
Attachment 1 
 

Drainage Calculations 



Attachment 1 Drainage Calculations  
Mamalahoa Highway Drainage Improvements 
By Okahara and Associates, Inc. 
Friday, March 28, 2014 
 
The maximum area of disturbance will occur during construction of the new swale and Tie Back 
Retaining Walls No. 1 and No. 2.  During this construction, traffic will be diverted around the work 
area per details shown in the Traffic Control Plans – see next page.  The maximum area of 
disturbance also includes the contractor’s staging and material storage area located on the makai 
side of the road in the immediate vicinity of new Drywell No. 1.  Using the Rational Method for the 
maximum disturbance area of 0.76 acre, the peak runoff was calculated to be 0.3 cfs.  The County 
of Hawaii Dept. of Public Works Storm Drainage Standard, October 1970 was used as a guide for 
these drainage calculations.  In addition, NOAA’s National Weather Service Hydrometerological 
Design Studies Center Precipitation Frequency Data Server (PFDS) was used to determine the 
rainfall intensity for the appropriate recurrence interval.  See the following pages for the NOAA 
printouts and the peak runoff calculations. 
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NOAA Atlas 14, Volume 4, Version 3
Location name: Kailua-Kona, Hawaii, US”
Latitude: 19.8082”, Longitude: -155.8408”

Elevation: 2075 ft*

* urce: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

S. Pence, D. Martin, B. Lin, T. Parzybolc D. Riley, M. Yekia, L. Hiner, L.-C. Chen, D. Brewer, F.
Van, K. Maitaria, C. Trypaluk, G. M. Bonnin

NOAA, National .kiather Service, Silver Spring, Maryland

PF tabular I PF ciraohical Maps & aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Aeraqe recurrence interl (years)
Juratior . - -

1 2 5 10 25 50 100 200 500 1000

. 0.282 0.366 0.476 0.562 0.675 0.762 0.851 0.939 1.06 1.15
mm

II(0.247.0.321)II(0,3180.418)II(0.4110.545) (0.481-0.648) (0.573-0.789) (0.641-0.900) (0.706-1.02) (0.768-1.14) (0.846-1.31) (0.901-1.45)

10
0.418 0.543 0.706 0.833 1.00 1.13 1.26 1.39 1.57 1.71

(0.366-0.476) (0.472-0.619) (0.609-0.809) (0.713-0.961) (0.850-1.17) (0.950-1.33) (1.05-1.51) (1.14-1.69) (1.25-1.95) (1.34-2.15)

15
O.524 0.682 0.887 1.05 1.26 1.42 1.58 1.75 1.97 2.14

-mln
(0.460-0.598)j(0.592-0.778) (0.765-1.02) (0.895-1.21) (1 07-1.47) (1.19-1.68) (1.31-1.89) (1.43-2.12) (1.57-2.44) (1.68-2.70)

30
0.738 0.960 1.25 1.47 1.77 2.00 2.23 2.46 2.78 3.02

mn
(0.647-0.842) (0.834-1.09) (1.08-1.43) (1.26-1.70) (1.50-2.07) (1.68-2.36) (1.85-2.66) (2.01-2.98) (2.22-3.44) (236-3.81)

60
0.971 1.26 1.64 1.94 2.33 2.63 2.93 3.24 3.65 3.97

-mln
(0.851-1.11) (1.10-1.44) (1.42-1.88) (1.66-2.23) (1.98-2.72) (2.21-3.10) (2.43-3.50) (2.65-3.93) (2,92-4.52) (3.1 1-5.01)

2 h
1.31 1.67 2.16 2.53 3.03 3.40 3.79 4.17 4.68 5.07

r
(1.15-1.50) (1.45-1.91) (1.86-2.48) (2.17-2.92) (2.57-3.54) (2.87-4.02) (3 15-4.52) (3.42-5.06) (3.75-5.81) (3.97-6.41)

3 h
1.44 1.85 2.41 2.86 3.48 3.96 4.46 4.97 5.68 6.23

(1.25-1.64) (1.60-2.12) (2.07-2.78) (2.44-3.32) (2.94-4.08) (3.31-4 70) (3.67-5.35) (4.04-6.05) (4,51-7.07) (4.84-7.89)

6 h
1.66 2.16 2.89 3.50 4.39 5.12 5.93 6.82 8.13 9.22

(1.44-1.92) (1.87-2.48) (2.48-3,33) (2.98-4.06) (3.70-5.15) (4.27-6.09) (4.89-7.14) (5.54-8.33) (6.45-10.2) (7.16-11.7)

