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DRAINAGE REPORT
FOR
PUAA SUBDIVISION
Puunene, Maui, Hawaii

INTRODUCTION

The purpose of this report is to examine both the existing drainage conditions and
proposed drainage improvements for the proposed project.

SITE LOCATION AND PROJECT DESCRIPTION

The subject parcel is identified as T.M.K.: (2) 3-8-008: 019 which encompasses an
area of approximately 86.030 acres. It is also known as Lot 2 of the Puaa
Subdivision. The project site is bordered by undeveloped land, an irrigation
reservoir and sugar cane fields to the north; sugar cane fields and a quarry to the
east; sugar cane fields to the south; and the old Puunene Airport to the west.

The proposed project consists of developing 28 lots for heavy industrial use with a
minimum lot size of 10,000 square feet. Proposed improvements include paved
private roadways, private water and sewer system and landscaping. Underground
water, sewer, and drainage services, and overhead electrical and telephone systems
will also be constructed.

EXISTING TOPOGRAPHY AND SOIL CONDITIONS

The project site is undeveloped and covered with various trees, grass and weeds.
The elevations on the property ranges from approximately 140 feet along the eastern
portion of the project boundary to 120 feet along the western portion of the property,
averaging about a 1.8% slope across the site.

According to the Soil Survey database for Island of Maui, Hawaii (September 2014),
prepared by the United States Department of Agriculture Natural Resources
Conservation Service, a majority of the soil within the project site is classified as
Waiakoa extremely stony silty clay loam (WID2). Waiakoa extremely stony silty clay
loam is characterized as having medium runoff, and a severe erosion hazard. A
portion of the soil within the southern end of the property is classified as Alae Sandy
Loam (AaB). Alae Sandy Loam is characterized as having slow runoff with a slight
erosion hazard.

EXISTING DRAINAGE CONDITIONS

There are no existing drainage facilities within the subject parcel. Presently, onsite
runoff sheet flows across the project site in an east to west direction into the
downstream parcels and towards Mokulele Highway. Itis estimated that the existing
50-year 1-hour storm runoff from the project site is 75.3 cfs and 135,500 cf of runoff
volume. Presently, runoff from approximately 110 acres offsite from the east of the
project site contributes runoff towards the property as a sheet flow condition. The
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VI.

existing offsite and onsite storm runoff from five distinct drainage areas generate a
total of approximately 143.7 cfs and 390,900 cubic feet of surface runoff volume
based on a 50-year 1-hour storm.

FLOOD AND TSUNAMI ZONE

According to Panel Number 150003 0580 F of the Flood Insurance Rate Map,
September 19, 2012, prepared by the United States Federal Emergency
Management Agency, the project site is situated in Flood Zone X. Flood Zone X
represents areas outside of the 0.2% annual chance flood plain.

PROPOSED DRAINAGE PLAN

The drainage design criteria shall be to minimize any alterations to the natural pattern
of the existing surface runoff. It is estimated that the post development 50-year
1-hour storm runoff from the project site is 329.0 cfs and 276,340 cf of runoff volume,
therefore there would be an increase of approximately 253.7 cfs and 140,840 cf of
runoff volume. Based on the proposed subdivision improvements, the total
contributory drainage area would generate approximately 296.5 cfs of surface runoff
and 632,300 cf of runoff volume. Offsite surface runoff will be allowed to continue to
sheet flow onto and through the property. The individual lot owner will be required
accommodate the offsite runoff as part of the drainage plan for the lot.

Subdivision improvements will include a master drainage system within the roadways
which will include catch basins, manholes, drainlines and a drain stubout to each lot.
As each lot is developed, it will be required to install an onsite drainage system to
collect runoff from the lot and connect to the subdivision drain stubout. The
individual lot drainage systems will be required to include storm water quality best
management practices and meet all Association, County and State requirements.

