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Figure 2. Project Location Map
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NOAA Atlas 14, Volume 4, Version 3 P
Location name: Waimanalo, Hawaii, US* ,4"( NOAR "g
Coordinates: 21.3476, -157.7221 §
Elevation: 23ft* R

* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

S. Perica, D. Martin, B. Lin, T. Parzybok, D. Riley, M. Yekta, L. Hiner, L.-C. Chen, D. Brewer, F. Yan,
K. Maitaria, C. Trypaluk, G. M. Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps & aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1
i Average recurrence interval(years)
Duration
1 2 5 10 25 50 100 200 500 1000
5-mi 5.08 6.35 8.27 9.78 11.8 13.4 15.1 16.8 19.1 20.9
-min (4.33-5.80) || (5.41-7.33) || (7.00-9.58) || (8.23-11.4) || (9.79-13.9) || (10.9-16.0) || (12.0-18.1) || (13.1-20.4) || (14.4-23.8) || (15.3-26.5)
10-mi 3.76 4.71 6.13 7.25 8.77 9.96 11.2 12.4 141 15.5
-min (3.21-4.30) || (4.01-5.44) || (5.19-7.10) || (6.10-8.42) § (7.26-10.3) M (8.11-11.8) || (8.93-13.4) || (9.71-15.1) || (10.7-17.6) || (11.3-19.7)
15-mi 3.15 3.94 5.13 6.07 7.35 8.34 9.35 10.4 11.8 12.9
-min (2.69-3.60) || (3.36-4.55) || (4.34-5.94) || (5.11-7.06) || (6.08-8.63) || (6.79-9.90) || (7.48-11.2) || (8.14-12.7) || (8.94-14.8) || (9.48-16.5)
30-mi 2.21 2.77 3.61 4.27 5.17 5.87 6.58 7.32 8.33 9.11
SMiN | (1.89-2.53) || (2.36-3.20) || (3.06-4.18) || (3.59-4.96) || (4.28-6.07) || (4.78-6.97) || (5.26-7.91) || (5.72-8.92) || (6.29-10.4) || (6.67-11.6)
60-mi 1.46 1.83 2.38 2.81 3.40 3.86 4.33 4.82 5.48 5.99
SMIN ' 124-166) || (1.55-2.11) || (2.01-2.75) || (2.36-3.27) || (2.81-4.00) || (3.14-4.59) || (3.46-5.20) || (3.77-5.87) || (4.14-6.83) || (4.39-7.62)
2h 0.970 1.23 1.61 1.91 2.31 2.62 2.93 3.26 3.70 4.04
-hr (0.828-1.10) || (1.05-1.42) || (1.37-1.86) || (1.61-2.21) || (1.91-2.71) || (2.14-3.11) || (2.35-3.53) || (2.55-3.98) || (2.80-4.62) || (2.96-5.14)
3-h 0.739 0.956 1.26 1.49 1.81 2.06 2.31 2.57 293 3.20
-hr (0.633-0.841)| (0.813-1.10) || (1.07-1.46) || (1.25-1.73) || (1.50-2.13) || (1.68-2.45) || (1.85-2.78) || (2.01-3.14) || (2.21-3.66) || (2.35-4.08)
6-h 0.467 0.602 0.797 0.950 1.16 1.32 1.49 1.67 1.91 2.10
-hr (0.398-0.531)||(0.513-0.693)|((0.676-0.920)|| (0.799-1.10) || (0.961-1.36) || (1.08-1.57) || (1.19-1.79) || (1.30-2.04) || (1.44-2.39) || (1.54-2.68)
12-h 0.280 0.365 0.485 0.577 0.701 0.794 0.889 0.985 1.1 1.21
