.. AL L W A\ \.\A —
Ut ” o \_& K \..\ \\. )
1o uQQQ 1 . - - — (o
Az S w Ay
. | £+ —1 L — - — g0
o -7V 4 anZtv.i A A+ 00°
= > 7 - Y = yo oz —
Lo \m‘\\ - | \\1 \\.“r&g 4“2.\_ — 10
I.XV! 7 = —F = $2. | 00"
0o |- . & e A7) I ) = oA s i
e i A7 AT AT AT A= = |
K N — ba .N\—\ lrh!\ ¢ — zr
" B AT o P 9 B e oy
e ?l.vN\ = ¢ — sr
st - R_N [ \q\m;V gby \\\\\\\\\\NV —1
L~ - L .
1285 \ mr‘ = 1= 1= - 2 v/
A A A s oy
S ke A 0 B S Y, S
s2 |- n —= — 3 M ez
- ST EsorERE 2 10
LA ¥
S T4 o f\ o |7
o - a\ L/ Y\ — os
03 - \ mow 02 — 07
i xv —— s2 — St
o i o 77
04— \ 0E =~ 04
0
X% 513
SO A A ST B T S S S A Hm G
TEECERERR R 8 % RRu necbubedbes b b Y ED &R w8 @
: SIS

Chapter 4 Section 4.4

b2 FL

ol

CHANNEL

Columbia County Stormwater Management Design Manual

Source: Federal Highway Administration

4.4-52




CHANNEL

NS SN BMNNNRN LA ™ NS N N NO DO P BOEB DA H D D P O O )
NS R R S SR W N guw \ ™
s o NN WAA W e N N S ~ o uo
S3 P P EFEF P 3 3 PSS s yopSgmsEs ¥ 8 v s @ 9
0 — ONOD3S ¥3d L334 J168NI JOYVHISIO
P04 193 cos por Bh_ (174 rYojo0 oL 03 05 ¢ oc . 2 S 14 !L_I_vv P \ h.V o
07 g000°.} A A= . - 20
) 5> a2 . 2 Vi o
S =gl = 1= ~szo°
r ot'[J A . A S 2 ke A -~ o7 - re
e j—| —
o o | e IAA Ve ED
. VY | e XA D=2 T | AL A 2
il ) AL AT A e
il A qwmﬂ “ﬂ.l.NNw\ —IA Mﬁn«“Wxﬂ I
| to W\ = i N = ol a
ua.r b \ua.\,\N /A \/ LA m_\h“l\ W.U. N 4(0_ — o g
n_” ] ] ¢ u“ IN | A=t L )
o[ e B A Cf £ g
! Y —+ - ]
%l .2.\....&".\ 5 = .\\ r o
- R ] 1-4-
1k re! av i ’ u\AN\ R
500 300 A v, 714
iy - o T#a.z 2 - g
02t P e — - 02
= v N L 0z
52} 10 “KNH_ L3 1 .HA ¢
— - 4
of |- \N. RU_ N ¢\ ‘
:J\ “ W W‘ = v o
. .\ll e = =
ot [ (0" | \T\ YN‘\\\\ B N.\ \H o
) QQL\ = \.\l.\ \.r\\\\. —=E &.\\\ $/
¢ &9 S5 XP\\“ “A l\\\t.\/t =] 1@
_ . ol i v, -
o3k | o = = T 71 02 o2
o A JV V;\ . —7
fe - I\\\ st} .
! = . §2 - §¢
" J.N W‘. 4— 4 \.V /
o et ¥ .
4 v4 of — 04
-1 \
o . w\ A A sr
== Z 4 y 4 G s D B S R S R (T | I T nvA 5
h _/ M w h.w W ,_~ n., ,w w./ ﬁu h.._: 1 ! -W | B Y | A_u. RN [ BT | 1 1 11 1 1 JU [
S8 W N BPBU obw S > S ND QS D So pp b B S 5 » ) ~ o
So o 5 53338 3 8 8 08IV Y SISNSRRFEL A Y SN OROR ésm 3
m
<

4.4-53

b =3 .FL

2/

Columbia County Stormwater Management Design Manual

Source: Federal Highway Administration

Chapter 4 Section 4.4




sro’