Runoff within the project roadway right-of-ways will be captured by curb inlet catch
basins which will include filtration inserts. Runoff will then be conveyed by the
underground drainage system to one of five proposed onsite retention basins to be
constructed along the western portion of the property. The onsite retention basins
will have the storage capacity to retain at least the increase in post development
surface runoff volume of the entire project and to allow sediment to settle at the
bottom of the proposed basins. These basins will be inspected and maintained at
regular intervals as well as after large storm events to ensure the proper functionality
of the basins. The retention basins will be sized to accommodate approximately
740,725 cf of runoff volume which is greater than the increase of runoff volume due to
the construction of the project. Overflow from spillways on the retention basins will
continue downstream generally along the existing drainage pattern. Overflow will
occur only when the basins are exceeding the design capacity and beyond the
intended retention volume. The spillway size, condition and location will minimize
erosion and other effects of entering the existing downstream properties.
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HYDROLOGIC CALCULATIONS

The hydrologic calculations are based on the "Drainage Master Plan for the County of
Maui," and the "Rainfall Frequency Atlas of the Hawaiian Islands," Technical Paper
No. 43, U.S. Department of Commerce, Weather Bureau.
Rational Formula Used: Q =CIA
Where Q =rate of flow (cfs)
C =rainfall coefficient
| =rainfall intensity for a duration
equal to the time of
concentration (in/hr)

A =drainage area (Acres)

See Appendix A for Hydrologic Calculations

STORM WATER QUALITY CALCULATIONS

Catch basin filter inserts will be installed on all new catch basins to address the storm
water quality requirements by reducing the average annual total suspended solid
loadings by at least 80% prior to entering the retention basins. The basins will then
retain captured storm water prior to continuing downstream towards the adjacent
properties. The storm water quality calculations are based on Chapter 111, Rules for
the Design of Storm Water Treatment Best Management Practices for the design
volume for detention based system with upstream flow through based treatment.

WQDV = C x 0.6" x A x 3630

Where WQDV = Water Quality Design Volume (cubic feet)
C = runoff coefficient
= 0.05 + (0.009 x Impervious Area(%))
A = area of the site (acres)

See Appendix C for Storm Water Quality Calculations

Based on these calculations, the project requires approximately 197,370 cf of storage
volume which includes offsite sheet flow runoff entering the project site. The
retention basins within the project site provide approximately 740,725 cf of storage
volume.



Additional measures will be included within the subdivision improvements to further
improve the water quality such as the 12 foot wide gravel shoulder on each side of the
roadway which will act as a filtration strip for runoff prior to sheet flowing onto the
pavement and into the drainage system. In addition, each lot will be responsible to
install a drainage system and implement a best management practices plan that
prevents pollutants that may be associated with the use of the property from
continuing downstream.

CONCLUSION

After completion of the proposed subdivision improvements, the storm runoff pattern
will be maintained along the same general drainage pattern as the existing runoftf.
Runoff from the project site will be conveyed by the roadway gutters and catch basins
to onsite retention basins which will be sized to accommodate the increase in runoff
from the 50-year 1-hour storm and control the release of surface runoff downstream
equal to or less than pre-development levels. Overflow from the retention basins will
be allowed to continue in the direction of the existing runoff pattern at less than or
equal to the existing flow rate and volume at each discharge point and as a cumulative
flow.

The proposed drainage and bmp plan is in accordance with Chapter 4, Rules for the
Design of Storm Drainage Facilities in the County of Maui and Chapter 111, Rules for
the Design of Storm Water Treatment Best Management Practices. Therefore, it is
our professional opinion that the proposed development will not have an adverse
effect on the adjoining or downstream properties.
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HYDROLOGIC CALCULATIONS



HYDROLOGIC CALCULATIONS

Purpose: Determine the increase in onsite surface runoff from the development
of the project site based on a 50-year, 1-hour storm.