Nr11(0.238-0.320)|[(0.310-0.423) |(0.410-0.562)||(0.486-0.673)||(0.580-0.825)||(0.648-0.945)|| (0.712-1.07) || (0.771-1.21) || (0.843-1.39) || (0.889-1.55)
24-h 0.173 0.230 0.305 0.362 0.435 0.490 0.544 0.599 0.669 0.722
“Nr - 11(0.149-0.196)|[(0.198-0.261)||(0.262-0.348)||(0.309-0.414) |(0.369-0.503)||(0.412-0.572) ||(0.453-0.643)||(0.491-0.716)||(0.539-0.817) |(0.571-0.896)
2.d 0.102 0.136 0.180 0.212 0.253 0.283 0.312 0.341 0.378 0.405
-day (0.090-0.112)|(0.120-0.151)|((0.158-0.200)||(0.185-0.237)||(0.219-0.286)||(0.243-0.324)([(0.265-0.361)||(0.286-0.400)||(0.311-0.452)|[(0.327-0.492)
3d 0.074 0.099 0.131 0.155 0.185 0.208 0.229 0.251 0.278 0.298
-day (0.065-0.082)||(0.087-0.110)|((0.115-0.146)||(0.135-0.174)||(0.161-0.210)||(0.178-0.237)([(0.195-0.265)||(0.210-0.294)||(0.229-0.332)|[(0.241-0.362)
4-d 0.060 0.080 0.107 0.127 0.152 0.170 0.188 0.206 0.228 0.244
~0aY  |1(0.053-0.066)||(0.071-0.089)|[(0.094-0.119)||(0.111-0.142)|[(0.131-0.171)||(0.146-0.194)||(0.160-0.217)||(0.172-0.241)||(0.187-0.272) [(0.197-0.297)
7.d 0.039 0.053 0.070 0.083 0.100 0.113 0.125 0.137 0.153 0.165
03y |1(0.035-0.043)||(0.047-0.058)|[(0.062-0.078)||(0.073-0.093)|[(0.087-0.113)|[(0.097-0.129)||(0.106-0.144)||(0.115-0.161)||(0.126-0.183)|[(0.133-0.200)
10-d 0.030 0.041 0.054 0.064 0.077 0.087 0.096 0.106 0.118 0.127
-day (0.027-0.034)||(0.036-0.045)|((0.047-0.060)||(0.056-0.072)||(0.067-0.087)||(0.075-0.099)|{(0.082-0.111)||(0.089-0.124)||(0.097-0.141)|[(0.103-0.154)
20-d 0.019 0.025 0.033 0.038 0.046 0.052 0.058 0.064 0.071 0.077
-day (0.016-0.021)||(0.022-0.027)|((0.029-0.036)||(0.034-0.043)||(0.040-0.052)||(0.045-0.060)| [(0.049-0.067)||(0.054-0.075)||(0.059-0.085)|[(0.062-0.094)
30-d 0.014 0.019 0.025 0.029 0.035 0.039 0.044 0.048 0.053 0.058
-day (0.013-0.016)||(0.017-0.021)|((0.022-0.028)(|(0.026-0.033)||(0.030-0.040)||(0.034-0.045)|(0.037-0.050)||(0.040-0.056)||(0.044-0.064)|((0.047-0.070)
45-d 0.012 0.015 0.020 0.023 0.027 0.030 0.034 0.037 0.041 0.044
-day (0.010-0.013)||(0.013-0.017)|((0.017-0.022)|(0.020-0.026)||(0.024-0.031)||(0.026-0.035)|{(0.029-0.039)||(0.031-0.043)||(0.033-0.049)|[(0.035-0.053)
60-d 0.010 0.013 0.017 0.019 0.023 0.025 0.028 0.030 0.033 0.036
~0aY 0.009-0.011)|[(0.012-0.014)||(0.015-0.019)|[(0.017-0.022) |(0.020-0.026)||(0.022-0.029) ||(0.024-0.032)||(0.026-0.036)||(0.028-0.040) |(0.029-0.044)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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PF graphical