12 h
1.88 2.50 3.42 4.19 5.33 6.27 7.30 8.44 10.1 11.5

r
(1.62-2.18) (2.15-2.67) (2.93-3.96) (3.57-4.87) (4.49-6.27) (5.23-7.46) (6.02-8.80) (6.85-10.3) (8 01-12.6) (8 91-14.6)

24 h
2.09 2.87 4.02 4.97 6.34 7.48 8.71 10.0 12.0 13.6

r
(1.79-2 47) (2.46-3.39) (3.43-4.76) (4.21-5,90) (5.30-7.58) (6.18-9 01) (7.08-10.6) (8.03-12.3) (9.31-15.0) (10.3-17.2)

2-cl
2.44 3.40 4.79 5.92 7.55 8.89 10.3 11.9 14.1 16.0

ay
(2,17-2 77) (3.02-3.87) (4.22-5.46) (5.19-6.78) (6.54-8.71) (7.61-10.3) (8.71-12.1) (9.84-14.1) (11.4-17.0) (12.5-19.5)

3-cl
2.62 3.65 5.14 6.36 8.10 9.53 11.0 12.7 15.0 16.9

ay
(2.33-2.98) (3.25-4.16) (4.55-5.87) (5.58-7.29) (7.02-9.35) (8.16-11.1) (9.32-13.0) (10.5-15.0) (12.1-18.1) (13.3-20.7)

4-cl
2.80 3.91 5.50 6.80 8.64 10.2 11.8 13.5 15.9 17.9

ay
(2.50-3.19) (3.48-4.45) (4.87-6.29) (5.98-7.80) (7.51-9.99) (8.71-11.8) (9.94-13.8) (11.2-16.0) (12.9-19.2) (14.1-21.9)

3.20 4.46 6.25 7.69 9.73 11.4 13.1 15.0 17.6 19.7
ay

(2.86-3.64) (3.97-5.08) (5.54-7.13) (6.77-8.81) (8.46-11.2) (9,77-13.2) (11.1-15.4) (12.4-17.8) (14.2-21.2) (15.5-24.0)

io-a 3.52 4.89 6.82 8.38 10.5 12.3 14.1 16.1 18.8 21.0
ay

(3.14-4.00) (4.34-5.56) (6.03-7.77) (7.35-9.59) (9.14-12.2) (10.5-14.3) (11.9-16.6) (13.3-19.0) (15.1-22.6) (16.4-25,6)

20-d
4.34 6.01 8.34 10.2 12.8 14.8 17.0 19.2 22.3 24.8

ay (3.88-4.93) (5,34-6,83) (7.38-9.52) (8.95-11.7) (11.1-14.7) (12,7-17.2) (14.3-19.9) (15.9-22.8) (18.0-26.9) (19.5-30,3)

30-cl
5.06 6.99 9.66 11.8 14.7 17.0 19.4 22.0 25.5 28.3

ay
(4.51-5.74) (6.22-7.94) (8.56-11.0) (104-135) (12.8-17.0) (14.6-19.8) (16.4-22.8) (18.2-26.1) (20.6-30.7) (22.2-34.5)

45-cl
6.01 8.27 11.4 13.8 17.2 19.8 22.5 25.3 29.2 32.2

ay
(5.37-6 83) (7.38-9.41) (10.1-13.0) (12.2-15.8) (14.9-19.8) (17.0-23.0) (19.0-26.4) (21.0-30.0) (23.6-35.1) (25.4-39.3)

60-cl
6.92 9.47 12.9 15.6 19.2 22.0 24.8 27.7 31.6 34.6

ay
(6.18-7.86) (8.44-10.8) (11.5-14.7) (13.7-17.8) (16.7-22.1) (18.9-25.5) (20.9-29.0) (23.0-32.8) (25.5-38.0) (27.2-42.2)

1 Recipitation frequency (PF) estirrtes in this table are based on frequency analysis of partial duration series (POS).

Nurr-bers in parenthesis are PF estirmtes at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estirrates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. tirrates at upper
bounds are not checked against probable nxirnJm precipitation (Fv1P) estirretes and rray be higher than currently valid PMP values.

Fease refer to NOAA Atlas 14 docurrent for mere infornetion.
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Maps & aerials

Small scale terrain

Large scale terrain

Map data ©2014 Google50 km 

http://maps.google.com/maps?ll=19.8082,-155.8408&z=7&t=p&hl=en-US&mapclient=apiv3
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US Department of Commerce

National Oceanic and Atmospheric Administration
National Weather Service

Office of Hydrologic Development
1325 East West Highway

Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov

Disclaimer

Map data ©2014 GoogleReport a map error2 km 

Map data ©2014 GoogleReport a map error2 km 

Imagery ©2014 TerraMetricsReport a map error2 km 
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