A. Determine the Runoff Coefficient (C):
EXISTING CONDITIONS:

Infiltration (Medium) = 0.07
Relief (Rolling) = 0.03
Vegetal Cover (High) = 0.00
Development Type (AQ) = 0.15

C= 0.25

DEVELOPED CONDITIONS:

Infiltration (Medium) = 0.07
Relief (Rolling) = 0.03
Vegetal Cover (Poor) = 0.05
Development Type (Industrial) = 0.55
C= 0.70

UseC= 0.80

B. Determine the 50-year 1-hour rainfall:
iso = 2.5inches

Adjust for time of concentration to compute Rainfall Intensity (1):
Existing Condition:
T. =30 minutes
I = 3.50 inches/hour

Developed Condition:
T. =14 minutes
I = 4.78 inches/hour
C. Drainage Area (A) =86.03 Acres

D. Compute the 50-year storm runoff volume (Q):

Q = CIA
Existing Conditions:
Q = (0.25)(3.50)(86.03)

= 75.3cfs



Developed Conditions:
Q = (0.80)(4.78)(86.03)
= 329.0 cfs

The increase in runoff due to the proposed development is
329.0 — 75.3 = 253.7 cfs.



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Wednesday, 04 / 15/ 2015

Hyd. No. 1
PRE DEVELOPMENT
Hydrograph type = Rational Peak discharge = 75.28 cfs
Storm frequency = 50 yrs Time to peak = 30 min
Time interval = 1 min Hyd. volume = 135,497 cuft
Drainage area = 86.030 ac Runoff coeff. = 0.25
Intensity = 3.500 in/hr Tc by User = 30.00 min
IDF Curve = 2-5.IDF Asc/Rec limb fact =11
PRE DEVELOPMENT
Q (cfs) Hyd. No. 1 -- 50 Year Q (cfs)
80.00 80.00
70.00 // \\ 70.00
60.00 60.00
50.00 50.00
40.00 / 40.00
30.00 / \ 30.00
20.00 // \\ 20.00
10.00 10.00
0.00 0.00
0 10 20 30 40 50 60
Time (min)

——— Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Friday, 04 / 22 / 2016

Hyd. No. 17

Post

Hydrograph type = Rational Peak discharge = 328.60 cfs

Storm frequency = 50 yrs Time to peak = 14 min

Time interval = 1 min Hyd. volume = 276,028 cuft
Drainage area = 86.030 ac Runoff coeff. = 0.8

Intensity = 4.775 in/hr Tc by User = 14.00 min

IDF Curve = 2-5.IDF Asc/Rec limb fact =11

Post
Q (cfs) Hyd. No. 17 -- 50 Year Q (cfs)
350.00 350.00
300.00 // \\ 300.00
250.00 // \\ 250.00
200.00 / \ 200.00
/ / \\

150.00 7 N 150.00
100.00 7 \\ 100.00
50.00 / \ 50.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

Time (min)

——— Hyd No. 17



TABLE 1

PUUNENE HEAVY INDUSTRIAL SUBDIVISION

Drainage # Area (acres) C tc I Q (cfs) Vol. (cf) Ougzl]?sv)v Q V(%Jr:lg\?::f) Digssg;/ge
Point
Offsite (Pre)
A 16.62 0.25 32 3.40 14.13 27,132
B 28.98 0.25 37 3.18 23.04 51,140
C 47.86 0.25 41 3.02 36.14 88,899
D 17.28 0.25 34 3.30 14.26 29,084
Pre 86.03 0.25 30 3.50 75.28 135,497
1 6.21 0.25 17 4.44 6.90 7,034
2 26.83 0.25 31 3.45 23.14 43,042
3 12.19 0.25 29 3.55 10.82 18,824
4 18.17 0.25 29 3.55 16.12 28,057
5 22.63 0.25 31 3.45 19.52 36,302
TOTAL
2+A 43.45 0.25 44 2.92 31.72 83,746
3+B 41.17 0.25 45 2.89 29.74 80,304
4+C 66.03 0.25 50 2.74 45.23 135,699
5+D 39.91 0.25 41 3.02 30.13 74,124
Offsite (Post)