PDS-based intensity-duration-frequency (IDF) curves

Coordinates: 21.3476, -157.7221
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Table: Comparison of Existing vs Proposed Flow Rates B
/7
Existing Condition Proposed Condition /f//
Tributar) Tributar)
Discharge Point y | Area | @ ary | Area | @ . {
Area (Ac) (cfs) Area (Ac) (cfs) \\ N :
Runoff Flowing to Makai (Southbound) N \ %g\‘\ )
Discharges into TMK: 4-1-013: 012; TMK: 4-1-013: 004; \\\ \ A’%@ b
TMK: 4-1-013: 006; TMK: 4-1-013: 029; E1 1.74 10.07 P1 163 1015 \ Vo
TMK: 4-1-013: 007; TMK: 4-1-013: 032 N /’ﬁxﬁ
Discharges into TMK: 4-1-013: 022 E2 043 2.53 P2 0.38 2.70 N ég’" .
Discharges into TMK: 4-1-013: 022; TMK: 4-1-013: 030; \\\
TMK: 4-1-015: 001; TMK: 4-1-009: 276; £3 0.93 6.12 P3 0.96 6.90 N ./
TMK: 4-1-009: 275 B 7/ ‘ €,
Discharges into TMK: 4-1-009: 275; TMK: 4-1-009: 277 E4 0.10 o.77 P4 0.09 070 /) &X} PN ‘ , R
Runoff Flowing to Mauka (Northbound) / // / N . L
Discharges into THK: 4-1-013: 012 E5 025 | 12 P5 026 | 119 // (AR i Area EIT S S
Discharges into TMK: 4-1-013: 004 E6, E7 0.32 0.88 P6, P7 0.33 0.96 , 1A "4 %{;\\
Discharges into TMK: 4-1-008: 019 £8 0.05 0.09 P8 0.08 043 / v
Discharges into TMK: 4-1-008: 018; TMK: 4-1-008: 017 £o 025 138 K A
TMK: 4-1-008: 016; TMK: 4-1-008: 015; ) ’ / .
Discharges into TMK: 4-1-008: 018; TMK: 4-1-008: 017; pg s 18 //
TMK: 4-1-008: 016; ’ ’ ‘
Discharges into Waimanalo Stream EI0 0.09 0.68 PIO 0.27 213 /
Sheet flows onto Flamingo Street El 0.6 0.94 Pl o7 1.30 //
Discharges infto TMK: 4-1-013: 022 EI2 EI3, P12, P13,
F1a 0.35 210 Pi4, PI5 0.33 2.58 /
E15, E16 Pi6, PI7, ’
Discharges into Kahawai Stream /__-/7’ E/é 0.85 6.54 P18, P19, 0.78 6.16 :
’ P20, P21 /
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Table: Comparison of Existing vs Proposed Flow Rates

Existing Condition Proposed Condition =y,
Discharge Poini Tributary | Area Q Tributary | Area Q - ALE ZRYZ
Area (Ac) | (cfs) Area (Ac) | (cfs) N P
Runoff Flowing fo Makai (Southbound) \\ .
Discharges into TMK: 4-1-013: 012; TMK: 4-1-013: 004; \\\ /
TMK: 4-1-013: 006; TMK: 4-1-013: 029; El 1.74 10.07 P1 163 10.15 \ / ,
TMK: 4-1-013: 007; TMK: 4-1-013: 032 \\\ o %
Discharges into THK: 4-1-013: 022 E2 043 | 253 P2 038 | 270 N %\/ P
Discharges into TMK: 4-1-013: 022; TMK: 4-1-013: 030; \\ *\ <
TMK: 4-1-015: 001; TMK: 4-1-009: 276; E3 093 6.12 P3 0.96 6.90 )%é ‘
TMK: 4-1-009: 275 R N %\ o
Discharges into TMK: 4-1-009: 275; TMK: 4-1-009: 277 E4 0.0 077 P4 0.09 070 /) / \\\ Ry rea\PZO
Runoff Flowing fo Mauka (Northbound) / 3 ) it \”‘P
Discharges info TMK: 4-1-013: 0i2 E5 0.25 112 P5 0.26 119 2
Discharges info TMK: 4-1-013: 004 E6, E7 032 0.88 P6, P7 0.33 0.96 //
Discharges info TMK: 4-1-008: 019 E8 0.05 0.09 P8 0.08 013 / /
Discharges into TMK: 4-1-008: 018; TMK: 4-1-008: 017 J/
TMK: 4-1-008: 016; TMK: 4-1-008: 015; £9 025 38 - B B /
Discharges into TMK: 4-1-008: 018; TMK: 4-1-008: 017; !
TMK: 4-1-008: 016; - - - F9 015 16 ,/
Discharges into Waimanalo Stream EI0 0.09 0.68 PIO 0.27 213 / /
Sheet flows onto Flamingo Street El 0.6 0.94 Pl orr 1.30 /
Discharges into TMK: 4-1-013: 022 E/% 75/3) 035 210 Zﬁ; /,z/% 0.33 558 //
. . . E75, E/6, Fi6, Piv, //
Discharges into Kahawai Stream 5771 E/é 0.85 6.54 P18, PI9, 0.78 6.6 /
P20, P21 ;
Sheet flows ontfo properties ET9 0.09 o.71 P18 015 1.41 :