70

§10 -

(o~

po 1=

AR

T

20

Lo
re

8
| LR )

o/

§1 =

fr-
L 02+

2

orf-
08’k
05|
set

(20 il

(24

or

124

(24

VT U W %

Qo
~

NS D aNehN N LA (™ NN N N N AP O AROD DA B b P B O D o
S5 5 o 58838 88 3 2T L SoS¥S¥D OBArEE LY RN & R vo
anmeiies ik L 1 AL AL A 1 A A 1 L A I 1 L A I oll] . A A A V' ' | L A A
O — dNQO3S ¥3d L334 02/8nI3 3J9YVHISIO
QL2 P05_00F  eof 002 QoL 09 0L g2 |h_~ of. 02§/ oLk g L r _V .\\ \o
ﬁ — .L\\ T AP ] T
,_ﬁmm ARy G S PPt e
% i e i IAI 00? Q\ - U‘\V\\_\ 5
& A6 ]t 1057 1o Aaw.cay. dva U\\A\WN‘I,
VO] -nu.. 7 7] , v B e 1 =1 —
o |9 Zond : ] -
it |/ ;S\\\W m\\ - LA~ 47
_—— .v\vw neoo...\ N v \.X " \:\n\“‘\ A \k\\\\
-4 1
L VN A T AV A | | AT
> (00 A2 A LA T AT A
Jw\v *ch \‘K k\ \ 1 \ \v\.\\ \\\
b o' ~ \\A = KPN = &“\ |z
00 /) . d
NN ERRC: N LA e
ﬁl = — - 0074 [W_\ .B 17 2% e \m\:‘ \sir < 1 4
ho :# \\.\LY = »_Vi\ q\ N kv\;\\\\;x \W
i o= A M\ A — P -
10 o ....e \\\\M\\ —F i N_\\ 1
—t 4 ] T = -
(o? — 1 L1 1A = - AT A
L, & 1‘.— = 8 .\\ \V o= -
P e % 247, Ll 22 Eap A
Lk :‘.\\ v L Z \4&.\. - L A= 1
= INI\A a., —1 ] -~
1°_ A 1 2 =7 1
: : \N& 3, .\_H\\x\Y (.oL
10 — - TW\ A = ﬁ
ol | 4V 1L T =+ =1 7]
70’ A f— “h.\ _— 2| 7 4~
" .\R\ ,\.X
20’ “\lt e — <A A
g
mﬁ \\I\\T Lv R
§ =3 o 48 4
el o \‘ .\ \ \
1 1 ~/ J 11 t AR 1 ‘.-7 vhl f—- J_1 1 1 i1 1 1 L1 1 1 1 1 1 1 1 1
AN R B AT L R, 3 NS &~ N S0O0P O PSP DH & O © © &6 © °
~ O _'y NS o ¢ T ~ .S .
S8 S SS8e¥s sy T 33 Y b sysiogRlusa oy S 3S ¢y w

1§10’

20

(1

FTI7I28 vA

§20°

CHANNEL

b =4 FT

2-/

Source: Federal Highway Administration

Chapter 4 Section 4.4

Columbia County Stormwater Management Design Manual

4.4-54



s S ¥
¥ T 1
Nt
gter R torz
o9l 3 towr
o5/t 3 ross
o0zsl R foz
oorr L foou
004 3 foos
oo'g -o0'p
oLl 002
o
oo g 00" D
ao'cr v’y 000G
LA
0oyt | -oo'y
EI | $ _ foot
wE S\ 29
.9 i
\iA——RL
- Qo
00°Z \ = -;—'ag 002
ov - - s 33} ors
18 |l
o051t QD Fos7
]& h &
K SW oz
o= PRI RN
o°r - Yo = Foo7
osof -"t‘, 050
o070} \ \ Ctrogo
oLof \ \; o LoLO
0301 ﬁ\-‘.g ro2°0
os'aL A Qtosv
syor X At ‘Q\G‘ -;r'o
arot Q W V Qroro
seof \ \J N \ Itsev
3 \! 2O F
eeor L ETAVEALACY Ik
szof N Y VoS | 529
NN |
oZor \ \'}!\. ‘ - 020
\ \‘ o, . - g0
s1rok y \
AANN E be
- ¥ 2/
ARARAY :
orok \A I , L or0
rool b \ \ - 900
1Y
200} L\ =200
S }\‘\h e
sS4y "X % 2 e~ 4~ - % % 3 3
ALI20T3A
1 1 1 ' ! | O 1 1 | S S . N 11 2 1 1 1 1
-
sv 333 3 % 33T TeTITYSLI IEDY S
.;7V9$U/‘ o ~ 9 ) - - ~ NS -~ ~ ) S ) A Y >