Page 1 of 2
Printed: 1/5/2017

runoff-15012.xls



Drainage # Area (acres) C tc I Q (cfs) Vol. (cf) Ougzlgsv)v Q V(;)er:lg\?::f) Digssg;/ge
Point
A 10.46 0.25 32 3.40 8.89 17,075
B 22.72 0.25 33 3.35 19.03 37,681
C 62.02 0.25 45 2.89 44.81 120,994
D 15.54 0.25 34 3.30 12.82 26,148
Post 86.03 0.80 14 4.78 328.98 276,342
1 8.79 0.70 18 4.35 26.85 29,002 0.00 0 1
2 25.73 0.75 16 4.55 87.64 84,133
3 11.28 0.70 15 4.66 37.00 33,296
4 24.18 0.75 16 455 81.96 78,682
5 16.05 0.76 15 4.66 56.51 50,862
TOTAL
2+A 36.20 0.60 33 3.35 73.29 145,110 2411 48,199 2
3+B 34.00 0.40 30 3.50 47.67 85,804 2.82 4,226 3
4+C 86.20 0.39 46 2.86 95.87 264,588 37.39 78,576 4
5+D 31.59 0.51 34 3.30 52.84 107,790 29.15 47,210 5

Page 2 of 2
Printed: 1/5/2017

runoff-15012.xls



Page 1 of 1
Printed: 1/5/2017

TABLE 2

PUUNENE HEAVY INDUSTRIAL SUBDIVISION

POST DEVELOPMENT WEIGHTED "C" VALUE CALCULATIONS

Area Area Area c c C (Lot)
Drainage # (sq. ft) (ROW Pavement) (Landscape) Area (Lot) (ROW Pavement) (Landscape) (0.80) C
(0.95) (0.25)

1 382,790 26,624 75,123 281,043 25,293 18,781 224,834 0.70
2 1,121,012 40,000 115,975 965,037 38,000 28,994 772,030 0.75
3 491,352 13,120 89,510 388,722 12,464 22,378 310,978 0.70
4 1,053,110 18,880 110,301 923,929 17,936 27,575 739,143 0.75
5 699,187 0 56,509 642,678 0 14,127 514,142 0.76

Drainage # Area Area Area C C c

9 (sg. ft.) (Onsite) (Offsite) (Onsite) (Offsite)
2+A 1,576,754 1,121,012 455,742 839,023 113,936 0.60
3+B 1,481,176 491,352 989,824 345,819 247,456 0.40
4+C 3,754,892 1,053,110 2,701,782 784,654 675,446 0.39
5+D 1,375,963 699,187 676,776 528,270 169,194 0.51
Pre Post (Pavement) Post (Landscape) Post (Developed Lots)
Infiltration Medium 0.07 Negligible 0.20 Medium 0.07 Medium 0.07
Relief Flat 0.00 Flat 0.00 Flat 0.00 Flat 0.00
Vegetal Cover Good 0.03 None 0.07 Good 0.03 Poor 0.05
Development Ag 0.15 Developed 0.55 Landscape 0.15 Industrial 0.55
0.25 0.82 0.25 0.67
Use C= 0.95 Use C= 0.80
(Table 2) (Table 3)

** Landscape areas include ROW

shoulder and retention basins

runoff-15012.xls



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Thursday, 01 /5 /2017

Hyd. No. 1

Pre 1

Hydrograph type = Peak discharge = 6.898 cfs

Storm frequency = Time to peak = 17 min

Time interval = Hyd. volume = 7,036 cuft

Drainage area = Runoff coeff. = 0.25

Intensity = 4.443 in/hr Tc by User = 17.00 min

IDF Curve = Asc/Rec limb fact =11

Pre 1l

Q (cfs) Hyd. No. 1 -- 50 Year Q (cfs)
7.00 /\ 7.00
6.00 // \\ 6.00
5.00 \\ 5.00
4.00 \\ 4.00
3.00 \\ 3.00
2.00 2.00
1.00 7 N 1.00
0.00 0.00

0 2 14 16 18 20 22 24 26 32 34
Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 01 /5 /2017
Hyd. No. 12
Offsite 2A
Hydrograph type = Rational Peak discharge = 31.73 cfs
Storm frequency = 50 yrs Time to peak = 44 min
Time interval = 1 min Hyd. volume = 83,769 cuft
Drainage area = 43.450 ac Runoff coeff. = 0.25
Intensity = 2.921 in/hr Tc by User = 44.00 min
IDF Curve = 2-5.IDF Asc/Rec limb fact =11
Offsite 2A
Q (cfs) Hyd. No. 12 -- 50 Year Q (cfs)
35.00 35.00