} LEGEND:
—Eﬁ -------- Boundary
L —Area Pm\\%\
3 | o Direction of Runoff
e
Area P6 é;} g /
rea \\*\\ ’%‘#L,;\ |
Area P - S GRAPHICAL SCALE: DEPARTMEN]. OF " TRANSPORTATION FIGURE
———— OVERALL DRAINAGE 34
SCALE: 1" - 100 MAP - PROPOSED




BEGIN PROJECT
FED. AID PROJ NO. NH-072-1(53) THK: 41, o,
P.T. Sta 138+47.33 o

Area Pl (Dispersed Sheet Flow)
A =163 ac

c =071

I = 8.77 in/hr

Qz = 1015 cfs

exist. 18" RCP

Area PT7 (flows to
exist. cafch basin) /
A= 0.30 ac ’
C =032

Iss = 877 in/hr

Area P5 (flows to

exist. catch basin)

Qzs = 0.84 cfs

A =026 ac . -
C =052 exist. 8'x4
I = 877 in/hr box culvert \
szss =119 0/7/’75 Area P9 (}/?\687‘ flow)
) A =015 ac \
i ] ) g \ C =090 \
exist. cafch basin gt \ 0 \ s = 877 in /hr\\ ~
exist. drain box /\\}%\;‘ \\\ %\/ \ Q25 = 118 cfs \\

Area P6 (flows to
exist. drain box)

Area P8 (sheé}f/ow)%

. N
P \ .
N N

A = 003 ac A= 008ac \\ 2 & AN
C = 046 ‘st 427 POP C =019 N /’ \/@%’ AN
I = 877 in/hr exiSt. Iss = 877 in/hr ' \éi/ \\\L:.V \
Qs = 0J2 cfs ist. 36" . _>-exist. cafch basin - i W .
25 exist. 36" RCP . ~ 0\Q25 = 0.3 cfs \\‘\\
- ‘E{:Pro 0sed Ca:fch Basin— | ‘ / :
| £77P | H G / Area PI (Dispersed Sheet Flow) Area P2
! o ‘ - A - 163 ac ' (Dispersed Sheet Flow)
! 5| Prdposed DIg 2 gz / / C- 07l (| A=038ac !
= ‘ | Y Is = 877 in/hr jC-o8 '
S | ‘Re rade for, Drainage 2 ke Qzs = 1015 ofs | 15 = 877 in/hr
R . 1eg | g 2 | - o | Qs = 270 cfs o
dob || | E ey EXSTNGIBUS ‘ \ | Y AN Proposed DI8 Q
@ |7 21 st 148435 I \3 15 ' ‘ EJ_M STOR TO REMAIN - “ | ’ \ \ Iy
- ;__‘__:J] (1 D § \L '& 3063613” | 1013.080 ROTATE 4005149, reposed Carch Basmj N
< 1 = i Jo— el — e v - J05#200° 1015000 = — T .
> o o | BT S " Kalanianaole Highway (State) o a [ """ S e =
( 5,400 6400 7400 @]@ Highway (State) .o L 10+00 11400 [
('/-) ; ’ - - - :— i - 1%\;‘-'# - (/')
«Q <L R — g SO S H _ R B N “ @
i 4 e 1 e s e 3 . A T AN O S SR —-— R T R ; - ) —
§ : \N ‘:D‘ | % | ; EXISTING BUS 5 \]
o £ | e ] N Area Pl (sheet flow) =
Area PIO (flows fo ﬂ B || \existing drain intet ] e PO Area P12 (flows fo [
Proposed Catch Basin) oK 2 to b Jaced AR ST - e Proposed Catch Basin)
© RS 0 be replace | & | N C =087 :
| A-027 ac 22 g s . ) . A= 014 ac
'\ C - 090 gﬁk g /2" l o " \ ]25 = 8.77 //7//7/' C - 0.88 |
\ Iz = 877 in/hr 2 ;o2 - e = 130 ofs Iss = 877 in/hr '
\ Qe = 213 cfs // /\<" /‘ % /’ $ \ Q2 = 1.08 cfs
b 7 /5. // s S
\ ,/'/’ / / S’Q/ / ,/ j \
“ AN I .
\ 7 ~. & / .
LEGEND: / g
GRAPHICAL SCALE: DEPARTMENT OF  TRANSPORTATION FIGURE