S5 FT

P
S

Source: Federal Highway Administration

Chapter 4 Section 4.4 Columbia County Stormwater Management Design Manual ~ 4.4-55



22 $ 2 F RT R 2 oy ewIIX T3S 3oy O3
3 B TR S S o o s —& ove
(P4 1ol 3 S I9j% L
T AN i I e
ook oA DN Yb&w /N ' T [0
M ARUR NI NI ey IS -
Cond DDA 2 ] > T TE [
2 AVELMATR TN NN % 1% R pow
i ol I WA VAN LU W R N i O I i N
cosf KTUH TRTTR =0 1T i
L i\ 2 - 9 [t
::.:,_ \ V\\S}u A BN \ } W 2 \v‘b, ] _:i:
- Qo
o A A NTENA L NI NN S I
- R s L
L A NA x}‘oﬁ\\f\f W RN NER A 1} g;\ ! %é 2o fooe
N R 2
; L) R T \ 1N ! N RS
| ExEEY IWEATVANUAW VIS NS WTRS]
Z;-f: ‘LO! \\g\ ‘q A “l_k_\\ \ \ N K“ N_\\ \ 5"’:‘:;5
o Y AN AT NI R AN NN e [
s | V Y X t Y } \ < v\‘&s os7/
ozt |5 | \1\ \ \L \\ .}X \4 T .
) N ANETAL VR MUANANTAVIWAN AR AN ! R s
Zi.;: [ Wy AV Y‘L \‘ ‘\‘\ AN Y > NN AR “:"(:g:"’,
z'v ~ Q";_\ \ k ;\ AL \ » \ v K\ \ 1T\ 'U \% [TY FOP'O
Lok <oz
il EEANERN VTR \ AN EL\ e
-<
?-—:: I = V VV k\Q}lﬂ \ N, \WXK \ U\ Wl osv
o:av- = w ‘ﬂ\ ‘“Tr \ \\\{V W ‘\\8—37;
4N \\X \ \ \ \ MR
og 0 \ \ ‘\- %\ \ \ N‘ l\ ea_os.a
CES AN IS RTINS
ot | 3 e e
i _ ENVINAAAVAW R R Y s
i l SIRVLY ORAA G ANMRGINE Y (o
ik | N \h\ SR YN \\” ] g I
== 4 ! E\ )\\\\‘A \ < k20
B | PR ANTANGL N WATEY
orot i \Q \\ \; \ \ roso
goo \T\J \3 \ \K\ \)V \ oo
il \ ,\‘ V) \Q\ﬁ oo
S U NP (s
| I WHENN
§dd 2 R o Sew bt v v w o ~ 3 3 S
ALIDOTIA
FWIs e L S S S % S e ovoenISEYIT YT I IEY OGS
CHANNEL
2:]  b=6FT

Source: Federal Highway Administration

4.4-56  Columbia County Stormwater Management Design Manual Chapter 4 Section 4.4