30.00 //\\ 30.00
25.00 // \ 25.00

20.00 / 20.00

15.00 - \ 15.00

; 7 N

5.00 AN 5.00
0.00 0.00
0 10 20 30 40 50 60 70 80 90

Time (min)

——— Hyd No. 12



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 01 /5 /2017
Hyd. No. 13
Offsite 3B
Hydrograph type = Rational Peak discharge = 29.74 cfs
Storm frequency = 50 yrs Time to peak = 45 min
Time interval = 1 min Hyd. volume = 80,287 cuft
Drainage area = 41.170 ac Runoff coeff. = 0.25
Intensity = 2.889 in/hr Tc by User = 45.00 min
IDF Curve = 2-5.IDF Asc/Rec limb fact =11
Offsite 3B
Q (cfs) Hyd. No. 13 -- 50 Year Q (cfs)
30.00 30.00

/\

25.00 / \ 25.00

20.00 20.00

15.00 / \ 15.00

wl |/ N
/ \

5.00 / \ 5.00

0.00 0.00
0 10 20 30 40 50 60 70 80 90

Time (min)

——— Hyd No. 13



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 01 /5 /2017
Hyd. No. 14
Offsite 4C
Hydrograph type = Rational Peak discharge = 45.26 cfs
Storm frequency = 50 yrs Time to peak = 50 min
Time interval = 1 min Hyd. volume = 135,792 cuft
Drainage area = 66.030 ac Runoff coeff. = 0.25
Intensity = 2.742 in/hr Tc by User = 50.00 min
IDF Curve = 2-5.IDF Asc/Rec limb fact =11
Offsite 4C
Q (cfs) Hyd. No. 14 -- 50 Year Q (cfs)
50.00 50.00

/N
/TN

30.00 / \ 30.00

20.00 / \ 20.00
10.00 7 N 10.00
0.00 0.00

0 10 20 30 40 50 60 70 80 90 100
Time (min)

——— Hyd No. 14



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Thursday, 01 /5 /2017

Hyd. No. 15
Offsite 5D
Hydrograph type = Rational Peak discharge = 30.16 cfs
Storm frequency = 50 yrs Time to peak = 41 min
Time interval = 1 min Hyd. volume = 74,204 cuft
Drainage area = 39.910 ac Runoff coeff. = 0.25
Intensity = 3.023 in/hr Tc by User = 41.00 min
IDF Curve = 2-5.IDF Asc/Rec limb fact =11
Offsite 5D

Q (cfs) Hyd. No. 15 -- 50 Year Q (cfs)
35.00 35.00
30.00 A 30.00
25.00 // N 25.00
20.00 / \\ 20.00
15.00 A 15.00
10.00 10.00

5.00 / \ 5.00

0.00 A 0.00

0 10 20 30 40 50 60 70 80 90
Time (min)

——— Hyd No. 15



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Thursday, 01 /5 /2017

Hyd. No. 50
Post Basin 1
Hydrograph type = Rational Peak discharge = 26.74 cfs
Storm frequency = 50 yrs Time to peak = 18 min
Time interval = 1 min Hyd. volume = 28,877 cuft
Drainage area = 8.790 ac Runoff coeff. = 0.7
Intensity = 4.345 in/hr Tc by User = 18.00 min
IDF Curve = 2-5.IDF Asc/Rec limb fact =11

Post Basin 1
Q (cfs) Hyd. No. 50 -- 50 Year Q (cfs)
28.00 28.00
24.00 // \\ 24.00
20.00 // \\ 20.00
16.00 // \\ 16.00
12.00 12.00