HIGHWAYS DIVISION

------- = Boundary

o PROPOSED DRAINAGE MAP BS

e Direction of Runoff SCALE: 1" = 80'




Q ﬁ 7 é’: ZZOI: é f; (g; %/; goasm ) Proposed Carch Basin ‘ Area PI8 (flows fo
S/ /, A - 008 ac exist. 18" RCP ! Proposed Cafch Basin)
Qé ’ C- 090 2 } A= 0J/0 ac "
<A \, I2s = 8774p/ hr Area PI5 (flows to © | ? -=0(§9$7 in/hr '
A /‘ /N st = 063 ofgs“\% Proposed Catch Basin) T | S
N : A =004 ac g Qzs = 0.79 cfs
&/ C =090 D Proposed Catch Basin !
\// Iss = 8.77 In/hr Area P3 (Dispersed Sheet Flow) 3 '
NI . -G - Proposed Catch Basinh: +-A-01s: 050
T v 20 N -
2 removed existing catch basin Qs = 6.90 cfs | \ C =090 [
A =007 ac SN v . D
P : s N Le- 77 inshr S
! Is-877in/hr [ Qs = 0.5 cfs JY
/ Qes = 0.55 cfs - JJ} ~ va_“(/f(} -ai:c'-m[ W%SH\NER o~y _/J-:; 777777777 ‘; q:,
6”9 """ '___.',"815‘/ Ny,
/D/-OIDOSed Cafch Bas[/? - 37 77777 Ja ﬁ-—q»-“--—-»--—-»---»-h—-»--—-»--—-»--—-»- |\
(removed existing catch Das/n)/ 7 Ka/ag /_afa_ le H’_gﬂ“ __is_f(sz) ‘ V\%' T | i % . . W
o \ = = ; ahnn it it it it ——— 1
- \ I | | | " Proposed ! | -
- o S reel oz | | | | | Catch Basin - g;gfwrg sus =
- Kumu? (Cify) \ g ! * * * (removed existing A REMAIN
- . \ T . | ‘ | | catch basin) ks exist. 30”1 RCP
/// \\ x ‘\T,M,K,: 4-1-028: 092:T,M‘K‘: 4-1-028: 091! | TMK.: 4-1-028: 90 ! | TMK.: 4-1-028: u89 TMK.: 4-1-028: u88 TMK.: 4-1-028: 387“ 1?\ ) 8 “ TMK.: 4-1-022: 088 ‘ TMK.: 4-1- 022'
T \ \‘ = | ‘ ‘ Area PI6 (;’/ows to ‘ AN i
T \ S N I I . _ | Proposed Gatch B@{@L ,,,,, T Jf fffff |
\ \ (028 099\\‘”“' T A =023 ac ‘ 2 j '
Vo e \ C - 090 ‘ -5 j
R \ | ‘ | T /
LMK \ \ I = 8.77 in/hr | ‘ | ! TMK.: 4-1-022: 089 ; L
\ \\ | st = 1.82 cfs i TMK.: 4-1-028: 085 | ’ ! / //
\\ \ /\’ - ! ‘ : ‘ ! //
\ \/ ~ /o | ;
| ' ~ L 2 é§§/ 2 Area P4 (Dispersed | TMK.: 4-1-009: 278
| \ YN B \ / / >3/ Sheet Flow) |
| Area P19 (flows fo / L | W ; A= 0.09 ac |
- TMK.: = U
//Zropgg%dagra/n ]n/ef)\ ; \ \ KAHAWAI STREAM SEWAGE PUMP STATION ! 00 976 C - 089 e _‘
C - 090 b . | N 25 L 87T n/hr ‘ |
' I - 877 in/h | / . ‘ Qs = 0.70 cfs | :
| Lz 0 In/shr o WK 1015 001 \ [ | TMK.: 4-1-008: 277 / )
Qz = 047 cfs . ‘ . MK 4=
|