4.4-57

WN NS R ONSENSNRN KA NN N N NDO D S 858D H O O 5 B DO 5 D
S W N D ~ ~
SS S5 8 50838388 § 338 T SIFINLBEBET Y OGNS 2 R v
1 L 1 A m 1 1 A L1 1 A y S Y [ A LA A ' J ) | A A A 1 '
0 -0N0D3IS Y¥3d U3TS 018N2 3IJ9YVYHISIO
s10 "L hﬁ‘.ﬁpﬁw £ o _:_E_ 1oL 09 05 o 0 I T - 042 n_ y £ o -
-1 L1 |~
ﬁ — _ :.:_e.\ QY“ a LKY\ £=1 KA\I\\X\\A\\NMB
20 JORN [Rtt™ 2 7 = ralA 2y YtV . S
) \ AQQ.Q\N_ = - ) w \h&x o 5 d ,\I\. = - ]
23l 3 _Z|Fooee L7 VA = S
P e e e )
4y s000 o Ay 28y e = vl N
’ —
1 v | goeth \l le\\ L \\N\ |
1o 1009 A _\h 71 . e e pac 1
| 3 7 - L s b 7 S
sof Ve P A | AT A
L o? 110 . E T ; V. .
ol (100 Vot PP A TV L= A o 17 o2
P YA A ST A A A S
'+ o? - - \.\.‘ i 1 '
ol [Tl S 2R AW E T 7 o7 e ,
or'k QQ.QQ .“L .\L\ P N\. L‘&.\ \ .\I.\\X- g N>m - \AVJ
ot TAI=7 7 il o o P e LA
T E s e ek
s A 9 o.J fes .\ﬁ\l l& At .\A_.\\V .\.B.}hr‘.\\ r\. r\k.\ .\M
b “ — L— — > 2
prt :‘F\.\ ¢ L, AtA=LZ T T A A/ o | 2
02t R.J\ VaAac( ..“ \\;N\l\f\K\“uu\J o e L
szl [s0° £ 4 f,.4.\a.€ T FN sy 3 o % ?
' Y"* L= >
| S :
i V] 11
. lmf\h&ﬁ \Nu“.,..v\ (1] TMEN
. L
o0 W M AT A e = o Ao
Lt j DR =V A P = " e
0s 104 L&,\ \.Xﬂ\.r 3 _— X
o2} | 1¢ e ] _V\IR‘J
[ L2 IS - 1 = \. .Q
crh 7 d \a y
§1° 4 Q.N. o~ \ \ \
gl 4 ya il B ¢
0
<
=] 11 1 1 | B e [ o | A1 1 | LI 1 1 y KE L (ol LY | t Betd N7 [ (N | 1 1 1 1 1 1 1 JU
UNNTR RIENL P E ¢ DL i RAOCSSGRLBAR B B P S & B Ao
© s oo o o 088838 8 3§ 83 8§ 3 33¥I[IRsUI R I & ~s. 2 R YO
~

= e

FIvI2S A

a
o

CHANNEL

b =7 FT

2:1

Source: Federal Highway Administration

Columbia County Stormwater Management Design Manual

Chapter 4 Section 4.4



A
S A RS R T S22 Y BEREN S 2 R e o3
T T T T T T T —
< [
Qo Q Q
00E - i { - -00F
sz l Fov2
012r LF o012
a9/ E ro'g/
oS/ C =0¢/
oz/- o I o2/
o, I
A pol 1 % ro
oov -‘I ‘ o0V
0oL 3 : :‘ N - o0
002t S ST tooo
Q
00'% - N \; ; \ o 00
0oy WMNL:\\ ooy
Q
00ck Ll . \ \ k: \ Foog
SRR T
A o O
- "“- -
02°Z \\{E A L‘ l“’-og.z
o9/ ‘ wioev
os E -05°!
o & x
r NV ~ 027
oot |- I &
osOf "‘E*—o&o
oot AN Fogo
ocof \ *Kng -oL0
oot \‘ a 020
o050 A % 050
sror N a7 24
oror \ § -oro
SEO a ~SE0
of€Oor 2arogo
v Q .
szof A\ NN 5270
ozo} A\ _[foze
AR ha 'l
sror \ i i 244
h A\ L
210t AR + (2o
ol o % ‘\ S - 010
gool : \ - 900
l \ ) \1\\\\
ol 200
297 8§ = © fee~vw e < m X 2 % 2
ALI20TIA , . s
1 L { 4 1 L 1 855 & 1 | O T W R X 1 i3 1 = = -
FWosAS @ 32 3 R Y R3T2 o¥ewWIST®§8I I ST R 88
CHANNEL

2:1 b=8FT.