//

N 8.00
N\

4.00
/

0.00

4.00
N

0 2 4 6 8 10 12 14 16 18 20

——— Hyd No. 50

22 24 26 28

0.00
30 32 34 36

Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Thursday, 01 /5 /2017

Hyd. No. 56
Post 2A
Hydrograph type = Rational Peak discharge = 72.77 cfs
Storm frequency = 50 yrs Time to peak = 33 min
Time interval = 1 min Hyd. volume = 144,089 cuft
Drainage area = 36.200 ac Runoff coeff. = 0.6
Intensity = 3.350 in/hr Tc by User = 33.00 min
IDF Curve = 2-5.IDF Asc/Rec limb fact =11
Post 2A
Q (cfs) Hyd. No. 56 -- 50 Year Q (cfs)
80.00 80.00
70.00 //\\ 70.00
60.00 / 60.00
/ \\
50.00 / \ 50.00
40.00 // \ 40.00
30.00 / \\ 30.00
20.00 // \ 20.00
10.00 \\ 10.00
0.00 0.00
0 10 20 30 40 50 60 70
Time (min)

——— Hyd No. 56



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 01 /5 /2017
Hyd. No. 57
Post 3B
Hydrograph type = Rational Peak discharge = 47.60 cfs
Storm frequency = 50 yrs Time to peak = 30 min
Time interval = 1 min Hyd. volume = 85,680 cuft
Drainage area = 34.000 ac Runoff coeff. =04
Intensity = 3.500 in/hr Tc by User = 30.00 min
IDF Curve = 2-5.IDF Asc/Rec limb fact =11

Post 3B
Q (cfs) Hyd. No. 57 -- 50 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 / A 30.00

20.00 / \ 20.00
10.00 / \ 10.00

0.00 0.00
0 10 20 30 40 50 60

Time (min)

——— Hyd No. 57



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 01 /5 /2017

Hyd. No. 58

Post 4C

Hydrograph type = Rational Peak discharge = 96.08 cfs

Storm frequency = 50 yrs Time to peak = 46 min

Time interval = 1 min Hyd. volume = 265,180 cuft

Drainage area = 86.200 ac Runoff coeff. = 0.39

Intensity = 2.858 in/hr Tc by User = 46.00 min

IDF Curve = 2-5.IDF Asc/Rec limb fact =11

Post 4C

Q (cfs) Hyd. No. 58 -- 50 Year Q (cfs)

100.00 100.00

90.00 //\\ 90.00
80.00 / \ 80.00
70.00 // \\ 70.00
60.00 \ 60.00
50.00 / \ 50.00
40.00 / 40.00
30.00 / \\ 30.00
20.00 / \ 20.00
10.00 / \ 10.00
0.00 N\ 0.00
0 10 20 30 40 50 60 70 80 90 100

Time (min)

——— Hyd No. 58



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Thursday, 01 /5 /2017

Hyd. No. 59
Post 5D
Hydrograph type = Rational Peak discharge = 53.25 cfs
Storm frequency = 50 yrs Time to peak = 34 min
Time interval = 1 min Hyd. volume = 108,636 cuft
Drainage area = 31.600 ac Runoff coeff. = 0.51
Intensity = 3.304 in/hr Tc by User = 34.00 min
IDF Curve = 2-5.IDF Asc/Rec limb fact =11
Post 5D
Q (cfs) Hyd. No. 59 -- 50 Year Q (cfs)
60.00 60.00
50.00 //\\ 50.00
40.00 / \ 40.00
/
30.00 N 30.00
20.00 / \ 20.00
10.00 / \ 10.00
0.00 0.00
0 10 20 30 40 50 60 70
Time (min)

——— Hyd No. 59



RETENTION BASINS



TABLE 3

DISCHARGE POINT RUNOFF SUMMARY

Discharge Point Preder(eg?sp;ment Pred\(/a(\)/f I(%F;)m ent Type of flow Post %E\Esflg)p ment Net Q (cfs) Post ii/i\ll'e(l(c:)fp))ment Net Vol. (cf) Type of flow
1 6.90 7,034 Sheetflow 0.00 -6.90 0 -7,034 Basin Overflow
2 31.72 83,746 Sheetflow 24.11 -7.61 48,199 -35,547 Basin Overflow
3 29.74 80,304 Sheetflow 2.82 -26.92 4,226 -76,078 Basin Overflow
4 45.23 135,699 Sheetflow 37.39 -7.84 78,576 -57,123 Basin Overflow
5 30.13 74,124 Sheetflow 29.15 -0.98 47,210 -26,914 Basin Overflow
TOTAL 143.72 380,907 93.47 -50.25 178,211 -202,696
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TABLE 4