Cafch Basin

Py TMK.: 4-1-022: 084
O

8 }

S T
(removed. ,’ 32 P roposed | M ‘ 005
e QG | 5 orain tmer | | g Noaron pareegans o
7/ catoh basm) / ‘73;‘*,/ ;;‘9/{8(22"?4 ey | E3 ' Proposed Dfain Infet)
,,,,,,,,,, S DR A ofac |
;Y drain infet — | 2S | c.ggp
= 2| Is- 877 infhr
LEGEND: // /' TMK.: 4-1-022: 082 } ! Qzs = 0.87 ¢ JST‘M,K‘: 4-1-022; 008
-------- Boundary
o Direction Of Runoff

TMK.: 4-1-022¢

K. 4-1-022: 010 |
I I ‘

TMK.: 4-1-022: 011

GRAPHICAL SCALE:

80’ 40 g
SCALE: 1" = 80’

_ ) Proposed \ e A e . v e
8 exist. 30" RCP v/ Drain Inlet \ . LE BUS ; ﬁ . 4}//
bcter meter . S ,‘ S

&, e p exist. 18" RCP , ('MA Im 7
N A W SRS A TR Lo | Ui .

o oo P s M S —f o ° z ° AAGY
|<\E 00 279" 05'— BRIDGE ,:;pac 27400 28400 77:_ oo om0 o 300
w Ka/amanao/‘;;f/-//ghway (Sfafe)
,m_l k““ _i Y . — : |||II| - ‘A -

. Proposed Cafcn| Basin e ‘
g’. sl /T)OV@‘O?W/W#?_: e N

ddrain inlet R

TMK.: 4-1-009: 285

Area P22 (Dispersed Sheet Flow)
A =018 ac

C =089

15 = 8.77 in/hr

Q25 = 141 cfs

STATE OF HAWAI

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

FIGURE

80’

PROPOSED DRAINAGE MAP

50




RUNOFF CALCULATION (Existing and Proposed Condition)

Hydrologic Calculations

The Department of Transportation indicates to use the Rational Method to calculate runoff for drainage areas up to 200 acres.
The Rational Method of hydrologic analysis consists of an empirical equation used to compute peak runoff from a drainage basin.

The Rational Method equation is as follows: Q=CxIxA
Where: Q = Peak discharge, cubic feet per second (cfs)
C = weighted runoff coefficient for the drainage area
| = Average rainfall intensity, inches per hour (in/hr)
A = Drainage area (acre)
DESCRIPTION:
Drainage Area = Area of subbasin (acre)

Time of Concentration (Tc) = Based on the HDOT Design Criteria. Use 10minutes as the minimum Tc

Rainfall Intensity (1) = Based on the National Atmospheric Administration's (NOAA) precipitation Frequency data Server
= Based on the HDOT Design Criteria. Use 25 year recurrence interval

Runoff Coefficient (C) = based on the summation of watershed characteristics value on Table below

Discharge (Q) = Based on rational method (cfs)

Runoff Coefficient (C) = based on the summation of watershed characteristics value on Table below

= Based on surface type

Type of Surface | Runoff Coefficient
Rural Area

Concrete or Asphalt pavement 0.90- 0.95
Gravel Roadways or Shoulder 0.4-0.6
Bare earth 0.2-0.9
Steep grassed areas (2:1) 0.5-0.7
turf meadows 0.1-0.4
Forested areas 0.1-0.3
Cultivated fields 0.2-0.4
Grass/Lawn 0.15 used to represent "pervious" area for existing and proposed condition
Paved 0.90 used to represent "impervious" area for existing and proposed condition