Source: Federal Highway Administration

4.4-58 Columbia County Stormwater Management Design Manual Chapter 4 Section 4.4



£e0;

20’
§20°

fo’

o'
20
Lo’

4o’
ol

17

Pl
02’

sZ't
o€ |-

44

of'

02

§L°

o' r

~$20
027
- S/0
- 210
~0r0

Sl
N

\

A T\

N
A\ A

A AR NI N
ANTN VAN

AT ATALYRYAL AN

LSRR

i KRS

AVDANN

VBRI

\y

R
Xlx

2
<
S

\

\

AN

1

ANTAN

VANV

T

ANIR VI WA

T

W

o

012
ool
oS/
go2t
oz’
oor
¢éor
ogop
oLor
g20F
szor
oZol

siar
zrof
0/'0pF
goOF
PR-A-A

hal
a

=3
~

Lol
~

-
~

VW~ 9O v

S o
~

gr

0l

o
-

S5dd
ALI2QT3A

sro°

20’

o

ro

(14
20°

B hQ.
1 p0°

40°

1o
421

4 ¢r

et
(24

s’

- ofF’

U " © 9 2
SR oy w X

FIVISUA

4.4-59

b = 8 F

CHANNEL

2:/

Columbia County Stormwater Management Design Manual

Source: Federal Highway Administration

Chapter 4 Section 4.4




$3583 3 3§ ¥ 3§
. = T T T T e |
S } ¢
Q | Q
oot | — [ j_: —
~oost Y"ov l Foos
 oort L il I
b & >
QW
T e oo
— S. | > Lt | o¢z
atrzr > :‘i \\)l I o2
oert \JE a Vol 8 Fowr
‘v °b_ n.% )\p'
oS/ — N— s & -T- E o5/
o. 4
o2k W"\‘—a ?,.'.é L q?-a'z/
Q. Q -

i = NS S STk stew
L ! Loos
WS NS UREETRSEs:
0oLl - 00%L
@l LN L spee
o022 \‘\r 1 N R l297
00°SH N\J\\\\ \ \ gN\IB\\ ;‘-aa';'
007} N \ \) Wtooy

W
\ s
ococh \\‘YlY&\X W Eék,_aa.g
ANTANN AN \ o O
RN A NS
oozt INTANA NI YRS
09/} > \3 09"/
0;.,,_ \ \ \\X 'i| \ 1 ‘é_pg_/
AN AN NNV INEE
| WARNTHAHA VR MININMS i
gort LN NARAVN L Spee?
ogof . AN \ \\ | 090
oL O oLo
ok \\bN\ \\ \\ { \ \ NI \ . 7
020 1 - .\V MW 020
eoof D\N\ L\ \\ N \KL Bid
s7or O\ > rsro
opol ) \ \ \ V‘JMYJ 2444
seof o t \ { . [FEe
OF o a "G < 243X
o | ?—_ x‘\ \‘XY ‘\\\\ W\ \‘ \\‘ ovo
=N N B
ozol ‘Lu \l\v\\v ‘\ﬂ :{J\ \ \‘ oz
N \
srof X "IV 24
| ANANTAVE YNNI
§3y S o Semt U WM Y ™ S = 2 3
ALID0TIA N . e o 5 TR SN Y Kl L PR | 1 1
IS R S8 S SSRT2 23RN EE I sLN B
CHANNEL

2:1 b=10FT.

Source: Federal Highway Administration

4.4-60 Columbia County Stormwater Management Design Manual Chapter 4 Section 4.4



$® 38 RV %32 ¥ez3xys Y oIT YR
> T v T o s T T T r Y T ¢ T —
S| [3R¥33 3 ]33 33f3f S
S 1) Lx\_i_x # s Sdd B | } <
soot DAY IIN 2L | |,
WS TR T~ o
o5t l\!\\‘\}\‘ A ) \\\"-LE < oov | Foos
) NN =
= A
G A 0\ ‘Xs ! \Qi 3 o i g fooe
oszt NN he % e W 0z
arer &\ 33 \»\l : o2
oert ‘v v‘{“-?‘;‘l'-é Vo) : 8 Fowr
& Cath Yo - w "
oS/ ‘:0 g Ejl EQ'O?[
o2rk o"’\‘— °.§ " 3 fozr
oort >r VA S 2 L. St 007
44 \ (106 Y S =Lo°
006 £ 9 oo
NN NNURETFS
ooLt h'aaz
NIRRT
cost \ \\ \ gi&!tg \\ ;‘-aa';'
007}k \\J QN p \‘i E-on'r
ococh \ \ ‘an 'X\X \]l. Eék,_aa.g
SN A N \ s O
AN\ A\ NS
oozt TR AN YRS
o/ \ \ ‘\X \ 'Y ‘\ l 3'09/
os 7t X 3 ol 057
ANANINNG IR
AR ITRLER N A MITN R
oot 2] IS
st ANEVANENVINANITS o
ot ) BRYAN \ oo
el N VAN VN BRI L [
o200 1 T V\N ) \ 020
oc ol RN L e
\ Sy ol U 4
opor \4 \ \ V[\}\ 8444
seof A Q\ \ \ -se0
oeof 2N \ MR poew
\ \