RETENTION BASINS SUMMARY

Basin Max.(\clfc))lume Top E(If?)vation Mg);.rf\g/:eter To&z;le\c/io(lsfr)ne o eSVpailItIivc\)/s)Eft) Spillwz(alf)t/)Width
Elevation (ft)

1 56,092 125.00 123.14 28,877 123.50 20.00
2 164,141 119.00 117.81 121,760 117.00 10.00
3 127,027 121.00 119.62 84,711 119.50 20.00
4 283,125 120.00 118.88 220,270 118.20 20.00
5 110,340 120.00 118.92 77,642 118.30 18.00

Total 740,725 533,260
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APPENDIX B

HYDRAULIC CALCULATIONS



TABLE 5

PUUNENE HEAVY INDUSTRIAL SUBDIVISION - ONSITE INDIVIDUAL DRAINAGE AREAS

Drainage # Area (acres) C tc Q (cfs) Vol. (cf) Inlet Road Slope F\ll(\)/?dclﬁd ((::fpg!ﬁ; Notes
1 0.32 0.59 11 5.18 1.00 659 CBA-1 2.00% 0.24 4.0
2 0.28 0.61 12 5.04 0.85 609 CBA-2 2.00% 0.25 4.0
3 0.23 0.60 11 5.18 0.70 462 CB A-3 1.20% 0.25 4.0
4 0.23 0.60 11 5.18 0.71 467 CB A4 1.20% 0.25 4.0
5 0.20 0.60 9 551 0.65 351 CB A-5 2.56% 0.20 4.0
6 0.20 0.60 9 551 0.67 360 CB A-6 2.56% 0.20 4.0
7 0.42 0.60 12 5.04 1.27 918 CB A-7 1.27% 0.29 10.0 Sump
8 0.42 0.60 12 5.04 1.27 912 CB A-8 1.27% 0.29 10.0 Sump
9 0.19 0.60 10 5.34 0.59 356 CB A-9 1.27% 0.24 4.0
10 0.18 0.60 10 5.34 0.59 353 CB A-10 1.27% 0.24 4.0
11 0.10 0.60 9 551 0.33 181 CB A-11 0.86% 0.19 4.0
12 0.10 0.60 9 551 0.34 186 CB A-12 0.86% 0.18 4.0
13 0.21 0.61 12 5.04 0.65 465 CB A-13 0.86% 0.29 4.0
14 0.26 0.60 11 5.18 0.81 537 CB A-14 0.86% 0.24 4.0
15 0.38 0.66 11 5.18 1.29 850 CB A-15 0.86% 0.31 4.0
16 0.38 0.69 9 551 1.45 785 CBB-1 2.22% 0.27 4.0

1A 1.39 0.80 8 5.70 6.35 3,048
1B 1.62 0.80 8 5.70 7.40 3,552
1Cc 2.00 0.80 9 551 8.83 4,768
1D 1.45 0.80 8 5.70 6.60 3,169
2A 6.94 0.80 12 5.04 27.99 20,154
2B 5.86 0.80 10 5.34 25.05 15,029
2C 2.64 0.80 8 5.70 12.03 5,773
2D 2.33 0.80 10 5.34 9.96 5,979
2E 2.37 0.80 8 5.00 9.49 4,556
2F 2.00 0.80 7 591 9.46 3,972
3A 241 0.80 11 5.18 9.97 6,583
3B 6.44 0.80 8 5.70 29.38 14,102
4A 11.20 0.80 9 551 49.36 26,653
4B 9.92 0.80 10 5.34 42.36 25,416
5A 14.75 0.80 15 4.66 55.00 49,502
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TABLE 6