Summary of Storm Water Runoff (Existing Condition)

Rainfall Weighted
Tributary Area Intensity (I 25) Coefficient Qs Discharge Point
Area acre in/hr C cfs
Runoff flowing to Makai (Southbound)
E1l 1.74 8.77 0.66 10.07 dispersed sheet flow
E2 0.43 8.77 0.67 2.53 dispersed sheet flow
E3 0.93 8.77 0.75 6.12 dispersed sheet flow
E4 0.10 8.77 0.88 0.77 dispersed sheet flow
Runoff flowing to Mauka (Northbound)

E5 0.25 8.77 0.51 1.12 existing catch basin
E6 0.03 8.77 0.46 0.12 existing conc. swale to drain box
E7 0.29 8.77 0.30 0.76 existing catch basin
E8 0.05 8.77 0.20 0.09 sheet flow to properties
E9 0.25 8.77 0.63 1.38 sheet flow to properties
E10 0.09 8.77 0.86 0.68 existing drain inlet
E11 0.16 8.77 0.67 0.94 sheet flow to properties
E12 0.24 8.77 0.61 1.28 flows to existing 60" pipe
E13 0.05 8.77 0.78 0.34 existing catch basin
E14 0.06 8.77 0.90 0.47 existing catch basin
E15 0.27 8.77 0.90 2.13 existing catch basin
E16 0.19 8.77 0.90 1.50 existing catch basin
E17 0.14 8.77 0.87 1.07 existing drain inlet
E18 0.25 8.77 0.84 1.84 existing drain inlet
E19 0.09 8.77 0.90 0.71 sheet flow to properties




Summary of Storm Water Runoff (Proposed Condition)

Rainfall Weighted
Tributary Area Intensity (I 25) Coefficient (C) Qs Discharge Point
Area acre in/hr cfs
Runoff flowing to Makai
P1 1.63 8.77 0.71 10.15 dispersed sheet flow
P2 0.38 8.77 0.81 2.70 dispersed sheet flow
P3 0.96 8.77 0.82 6.90 dispersed sheet flow
P4 0.09 8.77 0.89 0.70 dispersed sheet flow
Runoff flowing to Mauka

P5 0.26 8.77 0.52 1.19 existing catch basin
P6 0.03 8.77 0.46 0.12 existing conc. swale to drain box
pP7 0.30 8.77 0.32 0.84 existing catch basin
P8 0.08 8.77 0.19 0.13 sheet flow to properties
P9 0.15 8.77 0.90 1.18 sheet flow to properties
P10 0.27 8.77 0.90 2.13 proposed catch basin (sag)
P11 0.17 8.77 0.87 1.30 sheet flow
P12 0.14 8.77 0.88 1.08 proposed catch basin
P13 0.08 8.77 0.90 0.63 proposed catch basin
P14 0.07 8.77 0.90 0.55 proposed catch basin
P15 0.04 8.77 0.90 0.32 proposed catch basin
P16 0.23 8.77 0.90 1.82 proposed catch basin
P17 0.07 8.77 0.90 0.55 proposed catch basin
P18 0.10 8.77 0.90 0.79 proposed catch basin
P19 0.06 8.77 0.90 0.47 proposed drain inlet
P20 0.11 8.77 0.90 0.87 proposed drain inlet
P21 0.21 8.77 0.90 1.66 proposed catch basin
p22 0.18 8.77 0.89 1.41 sheet flow to properties




WEIGHTED C (EXISTING CONDITION )

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.11 0.90
Lawn/Grass 0.05 0.15
Area E11 Total 0.16 0.67

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.15 0.90
Lawn/Grass 0.09 0.15
Area E12 Total 0.24 0.61

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.05 0.90
Lawn/Grass 0.01 0.15
Area E13 Total 0.05 0.78

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.06 0.90
Lawn/Grass 0.00 0.15
Area E14 Total 0.06 0.90