T

§20

ozZor

Sr1oF

'ER sro
sreal | INWWNMWRNT (5,
Sd Y Y 0 Qewm ™ W Y » m = o 2 2
ALID0T3IA
s k%= ré A 4L 1 i S & 1 L ) B D A 1 1 s I .:‘ :‘
ITRSH SR T 8 T SR Y 2258 I S8S =
CHANNEL

2:1 b=12FT.

Source: Federal Highway Administration

Chapter 4 Section 4.4 Columbia County Stormwater Management Design Manual ~ 4.4-61



20’
§20°

fo't

20°F
Lot
eo'
ol
z2r'r
Srr

Pk
92'r

g2’

o€’

or't

03’

SL'

04
oo/t

oz

-

84432
ooy
rs2 0
rozo
-s/0

Chapter 4 Section 4.4

“

\VA
3

N

RRNANTNN

N

\
A

\

b=14 FT

&

WLE T
AL DN
241

VANT WY

o
9

N
— CHANNEL

N

NAA

=

DHATAVANITRNEA

s

<
R e R 2

NE

\

1)

I NATASATAR NN

W

=
AWANY
\

\d1

=)

I L 2 1

[ Ny v e

NUDIR N

N

AN

i
A\

T

A\

(LR

NV RWAN
AN

N\
INRATENY

AN AL Y

h %

TR

N

\\
N

N

Columbia County Stormwater Management Design Manual

i

Source: Federal Highway Administration

ooz}
o005 -
052
olzr -
oprt
oS/
0zt
oort
0076 -
co'g
Q0L
oo
oo st
oo
oozt
ogst
os/r
oz
oo}
osof
o0g-ot
oot
03of
osof
srof
orof
SEOr
ool
s2of
ozof

4.4-62




| | - §
| [u I | -3
IR A
3N L | ' |
3 -$
\lQ -
| 3 -§
| !
! 1| "
': w0 |° 2
: | s R
e 1 ]
3> _ | ' N E:
Lo 3 .
. o -
e S e
Q
3 —R S
Yoo 3 N
.- o W PR
i RS s
NN - 331 ol T w
\ Q-E;g | I ] ¢ .o::‘
-3 alq "naQ
N !Q. ul -t «
N&® 113w < N
3 9 S 3 N
\ 2 3 Q b 3 it
\ *J"‘. 3 Q
‘\\ \h X\$\‘i 3 gg.
AARNER RN N
3& AR SAST 3
\‘. \\t&\\\ },‘\\ )
L VRN AT TS 5

]
=
;’
A
-
=

5 ¢ 74 10

7
AT VA
1
—
]
£
o~

[
2
%
—'
LA
2
o
=
L/
> 4
700 00 dJd00
4

R
/.
e
44/

' i BN WININAY
AVERWRLNY AAIR TR WY 13
1 l P ETATRU AR |
| [ AR SMLAMNAAN RN AY AR 5
b3 s e 3 ] a = Seaw U o+ = N SdA
h mRYETR W T T . AL/2073A
T T S T f 333538 8 3 Sammos e

—CHANNEL
VERTICAL b =16 FTL.