PUUNENE HEAVY INDUSTRIAL SUBDIVISION - INDIVIDUAL ONSITE DRAINAGE AREAS

WEIGHTED "C" VALUE CALCULATIONS

. Area Area Area c c C (Lot)
Drainage # (sq. ft) (ROW Pavement) (Landscape) Area (Lot) (ROW Pavement) (Landscape) (0.80) C
(0.95) (0.25)
1 14,148 6,948 7,200 0 6,601 1,800 0 0.59
2 12,032 6,142 5,890 0 5,835 1,473 0 0.61
3 9,803 4,909 4,894 0 4,664 1,224 0 0.60
4 9,942 4,941 5,001 0 4,694 1,250 0 0.60
5 8,525 4,293 4,232 0 4,078 1,058 0 0.60
6 8,830 4,366 4,464 0 4,148 1,116 0 0.60
7 18,386 9,173 9,213 0 8,714 2,303 0 0.60
8 18,199 9,137 9,062 0 8,680 2,266 0 0.60
9 8,083 4,027 4,056 0 3,826 1,014 0 0.60
10 7,995 4,002 3,993 0 3,802 998 0 0.60
11 4,389 2,208 2,181 0 2,098 545 0 0.60
12 4,567 2,251 2,316 0 2,138 579 0 0.60
13 9,084 4,731 4,353 0 4,494 1,088 0 0.61
14 11,358 5,725 5,633 0 5,439 1,408 0 0.60
15 16,352 9,627 6,725 0 9,146 1,681 0 0.66
16 16,578 10,505 6,073 0 9,980 1,518 0 0.69
1A 60,654 0 0 60,654 0 0 48,523 0.80
1B 70,682 0 0 70,682 0 0 56,546 0.80
ic 87,251 0 0 87,251 0 0 69,801 0.80
1D 63,069 0 0 63,069 0 0 50,455 0.80
2A 302,407 0 0 302,407 0 0 241,926 0.80
2B 255,401 0 0 255,401 0 0 204,321 0.80
2C 114,888 0 0 114,888 0 0 91,910 0.80
2D 101,603 0 0 101,603 0 0 81,282 0.80
2E 103,362 0 0 103,362 0 0 82,690 0.80
2F 87,124 0 0 87,124 0 0 69,699 0.80
3A 104,847 0 0 104,847 0 0 83,878 0.80
3B 280,657 0 0 280,657 0 0 224,526 0.80
4A 487,757 0 0 487,757 0 0 390,206 0.80
4B 431,925 0 0 431,925 0 0 345,540 0.80
5 642,678 0 0 642,678 0 0 514,142 0.80
Pre Post (Pavement) Post (Landscape) Post (Developed Lots)
Infiltration Medium 0.07 Negligible 0.20 Medium 0.07 Medium 0.07
Relief Flat 0.00 Flat 0.00 Flat 0.00 Flat 0.00
Vegetal Cover Good 0.03 None 0.07 Good 0.03 Poor 0.05
Development Ag 0.15 Developed 0.55 Ag 0.15 Industrial 0.55
0.25 0.82 0.25 0.67
Use C= 0.95 Use C= 0.80
(Table 2) (Table 3)
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** Landscape areas include ROW

shoulder and retention basins
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APPENDIX C

STORM WATER Q UALITY CALCULATIONS



STORM WATER QUALITY CALCULATIONS
Purpose: Determine the storage volume required for detention based control for
storm water quality for project site.
A. Drainage Area (A) =86 Acres (Onsite)
=111 Acres (Offsite)

B. Determine the Runoff Coefficient (C):

C = 0.05 + (0.009 x IMP)

IMP = Impervious Area in percentage
80% (Onsite)
20% (Offsite)
= 46%
C = 0.05+(0.009 x 46)
= 0.46

C. Compute Water Quality Design Volume (WQDV) w/ flow through based treatment:

Cx0.6"x A x 3630
(0.46)(0.6)(197)(3630)
197,370 cf

WQDV



APPENDIX D

STORM WATER RUNOFF CONTROL PRACTICES & MAINTENANCE PLAN
FORM B
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