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.27 0.90
Lawn/Grass 0.00 0.15
Area E15 Total 0.27 0.90

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.19 0.90
Lawn/Grass 0.00 0.15
Area E16 Total 0.19 0.90

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.13 0.90
Lawn/Grass 0.01 0.15
Area E17 Total 0.14 0.87

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.23 0.90
Lawn/Grass 0.02 0.15
Area E18 Total 0.25 0.84

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.09 0.90
Lawn/Grass 0.00 0.15
Area E19 Total 0.09 0.90

Land Use Area (acres) Runoff Coef.
Paved/Conc. 1.17 0.90
Lawn/Grass 0.57 0.15
Area E1 Total 1.74 0.66

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.29 0.90
Lawn/Grass 0.13 0.15
Area E2 Total 0.43 0.67

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.75 0.90
Lawn/Grass 0.19 0.15
Area E3 Total 0.93 0.75

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.09 0.90
Lawn/Grass 0.00 0.15
Area E4 Total 0.10 0.88

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.12 0.90
Lawn/Grass 0.13 0.15
Area E5 Total 0.25 0.51

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.01 0.90
Lawn/Grass 0.02 0.15
Area E6 Total 0.03 0.46

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.06 0.90
Lawn/Grass 0.23 0.15
Area E7 Total 0.29 0.30

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.00 0.90
Lawn/Grass 0.04 0.15
Area E8 Total 0.05 0.20

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.16 0.90
Lawn/Grass 0.09 0.15
Area E9 Total 0.25 0.63

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.09 0.90
Lawn/Grass 0.00 0.15
Area E10 Total 0.09 0.86




WEIGHTED C (PROPOSED CONDITION )

Land Use Area (acres) Runoff Coef.
Paved/Conc. 1.22 0.90
Lawn/Grass 0.41 0.15
Area P1 Total 1.63 0.71

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.33 0.90
Lawn/Grass 0.05 0.15
Area P2 Total 0.38 0.81

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.86 0.90
Lawn/Grass 0.10 0.15
Area P3 Total 0.96 0.82

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.09 0.90
Lawn/Grass 0.00 0.15
Area P4 Total 0.09 0.89

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.13 0.90
Lawn/Grass 0.13 0.15
Area P5 Total 0.26 0.52

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.01 0.90
Lawn/Grass 0.02 0.15
Area P6 Total 0.03 0.46

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.07 0.90
Lawn/Grass 0.23 0.15
Area P7 Total 0.30 0.32

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.00 0.90
Lawn/Grass 0.07 0.15
Area P8 Total 0.08 0.19

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.15 0.90
Lawn/Grass 0.00 0.15
Area P9 Total 0.15 0.90

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.27 0.90
Lawn/Grass 0.00 0.15
Area P10 Total 0.27 0.90

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.17 0.90
Lawn/Grass 0.01 0.15
Area P11 Total 0.17 0.87

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.14 0.90
Lawn/Grass 0.00 0.15
Area P12 Total 0.14 0.88

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.08 0.90
Lawn/Grass 0.00 0.15
Area P13 Total 0.08 0.90

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.07 0.90
Lawn/Grass 0.00 0.15
Area P14 Total 0.07 0.90

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.04 0.90
Lawn/Grass 0.00 0.15
Area P15 Total 0.04 0.90

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.23 0.90
Lawn/Grass 0.00 0.15
Area P16 Total 0.23 0.90




WEIGHTED C (PROPOSED CONDITION )

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.07 0.90
Lawn/Grass 0.00 0.15
Area P17 Total 0.07 0.90

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.10 0.90
Lawn/Grass 0.00 0.15
Area P18  Total 0.10 0.90

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.06 0.90
Lawn/Grass 0.00 0.15
Area P19  Total 0.06 0.90

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.11 0.90
Lawn/Grass 0.00 0.15
Area P20  Total 0.11 0.90

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.21 0.90
Lawn/Grass 0.00 0.15
Area P21 Total 0.21 0.90

Land Use Area (acres) Runoff Coef.
Paved/Conc. 0.18 0.90
Lawn/Grass 0.00 0.15
Area P22 Total 0.18 0.89