Source: Federal Highway Administration

Chapter 4 Section 4.4 Columbia County Stormwater Management Design Manual ~ 4.4-63



vo

20|

£0'r

Lo'r

o'k ||

$0°F
or'r

27
s/

P
0Z2'r

s2'r

orr
oc’|
02
sLt

04"t
oo/t

0z2/k

vo

o7

17/

L4

R

NN S N SN A AW ADSD B BSOS A A A
S YEUBDRCRRNSE Y ¥ SR B NBSSIC wssyv e
gQIQQQum«M ¥3d x.k.w.w..\ a18n2 .w%%ﬂ‘tu%.\Qk " " -
202 r
Co— n%_g.. ¥ AT 4114 LA P e
A I = A\ XA 4]
ya L ] T A 5
200°° /1 _.N._A \W\N \NX“W\ \JW w V_T
e iardboy.S or MW et = s
00? - \\ u.\ \N\ A —
y | — e — .\.\ 1
KN\ A | A oa . \.U = ] -
2 - |1 L
! )/ .\M A A2 1 NM\Ns\“ A\ [ Wh
- . . |_— 3 ~
m &\s ] h.\;\‘ .A “N\ @
; PP AR A A 7 a1t Ih
o g .\“ ] L. . A m
O = 7] |_— )
Eﬁ%\v A A ]
1] e L7 - L] -1
pa S ) I I A |
F =gl Bt WP =
¥ 1 = .\VM
v\ M 7] T =] ] P = ]
g S - ZA" A
{1 - = A 1 L )
1= V| .e\\\NAV “ \w‘
\,\\4\ \.\\.\4.\\ L— \N\..\
A fd a,\\&\ N
e A |
=7 XL 7
#1717 WY\
{1
0
— 2 LAt Pl L
0
PR 4 /1 Ki \ow
) 4 FéOl\
1 L 1 A A A A 1 A AL A L A AL 1 A OO I | A R A 1 1
N VA r.zzww.uw.bvzyc..? ™ NS N N YOO O D 60O R OB D
S8 8 8 888a 5 50°3888%8 8 5 8 S D NI IB ERkuEn s

SdS
(L1207 3A

420
B2
4 €0

ro’
150
q420°

d L0
4 r0

aEZa
4 20
4 ¢r

- Pl
102

192"
4 0¢g’

CHANNEL

b =118 FT.

2:/

Source: Federal Highway Administration

Chapter 4 Section 4.4

4.4-64  Columbia County Stormwater Management Design Manual



T332 83 0% RTYSTL OYIIII®Y 33
oo} EoniRag] St s ] 18
ootk [ W\ RPN “‘.'a.';%‘i..é <& 3 :gqaz
sl NN T Y - [
‘gzt er\\ \ \3\\\}i\w\ ‘\\bg‘\! \?;%:I:’L S roon
ooort R T S TS NN R a3 T g [
008 - \\ \\v‘}\\lt \}\\ﬂ '\L\ & v ?{Q{ %1:\ | Loog
e KN N NS NGRS T [
o DN I N
orst . ‘ v\\ \ \‘ A 2, N, s\\\\k\k‘\ﬂ\% [_ fied
oorf S E
LR WA N |, [
e S N e S  Na A e R A SR
0 I B A AN PRV R N UL R AT VN R A VAR
LU R N AN NS TN S
oS/t ’\% = \:\‘ ‘f\“ k\‘ \. N TJX ‘1’\ \‘g\ &31_0.;,
S EN AT N
N, \.
A IR NI ROWAN AV TN TR XA ANR NI NEN TN 544
S P O IR
gl UERARNATAVAYA N \ \ WYL Ne [
I [= PRRIRTLRIA 3
o 125 IR ¥ ‘\‘\\\\\M‘ ) AR
oor} ' \ W ooy
| IR
goer |WARTLVAW WL VAWIV A VAN W RV i A e R e
TR R SR R URLES
ooz}t TG T Y T W oo
%) R
v (‘\ X Iy \J\\\(< \\N‘\‘ \\% ros7
oz/r AR N a8 L\: Loz
ool NIRRT \L\\ ‘j\\\ ‘\\\,R ory
aegp VA A RS W \‘i\\\\w‘] povo
o | NRMIVATRN WAL e
o \\‘\EQL\N\\\\ . oo
i NI Y, £

ity ¥ B R eevenw o 3ow
‘N L I E— : & A1 b= ) | otk 2 I3 s
Fwosen T8V 3§ F S 9 jyg ovws=wIg 8 Y S
CHANNEL
2.2/ bz 20 F1L.

Source: Federal Highway Administration

Chapter 4 Section 4.4 Columbia County Stormwater Management Design Manual ~ 4.4-65



4.4.13 Triangular Channel Nomograph
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4.4.14 Grass Channel Design Figures
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